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54)  Electrically  insulating  connection  between  the  ends  of  two  rails. 

Electrically  insulating  connection  between  the  ends 
of  two  rails  by  means  of  two  steel  fish  plates  (3,  4)  clamp- 
ed  against  the  rail  ends  on  either  side  by  clamping 
means,  a  cold-hardening  plastics  paste  being  provided 
between  the  fishplates  and  the  rail  and  each  fishplate  on 
the  side  remote  from  the  rails  being  provided  with  an 
electrically  insulating  shell  (9,  12),  consisting  of  one  or 
more  parts  and  which  engages  around  the  top  and  bot- 
tom  of  the  fishplate,  the  thickness  of  the  shell  edge  por- 
tion  engaging  around  the  fishplate  corresponding  in  the 
clamped  condition  with  the  thickness  of  the  layer  of  plas- 
tic  paste. 



This  i n v e n t i o n   r e l a t e s   to  an  e l e c t r i c a l l y   i n s u l a t i n g  
c o n n e c t i o n   be tween   the  ends  of  two  r a i l s   by  means  of  two  s t e e l  

f i s h p l a t e s   c lamped  a g a i n s t   the  r a i l   ends  on  e i t h e r   s ide   by 
c lamping   means,   a  c o l d - h a r d e n i n g   p l a s t i c s   p a s t e   being  p r o v i d e d  
between  the  f i s h p l a t e s   and  the  r a i l s .  

In  the  known  c o n s t r u c t i o n   used  p r e v i o u s l y ,   t h e  

edges  of  the  f i s h p l a t e s   are  p r o v i d e d   with  s l o t s   i n t o   w h i c h  

are  p l a c e d   rods  to  e n a b l e   the  c o n n e c t i o n .  t o   be  t e n s i o n e d   b e f o r e  
t h e  p a s t e   s e t s ,   as  a  r e s u l t   of  the  f i s h p l a t e s   r e s t i n g   a g a i n s t  
t h e , r a i l s   via  the  rods .   In  such  cases   the  rods  a l so   sea l   o f f  
the  space  in  which  the  p a s t e   is  d i s p o s e d .   The  d i s a d v a n t a g e  
of  t h e s e   s l o t s ,   however ,   is  t h a t   the  f i s h p l a t e   c r o s s - s e c t i o n  

is  weakened  and  f a t i g u e   f r a c t u r e   or  pe rmanen t   d e f o r m a t i o n  

may  occur   in  the  f i s h p l a t e   at  the  p l a c e   where  the  r a i l s   a r e  
c o n n e c t e d .   Ano the r   d i s a d v a n t a g e   is  t h a t   the  s l o t s   have  to  be 

formed  by  m e c h a n i c a l   a f t e r - t r e a t m e n t ,   with  i n c r e a s e d   r i s k   o f  



b r e a k a g e   of  the  f i s h p l a t e s .   These  d i s a d v a n t a g e s   are  a l l   t h e  

g r e a t e r   in  the  case  of  c o n n e c t i o n s   in  a  modern  c o n t i n u o u s  
r a i l   of  u n l i m i t e d   l e n g t h .   T e m p e r a t u r e   d i f f e r e n c e s   then  g i v e  
r i s e   to  c o n s i d e r a b l e   c o m p r e s s i o n   and  t e n s i l e   s t r e s s e s   in  t h e  

r a i l s ,   and  t h e s e   have  to  be  t r a n s m i t t e d   via  the  f i s h p l a t e s .  
Rai l   j o i n t s   are  a l so   i n c r e a s i n g l y   more  h e a v i l y   loaded  by  t h e  

i n c r e a s i n g   axle   l o a d i n g   of  r a i l   v e h i c l e s .   If  h e a v i e r   r a i l  

p r o f i l e s   are  used  in  o r d e r   to  take  g r e a t e r   ax le   l o a d s ,   t h e  

l o n g i t u d i n a l   f o r c e s   o c c u r r i n g   as  a  r e s u l t   in  the  c o n t i n u o u s  
r a i l   are  aga in   i n c r e a s e d   c o n s i d e r a b l y   b e c a u s e   they  a r e  

p r o p o r t i o n a l   to  the  a rea   of  the  c r o s s - s e c t i o n   of  the  r a i l  

p r o f i l e .  
The  o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   an  

i n s u l a t i n c   c o n n e c t i o n   w i t h o u t   any  weakening   of  the  f i s h p l a t e s  
whi le   the  c o n n e c t i o n   can  be  t e n s i o n e d   b e f o r e   the  p a s t e  
h a r d e n s ,   so  t h a t   the  r a i l   can  be  u s e d .  

