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©  Chair  for  attaching  railroad  rails  and  a  method  of  manufacturing  a  chair. 

The  invention  provides  a  chair  for  railroad  rails.  The 
tie-plate  (1)  is  partly  enveloped  in  synthetic  resin  (4).  By  a 
special  construction  of  the  chair  (no  sharp  edges)  and 
injection  moulding  it  has  proved  possible  to  obtain  a 
sufficiently  strong  envelope  of  synthetic  resin  (4).  The 
envelope  (4)  is  made  of  a  glass-fibre-reinforced  polyester 
injection-moulding  material. 



The  i n v e n t i o n   r e l a t e s   to  a  c h a i r   f o r   a t t a c h i n g  

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

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

or  more   m e m b e r s   p r o j e c t i n g   f r o m   t h e   o t h e r   s i d e   to  be  e m -  

b e d d e d   in   t he   s l e e p e r ,   s a i d   member   or  m e m b e r s   and   s a i d  

o t h e r   s i d e   of  t he   s o l e   p l a t e   b e i n g   e n c a s e d   in  an  e l e c -  

t r i c a l l y   n o n - c o n d u c t i v e   e n v e l o p e .   The  i n v e n t i o n   a l s o   r e -  

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

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

R a i l r o a d   r a i l s   a r e   a t t a c h e d   to  s l e e p e r s   b y  

means   of   c h a i r s .   N o w a d a y s   v a r i o u s   c o n t r o l   s i g n a l s   a r e  

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

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

l i k e .   T r a n s m i t t i n g   c o n t r o l   s i g n a l s   t h r o u g h   t h e   r a i l s   i s  

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

w i t h   r e s p e c t   to  e a r t h .   B e c a u s e   of  t he   l a r g e   f o r c e s   w h i c h  

a r e   e x e r t e d   on  t h e   r a i l s   and  on  t h e   c h a i r s ,   t h e   l a t t e r  

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

e l e c t r i c a l l y   c o n d u c t i v e   in   t h e m s e l v e s .   M o r e o v e r ,   t h e  

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

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

a r e   p a r t l y   e n c a s e d   in   an  e l e c t r i c a l l y   n o n - c o n d u c t i v e   e n -  

v e l o p e   of  s y n t h e t i c   r e s i n .   T h i s   e n v e l o p e   mus t   be  s u f f i -  

c i e n t l y   s t r o n g   to  be  a b l e   to  w i t h s t a n d   the   f o r c e s   w h i c h  

a r e   e x e r t e d   on  t he   c h a i r .   An  e n v e l o p e   g e n e r a l l y   u s e d  

c o n s i s t s   of  a  g l a s s - f i b r e   r e - i n f o r c e d   p o l y e s t e r   m a t e r i a l .  

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

c h a i r   by  means   of  a  s o l v e n t   c a s t i n g   p r o c e s s .   The  k n o w n  

c h a i r   has   m e m b e r s   w h i c h   a r e   to  be  e n v e l o p e d   and  w h i c h  

a r e   a n g u l a r   in  c r o s s - s e c t i o n .   A  c a s t i n g   m a t e r i a l   and  a  
s o l v e n t   c a s t i n g   p r o c e s s   h a v e   b e e n   c h o s e n   so  as  n o t   t o  

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



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

in  t h e   s t r e n g t h   of  t h e   e n v e l o p e .  

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

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

a  p o i n t   of  v i e w   of  e n v i r o n m e n t a l   p o l l u t i o n   due  to  t h e   u s e  

of  s o l v e n t s .  

The  i n v e n t i o n   i s   b a s e d   on  t h e   d i s c o v e r y   t h a t   a  

s u f f i c i e n t l y   s t r o n g   e n v e l o p e   can  a l s o   be  o b t a i n e d   by  a  

v a r i e d   g e o m e t r y   of  t h e   c h a i r   in   c o m b i n a t i o n   w i t h   i n j e c -  

t i o n   m o u l d i n g .  

