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©  Bogie  for  railway  vehicles  with  independent  wheels. 
57  A  bogie  for  railway  vehicles  comprises  a  central  support 
structure  (10)  including  two  transverse  tubular  supports  (54) 
between  which  are  mounted,  with  the  interposition  of 
bushes  of  elastomeric  material,  two  shafts  (56)  each  of  which 
supports  at  its  ends  a  pair  of  substantially  longitudinal  arms 
(12)  bearing  the  spindles  (68)  of  the  wheels  (14).  A  tubular 
spacer  member  (88)  aligned  with  the  spindles  (68)  of  the 
wheels  (14)  is  interposed  between  the  ends  of  the  two 
longitudinal  arms  supported  by  each  shaft  (56).  There  are 
provided  means  for  connecting  the  central  support  structure 
to  the  body  of  a  railway  vehicle  in  an  articulated  manner,  and 
transverse  and  vertical  suspension  means  between  the  bogie 
and  the  body. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   in   g e n e r a l   t o   b o g i e s   f o r  

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

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

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

m o u n t e d ,   w i t h   t h e   i n t e r p o s i t i o n   of  b u s h e s   o f  

e l a s t i c a l l y - y i e l d i n g   m a t e r i a l ,   two  s h a f t s   e a c h   of  w h i c h  

s u p p o r t s   a t   i t s   e n d s   a  p a i r   of  s u b s t a n t i a l l y  

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

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

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

of  a  r a i l w a y   v e h i c l e   in   a r t i c u l a t e d   m a n n e r ,   a n d  

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

b o g i e   and  t h e   body   of  t h e   v e h i c l e .  

A  b o g i e   of  t h i s   t y p e   i s   k n o w n ,   f o r   e x a m p l e ,   f r om  t h e  

p u b l i s h e d   I t a l i a n   P a t e n t   A p p l i c a t i o n   No.  6 8 1 1 0 - A / 7 9 ,   t o  

w h i c h   t h e   U n i t e d   S t a t e s   P a t e n t   N o .  4   362  1 0 9  

c o r r e s p o n d s .  

Due  t o   i t s   s t r u c t u r e ,   t h i s   b o g i e   has   i n d e p e n d e n t  

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

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

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

f u n c t i o n i n g   in  u s e .  

The  p r e s e n t   i n v e n t i o n   c o n s t i t u t e s ,   i n   f a c t ,   a n  

i m p r o v e m e n t   in  t h e   one  f o r m i n g   t h e   s u b j e c t   of   t h e   p a t e n t  

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

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

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

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



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

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

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

s h a f t .  

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

of  t h e   b o g i e   and   a l s o   p e r m i t s   t h i s   v a l u e   to   be  k e p t  

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

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

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

t h e   b o g i e   m e n t i o n e d   a b o v e .  

The  a rms  of   t h e   two  p a i r s   s i t u a t e d   on  t h e   same  s i d e   o f  

t h e   b o g i e   may  be  w i t h o u t   any  i n t e r c o n n e c t i o n ,   as  in  t h e  

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

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

t h e i r   f a c i n g   e n d s .  

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

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

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

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

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

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

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

F i g u r e   2  i s   an  e l e v a t i o n a l   v i e w   a l o n g   t h e   a r row  I I   o f  

F i g u r e   1 ,  



F i g u r e   3  i s   a  p a r t i a l l y - s e c t i o n e d   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   1 ,  

F i g u r e   4  i s   a  s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   I V - I V   o f  

F i g u r e   1 ,  

F i g u r e   5  i l l u s t r a t e s   a  v a r i a n t   of  F i g u r e   1 ,  

F i g u r e   6  i s   an  e l e v a t i o n a l   v i e w   a l o n g   t h e   a r r o w   VI  o f  

F i g u r e   5 ,  

F i g u r e   7  i s   a  s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   V I I - V I I  

of  F i g u r e   5,  a n d  

F i g u r e   8  i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   V I I I - V I I I   o f  

F i g u r e   1 .  

The  b o g i e   i l l u s t r a t e d   in  F i g u r e s   1  t o   4  i s   s u b s t a n t i a l l y  

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

U n i t e d   S t a t e s   P a t e n t   N o .  4   362  109  c i t e d   a b o v e .  

