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©  Welded  railway  crossing. 
  There  is  disclosed  a  welded  railway  crossing  vee  which 
comprises  a  pair  of  rails  (10,  11)  which  are  arranged 
side-by-side  so  as  to  define  a  gap  therebetween  which 
extends  longitudinally  of  the  rails  and  throughout  the  height 
of  the  rails  between  the  upper  and  lower  surfaces  thereof.  A 
spacer  plate  (12)  is  arranged  in  the  longitudinal  gap  so  as  to 
define  spaces  (13,  14)  above  and  below  the  upper  and  lowr 
edges  of  the  plate,  and  these  spaces  are  filled  with  we ld  
material.  The  weld  material  is  harder  and  more  durable  than 
the  material  of  the  rails,  and  fills  the  spaces  to  such  an  extent 
as  to  be  substantially  flush  with  the  upper  and  lower  surfaces 
of  the  rails.  A  crossing  nose  is  formed  at  one  end  of  the  pair 
of  rails  (10,11)  by  machining  of  the  upper  edges  of the  rails 
at  the  nose  end  to  such  an  extent  that  the  wheel  engaging 
surface  of  the  nose  area  is  constituted  solely  by  weld 
material. 





T h i s   i n v e n t i o n   r e l a t e s   to   a  w e l d e d   r a i l w a y  

c r o s s i n g   v e e .  

E v i d e n t l y ,   r a i l w a y   c r o s s i n g s   a r e   s u b j e c t e d   t o  

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

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

t r a n s i t i o n   or   " n o s e "   f rom  one  t r a c k   to   a n o t h e r .   F u r t h e r ,  

i f   r a i l w a y   o p e r a t o r s   s h o u l d   r e q u i r e   to   o p e r a t e   w i t h  

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

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

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

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

or   n o s e s   of  t h e   c r o s s i n g s .  

I t   i s   known  f rom  GB  3 3 8 , 5 2 8   to   p r o v i d e   a  

r a i l w a y   c r o s s i n g   or   " f r o g "   in   w h i c h   t h e   r a i l s   w h i c h  

a r e   j o i n e d   to   one  s i d e   of  t h e   f r o g   a r e   p r o v i d e d   w i t h  

c a p s   of  w e a r   p r o o f   m a t e r i a l ,   and   t h e   r a i l s   w h i c h   a r e  

j o i n e d   t o   t h e   o t h e r s i d e   of  t h e   f r o g   a r e   p r o v i d e d   w i t h  

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

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

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

cap  i s  f i t t e d   and  t h e n   r e t a i n e d   by  a  f i l l e t   w e l d .   T h i s  

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

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

I t   i s   a l s o   known  f r o m   GB  1 , 5 5 2 , 3 9 2   to   p r o v i d e  

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

c r o s s i n g   m a t e r i a l   and  s t o c k   r a i l   m a t e r i a l   a r e   d i s s i m i l a r  

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

w e l d i n g   t o g e t h e r .   T h i s   p r o b l e m   g e n e r a l l y   a r i s e s   w h e r e  

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

w h i c h  a r e   i n c o m p a t i b l e   w i t h   c a r b o n   s t e e l   r a i l s .   T h e r e f o r e  

t h e r e   i s   d i s c l o s e d   t h e   u se   of  an  i n t e r m e d i a t e   p i e c e  

w h i c h   i s   j o i n e d   b e t w e e n   t h e   c r o s s i n g   and   t h e   s t o c k  

r a i l .   A  c l a d d i n g   l a y e r   of  m a n g a n e s e   s t e e l   i s  a p p l i e d  

to   t h e   s u r f a c e   of  t h e   i n t e r m e d i a t e   p i e c e   by  b u i l d - u p  

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

c r o s s i n g   ( f r o g ) .   To  j o i n   t h e   i n t e r m e d i a t e   p i e c e   t o  t h e  



s t o c k   r a i l ,   an  a u s t e n i t i c   C r - N i - M n   s t e e l   c l a d d i n g  

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

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

a d j a c e n t   end   of   t h e   s t o c k   r a i l .   The  a u s t e n i t i c  

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

a v o i d   u n d u e   w e a r   of  t h e   i n s e r t .  

The  w e l d e d   c o n n e c t i o n   d i s c l o s e d   in   t h i s  

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

no  d i s c l o s u r e   of   t h e   m a n n e r   by  w h i c h   a  c r o s s i n g   v e e  

i s   f o r m e d .  