A c c o r d i n g   to  the  i n v e n t i o n ,   or.  the  s ide   r e r c t e  
from  the  r a i l s   each  f i s h p l a t e   is  p r o v i d e d   with  an  e l e c t r i c a l l y  
i n s u l a t i n g   s h e l l ,   which  c o n s i s t s   of  one  or  more  p a r t s   and 
which  engaces   around  the  top  and  bot tom  of  the  f i s h p l a t e ,  
the  t h i c k n e s s   of  the  s h e l l   edge  p o r t i o n   e n g a g i n g   around  t h e  

f i s h p l a t e   c o i n c i d i n g ,   in  the  clamped  c o n d i t i o n ,   wi th   t h e  
t h i c k n e s s   of  the  l a y e r   of  p l a s t i c s   p a s t e ,   In  t h i s   case  t h e  
s h e l l   p o r t i o n s   e n g a g i n g   around  the  f i s h p l a t e   edges  form  t h e  

s u p p o r t   s u r f a c e   for  the  f i s h p l a t e s .   The  s h e l l s   can  be  f i t t e d  

very   e a s i l y   if   the  f i s h p l a t e s   are  so  shaped  t h a t   the  e d g e s  
of  the  s h e l l s   engage  around  the  f i s h p l a t e   edges ,   or  in  o r  
a round  a  p r o f i l e d   p o r t i o n   of  the  f i s h p l a t e   wi th   a  s n a p  
a c t i o n .   If  the  i n s u l a t i n g   s h e l l   has  h o r i z o n t a l   p o r t i o n s ,  
i t   may  be  d e s i r a b l e   to  f ix   t h e s e   p a r t s   to  the  f i s h p l a t e ,   e . g .  
by  g l u i n g   or  m e l t i n g .  

A c c o r d i n g   to  the  i n v e n t i o n ,   the  s h e l l   edge  p o r t i o n s  
e n g a a i n c   around  the  f i s h p l a t e   may  have  on  the  o u t s i d e   a 

p r o f i l i n c   which  is  d e f o r m a b l e   under   c l amping   p r e s s u r e .   T h i s  

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

p r o f i l i n g .   I t   a l so   improves   s e a l i n g   so  t h a t   no  p a s t e   c a n  

e scape   at  t h e s e   edge  p o r t i o n s .   In  some  case  i t   may  be  a d v a n -  

t a g e o u s   to  use  a  w e d g e - s h a p e d   t o o t h   p r c f i l i n c ,   the  h e i n h t   o f  



the  t e e t h   g r a d u a l l y   d e c r e a s i n g   t owards   the  e d g e .  

A c c o r d i n g   to  the  i n v e n t i o n ,   s h e l l s   may  be  p r o v i d e d  
with  r i g i d   a n n u l a r   w a s h e r s   of  i n s u l a t i n g   m a t e r i a l   to  t a k e  

the  c l amping   f o r c e s   at  the  p l a c e s   where  the  c l amping   means  

pass   t h r o u g h   the  s h e l l s .   This  g ives   comp le t e   i n s u l a t i o n   w i t h o u t  

the  d i s a d v a n t a g e   of  e x c e s s i v e   l o c a l   l o a d i n g   of  the  s h e l l s .  

The  s h e l l s   with  the  a n n u l a r   washe r s   e n s u r e   t h a t   t h e r e   is  no 
e l e c t r i c a l   c reep   pa th   on  the  o u t s i d e   of  the  f i s h p l a t e s .  

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

may  c o n s i s t   of  the  same  b a s i c   m a t e r i a l   as  the  p a s t e   and  

engage  with  ample  c l e a r a n c e   around  the  c l amping   means.  C o n s e -  

q u e n t l y ,   the  r i n g s   form  a  u n i t   wi th   the  h a r d e n e d   p a s t e ,   and  

s i n c e   t h e r e   is  ample  c l e a r a n c e   the  c lamping   means  can  a l w a y s  
be  f i t t e d   t h r o u g h   the  f i s h p l a t e s   and  the  c o r r e s p o n d i n g   h o l e s  
in  the  r a i l s   even  in  the  even t   of  v a r y i n g   t e m p e r a t u r e s   d u r i n g  
a s s e m b l y .  