B r i e f l y ,   t h i s   c o m p r i s e s   a  c e n t r a l   s u p p o r t   s t r u c t u r e   1 0  

t o   w h i c h   a r e   a r t i c u l a t e d   f o u r   arms  12  e a c h   b e a r i n g   a n  

i d l e   w h e e l   1 4 .  

The  s u p p o r t   s t r u c t u r e   10,  w h i c h   i s   o b t a i n e d   in  a  s i n g l e  

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

c o m p r i s e s   a  h o r i z o n t a l   q u a d r a n g u l a r   p l a t e   16  h a v i n g   a  

r e c t a n g u l a r   a p e r t u r e   18  t h e   l a r g e r   s i d e s   of  w h i c h   a r e  

d i r e c t e d   p a r a l l e l   to   t h e   t r a n s v e r s e   a x i s   A  of  t h e   b o g i e .  

W i t h i n   t h e   a p e r t u r e   18  i s   i n s e r t e d   a  s l i d i n g   b l o c k   24  o f  

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

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

s m a l l e r   s i d e s   of  t h e   a p e r t u r e   18.  The  b l o c k   24  i s  

m o u n t e d   in   t h e   a p e r t u r e   18  f o r   s l i d i n g   a l o n g   t h e  



t r a n s v e r s e   a x i s   A  of  t h e   b o g i e   and  i s   a l s o   f r e e   to   m a k e  

l i m i t e d   m o v e m e n t s   in  t h e   a p e r t u r e   18  p a r a l l e l   t o   t h e  

l o n g i t u d i n a l   a x i s   D  of   t h e   b o g i e .  

The  s l i d i n g   b l o c k   24  has   a  c e n t r a l   c y l i n d r i c a l   h o l e   i n  

w h i c h   a  v e r t i c a l   a r t i c u l a t i o n   p i n   28  i s   r o t a t a b l y  

e n g a g e d .   T h i s   p i n   28  i s   f i x e d   a t   i t s   u p p e r   end   t o   a n  

u p p e r   d i s c   34  i n t e n d e d   to   be  b o l t e d   to   t he   b a s e   of  t h e  

body   of  a  r a i l w a y   v e h i c l e ,   and   i s   c l a m p e d   a t   i t s   l o w e r  

end   to   a  l o w e r   h o r i z o n t a l   d i s c   4 6 .  

B e t w e e n   t h e   p l a t e   16  and  t h e   u p p e r   d i s c   34  on  t h e   o n e  

hand   and   t h e   l o w e r   d i s c   46  on  t h e   o t h e r   a r e   c l a m p e d  

r e s p e c t i v e l y   a  f i r s t   a n n u l a r   m e m b e r   50  of  e l a s t o m e r i c  

m a t e r i a l   and  a  s e c o n d   a n n u l a r   member   52  of  e l a s t o m e r i c  

m a t e r i a l ,   w i t h   v e r t i c a l   a x e s .   The  f u n c t i o n   o f   t h e  

e l a s t o m e r i c   a n n u l a r   m e m b e r s   50 ,   52  i s   t o   e x e r t   a  

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

l o n g i t u d i n a l   m o v e m e n t s   of   t h e   s l i d i n g   b l o c k   24  i n   t h e  

a p e r t u r e   18  and   on  t h e   r o t a t i o n s   o f   t h e   b o g i e   a b o u t   t h e  

a r t i c u l a t i o n   p i n   2 8 .  

The  t r a n s v e r s e   s i d e s   of   t h e   p l a t e   16  a r e   c o n n e c t e d   to   a  

p a i r   of  t r a n s v e r s e   t u b u l a r   s u p p o r t s   54  w i t h i n   w h i c h   t w o  

s h a f t s   56  a r e   r o t a t a b l y   m o u n t e d .   The  end  of  e a c h   s h a f t  

56  p r o j e c t   f r o m   t h e   r e s p e c t i v e   t u b u l a r   s u p p o r t   54  a n d  

e a c h   s u p p o r t s ,   t h r o u g h   an  e l a s t i c   c o u p l i n g ,   one  o f   t h e  

a rms  12  b e a r i n g   t h e   w h e e l s   14 .   B u s h e s   of  e l a s t o m e r i c  

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

t y p e   s o l d   u n d e r   t h e   t r a d e   m a r k   "SUTUCO"  by  t h e   I t a l i a n  

