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A  railway  car  retarder  for  shunting  purposes. 

The  invention  refers  to  a  brake  for  rolling  railway  cars 
preferably  for  shunting  purposes  and  it  incorporates  an  actuating 
member  (3)  adapted  to  be  given  a  movement  by  a  passing  railway 
car  wheel,  which  movement  via  a  speed  dependent  coupling  (7, 
8, 9, 10)  is  transferred  to  a  mechanical  braking  device  (14,15,16) 
when  the  speed  of  the  movement  exceeds  a  certain  pre-set 
value. 



B a c k g r o u n d   of  t h e   i n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e f e r s   to  a  r a i l w a y   c a r   r e t a r d e r   f o r  

s h u n t i n g   p u r p o s e s   and  of  t h e   t y p e   u s e d   as  one  or  more   u n i t s  

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

w i t h   an  a c t u a t i n g   m e m b e r ,   w h i c h   when  c o n t a c t e d   by  w h e e l s   o f  

p a s s i n g   r a i l w a y   c a r s   w i l l   e x e r t   a  r e t a r d i n g   e f f e c t   on  t h e s e  

p r o v i d e d   t h e   s p e e d   of  s a i d   w h e e l s   e x c e e d   an  a d j u s t a b l e   v a l u e  

p r e - s e t   f o r   e a c h   r e t a r d e r   u n i t .  

B r a k i n g   u n i t s   of  t h i s   t y p e   a r e   known  in  s e v e r a l   s t r u c t u r a l l y  
d i f f e r e n t   e m b o d i m e n t s .   A  common  f e a t u r e   of  t h e   e m b o d i m e n t s  

w h i c h   in  r e c e n t   y e a r s   h a v e   b e e n   u s e d   e v e r   more   i s   t h a t   t h e y  

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

p e d a l ,   a  ramp  or  t h e   l i k e   i s   u r g e d   to   pump  a  h y d r a u l i c  

l i q u i d   in  a  c l o s e d   c i r c u i t   in  t h e   b r a k i n g   u n i t .   The  l i q u i d  

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

m e a n s   t h a t   t h e   work  w i l l   be  b i g   a t   h i g h   f l o w   s p e e d s   a n d  

n e g l e c t a b l y   s m a l l   a t   low  f l o w   s p e e d s .  

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

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

t h e y   w i l l   a l s o   be  e x p e n s i v e .   I t   i s   a l s o   d i f f i c u l t   to   m a k e  

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

s e v e r a l   y e a r s   and  in  s e v e r e   w o r k i n g   e n v i r o n m e n t   w i l l   b e  

l e a k - p r o o f .   The  d e m a n d s   f o r   l e a k p r o o f n e s s   and  c l e a n n e s s  

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

c o m p o n e n t s   of  t h e   b r a k e   can   n o t   be  a c c o m p l i s h e d   on  t h e   f i e l d  

b u t   m u s t   t a k e   p l a c e   on  e s p e c i a l   w o r k s h o p s   by  p a r t i c u l a r l y  

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

c e r t a i n   u n i n t e n d e d   b r a k i n g   e f f e c t   e v e n   when  t h e   c a r s   p a s s   a t  

s u c h   a  low  s p e e d   t h a t   i t   i s   d e s i r e d   t h a t   t h e y   a r e   n o t  

s u b j e c t e d   to  any  b r a k i n g   e f f e c t   w h a t s o e v e r .  



