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(5)  Railway  wagon  suspension  units. 

This  invention  relates  to  a  railway  wagon  suspension 
unit  of  the  type  comprising  a  frame  (1)  mounted  over  a  sad- 
dle  (2)  accommodating  an  axle  journal  housing  (3)  with  a 
load  spring  suspension  system  (6)  disposed  between  the 
frame  and  the  saddle.  The  saddle  bears  on  the  housing 
through  a  mounting  which  includes  a  rubber  block  (17) 
together  with  the  conventional  rib  (19)  and  channel  (20) 
structure,  the  rubber  permitting  a  controlled  degree  of 
movement  between  the  saddle  and  the  housing  principally 
restricted  to  longitudinal  motion  in  the  direction  of  travel  of 
the  wagon,  in  which  rubber  yields  to  shear  stress,  and  lateral 
motion  by  which  the  saddle  pivots  on  the  mounting  about 
the  housing.  The  principal  advantage  of  the  introduction  of 
this  mounting  is  that  the  axle  is  permitted  to  self  steer  into 
tight  curves  at  low  speed  whilst  retaining  satisfactory  high 
speed  performance.  Hitherto,  the  wedges  have  tended  to 
accommodate  longitudinal  motion  on  curves  only  in  a  com- 
paratively  disjointed  fashion  by  somewhat  'stepwise'  slip- 
ping  and  this  has  been  particularly  marked  at  low  speeds. 



T h i s   i n v e n t i o n   r e l a t e s   to   r a i l w a y   wagon   s u s p e n s i o n   u n i t s ;  

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

w h e e l   of  a  s i n g l e   a x l e   t w o - w h e e l   a s s e m b l y ,   i . e .   a  p e d e s t a l ,  

or   e m b o d i e d   in   s i d e   f r a m e s   i n   a  c o m p o s i t e   b o g i e   s t r u c t u r e ,  

e . g .   a  f o u r - w h e e l   two  a x l e   or   s i x - w h e e l   t h r e e   a x l e   b o g i e .  

I t   i s   known  to  p r o v i d e   a  r a i l w a y   wagon   s u s p e n s i o n   u n i t  

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

a x l e - j o u r n a l   h o u s i n g ,   w i t h   a  l o a d   s p r i n g   s u s p e n s i o n   s y s t e m  

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

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

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

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

r e l a t i v e   to  one  a n o t h e r .   Such  a  u n i t   i s   t h e   s u b j e c t   of  UK 

P a t e n t   No.  1 4 3 3 9 4 8 .   W i t h   s u c h   an  a r r a n g e m e n t   l o n g i t u d i n a l  

m o t i o n   b e t w e e n   t h e   a x l e - j o u r n a l   h o u s i n g   and   t h e   s a d d l e ,  

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

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

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

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

a t   s low  s p e e d s ,   and  p r o m o t i n g   w e a r .  

The  p r e s e n t   i n v e n t i o n   m i t i g a t e s   t h i s   d r a w b a c k   by  p r o v i d i n g  

in  t he   m o u n t i n g   a  body  of  e l a s t o m e r i c   m a t e r i a l .   W i t h   t h i s  

a r r a n g e m e n t ,   t h e r e   is   p e r m i t t e d   a  c o n t r o l l e d   d e g r e e   o f  



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

of  t he   k i n d   r e f e r r e d   to  w h e r e   t h e   e l a s t o n : e r   now  y i e l d s   t o  

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

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

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

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

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

Now  p a r t i c u l a r l y ,   as   d i s t i n c t   f r o m   more   c o n v e n t i o n a l   p e d e s t a l  

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

l o n g i t u d i n a l   m o v e m e n t   b e t w e e n   t h e   a x l e - j o u r n a l   h o u s i n g / a d a p t o r  

and   t h e   s a d d l e   w a l l s   so  as   to   a c c o m m o d a t e   s u c h   m o v e m e n t   w h e n  

t h e   e l a s t o m e r i c   b o d y   i s   s u b j e c t e d   to   s h e a r   s t r e s s .   W i t h   t h i s  

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

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

a c c o m m o d a t e d   by  t h e   e l a s t o m e r   up  to   a  l o a d   r a t e   e q u a l   t o   t h a t  

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

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

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

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

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

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

i . e .   r e - f u r b i s h i n g   w o r n   t y r e s   on  t h e   w h e e l s .  

