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©  Switch  mechanism. 
(57)  A  switch  mechanism  is  described  in  which  a  first  contact 
carrier  (12)  having  a  first  contact  member  (15),  is  movable 
between  an  inoperative  position  (Figure  1)  and  an  operative 
position  (Figure  3).  A  latch  mechanism  (16,  25)  retains  the 
first  contact  carrier  (12)  in  the  operative  position  (Figure  3) 
when  moved  thereto  but  a  spring  (14)  urges  the  first  contact 
carrier  (12)  towards  the  inoperative  position.  A  second 
contact  carrier  (17)  having  a  second  contact  member  (23)  and 
movable  between  first  and  second  positions  is  biased  by  a 
spring  (18)  towards  the  first  position  (Figure  1)  where  the  first 
contact  carrier  (12)  engages  an  abutment  (21)  on  the  second 
carrier  (17).  Movement  of  the  second  carrier  (17)  towards  the 
second  (lower)  position  causes  the  first  carrier  (12)  to  be 
moved  into  its  operative  position  and  the  subsequent  return 
of  the  second  carrier  (17)  towards  the  first  position  is 
accompanied  by  the  engagement  of  the  first  and  second 
contact  members  (15,  23). 
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T h i s   i n v e n t i o n   r e l a t e s   to   s w i t c h   m e c h a n i s m s  

and  p a r t i c u l a r l y ,   b u t   n o t   e x c l u s i v e l y ,   t o   a  s o - c a l l e d  

t r i p - f r e e   s w i t c h   m e c h a n i s m ,   i . e .   a  s w i t c h   m e c h a n i s m ,  

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

f a u l t   e x i s t s .  

A  f i r s t   a s p e c t   of  t h e   i n v e n t i o n   r e s i d e s   in   a  

s w i t c h   m e c h a n i s m   h a v i n g   a  c o n t a c t   c a r r i e r   m o v a b l e   b e t w e e n  

an  i n o p e r a t i v e   p o s i t i o n   ( F i g u r e   1)  a n d   a  l a t c h e d  

o p e r a t i v e   p o s i t i o n   ( F i g u r e   3)  and  an  a c t u a t o r   f o r   m o v i n g  

t h e   c a r r i e r   to   t h e   o p e r a t i v e   p o s i t i o n   w h e r e   a  c i r c u i t   t o  

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

t h a t   t h e   a c t u a t o r ,   when  a c t u a t e d   w i t h   t he   c o n t a c t   c a r r i e r  

in   t h e  i n o p e r a t i v e   p o s i t i o n ,   f i r s t   m o v e s   t h e   c o n t a c t  

c a r r i e r   i n t o   t h e   o p e r a t i v e   p o s i t i o n   ( F i g u r e   3)  and   t h e n  

c o m p l e t e s   a  c i r c u i t   to   a  c o n t a c t   on  t he   c o n t a c t   c a r r i e r .  

A  s w i t c h   m e c h a n i s m ,   a c c o r d i n g   t o   a  s e c o n d  

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

c a r r i e r   h a v i n g   a  f i r s t   c o n t a c t   m e m b e r   and  m o v a b l e   b e t w e e n  

an  i n o p e r a t i v e   p o s i t i o n   and   an  o p e r a t i v e   p o s i t i o n ;   a  

l a t c h   m e c h a n i s m   f o r   r e t a i n i n g   t he   f i r s t   c o n t a c t   c a r r i e r  

in  t he   o p e r a t i v e   p o s i t i o n   when  moved  t h e r e t o ;   f i r s t   b i a s  

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

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

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

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

c a r r i e r . t o w a r d s   t h e   f i r s t   p o s i t i o n ;   and   an  a b u t m e n t   o n  

t h e   s e c o n d   c a r r i e r   e n g a g e d   by  t h e   f i r s t   c a r r i e r   when   i n  

i t s   i n o p e r a t i v e   p o s i t i o n ;   t h e   a r r a n g e m e n t   b e i n g   such   t h a t  

m o v e m e n t   of  t h e   s e c o n d   c a r r i e r   t o w a r d s   t h e   s e c o n d  

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



o p e r a t i v e   p o s i t i o n   and  t h e   s u b s e q u e n t   r e t u r n   of  t h e  

s e c o n d   c a r r i e r   t o w a r d s   i t s   f i r s t   p o s i t i o n   is   a c c o m p a n i e d  

by  t h e   e n g a g e m e n t   of   t h e   f i r s t   a n d   s e c o n d   c o n t a c t  

m e m b e r s .  

