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©  Switch  assembly. 

A  switch  assembly  includes  first  and  second  contact 
members  which  are  operatively  provided  to  take  one  of  two 
positions,  a  break-position  in  which  the  first  and  second 
contact  members  are  separated  from  each  other,  and  a 
make-position  in  which  the  first  and  second  contact  mem- 
bers  are  electrically  connected  with  each  other.  Magnetic 
members  are  provided  operatively  in  association  with  the 
first  and  second  contact  members  to  define  a  closed 
magnetic  loop  with  a  current  path  extending  through  the 
loop,  when  the  first  and  second  contact  members  are  turned 
to  the  make-position.  The  magnetic  members  attract  each 
other  by  the  magnetic  flux  through  the  closed  loop  to 
maintain  the  first  and  second  contacts  in  the  make-position 
when  the  current  flowing  through  the  current  path  is  not 
zero.  Thus,  the  first  and  second  contact  members  are 
permitted  to  return  to  the  break-position  at  a  zero  crossing 
point  of  a.c.  current  flowing  through  the  contacts. 



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   a  s w i t c h  

a s s e m b l y   and ,   more  p a r t i c u l a r l y ,   t o   an  i m p r o v e d   s w i t c h  

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

h i g h   a . c .   p o w e r .  

When  a  s w i t c h   a s s e m b l y   h a v i n g   a t   l e a s t   one  p a i r  

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

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

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

max imum  p o i n t   and  v i c e   v e r s a   as  in  a  s i n u s o i d a l   w a v e f o r m .  

When  t h e   s w i t c h   a s s e m b l y   c u t s ,   or  b r e a k s ,   t h e   c u r r e n t   a t  

t h e   z e r o   c r o s s i n g   p o i n t ,   t h e   c o n t a c t s   may  s e p a r a t e   a w a y  

f r o m   e a c h   o t h e r   w i t h o u t   p r o d u c i n g   any  a r c .   On  t h e  

c o n t r a r y ,   when  t h e   c u r r e n t   i s   c u t   a t   a  moment   o t h e r   t h a n  

t h e   z e r o   c r o s s i n g   p o i n t ,   an  a r c   may  be  p r o d u c e d   b e t w e e n  

t h e   c o n t a c t s ,   and  t h i s   p o s s i b i l i t y   i s   h i g h   as  t h e  

c u t t i n g   i s   e f f e c t e d   c l o s e r   to   t h e   maximum  p o i n t   of  t h e  

a . c .   c u r r e n t .   I f   t h e   a r c   i s   once   p r o d u c e d ,   i t   c o n t i n u e s  

u n t i l   t h e   n e x t   z e r o   c r o s s i n g   p o i n t   c o m e s .  

When  t he   a r c   i s   p r o d u c e d ,   i t   r e s u l t s   in  v a r i o u s  

d i s a d v a n t a g e s ,   such   as  i n c r e a s e   of   t e m p e r a t u r e ,   g e n e r a t i o n  

of   p o i s o n o u s   g a s ,   and  d i s s o l u t i o n   of  c o n t a c t s .  

In  o r d e r   to   a v o i d   t h e   g e n e r a t i o n   of  a r c ,   o n e  



may  use   a  p h a s e   d e t e c t o r   in  c o m b i n a t i o n   w i t h   a  s w i t c h  

a s s e m b l y   to   e f f e c t i n g   t h e   c u t t i n g   of  t h e   s w i t c h   a s s e m b l y  

in  s y n c h r o n i z e d   r e l a t i o n   to   t h e   d e t e c t i o n   of  z e r o  

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

T h i s   a r r a n g e m e n t ,   h o w e v e r ,   r e s u l t s   in  b u l k y  

in  s i z e   and  h i g h   m a n u f a c t u r i n g   c o s t .  

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

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

w h i c h   s u b s t a n t i a l l y   b r e a k s   t h e   c o n t a c t s   a t   t h e   z e r o  

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

d e t e c t o r .  

I t   i s   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

to   p r o v i d e   an  i m p r o v e d   s w i t c h   a s s e m b l y   of  t h e   a b o v e  

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

r e a d i l y   m a n u f a c t u r e d   a t   low  c o s t .  

In  a c c o m p l i s h i n g   t h e s e   and  o t h e r   o b j e c t s ,   a  

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

c o m p r i s e s   f i r s t   and  s e c o n d   c o n t a c t   means   p r o v i d e d   o p e r a -  

t i v e l y   to   t a k e   one  of  two  p o s i t i o n s ,   a  b r e a k - p o s i t i o n  

in  w h i c h   t h e   f i r s t   and  s e c o n d   c o n t a c t   means   a r e  

e l e c t r i c a l l y   s e p a r a t e d   f rom  e a c h   o t h e r ,   and  a  m a k e -  

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

a r e   e l e c t r i c a l l y   c o n n e c t e d   w i t h   e a c h   o t h e r   to   d e f i n e   a  

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

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

f i r s t   and  s e c o n d   c o n t a c t   means   s u c h   t h a t   s a i d   f i r s t   a n d  



s e c o n d   m a g n e t i c   b o d i e s   d e f i n e   a t   l e a s t   one  c l o s e d   m a g n e t i c  

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

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

s a i d   f i r s t   and  s e c o n d   c o n t a c t   means   a r e   t u r n e d   to   s a i d  

m a k e - p o s i t i o n ,   and  s a i d   m a g n e t i c   l o o p   o p e n s   when  s a i d  

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

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

c o n t a c t   means   t o w a r d s   s a i d   b r e a k - p o s i t i o n ,   and  a c t u a t i n g  

means   f o r   a c t u a t i n g   s a i d   f i r s t   and  s e c o n d   c o n t a c t   m e a n s  

t o w a r d s   s a i d   m a k e - p o s i t i o n   a g a i n s t   s a i d   b i a s i n g   m e a n s .  

