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Actuator. 

@  An  actuating  mechanism  for  a  vacuum  interrupter 
which  requires  a  smaller  force  than  hitherto  for  actuating 
the  switch  and  yet  provides  adequate  load  on  the  contacts 
when  closed  comprises  a  movable  member  (14)  which  holds 
the  load  producing  member  (17)  by  means  of  a  cam  (14) 
away  from  the  contacts  without  producing  a  load  on  the 
contacts  until  the  movable  member  (14)  is  in  such  a  position 
following  a  second  cam  (16)  that  the  first  cam  (14)  allows  the 
load  (17)  to  act  via  the  member  (14)  directly  on  the  contacts 
which  are  closed. 
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This  i n v e n t i o n   r e l a t e s   to  a c t u a t o r s   and  more  
p a r t i c u l a r l y   to  an  a c t u a t i n g   mechanism  for   a  member 
c o n s t r a i n e d   to  move  a long   a  pa th   be tween   f i r s t   a n d  

second   t e r m i n a l   p o s i t i o n s   e s p e c i a l l y   such  a  m e c h a n i s m  

for   o p e r a t i n g   a  s h o r t   s t r o k e   s w i t c h ,   such  as  a  vacuum 
s w i t c h .  

Vacuum  s w i t c h e s   g e n e r a l l y   have  s h o r t   s t r o k e  

c y c l e s   which  are  be tween   5  and  12mm  in  l e n g t h   and  a r e  
u s u a l l y   s p r i n g   o p e r a t e d .   The  c l o s i n g   mechanism  f o r  

such  s w i t c h e s   is  such  t h a t   i t   must  be  ab le   to  s t o r e  

enough  ene rgy   w i t h i n   the  mechanism  to  e n a b l e   the  s w i t c h  

to  open  when  d e s i r e d .   In  a d d i t i o n   t h e r e   must  be  e n o u g h  
f o r c e   e x e r t e d   on  the  c o n t a c t s   when  they   are  c l o s e d   t o  

p r e v e n t   them  b l o w i n g   a p a r t   in  the  even t   of  a  s h o r t  

c i r c u i t .   This  f o r c e   can  be  q u i t e   h igh ,   for   e x a m p l e  
in  a  20kA  s w i t c h   a  f o r c e   of  150  kg  p r e s s u r e   is  n e e d e d .  

This  p r e s s u r e   is  r e q u i r e d   at  the  end  of  the  c l o s i n g  

c y c l e   when  a  s p r i n g   o p e r a t e d   mechanism  is  u s u a l l y  

e x e r t i n g   the  l o w e s t   f o r c e   of  i t s   c y c l e .   Thus  

c o n v e n t i o n a l l y ,   a  f u r t h e r   load  is  i n t r o d u c e d   at  t h e  

end  of  the  c l o s i n g   s t r o k e   to  p r o v i d e   the  r e q u i r e d  

p r e s s u r e   on  the  c o n t a c t s .   This  means,  however ,   t h a t  

the  f o r c e   r e q u i r e d   to  m a i n t a i n   the  c o n t a c t   p r e s s u r e ,  
the  s t o r e d   e n e r g y ,   must  a l s o   be  q u i t e   high  and  so  t h e  

f o r c e   r e q u i r e d   to  a c t u a t e   the  s w i t c h   c l o s i n g   a n d  

o p e n i n g   mechanism  is  h i g h .  



An  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  
an  a c t u a t i n g   mechanism  s u i t a b l e   for   o p e r a t i n g   s h o r t  
s t r o k e   e l e c t r i c   s w i t c h e s - w h i c h   may  be  a c t u a t e d   u s i n g   a 
much  s m a l l e r   f o r c e   than  for   c o n v e n t i o n a l   s w i t c h e s .  

A c c o r d i n g l y   the  p r e s e n t   i n v e n t i o n   p r o v i d e s   a n  
a c t u a t i n g   mechanism  for   a  member  c o n s t r a i n e d   to  move  a l o n g  
a  pa th   be tween  f i r s t   and  second   t e r m i n a l   p o s i t i o n s ,  
c o m p r i s i n g   a  f i r s t   movable   cam,  a  second  cam  and  b i a s s i n g  
means  for   p r o v i d i n g   a  f o r c e   on  s a id   member  u r g i n g   i t   t o w a r d s  
s a i d   second  t e r m i n a l   p o s i t i o n   w h e r e i n   sa id   f i r s t   cam  i s  

