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An  adapter,  particularly  intended  for  an  electrical  contact  rail. 
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Q.  
Ul  

©  The  invention  relates  to  an  adapter  (10)  for  cooperation 
with  a  substantially  C-shaped  contact  rail,  collector  rail,  wiring 
channel  or  like  device  (126)  having  flange-like  portions  facing 
towards  a  longitudinally  extending  opening,  these  flange-like 
portions  carrying  on  their  inner  surfaces  electrical  conductors 
(158,  159,  160).  The  adapter  includes  an  elongated  insertion 
part  (22)  and  a  contact  and  locking  beam  having  electrical  con- 
tact  pins  (42,  44)  and  being  arranged  to  be  swung  between  a 
position  in  which  it  lies  in  the  insertion  part  for  insertion  of  the 
adapter  (10)  into  the  contact  rail  (126)  or  removal  of  the  adap- 
ter  therefrom,  and  an  extended  position  in  which  it  is  firmly  se- 
cured  against  the  flange-like  parts  of  the  contact  rail.  The  con- 
tact  beam  is  secured  to  a  hollow  shaft  (52)  which  extends 
through  a  guide  sleeve  (84)  on  the  adapter  (10).  The  shaft  (52) 
and  the  guide  sleeve  (84)  include  manoeuvering  grooves  (66) 
and  guide  grooves  (88)  respectively,  for  receiving  a  mounting 
tool  (100),  by  means  of  which  the  adapter  can  be  fitted  to  and 
removed  from  the  contact  rail  (126).  The  connector  includes  a 
push-cover  (20)  for  the  guide  sleeve  (84),  this  cover  activating 
a  switch  in  a  manner  to  break  the  supply  of  current  when  the 
opening  of  the  guide  sleeve  (84)  is  accessible  to  the  mounting 
tool  (100).  The  adapter  is  provided  on  the  front  side  (12) 
thereof  with  a  signal  lamp  (18),  which  lights-up  when  the  adap- 
ter  (10)  is  connected  to  a  current-carrying  conductor. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a d a p t e r ,   and  i n  

p a r t i c u l a r ,   a l t h o u g h   not  e x c l u s i v e l y ,   to  an  a d a p t e r   fo r   a n  

e l e c t r i c a l   c o n t a c t   r a i l   of  the  k ind   se t   f o r t h   in  t h e  

p r e a m b l e   of  Claim  1.  As  used   h e r e ,   and  in  the  f o l l o w i n g ,  
the  term  " c o n t a c t   r a i l "   is  meant  to  i n c l u d e   w i r i n g - c h a n n e l s ,  
c o l l e c t o r   r a i l s   and  l i k e   e l e c t r i c a l - c o n d u c t o r   d e v i c e s .  

In  o r d e r   to  p r o v i d e   a  g r e a t e r   d e g r e e   of  f l e x i b i l i t y  
when  m o d i f y i n g   e l e c t r i c a l   i n s t a l l a t i o n   s y s t e m s ,   and  t o  

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

e n g i n e e r s   now  use  to  an  i n c r e a s i n g   e x t e n t   e l e c t r i c a l  

c o n t a c t   r a i l s   to  which  an  a d a p t e r   can  be  c o n n e c t e d   d i r e c t l y .  
A  t y p i c a l   c o n t a c t   r a i l   is  of  U - s h a p e d   c r o s s - s e c t i o n ,   h a v i n g -  

a  s l o t - l i k e   open ing   f a c i n g   u p w a r d l y   or  downwardly   in  t h e  

room,  t h r o u g h   which  e l e c t r i c a l   c o n d u c t o r s   are   drawn.   The 

e l e c t r i c a l   c o n d u c t o r s   are  embedded  o n  t h e   i n n e r   s u r f a c e  
of  the  s i de   w a l l s   of  the   U - s h a p e d   s e c t i o n .   One  s u c h  

c o n t a c t   r a i l   is  d e s c r i b e d   and  i l l u s t r a t e d   in  Swedish   L a y -  
Out  P r i n t   7106528.   The  i n c r e a s e   in  s t r u c t u r a l   f l e x i b i l i t y  
a f f o r d e d   h e r e b y ,   however ,   has  been  a c h i e v e d   at   the  c o s t   o f  

s a f e t y ,   s i n c e   the   c u r r e n t - c a r r y i n g   c o n d u c t o r s   l i e   f u l l y  
exposed   and  can  r e a d i l y   be  t o u c h e d ,   t h e r e b y   p r e s e n t i n g   a  
d a n g e r o u s   h a z a r d ,   not   l e a s t   to  c h i l d r e n .  

In  h i s   e a r l i e r   Swedish   P a t e n t   A p p l i c a t i o n   No. 

8 2 0 6 9 4 7 - 7 ,   the   p r o p r i e t o r   of  the   p r e s e n t   a p p l i c a t i o n   h a s  

p r o p o s e d   a  s o l u t i o n   to  t h e s e   p r o b l e m s ,   t h i s   s o l u t i o n   t a k i n g  
the   form  of  a  c o n t a c t   r a i l   which  is  of  s u b s t a n t i a l l y   C - s h a p e d  
c r o s s - s e c t i o n   and  which  has  i n w a r d l y   t u r n e d   l e d g e s   w h i c h  
e x t e n d   t o w a r d s   the  mouth  of  the   r a i l ,   or  c o n d u i t ,   and  t h e  
i n s i d e   s u r f a c e s   of  which  are   i n t e n d e d   to  s u p p o r t   t h e  
e l e c t r i c a l   c o n d u c t o r s .   This  c o n t a c t   r a i l   is  a r r a n g e d   to  c o -  
ac t   wi th   an  a d a p t e r   which  c o m p r i s e s   an  e x t e n d a b l e   c o n t a c t  
beam,  which  upon  i n s e r t i o n   and  w i t h d r a w a l   of  the  a d a p t e r  
is  i n t e n d e d   to  l i e   f l u s h   wi th   an  i n s e r t i o n   p a r t   of  s a i d  

a d a p t e r ,   and  which  can  be  e x t e n d e d   w i t h i n   the  c o n t a c t   r a i l ,  



t h r o u g h   p i v o t   a c t i o n ,   and  moved  f o r w a r d s   i n t o   c o n t a c t   w i t h  

s a i d   c o n d u c t o r s   and  r e a r w a r d s   out   of  c o n t a c t   t h e r e w i t h ,  
wi th   the  a id   of  s u i t a b l e   means,   such  as  a  screw  or  l i k e  

d e v i c e   a c c e s s i b l e   from  o u t s i d e   the  r a i l .   In  t h i s   known 

a r r a n g e m e n t ,   the   c o n t a c t   beam  is  mounted  for   a x i a l ,   b u t  

not   r o t a t i o n a l ,   movement  on  an  a x i a l l y   r o t a t a b l e   s h a f t  

h a v i n g   l o c a t e d   on  the  o u t w a r d l y   f a c i n g   s i d e   t h e r e o f   m e a n s ,  
such  as  a  s c r e w d r i v e r   s l o t   or  l i k e   d e v i c e ,   by  which  t h e  

s h a f t   can  be  t u r n e d   abou t   i t s   long  a x i s .   This  r o t a r y   s h a f t  

is  t u b u l a r   and  h o u s e s   a  screw  by  means  of  which  the  c o n t a c t  
beam  can  be  moved  a x i a l l y   on  the   s h a f t ,   i n t o   and  out  o f  

a d a p t e r   l o c k i n g   p o s i t i o n s .  
This  p r o p o s e d   a r r a n g e m e n t   for   r o t a t i n g   and  a x i a l l y  

moving  the  c o n t a c t   beam,  or  l o c k i n g   beam,  be tween   i t s  

r e s p e c t i v e   a d a p t e r - l o c k i n g   and  a d a p t e r - r e l e a s i n g   p o s i t i o n s  
is  encumbered   wi th   a  number  of  d i s a d v a n t a g e s ,   h o w e v e r .  

For  e x a m p l e ,   the   a r r a n g e m e n t   is  q u i t e   c o m p l i c a t e d ,   s i n c e   i t  

c o m p r i s e s   two  m u t u a l l y   s e p a r a t e   p a r t s   for   e f f e c t i n g   r o t a t -  
t i o n   and  a x i a l   movement  r e s p e c t i v e l y   of  the  c o n t a c t   beam.  

F u r t h e r m o r e ,   the   use  of  a  screw  to  e f f e c t   a x i a l   movement  
of  the   c o n t a c t   beam  has  the  s e r i o u s   d i s a d v a n t a g e   t h a t   t h e r e  

a re   no  d i s t i n c t   t e r m i n a l   p o s i t i o n s   in  r e s p e c t   of  t h i s  
movement.   C o n s e q u e n t l y ,   i t   is  p o s s i b l e   to  t i g h t e n   t h e  
c o n t a c t   beam  to  a  l o c a t i o n   which  s t o p s   s h o r t   of  the   c o n d u c -  

t o r s ,   so  as  to  o b t a i n   a  poor  c o n t a c t   a n d / o r   so  t h a t   t h e  

a d a p t e r   is  l o o s e l y   s e a t e d .   On  the  o t h e r   hand,   t h e r e   is  a  
r i s k   t h a t   an  e f f o r t   w i l l   be  made  to  o v e r - s c r e w   the  c o n t a c t  
bar   and  t h e r e b y   damage  the  s c r e w - t h r e a d s .   C o r r e s p o n d i n g  
p r o b l e m s   are   e x p e r i e n c e d   when  s c r e w i n g - o u t   the  c o n t a c t  

beam;  fo r   example   the   beam  may  be  s c rewed   out  too  f a r ,  

so  as  to  be  c o m p l e t e l y   f r e e .   M o r e o v e r ,   the   screw  means  i s  
a c c e s s i b l e   from  o u t s i d e   the  r a i l .  

C o n s e q u e n t l y ,   an  o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e  
an  a d a p t e r   fo r   a  c o n t a c t   r a i l   of  the   a f o r e m e n t i o n e d   k ind   i n  
which  a  s i n g l e   a c t u a t i n g   means  is  used  fo r   both   r o t a t i n g  
the  c o n t a c t   beam  and  for   moving  the   same  a x i a l l y ,   and  i n  
which  t h i s   a x i a l   movement  t a k e s   p l a c e   be tween   two  d i s t i n c t ,  



r e a d i l y   d i s c e r n i b l e   t e r m i n a l   p o s i t i o n s .  
To  t h i s   end  the  a d a p t e r   is  p r o v i d e d   wi th   the  f e a t u r e s  

s e t   f o r t h   in  the  c h a r a c t e r i z i n g   c l a u s e   of  Claim  1 .  
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  more  d e t a i l  

wi th   r e f e r e n c e   to  an  e x e m p l i f y i n g   embodiment   t h e r e o f  

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

F i g u r e   1  is  a  p e r s p e c t i v e   view  of  an  a d a p t e r   a c c o r d i n g  
to  the  i n v e n t i o n ;  

F i g u r e   2  is  a  s i d e   e l e v a t i o n   of  an  a d a p t e r   a c c o r d i n g  
to  the  i n v e n t i o n ;  

F i g u r e   3  is  an  end  view  of  the  i n v e n t i v e   a d a p t e r ;  
F i g u r e   4  is  a  p e r s p e c t i v e   view  of  an  a d a p t e r   in  w h i c h  

an  e x t e n d e d   c o n t a c t   beam  o c c u p i e s   i t s   l o c k i n g   p o s i t i o n ;  
F i g u r e   5  is  a  p e r s p e c t i v e   view  of  an  a d a p t e r ,   i l l u -  

s t r a t i n g   the  c o n t a c t   beam  in  an  i n s e r t e d   p o s i t i o n ,   f o r  

i n s e r t i o n   and  w i t h d r a w a l   of  the   a d a p t e r ;  
F i g u r e   6  is  a  p e r s p e c t i v e   view  of  the  o u t w a r d l y  

f a c i n g   s i d e   of  a  c o n t a c t   b e a m ;  

F i g u r e   7  is  a  p e r s p e c t i v e   view  of  the  i n w a r d l y   f a c i n g  
s i d e   of  a  c o n t a c t   beam  p r o v i d e d   wi th   c o n t a c t   p i n s ;  

F i g u r e   8  is  a  s ide   view  of  a  c o n t a c t   b e a m ;  