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

e a c h   of   t h e   s h a f t s   56  a n d   t h e   r e s p e c t i v e   t u b u l a r  

s u p p o r t   54.  The  p u r p o s e   of   t h e   b u s h e s   of  e l a s t o m e r i c  

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

56  and  t h e   r e s p e c t i v e   t u b u l a r   s p a c e r s   88  so  as  t o  



e f f e c t   t h e   s e l f - s t e e r i n g   of  t h e   arms  12  b e a r i n g   t h e  

w h e e l s   14  d u r i n g   t r a v e l   of   t h e   b o g i e   a r o u n d   c u r v e s ,   a n d  

to   a l l o w   r o l l i n g   o s c i l l a t i o n s   of  t h e s e   a r m s   12.  I n  

t h i s   m a n n e r ,   e a c h   s h a f t   56  c o n n e c t i n g   a  p a i r   of  a rms  12  

i s   s u b j e c t   to   s i m p l e   b e n d i n g   s t r e s s e s   in  u s e ,   and  n o t  

to   t w i s t i n g   a c t i o n s .  

S u p p o r t e d   in  a  p r o j e c t i n g   m a n n e r   a t   t h e   f r e e   end  of  e a c h  

arm  12  i s   a  s p i n d l e   68  w h i c h ,   w i t h   t h e   i n t e r p o s i t i o n   o f  

r o l l i n g   b e a r i n g s ,   s e r v e s   as  t h e   s u p p o r t   f o r   r o t a t i o n   o f  

t h e   r e s p e c t i v e   w h e e l   14.   A  h o r i z o n t a l   s u p p o r t   7 2  

p r o j e c t s   f rom  t h e   f r e e   end  of  e a c h   s p i n d l e   68,   a g a i n s t  

w h i c h   b e a r s   a  h e l i c a l   s u s p e n s i o n   s p r i n g   76  i n t e n d e d   t o  

r e a c t   a t   i t s   u p p e r   end   a g a i n s t   t h e   b a s e   of  t h e   body  o f  

t h e   r a i l w a y   v e h i c l e .   The  f o u r   s p r i n g s   76  c o n s t i t u t e   t h e  

o n l y   s u s p e n s i o n   of  t h e   b o g i e :   in   t h i s   way,   t h e  

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

w h e e l s   14  t h r o u g h   t h e   s p r i n g s   76,  w i t h o u t   s t r e s s i n g  

i n t e r m e d i a t e   m e m b e r s .  

C o n n e c t e d   to  t h e   s p r i n g s   76  a r e   f o u r   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 ,   e a c h   of   w h i c h   i s   i n t e r p o s e d   b e t w e e n   t h e  

f r e e   end  of  one  of  t h e   a rms   12  and  t h e   b o d y   of  t h e  

v e h i c l e .  

E a c h   w h e e l   14  c o m p r i s e s   a  o n e - p i e c e   body  of  h o t - r o l l e d  

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

f a c e s   of  w h i c h   c o - o p e r a t e  w i t h   a  b r a k e   c a l i p e r   8 2  

s u p p o r t e d   by  t h e   r e s p e c t i v e   arm  1 2 .  

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

s h o c k - a b s o r b e r s   84  a r t i c u l a t e d   to  t h e   s i d e s   of  t h e   p l a t e  

16  and  i n t e n d e d   to   be  c o n n e c t e d   to  t h e   body   of  t h e  

v e h i c l e ,   and  a  p a i r   of  a n t i - r o l l   b a r s ,   g e n e r a l l y  

i n d i c a t e d   86,  w h i c h   c o n n e c t   t he   two  p a i r s   of  arms  1 2  



s u p p o r t e d   by  t h e   two  s h a f t s   5 6 .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   a  t u b u l a r   s p a c e r   member   8 8  

a i g n e d   w i t h   t h e   s p i n d l e s   68  of  t h e   w h e e l s   14  i s  

i n t e r p o s e d   b e t w e e n   t h e   f r e e   e n d s   o f   t h e   two  arms  1 2  

s u p p o r t e d   by  e a c h   s h a f t   5 6 .  