so  shaped   t h a t   movement  t h e r e o f   c a u s e s   sa id   member  to  move 
be tween   sa id   f i r s t   and  second  t e r m i n a l   p o s i t i o n s   and  s a i d  

second   cam  is  so  s h a p e d  t h a t   the  f u l l   f o r c e   of  the  b i a s s i n g  

means  is  not  a l l o w e d   to  ac t   on  s a i d   member  u n t i l   the  member 

is  a p p r o a c h i n g   sa id   second  t e r m i n a l   p o s i t i o n .  
In  one  p r e f e r r e d   embodiment   of  the  i n v e n t i o n   t h e  

a c t u a t i n g   mechanism  c o m p r i s e s   a  f i x e d   cam,  a  r o t a t a b l e   cam 
p i v o t a l l y   l i n k e d   to  the  movable   member  and  c a r r y i n g   a  f i r s t  

cam  f o l l o w e r   e n g a g e a b l e   wi th   the  f i x e d   cam,  and  b i a s s i n g  

means  o p e r a b l e   to  urge  the  movable   member  t owards   the  s e c o n d  

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

e n g a g e a b l e   wi th   the  r o t a t a b l e   cam,  the  shapes   of  the  f i x e d  
and  r o t a t a b l e   cams  be ing   such  t h a t   r o t a t i o n   of  the  r o t a t a b l e  

cam  from  a  p o s i t i o n   in  which  the  movable  member  is  in  i t s  
f i r s t   t e r m i n a l   p o s i t i o n   p r o d u c e s   a  movement  of  the  member 

toward   the  second  t e r m i n a l   p o s i t i o n   under   the  a c t i o n   of  t h e  

b i a s s i n g   means,  which  movement  is  c o n s t r a i n e d   b y  t h e   f i x e d  

cam,  u n t i l   the  member  a p p r o a c h e s   the  second  t e r m i n a l   p o s i t i o n  

whereupon   the  f i x e d   cam  c e a s e s   to  act   on  the  r e s p e c t i v e   cam 
f o l l o w e r   and  a l l o w s   the  f u l l   f o r c e  o f   the  b i a s s i n g   means  t o  

ac t   on  the  movable  m e m b e r .  
The  member  may  be  c o n s t r a i n e d   by  means  of  a  s l o t   in  a  

p l a t e ,   which  may  or   may  not  be  p a r t   of  the  f i x e d   cam.  
When  the  mechanism  is  employed  as  a  s w i t c h   a c t i v a t o r  

the  movable   member  is  a r r a n g e d   to  open  and  c l o s e   the  c o n t a c t s  

of  the  s w i t c h ,   which  may  be  a  vacuum  s w i t c h ,   as  i t   moves  
be tween   i t s   f i r s t   and  second   t e r m i n a l   p o s i t i o n s .   The  member  



may,  howeve r ,   be  a r r a n g e d   to  c o n t r o l   any  d e v i c e   w h i c h  

needs   to  be  moved  from  one  p o s i t i o n   to  a n o t h e r ,   and  w h i c h  

r e q u i r e s   a  b i a s   to  r emain   in  e i t h e r   p o s i t i o n .  
The  r o t a t a b l e   cam  may  be  a  double   cam  c a r r y i n g   two 

cam  f o l l o w e r s   e n g a g e a b l e   wi th   a  double   f i x e d   cam  so  as  t o  

be  o p e r a b l e   on  r o t a t i o n   of  the  r o t a t a b l e   cam  in  e i t h e r  

d i r e c t i o n ,   and  t h i s   form  of  mechanism  can  be  u sed ,   f o r  

example ,   in  a  d o u b l e   a c t i o n   s w i t c h .   Such  a  s w i t c h   i s  

p r e f e r a b l y   used  in  a  vacuum  i n t e r r u p t e r / i s o l a t o r   a s s e m b l y  
in  which  the  member  is  a r r a n g e d   t o  o p e n   and  c l o s e   t h e  

c o n t a c t s   of  a  vacuum  s w i t c h   and  the  movement  of  the  d r i v e  

means  of  the  r o t a t a b l e   cam  c a u s e s   an  i s o l a t i n g   m e c h a n i s m  

to  o p e r a t e .  
The  i n v e n t i o n   w i l l   now  be  more  f u l l y   d e s c r i b e d   w i t h  

r e f e r e n c e   to  the  d r a w i n g s   in  w h i c h : -  

F i g u r e   1  ( a  -   d)  d i a g r a m m a t i c a l l y   shows  the  way  i n  

which  the  i n v e n t i o n   w o r k s ;  