F i g u r e   9  is  an  end  view  of  a  c o n t a c t   beam;  

F i g u r e   10  is  an  e x p l o d e d   view  in  p e r s p e c t i v e   of  a  
c o n t a c t   beam,  h a v i n g   a  phase   s e l e c t o r ;  

F i g u r e   11  i l l u s t r a t e s   the   c o n t a c t   beam  shown  i n  

F i g u r e   10,  seen  from  the  pin  s i d e ;  

F i g u r e s   12a,  b , c ,   are   t h r e e   d i f f e r e n t   v iews  of  a  
gu ide   s l e e v e   p r o v i d e d   wi th   a  cu rved   gu ide   g r o o v e :  

F i g u r e s   13a,  b,  c  are  end  views  of  the   gu ide   s l e e v e  
wi th   c o r r e s p o n d i n g   o r i e n t a t i o n ,   showing  the  e n t r y   to  t h e  

gu ide   g roove   and  l o c k i n g   s h o u l d e r s ;  

F i g u r e s   14a-d  are  four   d i f f e r e n t   v iews  of  a  p i v o t  
s h a f t   i n t e n d e d   for   c o - a c t i o n   wi th   the  c o n t a c t   beam  a n d  

p r o v i d e d   wi th   a  m a n o u v e r i n g   s l e e v e   which  p r e s e n t s   v a r i o u s  

m a n o u v e r i n g   and  l o c k i n g   s l o t s ;  

F i g u r e   15  i l l u s t r a t e s   a  t o o l   for   moun t ing   the  a d a p -  
t e r ;  



F i g u r e s   16  a-c  a re   end  views  of  the  gu ide   s l e e v e  
and  the   m a n o u v e r i n g   s l e e v e ,   and  show  the  s l e e v e s   i n  
t h r e e   d i f f e r e n t   p o s i t i o n s ;  

F i g u r e   17  is  a  p e r s p e c t i v e   view  of  the  g u i d e  
s l e e v e   and  m a n o u v e r i n g   s l e e v e ;  

F i g u r e   18  is  a  c r o s s - s e c t i o n a l   view  of  a  c o n t a c t  

r a i l ,   or  w i r i n g   c h a n n e l ,   wi th   an  a d a p t e r   c o n n e c t e d   t h e r e -  

to ;   a n d  

F i g u r e   19  is  a  p a r t l y   c u t - a w a y   d e t a i l   view  of  a n  
a d a p t e r   p r o v i d e d   wi th   a  s o - c a l l e d   s a f e t y   s w i t c h .  

F i g u r e   1  i l l u s t r a t e s   an  a d a p t e r   10  h a v i n g   a  f r o n -  
t a l   p a r t   12  and  a  r e a r   p a r t   14,  which  f o r  r e a s o n s   o f  
m a n u f a c t u r e   and  a s s e m b l y   may  be  d i v i d e d   i n t o   two  p a r t s .  
A r r a n g e d   in  the   f r o n t a l   p a r t   12  a re   two  e a r t h e d ,   d e e p e -  
ned  power  o u t l e t   i n s e r t s   16.  Also  p r o v i d e d   in  t h i s   f r o n t a l  

p a r t   of  the   a d a p t e r   is  an  o p e n i n g   for   a ccommoda t ing   a  
s i g n a l   lamp  18,  fo r   example   a  l i g h t   d i o d e ,   which  i s  
i n t e n d e d   to  i l l u m i n a t e   when  c u r r e n t   r e a c h e s   the  a d a p t e r .  
The  f r o n t   of  the   a d a p t e r   a l s o   has  a r r a n g e d   t h e r e o n   a  
push  cove r   20,  which  s i m u l t a n e o u s l y   s e r v e s   as  means  f o r  

m a n i p u l a t i n g   an  a d a p t e r   s w i t c h .   The  f u n c t i o n   h e r e o f   w i l l  
be  d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r .   The  r e a r   p a r t   14 
of  the   a d a p t e r   i n c l u d e s   an  i n s e r t i o n   p a r t   22  h a v i n g   e a r t h e d  

c o n t a c t   p i n s   24  p o s i t i o n e d   a s y m m e t r i c a l l y   t h e r e o n .  

F i g u r e s   2-5  are   d i f f e r e n t   v iews  of  the  a d a p t e r   10 
and  i t s   l o c k i n g   beam  or  c o n t a c t   beam  26,  wi th   sa id   beam 

b e i n g   shown  in  v a r i o u s   p o s i t i o n s .   The  i n s e r t i o n   p a r t  
i n c l u d e s   r e c e s s e s   28  which  p r e s e n t   l o n g i t u d i n a l l y   e x t e n -  

d ing   l e d g e s   30,31  which  r e c e i v e   the  c o n t a c t   beam  in  i t s  
i n s e r t e d   p o s i t i o n   ( F i g u r e s   2 ,  3   and  5) .   As  shown  in  t h e s e  

f i g u r e s ,   when  the  c o n t a c t   beam  is  i n s e r t e d ,   i t   l i e s   f u l l y  
w i t h i n   the   o u t e r   c o n f i n e s   of  the   i n s e r t i o n   p a r t .   The  o n e  
l e d g e   31  is  p r o v i d e d   wi th   a  p r o j e c t i o n   32,  which  i s  
i n t e n d e d   to  d e t e r m i n e   the  p o s i t i o n c f   the  c o n t a c t   beam,  a s  
d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r .  

The  v a r i o u s   p a r t s   of  the  l o c k i n g   or  c o n t a c t   beam 

can  b e s t   be  seen  from  F i g u r e s   6-9 ,   which  i l l u s t r a t e  



d i f f e r e n t   views  of  the  c o n t a c t   beam  shown  in  F i g u r e s   2 - 5 .  
The  c o n t a c t   beam  c o m p r i s e s   a  body  34  h a v i n g   a  f i r s t   c o v e r  
36  and  a  second   s l i d i n g   cover   38,  which  c o v e r s   a  s p a c e  
fo r   a ccommoda t ing   a  phase   s e l e c t o r .   E x t e n d i n g   from  t h e  

p h a s e - c o n d u c t o r   space   are   t h r o u g h - p a s s i n g   s l o t s   40  w h i c h  

are  i n t e n d e d   to  r e c e i v e   phase   c o n t a c t   p i n s   42.  S i m i l a r l y ,  
t h e r e   is  a r r a n g e d   on  the  o p p o s i t e   s h o r t - e n d   of  the  c o n t a c t  
beam  a  n e u t r a l   p in   44.  When  c o n n e c t e d   to  a  c o n t a c t   r a i l ,  
t h e s e   p ins   are   i n t e n d e d   to  be  in  e l e c t r i c a l   c o n t a c t   w i t h  

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

r e s p e c t i v e l y .   A r r a n g e d   c e n t r a l l y   on  the  long  s i d e s   of  t h e  
c o n t a c t   beam  are  c o r r e s p o n d i n g   c o n d u c t o r - p i n s   46  a n d  

n e u t r a l   c o n d u c t o r   p i n s   48,  which  are  i n t e n d e d   to  b e  

b r o u g h t   i n t o   c o n t a c t   wi th   c o r r e s p o n d i n g   c o n t a c t   lugs   o r  

e a r s   a s s o c i a t e d   wi th   r e s p e c t i v e   o u t g o i n g   c o n d u c t o r s   i n  
the  a d a p t e r ,   when  the  c o n t a c t   beam  is  b r o u g h t   to  i t s  

l o c k i n g   p o s i t i o n   in  a  c o n t a c t   r a i l .   L o c a t e d   on  the  p i n  
s ide   of  the   c o n t a c t   beam  is  a  s c r e w - t h r e a d e d   c y l i n d r i c a l  
c o n n e c t o r   50  for   c o - a c t i o n   wi th   a  s h a f t   52,  which  is  shown 

more  c l e a r l y   in  F i g u r e   14 .  

In  F i g u r e   4,  the   c o n t a c t   beam  26  is  shown  w i t h d r a w n  
to  i t s   f u l l e s t   e x t e n t   from  the  f r o n t   of  the  a d a p t e r .   I n  
t h i s   p o s i t i o n   the  beam  26  is  in  a b u t m e n t   w i t h ,   or  i m m e d i a -  

t e l y   a d j a c e n t   to  the   p r o j e c t i o n   32.  At  the  same  t i m e ,   t h e  
c o n t a c t   beam  a l s o   l i e s   a g a i n s t   a b u t m e n t   s u r f a c e s   33  on  
the   l e d g e s   3 0 , 3 1 .   When  the  a d a p t e r   is  to  be  l o c k e d   to  a  
c o n t a c t   r a i l ,   the   c o n t a c t   beam  26  is  moved  a x i a l l y   f r o m  

the  p o s i t i o n   shown  in  F i g u r e   4  u n t i l   i t   r e s t s   in  c u t - o u t s  
29  in  the  i n s e r t i o n   p a r t   22.  The  c o n t a c t   beam  26  w i l l   t h e n  
l i e   a g a i n s t   f l a n g e - l i k e   p o r t i o n s   on  bo th   s i d e s   of  a n  
open ing   e x t e n d i n g   a long   the  c o n t a c t   r a i l ,   w h e r e w i t h   n e u -  
t r a l   p ins   and  phase   p ins   are   b r o u g h t   i n t o   e l e c t r i c a l  
c o n t a c t   w i th   c o r r e s p o n d i n g   phase   c o n d u c t o r s   and  n e u t r a l  
c o n d u c t o r s   a r r a n g e d   in  the  f l a n g e - l i k e   p o r t i o n s .   F i g u r e   18 
i l l u s t r a t e s   an  example   of  one  such  c o n t a c t   r a i l   h av ing   a n  
a d a p t e r   c o n n e c t e d   t h e r e t o .  

F i g u r e s   10  and  11  are   e x p l o d e d   views  of  a n o t h e r  



embodiment   of  a  c o n t a c t   beam  or  l o c k i n g   beam  2 6 ' .   T h i s  

beam  d i f f e r s   from  t h a t   a f o r e d e s c r i b e d   insomuch  as  t h e  

body  341  is  of  d i f f e r e n t   d e s i g n   to  the   body  34  of  t h e  

p r e v i o u s   embodiment   and  has  a  s l i d i n g   cove r   54  w h i c h  

e m b r a c e s   the  whole  of  the   body  3 4 ' ,   t h e r e w i t h   p r o v i d i n g   a  
more  r o b u s t   d e s i g n .   B e n e a t h   the   cover   p l a t e   36  t h e r e   c a n  
be  seen  a  c o n t a c t   r a i l   56,  which  c o n n e c t s   the  i n g o i n g  
n e u t r a l   c o n t a c t   p in   44  to  the  o u t g o i n g   n e u t r a l   c o n t a c t  

pin  48.  The  i n g o i n g   phase   c o n t a c t   pin  42  can  be  p l a c e d   i n  

a n y  o n e   of  the   t h r o u g h - p a s s i n g   s l o t s   40,  as  i n d i c a t e d  

s y m b o l i c a l l y   a t   58.  The  pin  42  is  c o n n e c t e d   to  the  o u t -  

go ing   phase   c o n t a c t   p in   46  t h r o u g h   an  i n s u l a t e d   c o n d u c t o r  

6 0 .  