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

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

s o l u t i o n ,   w h i c h   d o e s   n o t   u t i l i z e   h y d r a u l i c s ,   e . g .   in  t h e  

fo rm  of   a  s i m p l e   m e c h a n i c a l   f r i c t i o n   b r a k e ,   b u t   d e v e l o p m e n t  

in  t h i s   d i r e c t i o n   has   b e e n   h a m p e r e d   by  t h e   f a c t   t h a t   t h e  

b r a k e   f o r c e   m u s t   be  so  a c c u r a t e l y   b a l a n c e d   t h a t   a  m a x i m u m  

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

t h e   b r a k e   w i l l   l i f t   a  l i g h t   c a r   w h e e l   f rom  t h e   t r a c k .   A 

h y d r a u l i c   p r e s s u r e   can   be  a d j u s t e d   v e r y   a c c u r a t e l y   w h e r e a s  

f r i c t i o n   c o e f f i c i e n t   v a r i a t i o n s   a t   e . g .   a  d i s c   b r a k e   c a n  

g i v e   c o n s i d e r a b l e   v a r i a t i o n s   in  t h e   b r a k i n g   a b i l i t y   due  t o  

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

A  w e l l   d e s i g n e d   h y d r a u l i c   b r a k e   has   c o n s e q u e n t l y   a  l o n g   l i f e  

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

b r a k e   w i l l   g e t   a d e q u a t e   l u b r i c a t i o n   and  i s   s u b j e c t e d   o n l y   t o  

a  m in imum  of  w e a r   as  t h e   b r a k i n g   work  is   t r a n s f e r r e d   i n t o  

h e a t   due  to   f l o w   l o s s e s   in  t h e   l i q u i d   and  n o t   by  m e c h a n i c a l  

f r i c t i o n .   At  m e c h a n i c a l   b r a k e s   i t   i s   on  t h e   c o n t r a r y  

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

c e r t a i n   w e a r ,   w h i c h   n e c e s s i a t e s   a  c o n t i n u o u s   r e - a d j u s t m e n t  

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

t h e   w e a r .   F i n a l l y   i t   i s   r a t h e r  s i m p l e   to   d e s i g n   a  h y d r a l i c  

b r a k e   t h u s   t h a t   t h e   f l o w   s p e e d   of  t h e   h y d r a u l i c   l i q u i d  

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

w h e e l   p a s s i n g   t h e   b r a k e ,   and  i t   i s   h e r e b y   no  p r o b l e m   t o  

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

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

t h r o t t l i n g   e f f e c t .   At  d i s c   b r a k e s   or  s i m i l a r   m e c h a n i c a l  

b r a k e s   t h e r e   i s   on  t h e   c o n t r a r y   no  r e a l   r e l a t i o n s h i p   b e t w e e n  

s p e e d   and  b r a k i n g   m o m e n t ,   b u t   t h e   b r a k i n g   moment   i s   q u i t e  

i n d e p e n d e n t   of  t h e   s p e e d .  

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

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

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

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

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



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

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

e x c e e d   an  a d j u s t a b l e   v a l u e   p r e - s e t   f o r   e a c h   r e t a r d e r   u n i t ,  

and  t h e   i n t e n t i o n   is   to   p r o v i d e   a  c a r   r e t a r d e r   w i t h   t h e  

b a s i c   good   f e a t u r e s   of  t he   m e c h a n i c a l   f r i c t i o n   b r a k e ,   b u t  

w h i c h   is   made  in  s u c h   a  m a n n e r   t h a t   i t   can   m a t c h   t h e  

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

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

a c t u a t i n g   member  is   c o n n e c t e d   to  a  p i v o t a b l e ,   m a i n l y  

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

c o u p l i n g   s e m i - d e t a c h e d   to  t h e   hub  of  a  b r a k i n g   d e v i c e   i n  

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

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

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

f a i l s   to  o c c u r   i f   t h e   c a r   has   a  l o w e r   s p e e d   or  p a s s e s   in  t h e  

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

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

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

r e f e r e n c e   to  e m b o d i m e n t s   shown  in  t h e   a c c o m p a n y i n g   d r a w i n g s .  