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

t e r i z e d   in  t h a t   t h e   c r o s - s e c t i o n   of   s a i d   member   or  e a c h  

of  s a i d   m e m b e r s   (3)  in   a  d i r e c t i o n   t r a n s v e r s e   to  t h e   d i -  

r e c t i o n   in   w h i c h   t he   member   p r o j e c t s   f r o m   t h e   s o l e   p l a t e  

has   a  c u r v e d   c i r c u m f e r e n c e   and   t he   e n v e l o p e   i s   made  o f  

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

m a t e r i a l .  

The  m e t h o d   a c c o r d i n g   to   t h e   i n v e n t i o n   i s   c h a r -  

a c t e r i z e d   in   t h a t   the   member   or  m e m b e r s   (3)   p r o j e c t i n g  

f rom  the   s o l e   p l a t e   and  t he   s i d e   of  t h i s   p l a t e   f r o m   w h i c h  

s a i d   member   or  member   p r o j e c t s   or  p r o j e c t   a r e   a r r a n g e d  

in  an  i n j e c t i o n   m o u l d   and  a  g l a s s - f i b r e - r e i n f o r c e d  

p o l y e s t e r   e n v e l o p e   i s   i n j e c t i o n   m o u l d e d   a r o u n d   s a i d  

member   or  m e m b e r s   (3)  and  on  t h e   s i d e   of   t h e   s o l e   p l a t e  

(1)  f rom  w h i c h   t h e   member   or  m e m b e r s   (3)   p r o j e c t s   o r  

p r o j e c t .  

I t   ha s   p r o v e d   p o s s i b l e   to  o b t a i n   a  s u f f i c i e n t -  

ly  s t r o n g   e n v e l o p e   by  means   of  i n j e c t i o n   m o u l d i n g   i f   t h e  

a f o r e s a i d   c r o s s - s e c t i o n   of  t h e   p r o j e c t i n g   member   or  e a c h  

of  the   p r o j e c t i n g   m e m b e r s   has   a  c u r v e d   c i r c u m f e r e n c e   s o  

t h a t   t he   member   has   no  s h a r p   e d g e s .   I n j e c t i o n   m o u l d i n g  

is   to  be  u n d e r s t o o d   h e r e i n   to  mean  a  m e t h o d   in   w h i c h   t h e  

i n j e c t i o n   m o u l d i n g   m a t e r i a l   i s   i n j e c t e d   a t   a  p r e s s u r e   o f  
2  

200  kg  or  more  p e r   c m  .  

The  or  e a c h   p r o j e c t i n g   m e m b e r   p r e f e r a b l y   h a s  

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

A  p a r t i c u l a r l y   p r a c t i c a l   c o n s t r u c t i o n   of  t h e  



m e t h o d   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   is   c h a r a c t e r i z -  

ed  in  t h a t   t he   s o l e   p l a t e   of  t he   t i e - p l a t e   i s   u s e d   as  a  

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

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   g r e a t e r  

d e t a i l   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   a  d r a w i n g ,   i n  

w h i c h  

F i g .   1  i s   an  e l e v a t i o n   of  a  c h a i r   a c c o r d i n g   t o  

t he   i n v e n t i o n   w i t h   t h e   e n v e l o p e   shown  in   s e c t i o n ,  

F i g .   2a  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   on  t h e  

l i n e   I I  -   I I   of  F i g .   1,  a n d  

F i g s .   2b  and  2c  show  two  f u r t h e r   p o s s i b i l i t i e s  

f o r   t h i s   c r o s s - s e c t i o n .  

The  c h a i r   shown  in   F i g .   1  c o m p r i s e s   a  s o l e  

p l a t e   ( 1 ) ,   on  one  s i d e   of  w h i c h   a r e   f o r m e d   two  c l i p s   ( 2 )  

f o r   h o l d i n g   a  r a i l r o a d   r a i l .   The  r a i l ,   w h i c h   i s   n o t  

shown  in  t h e   d r a w i n g ,   i s   c l a m p e d   b e t w e e n   t h e   c l i p s   ( 2 ) .  