A c c o r d i n g   to  the  i n v e n t i o n ,   the  c l amping   means  

may  compr i se   s c r e w t h r e a d e d   members  and  n u t s ,   the  s c r e w t h r e a d e d  
members  ray  be  p r o v i d e d   wi th   an  i n s u l a t i n g   c o v e r i n g   of  t h e  

same  b a s i c   m a t e r i a l   as  the  p a s t e   and  the  a n n u l a r   w a s h e r s .  

C o n s e q u e n t l y ,   the  f i s h p l a t e s   are  s u b j e c t e d   to  the  same  l o a d i n g  

on  both  s i d e s   of  the  r a i l ,   wiht   a c c u r a t e   c o n t r o l   of  t h e  

l o a d i n g .   As  a  r e s u l t   of  the  d e s c r i b e d   c o n s t r u c t i o n   of  t h e  

i n s u l a t i n g   c o v e r i n g ,   the  c o v e r i n g   w i l l   a l so   form  a  u n i t   w i t h  

the  ha rdened   p a s t e   and  w i th   the  a n n u l a r   w a s h e r s .   The  c o v e r i n g  

can  be  p r e s s e d   t i g h t   a round  the  c l amping   m e a n s .  
In  a  p r e f e r r e d   embodiment   of  the  i n v e n t i o n ,   t h e  

c l amping   means  may  have  a  s m a l l e r   d i a m e t e r   at  the  i n s u l a t i n g  

c o v e r i n g .   The  d i a m e t e r   of  the  ho l e s   in  the  r a i l s   can  then  b e  

as  smal l   as  p o s s i b l e .  
To  take   the  very  c o n s i d e r a b l e   f o r c e s   d e s c r i b e d  

h e r e i n   b e f o r e   as  a  r e s u l t   of  the  l o n g i t u d i n a l   f o r c e s   in  t h e  
r a i l   and  the  l o a d i n g   due  to  the  v e h i c l e s   r u n n i n g   over  t h e  

r a i l s ,   i t   would  be  n e c e s s a r y  -   in  the  absence   of  s p e c i a l  

s t e p s  -   to  use  very  long  f i s h p l a t e s   in  o r d e r   to  o b t a i n   a  l a r g e  
a d h e s i o n   s u r f a c e   and  c o n s i d e r a b l e   s h e a r i n g   r e s i s t a n c e .   A  l a r g e  
number  of  c l amping   means  would  have  to  be  used  and  more  h o l e s  

than  a b s o l u t e l y   n e c e s s a r y   would  have  to  be  d r i l l e d   in  t h e  



a l l s .  T h e   p r o v i s i o n   ol  HU-Le-S -Lil  in  i a c t   r e s t m c t e d   to  a 
inimum  for   s t r e n g t h   p u r p o s e s .   Ano the r   d i s a d v a n t a g e   in  t h a t  

:ase  would  be  t h a t   very   l a r g e   i n s u l a t i n g   s h e l l s   would  h a v e  

:o  be  used  to  e n a b l e   the  f i s h p l a t e s   to  be  p r o p e r l y   s e a l e d .  
o  m a i n t a i n   u s a b l e   s i z e s   for  the  i n s u l a t i n g   s h e l l s ,   a c c o r -  

t o  ing to the  i n v e n t i o n ,   the  s t e e l   f i s h p l a t e s   may  have  s l i g h t  
o n g i t u d i n a l   c o r r u g a t i o n s   on  the  s ide   a d j a c e n t   the  r a i l .  
The  use  of  s h a l l o w   c o r r u g a t i o n s   does  not  give  any  a p p r e c i a b l e  
veakeninn  of  the  f i s h p l a t e   and  yet   r e s i s t a n c e   to  l o a d i n g  

in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  r a i l s   is  much  b e t t e r .  
A c c o r d i r g   to  the  i n v e n t i o n ,   the  s u r f a c e s   of  t h e  

a i l   web  a d j a c e n t   the  f i s h p l a t e s   may  a l so   be  p r o v i d e d   w i t h  

s l i g h t   l o n g i t u d i n a l   c o r r u g a t i o n s .   These  c o r r u g a t i o n s   c a n  
r e a d i l y   be  a p p l i e d   b e c a u s e   the  s u r f a c e   to  which  the  p a s t e  
is  a p p l i e d   must  in  any  case  be  c l e a n e d   to  remove  r o l l i n g   s k i n  
and  o t h e r   i r r e g u l a r i t i e s .  

