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(S)  Fastening  railway  rails. 
@  A  railway  sleeper  is  in  the  form  of  an  inverted  trough  vertical  axis.  The  rail  may  be  further  secured  by  a  portion  (17) 
narrrower  at  the  top  (16)  than  at  the  bottom  and  having  a  gap  of  the  sleeper  overhanging  one  side  of  the  flange.  The  clip 
(13)  in  its  upper  side.  The  sleeper  supports  a  rail  (14)  with  the  may  be  a  bent  bar  of  the  same  cross-section  throughout  its 
bottom  of  a  flange  (15),  which  is  at  the  bottom  of  the  rail,  in  length  and  comprising  a  short  upper  limb  (A)  and  a  longer 
the  gap  and  lower  than  the  top  of  the  sleeper.  The  rail  is  lower  limb  (B),  slightly  arched  (1A)  and  ending  in  an 
secured  by  a  clip  (D),  part  of  which  is  inside  the  sleeper  and  up-turned  part  (9),  the  limbs  extending  generally  in  the  same 
constrained  by  the  narrowness  of  the  top  of  the  sleeper  so  direction  from  a  bend  (C)  which  joins  them, 
that  the  clip  cannot  turn  through  a  large  angle  about  a 
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 A   railway  sleeper  is  in  the  form  of  an  inverted  trough 
narrrower  at  the  top  (16)  than  at the  bottom  and  having  a  gap 
(13)  in  its  upper  side.  The  sleeper  supports  a  rail  (14)  with  the 
bottom  of  a  flange  (15),  which  is  at the  bottom  of the  rail,  in 
the  gap  and  lower  than  the  top  of  the  sleeper.  The  rail  is 
secured  by  a  clip  (D),  part  of  which  is  inside  the  sleeper  and 
constrained  by  the  narrowness  of  the  top  of  the  sleeper  so 
that  the  clip  cannot  turn  through  a  large  angle  about  a 

vertical  axis.  The  rail  may  be  further  secured  by  a  portion  (17) 
of  the  sleeper  overhanging  one  side  of  the  flange.  The  clip 
may  be  a  bent  bar  of  the  same  cross-section  throughout  its 
length  and  comprising  a  short  upper  limb  (A)  and  a  longer 
lower  limb  (B),  slightly  arched  (1A)  and  ending  in  an 
up-turned  part  (9),  the  limbs  extending  generally  in  the  same 
direction  from  a  bend  (C)  which  joins  them. 



A c c o r d i n g   to   a  f i r s t   a s p e c t   o f  t h e   i n v e n t i o n ,  

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

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

w a l l s   i n c l i n e d   to   t h e   v e r t i c a l   so  t h a t   t h e   s l e e p e r   i s  

n a r r o w e r   a t   t h e   t o p   t h a n   i t   i s   a t   t h e   b o t t o m ,   t h e   s l e e p e r  

h a v i n g   a  gap  in  i t s   u p p e r   s i d e   s u c h   t h a t   t he   s l e e p e r   c a n  

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

i s  a t  t h e   b o t t o m   of  t h e   r a i l ,   in  s a i d   gap  and  l o w e r   t h a n  

t h e   top   of  t h e   s l e e p e r .  

A c c o r d i n g   to   a  s e c o n d   a s p e c t   of  t h e   i n v e n t i o n ,  

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

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

l e a s t   one  of  i t s   two  s i d e   w a l l s   i n c l i n e d   to  t h e   v e r t i c a l  

so  t h a t   t h e   s l e e p e r   i s   n a r r o w e r   a t   t h e   t op   t h a n   i t   i s   a t  

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

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

t h e   b o t t o m   of  t h e   r a i l ,   in  s a i d   gap  and  l o w e r   t h a n   t h e  

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

one  s i d e   of  t h e   f l a n g e   and  h o l d i n g   t h e   r a i l   down,   t h e  

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

p a r t   b e i n g   c o n s t r a i n e d   by  t h e   n a r r o w n e s s   of  t he   t o p   o f  

t h e   s l e e p e r   so  t h a t   t h e   c l i p   c a n n o t   t u r n   t h r o u g h   a  l a r g e  

a n g l e   a b o u t   a  v e r t i c a l   a x i s .  