F i g u r e   2  shows  one  embodiment   of  the  i n v e n t i o n ;  
F i g u r e   3  shows  a  second   embodiment   of  t h e  

i n v e n t i o n ;  
F i g u r e   4  shows  a  t h i r d   embodiment   of  the  i n v e n t i o n ;  

F i g u r e   5  shows  a  f o u r t h   embodiment   of  the  i n v e n t i o n ;  
F i g u r e   6  shows  one  embodiment   of  the  i n v e n t i o n   i n  

c o m b i n a t i o n   wi th   a  vacuum  i n t e r r u p t e r   a s s e m b l y ;   a n d  

F i g u r e   7  shows  a  f u r t h e r   embodiment   of  a  m o d i f i e d  
form  of  the  i n v e n t i o n .  

R e f e r r i n g   f i r s t l y   to  F i g u r e   1,  t h e r e   is  shown 

an  a c t u a t i n g   mechanism  a c c o r d i n g   to  the  i n v e n t i o n .   The 
mechanism  c o n s i s t s   of  a  f i x e d   cam  p l a t e   1  h a v i n g   a  s l o t   2 

in  which  a  member  3  is  e n g a g e d .   A  r o t a t a b l e   cam 4  i s  

p i v o t a l l y   l i n k e d   to  the  member  3  and  c a r r i e s   a  cam  f o l l o w e r  

5,  c o n v e n i e n t l y   in  the  form  of  a  r o l l e r ,   which  is  e n g a g e d  
wi th   a  cam  6  on  the  f i x e d   cam  p l a t e   1.  The  r o t a t a b l e   cam 
4  is  engaged  in  t u r n   by  a  b i a s s i n g   means  7  which  a c t s  

downwards  as  seen  in  F i g u r e   1  in  o rde r   to  b i a s   the  member  3 

to  move  a long   the  s l o t   2.  P a r t s   a  -   d  of  F i g u r e   1 

i l l u s t r a t e   the  movement  of  the  member  3  as  the  r o t a t a b l e   cam 



4  is  r o t a t e d   a n t i c l o c k w i s e   as  seen  in  F i g u r e   1.  The  cams 
4  and   6  are  so  shaped  t h a t   they  are  engaged  by  the  b i a s s i n g  

means  7  and  the  cam  f o l l o w e r   5  r e s p e c t i v e l y   when  the  member 

3  is  at   the  f i r s t   t e r m i n a l   p o s i t i o n   at  the  u p p e r m o s t   end  o f  

the  s l o t   2  as  shown  in  F i g u r e   1a.  As  the   cam  4  is  r o t a t e d  

t h r o u g h   the  p o s i t i o n s   shown  in  F i g u r e s   1b  and  1c  by  a n y  
s u i t a b l e   means  the  cams  4  and  6  are  so  a r r a n g e d   t h a t   t h e  

member  is  a l l o w e d   to  move  a long   the  s l o t   2  under   the  a c t i o n  

of  the  cam  f o l l o w e r   5  moving  a long   the  cam  6  but  with  t h e  

b i a s s i n g   means  7  b e i n g h e l d   up  by  the  cam  4.  As  the  member 

3  a p p r o a c h e s   the  second  t e r m i n a l   p o s i t i o n   shown  in  F i g u r e  

1d,  the   shape  of  the  cam  6  is  such  t h a t   i t   d i s e n g a g e s   f r o m  

the  c a m  f o l l o w e r   5  and  the  f u l l   f o r c e   of  the  b i a s s i n g   m e a n s  

.7  is  a l l o w e d   to  act   on  the  member  3.  By  s u i t a b l y   s h a p i n g  
the  cam  s u r f a c e s ,   movement  of  the  b i a s s i n g   m e a n s ,  

as  the  member  t r a v e l s   be tween   the  two  t e r m i n a l  

p o s i t i o n s ,   may  be  kept   s m a l l ,   or  in  some  c a s e s   v i r t u a l l y  
e l i m i n a t e d .  

