
Osfl 

Europaisches  Pa t en tamt  

European  Patent  Office 

Office  europeen  des  brevets  

©  Publication  number: 0  1 4 9   5 1 3  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85300061-0 

©  Date  of  filing:  04.01.85 

©  Int.  CI.":  E  01  B  9 / 3 2  
B  66  C  7 / 0 8  

©  Priority:  13.01.84  GB  8400956 

©  Date  of  publication  of  application: 
24.07.85  Bulletin  85/30 

©  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

©  Applicant:  Molyneux,  George  Walter 
Melksham  Court 
Stinchcombe  Gloucestershire(GB) 

@  Inventor:  Molyneux,  George  Walter 
Melksham  Court 
Stinchcombe  Gloucestershire(GB) 

©  Representative:  Wynne-Jones,  John  Vaughan  et  al, 
22,  Rodney  Road 
Cheltenham  Glos,  GL50  1  JJ(GB) 

N  
<  

m  

©  Anchorages  for  rail  tracks. 
  An  adjustable  rail  anchorage  assembly  comprises  a  base 
sole  plate  with  a  laterally  adjustable  abutment  member  (11) 
to  locate  the  bottom  flange  of  the  rail,  an  adjusting  cam  (12) 
having  a  circular  bearing  surface  (45)  to  engage  the  abut- 
ment  member  and  an  eccentric  connection  with  the  sole 
plate.  In  the  embodiment  of  Figures  1  to  7  there  is  a  foot  (10) 
welded  to  the  sole  plate  and  having  an  upstanding  spigot 
(20)  engaging  in  a  socket  (46)  in  the  cam.  A  bolt  (13)  can  be 
introduced  through  a  slot  (22)  and  has  a  nut  (14)  acting  as  a 
damp  on  the  cam.  In  the  embodiment  of  Figures  8  to  11  the 
foot  (50)  has  a  socket  (51)  and  the  cam  has  a  boss  (52)  fitting 
in  the  socket.  In  the  embodiment  of  Figures  12  to  15  the 
abutment  member  has  four  spaced  feet  (61)  which  hold  the 
shoulder  (69)  clear  above  the  bottom  flange  (64)  and  permit 
small  vertical  movements  of  the  rail. 



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

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

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

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

w o r k s ,   s t e e l   w o r k s ,   and   t h e   l i k e .  

I t   i s   n e c e s s a r y   t h a t   t h e s e   h e a v y   d u t y  

t r a c k   r a i l s   s h o u l d   be  a c c u r a t e l y   l a i d   o u t   a n d  

as  a  p r a c t i c a l   m a t t e r   t h i s   r e q u i r e s   t h a t   t h e  

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

a d j u s t a b l e .   I t   i s   v i r t u a l l y   i m p o s s i b l e   t o  

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

i t s   p r o p e r   p o s i t i o n .   Heavy   d u t y   t r a c k   r a i l s  

a l s o   r e q u i r e   to   be  l o c a t e d   n o t   o n l y   a g a i n s t  

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

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

e x a m p l e ,   when  a  c r a n e   i s   in   m o t i o n .   T h e r e f o r e ,  

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



of   r e s i s t i n g   v e r y   h e a v y   s i d e   l o a d s .  

The  i n v e n t i o n   i s   b a s e d   on  an  e x i s t i n g  

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

B r i t i s h   P a t e n t   No.  8 6 7 9 1 9 .   In  t h a t   p a t e n t  

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

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

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

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

r e c e i v e   a  r o t a r y   cam,   w h i c h   h a s   an  e c c e n t r i c  

h o l e   f i t t i n g   on  a  f i x e d   b o l t   w e l d e d   to   t h e  

s o l e   p l a t e   on  w h i c h   t h e   t r a c k   r a i l   i s   s u p p o r t e d .  

