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©  Electrically  actuated  mechanism  for  rail  switch-points. 
  This  invention  relates  to  an  electrically-actuated 
mechanism  for  rail  switch-points,  of  the  type  wherein  the 
actuating,  checking  and  locking  devices  are  arranged  within 
the  container  enclosing  the  switch-points  mechanism,  and 
the  two  internal  operating  rods  (T1,  T2)  thereof,  arranged 
side  by  side  parallelly  to  each  other,  are  connected  to  an 
elastic  coupling  device  acting  as  a  force-limiter  and  perform- 
ing  the  functions  of  friction,  trailing,  approach  and  of 
stabilizing  the  points.  Said  elastic  coupling  device  comprises 
a  sliding  ember  or  slide  (3)  overlying  the  internal  operating 
rods  (T1,  T2)  and  capable  of  sliding  in  the  same  longitudinal 
direction  as  said  rods  by  the  action  of  an  electric  motor 
capable  of  rotating  alternately  in  either  directions.  The 
switch-points  mechanism  according  to  this  invention  is 
characterized  in  that  said  elastic  coupling  device  between  the 
two  internal  operating  rods  (T1,  T2)  and  the  overlying  slide 
(3)  comprises  a  coupling  member  (4)  which  is  connected  to 
the  overlying  slide  (3)  through  driving  members 
(5,6,7,8.9.10.11)  which  are  collapsible  resiliently  within  cer- 
tain  limits  and  which  are  disconnectible  automatically  when 
said  limits  are  exceeded.  Said  coupling  member  (4)  is 
arranged  between  the  two  internal  operating  rods  (T1,  T2) 
and  is  connected  to  each  of  them  by  means  of  two  opposite 
driving  abutments,  one  of  which..(13,  13')  is  stationary  and 
the  other  (14,  14')  is  retractable  so  as  to  be  disengageable 
from  the  coupling  member  (4)  on  completion  of  the  move- 

ment  of  the  switch-points  in  a  direction  for  one  operating  rod 
(T1)  and  in  the  opposite  direction  for  the  other  operating  rod 
(T2). 





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

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

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

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

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

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

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

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

f o r c i n g   o p e n   t h e   p o i n t s   ( t r a i l i n g ) ,   f a c i n g   t h e   p o i n t s  

( a p p r o a c h ) ,   and  of  s t a b i l i z i n g   t h e   p o i n t s .   S a i d   c o u p l i n g  

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

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

d i r e c t i o n   as  s a i d   o p e r a t i n g   r o d s   by  t h e   a c t i o n   of  a n  



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

d i r e c t i o n s .  

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

t h i s   t y p e   i s   k n o w n   f r o m   t h e   I t a l i a n   P a t e n t   A p p l i c a t i o n  

12485  A /83   i n   t h e   name  of  t h e   same  A p p l i c a n t   and  h a s  

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

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

" F e r r o v i e   d e l l o   S t a t o   ( I t a l i a n   S t a t e   R a i l w a y s ) ,   w h i l e  

a s s u r i n g   t h e   same  f u n c t i o n s ,   r e l i a b i l i t y   and  s a f e t y .  

T h i s   t y p e   of  e l e c t r i c a l l y - a c t u a t e d   s w i t c h - p o i n t s  

m e c h a n i s m   has   t h e   a d d i t i o n a l   a d v a n t a g e   of  m i n i m i z i n g  

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

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

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

t h e   I t a l i a n   R a i l w a y s   P  64  p o i n t s   m e c h a n i s m .  

T h i s   i n v e n t i o n   a ims   to  f u r t h e r   i m p r o v e   t h e   e l e c t r i c a l l y -  

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

P a t e n t   A p p l i c a t i o n   12485  A/83  w h i l e   m a i n t a i n i n g   a l l   t h e  

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

m e c h a n i s m s ,   and  by  s i m p l i f y i n g   s a i d   m e c h a n i s m s ,   i . e .   b y  

f u r t h e r   r e d u c i n g   t h e   n u m b e r   of  m e m b e r s   and  d e v i c e s   t h e r e i n  

and  m i n i m i z i n g   t h e   f r i c t i o n   l o s s e s   t h e r e o f .  

T h i s   o b j e c t   i s   a c h i e v e d   by  t h e   i n v e n t i o n ,   s u b s t a n t i a l l y  

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

b e t w e e n   t h e   two  i n t e r n a l   o p e r a t i n g   r o d s   and  t h e   o v e r l y i n g  

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

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



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

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

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

b e t w e e n   t h e   two  i n t e r n a l   o p e r a t i n g   r o d s   and  i s  

c o n n e c t e d   t o   e a c h   of  t h e m   by  m e a n s   of   two  o p p o s i t e  

d r i v i n g   a b u t m e n t s ,   one  of   w h i c h   i s   s t a t i o n a r y   and  t h e  

o t h e r   i s   r e t r a c t i b l e   so  as  to   be  d i s e n g a g e a b l e   f r o m   t h e  

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

s w i t c h - p o i n t s   i n   a  d i r e c t i o n   f o r   one  o p e r a t i n g   r o d  

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

r o d .  

T h o s e   and   o t h e r   f e a t u r e s   of  t h e   i n v e n t i o n   and  t h e  

a d v a n t a g e s   r e s u l t i n g   t h e r e f r o m   w i l l   be  more   a p p a r e n t  

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

t h e r e o f ,   s h o w n   by  way  of  n o n - l i m i t a t i n g   e x a m p l e   i n   t h e  

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

w h i c h   i s   an  e x p l o d e d   p e r s p e c t i v e   and  p a r t l y   s e c t i o n a l  

v i e w   of  some  m e c h a n i c a l   c o m p o n e n t s   of   an  e l e c t r i c a l l y -  

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

i n v e n t i o n .  

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

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

I t a l i a n   R a i l w a y s   s w i t c h - m e c h a n i s m s ,   e i t h e r   to   s i m p l e  

s w i t c h - p o i n t s   and  to   d o u b l e - s l i p   s w i t c h - p o i n t s .  

The  a s s e m b l i n g   of  s a i d   m e c h a n i s m   and  i t s   c o n n e c t i o n   t o  

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

t h e y   a r e   k n o w n   and  o b v i o u s   to   t h o s e   s k i l l e d   i n   t h e   a r t .  