F i g u r e s   14  a-d  show  four   d i f f e r e n t   views  of  t h e  

p i v o t   s h a f t   52,  which  has  a  s c r e w - t h r e a d e d   end  62  f o r  

c o n n e c t i n g   the  s h a f t   to  the  c o n n e c t o r   50  on  the  a d a p t e r .  
At  i t s   o p p o s i t e   end,   the   s h a f t   is  p r o v i d e d   wi th   a  h o l l o w  

s h a f t - s e c t i o n   or  c y l i n d r i c a l   m a n o u v e r i n g   s l e e v e   64  h a v i n g  
a  complex  s l o t - a r r a n g e m e n t   66  a r r a n g e d   t h e r e i n .   This  s l o t  

a r r a n g e m e n t   c o m p r i s e s   an  a x i a l   t a k e - o u t   s l o t   68,  a  
c i r c u m f e r e n t i a l   t r a n s v e r s e   s l o t   70,  and  an  a x i a l   s top   s l o t  

72.  In  the   j u n c t u r e   be tween   the  t r a n s v e r s e   s l o t   70  a n d  
the   s t o p   s l o t   72  t h e r e   is  l o c a t e d   a  l o c k i n g   p o s i t i o n   7 4 ,  
w h i l e   a  r e l e a s e   p o s i t i o n   76  is  l o c a t e d   a t   the  o p p o s i t e   e n d  
of  the   s top   s l o t   72,  the  f u n c t i o n s   of  which  w i l l   b e  
d e s c r i b e d   more  f u l l y   h e r e i n a f t e r .   The  s l e e v e   64  a l so   h a s  

a r r a n g e d   t h e r e i n   two  f u r t h e r ,   s u b s t a n t i a l l y   a x i a l l y   e x t e n -  

d ing   l o c k i n g   s l o t s   or  g r o o v e s   78,  78'  h a v i n g   r e c e s s e s   8 0 ,  
80'  fo r   a x i a l l y   l o c k i n g   the   s h a f t   62  wi th   the   c o n t a c t  
beam  a t t a c h e d   t h e r e t o .   In  the   f i g u r e s ,   the   l o c k i n g   s l o t  
and  a s s o c i a t e d   r e c e s s   to  the   l e f t   of  the  s l o t   a r r a n g e m e n t  
66  have  been  r e f e r e n c e d   78'  and  80'  r e s p e c t i v e l y .   In  t h e  

f i g u r e s ,   the   i n n e r   s u r f a c e s   of  the  s l e e v e   64  have  b e e n  
i d e n t i f i e d   wi th   a  dark   c o l o u r ,   wh i l e   l o o k - t h r o u g h   a n d  

r e s p e c t i v e   s l o t   s i d e s   have  been  l e f t   p l a i n .   The  s l o t s   o r  

g r o o v e s   6 6 , 7 8 ,   78'  a re   a p p r o x i m a t e l y   u n i f o r m l y   d i s t r i b u t e d  

on  the  end  s u r f a c e   82  of  the   s l e e v e   64,  and  thus   have  a  
d i v i s i o n   of  abou t   1 2 0 0 .  



The  s h a f t   52,  t o g e t h e r   wi th   the  m a n o u v e r i n g   s l e e v e  

64,  e x t e n d s   in  a  gu ide   bush  or  c y l i n d r i c a l   c h a n n e l   8 4 ,  
i n d i c a t e d   in  b roken   l i n e s   in  F i g u r e   2.  F i g u r e   12  shows  
t h r e e   d i f f e r e n t   s i de   views  of  the  o u t e r   wa l l   86  of  t h e  

c y l i n d r i c a l   c h a n n e l   84,  wh i l e   F i g u r e   13  shows  c o r r e s p o n -  
d ing   end  views  of  the  c y l i n d r i c a l   c h a n n e l .   A r r a n g e d   i n  
the  c y l i n d r i c a l   c h a n n e l   is  a  gu ide   groove   88  which  p r e f e r -  

ab ly   p e n e t r a t e s   the  o u t e r   wa l l   of  s a i d   c h a n n e l .   The  g u i d e  

groove   is  d i v i d e d   i n to   an  a x i a l   e n t r y   s e c t i o n   90,  a  

c i r c u m f e r e n t i a l l y   e x t e n d i n g   r emova l   s e c t i o n   92,  an  a x i a l l y  
e x t e n d i n g   t r a n s p o r t   s e c t i o n   94  and  a  b l i n d   r e l e a s e   s e c t i o n  
96  which  a l s o   e x t e n d s   c i r c u m f e r e n t i a l l y   but   in  the  o p p o -  
s i t e   d i r e c t i o n .   A  r e l e a s e   l o c a t i o n   98  is  p r o v i d e d   at  t h e  

b l i n d   end  of  the  r e l e a s e   s e c t i o n   96  of  the  g roove   o r  
c h a n n e l   8 8 .  

F i g u r e   15  i l l u s t r a t e s   an  a d a p t e r - m o u n t i n g   t o o l   100 

c o m p r i s i n g   a  stem  102,  a  m a n o u v e r i n g   p r o j e c t i o n   104  and  a  
h a n d l e   106.  The  stem  102  is  s u i t a b l y   c y l i n d r i c a l   and  h a s  

a  d i a m e t e r   which  e n a b l e s   i t   to  f i t   e x a c t l y   in  the  m a n o u -  
v e r i n g   s l e e v e   64  of  the   s h a f t   52.  When  c o n n e c t i n g   t h e  

a d a p t e r   to  a  c o n t a c t   r a i l ,   or  r emoving   the  a d a p t e r   t h e r e -  
from,  the  t o o l   100  is  i n s e r t e d   i n t o   the  s l e e v e   64  in  a  
manner  such  t h a t   the   p r o j e c t i o n   104  e x t e n d s   t h r o u g h   t h e  

m a n o u v e r i n g   g roove   66  and  out  i n t o   the  gu ide   g roove   o r  
c h a n n e l   8 8 .  

The  work ing   f u n c t i o n   of  the  a d a p t e r   w i l l   now  b e  

e x p l a i n e d   by  d e s c r i b i n g   the   s e q u e n c e   of  e v e n t s   t a k i n g  
p l a c e   when  moun t ing   the  a d a p t e r   onto  a  c o n t a c t   r a i l   a n d  

removing   the  a d a p t e r   t h e r e f r o m .   In  a  s t a r t i n g   p o s i t i o n ,  
the  c o n t a c t   beam  26  is  l o c a t e d   p a r a l l e l   wi th   the  i n s e r t i o n  

p a r t   22  in  the  r e c e s s e s   28.  The  p r o j e c t i o n   104  is  l o c a t e d  

in  the   r e l e a s e   p o s i t i o n   26  of  the   lock  s l o t   and  in  t h e  
r e l e a s e   p o s i t i o n   98  of  the   gu ide   s l o t .   The  a d a p t e r   c a n  
now  be  removed  from  or  i n s e r t e d   i n t o   the  open ing   p r e s e n t e d  
by  the  c o n t a c t   r a i l .   When  w i s h i n g   to  lock  the  a d a p t e r ,  
the  h a n d l e   is  t u r n e d   t h r o u g h   a p p r o x i m a t e l y   90°,   w h e r e u p o n  
the   p r o j e c t i o n   104  w i l l   be  l o c a t e d   at  the   lower   end  of  t h e  



t r a n s p o r t   s e c t i o n   94  of  the   gu ide   s l o t   or  g r o o v e .   The  

l o c k i n g   s h o u l d e r s   99  are  now  l o c a t e d   a x i a l l y   o u t s i d e   t h e  

e n t r a n c e   to  the   l o c k i n g   g r o o v e s   78,  78 ' .   The  l o c k i n g   b e a m ,  

or  c o n t a c t   beam,  26  is  l o c a t e d   at  r i g h t   a n g l e s   to  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  the   i n s e r t i o n   p a r t   22,  i m m e d i a -  

t e l y   b e n e a t h   the  p r o j e c t i o n   32.  The  h a n d l e   is  now  p u l l e d  
a x i a l l y   o u t w a r d s ,   so  t h a t   the   p r o j e c t i o n   104  is  moved 

a long   the   whole  of  the   t r a n s p o r t   s e c t i o n   94  of  the   g u i d e  

g r o o v e .   I n i t i a l l y ,   the   p r o j e c t i o n   moves  in  the  s top   s l o t  

72  of  the   m a n o u v e r i n g   s l o t   a r r a n g e m e n t ,   from  the  r e l e a s e  

p o s i t i o n   76  to  the   lock  p o s i t i o n   74,  the   p r o j e c t i o n   d r a w i n g  
t h e r e w i t h   the   s h a f t   52  and  the  c o n t a c t   or  l o c k i n g   beam  2 6 .  
When  the  p r o j e c t i o n   has  r e a c h e d   the   upper   p o s i t i o n   of  t h e  

t r a n s p o r t   s e c t i o n ,   the   beam  26  is  in  a b u t m e n t   wi th   t h e  

f l a n g e - l i k e   p o r t i o n s   of  the  c o n t a c t   r a i l ,   w h e r e w i t h   t h e  
v a r i o u s   c o n t a c t   p i n s   are   b r o u g h t   i n t o   c o n t a c t   wi th   r e s p e c -  
t i v e   c o n d u c t o r s   in  the  c o n t a c t   r a i l .   The  h a n d l e   can  now 
be  t u r n e d   in  the   o p p o s i t e   d i r e c t i o n ,   whereupon  the  p r o j e c -  
t i o n   104  f i r s t   moves  in  the  r emova l   s e c t i o n   92  and  t h e  

t r a n s v e r s e   s l o t   70,  up  to  the  t a k e - o u t   s l o t   68,  w i t h o u t  

a n y t h i n g   h a p p e n i n g .   Upon  c o n t i n u e d   r o t a t i o n   of  the   h a n d l e ,  
the   m a n o u v e r i n g   s l e e v e   64  and  the  s h a f t   52  w i l l   a c c o m p a n y  
the   r o t a t i o n .   The  beam  26,  however ,   is  u n a b l e   to  a c c o m p a n y  
t h i s   r o t a t i o n ,   s i n c e   i t   is  f i x e d   by  the  no t ch   or  c u t - o u t  
29.  I n s t e a d ,   the   s c r e w - t h r e a d e d   p a r t   62  of  the   s h a f t   w i l l  

move  in  r e l a t i o n   to  the  c o n n e c t o r   50.  Upon  r o t a t i o n   o f  
the   m a n o u v e r i n g   s l e e v e   64,  the  l o c k i n g   s h o u l d e r s   99  w i l l  
be  moved  i n t o   the   r e c e s s e s . 8 0 , 8 0 ' .   The  m a n o u v e r i n g   s l e e v e  

64,  and  t h e r e w i t h   the  s h a f t   52  and  the  l o c k i n g   or  c o n t a c t  
beam  26,  is  t h e r e w i t h   h e l d   a x i a l l y .   I t   is  now  p o s s i b l e   t o  
w i t h d r a w   the   t o o l   from  the   m a n o u v e r i n g   s l e e v e   64  and  t h e  

c y l i n d r i c a l   p a s s a g e   84,  whereupon  the  p r o j e c t i o n   104 

p a s s e s   out   t h r o u g h   the   e n t r y   s e c t i o n   90  of  the  g u i d e  

g r o o v e   8 8 .  

The  r e v e r s e   p r o c e d u r e   is  t a k e n   when  w i s h i n g  t o  

remove  the   a d a p t e r   from  the   c o n t a c t   r a i l ,   as  h e r e i n b e f o r e  
d e f i n e d .   The  t o o l   100  is  moved  i n t o   the  c y l i n d r i c a l   c h a n n e l  



84,  whereupon  the   p r o j e c t i o n   104  f o l l o w s   the  e n t r y   s e c t i o n  

90  of  the  gu ide   g roove   or  s l o t   88.  S i m u l t a n e o u s l y ,   t h e  

p r o j e c t i o n   is  moved  to  the  bo t tom  of  the  t a k e - o u t   g r o o v e  
88  of  the  o p e r a t i n g   g roove   or  s l o t   a r r a n g e m e n t   66.  When 

the  p r o j e c t i o n   has  r e a c h e d   the  bo t t oms   of  r e s p e c t i v e  

groove   s e c t i o n s ,   the   t o o l   is  r o t a t e d ,   whereupon   the  p r o j e c -  
t i o n   f o l l o w s   the  r emova l   s e c t i o n   92  of  the  gu ide   g r o o v e ,  
to  the  o t h e r   end  of  s a i d   s e c t i o n .   During  the  i n i t i a l   s t a g e s  
of  t h i s   movement ,   the  p r o j e c t i o n   moves  a long   the  t r a n s v e r s e  

g roove   70  of  the   g roove   a r r a n g e m e n t   66  up  to  the  l o c k i n g  
p o s i t i o n   74,  and  b e g i n s   t h e r e w i t h   to  t u r n   the  m a n o u v e r i n g  
s l e e v e   64,  and  t h e r e w i t h   the  s h a f t   52.  The  l o c k i n g   s h o u l d e r s  
99  are  t h e r e w i t h   b r o u g h t   out   of  e n g a g e m e n t   wi th   the  r e c e s s e s  
8 0 , 8 0 '   and  t h e r e w i t h   no  l o n g e r   p r e v e n t   a x i a l   movement.   A t  
the  same  t ime ,   the  s c r e w - t h r e a d e d   p a r t   of  the   s h a f t   i s  

r o t a t e d   in  r e l a t i o n   to  the  c y l i n d r i c a l   c o n n e c t o r   50  of  t h e  

l o c k i n g   or  c o n t a c t   beam  26.  The  p r o j e c t i o n   104  is  now  moved  

a long   the  t r a n s p o r t   s e c t i o n   94  to  the   bo t tom  t h e r e o f .   A t  
the  same  t ime ,   the  p r o j e c t i o n   is  moved  from  the  l o c k i n g  

p o s i t i o n   74  of  the   s top   g roove   72,  to  the   r e l e a s e   p o s i t i o n  
76  and  t h e r e a f t e r   dogs  the  s h a f t   52  wi th   the  l o c k i n g   beam 

26  c o n n e c t e d   t h e r e t o .   The  beam  26  is  now  f r e e   and  out  o f  

engagemen t   wi th   the  e l e c t r i c a l   c o n d u c t o r s   l o c a t e d   on  t h e  

f l a n g e - l i k e   p o r t i o n s   of  the   c o n t a c t   r a i l ,   and  a c c o m p a n i e s  
r o t a t i o n   of  the  p r o j e c t i o n   104  a long   the  r e l e a s e   s e c t i o n   96 
of  the  g u i d e   g roove   a r r a n g e m e n t ,   up  to  the  r e l e a s e   p o s i t i o n  
98.  The  beam  26  has  now  been  swung  i n t o   the  r e c e s s e s   28  i n  
the  i n s e r t i o n   p a r t   22.  The  a d a p t e r   can  now  be  w i t h d r a w n   f r o m  
the  c o n t a c t   r a i l .  