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

h o l d   down  t h e   o t h e r   s i d e   of  t h e   f l a n g e   of  t h e   r a i l .  

A c c o r d i n g   to   a  t h i r d   a s p e c t   of   t h e   i n v e n t i o n ,  

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

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

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

t h e   s a m e . . s h a p e   of   c r o s s - s e c t i o n   o v e r   i t s   e n t i r e   l e n g t h  

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

u p p e r   l i m b ,   t h e   two  l i m b s   e x t e n d i n g   in  t h e   s a m e  g e n e r a l  

d i r e c t i o n   as  one  a n o t h e r   away  f rom  a  bend   w h i c h  j o i n s  

them  and  t h e r e   b e i n g   an  u p - t u r n e d   p a r t   a t   t h a t   end  o f  t h e  

l o w e r   l i m b  w h i c h   i s   r e m o t e   f rom  t h e   b e n d ,   t he   l o w e r   l i m b  

b e i n g   s l i g h t l y   a r c h e d .  



E x a m p l e s   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   a r e  

d e s c r i b e d   b e l o w   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 ,   in  w h i c h : -  

F i g u r e s   1  and  2  show  an  end  v i e w   and  a  s i d e   v i e w ,  

r e s p e c t i v e l y ,   of  p a r t   of  an  a s s e m b l y   in  a  r a i l w a y   t r a c k ,  

F i g u r e   3  s h o w s   a  p e r s p e c t i v e   v i e w   of  a n o t h e r   s u c h  

a s s e m b l y ,   a n d  

F i g u r e s   4  and  5  show  an  end  v i e w   and  a  p l a n   v i e w ,  

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

A  c l i p   D  shown  in  F i g u r e s   1  and  2  has   been   made  b y  

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

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

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

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

f rom  t h e   t r u l y   r e c t a n g u l a r   c r o s s - s e c t i o n ,   due  to  t h e  

b e n d i n g   p r o c e s s .   The  c l i p   c o n s i s t s   of   two  l i m b s   A  and  B 

e x t e n d i n g   in  t h e   same  g e n e r a l   d i r e c t i o n   as  one  a n o t h e r  

( t o   t h e   r i g h t ,   c o n s i d e r i n g   F i g u r e   1)  away  f rom  a  bend  C 

w h i c h   j o i n s   t h e m ,   t h e   l i m b   B  b e i n g   b e l o w   t h e   l imb   A  a n d  

l o n g e r   t h a n   t h e   l i m b   A.  When  t h e   c l i p   i s   p l a c e d   in  t h e  

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

f r e e   f r o m   s t r e s s ,   a  f i r s t   p o r t i o n   1  of   i t ,   w h i c h   e x t e n d s  

o v e r   by  f a r   t h e   g r e a t e r   p a r t   of  t h e   l e n g t h   of  t he   c l i p ,  

i s   n e a r l y   s t r a i g h t ,   b e i n g   s l i g h t l y   a r c h e d   a t   lA,  a n d  

h o r i z o n t a l ,   t h e   l e f t - h a n d   end  of  t h e   f i r s t   p o r t i o n   b e i n g  

a d j o i n e d   by  a  s e c o n d   p o r t i o n   2  w h i c h   e x t e n d s   u p w a r d l y   a n d  

to  t h e   l e f t ,   t h i s   b e i n g   f o l l o w e d   by  a  t h i r d   p o r t i o n   3 

w h i c h   e x t e n d s   u p w a r d l y ,   t h e n   a  f o u r t h   p o r t i o n   4  w h i c h  

e x t e n d s   u p w a r d l y   and  to   t h e   r i g h t ,   t h e n   a  f i f t h   p o r t i o n   5 

w h i c h   e x t e n d s   to   t h e   r i g h t ,   a  s i x t h   p o r t i o n   6  w h i c h  

e x t e n d s   d o w n w a r d l y   and  to  t h e   r i g h t ,   a  s e v e n t h   p o r t i o n   7 

w h i c h   e x t e n d s   to   t h e   r i g h t   and  an  e i g h t h   p o r t i o n   8  w h i c h  

e x t e n d s   u p w a r d l y   and  to   t h e   r i g h t .   The  r i g h t - h a n d   end  o f  

t h e   a r c h   in  t h e   f i r s t   p o r t i o n   1  i s   a d j o i n e d   by  a  n i n t h  

p o r t i o n   9  w h i c h   e x t e n d s   u p w a r d l y   and  to   t h e   r i g h t   a t   a n  

a n g l e   of  b e t w e e n   30°  and   8 0 ° ,   in  t h e   i l l u s t r a t e d   c a s e  

a b o u t   650 ,   to   t h e   h o r i z o n t a l .  