The  i n v e n t i o n ,   h o w e v e r ,   s e e k s   to   p r o v i d e   a  

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

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

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

by  w e l d   m a t e r i a l .   T h i s   p r o v i d e s  i n   s i m p l e   m a n n e r   a  

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

e q u i v a l e n t   t o   t h a t   a c h i e v a b l e   by  c a p p i n g ,   b u t   w i t h o u t  

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

A c c o r d i n g  t o   one   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  w e l d e d   r a i l w a y   c r o s s i n g   vee  c o m p r i s i n g   a  

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

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

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

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

p l a t e   a r r a n g e d   i n   s a i d   gap  so  as  to   d e f i n e   s p a c e s  
a b o v e   and   b e l o w   t h e   u p p e r   and   l o w e r   e d g e s   of  t h e   p l a t e ,  

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

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

s u c h   an  e x t e n t   as   to   be  s u b s t a n t i a l l y   f l u s h   w i t h   t h e  

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

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

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

an  e x t e n t   t h a t   t h e   w h e e l - e n g a g i n g   s u r f a c e   of   t h e   n o s e   a r e a  

i s   c o n s t i t u t e d   s o l e l y   by  w e l d   m a t e r i a l .  

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



c r o s s i n g   vee   w h i c h   c o m p r i s e s   a r r a n g i n g   a  p a i r   of   r a i l s  

s i d e - b y - s i d e   so  as  to   d e f i n e   t h e r e b e t w e e n   a  gap  w h i c h  

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

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

t h e r e o f ,   p o s i t i o n i n g   a  s p a c e r   in  t h e   gap  so  as  t o   d e f i n e  

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

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

i s   h a r d e r   and  more   d u r a b l e   t h a n   t h e  m a t e r i a l   of  t h e  

r a i l s ,   i n  s a i d   s p a c e s   u n t i l   t h e   m a t e r i a l ,   when  h a r d e n e d ,  

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

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

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

r a i l s   a t   s a i d   end   t o   s u c h   an  e x t e n t   t h a t   t h e   w h e e l -  

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

by  t h e   w e l d   m a t e r i a l .  

Any  s u i t a b l e   c o m m e r c i a l l y   a v a i l a b l e   w e l d _ m a t e r i a l  

may  be  u s e d ,   p r o v i d e d   t h a t   i t   i s   h a r d e r   and  m o r e  

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

One  e x a m p l e   of  a  s u i t a b l e   w e l d   m a t e r i a l   i s   o b t a i n e d   f r o m  

5%  Cr  J%  Mo  t y p e   w e l d i n g   w i r e   ( A 3 4 ) ,   w h i c h   h a s   b e e n   f o u n d  

to   p r o v i d e   an  i n c r e a s e d   h a r d n e s s   a b o v e   330  HV  w i t h   G r a d e  

A  r a i l .  

The  s p a c e r   ( p l a t e )   may  be  g e n e r a l l y   r e c t a n g u l a r  

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

e x t e n d   s u b s t a n t i a l l y   h o r i z o n t a l l y .   In  o r d e r   to   f u r t h e r  

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

may  be  r e d u c e d   in   h e i g h t   in   t h e   r e g i o n . o f   t h e   " n o s e "  

end   of  t h e   r a i l s ,   so  t h a t   a  g r e a t e r   v o l u m e   of   w e l d  

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

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

a b o v e   t h e   u p p e r   e d g e   o f  t h e  s p a c e r .  

U s u a l l y ,   i n  t h e   r e g i o n  o f   t h e ' n o s e ,   two  a d j a c e n t  

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

e i t h e r   s i d e ,   in   any  c o n v e n i e n t   m a n n e r  e . g .   by  b o l t s ,  

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

and  t h e   n o s e .   ' 

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



c o m p r i s e ; p a r t   of  an  i m m o v a b l e   or  "common  c r o s s i n g " ,  

or   may  c o m p r i s e   a  p a r t   of  a  m o v a b l e   " s w i n g   nose   c r o s s i n g " .  