T h e s e   and  o t h e r   o b j e c t s   and  f e a t u r e s   of  t h e  

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

d e s c r i p t i o n   t a k e n   in  c o n j u n c t i o n   w i t h   p r e f e r r e d   e m b o d i -  

m e n t s   t h e r e o f   w i t h   r e f e r e n c e   to   t he   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 .   1  i s   a  p e r s p e c t i v e   v i ew   of  a  s w i t c h  

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

i n v e n t i o n ;  

F i g .   2  i s   a  d i a g r a m m a t i c   v i e w   of   a  s w i t c h  

a s s e m b l y   of  F i g .   1  w i t h   a  f r a m e w o r k   b e i n g   r e m o v e d ;  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g  

a  l i n e   I I I - I I I   shown  in  F i g .   2 ;  

F i g .   4  i s   a  g r a p h   s h o w i n g   o p e r a t i n g   c o n d i t i o n  

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

in  t i m e d   r e l a t i o n ;  

F i g .   5  i s   a  s i d e   v i e w   of  a  s w i t c h   a s s e m b l y  



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

F i g .   6  i s   an  e x p l o d e d   v i e w   p a r t l y   s h o w i n g  

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   and  f i r s t   and  s e c o n d  

m a g n e t i c   m e m b e r s ;  

F i g .   7  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   a  

l i n e   VII   shown  in  F i g .   5 ;  

F i g .   8  i s   a  d i a g r a m m a t i c   v i ew   of   a  m o d i f i c a t i o n  

of  t h e   s e c o n d   e m b o d i m e n t ;  

F i g .   9  i s   a  p e r s p e c t i v e   v i ew   s h o w i n g   m a j o r  

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

of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   10  i s   a  s i d e   v i e w   of  t h e   s w i t c h   a s s e m b l y  

shown  in  F i g .   9 ;  

F i g .   11  i s   a  d i a g r a m m a t i c   v i e w   s h o w i n g   a  

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

F i g .   9 ;  

F i g .   12  i s   a  d i a g r a m m a t i c   v i ew   of  a  m o d i f i c a t i o n  

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

m o d i f i e d   p o r t i o n ;  

F i g .   13  i s   a  d i a g r a m m a t i c   v i e w   of  a n o t h e r  

m o d i f i c a t i o n   of  t h e   t h i r d   e m b o d i m e n t ;  

F i g .   14  is   a  d i a g r a m m a t i c   v i e w   of  a  f u r t h e r  

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

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

F i g .   15  i s   a  s i d e   v i ew  of  a  s w i t c h   a s s e m b l y  

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



i n v e n t i o n ;  

F i g .   16  i s   a  p e r s p e c t i v e   v i e w   p a r t i c u l a r l y  

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

s w i t c h   a s s e m b l y   of  F i g .   1 5 ;  

.  F i g .   17  i s   a  t o p   v i e w   of  a  s w i t c h   a s s e m b l y   o f  

F i g .   1 5 ;  

F i g .   18  i s   a  d i a g r a m m a t i c   v i e w   of  an  e l e c t r e t  

e m p l o y e d   i n   t h e   s w i t c h   a s s e m b l y   of  F i g .   1 5 ;  

F i g .   19  i s   a  v i e w   s i m i l a r   t o   F i g .   15 ,   b u t  

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

F i g .   20  i s   a  d i a g r a m m a t i c   v i e w   of  a  b i m o r p h  

e m p l o y e d   in  t h e   s w i t c h   a s s e m b l y   of  F i g .   1 9 ;  

F i g .   21  i s   a  p e r s p e c t i v e   v i e w   of  a  m a j o r  

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

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

F i g s .   22  and  23  a r e   d i a g r a m m a t i c   v i e w s   s h o w i n g  

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

F i g .   2 1 .  

R e f e r r i n g   to   F i g .   1,  t h e r e   i s   shown  a  s w i t c h  

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

i n v e n t i o n .   The  s w i t c h   a s s e m b l y   of  t h e   f i r s t   e m b o d i m e n t  

c o m p r i s e s   a  f r a m e w o r k   2  made  of  e l e c t r i c a l l y   n o n - c o n d u c t i v e  

m a t e r i a l ,   s u c h   as  s y n t h e t i c   r e s i n ,   a  yoke   4  made  o f  

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

by  t h e   f r a m e   2,  a  s e e - s a w   p l a t e   6  made  of  m a g n e t i c  



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

f r a m e   2,  a  c o i l   8  m o u n t e d   on  t h e   yoke   4,  and  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   10  and  12  w h i c h   a r e   e l e c t r i c a l l y  

i n s u l a t e d   f rom  e a c h   o t h e r   and  f rom  t h e   yoke   4  and  s e e - s a w  

p l a t e   6.  The  s t r u c t u r e   of  t h e   s w i t c h   a s s e m b l y   of  t h e   f i r s t  

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

to   F i g .   2  s c h e m a t i c a l l y   s h o w i n g   t h e   s w i t c h   a s s e m b l y  

w i t h o u t   t h e   f r a m e w o r k   2  and  F i g .   3  s h o w i n g   a  c r o s s -  

s e c t i o n a l   v i e w   t a k e n   a l o n g   a  l i n e   I I I - I I I   shown  i n  

F i g .   2 .  

The  yoke   4,  as  b e s t   shown  in   F i g .   2,  has   a n  

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

b a r s   4a,   4b  and  4c  a l i g n e d   p a r a l l e l l y   to   e a c h   o t h e r  

and  two  v e r t i c a l   b a r s   4d  and  4e.  As  a p p a r e n t   f rom  F i g s .  