The  cam  i s   o c t a g o n a l   and   c an   be  t u r n e d   by  a  

s p a n n e r   and   t h e n   f i x e d   by  a  c l a m p i n g   n u t   on  t h e  

t o p   of   t h e   b o l t .   T h i s   i s   an  e x c e l l e n t   m e t h o d  

of   a d j u s t m e n t   b u t   i t   s u f f e r s   f r o m   some  l i m i t a t i o n  

in   t h e   maximum  s i d e   l o a d   t h a t   c an   be  s u p p o r t e d .  

Fo r   e x a m p l e ,   in   a  p a r t i c u l a r   c a s e   t h e   b o l t   w i l l  

s h e a r   o f f   a t   a  s i d e   l o a d   in   e x c e s s   of  two  t o n s .  

A c c o r d i n g l y   i t   i s   an  o b j e c t   of   t h e   i n v e n t i o n   t o  

p r o v i d e   an  i m p r o v e d   a n c h o r a g e   w h i c h   w i l l   a f f o r d  

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

a l s o   p r o v i d e   f o r   f u l l   l a t e r a l   a d j u s t m e n t .  



A  g e n e r a l   o b j e c t i v e   of  t h e   i n v e n t i o n  

m o r e o v e r   i s   to   p r o v i d e   an  i m p r o v e d   a d j u s t a b l e  

r a i l   a n c h o r a g e   a s s e m b l y   w h i c h   w i l l   be  c a p a b l e  

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

w i l l   a v o i d   t h e   r i s k   of   d a m a g e   or   f r a c t u r e   t o  

any  of  t h e   c o m p o n e n t   p a r t s .  

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

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

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

a d j u s t a b l e   a b u t m e n t   member   d e s i g n e d   t o   e n g a g e   a n d  

l o c a t e   t h e   b o t t o m   f l a n g e   of  t h e   r a i l ,   an  a d j u s t i n g  

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

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

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

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

h o l d   t h e   cam  in   any   d e s i r e d   p o s i t i o n   of  a d j u s t m e n t ,  

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

c l e a r a n c e   or  o v e r l o a d   gap   in   t h e   f o r c e - t r a n s m i t t i n g  

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

to   r e d u c e   r i s k   of   f r a c t u r e   on  o v e r l o a d .  

In  one  f o r m   of   t h e   i n v e n t i o n   t h e r e   a r e  

in  e f f e c t   two  f o r c e - t r a n s m i t t i n g   p a t h s   b e t w e e n  

t h e   t r a c k   r a i l   and  t h e   s o l e   p l a t e ,   one  h e a v y   d u t y  

and  one  l i g h t   d u t y ,   and   t h e   l i g h t   d u t y   p a t h  

i n c l u d e s   an  o v e r l o a d   g a p .  

In  a  p a r t i c u l a r   p r e f e r r e d   c o n s t r u c t i o n  



t h e   cam  i s   p i v o t a l l y   m o u n t e d   on  a  b o l t ,   l o o s e l y  

c o n n e c t e d   t o   t h e   s o l e   p l a t e ,   and   l a t e r a l   f o r c e s  

t r a n s m i t t e d   f r o m   t h e   r a i l   to   t h e   cam  a r e   a b s o r b e d  

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

r i g i d l y   f i x e d   to   t h e   s o l e   p l a t e .  

In  a n o t h e r   f o r m   of   t h e   i n v e n t i o n   t h e  

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

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

r e s t r a i n t ,   and  i t   i s   f o u n d   t h a t   by  d o i n g   so  t h e  

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

h e a v y   l a t e r a l   f o r c e s .   Thus   in   a n o t h e r   p r e f e r r e d  

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

e n g a g e   t h e   l a t e r a l   e d g e   o f   t h e   b o t t o m   f l a n g e   o f  

t h e   r a i l ,   and  t h u s   l o c a t e   t h e   r a i l   h o r i z o n t a l l y ,  

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

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

d i s p l a c e m e n t   of  t h e   r a i l .  