A n y w a y ,   i t   i s   t o   be  r e m i n d e d   t h a t   t h e   s w i t c h - p o i n t s  

m e c h a n i s m   moves   t h e   s w i t c h - b l a d e s   t h r o u g h   e x t e r n a l  

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

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

r o d s   T1  a n d  T 2   of  t h e   m e c h a n i s m .   The  p o s i t i o n   of   e a c h  

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

t h r o u g h   s i m i l a r   e x t e r n a l   c h e c k i n g   r o d s   ( n o t   s h o w n )  

c o n n e c t e d   by  means   of   p i v o t   p i n s   to   t h e   c o r r e s p o n d i n g  

i n t e r n a l   c h e c k i n g   r o d s   C1  and  C2  of  t h e   m e c h a n i s m .  

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

c o n n e c t e d   to   t h e   s w i t c h - b l a d e s ,   p r e f e r a b l y ,   by  m e a n s   o f  

b a l l   j o i n t s   so  as  to   p e r m i t   a  c o n s i d e r a b l e   e a s e   o f  

m o v e m e n t   and  e l i m i n a t e   s t r e s s e s   and  f r i c t i o n   l o s s e s  

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

The  s w i t c h - p o i n t s   m e c h a n i s m   c o m p r i s e s   a  D . .C .  

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

a l t e r n a t e l y ,   i n   e i t h e r   d i r e c t i o n s .   Two  s e p a r a t e   f e e d i n g  

c o n d u c t o r s   and  one  common  r e t u r n   c o n d u c t o r   a r e  

c o n n e c t e d   to   s a i d   m o t o r .  

By  a p p l y i n g   t h e   v o l t a g e   to   e i t h e r   one  or   t h e   o t h e r  

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

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

d o u b l e   d i r e c t i o n   of  r o t a t i o n   w i t h   no  n e e d   to   p r o v i d e  

t h e   m e c h a n i s m   w i t h   a  r o t a t i o n   r e v e r s e r .   A r r a n g e d   on  t h e  

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

p o i n t   m e c h a n i s m   i s   a  n o r m a l l y - c l o s e d   s w i t c h   ( n o t   s h o w n )  

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



On  t h e   m o t o r   s h a f t   t h e r e   i s   k e y e d   a  p i n i o n   ( n o t  

s h o w n )   t h a t   t h r o u g h   a  t r a i n   of  g e a r s   ( n o t   s h o w n )   m o v e s  

a  g e a r w h e e l   1  k e y e d   on  t h e   s h a f t   of  a  w o r m - s c r e w   2  

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

3  w h i c h   i s   s l i d a b l y   m o u n t e d   i n   s u i t a b l e   g u i d e s   ( n o t  

s h o w n )   t o   move  i n   t h e   same  l o n g i t u d i n a l   d i r e c t i o n   a s  

s a i d   w o r m - s c r e w   2 .  

The  s l i d e   3  c a n   e f f e c t   l o n g i t u d i n a l   r e c i p r o c a t o r y  

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

t h e   w o r m - s c r e w   2.  The  s y s t e m   c o m p r i s i n g   t h e   w o r m - s c r e w  

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

t y p e ,   or   t h e   l i k e ,   w h e r e b y   i t   ha s   a  h i g h   e f f i c i e n c y  

and   e n a b l e s   t h e   u se   of  a  m o t o r   of  much  s m a l l e r   p o w e r  

and  s i z e   as  w e l l   as  a  r e d u c e d   w e a r   of  t h e   m o v i n g  

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

The  s l i d e   3  i s   a r r a n g e d   a b o v e   t h e   two  i n t e r n a l  

o p e r a t i n g   r o d s   T1  and  T2  and  i s   c o n n e c t e d   t o   t h e s e  

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

a  c o u p l i n g   member   4  h a v i n g ,   p r e f e r a b l y ,   a  s q u a r e - s e c t i o n  

p a r a l l e l e p i p e d a l   o u t e r   c o n t o u r   and  is  a c c o m m o d a t e d   in   a  

s u i t a b l e   s e a t   b e t w e e n   t h e   two  r o d s   T1  and  T2.   S a i d  

c o u p l i n g   member   4,  on  t h e   t o p   s i d e   of  w h i c h   t h e   s l i d e   3 

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

a x i a l   r e c e s s .   Two  c y l i n d r i c a l   s l i d e r s   5  ( o n l y   one  o f  

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

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

p o r t i o n s   of  s a i d   r e c e s s ,   a  c o m p r e s s i o n   s p r i n g   6  b e i n g  

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



s l o t   of  e a c h   s l i d e r   5  i s   a  s u i t a b l y   s h a p e d   p l a t e   7,  7 ' ,  

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

a b o u t   t h e   a x i s   of  a  t r a n s v e r s e   p i v o t   8 .  

E a c h   p l a t e   7,  7 '   h a s   f o r m e d   t h e r e i n   a  s u i t a b l y  

s h a p e d   s l o t   s l i d a b l y   r e c e i v i n g   a  g u i d e   r o l l e r   9  w h i c h   i s  

s o l i d a r y   w i t h   t h e   b o d y   of   t h e   c o u p l i n g   m e m b e r   4.   T h e  

r o l l e r s   9  a r e   i n t e n d e d   to   p r e v e n t   t h e   p i v o t a b l e  

p l a t e s   7,  7 '   f r o m   r o t a t i n g   a b o u t   t h e i r   a x e s   8  d u r i n g  

t h e   n o r m a l   o p e r a t i o n .  

The  u p p e r   p o r t i o n   of  e a c h   p i v o t a b l e   p l a t e   7,  7'   i s  

p r o v i d e d   w i t h   a  r e c e s s   10,  10 '   and   p r o t r u d e s   f r o m   t h e  

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

r e c i p r o c a t e s   s l i d i n g l y .  T h r u s t   r o l l e r s   11,  11'   m o u n t e d  

a t   t h e   e n d s   of  t h e   s l i d e   3  and   d i s p o s e d   t r a n s v e r s e l y  

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

r e c e s s e s   10,  1 0 ' .  

When  t h e   s l i d e   3  i s   moved   i n   e i t h e r   d i r e c t i o n ,  

s a i d   r o l l e r s   11,  11'  w i l l   t h r u s t   a g a i n s t   s a i d   p i v o t a b l e  

p l a t e s   7,  7'   and  t h e   l a t t e r ,   b e i n g   p r e v e n t e d   f r o m  

r o t a t i n g   a b o u t   t h e i r   a x e s   8,   w i l l   r e s i l i e n t l y   t r a n s f e r  

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

6,  to   t h e   c o u p l i n g  m e m b e r   4  and  w i l l   d i s p l a c e   i t  

t o g e t h e r   w i t h   s a i d   s l i d e   3 .  