F i g u r e s   1  and  2  show  a  s t e e l   r a i l w a y   s l e e p e r   i n  

t h e   fo rm  of  an  i n v e r t e d   t r o u g h   of  t r i a n g u l a r   c r o s s -  

s e c t i o n .   The  s i d e   w a l l s   of  t he   t r o u g h   a r e   r e f e r e n c e d   11  

and  12.  B o t h   of  them  a r e   i n c l i n e d   to  t h e   v e r t i c a l  

( a l t h o u g h   in  p r i n c i p l e   one  c o u l d   be  v e r t i c a l   and  t h e  

o t h e r   i n c l i n e d   to   t h e   v e r t i c a l )   so  t h a t   t h e   s l e e p e r   i s  

n a r r o w e r   a t   t he   t op   t h a n   i t   i s   a t   t h e   b o t t o m .   A  p a r t   h a s  

b e e n   c u t   o u t   of  t h e   s l e e p e r   to  fo rm  a  gap  13.   P o r t i o n s  

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

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

i n w a r d l y   to   form  l e d g e s   11A  and  12A.  A  r a i l w a y   r a i l   14  

of  a  l i g h t - w e i g h t   n a r r o w - g a u g e   r a i l w a y   has   a  f l a n g e   15  a t  

i t s   f o o t   and  t h e   b o t t o m   of   t h e   f l a n g e   l i e s   in  t h e   gap  1 3  

and  l i e s   on  the   l e d g e s   11A  and  12A,  w h e r e a s   a  p o r t i o n   15A 

of  t h e   f l a n g e ,   b e t w e e n   t h e   s i d e   w a l l s   11  and  12,   has   n o  

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

t h e   f l a n g e   15  i s   l o w e r   t h a n  t h e   top   16  of  t h e   s l e e p e r .  

The  r a i l   is   l o c a t e d  b y   v e r t i c a l   f a c e s   21  and  22,   a n d  

a b o v e   t h e   f a c e s   21  t h e r e   a r e   i n c l i n e d   f a c e s   23,  one  o n  

e a c h   of  t h e   s i d e   w a l l s   11  and  12,  to  a s s i s t   t he   o p e r a t i o n  

of  p l a c i n g   t h e   r a i l   in  p o s i t i o n .  

A  p o r t i o n   17  of  t h e   s l e e p e r   o v e r h a n g s   t he   f l a n g e   1 5  

on  one  s i d e   of  t h e   r a i l ,   i . e .   t he   s i d e   n e a r e r   t h e   o t h e r  

r a i l   w h i c h   l i e s   on  t h e   same  s l e e p e r ,   and  h o l d s   t h e   r a i l  

down  on  t h a t   s i d e .   The  o t h e r   s i d e   of  t h e   r a i l   i s   h e l d  

down  by  t h e   c l i p   D,  of  w h i c h   t h e   j u n c t i o n   b e t w e e n   t h e  

p a r t s   lA  and  9  b e a r s   d o w n w a r d l y   on  t h e   u p p e r   f a c e   of  t h e  

f l a n g e .   The  c l i p   i s   i n i t i a l l y   p u t ,   in  a  f a c t o r y   o r  

d e p o t ,   in   a  p r e p a r a t o r y   p o s i t i o n ,   to  t h e   l e f t   of  t h e  

p o s i t i o n  s h o w n   in  F i g u r e   1,  w i t h   t h e   l e g s   A  a n d  B   of  t h e  

c l i p   f o r c e d   a p a r t   by  t h e   s l e e p e r   and  t h e   f r e e   end  of  t h e  

p o r t i o n   9  of  t he   c l i p   v e r t i c a l l y   b e l o w   t h e   p o r t i o n   18  o f  

t h e   t o p   of  t h e   s l e e p e r ,   t h e   p o r t i o n   7  o f   t h e   c l i p  