F i g u r e   2  shows  one  embodiment   of  an  a c t u a t i n g  
mechanism  in  a c c o r d a n c e   wi th   the  i n v e n t i o n .   In  t h i s  

e m b o d i m e n t ,   the  f i x e d   cam  p l a t e   11  has  a  doub le   cam  16 



engaged   by  two  cam  f o l l o w e r s   15  and  18.  The  cam 
f o l l o w e r s   15  and  18  are   c a r r i e d   by  a  r o t a t a b l e   cam 
14  which  is  p i v o t a b l e   abou t   a  member  13  engaged   in  a  
s l o t   12  in  the  f i x e d   cam  p l a t e   11.  A  b i a s s i n g   m e a n s  
17  is  engaged   wi th   the  r o t a t a b l e   cam  14  and  is  b i a s s e d  
in  the  d i r e c t i o n   of  a r row  19  by  any  means  d e s i r e d .   T h i s  

mechanism  is  a  d o u b l e - a c t i o n   mechanism  in  t h a t   t h e  

r o t a t a b l e   cam  14  may  be  r o t a t e d   in  e i t h e r   d i r e c t i o n   f r o m  

i t s   r e s t   p o s i t i o n ,   in  which  the  member  13  is  in  the  f i r s t  

t e r m i n a l   p o s i t i o n   as  shown,  to  cause   the  member  13  to  be  

moved  i n t o   the  second   t e r m i n a l   p o s i t i o n   as  d e s c r i b e d  

a b o v e .  

The  embodiment   shown  in  F i g u r e   3  c o m p r i s e s   a  
f i x e d   cam  p l a t e   21  h a v i n g   a  s l o t   22  and  a  s i n g l e   cam  2 6 .  

A  r o t a t a b l e   cam  24  p i v o t s   a round   a  member  23  engaged   i n  

the  s l o t   22  and  c a r r i e s   a  cam  f o l l o w e r   25  e n g a g e a b l e  
wi th   the  f i x e d   cam  26.  A  b i a s s i n g   means  27  is  b i a s s e d  

by  means  of  a  s p r i n g   28  in  the  d i r e c t i o n   of  a r row  29  t o  

ac t   on  the  member  23  when  i t   is  a l l o w e d   to  a p p r o a c h   t h e  

second  t e r m i n a l   p o s i t i o n   at  the  lower  end  of  the  s l o t   22 

by  the  r o t a t i o n   of  the  cam  2 4 .  

The  embodiment   shown  in  F i g u r e   4  is  a  v a r i a t i o n  
of  t h a t   d e s c r i b e d   above  wi th   r e f e r e n c e   to  F i g u r e   3.  I n  

t h i s   embodiment   the  f i x e d   cam  p l a t e   31  has  one  s l o t   32  i n  

which  a  member  33  is  engaged   and  a  f u r t h e r  s l o t   40  i n  
which  a  p r o t r u s i o n   30  from  a  b i a s s i n g   means  37  is  e n g a g e d  
to  c o n s t r a i n   the  b i a s s i n g   means  to  ac t   only  in  t h e  

d i r e c t i o n   of  the  a r row  39.  The  o t h e r   p a r t s   of  t h e  

mechanism  are   the  same  as  d e s c r i b e d   in  the  embodiment   shown 

in  F i g u r e   3 .  

F i g u r e   5  shows  a  v a r i a t i o n   of  the  e m b o d i m e n t s  

of  the  i n v e n t i o n   shown  in  F i g u r e s   3  and  4  in  which  s i m i l a r  

p a r t s   are   not   numbered  for   c o n v e n i e n c e .   The  r o t a t i o n   o f  

the  cam  44  is  p r o d u c e d   by  movement  of  the cam  f o l l o w e r  

45  a round   the  f i x e d   cam  46  and  in  t h i s   embodiment   t h i s   i s  

caused   by  movement  of  one  arm  43  of  a  b e l l   c rank   42  i n  

the  d i r e c t i o n   of  the  a r row  48.  The  o t h e r   arm  of  t h e  



crank   42  is   p i v o t a l l y   c o n n e c t e d   to  l i n k   41  which  i s  

a l s o   p i v o t a l l y   j o i n e d   to  the  cam  f o l l o w e r .   As  the  arm 
43  is   moved  the  b e l l   c rank   p i v o t s   a round   a  p o i n t   49  a n d  

c a u s e s   the  cam  f o l l o w e r   45  to  move  a round   the  f i x e d   cam 
46  and  hence  r e s u l t s   in  the  r o t a t i o n   of  the   cam  4 4 .  