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  m o r e  

d e t a i l ,   by  way  of  e x a m p l e   o n l y ,   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   1  i s   a  s c h e m a t i c   v i e w   of  a  c r o s s i n g   n o s e  

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

t h e   w e l d e d   c r o s s i n g ;  

F i g u r e   3  i s   a  t r a n s v e r s e   s e c t i o n a l   v i ew  a t   t h e  

n o s e   of  t h e   c r o s s i n g ;  

F i g u r e   4  i s   a  t r a n s v e r s e   s e c t i o n a l   v i ew   of  a n  

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

a t   a  d i s t a n c e   of  63  mm  f r o m   t h e   n o s e   f o r a  1   in   7 i  

c r o s s i n g   and  a t  a   p r o p o r t i o n a t e   d i s t a n c e   f o r   c r o s s i n g s  

o f   o t h e r   a n g l e s ;  

F i g u r e   5  i s   a  s c h e m a t i c   v i e w ,   s i m i l a r   to   F i g u r e  

2,  i l l u s t r a t i n g   t h e   m a n n e r   by  w h i c h   an  e x t e n d e d   n o s e   i s  

f o r m e d   a t   t h e   end   o f   two  r a i l s   w h i c h   a r e   j o i n e d   t o g e t h e r  

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

F i g u r e   6  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of   a  

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

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

R e f e r r i n g   now  t o   t h e   d r a w i n g s ,   F i g u r e  1   i s   a  

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

a r r a n g e m e n t   1,  i n c o r p o r a t i n g  a   w e l d e d  c r o s s i n g   v e e  

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 l l u s t r a t e s   a  

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

a t   one   end   w h i c h   h a s   i t s   e n t i r e   s u r f a c e   c o n s t i t u t e d  

by  t h e  w e l d   m a t e r i a l .   The  c r o s s i n g   or  f r o g   1  shown  i n  

F i g u r e   1  i s   a  f i x e d   o r   "common  c r o s s i n g " .  

The  n o s e   of   a  w e l d e d   r a i l w a y   c r o s s i n g   i s   f o r m e d  

by  a r r a n g i n g   a  p a i r   of   r a i l s   s i d e - b y - s i d e   so  as  to   d e f i n e  

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

r a i l s   and   t h r o u g h o u t   t h e   h e i g h t   of  t h e   r a i l s   b e t w e e n   t h e  

u p p e r   and   l o w e r   s u r f a c e s   t h e r e o f .  



A  s p a c e r   p l a t e   i s   a r r a n g e d   in  t h e   gap  so  as  t o  

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

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

s p a c e s   to   s u c h   an  e x t e n t   t h a t   t h e   m a t e r i a l   w h e n  

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

s u r f a c e s   of  t h e   r a i l s .   The  w e l d   m a t e r i a l   w h i c h   i s   u s e d  @  



i s   c a r e f u l l y   s e l e c t e d   to   be  h a r d e r   and  more   d u r a b l e   t h a n  

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

A  c r o s s i n g   n o s e   i s   f o r m e d   at   one  end  of   t h e   p a i r  

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

a t   t h i s   end   to   s u c h   an  e x t e n t   t h a t   t h e  

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

One  p r e f e r r e d   e x a m p l e   of   w e l d   m a t e r i a l   i s   t h a t  

o b t a i n e d   f r o m   5%Cr  ½%Mo type  we ld ing   w i r e   (A34)   w h i c h  

p r o v i d e s   an  i n c r e a s e d   h a r d n e s s   a b o v e   330  HV  w i t h  G r a d e  A  r a i l .  

R e f e r r i n g   t o   F i g u r e   3,  t h e r e   i s   shown   t h e   m a n n e r  

o f   f o r m a t i o n   of   t h e   n o s e   of   t h e   c r o s s i n g .   T h u s ,   as  s h o w n  

in   F i g u r e   3,  a  p a i r   of  r a i l s   10  and  11  a r e   a r r a n g e d   s i d e -  

b y - s i d e   a n d   d e f i n e   a  l o n g i t u d i n a l   gap  t h e r e b e t w e e n   i n  

w h i c h   a  l o n g i t u d i n a l   s p a c e r   p l a t e   12  i s   p o s i t i o n e d .   T h e  

s p a c e r   p l a t e   d e f i n e s   s p a c e s   13  and  14  a b o v e   and   b e l o w   t h e  

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

t h e s e   s p a c e s   t o   s u c h   an  e x t e n t   as  t o   be  s u b s t a n t i a l l y  

f l u s h   w i t h   t h e   u p p e r   and   l o w e r   s u r f a c e s   o f   t h e   r a i l s .  