e n g a g i n g   t he   t op   of  t h e   s l e e p e r   n e a r   t h e   top   of  a  ramp  1 9  

on  t h e   s l e e p e r .   T h i s   ramp  p r e v e n t s   t h e  c l i p   f a l l i n g   a w a y  

f rom  t h e   s l e e p e r   when  i t   i s   h e l d   in  v a r i o u s   p o s i t i o n s  

d u r i n g   s t o r a g e ,   t r a n s p o r t a t i o n   and  a s s e m b l y .   When  t h e  



s l e e p e r   and  t h e   r a i l   h a v e   b e e n   p o s i t i o n e d   as  shown,   t h e  

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

w h e r e   t h e   p o r t i o n   7  of  t h e   c l i p   i s   s t i l l   on  t he   ramp  1 9 ,  

w h i c h   p r e v e n t s   t h e   c l i p   f r o m   m o v i n g   to  t h e   l e f t .   I n  

c o n t r a s t   to  w h a t   i s   shown  in  F i g u r e   1,  t h e   ramp  19  i s  

p r e f e r a b l y   i n c l i n e d   to  t h e   h o r i z o n t a l   by  an  a n g l e   e q u a l  

to   or   g r e a t e r   t h a n   t h e   a n g l e   w h i c h   t h e   u p p e r   f a c e   of  t h e  

f l a n g e   15  m a k e s   w i t h   t h e   h o r i z o n t a l .  

In  a  m o d i f i e d   v e r s i o n   of   w h a t   i s   shown  in  F i g u r e   1 ,  

t h e   t o p   of  t h e   s l e e p e r   a t   i t s   e x t r e m e   l e f t - h a n d   end  i s  

f l a t   and   h o r i z o n t a l   and  t h e   l e f t - h a n d   end  of  t h e   ramp  19  

is   a  few  m i l l i m e t r e s   f rom  t h e   l e f t - h a n d   end  of  t h e  

s l e e p e r .  

At  t h e   o t h e r   end  of  t h e   s l e e p e r   t h e r e   i s   a  c l i p   o n  

t h e   r i g h t - h a n d   s i d e   of  t h e   o t h e r   r a i l   and  an  o v e r h a n g i n g  

p o r t i o n   17  on  t h e   l e f t - h a n d   s i d e .   H o w e v e r ,   b e c a u s e   t h e  

o v e r h a n g i n g   p o r t i o n s   17  a r e   on  t h e   l e f t - h a n d   s i d e   of  o n e  

r a i l   and  on  t h e   r i g h t - h a n d   s i d e   of  t h e   o t h e r   r a i l ,   t h e r e  

a r e   d i f f i c u l t i e s   when  i t   i s   d e s i r e d   to   r e p l a c e   a  s i n g l e  

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

l e n g t h s   of  r a i l   and  t h i s   can  be  done   o n l y   by  t u r n i n g   t h e  

r a i l s   a b o u t   t h e i r   l o n g i t u d i n a l   a x e s .   In  c o n t r a s t ,   F i g u r e  

3  shows   an  a s s e m b l y   in  w h i c h   i t   i s   o n l y   n e c e s a r y   t o  

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

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

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

t h e   s l e e p e r   and  r e - i n s e r t   t h e   c l i p s .   Each  of  t h e  

o v e r h a n g i n g   p o r t i o n s   17  i s   on  t h e   l e f t - h a n d   s i d e   of   i t s  

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

s u b s t a n t i a l l y   as  shown  in  F i g u r e   1,  b e i n g   d r i v e n   i n t o  

p o s i t i o n   as  d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to   F i g u r e   1  

and  t h e   o t h e r   c l i p ,   of  e x a c t l y   t h e   same  s h a p e   as  t h e  

r i g h t - h a n d   c l i p ,   b e i n g   p o s i t i o n e d   by  i n s e r t i n g   i t s   l e g   B 

i n t o   a  h o l e   25  w h i c h   p a s s e s   t h r o u g h   t h e   f l a t   t op   16  o f  

t h e   s l e e p e r .   The  p o r t i o n   7  of   t h i s   c l i p   is   c a u s e d   t o  

e n g a g e   t h e   t o p   of  a  ramp  19  or   a  f l a t   h o r i z o n t a l   s u r f a c e  

26  b e t w e e n   t h e   top   of  t h e  



ramp  and  t h e   h o l e   25  and  t h e n   t h e   c l i p   is   d r i v e n   to  t h e  

l e f t   i n t o   a  p o s i t i o n   w h e r e   i t s   p o r t i o n   9  b e a r s   upon  t h e  

f l a n g e   of  t h e   r a i l .  