The  o p e r a t i n g   r o d s   T1,  T2  a r e   d i s p l a c e d   i n   e i t h e r  

d i r e c t i o n   by  t he   s l i d e   3  by  means   of  t h e   c o u p l i n g  

m e m b e r   4  w h i c h ,   f o r   t h i s   p u r p o s e ,   c o m p r i s e s   end  p o r t i o n s  



12,  12 '   c o - o p e r a t i n g   w i t h   d r i v i n g   a b u t m e n t s   13,  1 3 '  

i n t e g r a l   w i t h   t h e   o p e r a t i n g   r o d s   T1,  T2,  and  w i t h   a b u t m e n t  

p r o j e c t i o n s   14,  14'   of  d r i v e   m e m b e r s   15,  15 '   f o r   t h e  

o p e r a t i o n   of  a p p r o a c h ( f a c i n g   t h e   p o i n t s ) ,   w h i c h   a r e  

p i v o t a b l y   m o u n t e d   on  t h e   o p e r a t i n g   r o d s   T1,   T 2 .  

The  f r o n t   end  p o r t i o n   12  of  t h e   c o u p l i n g   m e m b e r   4  

c o - o p e r a t e s   w i t h   a  s t a t i o n a r y   d r i v i n g   a b u t m e n t   13  o f  

t h e   o p e r a t i n g   r o d   T2  and  w i t h   a  p i v o t a b l e   a p p r o a c h  

d r i v e   m e m b e r   15  of  t h e   o t h e r   o p e r a t i n g   r o d   T1 .   In   a  

s i m i l a r   m a n n e r ,   t h e   r e a r   end  p o r t i o n   12'   o f   t h e   c o u p l i n g  

m e m b e r   4  c o - o p e r a t e s   w i t h   a  s t a t i o n a r y   d r i v i n g   a b u t m e n t  

13 '   of   t h e   o p e r a t i n g   r o d   T1  and  w i t h   a  p i v o t a b l e   d r i v e  

m e m b e r   15 '   of  t h e   o t h e r   o p e r a t i n g   r o d   T2.   S t a t e d   o t h e r -  

w i s e ,   a t   e a c h   end  p o r t i o n   12,  12'  of   t h e   c o u p l i n g  

m e m b e r   4,  t h e   two  o p e r a t i n g   r o d s   T1,  T2  w i l l   p r e s e n t ,  

a l t e r n a t e l y ,   one  a  p i v o t a b l e   a p p r o a c h   d r i v e   member   1 5 ,  

15 '   and  t h e   o t h e r   a  s t a t i o n a r y   d r i v i n g   a b u t m e n t   13,  1 3 ' .  

The  a p p r o a c h   d r i v e   m e m b e r s   15,  15'   a r e   p i v o t a b l e  

a b o u t   p i n s   16,  16'   s e c u r e d   to   t h e   r e s p e c t i v e   o p e r a t i n g  

r o d s   T1,  T2  and  a r e   f o r m e d   w i t h   two  o p p o s i t e   a b u t m e n t  

p r o j e c t i o n s   14,  14'   r e c e i v i n g   t h e   t h r u s t s   of  t h e   e n d  

p o r t i o n s   12,  12'  of  t h e   c o u p l i n g  m e m b e r   4.  On  t h e   o p p o s i t e  

s i d e s   w i t h   r e s p e c t   t o   s a i d   a b u t m e n t   p r o j e c t i o n s   14,  1 4 ' ,  

t h e   p i v o t a b l e   a p p r o a c h   d r i v e   m e m b e r s   15,  15'   a r e   f o r m e d  

w i t h   g u i d e   p r o j e c t i o n s   17,  17'  s l i d a b l e   on  t h e   s i d e  

w a l l s   19,  19'  of  t h e   g u i d e   and  s u p p o r t   b a s e p l a t e   of  t h e  

o p e r a t i n g   r o d s   T1,  T2  and  w h i c h ,   on  c o m p l e t i o n   of  t h e  

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



a l t e r n a t e l y   i n t o   r e c e s s e s   18,  18'   f o r m e d   i n   t h e   s i d e  

w a l l s   19,  1 9 ' .  

F o r m e d   i n   e a c h   a p p r o a c h   d r i v e   member   15,  15 '   i s  

a  c y l i n d r i c a l   r e c e s s   c o n t a i n i n g   a  p u s h - r o d   20,   2 0 '  

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

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

p u s h e d   by  a  c u p - s h a p e d   s p r i n g   21  a g a i n s t   a  r e s p e c t i v e  

r o l l e r   22 ,   22 '   w h i c h   i s   f i x e d   to   t h e   r e s p e c t i v e   o p e r a t i n g  

r o d   T1,   T 2 .  

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

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

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

t h e   I t a l i a n   R a i l w a y s   s w i t c h - p o i n t s   m e c h a n i s m   u s e d  

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

t h e r e o f   as  t o   s t r e n g t h ,   r e l i a b i l i t y   and  s a f e t y .  

The  l o c k i n g   a c t i o n   i s   o b t a i n e d   by  means   of  a  t r a n s v e r s e  

l o c k i n g   m e m b e r   23  p r o v i d e d   w i t h   t e e t h   25 ,   26  w h i c h  

e n g a g e   s u i t a b l e   n o t c h e s   27,   28  of   e i t h e r   one  or   t h e  

o t h e r   of  t h e   i n t e r n a l   o p e r a t i n g   r o d s   T1,  T2  a n d  

c h e c k i n g   r o d s   01,   C2  c o n n e c t e d   t o   t h e   p o i n t s   i n   t h e  

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

p o s i t i o n .   More  p a r t i c u l a r l y ,   w i t h   r e f e r e n c e   t o   t h e  

p o s i t i o n   of  t h e   r o d s   as  shown  i n   t h e   d r a w i n g ,   t h e  

i n c l i n e d   f l a t   24  of  t h e   r o d   T2  a b u t s   a g a i n s t   a  s i m i l a r  

i n c l i n e d   f l a t   of  t h e   t o o t h   25  of  t h e   l o c k i n g   member   2 3  

and  p u s h e s   t h e   l a t t e r   l a t e r a l l y   so  t h a t   t h e   t o o t h   2 6  

w i l l   e n g a g e   t h e   n o t c h   27  i n  t h e   r o d   T1  i n   t h e   c l o s u r e  

p o s i t i o n   t h e r e o f ,   so  as  to   l o c k   i t .  