T h e r e a f t e r ,   as  i n d i c a t e d   a b o v e ,  a   c r o s s i n g   n o s e   i s   f o r m e d  

a t  o n e   e n d   of   t h e   p a i r   of   r a i l s   10  and  11,   by  m a c h i n i n g  

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

e x t e n t   t h a t   t h e   s u r f a c e   o f   t h e   n o s e   i s  

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

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

a r e   f o r m e d .  

F i g u r e   2  i l l u s t r a t e s   in   more   d e t a i l   t h e   m a n n e r  

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

T h u s ,   as  s h o w n   i n   F i g u r e   2,  w e l d   m a t e r i a l   d e p o s i t e d  

in  t h e   s p a c e   a b o v e   t h e   u p p e r   e d g e   of   t h e   s p a c e r  p l a t e   1 2  

i s   s h o w n   a t   1 5  ,   and   s u b s e q u e n t l y   t h e   c o n t o u r   o f   t h e   n o s e  

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

and   p a r t l y   t h r o u g h   t h e   w e l d   m a t e r i a l   15 ,   a l o n g   t h e   c o n t o u r  

l i n e  1 6 .  

R e f e r r i n g   now  t o   F i g u r e s   4  and   5,  t h e r e   i s   s h o w n  

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



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

h e i g h t ,   r e l a t i v e   to   t h e   r e m a i n d e r   of  t h e   p l a t e ,   i n  

t h e   r e g i o n   o f  t h e   n o s e   of   t h e   c r o s s i n g .   T h i s   r e d u c t i o n  

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

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

i n c r e a s i n g   t h e   s t r e n g t h   of  t h e   n o s e   c o n s t r u c t i o n .   T h e  

f i n i s h e d   p r o f i l e   of   t h e   n o s e   i s   shown  by  d a s h e d   l i n e   1 7  

in  F i g u r e   5,  w h i c h   i s   f o r m e d   by  m a c h i n i n g   t h r o u g h   t h e   h e a d  

18  of  a  r a i l   i n d i c a t e d   g e n e r a l l y   by  r e f e r e n c e   n u m e r a l   1 9  

h a v i n g   a  web  20  and  a  f o o t   21 .   The  f o o t   of   t h e  w i n g   r a i l  

i s   made  t o   c o n f o r m   to   t h e   s h a p e   o f   t h e   Vee  f o o t ,   e i t h e r  

by  r u n n i n g - o u t ,   or   s h a p i n g   r o u n d   t h e   n o s e .  

I f   d e s i r e d ,   at   l e a s t   t h e   n o s e   e x t e n d e d   r e g i o n   o f  

t h e   c r o s s i n g   may  be  f o r m e d   by  w e l d   m a t e r i a l   w h i c h   i s   b u i l t -  

up  w i t h   s u i t a b l e   w e l d   m a t e r i a l   s u c h   as  T e n s i t r o d e   5 5 0  

( E S A B )  ,   or   M i g w e l d   A33,  p r i o r   t o   e l e c t r o - s l a g   w e l d i n g .  

R e f e r r i n g   to   F i g u r e   3,  t h e   c r o s s i n g   i s   i l l u s t r a t e d  

a r r a n g e d   b e t w e e n   two  a d j a c e n t   r a i l s   22  and  23  w h i c h   a r e  

s e c u r e l y   f a s t e n e d   t o   t h e   n o s e   w i t h   m a c h i n a b l e   b l o c k s   24  a n d  

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

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

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

1 .   Any  r a i l   s e c t i o n   w i t h   1 %  ( o r   t h e r e a b o u t s )   c h r o m e  

c o n t e n t   w i t h   2 1 %  c h r o m e ,   1%  m o l y b d e n u m   w e l d i n g   w i r e .  

2.  Any  r a i l   s e c t i o n   made  o f  G r a d e   A  r a i l   s t e e l   w i t h  

2 1 %  c h r o m e ,   1%  m o l y b d e n u m   w e l d i n g   w i r e .  

. 3 .   Any  r a i l   s e c t i o n   made  o f   G r a d e   A  r a i l   s t e e l   w i t h  

5%  c h r o m e ,   ½%  m o l y b d e n u m   w e l d i n g   w i r e .  

4.  Any  r a i l   s e c t i o n   made  of   G r a d e   B  s t e e l  w i t h   2 1 %  

c h r o m e ,   1%  m o l y b d e n u m   w e l d i n g   w i r e .  