From  a n o t h e r   a s p e c t   t h e   i n v e n t i o n   c o n s i s t s  

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

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

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

f o o t   d e s i g n e d   to   be  r i g i d l y   s e c u r e d   to   a  s o l e   p l a t e  

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

r i g i d   u p w a r d   p r o j e c t i n g   s p i g o t ,   o r   u p w a r d   o p e n i n g  

s o c k e t ,   an  a d j u s t i n g   cam  h a v i n g   one   g e n e r a l l y  c i r c u l a r  



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

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

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

w i t h   t h e   p e r i p h e r y   of   t h e   s p i g o t   or   s o c k e t   on  t h e  

f o o t ,   s u c h   t h a t   r o t a t i o n   of   t h e   cam  c a u s e s   t h e  

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

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

in  any  d e s i r e d   p o s i t i o n   of   a d j u s t m e n t .  

A c c o r d i n g   t o   a  p r e f e r r e d   f e a t u r e   o f - t h e  

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

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

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

a n   a p e r t u r e   in   t h e   cam  and   h a v i n g   a  s c r e w  t h r e a d e d  

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

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

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

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

P r e f e r a b l y   t h e   f o o t   i s   w e l d e d   to  t h e   s o l e   p l a t e   o r  

o t h e r   b a s e   s u p p o r t .   S u r p r i s i n g l y   i t   h a s   b e e n  

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

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

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

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

t o   e n g a g e   t h e   l a t e r a l   f l a n k   of  t h e   b o t t o m   f l a n g e  

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



a b o v e   and  c l e a r   of   t h e   f l a n g e   of  t h e   t r a c k   r a i l .  

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

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

t h u s   i s   in  no  d a n g e r   o f   s h e a r i n g   o f f   u n d e r   e x t r e m e  

l o a d s .   Thus   c o n v e n i e n t l y   t h e   f o o t   i n c l u d e s   a  b a s e  

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

s o l e   p l a t e   or   o t h e r   b a s e   s u p p o r t ,   and  a  s l o t   t h r o u g h  

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

a  b o l t   to   be  i n t r o d u c e d   w i t h   i t s   head   b e l o w   t h e   f l a n g e ,  

a f t e r   t h e   f o o t   h a s   b e e n   w e l d e d   to   t h e   s o l e   p l a t e .  

From  a n o t h e r   a s p e c t   t h e   i n v e n t i o n   c o n s i s t s   i n  

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

a n  a d j u s t a b l e   a b u t m e n t   m e m b e r   h a v i n g   a  f l a t   u n d e r -  

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

r e s t s ,   a  v e r t i c a l   a b u t m e n t   s u r f a c e   to   e n g a g e   t h e  

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

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

s p i g o t   or   r e c e s s   on  an  a d j u s t a b l e   r o t a r y   cam,   t h e  

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

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

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

t h e   cam  in  any  p o s i t i o n   o f   a d j u s t m e n t ,   t h e   a n c h o r a g e  

b e i n g   a r r a n g e d   n o t   to   b e a r   down  on  t h e   u p p e r   s u r f a c e  

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

P r e f e r a b l y   t h e   a d j u s t a b l e   a b u t m e n t   h a s   a  p a r t  



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

t h e   t r a c k   r a i l .  

The  i n v e n t i o n   may  be  p e r f o r m e d   in   v a r i o u s  

ways   and  t h r e e   s p e c i f i c   e m b o d i m e n t s   w i t h   some  p o s s i b l e  

m o d i f i c a t i o n s   w i l l   now  be  d e s c r i b e d   by  way  of   e x a m p l e  

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  p l a n   v i e w   of  t h e   f o o t   of   a n  

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

t h e   s i d e   on  t h e   l i n e   I I  -   I I . ,  

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

a b u t m e n t   m e m b e r ,  

F i g u r e   4  i s   a  s i d e   v i e w   of  t h i s   m e m b e r  

of   F i g u r e   3 ,  

F i g u r e   5  i s   a  p l a n   v i e w   of   t h e   r o t a r y   c a m ,  

F i g u r e   6  i s   a  s i d e   v i e w   of  t h e   r o t a r y   cam  o f  

F i g u r e   5 ,  

F i g u r e   7  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n  

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

F i g u r e   8  i s   a  p l a n   v i e w   of  a  f o o t p l a t e   f o r  

a  m o d i f i e d   fo rm  of   a n c h o r a g e   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   9  i s   a  s e c t i o n a l   s i d e   v i e w   t h e r e o f ,  