The  s w i t c h - p o i n t s   m e c h a n i s m   i s   a l s o   p r o v i d e d   w i t h   a  

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

k n o w n   I t a l i a n   R a i l w a y s   s w i t c h - p o i n t   m e c h a n i s m s ,   and  t h e  

d e s c r i p t i o n   t h e r e o f   may ,   t h e r e f o r e ,   be  o m i t t e d .   T h i s  

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

of   p o s i t i o n i n g   and  l o c k i n g   of   t h e   p o i n t s   i n   t h e   t w o  

p o s i t i o n s   t h e r e o f   to   a  c e n t r a l   c o n t r o l   s t a t i o n .   S a i d  

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

c o n t a c t s   m o u n t e d   on  two  s h a f t s   w h i c h   a r e   d r i v e n   to   t h e  

two  end  p o s i t i o n s   by  s a i d   o p e r a t i n g   r o d s .   The  e x a c t  

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

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

o p e r a t i n g   r o d s   and  t r a n s v e r s e   l o c k   23  a n d ,   t h e r e f o r e ,  

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

e i t h e r   p o s i t i o n ,   and  of  t h e i r   f i r m   l o c k i n g .   The  c h e c k  

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

i n   t h e i r   p r o p e r   p o s i t i o n s .  

The  s w i t c h - p o i n t   m e c h a n i s m ,   m o r e o v e r ,   c o m p r i s e s   a  

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

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

i n t e n d e d   to   o p e n ,   u p o n   c o m p l e t i o n   of  a  s w i t c h p o i n t  

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

t h e   same  f o r   t h e   s u c c e s s i v e   r e v e r s e   o p e r a t i o n .  

S a i d   l i m i t   s w i t c h   d e v i c e   c o m p r i s e s   two  s e t s   of   k n i f e -  

c o n t a c t s   ( n o t   shown)   c o n t r o l l e d   by  t h e   s l i d e   3  w h i c h ,   a t  

t h e   end  of  i t s   m o v e m e n t ,   e s t a b l i s h e s   t h e   r e q u i r e d  

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

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



The  d i m e n s i o n s ,   c o n s t r u c t i o n   and  m e t h o d   of  m o u n t i n g  

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

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

a b i l i t y   w i t h   t h e   known   I t a l i a n   R a i l w a y s   P . 6 4   s w i t c h -  

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

m e m b e r s   ( f o u n d a t i o n   s l a b s ,   t i e r o d s ,   e t c . ) .   The  s t r o k e   o f  

t h e   s w i t c h - b l a d e s   may  be  m a i n t a i n e d   a t   150  mm. 

O p e r a t i o n  

I n   e a c h   of  t h e   two  p o s i t i o n s   t o   be  a s s u m e d   by  t h e  

s w i t c h - p o i n t s ,   t h e   l a t t e r   i s   l o c k e d   by  t h e   p o i n t   l o c k   2 3  

a r r a n g e d   w i t h i n   t h e   c o n t a i n e r   f o r   t h e   s w i t c h - p o i n t s ;  

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

t h e   p o i n t s   a r e   as  f o l l o w s :   m o v e m e n t   of  t he   s p a c e d   a p a r t .  

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

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

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

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

l o c k .  

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

o p e r a t i n g   r o d   T1  i s   r e l a t e d   t o   t h e   s p a c e d   a p a r t   b l a d e  

and  t h e   o p e r a t i n g   r o d   T2  i s   r e l a t e d   to   t h e   c l o s e - b y   b l a d e  

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

23  by  m e a n s   of  t h e   r e s p e c t i v e   t o o t h   25  e n g a g e d   i n   t h e  

n o t c h   28  of  s a i d   r o d   T2.  A g a i n   w i t h   r e f e r e n c e   to   t h e  

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

a r r o w   F.  At  t he   b e g i n n i n g ,   t h e   end  p o r t i o n   12  of  t h e  

c o u p l i n g   member   4  e n g a g e s   t h e   a b u t m e n t   p r o j e c t i o n   14  o f  



t h e   a p p r o a c h   d r i v e   m e m b e r   15  w h i c h   is   p i v o t e d   on  t h e   r o d  

T1  of  t h e   s p a c e d   a p a r t   b l a d e   and  i s   s p a c e d   f r o m   t h e  

s t a t i o n a r y   d r i v e   m e m b e r   13  of   t h e   rod   T2  of  t h e   c l o s e - b y  

b l a d e .   The  p u s h i n g   a c t i o n   of  t h e   c o u p l i n g   member   4  

a g a i n s t   t h e   a b u t m e n t   p r o j e c t i o n   14  of  t h e   a p p r o a c h   d r i v e  

member   15  c a u s e s  -   t h r o u g h   t h e   p i v o t   1 6  -   t h e  

d i s p l a c e m e n t   of  t h e   f r e e l y - m o v a b l e   r o d   T1.  The  r o d   T 2  

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

l o c k e d .   A f t e r   t h e   r o d   T1  h a s   moved   as  f a r   as  to   p e r m i t  

t h e   t r a n s v e r s e   l o c k i n g   member   23  to   move  away ,   t h e  

t o o t h   26  w i l l   r e a c h   a  d e p r e s s e d   or  u n d e r c u t   f l a t   1 2 7 ,  

and  t h e   end  p o r t i o n   12  of  t h e   c o u p l i n g   member   4  w i l l  

e n g a g e   t h e   d r i v i n g   a b u t m e n t   13  of  t h e   r o d   T2,  w h e r e b y  

t h e   l a t t e r  -   p u s h e d   by  s a i d   end  p o r t i o n   1 2  -   s t a r t s  

m o v i n g .  

From  now  on,   t h e   r o d s   T1  and  T2  move  s i m u l t a n e o u s l y  

u n t i l   t h e   r o d   T1  w i l l   be  s t o p p e d   when  t h e   b l a d e   t o  

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

At  t h i s   i n s t a n t ,   t h e   g u i d e   p r o j e c t i o n   17  of  t h e   a p p r o a c h  

d r i v e   m e m b e r   15  w i l l   be  i n   f r o n t   of  t h e   r e c e s s   18 

f o r m e d   i n   t h e   s i d e   w a l l   19  of  t h e   b a s e p l a t e .   The  c o u p l i n g  

member   4,  moved   by  t h e   s l i d e   3,  goes   on  p u s h i n g   a g a i n s t  

t h e   a b u t m e n t   p r o j e c t i o n   14  of  t h e   a p p r o a c h   d r i v e   m e m b e r  