2  and  3,  t h e   b a r s   4b,  4c ,   4d  and  4e  e x t e n d   in   t h e   s a m e  

p l a n e ,   w h e r e a s   t h e   b a r   4a  e x t e n d s   a b o v e   s a i d   p l a n e .  

The  c o i l   8  i s   m o u n t e d   on  t h e   b a r   4d  of  t h e  

y o k e   4  and  i s   e l e c t r i c a l l y   c o n n e c t e d   to   a  s w i t c h   14  a n d  

a  p o w e r   s o u r c e   16  in  s e r i e s .   The  p o w e r   s o u r c e   16  s h o w n  

in  F i g .   2  i s   a  d . c .   p o w e r   s o u r c e ,   s u c h   as  a  b a t t e r y ,   b u t  

i t   can  be  an  a . c .   p o w e r   s o u r c e .   The  c o i l   8  i s   p r o v i d e d  

f o r   m a g n e t i z i n g   p a r t i c u l a r l y   t h e   b a r s   4a  and  4b  of  t h e  

y o k e   4  when  t h e   s w i t c h   14  i s   c l o s e d .  

The  s e e - s a w   p l a t e   6  i s   so  l o n g   t h a t   i t s   o n e  

end  l o c a t e s   u n d e r   t h e   b a r   4a  and  t h e   o t h e r   end  l o c a t e s  

a b o v e   t h e   b a r   4c  of  t h e   yoke   4.  A  p a i r   of  p i n s   6a  a n d  



6b  a r e   p r o v i d e d   a p p r o x i m a t e l y   a t   t h e   c e n t e r   of   t h e   s e e -  

saw  p l a t e   6  f o r   t h e   e n g a g e m e n t   w i t h   c o r r e s p o n d i n g  

r e c e s s e s   or  o p e n i n g s   ( n o t   shown)  f o r m e d   in   t h e   f r a m e w o r k  

2  so  t h a t   t h e   s e e - s a w   p l a t e   6  may  r o t a t e   a b o u t   t h e   p i n s  

6a  and  6b.  The  c l o c k w i s e   r o t a t i o n   of  t h e   s e e - s a w   p l a t e  

6  i s   r e s t r i c t e d   by  t h e   f r a m e w o r k   2  to   t e r m i n a t e   in  a  

p o s i t i o n   shown  i n   F i g .   3.  On  t h e   o t h e r   h a n d ,   t h e  

c o u n t e r c l o c k w i s e   r o t a t i o n   of  t he   s e e - s a w   p l a t e   6  i s  

r e s t r i c t e d   by  t h e   c o n t a c t   members   10  and  12  as  w i l l   b e c o m e  

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

The  f i r s t   c o n t a c t   member  10  h a s   a  "T"  s h a p e d  

p o r t i o n ,   as  shown  in   F i g .   1,  d e f i n e d   b y  a r m s   10a  and  1 0 b  

s u c h   t h a t   t h e   arm  10b  e x t e n d s   p e r p e n d i c u l a r l y   f rom  t h e  

c e n t e r   of  t h e   arm  1 0 a .   The  o p p o s i t e   e n d s   o f  t h e   a r m  

10a  of  t h e   c o n t a c t   member   10  a r e   r i g i d l y   s u p p o r t e d   b y  

t h e   f r a m e w o r k   2  and  t h e   arm  10b  e x t e n d s   o v e r   t h e   s e e -  

saw  p l a t e   6.  The  arm  lOb,   s e r v i n g   as  a  l e a f   s p r i n g ,  

i s   s l i g h t l y   b e n t   d o w n w a r d l y   w i t h   r e s p e c t   to   t h e   arm  1 0 a  

so  t h a t   t h e   end  of   t h e   arm  10b  r e m o t e   f r o m   t h e   arm  1 0 a  

c o n t a c t s   and  p u s h e s   t h e   s e e - s a w   p l a t e   6  to   t h e   p o s i t i o n  

shown  in  F i g .   3.  A  c o n t a c t   p o i n t   10c  i s   m o u n t e d   on  t h e  

end  p o r t i o n   of  t h e   arm  lOb,   as  b e s t   shown  in  F i g .   3 .  

S i n c e   t h e r e   i s   no  f r a m e w o r k   2  shown  in  F i g s .   2  and  3 ,  

t h e   arm  10a  of  t h e   c o n t a c t   member  10  i s   n o t   a p p a r e n t l y  

shown  in  these   F igs .   2  and  3 .  

The  f i r s t   c o n t a c t   member  f u r t h e r   i n c l u d e s   a n  



arm  10d  c o n n e c t e d   to   t h e   arm  10a  and  e x t e n d s   in   a  s p a c e  

b e t w e e n   t h e   s e e - s a w   p l a t e   6  and  b a r   4e  of  t h e   y o k e   4  a n d  

f u r t h e r   e x t e n d s   in   t h e   d i r e c t i o n   away  f r o m   t h e   b a r   4 e  

u n d e r   t h e   s e e - s a w   p l a t e   6,  and  t e r m i n a t e s   to   a  t e r m i n a l  

l eg   10e  f o r   t h e   e x t e r n a l   c o n n e c t i o n .  