The  two  t u b u l a r   s p a c e r s   88,   w h o s e   e n d s   a r e   r i g i d l y  

c o n n e c t e d   to   t h e   e n d s   of  t h e   c o r r e s p o n d i n g   a rms   1 2 ,  

s e r v e   to   m a i n t a i n   t h e   w h e e l s   14  a t   t h e   p r e s c r i b e d   g a u g e ,  
w h i c h   i s   a d v a n t a g e o u s   b o t h   d u r i n g   t h e   a s s e m b l y   of  t h e  

b o g i e   and  when  i t   i s   in  u s e .  

I t   s h o u l d   be  n o t e d   t h a t   t h e   c o n n e c t i o n   b e t w e e n   t h e   b o g i e  

and   t h e   body   of   t h e   r a i l w a y   v e h i c l e   c o u l d   be  e f f e c t e d   i n  

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

F i g u r e s   1  to   4,  and   p a r t i c u l a r l y   by  m e a n s   of   i n d i r e c t  

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

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

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

F i g u r e s   5  t o   8,  in   w h i c h   p a r t s   i d e n t i c a l   o r   s i m i l a r   t o  

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

r e f e r e n c e   n u m e r a l s .  

The   b o g i e   i l l u s t r a t e d   in   F i g u r e s   5  t o   8  d i f f e r s   f r o m  

t h a t   d e s c r i b e d   a b o v e   w i t h   r e g a r d   t o   t h e   f o r m   of   t h e  

c e n t r a l   s u p p o r t   s t r u c t u r e   10,   and  in   t h a t   t h e   arms  12  o f  

t h e   two  p a i r s   l o c a t e d   on  t h e   same  s i d e   o f   t h e   b o g i e   a r e  
a r t i c u l a t e d   t o   e a c h   o t h e r   in   c o r r e s p o n d e n c e   w i t h   t h e i r  

f a c i n g   e n d s .   In  f a c t ,   one  arm  12  of  e a c h   p a i r   has   a  

l o n g i t u d i n a l   a p p e n d a g e   90  w h i c h   e x t e n d s   t o w a r d s   t h e   a r m  

12  of   t h e   o t h e r   p a i r   s i t u a t e d   on  t h e   same   s i d e   of  t h e  

b o g i e   and  i s   c o n n e c t e d   t o   t h a t   arm  by  means   of  a  

t r a n s v e r s e   p i n   92,  w i t h   t h e   i n t e r p o s i t i o n   of   member s   o f  



e l a s t o m e r i c   m a t e r i a l ,   n o t   s h o w n .  

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

two  l a t e r a l   s u p p o r t s   94  r i g i d   w i t h   t h e   t u b u l a r   s u p p o r t s  

54  and  d e f i n i n g   w i t h   them  a  s p a c e   96  w i t h i n   w h i c h  

e x t e n d s   a  v e r t i c a l - a x i s   bush   98  in   w h i c h   i s   i n s e r t e d   t h e  

a r t i c u l a t i o n   p i n   28  f o r   t h e   b o d y .  

The  u p p e r   end  of  t h e   p i n   28  i s   i n t e g r a l   w i t h  

f r u s t o - c o n i c a l   a t t a c h m e n t   m e m b e r  1 0 0   i n t e n d e d   to   b e  

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

s i d e s   of  w h i c h   a r e   c o n n e c t e d   to   t h e   l a t e r a l   s u p p o r t s   94 

by  two  v e r t i c a l   c o n n e c t i n g   r o d s   1 0 2 .  

The  b u s h   98  i s   s u r r o u n d e d   a t   i t s   u p p e r   end  by  a  c o l l a r  

104  and  a t   i t s   l o w e r   end  by  a  c o l l a r   106 ,   w i t h   t h e  

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

e l a s t i c a l l y - y i e l d i n g   m a t e r i a l   108  and   110 .   The  u p p e r  
c o l l a r   104  i s   c o n n e c t e d   in   t u r n   t o   t h e   two  t u b u l a r  

s u p p o r t s   54  by  a  p a i r   of  s u b s t a n t i a l l y   h o r i z o n t a l  

l o n g i t u d i n a l   c o n n e c t i n g   r o d s   112  a r r a n g e d   in   a  

Z - c o n f i g u r a t i o n .  