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

o b l i g e d   to   r o t a t e  a b o u t   i t s   p i v o t   16.  The  p i v o t a l  

m o v e m e n t   of  t h e   a p p r o a c h   d r i v e   member   15  is   h i n d e r e d   b y  

t he   p i n   22  w h i c h ,   a b u t t i n g   a g a i n s t   t he   i n c l i n e d   f l a t   o f  

the   c h i s e l - s h a p e d   t i p   of  t h e   p u s h - r o d   20,   t e n d s   to   p u s h  

s a i d   rod   20  i n t o   t h e   r e c e s s   t h e r e f o r ,   t h u s   c o m p r e s s i n g  



t h e   r e s p e c t i v e   c u p - s h a p e d   s p r i n g   21  u n t i l ,   a f t e r   a  

c e r t a i n   e f f o r t   ( a p p r o a c h   e f f o r t )   t h e   p u s h - r o d   20  i s  

p u s h e d   b a c k   t o   s u c h   an  e x t e n t   as  t o   p e r m i t   t h e  

a p p r o a c h   d r i v e   member   15  to   move  a n g u l a r l y   so  t h a t  

i t s   g u i d e   p r o j e c t i o n   17  may  e n t e r   t h e   r e c e s s   18  i n   t h e  

s i d e   w a l l   19  of  t h e   b a s e p l a t e ,   t h u s   w i t h d r a w i n g   t h e  

a b u t m e n t   p r o j e c t i o n   14  f r o m   t h e   p u s h i n g   a c t i o n   of  t h e  

end  p o r t i o n   12  of  t h e   c o u p l i n g   m e m b e r   4 ,   w h e r e b y   t h e  

l a t t e r   may  go  on  p u s h i n g   a g a i n s t   t h e   d r i v i n g   a b u t m e n t  

13  of  t h e   o p e r a t i n g   r o d   T2,  so  t h a t   t h e   l a t t e r   m a y  

e f f e c t   t h e   p o i n t   l o c k i n g   of  t h e   r o d   T1  and  r e s p e c t i v e  

o v e r l a p .  

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

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

of  t h e   c l o s e d   b l a d e .  

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

i n v e n t i o n   h a s   t h e   a d v a n t a g e   to   t a k e   u p ,   due  to   t h e  

e l a s t i c   c o u p l i n g   d e v i c e   b e t w e e n   t h e   s l i d e   3  a n d  

o p e r a t i n g   r o d s   T1,  T2,  any  d i s p l a c e m e n t   of  t h e   r o d   f o r  

t h e   o p e n e d   b l a d e   due  to   s h o c k s   or   v i b r a t i o n s   by  m o v i n g  

i t   b a c k   to   i t s   o r i g i n a l   p o i n t - l o c k i n g   p o s i t i o n .  

Upon  t he   o p p o s i t e   o p e r a t i n g   m a n e u v e r ,   t h e   s l i d e   3  i s  

moved  in   t h e   d i r e c t i o n   o p p o s i t e   to   t h a t   of  t h e   a r r o w  

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

to  t h o s e   d e s c r i b e d   a b o v e .   The  s w i t c h - p o i n t s   m e c h a n i s m  

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

m a n u a l l y   by  means   of  a  h a n d l e   to   be  c o u p l e d   w i t h   a  

s u i t a b l e   c l u t c h   ( n o t   s h o w n ) ,   w h i c h   a l s o   o p e n s   a n  



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

p r e v e n t i n g   any  s i m u l t a n e o u s   e l e c t r i c a l   o p e r a t i o n .  

A p p r o a c h  ( f a c i n g   t h e   p o i n t s ) .  

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

of  t h e   g u i d e   p r o j e c t i o n   17  of  t h e   a p p r o a c h   d r i v e  

member   15  i n t o   t h e   r e c e s s   18  i n   t h e   s i d e w a l l   19  o f  

t h e   b a s e p l a t e ,   t h e   t h r u s t   of   t h e   s l i d e   3  i s   t a k e n   u p  

by  t h e   c u p - s h a p e d   s p r i n g   21  w h i c h ,   t h u s ,   e x e r t s   a n  

a p p r o a c h   a c t i o n ,   i . e .   an  a c t i o n   t o   f o r c e   t h e  

r e s p e c t i v e   b l a d e   a g a i n s t   t h e   r a i l - s t o c k .   By  t h i s  

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

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

t r a c k - g a u g e .   In   f a c t ,   i n   c a s e   of   a b s e n c e   of  a  

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

t h e   rod   T1  w o u l d   o v e r r i d e ,   w h e r e b y   t h e   n o t c h e s   o f  

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

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

member   23  and  t h e   l a t t e r   w o u l d   be  p r e v e n t e d   f r o m  

e f f e c t i n g   i t s   p o i n t - l o c k i n g   s t r o k e   and  a c t u a t i o n   o f  

t h e   c h e c k   d e v i c e .   T h e r e f o r e ,   t h e   a c t i o n   of  t h e  

s p r i n g   21  makes   t h e   c l o s i n g   b l a d e   e x e r t   a  p r e - e s t a b l i s h e d  

p r e s s u r e   a g a i n s t   t h e   r a i l - s t o c k ,   t h u s   o v e r - c o m i n g  

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

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

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

D i s e n g a g e m e n t   of  t he   s l i d e .  

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



i n v e n t i o n ,   t h e   e l a s t i c   c o u p l i n g   b e t w e e n   t h e   s l i d e   3  

and  o p e r a t i n g   r o d s   T1,  T2  a ims   t o   p r e v e n t   any  d a m a g e  

to  t he   m o t o r   and  m e m b e r s   of  t h e   k i n e m a t i c   c h a i n   i n  

c a se   of  an  o b s t a c l e   or  s t r o n g   r e s i s t a n c e   o p p o s i n g   t o  

t h e   m o v e m e n t   of  t h e   b l a d e s .   In   f a c t ,   any  a c c i d e n t a l  

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

t h e   s w i t c h - p o i n t s   o p e r a t i v e   m o v e m e n t ,   no  m a t t e r   t h e  

c a u s e ,   makes   t h e   o p e r a t i n g   r o d s   T1,  T2  s t o p   as  w e l l .  

In   s u c h   a  c i r c u m s t a n c e ,   s i n c e   t h e   m o t o r   goes   o n  

p u s h i n g   t h e   s l i d e   3  t h r o u g h   t h e   w o r m - s c r e w   2,  t h e  

p i n s   11  and  11'  w i l l   p u r s u e   e x e r t i n g   a  c o r r e s p o n d i n g  

push   a g a i n s t   t h e   s h a p e d   p l a t e s  7   or   7 ' .  