As  w i l l   be  e v i d e n t   from  the  a f o r e g o i n g ,   i t   is  o n l y  
p o s s i b l e   to  remove  the  t o o l   100  from  the  a d a p t e r   when  t h e  
beam  26  is  l o c a t e d   in  i t s   w i t h d r a w n   and  i t s   i n s e r t e d   p o s i -  
t i o n .   This  means  t h a t   the  t o o l   can  only   be  w i t h d r a w n   f r o m  

an  a d a p t e r   i n s e r t e d   i n t o   a  c o n t a c t   r a i l   when  the  a d a p t e r   i s  

l o c k e d   t h e r e t o   wi th   the   a id   of  the   l o c k i n g   beam  26  in  t h e  

f l a n g e - l i k e   p o r t i o n s   of  the  c o n t a c t   r a i l   and  in  c o n t a c t  
with  the  e l e c t r i c a l   c o n d u c t o r s   c a r r i e d   t h e r e b y .   T h i s  

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



a lways   a c c o m p l i s h e d   and  not   l e f t   i n c o m p l e t e .  
The  l o c k i n g   or  c o n t a c t   beam  26,  t o g e t h e r   with  t h e  

s h a f t   52,  is  mounted  on  the  a d a p t e r   10  in  the  f o l l o w i n g  
manner .   The  s h a f t   52  is  s c rewed   down  to  the  p r e s c r i b e d   d e p t h  
in  the  c y l i n d r i c a l   c o n n e c t o r   50  on  the  beam  26.  The  m o u n t i n g  
t o o l   is  i n s e r t e d   i n t o   the   c h a n n e l   84,  so  t h a t   the   p r o j e c t i o n  
104  is  l o c a t e d   in  an  i n t e r m e d i a t e   p o s i t i o n   a long   the  r e l e a s e  

s e c t i o n   96  of  the   g u i d e - g r o o v e   a r r a n g e m e n t .   The  m a n o u v e r i n g  
s l e e v e   64  is  now  moved  i n t o   the  c y l i n d r i c a l   c h a n n e l ,   so  t h a t  

the   p r o j e c t i o n   is  l o c a t e d   in  the  m a n o u v e r i n g   g roove   66.  The 

s l e e v e   is  t hen   moved  f u r t h e r   so  t h a t   the   p r o j e c t i o n   moves  

a long   the   whole  l e n g t h   of  the   m a n o u v e r i n g   g r o o v e ,   up  to  t h e  

r e l e a s e   s e c t i o n s   96.  The  h a n d l e   is  now  t u r n e d   to  move  t h e  

beam  26  to  i t s   e x t e n d e d   p o s i t i o n .   The  beam  is  now  l o c a t e d  
b e n e a t h   the  p r o j e c t i o n   32.  If   t h i s   is  not   so,  or  i f   t h e  

d i s t a n c e   is  too  g r e a t ,   the   beam  is  removed  from  the  a d a p t e r  
and  the  s h a f t   52  r o t a t e d   to  a d j u s t   the   same  a x i a l l y .  

The  push  cover   20  i l l u s t r a t e d   in  F i g u r e   1,  has  a  
ho l e   108  fo r   a c c o m m o d a t i n g   the  t o o l   100.  The  cover   20 

o p e r a t e s   a  c o n v e n t i o n a l   s w i t c h ,   not   shown.  In  t h i s   r e s p e c t ,  
the   h o l e   108  is  l o c a t e d   c e n t r a l l y   of  the  c y l i n d r i c a l   c h a n n e l  

84  when  the  c u r r e n t   is  s w i t c h e d   o f f .   Thus,   i t   is  o n l y  

p o s s i b l e   to  i n s e r t   the   t o o l   when  the  c u r r e n t   is  b r o k e n .  

S i m i l a r l y ,   i t   is  not   p o s s i b l e   to  c o n n e c t   a  c u r r e n t -   c o n s u m i n g  
load   to  the   a d a p t e r   and  to  t ake   c u r r e n t   t h e r e f r o m   b e f o r e   t h e  

l o c k i n g   and  c o n t a c t   beam  is  b r o u g h t   to  i t s   l o c k i n g   a n d  

c o n t a c t   p o s i t i o n .   This   c o n s t i t u t e s   an  a d d i t i o n a l   s a f e t y  
f e a t u r e   of  the   i n v e n t i o n   p r e v e n t i n g ,   i n t e r   a l i a ,   t h e  

o c c u r r e n c e   of  a r c i n g   when  c o n n e c t i n g   and  d i s c o n n e c t i n g .  

F i g u r e s   16  a-c  a re   end views  of  the  gu ide   s l e e v e  

84  and  the   m a n o u v e r i n g   s l e e v e   64  in  d i f f e r e n t   r e l a t i v e   p o s i -  
t i o n s ,   and  a l s o   i l l u s t r a t e   the  stem  102  of  the  m o u n t i n g  
t o o l   100.  In  F i g u r e   16a,  the  p r o j e c t i o n   104  is  l o c a t e d   i n  
the  a x i a l   s top   g roove   of  the   gu ide   g roove   a r r a n g e m e n t ,   t h e  

beam  26  b e i n g   e x t e n d e d .   The  m a n o u v e r i n g   s l e e v e   and  t h e  

l o c k i n g   beam  can  have  any  a x i a l   p o s i t i o n   w h a t s o e v e r   b e t w e e n  

t h e i r   t e r m i n a l   p o s i t i o n s ,   i n c l u s i v e   of  s a id   p o s i t i o n s .   I n  



F i g u r e   16b,  the  m a n o u v e r i n g   s l e e v e   o c c u p i e s   i t s   u p p e r  
p o s i t i o n ,   the   l o c k i n g   s h o u l d e r s   99  be ing   engaged   in  t h e  

r e c e s s e s   8 0 , 8 0 '   in  the  lock  g r o o v e s   78,  7 8 ' .   The  t a k e - o u t  

g roove   68  of  the   m a n o u v e r i n g   g roove   66  is  l o c a t e d   o p p o s i t e  
the  e n t r y   s e c t i o n   90  of  the   gu ide   g roove   88,  and  t h e  

mount ing   t o o l   is  removed.   In  F i g u r e   16  c,  the  p r o j e c t i o n  
104  is  l o c a t e d   in  the  r e l e a s e   p o s i t i o n   98  in  the  b l i n d  

t e r m i n a l   p a r t   of  the   r e l e a s e   s e c t i o n   96  of  s a id   g u i d e  

g r o o v e .   The  l o c k i n g   s h o u l d e r s   99  are  now  f r e e l y   l o c a t e d  
above  the  end  p l a n e   of  the   m a n o u v e r i n g   s l e e v e   6 4 .  

F i g u r e   17  i l l u s t r a t e s   a  p a r t   of  the  gu ide   s l e e v e   84 

i n c o r p o r a t i n g   the   gu ide   g roove   a r r a n g e m e n t   88.  The  p o s i t i o n  
of  the  m a n o u v e r i n g   g roove   66  of  the   s h a f t   52  is  i l l u s t r a t e d  

in  b roken   l i n e s .   The  s h a f t   and  the  c o n t a c t   beam  (not   shown)  

are  under   t r a n s p o r t a t i o n   in  a  d i r e c t i o n   away  from  the  f r o n t a l  

p a r t   12  of  the   d e v i c e   and  the  l o c k i n g   p o s i t i o n   of  the  c o n t a c t  

beam,  which  w i l l   be  e v i d e n t   from  the  f a c t   t h a t   the  m a n o u -  
v e r i n g   p r o j e c t i o n   104  of  the   t o o l   100  is  l o c a t e d   f a r   down 

in  the  r e l e a s e   p o s i t i o n   76  of  the   s top   g roove   7 2 .  

F i g u r e   18  i l l u s t r a t e s   an  a d a p t e r   a c c o r d i n g   to  t h e  

i n v e n t i o n   mounted  on  a  p r e f e r r e d   embodiment   of  a  c o n t a c t  

r a i l ,   t o g e t h e r   wi th   a s s o c i a t e d   c o m p o n e n t s .   Thus,   t h e  

c o n t a c t   r a i l   126  c o m p r i s e s   a  h o l l o w ,   p r e f e r a b l y   C - s h a p e d  
s t r i p - l i k e   body  128,  p r e f e r a b l y   h a v i n g   a  s t a n d i n g   or  l y i n g ,  
s l i g h t l y   e l o n g a t e d   r e c t a n g u l a r   p r o f i l e ,   in  which  one  l o n g  
s ide   forms  a  r e a r   wa l l   130  h a v i n g   c o n n e c t e d   t h e r e t o   s h o r t  
s i d e s   132  which  merge  wi th   f r o n t a l   s i d e s   134  which ,   at   a  
d i s t a n c e   from  one  a n o t h e r ,   are   f o l d e d   r e a r w a r d l y   in  a  
d i r e c t i o n   t o w a r d s   the  r e a r   wa l l   130  to  form  s i d e s   136 

d e f i n i n g   an  e l o n g a t e d   o p e n i n g   138.  The  f r e e   edges   of  t h e  

o p e n i n g - d e f i n i n g   s i d e s   136  s l o p e   in  t o w a r d s   h o o k - p r o f i l e s  
140  which  f ace   the   s h o r t   s i d e s   132  and  which  are   c o r r e s p o n -  
ded  c e n t r a l l y   on  the  i n s i d e   of  r e s p e c t i v e   s h o r t   s i d e s   o f  

a  h o o k - p r o f i l e   142 .  
The  t hus   formed  body  d e f i n e s   a  c a v i t y   144  a n d  

i n c l u d e s   moun t ing   p r o f i l e s   146  which  p r e f e r a b l y   p r o j e c t  
o u t w a r d l y   from  the  o u t e r   e x t r e m i t i e s   of  the   r e a r   wa l l   130 



and  which  a re   s u i t a b l y  u s e d   for   moun t ing   the  c o n t a c t   r a i l  

to  the   wa l l   of  a  room,  wh i l e   l o c a t e d   be tween   the  m o u n t i n g  
p r o f i l e s   146  a re   a d d i t i o n a l   moun t ing   p r o f i l e s   148  and  150 
fo r   use  when  moun t ing   the   c o n t a c t   r a i l   to  the   c e i l i n g .   A l l  
of  the   m o u n t i n g   p r o f i l e s   a re   s u i t a b l y   a r r a n g e d   in  p a i r s  
wi th   o p p o s i t e l y   d i r e c t e d   f l a n g e s   for   a t t a c h i n g   the  r a i l  

to  c o n v e n t i o n a l   b r a c k e t   s t r u c t u r e s   or  the   l i k e .  