In  o n e  a d v a n t a g e o u s   embodiment ,   the  c o r r u a a t i o n s  
in  the  r a i l   web  and  in  the  f i s h p l a t e   may  have  the  same  l e n g t h  
and  a  t r o u c h   in  one  c o r r u g a t i o n   is  s i t u a t e d   o p p o s i t e   a 
c re s t   cf  the  o t h e r   c o r r u g a t i o n .   A  c o n s t a n t   p a s t e   l a y e r  
c h i c k n e s s   can  then  be  o b t a i n e d   wi th   maximum  s h e a r i n g   r e s i s t a n c e .  

The  i n v e n t i o n   w i l l   be  e x p l a i n e d   in  d e t a i l   in  t h e  

f o l l o w i n g   d e s c r i p t i o n   of  one  e x e m p l i f i e d   embodiment   w i t h  
r e f e r e n c e   to  the  d rawing   w h e r e i n :  

F i g u r e   1  is  a  s ide   e l e v a t i o n   of  a  r a i l   j o i n t ,  

F i g u r e   2  is  a  s e c t i o n   on  the  l i n e   11-11  in  F i g u r e  
1  to  an  e n l a r g e d   s c a l e ,  

F i g u r e   3  is  a  h o r i z o n t a l   s e c t i o n   of  the  j o i n t  
shown  in  F i g u r e   1  in  s e c t i o n   on  the  l i n e   I I I - I I I   in  F i g u r e   2 ,  

F i g u r e   s h o w s   the  d e t a i l   IV  from  F i g u r e   2  to  an  
e n l a r g e d   s c a l e ,  

F i g u r e   5  shows  a n o t h e r   embodiment   of  the  d e t a i l  

VI  from  F i g u r e   2 ,  

F i g u r e   6  shows  s t i l l   a n o t h e r   embodiment   of  t h e  

d e t a i l   IV  from  F i g u r e   2.  

Two  r a i l s   1  and  2  are  i n t e r c o n n e c t e d   by  f i s h p l a t e s  

3  and  4.  A  washer   5  i n   the  shape  of  a  r a i l   p r o f i l e   is  d i s p o s e d  
between  the  ends  of  the  r a i l s   1  and  2.  As  w i l l   be  seen  f rom 



f i g u r e   2,  the  r a i l   1  c o n s i s t s   of  a  r a i l   foo t   6,  a  web  7  a n d  

a  head  8.  A  s h e l l   9  of  i n s u l a t i n g   m a t e r i a l   engages   by  t h e  

edge  p o r t i o n s   10  and  11  a round  the  bot tom  and  top  of  t h e  

f i s h p l a t e   3.  A  s h e l l   12  of  c o r r e s p o n d i n g   c o n s t r u c t i o n   i s  

d i s p o s e d   on  the  f i s h p l a t e   4.  She l l   12  has  edge  p o r t i o n s  
13  and  14  which  engage  around  the  top  and  bot tom  edges  o f  

the  f i s h p l a t e   4.  The  edge  p o r t i o n s   10,  11  and  13,  14 

bear   a g a i n s t   the  r a i l   foo t   6  and  r a i l   head  8  with  a  d e f o r m a -  

ble   p r o f i l i n g .   A  s c r e w t h r e a d e d   member  18  e x t e n d s   in  f i g u r e   2 

t h r o u g h   ho l e s   15  and  16  in  the  f i s h p l a t e   3  and  4and  a  hole   17 

in  the  web  7.  A  c o v e r i n g   19  of  i n s u l a t i n g   m a t e r i a l   i s  

d i s p o s e d   around  the  s c r e w t h r e a d e d   member.  I t   f i t s   wi th   some 
c l e a r a n c e   in  the  ho l e s   15,  16  and  17.  At  the  s c r e w t h r e a d e d  
member  18  the  s h e l l s   9  and  12  have  an  open ing   c o n t a i n i n g  
an  a n n u l a r   washer   20  and  21  r e s p e c t i v e l y ,   which  is  r i g i d  
and  made  of  i n s u l a t i n g   m a t e r i a l .   Rings  22  and  23  bear   on 
the  r i n g s   20  and  21  to  s u p p o r t   the  nuts   24  and  25  on  t h e  

s c r e w t h r e a d e d   member  18  in  o r d e r   to  p r e s s   the  f i s h p l a t e s  
a g a i n s t   the  r a i l   3.  When  the   nu ts   24  and  25  are  t i g h t n e d ,  
the  p r o f i l e d   edge  p o r t i o n s   10,  11,  13  and  14  of  the  s h e l l s  