S a i d   p l a t e s  7   or  7 ' ,   t h e r e f o r e ,   d i s p l a c e   t h e i r   s l i d e r s  

5  or  5'  a g a i n s t   t h e   a c t i o n   of   t h e   s p r i n g   6  u n t i l   t h e  

g u i d e   r o l l e r s   9  or  9'  w i l l   r e a c h   t h e   end  of  t h e   s l o t  

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

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

p l a t e s  7   or  7'  a b o u t   t h e i r   p i v o t s   8  or  8 ' .   The  s l i d e   3 

i s   t h u s   d i s c o n n e c t e d   f r o m   t h e   o p e r a t i n g   r o d s   T1,  T 2  

and  may  t e r m i n a t e   i t s   s t r o k e   so  as  to   a c t u a t e   t h e  

l i m i t - s w i t c h   d e v i c e   to   c u t   o f f   t h e   p o w e r   s u p p l y   to   t h e  

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

The  r e s t o r a t i o n   of  t he   n o r m a l   c o n d i t i o n   of  t h e   s w i t c h -  

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

the   r e v e r s e   o p e r a t i o n .   In   f a c t ,   t h e   b a c k w a r d   m o v e m e n t  

of  t h e   s l i d e   3  p e r m i t s   t h e   s h a p e d   p l a t e s  7   or  7 ' ,  

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

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

r e s t o r i n g   t h e   e l a s t i c   c o n n e c t i o n   b e t w e e n   the   s l i d e   3 

and  o p e r a t i n g   r o d s   T1,  T 2 .  



T r a i l i n g  ( f o r c i n g   o p e n   t h e   p o i n t s )  

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

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

p o i n t s   be  e n g a g e d   by  a  t r a i n   f r o m   t h e   h e e l   and  i n   a  

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

a s s e m b l y   w o u l d   be  o b t a i n e d   w i t h   no  damage   t o   t h e  

m e m b e r s ,   e i t h e r   i n t e r n a l   and  e x t e r n a l ,   of  t h e   s w i t c h -  

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

f o l l o w s :   t h e   a x l e   of  t h e   v e h i c l e   w h i c h   e n g a g e s   t h e  

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

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

s t o c k .   S i n c e   t h e   r o d   T1  of  t h e   now  o p e n   b l a d e   i s  

c o n n e c t e d   t o   t h e   s l i d e   3  t h r o u g h   t h e   e l a s t i c   c o u p l i n g  

d e v i c e ,   t h e   s l i d e   3  i s   u r g e d   t o   move  i n   t h e   s a m e  

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

r o d   T1.   The  c o n n e c t i o n   b e t w e e n   t h e   s l i d e   3  and  w o r m -  

s c r e w   2,  h o w e v e r ,   i s   made  i r r e v e r s i b l e   by  m e a n s   of  a  

s t a b i l i z i n g   d e v i c e   ( n o t   s h o w n )   w h e r e b y   t h e   s l i d e   3  

c a n n o t   be  d r i v e n   by  t h e   r o d   T1.   In   t h e s e   c o n d i t i o n s ,  

t h e   p i n   11'   s o l i d a r y   w i t h   t h e   s l i d e   3,  w h i c h   i s  

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

t h e   p l a t e   7 '   w h i c h ,   t h r o u g h   t h e   s l i d e r   5 ' ,   c a u s e s   a  

c o m p r e s s i o n   of  t h e   s p r i n g   6.   The  g u i d e   r o l l e r   9 ' ,  

t h e r e f o r e ,   moves   a l o n g   t h e   s l o t   of  t h e   p l a t e   7 '  

u n t i l   i t   r e a c h e s   t h e   end  of  s a i d   s l o t   w h e r e ,  a s   s t a t e d  

a b o v e ,   a  s u i t a b l e   s h a p i n g   u r g e s   t h e   p l a t e   7'   d o w n w a r d s  

by  p i v o t i n g   i t   a b o u t   i t s   p i v o t   8.  Thus ,   t h e   c o u p l i n g  

member   4  i s   d i s e n g a g e d   f r o m   t h e   s l i d e   3  and  may  s l i d e ,  

u n d e r   t h e   p u s h i n g   a c t i o n   of  t h e   rod   T2,  as  f a r   as  t o  



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

s u p p l y   t o   t h e   m o t o r .   As  a  r e s u l t ,   t h e   o p e r a t i n g   r o d   T1 

c o n n e c t e d   to   t h e   c o u p l i n g   member   4  i s ,   i n   t u r n ,  

d i s c o n n e c t e d   f r o m   t h e   s l i d e   3  and  t h e   s w i t c h - p o i n t s  

f r a m e   may  r e s u m e   i t s   o p e r a t i o n a l   m o v e m e n t   w i t h   n o  

damage   to   t h e   c o m p o n e n t s .   In   t h e   r e v e r s e   m o v e m e n t ,  

t h e   s l i d e   3  moves   b a c k   and  b r i n g s   t h e   s h a p e d   p l a t e  

b a c k   to   i t s   o r i g i n a l   p o s i t i o n   and  r e - e s t a b l i s h e s   t h e  

e l a s t i c   c o u p l i n g   b e t w e e n   t h e   s l i d e   3  and  r o d   T 1 .  

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

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

c o n d i t i o n s   by  means   of   a  s u c c e s s i v e   o p e r a t i v e   c o m m a n d ,  

w i t h   no  n e e d   of  a  l o c a l   i n t e r v e n t i o n .   I t   i s   a l s o   to   b e  

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

t h e   s w i t c h - p o i n t s   m e c h a n i s m   of  t h e   i n v e n t i o n ,   t h e r e   i s  

no  p o s s i b i l i t y   to   c h e c k   t h e   p o s i t i o n i n g   and  p o i n t s -  

l o c k i n g   i n   t h e   s w i t c h p o i n t s   v i a   t h e   c h e c k i n g   r o d s   01 

and  C2,  as  s o o n   as  t h e   m a r g i n   of  o v e r l a p   i s   n u l l i f i e d .  

P e r m a n e n t   or  o p t i o n a l   u n c a p a b i l i t y  o f   t r a i l i n g ( f o r c i n g  

o p e n   t h e   p o i n t s ) .  

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

i n v e n t i o n   may  be  made  u n c a p a b l e   of  t r a i l i n g   e i t h e r  

o p t i o n a l l y   u n d e r   command  or  p e r m a n e n t l y .  

The  u n c a p a b i l i t y   u n d e r   command  i s   e f f e c t e d   by  m e a n s  

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

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

when   n o t   e n e r g i z e d ,   l a t c h e s   t h e   p o i n t - l o c k   2 3 .  