F i g u r e   6  shows  a  vacuum  i n t e r r u p t e r   a s s e m b l y  
c o m p r i s i n g   a  vacuum  s w i t c h   62,  a  c o n d u c t i n g   i s o l a t o r   b a r  
60  and  an  a c t u a t i n g   mechanism  a c c o r d i n g   to  the  i n v e n t i o n .  

The  vacuum  s w i t c h   is  of  any  known  type   and  is   c o u p l e d  
to  the  member  53  of  the  a c t u a t i n g   mechanism  in  o r d e r  

to  a c t u a t e   the  s w i t c h   and  p r o v i d e   s u f f i c i e n t   f o r c e   on 
the  c o n t a c t   to  p r e v e n t   them  be ing   blown  a p a r t   in  s h o r t -  

c i r c u i t   c o n d i t i o n s .  

The  a s semb ly   c o m p r i s e s   a  base  p a r t   61  h o l d i n g  
the  vacuum  s w i t c h   62,  a  f i x e d   p l a t e   51  h a v i n g   a  f i x e d  

cam  56,  a  s h o r t   v e r t i c a l l y - e x t e n d i n g   s l o t   52  and  a n  

e l o n g a t e   t r a n s v e r s e l y - e x t e n d i n g   s l o t   65  t h e r e i n   a t t a c h e d  

to  the  base  p a r t   61,  a  moving  p l a t e   66  h a v i n g   an  e l o n g a t e  
s l o t   67  in  c o r r e s p o n d a n c e   wi th   the  e l o n g a t e   s l o t   65  a n d  

a  cut   out  p o r t i o n   68,  and  the  c o n d u c t i n g   i s o l a t o r   bar  6 0 ,  
which  is  c o n n e c t e d   to  one  c o n t a c t   of  the  vacuum  s w i t c h   a n d  

which  has  a  U-shaped  s a d d l e   member  53  a t t a c h e d   t h e r e t o .  

The  s a d d l e   member  is  engaged  by  a  r o l l e r   64  which  t r a v e l s  
w i t h i n   the  s l o t s   65  and  67.  The  moving  p l a t e   66  i s  

s l i d a b l y   s u p p o r t e d   from  the  f i x e d   p l a t e   51  by  means  of  p e g s  
70  c a r r i e d   by  the  f i x e d   p l a t e   and  e x t e n d i n g   i n t o  

t r a n s v e r s e l y - e x t e n d i n g   s l o t s   71  in  the  moving  p l a t e   66 

as  shown.  R e c e s s e s   69  formed  at  each  end  of  the  u p p e r  
edge  of  the  cut  out  p o r t i o n   68  of  the  moving  p l a t e   66 

engage   wi th   r e s p e c t i v e   cam  f o l l o w e r s   55  in  o r d e r   to  move 

one  or  o t h e r   of  the  f o l l o w e r s   a round  the  f i x e d   cam  5 6 .  

The  cam  f o l l o w e r s   55  are  c a r r i e d   by  a  r o t a t a b l e   cam  54  w h i c h  

p i v o t s   a round  a  member  53  engaged  in  the  s h o r t   s l o t   52  i n  

the  f i x e d   p l a t e   51.  The  i s o l a t o r   bar  is   t r a n s v e r s e l y  
s l i d a b l e   to  c o n n e c t   with  c o n t a c t s   (not   shown)  at  one  e n d  

or  the  o t h e r ,   to  make  a  c o n n e c t i o n   with  a  b u s b a r   or  e a r t h .  



However  i t   is  r e q u i r e d   t h a t   t h i s   c o n n e c t i o n   be  made 

b e f o r e   c u r r e n t   f lows   in  the  c i r c u i t   and  be  b roken   a f t e r  

c u r r e n t   has  s t o p p e d   f l o w i n g   in  the  c i r c u i t .   Thus  t h e  

making  or  b r e a k i n g   of  c u r r e n t   flow  shou ld   t ake   p l a c e  

only   w i t h i n   the  vacuum  s w i t c h   i t s e l f .   In  the  p o s i t i o n  

shown,  the  vacuum  s w i t c h   is  open  and  the  a s s e m b l y   i s  

i s o l a t e d   from  any  o t h e r   p a r t s   of  a  c i r c u i t   by  t h e  

i s o l a t o r   bar  which  is  in  i t s   c e n t r a l   p o s i t i o n .  
To  c o n n e c t   the  i n t e r r u p t e r   a s s emb ly   i n t o   a  