F i g u r e   10  i s   a  p l a n   v i e w   of  a  m o d i f i e d   f o r m  

of  cam  f o r   u s e   t h e r e w i t h ,  

F i g u r e   11  i s   a  s e c t i o n a l   s i d e   v i e w   o f   t h e   c a m  



of  F i g u r e   1 0 .  

F i g u r e   12  i s   a  s i d e   e l e v a t i o n   of   t h e   c o m p l e t e  

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

F i g u r e   13  i s   a  p l a n   v i e w   of   t h e   a d j u s t a b l e  

a b u t m e n t   m e m b e r ,  

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

a n d  

F i g u r e   15  i s   a  s i d e   v i e w   of   t h e   c a m .  

R e f e r r i n g   f i r s t   t o   t h e   c o n s t r u c t i o n  

i l l u s t r a t e d   in   F i g u r e s   1  to   7,  t h e   a n c h o r a g e   i n  

t h i s   e x a m p l e   c o m p r i s e s   a  f o o t p l a t e   10,   a  m o v a b l e  

a b u t m e n t   m e m b e r   11,   a  cam  r i n g   12,  a  b o l t   13  a n d  

a  c l a m p i n g   n u t   14 .   The  f o o t p l a t e   10  i s   a  g e n e r a l l y  

f l a t   s t e e l   p l a t e   o f   any  d e s i r e d   s h a p e   w i t h   a n  

u p s t a n d i n g   c i r c u l a r   i n t e g r a l   s p i g o t   20.   The  u n d e r s i d e  

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

21,   w h i c h   p r o v i d e s   two  o v e r h a n g i n g   l i p s   22,   t h e   s l o t  

e x t e n d i n g   up  t o   t h e   c e n t r e   of   t h e   s p i g o t .   The  f o o t -  

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

w h i c h   t h e   t r a c k   r a i l   26  i s   c a r r i e d   and  i s   w e l d e d   t o  

t h e   s o l e   p l a t e ,   f o r   e x a m p l e   a l o n g   i t s   e d g e s   2 7 , 2 8 ,   a s  

i l l u s t r a t e d .   In   u s e   a  c l a m p i n g   b o l t   1 3  i s   i n t r o d u c e d  



w i t h   i t s   h e a d   30  l y i n g   in   t h e   s l o t   21  b e l o w   t h e  

o v e r h a n g i n g   l i p s   22  and  t h e   m a i n   s t e m   of   t h e   b o l t  

p r o j e c t i n g   u p w a r d s   t h r o u g h   t h e   s p i g o t   20  a l o n g  

t h e   c e n t r e l i n e  2 3 .  

The  m o v a b l e   a n c h o r a g e   member   11  h a s   a  

c i r c u l a r   o p e n i n g   or  s o c k e t   33  and  a  f o r w a r d  

p r o j e c t i n g   s h o u l d e r   34  w i t h   two  d o w n w a r d l y   p r o j e c t i n g  

l u g s   35.   The  l u g s   a r e   d e s i g n e d   to   e n g a g e   t h e   e d g e ,  

s ee   F i g u r e   7,  of   t h e   b o t t o m   f l a n g e   of   t h e   t r a c k   r a i l  

and  t h e   s h o u l d e r   34  i s   d e l i b e r a t e l y   p o s i t i o n e d   c l e a r  

and  a b o v e   t h i s   b o t t o m   f l a n g e   so  t h a t   no  c o n t a c t   w i l l  

o c c u r .   T h i s   has   t h e   i m p o r t a n t   r e s u l t   t h a t   t h e  

a b u t m e n t   member   and  o t h e r  p a r t s   of  t h e   a n c h o r a g e  

w i l l   n o t   be  r o c k e d   o u t   o f   t h e   p r o p e r   p o s i t i o n .  