The  l o w e r   c o l l a r   106  has   two  l a t e r a l   b u f f e r s   114  o f  

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

a x i s   A  of  t h e   b o g i e   and  h a v i n g   r e s p e c t i v e  

c o n v e x l y - p r o f i l e d   e n d s   l l a   f a c i n g   c o r r e s p o n d i n g  

c o n v e x l y - p r o f i l e d   ends   116a  of  a  p a i r   of  s i m i l a r   b u f f e r s  

116  p r o t r u d i n g   f r o m   t h e   l a t e r a l   s u p p o r t s   94.  E a c h  

p a i r   of  b u f f e r s   114 ,   116  is   s u r r o u n d e d   by  a  h e l i c a l  

c o m p r e s s i o n   s p r i n g   118  r e a c t i n g   b e t w e e n   t h e   c o l l a r   1 0 6  

and  t h e   c o r r e s p o n d i n g   l a t e r a l   s u p p o r t   9 4 .  

In  p r a c t i c e ,   t h e   b u f f e r s   114  and  116  and  t h e   s p r i n g s   1 1 8  

c o n s t i t u t e   a  r e s i l i e n t   s y s t e m   t h r o u g h   w h i c h   t h e   arms  12 



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

N a t u r a l l y ,   d i f f e r e n t   v a r i a n t s   of   t h e   s y s t e m   o f  

c o n n e c t i o n   b e t w e e n   t h e   b o g i e   of  t h e   i n v e n t i o n   and  t h e  

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

t y p e   i n t e r m e d i a t e   t h e   d i r e c t   t y p e   and  t h e   i n d i r e c t   t y p e  
d e s c r i b e d   a b o v e .  

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

and  t h e   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   t o   w h a t   has   been  d e s c r i b e d   and  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   of   t h e   p r e s e n t  
i n v e n t i o n .  



1.  B o g i e   f o r   r a i l w a y   v e h i c l e s ,   c o m p r i s i n g   a  c e n t r a l  

s u p p o r t   s t r u c t u r e   (10 )   i n c l u d i n g   two  t r a n s v e r s e   t u b u l a r  

s u p p o r t s   (54)   w i t h i n   w h i c h   a r e   m o u n t e d ,   w i t h   t h e  

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

m a t e r i a l ,   two  s h a f t s   ( 56 )   e a c h   of  w h i c h   s u p p o r t s   a t   i t s  

e n d s   a  p a i r   of  s u b s t a n t i a l l y   l o n g i t u d i n a l   a rms   ( 1 2 )  

b e a r i n g   t h e   s p i n d l e s   (68)   of   t h e   w h e e l s   (14)   a t   t h e i r  

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

of   t h e   body  of  t h e   r a i l w a y   v e h i c l e   in   an  a r t i c u l a t e d  

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

(76)   b e t w e e n   t h e   b o g i e   and   t h e   b o d y ,   c h a r a c t e r i s e d   i n  

t h a t   a  t u b u l a r   s p a c e r   member   (88)  a l i g n e d   w i t h   t h e  

s p i n d l e s   (68)   of  t h e   w h e e l s   (14)   i s   i n t e r p o s e d   b e t w e e n  

t h e   f r e e   e n d s   of  t h e   two  l o n g i t u d i n a l   a rms   ( 1 2 )  

s u p p o r t e d   by  e a c h   s h a f t   ( 5 6 ) .  

2.  B o g i e   a c c o r d i n g   t o   C l a i m   1,  c h a r a c t e r i s e d   in  t h a t  

t h e   a rms   (12)   of  t h e   two  p a i r s   s i t u a t e d   on  t h e   same  s i d e  

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

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

3.  B o g i e   a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i s e d   in  t h a t  

one  arm  (12)  of  e a c h   p a i r   has   a  l o n g i t u d i n a l   a p p e n d a g e  

(90)which  extends  towards  t h e   arm  (12)  of  t h e   o t h e r   p a i r  

s i t u a t e d   on  t h e   same  s i d e   of   t h e   b o g i e   and  i s   c o n n e c t e d  

to   t h a t   arm  (12)  by  m e a n s   of  a  t r a n s v e r s e   p i n   ( 9 2 ) .  