c i r c u i t ,   the  i s o l a t o r   bar  60  is  moved  e . g .   to  the  l e f t  

as  seen  in  the  d r a w i n g   by  movement  of  the  r o l l e r   64 

in  the  a p p r o p r i a t e   d i r e c t i o n ,   as  t h i s   i n i t i a l l y   e n g a g e s  
the   U-shaped  member  63,  which  is  f i x e d   to  the  b a r .   The 

r o l l e r   64  is  c o n s t r a i n e d   to  move  a long   the  e l o n g a t e  
s l o t s   65  and  67  u n t i l   the  bar  60  makes  c o n t a c t   wi th   a  
c o n t a c t   (not   shown)  e . g .   to  a  b u s b a r .   At  t h i s   t ime  t h e  

vacuum  s w i t c h   is  s t i l l   open  so  no  c u r r e n t   is  f l o w i n g .  
The  r o l l e r   is  then   f o r c e d   to  move  up  out  of  the  U - s h a p e d  
member  63  by  a  s t e p   in  the  s l o t s   65  and  67  so  t h a t  

c o n t i n u e d   movement  of  the   r o l l e r   no  l o n g e r   p r o d u c e s   a n y  
movement  of  the  bar  60.  The  s l o t   67  in  the  moving  p l a t e  
66  is  s h o r t e r   than  s l o t   65  so  when  the  r o l l e r   r e a c h e s   t h e  

end  of  s l o t   67  i t   f o r c e s   the  moving  p l a t e   66  to  move 
a l o n g   u n t i l   i t   r e a c h e s   the  end  of  the  s l o t   65.  As  t h e  

moving  p l a t e   66  is  moved  to  the  l e f t   as  seen  in  t h e  

F i g u r e   i t   f o r c e s   the  r i g h t - h a n d   cam  f o l l o w e r   55  ( a s  

shown  in  the  d r a w i n g )   to  f o l l o w   the  f i x e d   cam  56  and  t h u s  

r o t a t e s   the  cam  54  a round   i t s   p i v o t   member  53,  the  cams 
54  and  56  be ing   so  shaped   t h a t   the  member  53  is  a l l o w e d  

to  move  w i t h i n   the  s l o t   52  only   when  the  cam  f o l l o w e r   55 

a p p r o a c h e s   the  c e n t r a l   p o s i t i o n .   At  t h i s   t ime ,   the  f o l l o w e r  

55  l e a v e s   the  cam  56  and  thus   a l l o w s   the  f u l l   f o r c e   of  t h e  

b i a s s i n g   r o l l e r   57,  which  has  been  f o l l o w i n g   the  cam  54 

as  i t   has  r o t a t e d ,   to  ac t   on  the  member  53  and  move  i t  

a l o n g   the  s l o t   52.  The  shape   of  the  cam  54  is  such  t h a t  

the  b i a s s i n g   r o l l e r   57  s t a y s   s u b s t a n t i a l l y   s t a t i o n a r y .  
The  r o l l e r   is  urged  a g a i n s t   the  cam  by  be ing   mounted  on  a  



p i v o t e d   l e v e r   59  b i a s s e d   downwards  by  a  s p r i n g   58.  As 
the  member  53  is  a l l o w e d   to  move  w i t h i n   the  s l o t   5 2 ,  
i t   c l o s e s   the  c o n t a c t s   of  the  vacuum  s w i t c h   62,  and  when 

the  f u l l   f o r c e   of  the  b i a s s i n g   r o l l e r   57  a c t s   on  i t ,   t h e  

c o n t a c t s   o f  t h e  v a c u u m   s w i t c h   are  he ld   t o g e t h e r   wi th   t h e  

r e q u i r e d   f o r c e .   The  mechanism  o p e r a t e s   in  a  s i m i l a r  

f a s h i o n   when  the  r o l l e r   64  is  moved  31)ng  the  s l o t s  

65,  67  in  the  o p p o s i t e   d i r e c t i o n ,   the  i s o l a t o r   bar  60 

be ing   moved  to  the  r i g h t   to  make,  for   e x a m p l e ,   an  e a r t h  

c o n n e c t i o n ,   and  the  l e f t - h a n d   cam  f o l l o w e r   55  then   b e i n g  
c a r r i e d   a round   the  r e s p e c t i v e   p a r t   of  the   f i x e d   cam  by 
the  c o n t i n u e d   movement  of  the  moving  p l a t e   6 6 .  