The  s e c o n d   c o n t a c t   member   12  h a s   an  "L"  s h a p e d  

p o r t i o n ,   as  shown  in  F i g s .   1  a n d   2,  d e f i n e d   by  a r m s  

12a  and  12b .   A  c o n t a c t   p o i n t   12c  i s   m o u n t e d   on  t h e   e n d  

p o r t i o n   of   t h e   arm  12a  in   f a c e - t o - f a c e   r e l a t i o n   w i t h   t h e  

c o n t a c t   p o i n t   10c .   S i n c e   t h e   arms  12a  and  12b  a r e   m a d e  

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

t h e   f r a m e   2,  t h e   arm  12a  s t o p s   t h e   r o t a t i o n   of  s e e - s a w  

p l a t e   6  u p o n   c o n t a c t   of  t h e   c o n t a c t   p o i n t s   10c  and  1 2 c  

w i t h   a  v e r y   s m a l l   d e g r e e   of   b e n d i n g   of  t he   arms  12a  a n d  

1 2 b .  

The  c o n t a c t   member   12  f u r t h e r   i n c l u d e s   an  a r m  

12d  c o n n e c t e d   to   t h e   arm  12b  and  e x t e n d s ,   as  b e s t   s h o w n  

in  F i g .   2,  t o w a r d s   t h e   b a r   4e  of  t h e   yoke   4  u n d e r   t h e  

s e e - s a w   p l a t e   6.  The  arm  12d  f u r t h e r   e x t e n d s   u p w a r d l y  

in  a  s p a c e   b e t w e e n   t h e   s e e - s a w   p l a t e   6  and  t h e   b a r   4 e  

and  y e t   f u r t h e r   e x t e n d s   a b o v e   and  a c r o s s   t h e   b a r   4 e  

t o w a r d s   a  t e r m i n a l   l e g   12e  f o r   t h e   e x t e r n a l   c o n n e c t i o n .  

I t   i s   to   be  n o t e d   t h a t   t he   p o r t i o n s   10d  a n d  

12d  of  t h e   c o n t a c t   m e m b e r s   10  and  12  p a s s   t h r o u g h   s a i d  

s p a c e   b e t w e e n   t h e   s e e - s a w   p l a t e   6  and  t h e   b a r   4e  i n  

such   a  m a n n e r   t h a t ,   when  t h e   c o n t a c t   p o i n t s   10c  and  1 2 c  



c o n t a c t ,   t h e   c u r r e n t s   in  s a i d   p o r t i o n s   10d  and  12d  d i r e c t  

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

I t   i s   to   be  n o t e d   t h a t ,   when  t h e   s w i t c h   a s s e m b l y  

d e s c r i b e d   a b o v e   i s   in  an  i n o p e r a t i v e   p o s i t i o n   as  s h o w n  

in   F i g .   3,  a  gap  Gl  between  c o n t a c t   p o i n t s   10c  and  12c  is  s m a l l e r  

t h a n   a  gap  G2  b e t w e e n   s e e - s a w   p l a t e   6  and  b a r   4a  of  t h e  

y o k e   4.  T h u s ,   when  t h e   a b o v e   d e s c r i b e d   s w i t c h   a s s e m b l y  

of  t h e   f i r s t   e m b o d i m e n t   i s   t u r n e d .  t o   an  o p e r a t i v e   p o s i t i o n  

to   e s t a b l i s h   a  c o n t a c t   b e t w e e n   t h e   c o n t a c t   p o i n t s   1 0 c  

and  12c ,   t h e   s e e - s a w   p l a t e   6  and  t he   b a r   4a  of  t he   y o k e  

4  a r e   m a i n t a i n e d   a p a r t   f rom  e a c h   o t h e r ,   e . g . ,   by  0.2  t o  

0 .3   mm. 

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

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

a c t u a t e d   by  an  a . c .   p o w e r   s o u r c e .   F i g .   2  shows  a  l o a d  

and  an  a . c .   p o w e r   s o u r c e   e x t e r n a l l y   c o n n e c t e d   in   s e r i e s  

b e t w e e n   t he   t e r m i n a l   l e g s   10e  and  1 2 e .  

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

t h e   f i r s t   e m b o d i m e n t   i s   d e s c r i b e d   w i t h   r e f e r e n c e   to   a  t i m e  

c h a r t   shown  in  F i g .   4 .  

When  t h e   s w i t c h   14  i s   t u r n e d   on  a t   a  moment  t l ,  

t h e   c o i l   8  is   e x c i t e d   to  m a g n e t i z e   t h e   yoke   4,  p a r t i c u l a r l y  

t h e   b a r   4a.  T h u s ,   a  m a g n e t i c   f o r c e   Fl  ( F i g .   3)  a p p e a r s  

in  t h e   b a r   4a  a t t r a c t i n g   t h e   s e e - s a w   p l a t e   6.  T h e r e f o r e ,  

t h e   s e e - s a w   p l a t e   6,  w h i c h   has   b e e n   in   t h e   p o s i t i o n   s h o w n  



in  F i g .   3,  s t a r t s   to   t u r n   c o u n t e r c l o c k w i s e   u n t i l   t h e  

c o n t a c t   p o i n t s   10c  and  12c  c o n t a c t   w i t h   e a c h   o t h e r ,   i . e . ,  

a t   a  moment   t 2 .   Even  a f t e r   t h e   c o n t a c t   p o i n t s   10c  a n d  

12c  c o n t a c t ,   a  n a r r o w   gap   i s   p r e s e n t   b e t w e e n   t h e   s e e - s a w  

p l a t e   6  and  t h e   b a r   4a  of   t h e   y o k e   4  w i t h   t h e   a t t r a c t i v e  

f o r c e   Fl  e x e r t i n g   on  t h e   s e e - s a w   p l a t e   6.  T h u s ,   a  

p r e d e t e r m i n e d   c o n t a c t   p r e s s u r e   b e t w e e n   t he   c o n t a c t   p o i n t s  

10c  and  12c  can  be  o b t a i n e d   by  t h e   a t t r a c t i v e   f o r c e   F l .  