C o - o p e r a t i n g   w i t h   and  b e t w e e n   t h e  

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

cam  12,   i l l u s t r a t e d   in   F i g u r e s   5  and  6.  T h i s  

has   a  f l a t   t o p   p l a t e   44  and   a  d o w n w a r d   p r o j e c t i n g  

c i r c u l a r   b o s s   45  w i t h   an  e c c e n t r i c   c i r c u l a r   r e c e s s  

46  d e s i g n e d   to   f i t   o v e r   t h e   s p i g o t   20  on  t h e  

f o o t p l a t e .   The  e x t e r n a l   s u r f a c e   of   t h e   b o s s   4 5  

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

c i r c u l a r   o p e n i n g   33  in   t h e   a b u t m e n t .   The  t o p  

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

45,  as   shown  a t   47,  and  t h i s   p a r t   of   t h e   cam  i s  



o c t a g o n a l   as   s e e n   in   p l a n   and  can   t h e r e f o r e   b e  

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

t h e   cam  a l s o   h a s   an  o p e n i n g   48,   w h i c h   i s   c e n t r a l   w i t h  

t h e   r e c e s s   4 6  t o   a l l o w   t h e   c l a m p i n g   b o l t   t o   p a s s  

t h r o u g h .  

When  a s s e m b l e d ,   as  shown  in   F i g u r e   7,  t h e  

c l a m p i n g   n u t   14  i s   p o s i t i o n e d   on  t h e   t o p   of   t h e   b o l t  

a b o v e   t h e   cam  and   a f t e r   t h e   cam  h a s   b e e n   t u r n e d   t o  

move  t h e   a b u t m e n t ,   as  r e q u i r e d   to   l o c a t e   t h e   t r a c k  

r a i l ,   t h e   n u t   14  i s   t i g h t e n e d   down  t o   h o l d   t h e   c a m  

f i x e d .   In  t h i s   p o s i t i o n   i t   w i l l   be  s e e n   t h a t   h e a v y  

l a t e r a l   l o a d s   a p p l i e d   by  t h e   t r a c k   r a i l   to   t h e  

a b u t m e n t   11  w i l l   be  t r a n s f e r r e d   v i a   t h e   c i r c u l a r  

s u r f a c e   of   t h e   s o c k e t   46  d i r e c t l y   to   t h e   s p i g o t   2 0  

and  h e n c e   t o   t h e   f o o t p l a t e   and  t h e   s o l e   p l a t e ,  

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

13.  F u l l   n o n - s t e p p i n g   c o n t i n u o u s   a d j u s t m e n t   i s  

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

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

r a n g e   o f   a d j u s t m e n t   t h e   a b u t m e n t   m e m b e r   may  h a v e  

a b u t m e n t   l u g s   a t   d i f f e r e n t   r a d i a l   p o s i t i o n s   on  2 , 3  o r  

4  s i d e s   so  t h a t   by  t u r n i n g   t h e   a b u t m e n t   m e m b e r   i n t o  

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

i s   o b t a i n e d .  

In   t h e   a l t e r n a t i v e   d e s i g n   i l l u s t r a t e d   i n  



F i g u r e s   8  to   11,   t h e   f o o t p l a t e   50  i s   p r o v i d e d   w i t h  

a  s o c k e t   51  in  p l a c e   of   t h e   u p s t a n d i n g   s p i g o t   2 0 ,  

and  t h e   r o t a r y   cam  has   a  d o w n w a r d l y   p r o j e c t i n g   b o s s  

52  to   f i t   in   t h e   r e c e s s   51.  In  o t h e r   r e s p e c t s   t h i s  

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   i f   t h e   t r a c k  

r a i l   a p p l i e s  a   h e a v y   l a t e r a l   f o r c e   t o   t h e  f o o t p l a t e  

50,  t h e   r e a c t i o n   i s   t r a n s m i t t e d   v i a   t h e   s o c k e t   51 

e n g a g i n g   w i t h   t h e   b o s s   52  on  t h e   cam,   and  as  in  t h e  

f i r s t   e x a m p l e   t h e r e   i s   no  r e a c t i o n   t r a n s m i t t e d   by  t h e  

b o l t   1 3 .  