In   o r d e r   t h a t   t h e   i n v e n t i o n   may  be  f u l l y   u n d e r s t o o d   s o m e  

e m b o d i m e n t s   t h e r e o f   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   t o  

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



F i g u r e   1  i s   a  p a r t   s e c t i o n a l   s i d e   e l e v a t i o n   of  a  

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

F i g u r e   2  i s   a  p a r t   s e c t i o n a l   end  e l e v a t i o n   t h r o u g h   t h e  

w h e e l   a x l e .  

F i g u r e   3  i s   one  m o d i f i e d   f o r m   of  e l a s t o m e r i c   m o u n t i n g ,  

a n d  

F i g u r e   4  i s   a n o t h e r   m o d i f i e d   f o rm  of  m o u n t i n g .  

R e f e r r i n g   now  to  F i g u r e s   1  and   2  in   t h e   d r a w i n g s   t h e r e   i s  

shown  a  r a i l w a y   wagon   p e d e s t a l   u n i t   c o m p r i s i n g   a  f r a m e   1 

m o u n t e d   o v e r   a  s a d d l e   2  a c c o m m o d a t i n g   an  a x l e - j o u r n a l   h o u s i n g  

3.  The  s a d d l e   e m b o d i e s   a  p l a t f o r m   h a v i n g   a  f o r e - s e c t i o n  4  

and  an  a f t   s e c t i o n   5.  M o u n t e d   on  t h e s e   s e c t i o n s   a r e   s p r i n g  

n e s t s   6 ,7   r e s p e c t i v e l y   e n g a g i n g   f r i c t i o n   w e d g e s ,   o n l y   o n e  

p a i r   of  w h i c h   8 ,9   i s   v i s i b l e .  

The  w e d g e   8  b e a r s   on  a  f r i c t i o n   pad  10  on  t he   s i d e   of  t h e  

s a d d l e   and  a  pad  11  on  t h e   i n c l i n e d   u n d e r - s u r f a c e   of  t h e  

wedge   9,  w h i c h   wedge   i t s e l f   n e s t l e s   in   a  r i g h t   a n g l e d   r e c e s s  

12  f o r m e d   in   t h e   f r a m e   1 .  

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

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

The  j o u r n a l   h o u s i n g   a c c o m m o d a t e s   a  w h e e l   a x l e   13  in   r o l l e r  



b e a r i n g s   14 .   S u r m o u n t i n g   t h e   j o u r n a l   h o u s i n g   i s   an  ' a d a p t o r '  

15  c o m p r i s i n g   a  c a s t   member   16  h a v i n g   a  r e c e s s   in   i t s   u p p e r  

s u r f a c e   a c c o m m o d a t i n g   a  r u b b e r   b l o c k   17  w h i c h   i s   b o n d e d   to  a n  

u p p e r   p l a t e   18  c a r r y i n g   an  e l o n g a t e d   r i b   1 9 .   The  r i b   19  h a s  

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

c h a n n e l   m e m b e r   20  w h i c h   i s   m o u n t e d   on  t h e   u n d e r s i d e   of   t h e  

s a d d l e   a p e r t u r e .  

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

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

Two  s t u d s   2 1 , 2 2   e x t e n d   f r o m   t h e   t o p   o f   t h e   s a d d l e   c a s t i n g  

i n t o   s l o t s ,   o n l y   one  of   w h i c h   ( 2 3 )   i s   v i s i b l e ,   i n   t h e   p e d e s t a l  

f r a m e   1.  T h i s   e n s u r e s   r e t e n t i o n   o f   t h e   s a d d l e   w i t h i n   t h e  

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

A  c u r v e d   c l i p   m e m b e r   24  i s   l o c a t e d   on  t h e   b o t t o m   of  t h e   s a d d l e  

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

f r o m   t h i s   a p e r t u r e   and   a  p a i r   of   ' s t o p '   b l o c k s   25  a r e   w e l d e d  

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

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

When  t h e   u n i t   i s   in   s e r v i c e   t h e   s a d d l e   i s   r o c k e d   a b o u t   t h i s  

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

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

i t s e l f   a r e   r e s t r a i n e d   by  p l a t e   18  b e a r i n g   on  t h e   s i d e   of  t h e  

c a s t   m e m b e r   1 6 .  