The  c o u n t e r c l o c k w i s e   r o t a t i o n   of  t h e   s e e - s a w  

p l a t e   6  n o t   o n l y   r e s u l t s   in   c o n t a c t   b e t w e e n   t h e   c o n t a c t  

p o i n t s   10c  and  12c ,   b u t   a l s o   in   c o n t a c t   b e t w e e n   s e e - s a w  

p l a t e   6  and  e a c h   of   b a r s   4b  and  4c  of  t h e   yoke   4 ,  

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

4e  and  4c  and  t h e   s e e - s a w   p l a t e   6 .  

T h u s ,   when  t h e   s e e - s a w   p l a t e   6  i s   r o t a t e d  

c o u n t e r c l o c k w i s e   to   make  c o n t a c t   b e t w e e n   t h e   c o n t a c t  

p o i n t s   10c  and  12c  and  to   e s t a b l i s h   t he   c l o s e d   m a g n e t i c  

l o o p   a t   t h e   moment   t 2 ,   a . c .   c u r r e n t   f l o w s   t h r o u g h   t h e  

c o n t a c t   member s   10  and  12  f r o m   t h e   a . c .   p o w e r   s o u r c e .  

(A  w a v e f o r m   of  a . c .   p o w e r   i s   shown  in  F i g .   4 . )  

S i n c e   t h e   p o r t i o n s   10d  and   12d  of   t h e   c o n t a c t   m e m b e r s   10 

and  12,  r e s p e c t i v e l y ,   p a s s   t h r o u g h   t h e   c l o s e d   m a g n e t i c  

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

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

c o n t a c t   m e m b e r s   10  and  12.  A  w a v e f o r m   of  t h e   c u r r e n t  

f l o w i n g   t h r o u g h   t h e   c o n t a c t   m e m b e r s   10  and  12  i s   s h o w n  



in  F i g .   4.  T h u s ,   by  t h e   g e n e r a t e d   m a g n e t i c   f l u x ,   a n  

a t t r a c t i v e   f o r c e   F2  a p p e a r s   b e t w e e n   t he   s e e - s a w   p l a t e   6 

and  t h e   yoke   4,  p a r t i c u l a r l y   t h e   b a r s   4b  and  4c .   As  

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

F2  w i l l   be  maximum  a t   t h e   p e a k s   of  t h e   a . c .   c u r r e n t   a n d  

w i l l   be  zero  at  the  zero  c r o s s i n g   p o i n t   of  the  a.  c.   c u r r e n t .  

A  w a v e f o r m   of  t h e   m a g n e t i c   f o r c e   F2  i s   shown  in   F i g .   4 .  

T h i s   m a g n e t i c   f o r c e   F2  a i d s   t h e   a b o v e   m e n t i o n e d   m a g n e t i c  

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

p o i n t s   10c  and  12c  i s   f u r t h e r   r e i n f o r c e d .   In  o t h e r   w o r d s ,  

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

Fl  and  F2.  A  w a v e f o r m   of  t h e   f o r c e s   Fl  and  F2  a d d e d  

w i t h   e a c h   o t h e r   is   shown  in  F i g .   4 .  

T h i s   r e i n f o r c e m e n t   has   s u c h   an  a d v a n t a g e   t h a t  

t h e   c o n t a c t   p r e s s u r e   r e q u i r e d   b e t w e e n  t h e   c o n t a c t   p o i n t s  

10c  and  12c  is   o b t a i n e d   by  t h e   sum  of  t h e   f o r c e s   Fl  a n d  

F2,  and  a c c o r d i n g l y ,   t h e   f o r c e   Fl  can  be  p r e s e n t e d   l e s s  

t h a n   t h a t   n e e d e d   to   p r o d u c e   t h e   r e q u i r e d   c o n t a c t   p r e s s u r e ,  

r e s u l t i n g   in  c o m p a c t   s i z e   of  t h e   c o i l   8 .  

T h e r e a f t e r ,   when  i t   i s   r e q u i r e d   to   b r e a k   t h e  

c o n t a c t s   10c  and  1 2 c ,   t h e   s w i t c h   14  i s   t u r n e d   o f f   a t  

a  moment   t 3 .   A c c o r d i n g l y ,   t h e   m a g n e t i c   f o r c e   Fl   d i s a p p e a r s  

a t   t h e   moment   t 3 ,   and  o n l y   t h e   m a g n e t i c   f o r c e   F2  i s  

p r e s e n t   t h e r e a f t e r .   I f ,   a t   t h e   moment   t 3 ,   a . c .   c u r r e n t  

f rom  t h e   a . c .   p o w e r   i s   r e l a t i v e l y   h i g h   e i t h e r   in  p o s i t i v e  

or  n e g a t i v e   r e g i o n ,   t h e   m a g n e t i c   f o r c e   F2  i s   a l s o  



r e l a t i v e l y   h i g h ,   t h u s   m a i n t a i n i n g   t h e   s e e - s a w   p l a t e   6 

in  c o n t a c t   w i t h   t h e   b a r s   4b  and  4c  of  t h e   y o k e   4,  t h a t  

i s , m a i n t a i n i n g   t h e   c o n t a c t   p o i n t s   10c  and  12c  in   c o n t a c t  

w i t h   e a c h   o t h e r .   T h e n ,   w i t h i n   t h e   h a l f   c y c l e  o f   t h e  

a . c .   c u r r e n t ,   t h e   c u r r e n t   l e v e l   b e c o m e s   as  s m a l l   as  z e r o  