P r e f e r a b l y ,   t h e   f i r s t   c a r r i e r   i s   a  p i v o t e d  

l e v e r   one   end  of  w h i c h   i s   l o c a t e d   b e t w e e n   t h e   a b u t m e n t  

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

a b u t m e n t   by  t h e   f i r s t   b i a s   m e a n s .  

The  l a t c h   m e c h a n i s m   may  be  m o v e d ,   as  by  a  

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

l o c a t i o n .   When  t h e   l a t c h   m e c h a n i s m   i s   m o v e d   i n t o   t h e  

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

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

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

b i a s  m e a n s .   The  e n g a g e m e n t   of  t h e   c o n t a c t   m e m b e r s   i s  

b r o k e n   and  t h e   s e c o n d   c o n t a c t   m e m b e r   r e t u r n s   to  i t s   f i r s t  

p o s i t i o n .  

The  l a t c h   m e c h a n i s m   may  f o r   e x a m p l e   be  s p r i n g  

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

f r e e   p o s i t i o n   by  a  s o l e n o i d   w h i c h   i s   e n e r g i s e d   when   a  

f a u l t   o c c u r s   in  t h e   c i r c u i t .   A f t e r   r e l e a s e   of  t h e   f i r s t  

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

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

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

o p e r a t i o n   of  t h e   s o l e n o i d   to   open   the   s w i t c h   i m m e d i a t e l y .  

The  i n v e n t i o n   w i l l   be  more   r e a d i l y   u n d e r s t o o d  

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

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

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

w h i c h  

F i g u r e s   1,  2  and  3  show  t h e   m e c h a n s i m   in  t h e  

OFF,  INTERMEDIATE  and  ON  p o s i t i o n   r e s p e c t i v e l y .  

As  shown  in  t h e   d r a w i n g s ,   t he   s w i t c h   m e c h a n i s m  

h a s   a  f i r s t   c o n t a c t   c a r r i e r   in  t h e   f o r m   of  a  l e v e r   1 2 ,  

w h i c h   i s   p i v o t e d   c e n t r a l l y   a b o u t   k n i f e   edge   13.  C a r r i e r  



12  i s   b i a s e d   c l o c k w i s e   by  a  c o m p r e s s i o n   s p r i n g   14  a n d  

c a r r i e s   a t   o n e   e n d   a  c o n t a c t   m e m b e r   1 5 .   A  l a t c h  

m e c h a n i s m   16  i s   l o c a t e d   a d j a c e n t   t h e   o t h e r   end  of  c a r r i e r  

12  and  i s   s p r i n g   b i a s e d   to  t he   l a t c h e d   p o s i t i o n   shown  i n  

t h e   d r a w i n g .   L a t c h   m e c h a n i s m   16  i s   c o u p l e d   to   a  s o l e n o i d  

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

m e c h a n i s m   in  t h e   d i r e c t i o n   D  to  a  f r e e   p o s i t i o n   in  w h i c h  

t h e   c a r r i e r   i s   r e l e a s e d .   The  s o l e n o i d   i s   so  c o n n e c t e d  

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

c i r c u i t .  