E l o n g a t e   m e m b e r s   (3)  p r o j e c t   f r om  the   o t h e r   s i d e   of   t h e  

p l a t e   ( 1 ) .   T h e s e   m e m b e r s   a r e   e m b e d d e d  i n   a  s l e e p e r ,   n o t  

s h o w n ,   to  a t t a c h   the   c h a i r   to  t h e   s l e e p e r .   For   a  m o r e  

s e c u r e   a t t a c h m e n t   t he   m e m b e r s   ( 3 ) ,   as  shown  in   t h e   d r a w -  

i n g ,   may  c o m p r i s e   c i r c u m f e r e n t i a l   r i d g e s   ( 5 ) .   The  s l e e p e r  

may  be  m a n u f a c t u r e d   f r o m   c o n c r e t e .   The  m e m b e r s   (3)   can  b e  

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

s l e e p e r .   A l t e r n a t i v e l y ,   t h e y   may  be  i n s e r t e d   a f t e r w a r d s  

in  h o l e s   w h i c h   a r e   p r o v i d e d   in   t h e   s l e e p e r s .  

The  s o l e   p l a t e   ( 1 ) ,   c l i p s   (2)  and  m e m b e r s   ( 3 )  

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

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

F i g .   2a  shows   t h e   t r a n s v e r s e   of  a  m e m b e r   ( 3 ) .  

F i g s .   2b  and  2c  show,   by  way  of  e x a m p l e ,   o t h e r   p o s s i b l e  

t r a n s v e r s e   c r o s s - s e c t i o n s   of  t h e   m e m b e r s   ( 3 ) .   A c c o r d i n g  

to  t he   i n v e n t i o n   i t   i s   e s s e n t i a l   f o r   t he   t r a n s v e r s e  

c r o s s - s e c t i o n   of  e a c h   of  t he   m e m b e r s   (3)  to  h a v e   a  c u r v -  

ed  c i r c u m f e r e n c e   so  t h a t   t he   m e m b e r s   h a v e   no  s h a r p   e d -  

g e s .  
R e f e r e n c e   n u m e r a l   (4)  in   F i g .   1  and  F i g s .   2 a ,  

2b  and  2c  d e n o t e s   an  i n j e c t i o n - m o u l d e d   e n v e l o p e   of   a  



g l a s s - l ' i b r e - r e i n f o r c e d   p o l y e s t e r   r e s i n .   The  e n v e l o p e   m a y  

have   a  t h i c k n e s s   of  f r o m   0 . 5   to  10  mm;  a  t h i c k n e s s   of   3 

mm  g i v e s   good  r e s u l t s .   In  a d d i t i o n   to  t h e   p o l y e s t e r   r e s i n  

and  the   g l a s s   f i b r e s ,   t he   e n v e l o p e   u s u a l l y   c o m p r i s e s   f i l -  

l e r s ,   d y e s ,   h a r d e n e r   and  c a t a l y s t .  

F i g .   1  shows   a  c h a i r   h a v i n g   two  m e m b e r s   ( 3 ) .  

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

e x a m p l e ,   a  s i n g l e   U - s h a p e d   member   i s   u s e d ;   s u c h   a  m e m b e r  

may  be  c o n s i d e r e d   as  b e i n g   c o n s t i t u t e d   by  two  m e m b e r s  

s i m i l a r   to  the   two  m e m b e r s   (3)   shown  in   F i g .   1,  i n t e r -  

c o n n e c t e d   by  a  c r o s s - p i e c e .  

When  m o u l d i n g   the   e n v e l o p e   t h e   m o u l d i n g   m a t e r i a l  

can  b e s t   be  i n j e c t e d   a t   t he   e n d s   of  t h e   m e m b e r s   ( 3 ) .  