F i g u r e   1  shows   in  a  s c h e m a t i c   c r o s s - s e c t i o n   an  e m b o d i m e n t   o f  

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

c a r   r e t a r d e r   shown  in  an  a l t e r n a t i v e   e m b o d i m e n t ,  

F i g u r e s   3  and  4  show  s c h e m a t i c a l l y   d i f f e r e n t   s e l f - a d j u s t i n g  

m e a n s   f o r   t h e   c a r   r e t a r d e r   shown  in  f i g u r e   1,  a n d  

F i g u r e   5  shows   in  a  s c h e m a t i c   c r o s s - s e c t i o n a l   v i e w   a  p a r t   o f  

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

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

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

The  r a i l w a y   c a r   r e t a r d e r   1  a c c o r d i n g   to  t h e   i n v e n t i o n   i s  

l o c a t e d   on  t he   i n n e r   s i d e   of  r a i l w a y   r a i l   2,  and  i t  

i n c o r p o r a t e s   an  a c t u a t i n g   member   3,  in  t h e   e m b o d i m e n t   s h o w n  

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



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

p r o v i d e d   w i t h   a  p e d a l   r o l l e r   4  a r r a n g e d   to   be  h i t   by  a  

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

3  i s   a t   i t s   end  r e m o t e   f rom  t h e   p e d a l   r o l l e r   4  n o n - p i v o t a l l y  

c o n n e c t e d   to   a  m a i n l y   h o r i z o n t a l   s h a f t   5,  w h i c h   is   p i v o t a b l y  

s u p p o r t e d   in  t h e   c a r   r e t a r d e r   h o u s i n g   6,  and  w h i c h ,   when  t h e  

p e d a l   r o l l e r   4  i s   h i t   by  t h e   f l a n g e   of  a  p a s s i n g   c a r   w h e e l ,  

c a u s i n g   t h e   l e v e r   3  to   be  p u s h e d   down  to  a  m a i n l y   h o r i z o n t a l  

p o s i t i o n ,   w i l l   make  a  p i v o t i n g   of  a b o u t   a  q u a r t e r   of  a  

r e v o l u t i o n .   On  t h e   s h a f t   5  t h e r e   i s   a r r a n g e d   a  s p e e d  

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

c o u p l i n g   and  c o n s i s t s   of  a  hub  7  f o r m e d   on  t h e   s h a f t ,  

r o l l e r s   or  l o c k i n g   b o d i e s   9  w h i c h   a r e   g u i d e d   in  a  r o l l i n g  

b o d y   r e t a i n e r   8,  and  an  o u t e r   s l e e v e   10  l o c a t e d   o u t s i d e   s a i d  

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

be  w e d g e d   b e t w e e n   hub  and  o u t e r   s l e e v e   and  t h e r e b y   t r a n s f e r  

a  momen t   b e t w e e n   t h e m .   The  r o t a t i o n a l   s p e e d   of  t h e   s h a f t   i s  

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

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

i n s t a n t a n e o u s l y .   I t   i s   t h i s   m o v e m e n t   w h i c h   is   s e n s e d   by  t h e  

s p e e d   d e p e n d i n g   c o u p l i n g   and  in  t h e   same  m a n n e r   as  in  a  

f r e e w h e e l   c o u p l i n g   t h i s   t r a n s f e r   of  moment   can   t a k e   p l a c e  

when  t h e   s h a f t   i s   p i v o t e d   in  one  d i r e c t i o n   o n l y .   At  t h e  

d e v i c e   a c c o r d i n g   to   f i g u r e   1  s u c h   a  c o n n e c t i n g   a c t i o n   i s  

a c h i e v e d   when  t h e   p e d a l   r o l l e r   4  i s   moved  in  a  d i r e c t i o n  

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

T h e r e   i s   h o w e v e r   an  i m p o r t a n t   d i f f e r e n c e   b e t w e e n   a  common  

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

i n v e n t i o n   in   t h a t   t h e   f o r m e r   has   s p r i n g - l o a d e d   l o c k i n g  

b o d i e s ,   w h i c h   make  t h e   moment   t r a n s f e r   s t a r t   i m m e d i a t e l y  

when  t h e   s h a f t   i s   r o t a t e d   in  i t s   w o r k i n g   d i r e c t i o n ,   w h e r e a s  