One  of  the   i n n e r   moun t ing   p r o f i l e s   148  is  p r e f e r -  

ab ly   h o l l o w   and  p r o v i d e d   wi th   a  g roove   152  which  is  o p e n  
t o w a r d s   the   c a v i t y   144  and  is  p r o v i d e d   wi th   h o o k e d - p r o f i l e s  
at   the   mouth  t h e r e o f   for   h o l d i n g   an  e a r t h e d   c o n d u c t o r   1 5 4 ,  
which  s u i t a b l y   has  the   form  of  a  g e n e r a l l y   U-shaped   c l a m p i n g  

s t r i p   h a v i n g   convex ,   i n w a r d l y   ben t   leg  e l e m e n t s   which  e n s u r e  
p o s i t i v e   c o n t a c t   t h r o u g h   t h e i r   i n h e r e n t   s p r i n g i n e s s .  

The  s p a c e s   be tween   r e s p e c t i v e   hook  p r o f i l e s   140 ,  
o p e n i n g - d e f i n i n g   s i d e s   136,  f r o n t   s i d e s   134,  s h o r t   s i d e s  
132  and  hook  p r o f i l e s   142  each  have  a r r a n g e d   t h e r e i n   a n  
e l e c t r i c a l l y   i n s u l a t i n g   s t r i p   156,  for   example   a  s u i t a b l e  

p l a s t i c s   m a t e r i a l   h a v i n g   g iven   e l a s t i c   p r o p e r t i e s .   Each  

s t r i p   has  a  base   which  l i e s   a g a i n s t   r e s p e c t i v e   f r o n t   s i d e s  

134  and  from  which  t h e r e   e x t e n d s   t o w a r d s   the   c e n t r a l   r e g i o n s  
of  the   c a v i t y   144  p a i r s   of  l i p s ,   each  of  which  p a i r   e n c l o s e s  

a  c h a n n e l   fo r   a c c o m m o d a t i n g   phase   c o n d u c t o r s   158,159  a n d  

a  n e u t r a l   c o n d u c t o r   160  r e s p e c t i v e l y .   These  c o n d u c t o r s   s u i t -  

a b l y   have  the   same  or  s i m i l a r   form  as  the  e a r t h   c o n d u c t o r   1 5 4 .  
The  o u t m o s t   l i p s   of  each  i n s u l a t i n g   s t r i p   are   p r o v i d e d   w i t h  
s h o u l d e r s   which  s n a p - i n   b e h i n d   the   hook  p r o f i l e s   140  a n d  

142,  so  as  to  be  f i r m l y   a t t a c h e d   t h e r e t o .   The  l i p s   h a v e  

c u r v e d   f r e e   ends  which  abu t   each  o t h e r   r e s i l i e n t l y   in  p a i r s ,  
t h e r e   b e i n g   formed  from  the  c a v i t y   144  a  w e d g e - s h a p e d  
e n t r a n c e   which  does  not   n o r m a l l y   communica t e   wi th   the  c h a n -  

n e l s   e n c l o s e d   by  the  l i p s ,   and  t h e r e w i t h   the  c o n d u c t o r s .  

Thus,   the   c o n d u c t o r s   are  so  c o v e r e d   and  g u a r d e d   as  t o  

p r e v e n t   them  from  be ing   t o u c h e d   or  coming  i n t o   c o n t a c t   w i t h  

w a t e r   d r o p l e t s ,   e . g .   c o n d e n s a t i o n .   The  l i p s   w i l l   r emain   i n  
t h e i r   c l o s e d   p o s i t i o n ,   he ld   by  the   i n h e r e n t   e l a s t i c i t y   o f  
s a i d   l i p s ,   u n t i l   the   a f o r e d e s c r i b e d   c o n t a c t s   42,44  a r e  



pushed   in  be tween   s a id   l i p s ,   so  as  to  come  i n t o   c o n t a c t  
wi th   the  c o n d u c t o r s   i n t e n d e d .  

The  f i g u r e   i l l u s t r a t e s   how  the  l o c k i n g   or  c o n t a c t  
beam  26  is  p r e s s e d   a g a i n s t   the  f l a n g e - l i k e   p o r t i o n   of  t h e  

r a i l   l y i n g   on  both   s i d e s   of  the   l o n g i t u d i n a l l y   e x t e n d i n g  

o p e n i n g   138,  p r i m a r i l y   a b u t t i n g   the  i n s u l a t i n g   s t r i p s   1 5 6 .  

In  t h i s   way,  the  n e u t r a l   c o n d u c t o r   pin  44  and  the  p h a s e  
c o n d u c t o r   pin  42  engage   r e s p e c t i v e   c o r r e s p o n d i n g   c o n d u c t o r s  

in  the  i n s u l a t i n g   s t r i p s   156.  The  c o n t a c t   beam  i l l u s t r a t e d  

in  F i g u r e   1  is  marked  to  show  the   d i f f e r e n t   phase   p o s i t i o n s  
L1-L5  and  O.  L1-L3  and  0  r e l a t e s   to  the  p h a s e s   in  t h e  

g e n e r a l   t h r e e - p h a s e   mains  n e t w o r k ,   w h i l e   L4  and  L5  a r e  

r e s e r v e   c o n d u c t o r s   which  can  be  used  for   a  f u r t h e r   c u r r e n t  

supp ly   s y s t e m ,   a  c o n t r o l   c i r c u i t   or  the   l i k e .   When  u s i n g   a  
l a r g e   number  of  c u r r e n t   o u t l e t s   on  the  c o n t a c t   beam,  i t   i s  

d i f f i c u l t   to  c o n n e c t   a l l   o u t l e t s   d i r e c t l y   to  the  a d a p t e r   10 

s o l e l y   wi th   the   a id   of  the   i l l u s t r a t e d   p ins   46,  48.  In  t h i s  

c a s e ,   a  c a b l e   c o n n e c t i o n   can  be  a r r a n g e d   be tween   the  c o n n e c -  
t i n g   p ins   on  the  c o n t a c t   beam  and  the   a d a p t e r .  

The  u s e f u l n e s s   of  a  c o n t a c t   r a i l   and  an  a d a p t e r  
a c c o r d i n g  t o  t h e   p r e s e n t   i n v e n t i o n   is  not  r e s t r i c t e d   to  t h e  

t r a n s m i s s i o n   of  power ,   but   can  a l s o   be  used  for   c o n v e y i n g  
e l e c t r i c a l   s i g n a l s ,   for   example   in  t e l e c o m m u n i c a t i o n   s y s t e m s  
or  da t a   ne twork   s y s t e m s .   To  t h i s   end,   t e l e c o m m u n i c a t i o n  
l i n e s   or  a  d a t a - b u s   l i n e   can  be  a r r a n g e d ,   for   e x a m p l e ,   i n  a  

g roove   a d j a c e n t   the  e a r t h e d - c o n t a c t   c o n d u c t o r   g roove   152  o r  
on  the  p l a c e s   for   the   p h a s e  c o n d u c t o r s   159,  c o r r e s p o n d i n g  
to  the   p h a s e s   L4  and  L5.  The  c o n t a c t   be tween   c o n d u c t o r s   a n d  
the  a d a p t e r   can,   a l s o   in  t h i s   c a s e ,   be  e f f e c t e d   wi th   t h e  
aid  of  c o n t a c t   p i n s .   P a r t i c u l a r l y   in  the   case   of  a  d a t a -  
bus,   an  a d a p t e r   can  be  a r r a n g e d   at  a  s u i t a b l e   l o c a t i o n   a l o n g  
the  d a t a - b u s   l i n e ,   which  is  c o n n e c t e d   to  a  c o r r e s p o n d i n g  
c o n t a c t   means  on  the  a d a p t e r   or  the   c o n t a c t   beam  a s s o c i a t e d  
t h e r e w i t h .   In  the  case   of  an  a d a p t e r   i n t e n d e d   for   t e l e c o m m u -  
n i c a t i o n   sy s t ems   or  d a t a c o m m u n i c a t i o n   sys t ems   or  the   l i k e ,  
i t   is  not   a lways   n e c e s s a r y   to  p r o v i d e   a  power  o u t l e t ,   a n d  
in  such  c a s e s   the  n e u t r a l   c o n d u c t o r   pin  44  and  phase   p in   46 



are   o m i t t e d   from  the  c o n t a c t   beam  26.  When  the  c o m m u n i c a t i o n  
l i n e   is  a r r a n g e d   in  a  g roove   in  the   back  wa l l   130  of  t h e  
c o n t a c t   r a i l ,   the   l o c k i n g   or  c o n t a c t   beam  may  be  c o m p l e t e l y  
d e v o i d   of  c o n t a c t   p i n s ,   and  w i l l   then   s o l e l y   s e rve   as  a  
l o c k i n g   b e a m .  

The  s i z e   of  the   c o n t a c t   r a i l   is  d e p e n d e n t   u p o n  
p r e v a i l i n g   r e q u i r e m e n t s ,   and  the   r a i l   may  be  p r o v i d e d   w i t h  

a  l a r g e r   or  s m a l l e r   number  of  g r o o v e s   for   a c c o m m o d a t i n g  
d i f f e r e n t   power  s u p p l y   l i n e s ,   t e l e c o m m u n i c a t i o n s   l i n e s   a n d  
d a t a c o m m u n i c a t i o n   l i n e s .   The  c o n t a c t   r a i l   and  a s s o c i a t e d  
c o n t a c t   beam  can  then   be  a s y m m e t r i c a l l y   d e s i g n e d .  

When  f o r m i n g   the  m a n o u v e r i n g   g roove   66  and  the  g u i d e  

g roove   88,  i t   must  be  e n s u r e d   t h a t   the   l e n g t h   of  the  r e m o v a l  
s e c t i o n   92  of  the   g roove   66  is  at  l e a s t   e q u a l l y   as  long  a s  
the   gu ide   g roove   70  p lus   the  l o c k i n g   r e c e s s e s   8 0 , 8 0 ' ,   s o  
t h a t   i t   is  p o s s i b l e   to  r o t a t e   the   p r o j e c t i o n   104  of  the  t o o l  
100  from  the   t r a n s p o r t   s e c t i o n   94  of  the   gu ide   groove  to  t h e  
r emova l   s e c t i o n   90,  p r i o r   to  movement  be ing   a r r e s t e d   by  t h e  
l o c k i n g   s h o u l d e r s   9 9 .  

As  w i l l   be  u n d e r s t o o d ,   the   s h a f t   52  may  be  c o n n e c -  
t ed   to  the   l o c k i n g   beam  26  by  means  o t h e r   than   the  s c r e w  
c o n n e c t i o n   5 0 , 6 2 .   For  example ,   the  s h a f t   may  be  p r o v i d e d   w i t h  

a  g roove   in  which  t h e r e   is  s e a t e d   a  l o c k i n g   r i n g   which  i s  
i n s e r t e d   i n t o   a  s l o t   in  the   beam  26,  so  as  to  hold   the  s h a f t  
t h e r e t o .   In  t h i s   c a s e ,   i t   s h o u l d   be  seen  t h a t   the   f r i c t i o n  
b e t w e e n   the   l o c k i n g   r i n g   and  the  s l o t   w a l l s   is  such  t h a t  
the   beam  26  w i l l   p o s i t i v e l y   accompany  the  r o t a r y   movement  
of  the   s h a f t .  

The  r e l e a s e   s e c t i o n   of  the   gu ide   g roove   s h a l l  
i n c l u d e   an  a n g l e   which  is  at  l e a s t   e q u a l   to  the   ang le   b e t w e e n  
the   a b u t m e n t   s u r f a c e s   30,31  and  the  a b u t m e n t   s u r f a c e s   3 3 .  
If   the   a n g l e   of  the   r e l e a s e   s e c t i o n   is  g r e a t e r ,   the   s c r e w -  
t h r e a d e d   p a r t   62  of  the   s h a f t   52,  or  l i k e   c o n n e c t i n g   m e a n s ,  
w i l l   r o t a t e   in  r e l a t i o n   to  the  c y l i n d r i c a l   c o n n e c t o r   50  when 
the   l o c k i n g   beam  26  comes  i n t o   a b u t m e n t   wi th   the  a f o r e s a i d  
a b u t m e n t   s u r f a c e s .  