5.  A n y   r a i l   s e c t i o n   made  of   G r a d e   B  s t e e l   w i t h   5% 

c h r o m e ,   ½%  m o l y b d e n u m   w e l d i n g  w i r e .  

6 .   Any  r a i l   s e c t i o n  m a d e   of   b a i n i t i c   s t e e l   w i t h   5% 

c h r o m e . ,   ½%  m o l y b d e n u m   w e l d i n g   w i r e .  

A n y   r a i l   s e c t i o n   made  of   b a i n i t i c   s t e e l   w i t h   21% 



c h r o m e ,   1%  m o l y b d e n u m   w e l d i n g   w i r e .  

8.  Any  r a i l   s e c t i o n   made  of  low  c a r b o n   a u s t e n i t i c  

m a n g a n e s e   s t e e l   w i t h   1%  c a r b o n ,   1 2 - 1 4 %   m a n g a n e s e  

w e l d i n g   w i r e .  

W h i l e   t h e r e   h a s   b e e n   d e s c r i b e d   a b o v e   a  w e l d e d  

c r o s s i n g   v e e  t o   be  u s e d   in  a  f i x e d   c r o s s i n g   ( a s  

shown  in   F i g u r e   1 ) ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e  

i n v e n t i o n   a l s o   i n c l u d e s   a  m o v a b l e   or   " s w i n g   n o s e "  

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

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

in   F i g u r e s   2  t o   5.  H o w e v e r ,   t h e   p r o f i l e   of  t h e   n o s e  

of   t h e   w e l d e d   c r o s s i n g   vee  w i l l   be  a l t e r e d ,   to   s u i t  

t h e   r e q u i r e m e n t s   of   a  s w i n g   n o s e   c r o s s i n g .  

T h e r e   i s   shown  s c h e m a t i c a l l y   in   F i g u r e   6  a  

s w i n g   n o s e   c r o s s i n g   in   w h i c h   t h e   w e l d e d   c r o s s i n g   v e e  

w i l l   be  p r o v i d e d .   The  c r o s s i n g   i s   d e s i g n a t e d   g e n e r a l l y  

by  r e f e r e n c e   26,   and  c o m p r i s e s   a  s w i n g   n o s e   2 7  w h i c h  

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

f u l l   l i n e s   i n   F i g u r e   6  t o   a  " t u r n o u t   r o a d "   p o s i t i o n  

shown  i n   d o t t e d   l i n e s .  

The  n o s e   p o r t i o n   28  of   t h e   s w i n g   n o s e   c o m p r i s e s  

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

i s   c o n s t r u c t e d   g e n e r a l l y   s i m i l a r l y   to   t h a t   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   t o   F i g u r e s   2  t o   5  f o r   a  f i x e d  

c r o s s i n g .   T h u s ,   t h e   n o s e   p o r t i o n   28  i s   f o r m e d   by  a  

p a i r   o f   r a i l s   a r r a n g e d   s i d e - b y - s i d e   so  as  to   f o r m   a  

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

o f  t h e   r a i l s   and   t h r o u g h o u t   t h e   h e i g h t   of   t h e   r a i l s  

b e t w e e n   t h e   u p p e r   and   l o w e r   s u r f a c e s   t h e r e o f ,   a  s p a c e r  

p l a t e   a r r a n g e d   i n   t h e  g a p   so  as  t o   d e f i n e   s p a c e s   a b o v e  

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

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

m a t e r i a l   o f   t h e - r a i l   and   w h i c h   f i l l s   t h e   s p a c e s   so  a s  

to   be  s u b s t a n t i a l l y   f l u s h   w i t h   t h e   u p p e r   and   l o w e r  

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

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

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



more   d u r a b l e )   w e l d   m a t e r i a l ,   by  m a c h i n i n g   t h e   u p p e r  

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

d e s i r e d   p r o f i l e   f o r   a  s w i n g - n o s e   i s   o b t a i n e d .  

The  c r o s s i n g   has   a  u s u a l   s l i d i n g   vee   j o i n t   2 9 ,  

and  f l e x i n g   p o i n t   3 0 .  