A  s e c o n d   c o n t a c t   c a r r i e r   17  i s   m o v a b l e   a g a i n s t  

t h e   b i a s   p r o v i d e d   by  a  s e c o n d   c o m p r e s s i o n   s p r i n g   1 8  

b e t w e e n   a  f i r s t   p o s i t i o n ,   shown   in  F i g u r e   1 ,  a n d   a  s e c o n d  

p o s i t i o n ,   w h i c h   i s   l o w e r   t h a n   t h a t   s h o w n   i n   F i g u r e   2 ;  

m o v e m e n t   of  t h e   s e c o n d   c a r r i e r   17  d o w n w a r d l y   t o w a r d s   t h e  

s e c o n d   p o s i t i o n   i s   e f f e c t e d   by  a  p u s h - b u t t o n   20  and   t h e  

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

b u t t o n   20,  i s   p e r f o r m e d   by  s p r i n g   18.  The  s e c o n d   c a r r i e r  

i s   as  s h o w n   of  C - f o r m   w i t h   t w o   s p a c e d   a b u t m e n t - f o r m i n g  

m e m b e r s   21,   22  b e t w e e n   w h i c h   i s   l o c a t e d   t h e   end   o f  

c a r r i e r   12  h a v i n g   t h e   c o n t a c t   m e m b e r   15.  S e c o n d   c a r r i e r  

17  c a r r i e s   a  s e c o n d   c o n t a c t   m e m b e r   23  w h i c h   c an   b e  

c o n n e c t e d   t o   t h e   c i r c u i t   t h r o u g h   a  f l e x i b l e   c o n n e c t i o n  

2 4 .  

A s s u m i n g   t h a t   t h e   s w i t c h   m e c h a n i s m   i s   o p e n ,   a s  

s h o w n   in   F i g u r e   1,  and   t h e r e   i s   no  f a u l t   c o n d i t i o n   s o  

t h a t   t h e   l a t c h   m e c h a n i s m   16  i s   in  t he   l a t c h i n g   p o s i t i o n ,  

o p e r a t i o n   of  p u s h - b u t t o n   20  f o r c e s   c a r r i e r   17  d o w n w a r d l y  

and  t h e r e b y   c a u s e s   m o v e m e n t   of  t he   c a r r i e r   12  t o w a r d s   i t s  

o p e r a t i v e   p o s i t i o n   ( F i g u r e   2) .   In  d o i n g   so ,   t h e   r i g h t  

h a n d   e n d .  o f   c a r r i e r   12  m o v e s   o v e r   l a t c h   m e c h a n i s m   5  a n d  

i s   r e t a i n e d   in   t h e   o p e r a t i v e   p o s i t i o n   by  s h o u l d e r   2 5 ;  

d u r i n g   t he   d o w n w a r d   m o v e m e n t   of  c a r r i e r   17,  s p r i n g   14  a t  

a l l  t i m e s   r e t a i n s   t h e   l e f t - h a n d   end  of  c a r r i e r   12  i n  

c o n t a c t   w i t h   m e m b e r   21  and  t h e r e   i s   no  e n g a g e m e n t   b e t w e e n  



c o n t a c t   m e m b e r s   15  and  23.  On  r e l e a s e   of  p u s h - b u t t o n   2 0 ,  

c a r r i e r   17  i s   r e t u r n e d   u p w a r d l y   by  s p r i n g   18  and  i s  

b r o u g h t   to   r e s t   by  t h e   e n g a g e m e n t   of  m e m b e r   22  w i t h   t h e  

c a r r i e r   12 ,   and   w i t h   t h e   c o n t a c t   m e m b e r s   in  e n g a g e m e n t .  
The  c i r c u i t   f r o m   c o n n e c t i o n   24,   c o n t a c t s   23  and   15  a n d  

f l e x i b l e   c o n n e c t i o n   26  is   t h u s   made  ( F i g u r e   3 ) .  