In  t h e   t h i r d   e x a m p l e   i l l u s t r a t e d   in   F i g u r e s  

12  to   15  t h e   a n c h o r a g e   a s s e m b l y   c o m p r i s e s   an  a b u t m e n t  

member   in   t h e   fo rm  of   a  h e a v y   m e t a l   c a s t i n g   60  w h i c h  

has   f o u r   s p a c e d   l e g s   or  f e e t   61  a t   i t s   f o u r   b o t t o m  

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

a  c i r c u l a r   o p e n i n g   62  in   t h e   t o p   f l a n g e   of   t h e   m e m b e r .  

The  two  f r o n t   f e e t   61  h a v e   v e r t i c a l   f r o n t   w a l l   s u r f a c e s  

63  w h i c h   a r e   d e s i g n e d   to   e n g a g e   a g a i n s t   t h e   e d g e   of   t h e  

b o t t o m   f l a n g e   64  of  t h e   t r a c k   r a i l   65.   The  f e e t   61  r e s t  

on  t h e   m e t a l   s o l e   p l a t e   66  w h i c h   a l s o   s u p p o r t s   t h e  

t r a c k   r a i l   and  a  b o l t   67  i s   s e c u r e d ,   f o r   e x a m p l e   b y  

w e l d i n g   6 8 , t o   t h i s   same  s o l e   p l a t e   p r o j e c t i n g   u p w a r d s  

t h r o u g h   t h e   c i r c u l a r   o p e n i n g   62.   A  r o t a r y   cam  70  h a s  

a  c i r c u l a r   b o s s   or   s p i g o t   71  d e s i g n e d   to   f i t   l o o s e l y   i n  



t h e   c i r c u l a r   o p e n i n g   62  and  a  s m a l l e r   c i r c u l a r   b o r e  

72  t o   f i t   o v e r   t h e   b o l t   67 .   An  o c t a g o n a l   f l a n g e   73  

a l l o w s   t h e   cam  t o   be  t u r n e d   by  a  s p a n n e r   a n d ,   s i n c e  

t h e   o p e n i n g   72  i s   l o c a t e d   by  t h e   b o l t   67,  t h i s  

r o t a t i o n   o f   t h e   cam  c a u s e s   t h e   a b u t m e n t   m e m b e r   6 0  

to   move   b o d i l y   t o w a r d s   and   away  f rom  t h e   t r a c k   r a i l .  

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

When  a d j u s t e d   t h e   cam  70  i s   f i x e d   by  a  c l a m p i n g   n u t  

75  on  t h e   t o p   end  of   t h e   b o l t   67.  The  a b u t m e n t  

m e m b e r   60  h a s   a  f l a n g e   69  w h i c h   o v e r h a n g s   t h e   b o t t o m  

f l a n g e   64  o f   t h e   t r a c k   r a i l ,   b u t   i s   s p a c e d   c l e a r   a b o v e  

i t .   T h i s   e l i m i n a t e s   any   h o l d i n g   down  f o r c e s   a n d  

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

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

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

down  on  t h e   b o t t o m   f l a n g e   of   t h e   t r a c k   r a i l .   I t   w i l l  

be  n o t e d   t h a t   t h e   f o u r   l e g s   61  of   t h e   a b u t m e n t   m e m b e r  

h o l d   i t   u p r i g h t   and  p r e v e n t   any   r o c k i n g   or   t w i s t i n g  

w h i c h   m i g h t   h a v e   a  h a r m f u l   e f f e c t   on  t h e   p e r f o r m a n c e  

o f   t h e   a n c h o r a g e .   The  b o l t   67  may  be  w e l d e d   to   t h e  

p l a t e   66 ,   as   i l l u s t r a t e d ,   o r   i t   may  p a s s   t h r o u g h   t h e  

p l a t e   t o   an  a n c h o r a g e   b e n e a t h .  