l e v e l ,   and  a c c o r d i n g l y ,   t h e   m a g n e t i c   f o r c e   F 2  a l s o   b e c o m e s  

z e r o .   D u r i n g   t h i s   h a l f   c y c l e ,   t h e   b i a s i n g   f o r c e   of  t h e  

l e a f   s p r i n g   or  arm  10b  u r g i n g   t h e   s e e - s a w   p l a t e   6 

c l o c k w i s e   e x c e e d s   t h e   f o r c e   F2  f o r   e f f e c t i n g   t h e   c l o c k w i s e  

r o t a t i o n   of  t h e   s e e - s a w   p l a t e   6  t o w a r d s   i n o p e r a t i v e   p o s i -  

t i o n ,   and  t h u s   s u b s t a n t i a l l y   b r e a k i n g   t h e   c o n t a c t s   1 0 c  

and  12c .   In  t h e   t i m e   c h a r t   of  F i g .   4,  i t   i s   s e e n   t h a t  

t h e   c o n t a c t s   10c  and  12c  b r e a k   a t   a  moment   t 4 ,   a t  w h i c h  

t h e   l e v e l   of  t h e   a . c .   c u r r e n t   i s   v e r y   low.   T h u s ,   w h e n  

t h e   c o n t a c t s   10c  and  12c  s e p a r a t e   away  f rom  e a c h   o t h e r ,  

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

r e s u l t i n g   in  no  a r c   b e t w e e n   t h e   c o n t a c t s   10c  and  1 2 c .  

The  i n e r t i a   moment   of  t h e   c o n t a c t   10c  and  i t s   a s s o c i a t e d  

p a r t s   t h a t   move  t o g e t h e r   w i t h   t h e   c o n t a c t   10c  f u r t h e r  

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

c r o s s i n g   p o i n t   of  t h e   a . c .   c u r r e n t .  

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

t h e   z e r o   c r o s s i n g   p o i n t   of  t h e   a . c .   c u r r e n t , n o   a r c   i s  

p r o d u c e d ,   and  a c c o r d i n g l y ,  ' v a r i o u s   d i s a d v a n t a g e s   c a u s e d  

by  t he   a r c   p r o d u c i n g   can  be  a v o i d e d ,   For   e x a m p l e ,   t h e  



i n c r e a s e   of  t e m p e r a t u r e ,   g e n e r a t i o n   of  p o i s o n o u s   g a s ,  

and  d i s s o l u t i o n   of  c o n t a c t   p o i n t s   can  be  a v o i d e d .  

A l t h o u g h   t h e   c o n t a c t   p o i n t s   10c  and  12c  m a y  

a b r a d e   f o r   some  d e g r e e   a f t e r   n u m b e r s   of  o p e r a t i o n s ,   t h i s  

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

b e t w e e n   t h e   s e e - s a w   p l a t e   6  and  t he   b a r   4a  of   t h e   yoke   4 

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

I t   i s   to   be  n o t e d   t h a t   t h e   c o i l   8  d e f i n i n g   a n  

e l e c t r o m a g n e t   t o g e t h e r   w i t h   t h e   b a r s   4a  and  4d  f o r  

p r o d u c i n g   t h e   f o r c e   Fl  may  be  r e p l a c e d   w i t h   any  o t h e r  

means   f o r   a c t u a t i n g   t h e   s e e - s a w   p l a t e   6,  s u c h   as  a  

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

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

R e f e r r i n g   to   F i g .   5,  t h e r e   i s   shown  a  s w i t c h  

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

i n v e n t i o n .   The  s w i t c h   a s s e m b l y   of  t h e   s e c o n d   e m b o d i m e n t  

c o m p r i s e s   a  b a s e   16  on  w h i c h   an  e l e c t r o m a g n e t   18  i s  

r i g i d l y   m o u n t e d .   The  e l e c t r o m a g n e t   18  i n c l u d e s   a  c o r e  

18a ,   a  c o i l   18b  and  a  f r a m e   18c .   O p e r a t i v e l y   p r o v i d e d  

to   t h e   e l e c t r o m a g n e t   18  i s   an  "L"  s h a p e d   l e v e r   20  m a d e  

of  i r o n   and  p i v o t a l l y   s u p p o r t e d   a t   20a .   The  l e v e r   20  h a s  

one  end  p o r t i o n   p r o v i d e d   w i t h   an  e l e c t r i c a l l y   i n s u l a t i n g  

m a t e r i a l   20b  and  t h e   o t h e r   end  p o r t i o n   l o c a t e d   in   a  p o s i -  

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

of  t h e   e l e c t r o m a g n e t   18.  A  l e a f   s p r i n g   23  i s   m o u n t e d  

on  t h e   b a s e   16  f o r   p u s h i n g   t h e   c o r n e r   of  t h e   "L"  s h a p e d  



l e v e r   20.  T h u s ,   t h e   l e v e r   20  i s   n o r m a l l y   r o t a t e d  

c l o c k w i s e   by  t h e   l e a f   s p r i n g   23  and  i s   h e l d   in   a  p o s i t i o n  

as  shown  in  F i g .   5 .  

The  s w i t c h   a s s e m b l y   of  t h e   s e c o n d   e m b o d i m e n t  

f u r t h e r   c o m p r i s e s   a  f i r s t   c o n t a c t   member   22  made  of  r i g i d  

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

on  t h e   b a s e   16.  The  f i r s t   c o n t a c t   member   22  h a s   a  

c o n t a c t   p o i n t   22a  r i g i d l y   m o u n t e d   a t   i t s   one  end  r e m o t e  

f rom  t h e   b a s e   16.  A  f i r s t   m a g n e t i c   member   24  made  o f  

m a g n e t i c   m a t e r i a l   and  h a v i n g   a  "U"  s h a p e   c r o s s   s e c t i o n ,  

as  b e s t   shown  i n   F i g s .   6  and  7,  i s   r i g i d l y   a t t a c h e d   t o  

an  i n t e r m e d i a t e   p o r t i o n   of  t h e   f i r s t   c o n t a c t   member   2 2  

t h r o u g h   a  s u i t a b l e   i n s u l a t o r ,   s u c h   as  e p o x y   s y n t h e t i c  

r e s i n .  