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

p r o v i d e d   w i t h   t h e   h e a v y   r o l l e r   r e t a i n e r   8,  w h i c h   i s   r e a d i l y  

r o t a t a b l e   on  t h e   s h a f t   5.  The  r o l l e r   r e t a i n e r   is  m a i n t a i n e d  

in  a  c e r t a i n   p o s i t i o n   of  r e s t   t h e r e b y   t h a t   a  p r o j e c t i o n   11  

by  means   of  a  s p r i n g   12  i s   p r e s s e d   a g a i n s t   a  s h o u l d e r   13  o n  

t h e   s h a f t .   The  l o c k i n g   b o d i e s   9  a r e   in  t h i s   p o s i t i o n   h e l d   b v  



t h e   r e t a i n e r   8  in  s u c h   a  p o s i t i o n   r e l a t i v e   to  t h e   hub  7  t h a t  

t h e   l o c k i n g   b o d i e s   can   n o t   s p a n   t h e   gap  b e t w e e n   hub  a n d  

o u t e r   s l e e v e   10,   w h e r e b y   t h e   c o u p l i n g   can   n o t   c a t c h .  

For   a l l o w i n g   t h i s   to  o c c u r   is   i t   n e c c e s a r y   t h a t   t h e   r o l l e r  

r e t a i n e r   8  i s   r o t a t e d   a  c e r t a i n ,   s m a l l   a n g l e   b a c k w a r d s  

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

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

i n s t a n t a n e o u s l y   when  a  c a r   p a s s e s   t h e   r e t a r d e r   in  b r a k i n g  

d i r e c t i o n .   Due  to   t h e   g r a v i t y   of  t h e   r o l l e r   r e t a i n e r   8  a n d  

t h e   s u i t a b l y   c h o s e n   b i a s i n g   f o r c e   of  t h e   s p r i n g   12  t h e  

r e t a i n e r   8  w i l l   n o t   s t a r t   to   r o t a t e   as  s w i f t   b u t   w i l l   l a g  
b e h i n d   s o m e w h a t   j u s t   a t   s t a r t ,   w h e r e u p o n   i t   w i l l   s w i f t l y  

a g a i n   t a k e   up  i t s   r e s t i n g   p o s i t i o n   r e l a t i v e   to  t h e   s h a f t .  

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

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

i s   a  m e a s u r e   on  t h e   s p e e d   of  t h e   p a s s i n g   c a r .   By  u s i n g   a  

c o r r e c t l y   c h o s e n   d e s i g n   and  f o r c e   of  t h e   s p r i n g   12  i n  

r e l a t i o n   to   t h e   mass   of  t h e   r o l l e r   r e t a i n e r   i s   i t   p o s s i b l e  

to   a c h i e v e   t h a t   t h e   maximum  a n g u l a r   d e f l e c t i o n   a t   a  c e r t a i n  

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

b o d i e s   c o n t a c t   b o t h   hub  7  and  o u t e r   s l e e v e   1 0 .  

Thus   t h e   d e s i r e d   c o u p l i n g   f u n c t i o n   has   b e e n   a c h i e v e d ,   i . e . ,  

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

p a s s e s   in  t h e   b r a k i n g   d i r e c t i o n   and  has   a  s p e e d   e x c e e d i n g   a  

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

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

The  b r a k i n g   p a r t   i s   shown  in  f i g u r e   1  in  a  s i m p l i f i e d  

e m b o d i m e n t   f rom  w h i c h   i s   shown  t h a t   t h e   o u t e r   s l e e v e   10  i s  

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

l i n i n g s   w h i c h   can   be  s q u e e z e d   b e t w e e n   two  n o n - r o t a t i n g   d i s c s  

15  and  16.  T h i s   c o n s t i t u t e s   t h e   ma in   p r i n c i p l e   f o r   h o w  

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

and  u r g e s   t h e   o u t e r   s l e e v e   10  to   t a k e   p a r t   in  t h e   r o t a t i o n  

of  t h e   s h a f t .  