1.  A  w e l d e d   r a i l w a y   c r o s s i n g   vee  c o m p r i s i n g   a  

p a i r   of  r a i l s ( 1 0 ,   1 1 ) w h i c h   a r e   a r r a n g e d   s i d e - b y - s i d e  

so  as  t o   d e f i n e   a - g a p   t h e r e b e t w e e n   w h i c h   e x t e n d s  

l o n g i t u d i n a l l y   of   t h e   r a i l s   and  t h r o u g h o u t   t h e   h e i g h t  

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

t h e r e o f ,   a  s p a c e r   p l a t e   ( 1 2 )   a r r a n g e d   in  s a i d   gap  s o  

as  to   d e f i n e   s p a c e s  ( 1 3 ,   1 4 )  a b o v e   and   b e l o w   t h e   u p p e r  
and  l o w e r   e d g e s   of  t h e   p l a t e ,   w e l d   m a t e r i a l   w h i c h   i s  

h a r d e r   and  more   d u r a b l e   t h a n   t h e   m a t e r i a l   of  t h e   r a i l s  

and  w h i c h   f i l l s   t h e   s p a c e s   t o   s u c h   an  e x t e n t   as  t o   b e  

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

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

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

t h e   r a i l s   a t   s a i d   one   end   t o   s u c h  a n   e x t e n t   t h a t   t h e  

w h e e l - e n g a g i n g   s u r f a c e   ( 1 6 )   of   t h e   n o s e   a r e a   i s  

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

2.  A  w e l d e d   r a i l w a y   c r o s s i n g   vee  a c c o r d i n g   t o  

c l a i m   1,  in   w h i c h   t h e   w e l d   m a t e r i a l   i s   d e r i v e d   f r o m  

5% Cr   ½%Mo  t y p e   w e l d i n g   w i r e .  

3.  A  w e l d e d   r a i l w a y   c r o s s i n g   vee   a c c o r d i n g   t o  

c l a i m   1  o r - 2 ,   in   w h i c h   t h e   s p a c e r   p l a t e   (12)   i s  

g e n e r a l l y   r e t a n g u l a r   i n   s h a p e ,   and  a r r a n g e d   so  t h a t   i t s  

u p p e r   and  l o w e r   e d g e s   e x t e n d   s u b s t a n t i a l l y   h o r i z o n t a l l y .  

4.  A  w e l d e d   r a i l w a y   c r o s s i n g   vee   a c c o r d i n g   t o  

c l a i m   3,  in   w h i c h   t h e   s p a c e r   p l a t e   i s   r e d u c e d   i n  

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

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

a b o v e   t h e   s p a c e r   p l a t e   a t   t h e   n o s e   end   t h a n   a t   t h e  

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

o f  t h e   s p a c e r  p l a t e   ( F i g .   5 ) .  

5.  A  w e l d e d   r a i l w a y   c r o s s i n g   vee   a c c o r d i n g   t o  

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

a d j a c e n t   r a i l s   ( 2 2 ,   23)   a r e   s e c u r e l y   f a s t e n e d   to   t h e  

n o s e ,   one  on  e i t h e r  s i d e   t h e r e o f ,   w i t h   m a c h i n a b l e -  

b l o c k s   ( 2 4 ,   25)   b e i n g   p o s i t i o n e d   b e t w e e n   e a c h   r a i l  

and  t h e   n o s e .  



6.  A  w e l d e d   c r o s s i n g   vee  a c c o r d i n g   to   a n y  o n e  

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

( F i g u r e   1)  or   a  m o v a b l e   c r o s s i n g   ( F i g u r e   6 ) .  

7.  A  m e t h o d   of  f o r m i n g   a  w e l d e d   r a i l w a y  

c r o s s i n g   vee   w h i c h   c o m p r i s e s   a r r a n g i n g   a  p a i r   of  r a i l s  

s i d e - b y - s i d e   so  as  to   d e f i n e   t h e r e b e t w e e n   a  gap  w h i c h  

e x t e n d s   l o n g i t u d i n a l l y   of  t he   r a i l s   and   t h r o u g h o u t   t h e  

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

t h e r e o f ,   p o s i t i o n i n g   a  s p a c e r   in  t h e   gap  so  as  t o  

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

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

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

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

m a t e r i a l ,   when  h a r d e n e d ,   i s   s u b s t a n t i a l l y   f l u s h   w i t h  

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

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

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

s u c h   an  e x t e n t  . t h a t . t h e   w h e e l - e n g a g i n g   s u r f a c e   o f  

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

m a t e r i a l .  
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