In  a  p a r t i c u l a r l y   s i m p l e   e x a m p l e   of  t h e   m e t h o d  

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 ,   an  i n j e c t i o n   m o u l d   i s  

u s e d   in   w h i c h   t h e   two  m e m b e r s   (3)  f i t   w i t h   a  s m a l l  

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

e n v e l o p e ) .   T h i s   m o u l d   is   s e a l e d   a t   one  end  by  the   s o l e  

p l a t e   ( 1 ) ,   w h i c h   i s   p r e s s e d   a g a i n s t   t h e   m o u l d   by  m e a n s  

of  a  c l a m p .   The  i n j e c t i o n - m o u l d i n g   m a t e r i a l   i s   i n j e c t e d  

i n t o   the   mou ld   v i a   an  a p e r t u r e .   T h i s   a p e r t u r e   i s   p r e f e r -  

a b l y   l o c a t e d   n e a r   t he   f r e e   e n d s   of  t he   m e m b e r s   ( 3 ) ,   i . e . ,  

the   ends   r e m o t e   f rom  t h e   s o l e   p l a t e   ( 1 ) .  



1.  A  c h a i r   f o r   a t t a c h i n g   a  r a i l r o a d   r a i l   to  a  

s l e e p e r ,   c o m p r i s i n g   a  s o l e   p l a t e   (1)   w i t h   c l i p s   (2)   o n  

one  s i d e   f o r   h o l d i n g   the   r a i l   and   w i t h   one  or  more   m e m -  

b e r s   (3)   p r o j e c t i n g   f rom  t he   o t h e r   s i d e   to  be  e m b e d d e d  

in   t h e   s l e e p e r ,   s a i d   member   or  m e m b e r s   (3)   and  s a i d  

o t h e r   s i d e   of   t h e   s o l e   p l a t e   (1)  b e i n g   e n c a s e d   in   a n  

e l e c t r i c a l l y   n o n - c o n d u c t i v e   e n v e l o p e   (4)   of  s y n t h e t i c  

r e s i n ,   c h a r a c t e r i z e d   in  t h a t   t he   c r o s s - s e c t i o n   of  s a i d  

member   or  e a c h   of   s a i d   m e m b e r s   (3)  in   a  d i r e c t i o n   t r a n s -  

v e r s e   to  t h e   d i r e c t i o n   in   w h i c h   t h e   member   p r o j e c t s   f r o m  

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

v e l o p e   i s   made  of  a  g l a s s - f i b r e - r e i n f o r c e d   p o l y e s t e r  

i n j e c t i o n - m o u l d i n g   m a t e r i a l .  

2.  A  c h a i r   as  c l a i m e d   in   C l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   m e m b e r s   (3)   c o m p r i s e   c i r c u m f e r e n t i a l   r i d g e s   ( 5 ) .  

3.  A  m e t h o d   of  m a n u f a c t u r i n g   a  c h a i r   as  c l a i m e d  

in  C l a i m   1,  c h a r a c t e r i z e d   in   t h a t   t he   member   or  m e m b e r s  

(3)  p r o j e c t i n g   f r o m   the   s o l e   p l a t e   and   t he   s i d e   of  t h i s  

p l a t e   f r o m   w h i c h   s a i d   member   or  m e m b e r s   p r o j e c t s   or  p r o -  

j e c t   a r e   a r r a n g e d   i n  a n   i n j e c t i o n   m o u l d   and  a  g l a s s -  

f i b r e - r e i n f o r c e d   p o l y e s t e r   e n v e l o p e   i s   i n j e c t i o n   m o u l d e d  

a r o u n d   s a i d   member   or  m e m b e r s   (3)  and   on  t he   s i d e   of  t h e  

s o l e   p l a t e   (1)  f rom  w h i c h   the   member   or  m e m b e r s   (3)  p r o -  
j e c t s   or  p r o j e c t .  

4.  A  m e t h o d   as  c l a i m e d   in  C l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   s o l e   p l a t e   (1)  is  u s e d   as  a  b o u n d a r y   s u r f a c e   o f  

the   m o u l d .  
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