T h e r e   a r e   d i f f e r e n t   ways  to   d e s i g n   t h e   b r a k i n g   p a r t   t h u s  

t h a t   i t   w i l l   f u n c t i o n   in  t h e   i n t e n d e d   m a n n e r .   F i g u r e s   2  a n d  

3  show  d i f f e r e n t   e m b o d i m e n t s   t h e r e o f .  

F i g u r e   2  t h u s   shows   a  b r a k i n g   p a r t   in  t h e   f o rm  of  a  

c o n v e n t i o n a l   s t r a p   b r a k e ,   w h i c h   i n c o r p o r a t e s   a  b r a k e   drum  17  

and  a  b r a k e   s t r a p   18  s u r r o u n d i n g   t h e   d rum,   w h i c h   s t r a p   v i a   a  

l e v e r   a r r a n g e m e n t   19  i s   h e l d   t i g h t e n e d   by  t h e   power   of  a  

p n e u m a t i c   c y l i n d e r   20 ,   w h i c h   a c t s   upon   t h e   b r a k e   s t r a p   w i t h  

a  f o r c e   Fa .   The  o p p o s i t e   end  of  t h e   s t r a p   i s   f i x e d l y  

a t t a c h e d   and  i t   i s   l o a d e d   w i t h   a  r e a c t i o n   f o r c e   Fo.   Due  t o  

t h e   r o t a t i o n a l   d i r e c t i o n   of  t h e   b r a k e   d i s c   and  t h e  

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

b r a k i n g   f o r c e   be  s u b s t a n t i a l l y   e q u a l   to   t h e   a c t u a t i o n   f o r c e  

Fa  of  t h e   p n e u m a t i c   c y l i n d e r ,   w h e r e b y   a  w e l l   d e f i n e d   b r a k i n g  

p o w e r   can   be  a c h i e v e d   e v e n   i f   t h e   f r i c t i o n   c o e f f i c i e n t  

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

d e v i c e   made  as  a  wedge   21,   w h i c h   i s   b i a s e d   by  a  s p r i n g   22  

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

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

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

a u t o m a t i c   wea r   c o m p e n s a t i o n   by  t u r n i n g   o f f   t h e   b r a k e .  

In  f i g u r e   3  i s   s c h e m a t i c a l l y   shown  t h e   a c t u a t i o n   p r i n c i p l e  

f o r   t h e   b r a k i n g   p a r t   a c c o r d i n g   to   t h e   e m b o d i m e n t   shown  i n  

f i g u r e   1,  and  f r o m   t h i s   f i g u r e   i t   can   be  s e e n   how  t h e   o u t e r  

s l e e v e   10  w i t h   t h e   a s s o c i a t e d   b r a k e   l i n i n g s   14  i s   s q u e e z e d  

b e t w e e n   t h e   f i x e d   b r a k e   d i s c   15  and  t h e   a d j u s t a b l e   b r a k e  

d i s c   16.   The  a c t u a t i o n   p o w e r   f rom  a  p n e u m a t i c   c y l i n d e r   ( n o t  

shown  in  t h e   f i g u r e )   or  t h e   l i k e   is   a l l o w e d   to  a c t  

t a n g e n t i a l l y   on  t h e   a d j u s t a b l e   d i s c   16,  w h i c h   t h e r e b y   i s  

a d j u s t e d   w i t h   a  h e l i c a l   m o v e m e n t .   The  o u t e r   s l e e v e   10  i s  

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

t o   t h e   a d j u s t a b l e   d i s c   16.   I f   t h e   p i t c h   of  t h e   h e l i c a l  