C l e a r l y   t h i s   a r r a n g e m e n t   may  be  used  wi th   a n y  
s h o r t - s t r o k e   d e v i c e s   and  may  a l s o   be  used  to  a c t u a t e  

the  o p e n i n g   s p r i n g s   of  c o n v e n t i o n a l   c i r c u i t   b r e a k e r s  
thus   s i m p l i f y i n g   t h e i r   main  m e c h a n i s m .  

In  a  m o d i f i e d   form  of  the  i n v e n t i o n   the  r o t a t a b l e  

cam  may  be  r e p l a c e d   by  a  l i n e a r l y   movable   cam.  An 

embodiment   of  t h i s   m o d i f i e d   form  of  the  i n v e n t i o n   i s  

i l l u s t r a t e d   in  F i g u r e   7.  In  t h i s   embod imen t ,   a  f i x e d  
p l a t e   80  has  a  s l o t   85  in  which  a  r o l l e r   86  is  a l l o w e d  

to  move.  The  r o l l e r   86  is  c o n n e c t e d   to  the  vacuum 
c o n t a c t s   88  so  as  to  open  the  c o n t a c t s   when  i t   is  moved 
in  one  d i r e c t i o n   a long   the  s l o t   and  to  c l o s e   them  when 

moved  in  the  o p p o s i t e   d i r e c t i o n .   The  r o l l e r   86  is  a l s o  

c o n s t r a i n e d   by  a  s t a g g e r e d   s l o t   84  in  a  movable   p l a t e   82 

which  moves  p e r p e n d i c u l a r l y   to  the  s l o t   85  be tween   r o l l e r s  
83  and  87.  A  s p r i n g   81  p r o v i d e s   a  downwards  f o r c e   on  t h e  

p l a t e   82  which ,   in  one  p o s i t i o n   of  the  p l a t e ,   is  t r a n s f e r r e d  

to  the  r o l l e r   86  and  thus   to  the  c o n t a c t s   88.  In  t h e  

p o s i t i o n   shown  the  c o n t a c t s   88  are  c l o s e d   and  the  f o r c e   f r o m  

the  s p r i n g   81  is  a c t i n g   via   the  p l a t e   82  and  the   r o l l e r   86 

to  hold   the  c o n t a c t s   c l o s e d .   The  p l a t e   82  has  a  c u t - o u t  

p o r t i o n   89  which  is  p o s i t i o n e d   next   to  the  r o l l e r   87  s o  
t h a t   a l l   the  f o r c e   is  a c t i n g   on  the  c o n t a c t s .   To  o p e n  
the  c o n t a c t s   the  p l a t e   82  is  moved  to  the  l e f t ,   as  shown 

in  the  f i g u r e ,   whereby  the  r o l l e r   87  is  then   c o n t a c t e d   by 
the  edge  of  the  p l a t e   82  as  the  r o l l e r   86  is   f o r c e d   to  r i d e  

up  the  s l o t   85  due  to  the  s t a g g e r   in  the  s l o t   84  w h i c h  
is  moving  to  the  l e f t .   This  means  t h a t   the  f o r c e   of  t h e  



of  the   s p r i n g   is  t a k e n   by  the  r o l l e r   87  c a r r i e d   by  the  f i x e d  

p l a t e   80  and  is  no  l o n g e r   a c t i n g   on  the  r o l l e r   86,  so  t h a t  

the  c o n t a c t s   are   e a s i l y   opened  w i t h o u t   r e q u i r i n g   u n d u e  

f o r c e .  



1.  An  a c t u a t i n g   mechanism  for  a  member  (3)  c o n s t r a i n e d  

to  move  a long   a  pa th   be tween   f i r s t   and  second  t e r m i n a l  

p o s i t i o n s ,   c o m p r i s i n g   a  f i r s t   movable  cam  (4 ) ,   a  s e c o n d  

cam  (6)  and  b i a s s i n g   means  (7)  for   p r o v i d i n g   a  f o r c e   on 
sa id   member  (3)  u r g i n g   i t   t owards   sa id   second  t e r m i n a l  

p o s i t i o n ,   c h a r a c t e r i s e d   in  t h a t   sa id   f i r s t   cam  (4)  i s  

so  shaped  t h a t   movement  t h e r e o f   c a u s e s   s a id   member  (3)  t o  

move  between  s a i d   f i r s t   and  second  t e r m i n a l   p o s i t i o n s   a n d  