9  and  12  undergo   d e f o r m a t i o n ,   thus   p r o v i d i n g   a  s ea l   b e t w e e n  
the  s h e l l s   9  and  12  and  the  r a i l   foo t   6  and  head  8.  A  c o l d -  

h a r d e n i n g   p a s t e   26  is  p r o v i d e d   in  the  space  l e f t   f r e e   b e t w e e n  
the  f i s h p l a t e s   3  and  4  and  the  r a i l   3  and  in  the  space   a r o u n d  

the  c o v e r i n g   19  and  the  s c r e w t h r e a d e d   member  18  and  a f t e r  

h a r d e n i n g   t h i s   forms  a  u n i t   w i t h   the  r i n g s   22  and  23  and  t h e  

c o v e r i n g   19,  s i nce   t h e s e   p a r t s   are  made  from  the  same  b a s i c  
m a t e r i a l .   The  p a s t e   26  a d h e r e s   to  the  s t e e l   f i s h p l a t e s   3  and  4,  
and  to  the  r a i l   3.  As  w i l l   be  seen  from  f i g u r e   3,  on  the  s i d e  

a d j a c e n t   the  r a i l   web  7,  the  f i s h p l a t e s   3  and  4  have  a  
c o r r u g a t i o n   27  which  e x t e n d s   in  the  l o n g i t u d i n a l   d i r e c t i o n   o f  

t h e  r a i l s   whi le   s i m i l a r   c o r r u g a t i o n s   28  are  p r o v i d e d   on  the  web 
o f  t h e   r a i l s   2  and  3.  The  t r o u g h s   of  the  c o r r u g a t i o n s   26  may 
be  s i t u a t e d   o p p o s i t e   the  c r e s t s   of  the  c o r r u g a t i o n s   28.  T h i s  

g ives   very   c o n s i d e r a b l e   r e s i s t a n c e   to  s h e a r i n g ,   b e c a u s e   t h e  

c o n n e c t i o n   between  the  l a y e r   26  and  the  meta l   p a r t s   is  n o t  
d e f i n e d   s imply  by  the  h o l d i n g   power.   The  use  of  s c r e w t h r e a d e d  
members  g ives   the  same  l o a d i n g   on  both  s i d e s   of  the  c o n n e c t i o n .  
This  g ives   a  very  good  i n s u l a t i n g   e f f e c t   whi le   m e c h a n i c a l l y  



t h e r e   is  no  weaken ing   of  the  f i s h p l a t e s   or  the  r a i l s .   The 

c o r r u g a t i o n s   27  and  28  are  s h a l l o w   and  ex t end   g r a d u a l l y  
so  t h a t   here   aga in   t h e r e   is  no  i n a d m i s s i b l e   w e a k e n i n g .   I n  

one  p r a c t i c a l   embodiment ,   the  h e i g h t   of  the  c o r r u g a t i o n s   i s ,  
for  example ,   1  mm,  the  c o r r u g a t i o n   l e n g t h   is  50  mm  and  
the  t h i c k n e s s   of  the  l a y e r   26  is  3  mm.  F i g u r e   4  shows  t h e  

p a r t   13  of  the  s h e l l   12  to  an  e n l a r g e d   s c a l e .   Here  the  p r o -  
f i l i n g   has  been  g iven   the  form  of  t e e t h   29.  The  h e i g h t   o f  
the  t e e t h   23  d e c r e a s e s   g r a d u a l l y   t owards   the  edge  of  t h e  

p a r t   13.  F i g u r e   5  shows  a  s l i g h t l y   d i f f e r e n t   e m b o d i m e n t .  
The  edge  p o r t i o n   13  has  a  p r o t u d i n g   p a r t   30  which  c o o p e r a t e s  
t h r o u g h   snap  a c t i o n   wi th   a  d e p r e s s e d   p a r t   31  in  the  ton  of  t h e  
the  f i s h   p l a t e   4.  In  F i g u r e   6  t h e   same  e f f e c t   is  o b t a i n e d   by  g i v i n g  
the  top  of  the  f i s h p l a t e   4 a  p r o t u d i n g   p a r t   32  and  the  e d g e  
p o r t i o n   13a  d e p r e s s e d   p a r t   33 .  