A  s e c o n d   c o n t a c t   member   26  made  of  r e s i l i e n t  

c o n d u c t i v e   m a t e r i a l ,   s u c h   as  a  t h i n   i r o n   p l a t e ,   i s   f i x e d l y  

m o u n t e d   on  t h e   b a s e   16  a t   a  p o s i t i o n   b e t w e e n   t h e   f i r s t  

c o n t a c t   member   22  and  t h e   l e v e r   20.  The  s e c o n d   c o n t a c t  

member  26  h a s   a  c o n t a c t   p o i n t   26a  r i g i d l y   m o u n t e d   a t   i t s  

one  end  r e m o t e   f r o m   t h e   b a s e   16  in   s u c h   a  m a n n e r   t h a t  

t h e   c o n t a c t   p o i n t   26a  f a c e s   t h e   c o n t a c t   p o i n t   2 2 a .  

N o r m a l l y ,   t h e   c o n t a c t   p o i n t s   22a  and  26a  a r e   s p a c e d  

a p a r t   f rom  e a c h   o t h e r ,   as  shown  in  F i g .   5.  A  s e c o n d  

m a g n e t i c   member   28  made  of  m a g n e t i c   m a t e r i a l   i s   a t t a c h e d  

to  an  i n t e r m e d i a t e   p o r t i o n   of  t h e   s e c o n d   c o n t a c t   m e m b e r  

26,  p r e f e r a b l y   t h r o u g h   an  i n s u l a t o r .  



I t   i s   to  be  n o t e d   t h a t   t he   f i r s t   and  s e c o n d  

m a g n e t i c   m e m b e r s   24  and  28  a r e   so  a r r a n g e d   t h a t ,   w h e n  

t h e   s e c o n d   c o n t a c t   member   26  i s   p u s h e d   t o w a r d s   t h e   f i r s t  

c o n t a c t   member   22  a g a i n s t   t h e   r e s i l i e n c y   of  t h e   s e c o n d  

c o n t a c t   member   26  to   make  c o n t a c t   b e t w e e n   c o n t a c t   p o i n t s  

22a  and  26a ,   t h e   f i r s t   and  s e c o n d   m a g n e t i c   m e m b e r s ' 2 4   a n d  

28  c o n t a c t   w i t h   e a c h   o t h e r   to   d e f i n e   a  t u b u l a r   member   i n  

w h i c h   t h e   f i r s t   c o n t a c t   member   22  p a s s e s   t h r o u g h .  

The  b a s e   16  i s   f u r t h e r   m o u n t e d   w i t h   t e r m i n a l  

l e g s   30a ,   30b ,   32a  and  32b,   in   w h i c h   t he   t e r m i n a l   l e g s  

30a  and  30b  a r e   c o n n e c t e d   to   t h e   c o i l   18b  of  t h e   e l e c t r o -  

m a g n e t   18,  and  t h e   t e r m i n a l   l e g s   32a  and  32b  a r e  

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

members   22  and  26.  A l t h o u g h   n o t   shown  in  F i g .   5,  i t  

is   u n d e r s t o o d   f rom  t h e   p r e v i o u s   e m b o d i m e n t   t h a t   t h e  

t e r m i n a l   l e g s   30a  and  30b  a r e   p r o v i d e d   f o r   t h e   c o n n e c t i o n  

w i t h   s w i t c h   and  d . c .   or   a . c .   s o u r c e   in  s e r i e s ,   a n d  

t h e   t e r m i n a l   l e g s   32a  and  32b  a r e   p r o v i d e d   f o r   t h e  

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

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

t h e   s e c o n d   e m b o d i m e n t   i s   d e s c r i b e d   w i t h   r e f e r e n c e   t o  

F i g .   4 .  

When  t h e   s w i t c h   i s   t u r n e d   on  a t   t h e   moment   t l  

to  e x c i t e   t he   e l e c t r o m a g n e t   18,  t h e   "L"  s h a p e d   l e v e r   20  

is  t u r n e d   c o u n t e r c l o c k w i s e   a g a i n s t   t he   f o r c e   of  l e a f  

s p r i n g   23  and  r e s i l i e n c y   of  t h e   c o n t a c t   member   26  b y  



t he   m a g n e t i c   f o r c e   Fl  e x e r t i n g   on  t h e   l e v e r   20.  T h u s ,  

at   t h e   moment   t 2 ,   t h e   c o n t a c t   p o i n t s   22a  and  26a  m a k e  

c o n t a c t   and ,   a t   t h e   same  t i m e ,   the   f i r s t   and  s e c o n d  

m a g n e t i c   m e m b e r s   24  and  28  c o n t a c t   e a c h   o t h e r   to   d e f i n e  

t he   t u b e .   T h u s ,   a . c .   c u r r e n t   f l o w s   t h r o u g h   t h e   c o n t a c t  

members   22  and  26.  By  t h e   c u r r e n t   f l o w i n g   t h r o u g h   t h e  

c o n t a c t   member   22 ,   a  m a g n e t i c   f l u x  φ   a p p e a r s   in   a  c l o s e d  

m a g n e t i c   l o o p   d e f i n e d   in   t h e   t u b e ,   as  shown  in  F i g .   7 .  