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

c h a r a c t e r i s e d   in  t h a t   t h e   c e n t r a l   s u p p o r t   s t r u c t u r e   ( 1 0 )  

i n c l u d e s   two  l a t e r a l   s u p p o r t s   (94)  r i g i d   w i t h   t h e  

t u b u l a r   s u p p o r t s   (54)   and   d e f i n i n g   w i t h   t h e   l a t t e r   a  

s p a c e   (96)  i n t o   w h i c h   e x t e n d s   a  bush   (98)   f o r   a  v e r t i c a l  

p i n   (28)   f o r   a r t i c u l a t i o n   to  t he   body  of  a  r a i l w a y  



v e h i c l e ,   r e s i l i e n t   t r a n s v e r s e   c e n t r i n g   m e a n s   ( 1 1 4 ,   1 1 6 ,  

118)   b e i n g   a s s o c i a t e d   w i t h   t h e   b u s h   (98)   and   t h e   b u s h  

(98 )   b e i n g   c o n n e c t e d   on  one   s i d e   to   one  of  t h e   t u b u l a r  

s u p p o r t s   (54)   and  on  i t s   o t h e r   s i d e   to   t h e   o t h e r   of  t h e  

t u b u l a r   s u p p o r t s   (54)   by  m e a n s   of  a  p a i r   of  l o n g i t u d i n a l  

c o n n e c t i n g   r o d s   ( 1 1 2 ) .  

5.  B o g i e   a c c o r d i n g   to   C l a i m   4,  c h a r a c t e r i s e d   in  t h a t  

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

b u f f e r s   of   e l a s t i c a l l y - y i e l d i n g   m a t e r i a l   ( 1 1 4 ,   1 1 6 )  

w h i c h   a r e   l o c a t e d   o p p o s i t e   e a c h   o t h e r ,   a r e   f i x e d  

r e s p e c t i v e l y   to   t h e   l a t e r a l   s u p p o r t s   (94)   and   t h e   b u s h  

(98)   f o r   t h e   a r t i c u l a t i o n   p i n   ( 2 8 ) ,   and  h a v e   r e s p e c t i v e  

f a c i n g   e n d s   w i t h   c o n v e x   p r o f i l e s   ( 1 1 4 a ,   1 1 6 a ) ,   and  a  

p a i r   of  h e l i c a l   s p r i n g s   ( 1 1 8 )   w h i c h   a r e   i n t e r p o s e d  

b e t w e e n   t h e   bush   (98)  and   t h e   l a t e r a l   s u p p o r t s   (94)   a n d  

s u r r o u n d   t h e   b u f f e r s   ( 1 1 4 ,   1 1 6 ) .  

6.  B o g i 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  

t h e   a r m s   (12)   of   t h e   two  p a i r s   a r r a n g e d   on  t h e   same  s i d e  

of   t h e   b o g i e   a r e   n o t   i n t e r c o n n e c t e d .  

7.  B o g i e   a c c o r d i n g   t o   C l a i m   6,  c h a r a c t e r i s e d   in   t h a t  

t h e   c e n t r a l   s u p p o r t   s t r u c t u r e   (10)   i n c l u d e s ,   in   a  m a n n e r  

known  in   i t s e l f ,   a  p l a t e   (16)   h a v i n g   a  q u a d r a n g u l a r  

a p e r t u r e   (18)   w i t h i n   w h i c h   i s   m o u n t e d   a  s l i d i n g   b l o c k  

(24)   s l i d a b l e   in   a  t r a n s v e r s e   d i r e c t i o n   and  a b l e   to   m a k e  

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

s l i d i n g   b l o c k   (24)   h a v i n g   a  h o l e   f o r   t h e   i n s e r t i o n   of  a  

v e r t i c a l   p i n   (28)   f o r   a r t i c u l a t i o n   to   t h e   body   of  a  

r a i l w a y   v e h i c l e ,   t h e   e n d s   of   t h e   p i n   (28)   b e i n g   f i x e d  

r e s p e c t i v e l y   to   u p p e r   and   l o w e r   d i s c s - , ( 3 4 ,   46)  l o c a t e d  

a b o v e   and  b e l o w   t h e   p l a t e   ( 1 6 ) ,   and   a n n u l a r   m e m b e r s   ( 5 0 ,  

52)  o f   e l a s t o m e r i c   m a t e r i a l   w i t h   v e r t i c a l   a x e s   b e i n g  

c l a m p e d   b e t w e e n   t h e   d i s c s   ( 3 4 ,   46)  and  t h e   p l a t e   ( 1 6 ) .  
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