The  number  of  m a n o u v e r i n g   g r o o v e s   66  and  c o r r e s p o n d i n g  



number  of  gu ide   g r o o v e s   88  is  not   c r i t i c a l   to  the   i n v e n -  

t i o n .   S i m i l a r l y ,   t h e r e   may  be  p r o v i d e d   one  or  m o r e  

l o c k i n g   g r o o v e s   8 0 , 8 0 '   and  a  c o r r e s p o n d i n g   number  o f  

l o c k i n g   s h o u l d e r s .   P r e f e r a b l y ,   the   l o c k i n g   g r o o v e s   a n d  

m a n o u v e r i n g   g r o o v e s   are  d i s t r i b u t e d   a round   the   p e r i p h e r y  
of  the  m a n o u v e r i n g   s l e e v e   in  a  manner  which  makes  i t   i m -  

p o s s i b l e   to  wrong ly   mount  the  a d a p t e r .   This  can  be  e f f e c t e d  

by  making  e i t h e r   the  l o c k i n g   s h o u l d e r s   99  or  the  p r o j e c -  
t i o n   104  so  l a r g e   t h a t   they  w i l l   only   e n t e r   t h e i r   r e s p e c -  
t i v e   g r o o v e s   and  no  o t h e r .   The  v a r i o u s   g r o o v e s   in  t h e  

m a n o u v e r i n g   s l e e v e   64  and  the  l o c k i n g   s h o u l d e r s   and  t h e  

gu ide   g roove   or  gu ide   g r o o v e s   88  r e s p e c t i v e l y   may  a l s o   b e  

a s y m m e t r i c a l l y   d i s t r i b u t e d ,   so  t h a t   i t   is  i m p o s s i b l e   t o  

wrong ly   i n s e r t   the   l o c k i n g   s h o u l d e r s   a n d / o r   the  m o u n t i n g  
t o o l   in  the  wrong  g r o o v e .  

The  s i g n a l   lamp  18  is  c o n n e c t e d   so  t h a t   i t   l i g h t s  

up  when  the  a d a p t e r   is  c o n n e c t e d .   In  t h i s   r e s p e c t ,   i t   may 
be  a r r a n g e d   to  i l l u m i n a t e   e i t h e r   when  the  p ins   of  t h e  
c o n t a c t   beam  26  come  i n t o   c o n t a c t   wi th   the  c o n d u c t o r s  o f  

the  c o n t a c t   r a i l ,   or  when  c u r r e n t   is  s u p p l i e d   to  the  o u t l e t -  
i n s e r t   16,  by  a c t i v a t i n g   the   s w i t c h   t h r o u g h   the  push  c o v e r  
2 0 .  

Because   the  l o c k i n g   beam  26  a b u t s   p r i m a r i l y   t h e  

e l a s t i c   i n s u l a t i n g   s t r i p s   156,  which  have  a  c e r t a i n   d e g r e e  
o f  r e s i l i e n c e ,   the   a d a p t e r   is  he ld   f i r m l y   in  the  a b s e n c e   o f  

any  p l a y ,   w h i l e   e l i m i n a t i n g   the  r i s k   of  damaging  the  c o n t a c t  
r a i l   or  a d a p t e r   due  to  i n s u f f i c i e n t   c l e a r a n c e   when  f i t t i n g  
the  a d a p t e r   or  upon  a x i a l   d i s p l a c e m e n t   in  the  s c r e w - t h r e a d  
c o n n e c t i o n   (50,62)   when  l o c k i n g   the  beam  26  by  means  of  t h e  
s h a f t   52  and  the  l o c k i n g   s h o u l d e r   80.  The  i n v e n t i o n   is  n o t  
r e s t r i c t e d   to  the  d e s c r i b e d   and  i l l u s t r a t e d   embod imen t ,   a n d  
m o d i f i c a t i o n s   can  be  c a r r i e d   out   t h e r e t o   w i t h i n   the  s c o p e  
of  the  i n v e n t i o n   as  d e f i n e d   in  t h e  f o l l o w i n g   c l a i m s .   F o r  

example ,   the   gu ide   g roove   and  m a n o u v e r i n g   groove   need  n o t  

n e c e s s a r i l y   e x t e n d   a x i a l l y   and  in  the  p e r i p h e r a l   d i r e c t i o n  
at  r i g h t   a n g l e s   to  the  a x i s   l i n e ,   but   may  a l s o   have  o t h e r  

forms,   p r o v i d e d   t h a t   the   p r o j e c t i o n   on  the  moun t ing   t o o l   i s  



a b l e   to  move  the  l o c k i n g   or  c o n t a c t   beam  from  an  i n s e r t e d  

p o s i t i o n   p a r a l l e l   wi th   the  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  
i n s e r t i o n   p a r t   22  to  an  e x t e n d e d   p o s i t i o n   in  which  i t   a b u t s  
the   f l a n g e - l i k e   p o r t i o n s   of  the   c o n t a c t   r a i l ,   w h e r e w i t h  

c o n t a c t   p i n s   on  the   beam  a re   in  c o n d u c t i n g   c o n t a c t   w i t h  
the   c o n d u c t o r s   of  the   c o n t a c t   r a i l .  

The  s w i t c h   on  the  a d a p t e r   may  s u i t a b l y   be  a  s o -  
c a l l e d   " s a f e t y   s w i t c h  " .   F i g u r e   19  i l l u s t r a t e s   such  a  

s a f e t y   s w i t c h   110,  which  is  f i t t e d   i n t o   an  open ing   114  i n  

the   f r o n t   p a r t   12  of  the   a d a p t e r . T h e   swi t ch  i s   p r o v i d e d   w i t h  

a  s w i t c h   member  112  which  e x t e n d s   i n t o   an  a r r e s t e r   r e c e s s  
115  a r r a n g e d   in  the  push  cove r   20.  The  a u t o m a t i c   s w i t c h   i s  

c o n n e c t e d   to  pin  s l e e v e s   116,  117  for   incoming   n e u t r a l  

c o n d u c t o r s   and  phase   c o n d u c t o r s ,   by  means  of  c o n n e c t o r   p i n s  
1 1 8 , 1 1 9 .   The  w a l l s   120,  122  d e f i n i n g   the  a r r e s t e r   r e c e s s   a r e  
a r r a n g e d   to  a c t i v a t e   the   s w i t c h   member  when  the  cover   i s  

moved  be tween   "ON"  and  "OFF"  p o s i t i o n s .   C o r r e s p o n d i n g l y ,  
the   s w i t c h   member  112  moves  the  push  cove r   20  from  the  "ON" 

to  the   "OFF"  p o s i t i o n   when  the  s w i t c h   is  b roken   a n d  

the   c u r r e n t   b r o k e n .   The  "ON"  or  "OFF"  p o s i t i o n   of  the  c o v e r  

may  o p t i o n a l l y   be  marked  wi th   a  c o l o u r   i n d i c a t o r   b e n e a t h  

the   c o v e r ,   or  in  some  o t h e r   w a y .  
In  the  f i g u r e ,   the   s w i t c h   110  and  the  cove r   20  a r e  

shown  in  the   "OFF"  p o s i t i o n ,   the   o p e n i n g   108  of  the  c o v e r  

b e i n g   l o c a t e d   o p p o s i t e   the   mouth  of  the   gu ide   s l e e v e   8 4 .  

The  "ON"  p o s i t i o n   of  the   cove r   20  and  the  s w i t c h   110  i s  

shown  in  b r o k e n   l i n e s   201,  112'  r e s p e c t i v e l y .   In  t h i s  

p o s i t i o n ,   the   ho le   108  of  the   cove r   20  is  l o c a t e d   to  o n e  
s i d e   of  the   o p e n i n g   108,  t h e r e b y   e n a b l i n g   the  stem  of  t h e  

t o o l   100  to  be  i n s e r t e d   i n t o   the  gu ide   s l e e v e .   Thus,  t h e  

a d a p t e r   is  l o c k e d   a g a i n s t   r emova l   when  a  consumer   load  i s  
c o n n e c t e d   and  c u r r e n t   is  be ing   t a k e n   o u t .  

The  push  cove r   20  is  used  in  the  f o l l o w i n g   m a n n e r  
when  f i t t i n g   an  a d a p t e r   to  a  c o n t a c t   r a i l   and  removing   t h e  

a d a p t e r   t h e r e f r o m .  

S u b s e q u e n t   to  moun t ing   the  a d a p t e r   in  the   a f o r e -  
d e s c r i b e d   manner  and  removing   the   t o o l   100  from  the  a d a p t e r ,  



the   cover   is  pushed   over   to  the  "ON"  p o s i t i o n   2 0 ' .   T h i s  

a c t i v a t e s   the  a u t o m a t i c   fuse   110,  whereupon   the  a d a p t e r  

o u t p u t s   c o n d u c t   c u r r e n t .   The  ho le   108  of  the  cover   has  now 
been  moved  to  one  s i d e   of  the   mouth  of  the   gu ide   s l e e v e  

84,  and  the  t o o l   100  can  no  l o n g e r   be  i n s e r t e d   i n t o   t h e  

gu ide   s l e e v e .  

In  o r d e r   to  remove  the  gu ide   s l e e v e ,   i t   is  f i r s t  

n e c e s s a r y   to  move  the   cover   to  the   "OFF"  p o s i t i o n   20.  I n  
t h i s   p o s i t i o n   no  c u r r e n t   p a s s e s   to  the  a d a p t e r   and  i t   i s  

p o s s i b l e   to  i n s e r t   the  t o o l   t h r o u g h   the  ho le   108  in  t h e  
s l e e v e   8 4 .  

The  a d a p t e r   is  not   r e s t r i c t e d   to  a  s i n g l e   s i g n a l  
lamp  or  o t h e r   s i g n a l   d e v i c e ,   but   may  be  p r o v i d e d   wi th   a  
p l u r a l i t y   of  such  lamps  or  d e v i c e s   c a p a b l e   of  p r o v i d i n g  
i n f o r m a t i o n   c o n c e r n i n g   the   a d a p t e r   and  a  consumer   l o a d  
c o n n e c t e d   t h e r e t o ,   for   example   r e l a t i n g   to  p o s s i b l e   m a l -  
f u n c t i o n s   and  i n d i c a t i n g   the  phase   to  which  the   a d a p t e r   i s  
c o n n e c t e d .  

When  u s i n g   the   c o n n e c t o r   a r r a n g e m e n t   a c c o r d i n g   t o  
the  i n v e n t i o n ,   the   s h a f t   52  may  be  p r o v i d e d   wi th   one  o r  
more  e x t e r n a l ,   r a d i a l   l o c k i n g   s h o u l d e r s   c o r r e s p o n d i n g   t o  
the  s h o u l d e r s   9 9 .  

These  l o c k i n g   s h o u l d e r s   are   t hen   a r r a n g e d   to  c o - a c t  
wi th   l o c k i n g   g r o o v e s   p r o v i d e d   in  the  end  o f  t h e   s l e e v e   84 

f a c i n g   the  l o c k i n g   beam,  and  p r o v i d e d   wi th   r e c e s s e s   f o r  

r e c e i v i n g   the   l o c k i n g   s h o u l d e r s .   These  l o c k i n g   g r o o v e s   a n d  

l o c k i n g   s h o u l d e r s   have  a  c o r r e s p o n d i n g   f u n c t i o n a l   mode  t o  
a l l   the   c o r r e s p o n d i n g   p a r t s   d e s c r i b e d   wi th   r e f e r e n c e   t o  
the   d r a w i n g s .  

The  special   d e s i g n   of  s e c t i o n   92  as  shown  in  f i g u r e s   12  a n d  

17  is  p r o v i d e d   to  s a f e g u a r d   the  c o n t a c t   p ins   p e n e t r a t i o n   o f  

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

phase   c o n d u c t o r s ,   which  a l l   c o n s t i t u t e   a  c e r t a i n   i n i t i a l  

r e s i s t a n c e .  



Fig.   20  shows  a  s e c t i o n a l   view  of  a  c o n t a c t   beam  and  p i v o t  
s h a f t   a c c o r d i n g   to  a  m o d i f i e d   embodiment  of  the  i n v e n t i o n  
in  c o n t a c t   p o s i t i o n .  