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

b a l a n c e   i s   a c h i e v e d   b e t w e e n   t h e   a c t u a t i o n   moment   and  t h e  

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



t he   a c t u a t i o n   m o m e n t .   I f   t h e   f r i c t i o n   f o r c e   e x c e e d s   t h e  

a c t u a t i o n   moment   t h e   d i s c   16  i s   a u t o m a t i c a l l y   s c r e w e d  

o u t w a r d s   u n t i l   t h e   s q u e e z i n g   f o r c e   a g a i n s t   t h e   b r a k e   l i n i n g s  

h a v e   b e e n   r e d u c e d   t h u s   t h a t   b a l a n c e   is   r e a c h e d ,   and  i f   t h e  

a c t u a t i o n   moment   is   b i g g e r   t h i s   w i l l   a d j u s t   t h e   d i s c   1 6  

u n t i l   b a l a n c e   is   r e a c h e d .  

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

i t   i s   p o s s i b l e   as  shown  in  f i g u r e   4  to   s u b s t i t u t e   t h e   t h r e a d  

w i t h   a  number   of  e c c e n t r i c s   23,  w h i c h   s u p p o r t   t h e   d i s c   16  

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

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

t h e   b r a k e   l i n i n g s   ( n o t   s h o w n ) .   Due  to   t h e   f a c t   t h a t   t h e  

e c c e n t r i c s   a r e   b i a s e d   by  means   of  s p r i n g s   24  i t   i s   a l s o  

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

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

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

In  f i g u r e   5  i s   shown  in  c r o s s - s e c t i o n   and  s c h e m a t i c a l l y   t h e  

u p p e r   p a r t   of  t h e   a c t u a t i n g   member   3  and  p a r t i c u l a r l y   t h e  

p e d a l   r o l l e r   4  t h e r e o f .   By  means   of  t h e   c a r   r e t a r d e r  

a c c o r d i n g   to   t h e   i n v e n t i o n   i t   i s   a c h i e v e d   t h a t   t h e   a b o v e  

m e n t i o n e d   t e n d e n c y   of  u n i n t e n d e d   b r a k i n g   o c c u r i n g   a t  

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

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

r o l l e r .   In  o r d e r   to  p r o v i d e   a  s o l u t i o n   on  t h i s   p r o b l e m   t h e  

s h a f t   3a  e x t e n d i n g   f rom  t h e   p e d a l   arm  of  t h e   a c t u a t i n g  

member   3  i s   p r o v i d e d   w i t h   a  b u s h   25,  w h i c h   a t   i t s   o u t e r  

e n v e l o p e   s u r f a c e   is   p r o v i d e d   w i t h   two  p a r a l l e l   and  s p a c e d  

a p a r t   a n n u l a r   g r o o v e s   26,  in  e a c h   of  w h i c h   i s   a r r a n g e d   an  O -  

r i n g   27  of  s u i t a b l e   s i z e .  

The  p e d a l   r o l l e r   4  i s   t h e n   a r r a n g e d   on  t h e   o u t s i d e   of  t h e  

b u s h   25,  and  i t   can   be  l o c k e d   to  t h e   b u s h   w i t h   a i d   of  a  s t o p  

s c r e w   28  or  t h e   l i k e .   In  t h e   a n n u l a r   gap  s p a c e   f o r m e d  

b e t w e e n   t h e   two  O - r i n g s   27,  t h e   i n n e r   e n v e l o p e   s u r f a c e   o f  

t h e   p e d a l   r o l l e r   4  and  t h e   o u t e r   e n v e l o p e   s u r f a c e   of  t h e  

b u s h   25,   i s   i n t r o d u c e d   a  v o l u m e   of  o i l   f i l l i n g   up  s a i d  



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

a b o v e   m e n t i o n e d   t y p e   w i t h o u t   t h e   n e e d   of  m a i n t a i n i n g   t h e  

u n i n t e n d e d   b r a k i n g   e f f e c t   of  t h e   h y d r a u l i c   b r a k e .  