1.  An  e l e c t r i c a l l y   i n s u l a t i n g   c o n n e c t i o n   b e t w e e n  
the  ends  of  two  r a i l s   by  means  of  two  s t e e l   f i s h p l a t e s   c l a m p e d  
a g a i n s t   the  r a i l   ends  on  e i t h e r   s ide   by  c lamping   r e a n s ,  
a  c o l d - h a r d e n i n g   p l a s t i c s   p a s t e   be ing   p r o v i d e d   between  t h e  

f i s h p l a t e s   and  the  r a i l s ,   c h a r a c t e r i s e d   in  t h a t   on  the  s i d e  

remote  from  the  r a i l s   each  f i s h p l a t e   is  p r o v i d e d   with  an 
e l e c t r i c a l l y   i n s u l a t i n g   s h e l l ,   which  c o n s i s t s   of  one  or  more  

p a r t s   and  which  engages   around  the  top  and  bot tom  of  t h e  

f i s h p l a t e ,   the  t h i c k n e s s   of  the  s h e l l   edge  p o r t i o n   e n g a g i n o  
around  the  f i s h p l a t e   c o i n c i d i n g ,   in  the  clamped  c o n d i t i o n ,  
wi th   the  t h i c k n e s s   of  the  l a y e r   of  p l a s t i c s   p a s t e .  

2.  A  c o n n e c t i o n   a c c o r d i n g   to  c l a im  1,  c h a r a c -  
t e r i s e d   in  t h a t   the  s h e l l   edge  p o r t i o n s   engag ing   around  t h e  

f i s h p l a t e   have  on  the  o u t s i d e   a  p r o f i l i n g   which  is  d e f o r m a b l e  

under   c l amping   p r e s s u r e .  

1  3.  A  c o n n e c t i o n   a c c o r d i n g   to  c la im  2,  c h a r a c t e r i s e d  
in  t h a t   the  s h e l l s   are  p r o v i d e d   wiht   r i g i d   a n n u l a r   w a s h e r s  
of  i n s u l a t i n g   m a t e r i a l   to  take  the  c l amping   f o r c e s   at  t h e  

p l a c e s   where  the  c lamping   means  pass  t h r o u g h   the  s h e l l s .  

4.  A  c o n n e c t i o n   a c c o r d i n g   to  c la im  3,  c h a r a c t e r i s e d  

in  t h a t   the  a n n u l a r   washer s   c o n s i s t   of  the  same  b a s i c   m a t e r i a l  

as  the  p a s t e   and  engage  with  ample  c l e a r a n c e   around  the  c l a m -  



ping  m e a n s .  
5.  A  c o n n e c t i o n   a c c o r d i n g   to  c la im  4,  c h a r a c -  

t e r i s e d   in  t h a t   the  c l amp ing   means  c o m p r i s e   s c r e w t h r e a d e d  
members  and  n u t s ,   the  s c r e w t h r e a d e d   members  be ing   p r o v i d e d  
wi th   an  i n s u l a t i n g   c o v e r i n g   of  the  same  b a s i c   m a t e r i a l   a s  
the  p a s t e   and  the  a n n u l a r   w a s h e r s .  

6.  A  c o n n e c t i o n   a c c o r d i n g   to  c l a im  5, 
c h a r a c t e r i s e d   in  t h a t   the  c l amping   means  have  a  s m a l l e r  
d i a m e t e r   at  the  i n s u l a t i n g   c o v e r i n g .  

7.  A  c o n n e c t i o n   a c c o r d i n g   to  one  or  more  of  t h e  
p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   the  s t e e l   f i s h p l a t e s  
have  s l i g h t   l o n g i t u d i n a l   c o r r u g a t i o n s   on  the  s ide   a d j a c e n t  
the  r a i l .  

8.  A  c o n n e c t i o n   a c c o r d i n g   to  c l a im  7,  c h a r a c t e r i s e d  
in  t h a t   the  s u r f a c e s   of  the  r a i l   web  a d j a c e n t   the  f i s h p l a t e s  
are  a l so   p r o v i d e d   wi th   s l i g h t   l o n g i t u d i n a l   c o r r u g a t i o n s .  

9.  A  c o n n e c t i o n   a c c o r d i n g   to  c la im  8,  c h a r a c t e r i s e d  
in  t h a t   the  c o r r u g a t i o n s   in  the  r a i l   web  and  in  the  f i s h p l a t e  
have  the  same  l e n g t h   and  a  t r o u g h   in  one  c o r r u g a t i o n   i s  
s i t u a t e d   o p p o s i t e   a  c r e s t   of  the  o t h e r   c o r r u g a t i o n .  
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