Fig .   21  shows  a  s i m i l a r   view  of  the  same  a r r a n g e m e n t ,   but  i n  

n o n e - c o n t a c t   p o s i t i o n .  

Fig .   22  and  23  are  c r o s s   s e c t i o n a l   views  a long   s e c t i o n   l i n e s  
A-A  in  Fig.   22  and  B-B  in  Fig.   23  r e s p e c t i v e l y .  

As  an  a l t e r n a t i v e   to  s c r e w i n g   the  p i v o t   s h a f t   i n t o   the  c o n t a c t  
and  l o c k i n g   beam,  the  l a t t e r   may  be  e q u i p p e d   wi th   a  t u b e - l i k e  

c o n n e c t o r   e x t e n d i n g   i n t o   the  i n s e r t i o n   p a r t   and  h o u s i n g   a 
r e c e s s e d   bo re ,   i n t o   which  s a id   p i v o t   s h a f t   can  be  i n s e r t e d   f rom 
the  r e a r   s i de   of  the  beam.  The  s h a f t   f i t s   i n t o   s a id   bore  and  i t s  

r e a r   end  is  s t o p p e d   by  a  c i r c u m f e r e n t i a l   f l a n g e ,   the  d i a m e t e r  
of  which  is   l a r g e r   than  the  r e c e s s e d   p a r t   of  s a id   bore  ( F i g .  
20).   The  u n r e c e s s e d   ( r e a r )   p a r t   of  s a id   bore  is  f u r n i s h e d  
wi th   p r e f e r a b l y   two  l o c k i n g   r i b s   e x t e n d i n g   in  a x i a l   d i r e c t i o n  
at  o p p o s i t e   s i d e s   i n t o   the  l a r g e r   bore  p a r t .   Said  f l a n g e   i s  

p r o v i d e d   in  a  c o r r e s p o n d i n g   way  wi th   two  n o t c h e s ,   which  c a n  
s l i d e   over  and  a long   t h e s e   r i b s   as  shown  in  F i g . s .   2 0 - 2 3 .  

N o r m a l l y ,   the  p i v o t   s h a f t   is  engaged  with  sa id   r i b s   via  i t s  

f l a n g e   and  n o t c h e s   (F ig .   21).   But  in  the  e x t e n d e d   beam  p o s i t i o n  
j u s t   b e f o r e   p u l l i n g   out  the  t o o l ,   the  l a t t e r   has  to  be  t u r n e d  

s l i g h t l y   as  h e r e i n b e f o r e   d e s c r i b e d ,   and  t h i s   s l i g h t   t u r n i n g  
is  p e r f o r m e d   a c c o r d i n g   to  t h i s   embodiment  in  a  p o s i t i o n  
a c c o r d i n g   to  Fig .   20,  where  p i v o t   s h a f t   and  beam  are  not  i n t e r -  

l o c k i n g   each  o t h e r ,   so  t h a t   no  r e l a t i v e   movements  o c c u r s   w h i c h ,  
of  c o u r s e ,   is  a d v a n t a g e o u s .   F u r t h e r m o r e ,   such  an  e m b o d i m e n t  
a l l o w s   r a p i d   a s s e m b l a n c e   and  d i s a s s e m b l a n c e .  



1.  An  a d a p t e r ,   p a r t i c u l a r l y   i n t e n d e d   for   a  c o n t a c t  
r a i l   for   d i s t r i b u t i n g   e l e c t r i c a l   c u r r e n t   a n d / o r   t e l e c o m m u -  

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

s u b s t a n t i a l l y   of  C - s h a p e d   c r o s s - s e c t i o n   and  p r e s e n t i n g   a  

t h r o u g h   p a s s i n g   o p e n i n g   ( 138 ) ,   i n t o   which  an  i n s e r t i o n   p a r t  
(22)  of  the   a d a p t e r   c a r r y i n g   a  c o n t a c t   and  l o c k i n g   beam 

(26)  can  be  i n s e r t e d   a t   any  s e l e c t e d   l o c a t i o n   t h e r e a l o n g , i n   w h i c h  

s a i d   beam  f o r   the   p u r p o s e   of  m o u n t i n g   and  r emov ing   t h e  

a d a p t e r   can  be  swung  to  an  i n s e r t e d   p o s i t i o n   in  which  i t   l i e s  

p a r a l l e l   wi th   s a i d   i n s e r t i o n   p a r t   (22) ,   and  which  fo r   t h e  

p u r p o s e   of  l o c k i n g   the  a d a p t e r   and  b r i n g i n g   the   same  i n t o  
e l e c t r i c a l   c o n t a c t   w i th   c o n d u c t o r s   (158,  159 ,160)   l o c a t e d  

b e h i n d   the   f r o n t   s i d e   s u r f a c e s   (134)  of  the   C - p r o f i l e   i s  

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

c o n t a c t   bar   t h r o u g h   p r e f e r a b l y   90°  r e l a t i v e   to  the   i n s e r t i o n  

p a r t   (22)  and  drawn  t o w a r d s   s a i d   f r o n t   s i de   s u r f a c e s   ( 1 3 4 ) ,  
s a i d   p i v o t i n g   movement  b e i n g   a r r a n g e d   to  be  e f f e c t e d   b y  

a  s u i t a b l e   t o o l   (100)  v i a   a  p i v o t   s h a f t   (52)  c a r r i e d   b y  
the   beam,  c h a r a c t e r i z e d   in  t h a t   the   s h a f t   (52)  
is  mounted   in  a  g u i d e   s l e e v e   (84)  which  is  p e r m a n e n t l y  
mounted   on  the   a d a p t e r   (10)  and  which  p r e s e n t s   a  g u i d e -  

g roove   a r r a n g e m e n t   (88)  a r r a n g e d   fo r   c o - a c t i o n   wi th   s a i d  

t o o l   ( 1 0 0 )  ,   and  at   l e a s t   one  i n w a r d l y   p r o j e c t i n g   l o c k i n g  
s h o u l d e r   (99)  or  at  l e a s t   one  l o c k i n g   g roove   (78) ;   in  t h a t  

the   gu ide   g roove   e x t e n d s   from  the   f r o n t   s i d e   (12)  of  t h e  

a d a p t e r   somewhat  i n t o   the   a d a p t e r ,   at   l e a s t   in  the   a x i a l  

d i r e c t i o n   (90) ,   to  t hen   d e p a r t   (at   92)  t h r o u g h   a  s h o r t  

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

of  the  s l e e v e ,   and  t h e r e a f t e r   to  e x t e n d   s u b s t a n t i a l l y  

a x i a l l y   (94)  away  from  s a i d   f r o n t   s i d e ,   and  f i n a l l y   d e p a r t s  
(at   96)  s u b s t a n t i a l l y   p e r i p h e r a l l y   in  e i ther   d i r e c t i o n ;   i n  
t h a t   the   end  of  t he   s h a f t   r emo te   from  the  c o n t a c t   beam  i s  

h o l l o w   and  is  i n t e n d e d   to  r e c e i v e   a  stem  (102)  of  s a i d   t o o l  

and  a  r a d i a l l y   o u t w a r d l y   p r o j e c t i n g   m a n o u v e r i n g   p r o j e c t i o n  
(104)  a r r a n g e d   on  s a i d   s tem;   and  in  t h a t   the   p a r t   (64)  o f  



the   s h a f t   c o - a c t i n g   wi th   s a i d   t o o l   is  p r o v i d e d   wi th   a  
m a n o u v e r i n g   g roove   (66)  which  e x t e n d s   at   l e a s t   s u b s t a n t i a l -  

ly  a x i a l l y   (68)  from  the   f r o n t   s i d e   of  the   gu ide   s l e e v e   a n d  
then   t h r o u g h   a  d i s t a n c e   at  l e a s t   s u b s t a n t i a l l y   in  t h e  

p e r i p h e r a l   d i r e c t i o n   (70) ,   and  at   l e a s t   one  s i m i l a r   l o c k i n g  

g roove   ( 7 8 , 7 8 ' )   and  at   l e a s t   one  l o c k i n g   s h o u l d e r   (99) 

r e s p e c t i v e l y ,   the   l o c k i n g   g roove   be ing   a r r a n g e d   to  r e c e i v e  
s a i d   l o c k i n g   s h o u l d e r ,   w h i l e   s a i d   gu ide   g roove   (88)  a n d  
s a i d   m a n o u v e r i n g   g roove   (66)  are   a r r a n g e d   to  a c c o m m o d a t e  
the  a f o r e s a i d   m a n o u v e r i n g   p r o j e c t i o n   ( 1 0 4 ) .  

2.  An  a d a p t e r   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d  
in  t h a t   the   m a n o u v e r i n g   g roove   (66)  is  t e r m i n a t e d   by  a  

g roove   p a r t   (72)  which  e x t e n d s   a x i a l l y   from  the   f r o n t   s i d e  
of  the  a d a p t e r .  

3.  An  a d a p t e r   a c c o r d i n g   to  Claim  1  or  Claim  2 ,  
c h a r a c t e r i z e d   in  t h a t   the   p a r t   (68)  of  the   m a n o u v e r i n g   g r o o v e  
(66)  e x t e n d i n g   from  the   f r o n t   s i d e   of  the   a d a p t e r   e x t e n d s  

p e r i p h e r a l l y   (70)  in  the  same  d i r e c t i o n   as  the   r e c e s s e s  
( 8 0 , 8 0 ' )   for   the   l o c k i n g   s h o u l d e r   (99)  from  a s s o c i a t e d  

l o c k i n g   g r o o v e s   ( 7 8 , 7 8 1 ) .  
4.  An  a d a p t e r   a c c o r d i n g   to  a n y  o n e   of  Claims  1 - 3 ,  

c h a r a c t e r i z e d   in  t h a t   the   second   d e p a r t u r e   p o i n t   (96)  o f  

the   g u i d e   g roove   (88)  e x t e n d s   in  the   same  d i r e c t i o n   as  t h e  

f i r s t   d e p a r t u r e   ( 9 2 ) .  
5.  An  a d a p t e r   a c c o r d i n g   to  any one  of  Claims  1 - 4 ,  

c h a r a c t e r i z e d   in  t h a t   the   f i r s t   d e p a r t u r e   (92)  of  the  g u i d e  

g roove   (88)  is  at   l e a s t   s u b s t a n t i a l l y   e q u a l   in  l e n g t h   t o  
the  sum  of  the   e x t e n s i o n   of  the  m a n o u v e r i n g   g roove   in  t h e  

p e r i p h e r a l   d i r e c t i o n   (70)  and  the  r e c e s s e s   ( 8 0 , 8 0 ' )   o f  
the  l o c k i n g   g roove   ( 7 8 , 7 8 ' ) .  

6.  An  a d a p t e r   a c c o r d i n g   to  a n y  o n e   of  Claims  1 - 5 ,  
c h a r a c t e r i z e d   by  a  s l i d a b l e   cove r   (20)  which  is  a r r a n g e d  
on  the   f r o n t   (12)  of  the   a d a p t e r   (10)  and  which  a c t i v a t e s  

a  known  s w i t c h ,   p r e f e r a b l y   an  a u t o m a t i c   s a f e t y   s w i t c h ,   f o r  

c o - a c t i o n   wi th   d e p a r t i n g   c u r r e n t - c a r r y i n g   c o n d u c t o r s   o f  
the   a d a p t e r ;   in  t h a t   the   cove r   (20)  has  a r r a n g e d   t h e r e i n   a  
ho le   (108)  fo r   r e c e i v i n g   the  t o o l   (100) ;   in  t h a t   the   h o l e  



is  l o c a t e d   o p p o s i t e   the  mouth  of  the   guide   s l e e v e   (86)  when 
the  c u r r e n t   is  b r o k e n ,   whi le   s a i d   mouth  is  c o v e r e d   by  s a i d  

cover   when  the  c u r r e n t   is  on  a n d / o r   in  t h a t   the  a d a p t e r  
i n c o r p o r a t e s   a  s i g n a l   lamp  (18)  which  l i g h t s   up  when  t h e  

a d a p t e r   is  c o n n e c t e d   to  a  c u r r e n t - c a r r y i n g   c o n d u c t o r .  