L o n g i t u d i n a l   m o t i o n   i s   a c c o m m o d a t e d   by  t he   r u b b e r   b l o c k   u  

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

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

w h e r e b y ,   f o r   m o t i o n   in   t h e   l e f t   h a n d   d i r e c t i o n   in   F i g u r e   1 

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

s p r i n g s   6  and   t h e   r i g h t   h a n d   wedge   w i l l   l i k e w i s e   move  in   t h a t  

d i r e c t i o n   u n d e r   t h e   e x p a n s i v e   f o r c e s   of  s p r i n g s   7 .  

The  r u b b e r   b l o c k   17  i s   s h e a r i n g   l o n g i t u d i n a l l y   up  to  a n d  

d u r i n g   t h e   s t a g e   a t   w h i c h   t he   w e d g e s   s t a r t   to  move ,   l i m i t e d  

o n l y   by  t h e   c a s t i n g   16  a b u t t i n g   t h e   s t o p   b l o c k   2 5 .  

V e r t i c a l   l o a d i n g   i s   a c c o m m o d a t e d   d i r e c t l y   by  t h e   l o a d   s p r i n g s  

s e t s   6 , 7   and  t h e   r u b b e r   b l o c k   in   c o m p r e s s i o n .   I t   i s   n e c e s s a r y  

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

r u b b e r   b l o c k   to   be  c o m p a t i b l e   w i t h   t h e   v e r t i c a l   s u s p e n s i o n  

s p r i n g  r a t e s   and   t h e   d e s i r e d   a x l e   yaw  p e r f o r m a n c e   a t   s l o w  

s p e e d   in   t i g h t   c u r v e s   and  a t   h i g h   s p e e d   on  n o r m a l   t r a c k .  

T y p i c a l   s p e c i f i c   r a t e s   s e l e c t e d   may  be  v e r t i c a l   g r e a t e r   t h a n  

50  t o n s / i n c h ,   l o n g i t u d i n a l   1 0  -   20  t o n s / i n c h ,   t h e   f i g u r e   i n  

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

p e r f o r m a n c e   d a t a   and  t r a c k   to  be  n e g o t i a t e d .  

A l t e r n a t i v e   f o r m s   of  m o u n t i n g   a r e   shown  i n   F i g u r e s   3  and  4 ,  

b o t h   d e s i g n e d   to  e l i m i n a t e   l a t e r a l   c l e a r a n c e .   In   t h e   f o r m e r  

c a s e   t h e   r u b b e r   b l o c k   (26)   i s   b o n d e d   to  u p p e r   and   l o w e r  



p l a t e s   2 7 , 2 8 ,   t h e   u p p e r   p l a t e   27  a d d i t i o n a l l y   b e i n g   s p i g o t t e d  

a t   29  to  t h e   e l o n g a t e d   m e t a l   r i b   19,  t h e   w h o l e   d e f i n i n g   a  

' f l a r e d '   U - s h a p e d   c o n f i g u r a t i o n .   In  t h e   o t h e r   c a s e ,   F i g u r e  

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

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

w h i c h   o n l y   28A  i s   v i s i b l e .   The  i n t e r m e d i a t e   p l a t e   w i t h i n   t h e  

r u b b e r   m o u n t i n g   i s   o m i t t e d .  

W h i l s t   t h e   l a t e r a l   s t i f f n e s s   i s   i n c r e a s e d ,   n e i t h e r   r e s t r i c t  

t h e   l o n g i t u d i n a l   s t i f f n e s s   in   any   w a y .  

The  p e d e s t a l   u n i t   d e s c r i b e d   may  be  m a n u f a c t u r e d   as  s h o w n  

c o m p l e t e   w i t h   t h e   r o c k e r   a s s e m b l y   or   t h e   l a t t e r   may  b e  

s e p a r a t e l y   i n c o r p o r a t e d   in   ' c o n v e r t e d '   u n i t s ,   i . e .   e x i s t i n g  

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

a s s e m b l y   c o n v e r s i o n .  

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

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

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

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

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

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

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

i n s e r t e d   in   t h e   s i d e   r u b b e r s   i n   t h e   F ig   3 / F i g   4  e m b o d i m e n t s  

to  i n c r e a s e   l a t e r a l   s t i f f n e s s .   V e r i a b l e   r a t e   s p r i n g s   c o u l d  



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

in  t h e   s u s p e n s i o n   s y s t e m .  