I f   a  f a u l t   c o n d i t i o n   s h o u l d   a r i s e   in   t h e  

c i r c u i t   i n c l u d i n g   t h e   c o n t a c t s   15  and  23,  t h e   s o l e n o i d   i s  

e n e r g i s e d   and  c a u s e s   t h e   l a t c h   m e c h a n i s m   16  to   move   i n  

d i r e c t i o n   D  to   t h e   f r e e   p o s i t i o n .   C a r r i e r   12  i s   t h e n  

r e l e a s e d   and  moves   c l o c k w i s e   to   t he   i n o p e r a t i v e   p o s i t i o n  

u n d e r   t h e   a c t i o n   of  s p r i n g   14 ,   t h e r e b y   a l l o w i n g   c a r r i e r  

17  to   r e t u r n   to  i t s   f i r s t   p o s i t i o n   so  t h a t   t h e   m e c h a n i s m  

r e v e r t s   to   t h e   open   p o s i t i o n   shown  in  F i g u r e  1 .  

On  o p e n i n g   of  t h e   c o n t a c t s   15  a n d   23,  t h e  

s o l e n o i d   i s   d e - e n e r g i s e d   and  t h e   l a t c h   m e c h a n i s m   16  

r e v e r t s   to   t h e   l a t c h i n g   p o s i t i o n   s h o w n   in  F i g u r e   1.  I f  

t he   p u s h - b u t t o n   20  i s   o p e r a t e d   w h i l e   t he   f a u l t   p e r s i s t s ,  

t h e   f i r s t   c a r r i e r   12  i s   a g a i n   l a t c h e d   and   t h e   c o n t a c t s  

m o m e n t a r i l y   c l o s e d   t o   c a u s e   t h e   s o l e n o i d   t o   be  r e -  

e n e r g i s e d   and  t h e   s w i t c h   to   be  r e - o p e n e d .  

In   an  a l t e r n a t i v e   a r r a n g e m e n t ,   t h e   s o l e n o i d  

may  be  n o r m a l l y   e n e r g i s e d   to   r e t a i n   t he   l a t c h   m e c h a n i s m  

16  in  t h e   l a t c h i n g   p o s i t i o n .   On  a  f a u l t   b e i n g   d e t e c t e d ,  

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

m e c h a n i s m   to   move  i n t o   t h e   f r e e   p o s i t i o n   w i t h   t h e   r e s u l t  

t h a t   t h e   s w i t c h   i s   o p e n e d   as  b e f o r e .  



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

(12 )   m o v a b l e   b e t w e e n   an  i n o p e r a t i v e   p o s i t i o n   ( F i g u r e   1 )  

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

a c t u a t o r   (17 ,   20)  fo r   m o v i n g   t h e   c a r r i e r   to   t h e   o p e r a t i v e  

p o s i t i o n   w h e r e   a  c i r c u i t   t o   c o n t a c t   (15)   on  t h e   c a r r i e r  

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

a c t u a t e d   w i t h   t he   c o n t a c t   c a r r i e r   (12)  in  t h e   i n o p e r a t i v e  

p o s i t i o n ,   f i r s t   m o v e s   t h e   c o n t a c t   c a r r i e r   i n t o   t h e  

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

c i r c u i t   to  a  c o n t a c t   (15)  on  t he   c o n t a c t   c a r r i e r   ( 1 2 ) .  

2.  A  s w i t c h   m e c h a n i s m   c o m p r i s i n g :   a  f i r s t   c o n t a c t  

c a r r i e r   ( 12 )   h a v i n g   a  f i r s t   c o n t a c t   m e m b e r   (15)   a n d  

m o v a b l e   b e t w e e n   an  i n o p e r a t i v e   p o s i t i o n   ( F i g u r e   1)  and  a n  

o p e r a t i v e   p o s i t i o n   ( F i g u r e   2);   a  l a t c h   m e c h a n i s m   (16,   25)  

f o r   r e t a i n i n g   t h e   f i r s t   c o n t a c t   c a r r i e r   ( 1 2 )   in  t h e  

o p e r a t i v e   p o s i t i o n   ( F i g u r e   3)  when  m o v e d   t h e r e t o ;   f i r s t  

b i a s   m e a n s   (14)   u r g i n g   t h e   f i r s t   c o n t a c t   c a r r i e r   ( 1 2 )  