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

d e s p i t e   i t s   s i m p l e   b a s i c   s t r u c t u r e   has   p r o p e r t i e s   f u l l y  

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

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

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

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

t h e   p l a c e   of  u s e .  

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

a d j u s t m e n t   f o r c e ,   w h i c h   can   be  g e n e r a t e d   by  a  p n e u m a t i c  

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

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

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

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

t h e r e b y   be  f o l d e d   away ,   w h i c h   i s   a  c o m p l i c a t i o n .   The  l e v e r  

of   t h e   a c t u a t i n g   member   m u s t   a f t e r   i t   ha s   b e e n   p r e s s e d   d o w n  

by  a  p a s s i n g   c a r   be  r a i s e d   a g a i n   in   o r d e r   to   be  r e a d y   t o  

p e r f o r m   t h e   b r a k i n g ,   and  t h i s   can   be  a c h i e v e d   by  a i d   o f  

r e t u r n   s p r i n g s   or  t h e   l i k e ,   b u t   i t   i s   a l s o   p o s s i b l e   to   use   a  

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

f r o m   t h e   same  s o u r c e   as  t h a t   g e n e r a t i n g   t h e   a d j u s t i n g   p o w e r  
in  o r d e r   to   m a i n t a i n   t h e   p e d a l   in  u p r i g h t   p o s i t i o n .   In  t h i s  

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

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

The  i n v e n t i o n   i s   n o t   l i m i t e d   to  t h e   e m b o d i m e n t s   shown  in  t h e  

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

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

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



1.  A  r a i l w a y   c a r   r e t a r d e r   f o r   s h u n t i n g   p u r p o s e s   and  of  t h e  

t y p e   u s e d   as  one  or  more   u n i t s   a n c h o r e d   a l o n g   a  r a i l w a y  

t r a c k ,   e a c h   u n i t   b e i n g   p r o v i d e d   w i t h   an  a c t u a t i n g   m e m b e r ,  

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

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

w h e e l s   e x c e e d   an  a d j u s t a b l e   v a l u e   p r e - s e t   f o r   e a c h   r e t a r d e r  

u n i t ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   t h e   a c t u a t i n g   member  (3)  i s   c o n n e c t e d   t o   a  p i v o t a b l e  

m a i n l y   h o r i z o n t a l   s h a f t   ( 5 ) ,   p r o v i d e d   w i t h   a  s p e e d   d e p e n d i n g  

f r e e w h e e l   c o u p l i n g   ( 7 , 8 , 9 , 1 0 )   s e m i - d e t a c h e d   to  t h e   hub  of  a  

b r a k i n g   d e v i c e   ( 1 4 , 1 5 , 1 6 ; 1 7 , 1 8 , 1 9 )   in  s u c h   a  m a n n e r   t h a t   t h e  

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

t h e   i n t e n d e d   b r a k i n g   d i r e c t i o n   a t   a  s p e e d   e x c e e d i n g   s a i d  

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

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

2.  A  r a i l w a y   c a r   r e t a r d e r   as  c l a i m e d   in  c l a i m   1 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   t h e   member  (10)  e x e r t i n g   a  b r a k i n g   moment   on  t h e   s h a f t  

(5)  is   a d a p t e d   to  be  r e t a r d e d   by  a c t u a t i o n   of  an  o u t e r  

a c t u a t i o n   f o r c e   (Fa)  h a v i n g   a  w e l l   d e f i n e d   m a g n i t u d e ,  

w h e r e b y   t h e   a d j u s t a b l e   p a r t   ( 1 6 ; 1 8 )   of  t h e   b r a k e   i s  

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

f o r c e   in  s u c h   a  m a n n e r   t h a t   t h e   b r a k i n g   f o r c e   (Fo)  to   a  

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

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

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

3.  A  r a i l w a y   c a r   r e t a r d e r   as  c l a i m e d   in  c l a i m   2 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   t h e   a c t u a t i o n   f o r c e   is   p r o v i d e d   f rom  a  p n e u m a t i c  

c y l i n d e r   ( 2 0 ) .  