1.  A  r a i l w a y   w a g o n   s u s p e n s i o n   u n i t   c o m p r i s i n g   a  f r a m e   ( 1 )  

m o u n t e d   o v e r   a  s a d d l e   (2)  a c c o m m o d a t i n g   an  a x l e - j o u r n a l   h o u s i n g  

( 3 ) ,   w i t h   a  l o a d   s p r i n g   s u s p e n s i o n   s y s t e m   (6)  d i s p o s e d   b e t w e e n  

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

t h r o u g h   a  m o u n t i n g   a d a p t o r   (15)  i n c l u d i n g   a  c u r v i l i n e a r   s u r f a c e  

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

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

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

e l a s t o m e r i c   m a t e r i a l   (17)  w h e r e b y   to   p e r m i t   a  c o n t r o l l e d   d e g r e e  

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

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

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

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

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

2.  A  s u s p e n s i o n   u n i t   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   i n  

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

a d a p t o r   a r e   c u r v i l i n e a r ,   one  b e i n g   in   t h e   f o r m   of   a  c h a n n e l   ( 2 0 )  

and  t h e   o t h e r   i n   t h e   form  of   a  r i b   (19)  of  s m a l l e r   c u r v a t u r e  

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

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

m o t i o n   i s   e f f e c t e d .  

3.  A  s u s p e n s i o n   u n i t   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   t h e   c h a n n e l   is   f o r m e d   i n ,   o r   h o u s e d   i n ,   t h e   s a d d l e .  

4.  A  s u s p e n s i o n   u n i t   a c c o r d i n g   to   c l a i m   3,  c h a r a c t e r i s e d  

in   t h a t   t h e   e l a s t o m e r i c   body   is   b o n d e d   to   t h e   r i b   v i a   a  

p l a t e   (27)  i n t e r m e d i a t e   t h e   r i b   and  b o d y .  



5.  A  s u s p e n s i o n   u n i t   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   e l a s t o m e r i c   body   is   a d d i t i o n a l l y   b o n d e d   to  a n  

i n t e r m e d i a t e   p l a t e   (28)  m o u n t e d   on  t h e   a x l e   j o u r n a l   h o u s i n g .  

6.  A  s u s p e n s i o n   u n i t   a c c o r d i n g   to   c l a i m   5,  c h a r a c t e r i s e d  

in   t h a t   t h e   e l a s t o m e r i c   body   and  one  o r  b o t h   of  t h e   i n t e r -  

m e d i a t e   p l a t e s   b o n d e d   t h e r e t o   a r e   U - s h a p e d   d e p e n d i n g   o v e r  

t h e   s i d e s   of   t h e   a x l e   j o u r n a l   h o u s i n g   w h e r e b y   to   r e s t r a i n  

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

7.  A  s u s p e n s i o n   u n i t   a c c o r d i n g   to   c l a i m   5  or   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 he   c o n s t i t u e n t   p a r t s   of  t h e   m o u n t i n g  

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

8.  A  s u s p e n s i o n   u n i t   a c c o r d i n g   to   a n y  o n e   o f - 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   s u s p e n s i o n   s y s t e m   c o m p r i s e s  

two  s p r i n g   n e s t s   ( 6 , 7 )   one  m o u n t e d   on  t h e   f o r e   p l a t f o r m   o f  

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

two  f r i c t i o n   w e d g e s   (8)  e a c h  o f   w h i c h   b e a r s   on  t h e   s i d e   ( 1 0 )  

of   t h e   s a d d l e   and  t h e   u n d e r s i d e   of   t h e   p e d e s t a l   f r a m e .  

9.  A  s u s p e n s i o n   u n i t   a c c o r d i n g   to   c l a i m   8,  c h a r a c t e r i s e d  

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

f r a m e   v i a   an  i n t e r m e d i a t e   wedge   ( 9 ) ,   w h e r e b y   t h e   c o - o p e r a t i n g  

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

f r i c t i o n   c o n t r o l .  

10.  A  r a i l w a y   wagon   s u s p e n s i o n   u n i t   s u b s t a n t i a l l y   as  h e r e i n  

d e s c r i b e d   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   d r a w i n g s .  
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