The  p e r m a n e n t   u n c a p a b i l i t y   i s   o b t a i n e d   by  means   of  a  



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

c o n n e c t e d   to   t h e   o p e n   b l a d e   t o   move  to   s u c h   a n  

e x t e n t   as  t o   c a u s e   t h e   l o s s   of   t h e   e l e c t r i c a l  

p o s i t i o n a l   c h e c k   of  t h e   s w i t c h p o i n t s ,   b u t   n o t   t h e  

l o s s   of  t h e   p o i n t - l o c k   c a p a b i l i t y .  

Of  c o u r s e ,   t h e   i n v e n t i o n   i s   n o t   l i m i t e d   t o   t h e  

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

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

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

e q u i v a l e n t s ,   may  be  made  t h e r e t o   w i t h o u t   d e p a r t i n g  

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

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



1.  An  e l e c t r i c a l l y - a c t u a t e d   m e c h a n i s m   f o r   r a i l  

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

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

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

and  t h e   two  i n t e r n a l   o p e r a t i n g   r o d s   t h e r e o f ,   a r r a n g e d  

s i d e   by  s i d e   p a r a l l e l l y   to   e a c h   o t h e r ,   a r e   c o n n e c t e d  

to   an  e l a s t i c   c o u p l i n g   d e v i c e   a c t i n g   as  a  f o r c e -  

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

t r a i l i n g   ( f o r c i n g   o p e n   t h e   p o i n t s ) ,   a p p r o a c h   ( f a c i n g  

t h e   p o i n t s ) ,   and  of   s t a b i l i z i n g   t h e   p o i n t s ,   a n d  

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

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

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

r o t a t a b l e   a l t e r n a t e l y   i n   e i t h e r   d i r e c t i o n ,  

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

b e t w e e n   t h e   two  i n t e r n a l   o p e r a t i n g   r o d s   ( T 1 ,   T2)  a n d  

t h e   o v e r l y i n g  d r i v e n   s l i d e   (3)   c o m p r i s e s   a  c o u p l i n g  

m e m b e r   (4)   w h i c h   i s   c o n n e c t e d   to   t h e   o v e r l y i n g   s l i d e  

(3)   t h r o u g h   d r i v i n g   m e m b e r s   ( 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 )   w h i c h  

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

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

l i m i t s   a r e   e x c e e d e d ,   w h i l e   i t   i s   a r r a n g e d   b e t w e e n  

t h e   two  i n t e r n a l   o p e r a t i n g   r o d s   (T1 ,   T2)  and  i s  

c o n n e c t e d   to   e a c h   of  t h e m   by  m e a n s   of  two  o p p o s i t e  

d r i v i n g   a b u t m e n t s ,   one  of  w h i c h   ( 1 3 ,   1 3 ' )   i s   s t a t i o n a r y  

and  t h e   o t h e r   ( 1 4 ,   1 4 ' )   i s   r e t r a c t a b l e   so  as  to   b e  

d i s e n g a g e a b l e   f r o m   t h e   c o u p l i n g  m e m b e r   (4)   o n  

c o m p l e t i o n   of  t h e   m o v e m e n t s   of  t h e   s w i t c h p o i n t s   i n   a  



d i r e c t i o n   f o r   one  o p e r a t i n g   r o d   (T1)   and  i n   t h e   o p p o s i t e  

d i r e c t i o n   f o r   t h e   o t h e r   o p e r a t i n g   r o d   ( T 2 ) .  

2 .  A   s w i t c h p o i n t s   m e c h a n i s m   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 z e d   i n   t h a t   e a c h   end   p o r t i o n   ( 1 2 ,   1 2 ' )   of  t h e  

c o u p l i n g   member   (4)   c o - o p e r a t e s   w i t h   a  s t a t i o n a r y  

d r i v i n g   a b u t m e n t   (13  or   1 3 ' )   of  one  of  t h e   i n t e r n a l  

o p e r a t i n g   r o d s   (T1  or  T2)  and   w i t h   a  r e t r a c t a b l e  

d r i v i n g   member   (14  or  1 4 ' )   of   t h e   o t h e r   i n t e r n a l  

o p e r a t i n g   r o d   (T1  or  T 2 ) .  

3 .  A   s w i t c h p o i n t s   m e c h a n i s m   a c c o r d i n g   t o   c l a i m   1 

or   2,  c h a r a c t e r i z e d   i n   t h a t   s a i d   r e t r a c t a b l e   d r i v i n g  

m e m b e r   (14  or   1 4 ' )   i s   a r r a n g e d   on  an  a p p r o a c h   d r i v e  

m e m b e r   (15  or  1 5 ' )   w h i c h   i s   p i v o t a b l y   m o u n t e d   o n  

t h e   r e s p e c t i v e   i n t e r n a l   o p e r a t i n g   r o d   (T1 ,   T2)  and  i s  

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

t h e   r e s p e c t i v e   end  p o r t i o n   ( 1 2 ,   1 2 ' )   of  t h e   c o u p l i n g  

m e m b e r   (4)   by  t h e   a c t i o n   of   a  g u i d e   p r o j e c t i o n   (17   o r  

1 7 ' )   f o r m e d   t h e r e o n   and  s l i d a b l e   on  t h e   s i d e   w a l l  

(19   or   1 9 ' )   of  t h e   b a s e p l a t e   g u i d i n g   t h e   i n t e r n a l  

o p e r a t i n g   r o d s   (T1,   T 2 ) ,   s a i d   g u i d e   p r o j e c t i o n   (17  o r  

1 7 ' )   b e i n g   a d a p t e d   to   e n t e r ,   on  c o m p l e t i o n   of   t h e  

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

(T1  or   T 2 ) ,   a  r e c e s s   (18   or   1 8 ' )   i n   t h e   r e s p e c t i v e  

s i d e   w a l l   (19  or  1 9 ' )   of   t h e   b a s e p l a t e ,   t h u s   p e r m i t t i n g  

s a i d   a p p r o a c h   d r i v e   m e m b e r   (15  or   1 5 ' )   to   d i s p l a c e  

a n g u l a r l y   so  as  to  d i s e n g a g e   i t s   d r i v i n g   a b u t m e n t  

(14  or   1 4 ' )   f r om  t h e   c o u p l i n g   member   (4)   and  t o  

p e r m i t   t h e   l a t t e r   to   p u r s u e   i t s   m o v e m e n t   to   t h e   end  o f  



t h e   s t r o k e   of  t h e   o t h e r   i n t e r n a l   o p e r a t i n g   r o d   (T1  o r  

T2)  to   w h i c h   i t   i s   c o u p l e d   by  means   of  a  s t a t i o n a r y  

d r i v i n g   a b u t m e n t   (13  or   1 3 ' ) .  