4.  A  r a i l w a y   c a r   r e t a r d e r   as  c l a i m e d   in  a n y o n e   of  c l a i m s   1 

to   3 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   t h e   a c t u a t i n g   member   i s   a  l e v e r   ( 3 ) ,   w h i c h   in  i n i t i a l  

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

u p p e r  e d g e   of  t h e   r a i l ,   w h e r e a s   i t   a t   w h e e l   p a s s a g e   i s  

p u s h e d   down  to  a  m a i n l y   h o r i z o n t a l   p o s i t i o n   t h e r e b y   b r i n g i n g  

a b o u t   a  c o r r e s p o n d i n g   p i v o t i n g   of  t h e   s h a f t   ( 5 ) ,   t h e   l e v e r  

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

i n i t i a l   p o s i t i o n .  

5.  A  r a i l w a y   c a r   r e t a r d e r   as  c l a i m e d   in  c l a i m   2  p r o v i d e d  

w i t h   b r a k i n g   means   c o m p r i s i n g   a  r o t a t i n g   d i s c   (14)  w h i c h   i s  

s q u e e z e d   a x i a l l y   b e t w e e n   a  f i x e d   (15)  and  a  a d j u s t a b l e   d i s c  

( 1 6 ) ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   t h e   a d j u s t i n g   m o v e m e n t   i s   g u i d e d   by  r o l l i n g   b o d i e s   ( 2 3 )  

a r r a n g e d   b e t w e e n   t h e   a d j u s t a b l e   d i s c   ( l6 )   and  a  f i x e d   b a s e  

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

a d j u s t a b l e   d i s c   (16)  i s   r o t a t e d   in  a  p r e - d e t e r m i n e d  

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

(23)  by  a i d   of  r e s i l i e n t   m e m b e r s   (24)  a l w a y s   a r e   m a i n t a i n e d  

in  c o n t a c t   w i t h   t h e   a d j u s t a b l e   d i s c   (16)  and  w i t h   t h e   b a s e ,  

i r r e s p e c t i v e   of  in  w h i c h   d i r e c t i o n   t h e   a d j u s t a b l e   d i s c   ( 1 6 )  

i s   r o t a t e d .  

6.  A  r a i l w a y   c a r   r e t a r d e r   as  c l a i m e d   in  c l a i m   1 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  

t h a t   t h e   l o c k i n g   member   (9)  of  t h e   f r e e w h e e l   c o u p l i n g  

( 7 , 8 , 9 , 1 0 )   i s   a d a p t e d   in  n o r m a l   p o s i t i o n   to   be  p r e v e n t e d  

f r o m   e n t e r i n g   i n t o   l o c k i n g   p o s i t i o n   by  m e a n s   of  r e t a i n e r  

m e a n s   ( 8 ) ,   w h e r e a s   a  s u f f i c i e n t l y   b i g   a n g u l a r   a c c e l e r a t i o n  

of  t h e   s h a f t   (5)  r e l a t i v e   to   t h e   m a s s e s   of  t h e   r e t a i n e r   ( 8 ) ,  

t h e   l o c k i n g   m e m b e r s   (9)  and  t h e   b i a s i n g   f o r c e ,   e n t a i l s   a  

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

l o c k i n g   m e m b e r s   (9)  to   l o c k i n g   p o s i t i o n .  



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

c  h  a  r  a  c  t  e  r  i  z  e  d   t  h  e  r  e  b  y  
t h a t   t h e   r e t a i n e r   is   a  s p r i n g - b i a s e d   r o l l i n g   body   r e t a i n e r  

( 8 ) .  
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