I f   t h e   r i g h t - h a n d   end  of  t he   s l e e p e r   i s  

i n c o n v e n i e n t l y   f a r   f rom  t h e   n e a r e s t   r a i l ,   so  t h a t   i f   t h e  

r i g h t - h a n d   c l i p   we re   to  be  p o s i t i o n e d   as  shown  in  F i g u r e  

3  t h e   c l i p   w o u l d   have   to  be  i n c o n v e n i e n t l y   l o n g ,  t h e  

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

l i k e   t h e   h o l e   25,   b e t w e e n   t h e  r a i l   and  t he   end  of  t h e  

s l e e p e r .  

In  t h e   e x a m p l e   shown  in  F i g u r e s   4  and  5  t h e  

s l e e p e r   has   t h e   same  s h a p e   of  c r o s s - s e c t i o n   as  t h a t   s h o w n  

in  F i g u r e   3 . a n d . t w o   gaps   13  and  one  h o l e   25  in  i t s   t o p .  

The  e x a m p l e   d i f f e r s  f r o m   t h a t   shown  in  F i g u r e s   1  and  2  a s  

f o l l o w s .   A  r i b  2 8   e x t e n d s   a c r o s s   t h e   top   of  t h e   s l e e p e r  

to  p r e v e n t   t h e   c l i p   m o v i n g   away  f rom  t he   r a i l   and  t h e  

p o r t i o n   7  of  t h e   c l i p   b e a r s   on  t h e   f l a t   t op   of  t h e  

s l e e p e r   b e t w e e n   t h i s   r i b   and  t h e   end  o f  t h e   s l e e p e r   i n  

t he   a b o v e - m e n t i o n e d   p r e p a r a t o r y   p o s i t i o n   o f  t h e   c l i p .  

The  t op   of  t h e   a r c h e d   p o r t i o n   lA  of  t h e   c l i p   i s  

v e r t i c a l l y   b e l o w   t h e   b o t t o m   of  t h e   p o r t i o n   7.  The  gap  1 3  

is   b o u n d e d   by  v e r t i c a l   f a c e s   30  b e l o w   w h i c h   t h e r e   a r e  

i n c l i n e d   f a c e s   31  and  t h e   p o r t i o n   17  has   a  s l i g h t l y  

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

shown ,   i n s e r t e d   t h r o u g h   a  h o l e   25,  and  t h e r e   i s   a n  

o v e r h a n g i n g   p o r t i o n   17  on  t h e   o t h e r   s i d e   of  t h e  

r i g h t - h a n d   r a i l .  

I n s t e a d   of  t h e r e   b e i n g   t h e   o v e r h a n g i n g   p o r t i o n s  

17,  w h i c h   i s   an  a r r a n g e m e n t   w h i c h   i s   p a r t i c u l a r l y   u s e f u l  

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

r a i l w a y s   and  o t h e r   n a r r o w - g a u g e   r a i l w a y s   or  e v e n  

w i d e r - g a u g e   r a i l w a y s ,   be  f o u r   c l i p s   p e r   s l e e p e r .   A l l  

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

h o l e   25  or  t h e   a r r a n g e m e n t   c o u l d   be  t h a t   o n l y   t h e   c l i p s  

w h i c h   a r e   b e t w e e n   t h e   r a i l s   have   t h e i r   l i m b s   B  i n s e r t e d  

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

shown  in  F i g u r e   1 .  

The  s l e e p e r s   shown  in  F i g u r e s   3  to   5  c o u l d   h a v e  



t h e   l e d g e s   I l A   and  12A,  as  in  t h e   e x a m p l e   a c c o r d i n g   t o  

F i g u r e s   1  and  2.  In  a l l   t h r e e   e x a m p l e s ,   t h e   p a r t s   of  t h e  

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

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

i n w a r d l y ,   to   form  t h e   l e d g e s   11A  and  12A,  in   o t h e r   w o r d s  

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

t o w a r d s   one   a n o t h e r   as  shown  in  F i g u r e   2 .  