1.  An  a d j u s t a b l e   r a i l   a n c h o r a g e   a s s e m b l y  

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

member   (11)  d e s i g n e d   to   e n g a g e   and  l o c a t e   t h e   b o t t o m  

f l a n g e   of   t h e   r a i l ,   an  a d j u s t i n g   cam  (12)  h a v i n g   a  

. c i r c u l a r   b e a r i n g   s u r f a c e   (45)  to   e n g a g e   w i t h   a  

c o m p l e m e n t a r y   c i r c u l a r   b e a r i n g   s u r f a c e   (33)  on  t h e  

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

( 4 6 , 2 0 ) w i t h   t h e   s o l e   p l a t e ,   and  a  c l a m p   (14)  to   h o l d  

t h e   cam  in   any   d e s i r e d   p o s i t i o n   of   a d j u s t m e n t ,  

c h a r a c t e r i s e d   in   t h a t   t h e   a n c h o r a g e   i s   a r r a n g e d   t o  

p r o v i d e   a  c l e a r a n c e   or  o v e r l o a d   gap   in   t h e   f o r c e -  

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

p l a t e ,   to   r e d u c e   r i s k   of  f r a c t u r e   on  o v e r l o a d .  

2.  An  a n c h o r a g e   a s s e m b l y   a c c o r d i n g   t o  

C l a i m   1,  c h a r a c t e r i s e d   in   t h a t   t h e   c a m ( 1 2 ) i s   p i v o t a l l y  

m o u n t e d   on  a  b o l t   ( 1 3 ) ,   l o o s e l y   c o n n e c t e d   t o   t h e  

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

r a i l   to   t h e   cam  a r e   a b s o r b e d   by  a n o t h e r   h e a v y   d u t y  

c i r c u l a r   b e a r i n g   member   (20)  r i g i d l y   f i x e d   to   t h e  

s o l e   p l a t e .  

3.  An  a n c h o r a g e   a s s e m b l y   a c c o r d i n g   t o  

C l a i m   1,  c h a r a c t e r i s e d   in   t h a t   t h e   a b u t m e n t   m e m b e r  

i s   a r r a n g e d   t o   e n g a g e   t h e   l a t e r a l   e d g e   (63)  of  t h e  



b o t t o m   f l a n g e   (64)  of   t h e   r a i l ,   and  t h u s   l o c a t e   t h e  

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

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

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

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

a  m o v a b l e   r a i l   a b u t m e n t   m e m b e r   (11)  d e s i g n e d   t o   e n g a g e  

and   l o c a t e   t h e   l a t e r a l   f l a n k   or  e d g e   o f   t h e   r a i l ,  

c h a r a c t e r i s e d   by  a  f o o t   (10)  d e s i g n e d   t o   be  r i g i d l y  

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

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

(20)   o r   u p w a r d   o p e n i n g   s o c k e t   ( 5 1 ) ,   an  a d j u s t i n g   c a m  

(12)  h a v i n g   one  g e n e r a l l y   c i r c u l a r   b e a r i n g   s u r f a c e  

(45)   t o   e n g a g e   w i t h   a  c o m p l e m e n t a r y   c i r c u l a r   b e a r i n g  

s u r f a c e   (33)  on  t h e   a b u t m e n t ,   and   a  s e c o n d   e c c e n t r i c  

c i r c u l a r   b e a r i n g   s u r f a c e   ( 4 6 , 5 2 )   t o   e n g a g e   w i t h   t h e  

p e r i p h e r y   of  t h e   s p i g o t   (20)  or   s o c k e t   (51)  on  t h e  

f o o t ,   s u c h   t h a t   r o t a t i o n   o f   t h e   cam  (12)  c a u s e s   t h e  

a b u t m e n t   (11)  to   move  l a t e r a l l y   w i t h   r e s p e c t   t o   t h e  

f o o t   ( 1 0 ) , a n d   i n c l u d i n g   a l s o   a  c l a m p   ( 1 3 , 1 4 ) ,   t o  

h o l d   t h e   cam  in   any   d e s i r e d   p o s i t i o n   of   a d j u s t m e n t .  