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

c a r r i e r   ( 1 7 )   h a v i n g   a  s e c o n d   c o n t a c t   m e m b e r   (23)   a n d  

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

m e a n s   (18)  and  u r g i n g   t h e   s e c o n d   c a r r i e r   (17)  t o w a r d s   t h e  

f i r s t   p o s i t i o n ;   and  an  a b u t m e n t   (21)   on  t h e   s e c o n d  

c a r r i e r   ( 1 7 )   e n g a g e d   by  t h e   f i r s t   c a r r i e r   ( 1 2 )   w h e n   i n  

t h e   i n o p e r a t i v e   p o s i t i o n ;   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t  

m o v e m e n t   of  t h e   s e c o n d   c a r r i e r   (17)   t o w a r d s   t h e   s e c o n d  

p o s i t i o n   c a u s e s   t h e   f i r s t   c a r r i e r   (12)   to   be  m o v e d   i n t o  

i t s   o p e r a t i v e   p o s i t i o n   and   t h e   s u b s e q u e n t   r e t u r n   of  t h e  

s e c o n d   c a r r i e r   ( 17 )   t o w a r d s   t h e   f i r s t   p o s i t i o n   i s  

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

c o n t a c t   m e m b e r s   (15,  2 3 ) .  

3.  A  s w i t c h   m e c h a n i s m   as  c l a i m e d   i n   c l a i m   2 ,  



w h e r e i n   t h e   f i r s t   c a r r i e r   (12)  i s   a  p i v o t e d   l e v e r   one  e n d  

of  w h i c h   i s   l o c a t e d   b e t w e e n   t h e   a b u t m e n t   ( 2 i )   and  t h e  

s e c o n d   c o n t a c t   m e m b e r   ( 2 3 )   and  i s   u r g e d   a g a i n s t   t h e  

a b u t m e n t   (21)   by  t he   f i r s t   b i a s   means   ( 1 4 ) .  

4.  A  s w i t c h   m e c h a n i s m   as  c l a i m e d   in   c l a i m   2  or  3 ,  

w h e r e i n   t h e r e   i s   m e a n s   f o r   m o v i n g   t h e   l a t c h   m e c h a n i s m  

(16)   b e t w e e n   a  l a t c h i n g   l o c a t i o n   and   a  f r e e   l o c a t i o n  

w h e r e   t h e   f i r s t   c a r r i e r   ( 1 2 )   i s   r e l e a s e d   f r o m   t h e  

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

p o s i t i o n   u n d e r   t h e   a c t i o n   of  t h e   f i r s t   b i a s   m e a n s   ( 1 4 ) ,  

w h e r e b y   e n g a g e m e n t   of  t h e   c o n t a c t   m e m b e r s   ( 1 5 ,   23)  i s  

b r o k e n .  

5.  A  s w i t c h   m e c h a n i s m   as  c l a i m e d   in   c l a i m   4 ,  

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

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

o c c u r i n g   in   t h e   c i r c u i t   of  t h e   s w i t c h .  

6.  A  s w i t c h   m e c h a n i s m   as  c l a i m e d   in  one  of  c l a i m s  

2  t o   5,  w h e r e i n   t h e   l a t c h   m e c h a n i s m   i s   s p r i n g   b i a s e d   i n t o  

t h e   l a t c h i n g   p o s i t i o n .  

7.  A  s w i t c h   m e c h a n i s m   as  c l a i m e d   in   any   one  o f  

c l a i m s   2  t o   6,  w h e r e i n   t h e   f i r s t   b i a s i n g   m e a n s   ( 1 4 )  

b i a s e s   t h e   f i r s t   c o n t a c t   c a r r i e r   (12)   i n t o   e n g a g e m e n t  
w i t h   an  a b u t m e n t   (25)   of  t h e   l a t c h   m e c h a n i s m   (16)   w h e n  

t h e   f i r s t   c o n t a c t   c a r r i e r   (12)   i s   in  t h e   o p e r a t i v e  

p o s i t i o n .  
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