4 .   A  s w i t c h p o i n t s   m e c h a n i s m   a c c o r d i n g   to   c l a i m   3 ,  

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

e a c h   p i v o t a b l e   a p p r o a c h   d r i v e   member   (15  or   1 5 ' )   t o  

d i s e n g a g e   f r o m   t h e   c o u p l i n g   member   (4)  o c c u r s  

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

e x a m p l e ,   by  means   of   a  p u s h - r o d   (20  or  2 0 ' )   s l i d a b l y  

g u i d e d   i n   t h e   a p p r o a c h   d r i v e   member   (15  or   1 5 ' ) ,  

u r g e d   o u t w a r d s   by  a  s p r i n g   ( 2 1 )   and  c o - o p e r a t i n g ,  

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

(22  or   2 2 ' )   r o t a t a b l y   m o u n t e d   on  t h e   r e s p e c t i v e  

i n t e r n a l   o p e r a t i n g   r o d   (T1  or  T 2 ) .  

5.  A  s w i t c h p o i n t s   m e c h a n i s m   a c c o r d i n g   t o   one  o r  

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 z e d   i n   t h a t  

s a i d   c o u p l i n g   member   (4 )   has   a s s o c i a t e d   t h e r e w i t h  

two  t h r u s t   m e m b e r s   ( f o r   e x a m p l e ,   p i n s   11,  1 1 ' )   f i x e d  

to   t h e   s l i d e   (3)   and   s p a c e d   f r o m   e a c h   o t h e r   i n   t h e  

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

(T1,   T 2 ) ,   s a i d   t h r u s t   m e m b e r s   ( 1 1 ,   1 1 ' )   c o - o p e r a t i n g  

w i t h   two  d r i v i n g   m e m b e r s   (7 ,   7 ' )   c a r r i e d   by  t h e   c o u p l i n g  

m e m b e r   (4)   and  a d a p t e d   to   move  r e s i l i e n t l y   to   a  

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

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

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

t h r u s t   m e m b e r   of  t h e   s l i d e   when   s a i d   e x t e n t   h a s   b e e n  

e x c e e d e d .  



6 .  A   s w i t c h p o i n t s   m e c h a n i s m   a c c o r d i n g   t o   c l a i m   5 ,  

c h a r a c t e r i z e d   by  two  s l i d e r s   (5)   s l i d a b l y   a c c o m m o d a t e d  

i n   a  l o n g i t u d i n a l   r e c e s s   of   t h e   c o u p l i n g   m e m b e r   ( 4 )  

and   p u s h e d   by  an  i n t e r p o s e d   c o m p r e s s i o n   s p r i n g   (6 )   t o  

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

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

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

( 4 )   a r e   f o r m e d   by  two  s h a p e d   p l a t e s   ( 7 ,  7 ' )   w h i c h   a r e  

a r r a n g e d   e a c h   i n   one  of   s a i d   s l i d e r s   (5 )   so  as  t o   b e  

r o t a t a b l e   a b o u t   a  t r a n s v e r s e   p i v o t   (8)   and   c o m p r i s e  

e a c h   a  d r i v i n g   p o r t i o n   ( 1 0 ,   1 0 ' )   p r o t r u d i n g   u p w a r d l y  

t o w a r d s   t h e   o v e r l y i n g   s l i d e   (3 )   t h r o u g h   a  l o n g i t u d i n a l  

s l o t   i n   t h e   c o u p l i n g   m e m b e r   (4 )   and  c o - o p e r a t i n g   w i t h  

an   a s s o c i a t e d   d r i v i n g   o r   t h r u s t   member   ( 1 1 ,   1 1 ' )   o f  

s a i d   s l i d e   ( 3 ) .  

7.   A  s w i t c h p o i n t s   m e c h a n i s m   a c c o r d i n g   to   c l a i m s   5 

and   6,  c h a r a c t e r i z e d   i n   t h a t   e a c h   p i v o t a b l e   s h a p e d  

p l a t e   (7 ,   7 ' )   i s   f o r m e d  -   i n   t h e   end  t h e r e o f   o p p o s e d  

f r o m   t h e   s p r i n g   ( 6 )  -   w i t h   a  s u i t a b l y   s h a p e d   s l o t  

s l i d a b l y   r e c e i v i n g   a  g u i d e   r o l l e r   (9)   f i x e d   t o   t h e  

c o u p l i n g   member   (4)   and  m a i n t a i n i n g   t h e   p i v o t a b l e  

s h a p e d   p l a t e   (7 ,   7 ' )   i n   i t s   a n g u l a r   e n g a g e m e n t  

p o s i t i o n   w h e r e i n   i t s   d r i v i n g   p o r t i o n   ( 1 0 ,   1 0 ' )   m a y  

be  e n g a g e d   by  t h e   a s s o c i a t e d   d r i v i n g   or   t h r u s t   m e m b e r  

( 1 1 ,   1 1 ' )   of  t h e   o v e r l y i n g   s l i d e   ( 3 ) ,   w h e r e a s  

w h e n   s a i d   s h a p e d   p l a t e   ( 7 ,   7 ' )   moves   r e s i l i e n t l y  

t o w a r d s   t h e   s p r i n g   (6 )   t h e   r e s p e c t i v e   g u i d e   r o l l e r   ( 9 )  

d i s p l a c e s   s a i d   p l a t e   ( 7 ,   7 ' )   a n g u l a r l y   to   a  

d i s e n g a g e m e n t   p o s i t i o n   w h e r e i n   i t s   d r i v i n g   p o r t i o n  



( 1 0 ,   1 0 ' )   d i s e n g a g e s   f r o m   t h e   a s s o c i a t e d   d r i v i n g   o r  

t h r u s t   m e m b e r   ( 1 1 ,   1 1 ' )   of  t h e   s l i d e   ( 3 ) .  

8 .  A   s w i t c h p o i n t s   m e c h a n i s m   a c c o r d i n g   t o   one  o r  

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 z e d   i n   t h a t  

t h e   c o u p l i n g   m e m b e r   (4)   s l i d a b l e   t o g e t h e r   w i t h   t h e  

s l i d e   (3)  i s   s u b s t a n t i a l l y   of  p r i s m a t i c   s h a p e   and  i s  

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

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

9.  An  e l e c t r i c a l l y - a c t u a t e d   m e c h a n i s m   f o r   r a i l  

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

o r   p a r t l y   s u b s t a n t i a l l y   as  d e s c r i b e d ,   as  shown   a n d  

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