7.  An  a d a p t e r   a c c o r d i n g   to  a n y  o n e   of  Claims  1 - 6 ,  
c h a r a c t e r i z e d   in  t h a t   the  s h a f t   (52)  is  sc rewed   i n t o   t h e  

c o n t a c t   beam  (26)  or  a x i a l l y   f i x e d   t h e r e i n   and  is  r e s t r i c -  

t i v e l y   r o t a t a b l e   wi th   the  a id   of  s a i d   t o o l   r e l a t i v e   t o  

s a id   beam  whi le   o v e r c o m i n g   a  g iven   f r i c t i o n a l   f o r c e ,   p r e f e r -  
ably   wi th   the  p r o j e c t i o n   (104)  of  s a i d   t o o l   l o c a t e d   w i t h i n  
the  p e r i p h e r a l l y   e x t e n d i n g   t r a n s i t i o n   r e g i o n s   (92)  b e t w e e n  
the  t o o l   a x i a l   gu ide   g r o o v e s   (90,94)   and  the  c o r r e s p o n d i n g  
dep th   ( e x t e n s i o n   in  the  p e r i p h e r a l   d i r e c t i o n )   of  the  r e c e s s e s  
( 8 0 , 8 0 ' )   of  the   l o c k i n g   g rooves   ( 7 8 , 7 8 ' ) .  

8.  An  a d a p t e r   a c c o r d i n g   to  a n y  o n e   of  Claims  1 - 7 ,  
c h a r a c t e r i z e d   in  t h a t   the   d i s t a n c e   be tween   a  p r o j e c t i o n  
(32)  l o c a t e d   on  the  i n s e r t i o n   p a r t   (22) ,   s a i d   p r o j e c t i o n  

c o n s t i t u t i n g   a  l i m i t a t i o n   for   a x i a l   movement  of  the   c o n t a c t  
beam  (26)  from  the   f r o n t   (12)  of  the  a d a p t e r ,   and  the  b o t t o m  

of  a  c u t - o u t   (29)  in  which  the  c o n t a c t   beam  r e s t s   in  t h e  
l o c k e d   p o s i t i o n ,   s u b s t a n t i a l l y   c o r r e s p o n d s   to  the  sum  o f  

the  a x i a l   e x t e n s i o n   ot  the   c o n t a c t   beam  and  the  l e n g t h  o f  
the   second  a x i a l   p a r t   of  the   gu ide   g r o o v e .  

9.  In  an  a d a p t e r   a c c o r d i n g   to  a n y  o n e   of  C l a i m s  

1-8,  a  method  for   moun t ing   a  c o n t a c t   and  l o c k i n g   beam  (26)  
and  p i v o t   s h a f t   (52)  in  the  a d a p t e r   (10),   c h a r a c t e r i z e d   by  
moun t ing   or  s c r e w i n g ,   the   s h a f t   to  a  g iven   dep th   in  t h e  

c o n t a c t   beam  (26);   i n s e r t i n g   the  mount ing   t o o l   (100)  i n t o  
the  gu ide   s l e e v e   (84)  so  t h a t   the   m a n o u v e r i n g   p r o j e c t i o n  
(104)  is  l o c a t e d   in  the  second   d e p a r t u r e   or  t r a n s i t i o n  

r e g i o n   of  the  gu ide   groove   (88) ,   p r e f e r a b l y   at  a  d i s t a n c e  

from  the  a x i a l   p a r t   (94)  of  s a i d   gu ide   g r o o v e ;   i n s e r t i n g  
the  s h a f t   (52)  i n t o   the  gu ide   s l e e v e   (84) ,   so  t h a t   t h e  

p r o j e c t i o n   (104)  of  the  moun t ing   t o o l   f i t s   i n t o   t h e  

m a n o u v e r i n g   g roove   (66)  and  is  moved  a long   the  l e n g t h   o f  
the  m a n o u v e r i n g   g roove   wh i l e   e x e c u t i n g   a x i a l   and  r o t a t i o n a l  



movements ,   whereupon   the   p r o j e c t i o n   of  s a i d   t o o l   i s  

f i n a l l y   t u r n e d   to  one  of  i t s   t e r m i n a l   p o s i t i o n s   (98)  a n d  
and  the   c u t - o u t   (94  and  96  r e s p e c t i v e l y )   and  the  c o n t a c t  

beam  (26)  is  t u r n e d   to  a  c o r r e s p o n d i n g   p o s i t i o n   p a r a l l e l  
wi th   and  at  r i g h t   a n g l e s   to  the  long  s i d e s   of  the   i n s e r t i o n  

p a r t   (22) ,   i t   b e i n g   e n s u r e d   t h a t   the   c o n t a c t   beam  t a k e s  

the  c o r r e c t   a x i a l   p o s i t i o n ,   for   example   wi th   the  a id   of  a  

p o s i t i o n - d e t e r m i n i n g   p r o j e c t i o n   ( 3 2 ) .  
10.  In  an  a d a p t e r   a c c o r d i n g   to  a n y  o n e   of  C l a i m s  

1-8,   A  method  for   r emov ing   the   a d a p t e r   from  or  moun t ing   s a i d  

a d a p t e r   to  a  c u r r e n t   r a i l   or  the   l i k e   (126) ,   c a a r a c t e r i z e d  

by,  for   the   p u r p o s e   of  r emoving   the   a d a p t e r ,   i n s e r t i n g   t h e  

m o u n t i n g   t o o l   (100)  i n t o   the  gu ide   s l e e v e   (84)  and  t h e  
h o l l o w   s e c t i o n   (64)  of  the   s h a f t ,   s a i d   p r o j e c t i o n   (104)  

p a s s i n g   t h r o u g h   the  f i r s t   a x i a l   p a r t   (90)  of  the   g u i d e  

g roove   (88)  and  the  a x i a l   g roove   p a r t   (68)  of  the  m a n o u v e -  

r i n g   g roove   (66) ,   whereupon  the   t o o l   is  r o t a t e d ,   the   p r o j e c -  
t i o n   of  s a i d   t o o l   f o l l o w i n g   the  f i r s t   d e p a r t u r e   or  t r a n s i t  
s e c t i o n   of  the   gu ide   g roove   and  t h e r e w i t h   f i r s t   p a s s e s   t h e  

p e r i p h e r a l l y   e x t e n d i n g   g roove   p a r t   (70)  of  the  m a n o u v e r i n g  

g roove   to  the  o p p o s i t e   end  of  s a i d   g roove   p a r t ,   and  t h e n  

dogs  the   s h a f t   (52)  so  t h a t   the   l o c k i n g   s h o u l d e r s   (99)  a r e  
r e l e a s e d   from  the  r e c e s s   (80) ,   whereupon   the  p r o j e c t i o n  
(104)  is  moved  a long   the   second   a x i a l   p a r t   (94)  of  t h e  

gu ide   g roove   and  t h e r e w i t h   dogs  the  s h a f t   (52)  and  moves  
the   c o n t a c t   beam  (26)  out  of  e n g a g e m e n t   wi th   the   c o n t a c t  
r a i l   (126)  and  out  of  the   r e c e s s   or  l i k e   c u t - o u t   (29)  o f  

the   a d a p t e r ,   and  f i n a l l y   moves  the  p r o j e c t i o n   (104)  a l o n g  
the   second   p e r i p h e r a l l y   e x t e n d i n g   p a r t   (96)  of  the   g u i d e  

g r o o v e ,   the   s h a f t   (52)  be ing   r o t a t e d   and  the  c o n t a c t   beam 
(26)  swung  by  the   s h a f t   (52)  i n t o   r e c e s s e s   (28)  in  t h e  
i n s e r t i o n   p a r t   (22)  of  the   a d a p t e r ,   whereupon  the  c o n t a c t  
bar   (26)  can  be  drawn  out  t h r o u g h   the   o p e n i n g   (138)  of  t h e  
c o n t a c t   r a i l ,   and  c o n v e r s e l y ,   when  moun t ing   the  a d a p t e r  
(10)  on to   a  c o n t a c t   r a i l   (26) ,   the   c o n t a c t   and  l o c k i n g  

beam  of  the   a d a p t e r   is  f i r s t   swung  i n t o   the   r e c e s s   s e c t i o n  

(28)  wi th   the  a id   of  the   moun t ing   t o o l   (100) ,   whereupon  t h e  



a d a p t e r   is  moved  i n t o   the   d e s i r e d   p o s i t i o n   in  the  o p e n i n g  
(138)  of  the   c o n t a c t   r a i l ,   w h e r e a f t e r   the  p r o j e c t i o n   (104)  

of  the  t o o l   is  moved  a long   the  second  p e r i p h e r a l l y   e x t e n d i n g  
p a r t   (96)  of  the  gu ide   g roove   (88),   the  s h a f t   (52)  b e i n g  
r o t a t e d   and  the  c o n t a c t   beam  (26)  swung  to  an  o u t w a r d l y  

swung  p o s i t i o n ,   a f t e r   which  the  p r o j e c t i o n   (104)  is  d r a w n  

towards   the  f r o n t   of  the  a d a p t e r   a long   the  second   a x i a l  

p a r t   (94)  of  the  gu ide   g r o o v e ,   the  s h a f t   (52)  wi th   t h e  

c o n t a c t   beam  (26)  be ing   dogged  i n t o   the  r e c e s s   or  l i k e   c u t -  

out  (29)  i n t o   a b u t m e n t   wi th   the  c o n t a c t   r a i l   (26)  a g a i n s t  
f l a n g e - l i k e   p o r t i o n s   e x t e n d i n g   t owards   s a id   o p e n i n g   ( 1 3 8 ) ,  
and  the  c o n t a c t   p ins   (42,44)   of  the  c o n t a c t   beam  are  b r o u g h t  
i n to   c o n t a c t   wi th   the  c o n d u c t o r s   ( 1 5 8 , 1 5 9 , 1 6 0 )   of  t h e  
c o n t a c t   r a i l ,   whereupon  the  p r o j e c t i o n   (104)  is  f i n a l l y  
r o t a t e d   a long   the  f i r s t   p e r i p h e r a l l y   e x t e n d i n g   p a r t   (92)  
of  the  gu ide   g roove   (88),   up  to  the  f i r s t   a x i a l   p a r t   (90) 
of  s a i d   g r o o v e ,   s a id   p r o j e c t i o n   (104)  be ing   f i r s t   moved 

a long   the  p e r i p h e r a l l y   e x t e n d i n g   g roove   p a r t   (70)  of  t h e  

m a n o u v e r i n g   g roove   (66)  up  to  i t s   a x i a l   g roove   p a r t   (68) 
and  the  s h a f t   (52)  is  t hen   r o t a t e d   w i t h o u t   s w i n g i n g   t h e  
c o n t a c t   beam  (26),   so  t h a t   the   l o c k i n g   s h o u l d e r s   (99)  o f  
the  s l e e v e   (84)  are   moved  i n t o   the  r e c e s s e s   ( 8 0 , 8 0 ' )   of  t h e  

l o c k i n g   groove   ( 7 8 , 7 8 ' ) , . w h e r e a f t e r   the  t o o l   (100)  c a n  b e  
removed  from  the  a d a p t e r .  
11.  An  a d p a t e r   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  t h a t  

the  p i v o t   s h a f t   is  p r o v i d e d   at  i t s   r e a r   end  wi th   a  f l a n g e  

c o n t a i n i n g   one  or  more  n o t c h e s ,   t h a t   the  p i v o t   s h a f t   is  p r o -  
v ided   for  i n t r o d u c t i o n   i n t o   the  l o c k i n g   and  c o n t a c t   beam 

t h r o u g h   a  r e c e s s e d   bore  in  same,  the  r e c e s s e d   p a r t   of  which  i s  

of  l e s s   d i a m e t e r   than  sa id   f l a n g e ,   and  t h a t   the  l a r g e r   b o r e  

pa r t   c o n t a i n s   one  or  more  a x i a l   r i b s   m a t c h i n g   wi th   s a i d  

n o t c h e s .  

12.  An  a d a p t e r   a c c o r d i n g   to  c la im  11,  c h a r a c t e r i z e d   in  t h a t  

sa id   r i b s   l eave   f r e e   a  r eagon   of  s a id   u n r e c e s s e d   bore  p a r t  

c l o s e   to  the  r e c e s s e d   one,  in  which  r eagon   s a id   f l a n g e   can  be  

f r e e l y   r o t a t e d .  
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