5.  An  a d j u s t a b l e   a n c h o r a g e   a c c o r d i n g   t o  

C l a i m   4,   c h a r a c t e r i s e d   i n   t h a t   t h e   c l a m p   c o m p r i s e s  

a  b o l t   (13)  s e c u r e d   t o   o r   l o c a t e d   by  t h e   f o o t   ( 1 0 )  

and   p a s s i n g   t h r o u g h   an  a p e r t u r e   in   t h e   s p i g o t   ( 2 0 )  

o r   s o c k e t   (51)  and   a l s o   p a s s i n g   t h r o u g h   an  a p e r t u r e  



in   t h e   cam  (12)  and   h a v i n g   a  s c r e w   t h r e a d e d   o r  

o t h e r   c l a m p   (14)  a t   i t s   f r e e   e n d .  

6.  An  a n c h o r a g e   a c c o r d i n g   to   C l a i m   4 

or   C l a i m   5,  c h a r a c t e r i s e d   in   t h a t   t h e   f o o t   (10)  h a s  

an  u p s t a n d i n g   c i r c u l a r   s p i g o t   (20)  and  t h e   cam  ( 1 2 )  

h a s   a  c o r r e s p o n d i n g   c i r c u l a r   s o c k e t   (46)  on  i t s  

u n d e r s i d e .  

7.  An  a n c h o r a g e   a c c o r d i n g   to   any   o f  

t h e   p r e c e d i n g   C l a i m s   4  t o   6,  c h a r a c t e r i s e d   in   t h a t  

t h e   f o o t   (10)  i s   w e l d e d   t o   t h e   s o l e   p l a t e   or   o t h e r  

b a s e   s u p p o r t .  

8 .  A n   a n c h o r a g e   a c c o r d i n g   t o   any  o f  

t h e   p r e c e d i n g   C l a i m s   4  t o   7,  c h a r a c t e r i s e d   in   t h a t  

t h e   a b u t m e n t   (60)  h a s   u p r i g h t   a b u t m e n t   s u r f a c e s   ( 6 3 )  

t o   e n g a g e   t h e   l a t e r a l   f l a n k   of  t h e   b o t t o m   f l a n g e   ( 6 4 )  

of   t h e   r a i l   ( 6 5 ) , a n d   an  o v e r - h a n g i n g   s h o u l d e r   ( 6 9 )  

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

r a i l .  

9.  An  a n c h o r a g e   a c c o r d i n g   to   any   o f  

C l a i m s   5  to   8,  c h a r a c t e r i s e d   in   t h a t   t h e   c l a m p i n g   b o l t  

(13)  i s   l o o s e l y   m o u n t e d   on  t h e   f o o t   ( 1 0 ) .  

10.  An  a n c h o r a g e   a c c o r d i n g   t o   C l a i m   9 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   f o o t   (10)  i n c l u d e s   a  b a s e  

f l a n g e   (22)  w h i c h   i s   s p a c e d   c l e a r   a b o v e   t h e   s u r f a c e  

of   t h e   s o l e   p l a t e   or   o t h e r   b a s e   s u p p o r t ,   and  a  s l o t  

(21)  t h r o u g h   t h i s   b a s e   f l a n g e   f r o m   i t s   e d g e   to   t h e  



s p i g o t   (20)  a l l o w s   a  b o l t   (13)  t o   be  i n t r o d u c e d  

w i t h   i t s   h e a d   (30)   b e l o w   t h e   f l a n g e   ( 2 2 ) ,   a f t e r  

t h e   f o o t   h a s   b e e n   w e l d e d   t o   t h e   s o l e   p l a t e .  
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