F i g u r e s   3  to  5  a l s o   show  o u t w a r d l y -   d i r e c t e d  

f l a n g e s   27  a t   t h e   b o t t o m   of  t h e   s i d e   w a l l s   11  and  12  o f  

t h e   s l e e p e r ,   in  o r d e r   to  s t r e n g t h e n   t h e   s l e e p e r .   T h e s e  

f l a n g e s   c o u l d   be  p r o v i d e d   on  t h e   s l e e p e r   shown  in  F i g u r e s  

1  and  2 .  

In  a l l   t h r e e   e x a m p l e s   e a c h   c l i p   has   a  w i d t h   w h i c h  

is  e q u a l   to   or  s l i g h t l y   l e s s   t h a n   t h e   w i d t h   of   t h e  

i n t e r i o r   of   t h e   top   of   t h e   s l e e p e r   so  t h a t   p a r t   of  t h e  

c l i p   w h i c h   is   i n s i d e   t h e   s l e e p e r   i s   c o n t r a i n e d   so  t h a t  

t h e   c l i p   c a n n o t   t u r n ,   or   can   t u r n   t h r o u g h   o n l y   a  f e w  

d e g r e e s ,   p r e f e r a b l y   no  more   t h a n   t e n   d e g r e e s ,   a b o u t   a  

v e r t i c a l   a x i s .  



1.  A  r a i l w a y   s l e e p e r   in  the   form  of  an  i n v e r t e d  

t r o u g h   w h i c h   has   a t   l e a s t   one  of  i t s   two  s i d e   w a l l s  

i n c l i n e d   to  t he   v e r t i c a l   so  t h a t   t he   s l e e p e r   i s   n a r r o w e r  

a t   t he   t op   t h a n   i t   i s   a t   t he   b o t t o m ,   t he   s l e e p e r   h a v i n g   a  

gap  in  i t s   u p p e r   s i d e   such   t h a t   t he   s l e e p e r   can  s u p p o r t   a  

r a i l w a y   r a i l   w i t h   t h e   b o t t o m   of  a  f l a n g e ,   w h i c h   is   a t   t h e  

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

t h e   s l e e p e r .  

2.  An  a s s e m b l y   c o m p r i s i n g   a  r a i l w a y   s l e e p e r   i n  

t he   fo rm  of  an  i n v e r t e d   t r o u g h   w h i c h   has  a t   l e a s t   one  o f  

i t s   two  s i d e   w a l l s   i n c l i n e d   to  t he   v e r t i c a l   so  t h a t   t h e  

s l e e p e r   i s   n a r r o w e r   a t   t h e   top   t h a n   i t   is   a t   t h e   b o t t o m ,  

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

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

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

t h e   s l e e p e r   and  a  c l i p   e n g a g i n g   t h e   s l e e p e r   on  one  s i d e  

of  t he   f l a n g e   and  h o l d i n g   t h e   r a i l   down,   t h e   c l i p   h a v i n g  

a  p a r t   i n s i d e   t h e   s l e e p e r   a t   i t s   t o p ,   s a i d   p a r t   b e i n g  

c o n s t r a i n e d   by  t h e   n a r r o w n e s s   of  t he   t op   of  t h e   s l e e p e r  

so  t h a t   t h e   c l i p   c a n n o t   t u r n   t h r o u g h   a  l a r g e   a n g l e   a b o u t  

a  v e r t i c a l   a x i s .  

3.  A  s l e e p e r   or  an  a s s e m b l y   a c c o r d i n g   to  c l a i m   1 

or  2  in  w h i c h   p a r t   of  t he   t op   of  t he   s l e e p e r   o v e r h a n g s  

and  h o l d s   down  t he   f l a n g e   of  t h e   r a i l   on  t he   o t h e r   s i d e  

of  t he   r a i l .  