sa id   second  cam  (6)  is  so  shaped  t h a t   the  f u l l   f o r c e   of  t h e  

b i a s s i n g   means  (7)  is  not  a l l o w e d   to  act   on  s a id   member  ( 3 )  
u n t i l   the  member  is  a p p r o a c h i n g   sa id   second  t e r m i n a l  

p o s i t i o n .  
2.  An  a c t u a t i n g   mechanism  a c c o r d i n g   to  Claim  1  c h a r a c t e r i s e d  

in  t h a t   s a id   f i r s t   movable   cam  is  a  r o t a t a b l e   cam  ( 1 4 )  

p i v o t a l l y   l i n k e d   to  the  movable  member  (13)  and  c a r r y i n g   a 
f i r s t   cam  f o l l o w e r   (15,  18)  e n g a g e a b l e   wi th   s a id   second  cam 
which  is  a  f i x e d   cam  (16 ) ,   the  b i a s s i n g   means  (17)  a l s o  

c a r r y i n g   a  f u r t h e r   cam  f o l l o w e r   (17)  e n g a g e a b l e   wi th   t h e  

r o t a t a b l e   cam  (14 ) ,   the  shapes   of  the  f i x e d   and  r o t a t a b l e  

cams  be ing   such  t h a t   r o t a t i o n   of  the  r o t a t a b l e   cam  from  a  

p o s i t i o n   in  which  the  movable   member  is  in  i t s   f i r s t   t e r m i n a l  

p o s i t i o n   p r o d u c e s   a  movement  of  the  member  t o w a r d s   the  s e c o n d  

t e r m i n a l   p o s i t i o n   under   the  a c t i o n   of  the  b i a s s i n g   m e a n s ,  
which  movement  is  c o n s t r a i n e d   by  the  f i x e d   cam,  u n t i l   t h e  

member  a p p r o a c h e s   the  second  t e r m i n a l   p o s i t i o n   w h e r e u p o n  
the  f i x e d   cam  c e a s e s   to  act   on  the  r e s p e c t i v e   cam  f o l l o w e r  

and  a l l o w s   the  f u l l   f o r c e   of  the  b i a s s i n g   means  to  act   on 
the  movable  member .  

3.  An  a c t u a t i n g   mechanism  a c c o r d i n g   to  Claim  2 

c h a r a c t e r i s e d   in  t h a t   s a id   r o t a t a b l e   cam  is  a  double   cam 

c a r r y i n g   two  cam  f o l l o w e r s   e n g a g e a b l e   wi th   a  doub l e   f i x e d  

cam  so  as  to  be  o p e r a b l e   on  r o t a t i o n   of  the  r o t a t a b l e   cam  i n  

e i t h e r   d i r e c t i o n .  
4.  An  a c t u a t i n g   mechanism  a c c o r d i n g   to  Claim  1 

c h a r a c t e r i s e d   in  t h a t   s a id   f i r s t   movable  cam  is  a  s t a g g e r e d  
s l o t   (84)  in  a  movable   p l a t e   (82)  in  which  s a i d   member  i s  



engaged   and  s a i d   second  cam  (89)  is  a l s o   movable   and  

e n g a g e a b l e   wi th   a  f i x e d   cam  f o l l o w e r   ( 8 7 ) .  

5.  An  a c t u a t i n g   mechanism  a c c o r d i n g   to  any  p r e c e d i n g  
c l a im   c h a r a c t e r i s e d   in  t h a t   s a id   member  is  c o n s t r a i . n e d   by 

means  of  a  s l o t   (2)  in  a  p l a t e   ( 1 ) .  
6.  An  a c t u a t i n g   mechanism  a c c o r d i n g   to  any  p r e c e d i n g  
c l a im   c h a r a c t e r i s e d   in  t h a t   s a id   member  is  a r r a n g e d   to  o p e n  
and  c l o s e   the  c o n t a c t s   of  a  s w i t c h   as  i t   moves  between  i t s  

f i r s t   and  second   t e r m i n a l   p o s i t i o n .  
7.  An  a c t u a t i n g   mechanism  a c c o r d i n g   to  Claim  6 

c h a r a c t e r i s e d   in  t h a t   s a id   s w i t c h   is  a  vacuum  s w i t c h .  

8.  A  vacuum  i n t e r r u p t e r / i s o l a t o r   a s s e m b l y   i n c o r p o r a t i n g  

an  a c t u a t i n g   mechanism  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m .  
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