4.  A  s l e e p e r   or  an  a s s e m b l y   a c c o r d i n g   to  a n y  

p r e c e d i n g   c l a i m   in  w h i c h   t he   s l e e p e r   has   two  gaps   in  i t s  

t o p ,   to   r e c e i v e   two  r a i l s ,   and  a  h o l e   t h r o u g h   i t s   t o p ,  

w h i c h   h o l e   i s   s e p a r a t e d   by  p a r t s   of  t h e   top   of  t h e  

s l e e p e r   f r o m  s a i d   g a p s ,   to  r e c e i v e   a  c l i p .  

5.  A  s l e e p e r   or  an  a s s e m b l y   a c c o r d i n g   to   a n y  

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

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

o r d e r   to   s t r e n g t h e n   t h e   s l e e p e r .  

6.  A  s l e e p e r   or  an  a s s e m b l y   a c c o r d i n g   to  a n y  

p r e c e d i n g   c l a i m   h a v i n g   a  ramp  a t   one  end  o f  t h e   s l e e p e r  

a t   i t s   t o p ,   t he   ramp  s l o p i n g   d o w n w a r d l y  t o w a r d s   s a i d   g a p  



and  s e r v i n g   to   p r e v e n t   t h e   c l i p   m o v i n g   away  f rom  the   g a p .  
7.  A  s l e e p e r   or  an  a s s e m b l y   a c c o r d i n g   to  c l a i m   6 

in  w h i c h   t h e   u p p e r   end  of  t h e   ramp  is   a  few  m i l l i m e t r e s  

f rom  t h e   e x t r e m e   end  of  t h e   s l e e p e r ,   s e p a r a t e d   t h e r e f r o m  

by  a  f l a t   h o r i z o n t a l   s u r f a c e .  

8.  A  s l e e p e r   or   an  a s s e m b l y   a c c o r d i n g   to  a n y  o n e  

of  c l a i m s   1  to   5  in  w h i c h   t h e r e   i s   a  r i b   e x t e n d i n g   a c r o s s  

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

f r o m   t h e   g a p .  

9.  An  a s s e m b l y   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   2 

to   8  in  w h i c h   t h e   c l i p   c o m p r i s e s   a  b e n t   s t e e l   bar   h a v i n g  

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

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

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

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

t h e   t o p   of  t h e   s l e e p e r   and  b e a r i n g   t h e r e o n ,   t h e   two  l i m b s  

e x t e n d i n g   in  t h e   same  g e n e r a l   d i r e c t i o n   as  one  a n o t h e r  

away  f r o m   a  bend   w h i c h   j o i n s   t h e m .  

10.   An  a s s e m b l y   a c c o r d i n g   to  c l a i m   9,  t h e r e   b e i n g  

an  u p - t u r n e d   p a r t   a t   t h e   end  of  t h e   l o w e r   l i m b   of  t h e  

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

s l i g h t l y   a r c h e d .  

11.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   9  or  10  i n  

w h i c h   t h e   l o w e r   l i m b   of  t h e   c l i p   has   b e e n   p u s h e d   i n t o   t h e  

o p e n   end  of  t h e   s l e e p e r .  

12.  An  a s s e m b l y   a c c o r d i n g   to   c l a i m   4  a n d  

a c c o r d i n g   to   c l a i m   9  or   10  in  w h i c h   t h e   l o w e r   l imb   of  t h e  

c l i p   has   b e e n   i n s e r t e d   t h r o u g h   t h e   h o l e   m e n t i o n e d   i n  

c l a i m   4 .  

13.   An  a s s e m b l y   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   2 

to   12  in  w h i c h   t h e   w h o l e   of   t h e   f l a n g e   on  t h e   r a i l   i s  

b e l o w   t h e   t o p   of   t h e   s l e e p e r .  

14.  A  c l i p   w h i c h   i s   s u i t a b l e   f o r   u se   in  a n  

a s s e m b l y   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   2  to   13,  t h e   c l i p  

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

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

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



t h e   two  l i m b s   e x t e n d i n g   in  t he   same  g e n e r a l   d i r e c t i o n   a s  

one  a n o t h e r   away  f rom  a  bend  w h i c h   j o i n s   them  and  t h e r e  

b e i n g   an  u p - t u r n e d   p a r t   a t   t h a t   end  of  t h e   l o w e r   l i m b  

w h i c h   is  r e m o t e   f r o m   t h e   b e n d ,   t he   l o w e r   l i m b   b e i n g  

s l i g h t l y   a r c h e d .  
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