The  m a g n e t i c   f l u x  φ   g i v e s   r i s e   to   a t t r a c t i v e   f o r c e   F 2  

b e t w e e n   t h e   m a g n e t i c   member s   24  and  28  in   s u c h   a  m a n n e r  

as  to   a i d   t h e   c o n t a c t   p r e s s u r e   b e t w e e n   t h e   c o n t a c t  

p o i n t s   22a  and  26a .   A c c o r d i n g l y ,   t h e   c o n t a c t   p r e s s u r e  

e x e r t i n g   on  t h e   c o n t a c t   member   26  i s   e f f e c t e d   by  t h e  

sum  of  f o r c e s   Fl   and  F 2 .  

T h e n ,   a t   t h e   moment   t 3 ,   t h e   e l e c t r o m a g n e t   18  i s  

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

t he   f o r c e   Fl  d i s a p p e a r s ,   and  t h e r e a f t e r ,   t h e   s e c o n d  

c o n t a c t   member   26  i s   b i a s e d   o n l y   by  t h e   f o r c e   F 2 ,  

When  t h e   f o r c e   F2  i s   r e d u c e d   to   a b o u t   z e r o   (moment   t 4 ) ,  

i . e . ,   when  t h e   a . c .   c u r r e n t   r e a c h e s   c l o s e d   to   t h e   z e r o  

c r o s s i n g   p o i n t ,   t h e   s e c o n d   c o n t a c t   member   26  s e p a r a t e s  

away  f rom  t h e   f i r s t   c o n t a c t   member   22  by  t h e   f o r c e   o f  

l e a f   s p r i n g   22  and  t h e   r e s i l i e n c y   of  t h e   c o n t a c t   m e m b e r  

26.  S i n c e   a . c .   c u r r e n t   f low  t h r o u g h   t h e   c o n t a c t   m e m b e r s  

22  and  26  a t   t h e   moment  t4  i s   v e r y   low,   no  a r c   w i l l   b e  

p r o d u c e d   d u r i n g   t h e   s e p a r a t i o n   of  t h e   c o n t a c t   p o i n t s   2 2 a  



and  2 6 a .  

R e f e r r i n g   to   F i g .   8,  t h e r e   i s   shown  a  m o d i f i c a -  

t i o n   of  t he   s w i t c h   a s s e m b l y   of  t h e   s e c o n d   e m b o d i m e n t .  

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

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

by  an  a r r o w   34.  F u r t h e r m o r e ,   t h e   c o n t a c t   member   2 6 '  

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

p r e d e t e r m i n e d   c o n t a c t   p r e s s u r e   when  t h e   p u s h   b u t t o n   34  

i s   d e p r e s s e d .  

R e f e r r i n g   to   F i g .   9,  t h e r e   i s   shown  a  s w i t c h  

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

i n v e n t i o n .   The  s w i t c h   a s s e m b l y   a c c o r d i n g   to   t h e   t h i r d  

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

c o m p r i s e s   an  "L"  s h a p e d   w a l l   d e f i n e d   by  an  u p r i g h t   w a l l  

36  and  b a s e   w a l l   38  w h i c h   a r e   c o n n e c t e d   in  r i g h t   a n g l e  

to  e a c h   o t h e r .   A  "U"  s h a p e d   m a g n e t i c   member  40  i s   f i x e d l y  

m o u n t e d   on  t h e   u p r i g h t   w a l l   3 6  s u c h   t h a t   t h e   o p p o s i t e  

s i d e   f a c e s   or  w a l l s   of  t h e   "U"  s h a p e d   m a g n e t i c   member   40  

e x t e n d   away  f rom  t h e   u p r i g h t   w a l l   36  and  a  g r o o v e   d e f i n e d  

in  t h e   "U"  s h a p e d   m a g n e t i c   member   40  e x t e n d s   p a r a l l e l l y  

to  t h e   c o r n e r   b e t w e e n   t h e   u p r i g h t   and  b a s e   w a l l s   36  a n d  

38.  A  f i r s t   c o n t a c t   member   42  h a v i n g   c o n t a c t   p o i n t s   4 2 a  

and  42b  at   i t s   o p p o s i t e   e n d s ,   r e s p e c t i v e l y ,   is   f i x e d l y  

c o n n e c t e d   to  t h e   "U"  s h a p e d   m a g n e t i c   member   40  t h r o u g h  

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

member  42  e x t e n d s   t h r o u g h   t h e   g r o o v e   of  t he   "U"  s h a p e d  



m a g n e t i c   member  40.  A  p a i r   of  s e c o n d   c o n t a c t   m e m b e r s   44 

and  46  made  of  r e s i l i e n t   c o n d u c t i v e   m a t e r i a l   a r e   r i g i d l y  

m o u n t e d   on  t h e   b a s e   p l a t e   38.  The  s e c o n d   c o n t a c t   m e m b e r s  

44  and  46  have   a t   t h e i r   r e s p e c t i v e   f r e e   ends   c o n t a c t  

p o i n t s   44a  and  46a  w h i c h   a r e   in   f a c e - t o - f a c e   r e l a t i o n  

w i t h   t h e   c o n t a c t   p o i n t s   42a  and  42b,   r e s p e c t i v e l y ,   o f  

t h e   f i r s t   c o n t a c t   member   42.  I t   is   to   be  n o t e d   t h a t   t h e  

c o n t a c t   p o i n t s   44a  and  46a  a r e   n o r m a l l y   h e l d   away  f r o m  

t h e   c o n t a c t   p o i n t s   42a  and  42b,   r e s p e c t i v e l y .   The  b a s e  

w a l l   38  is  formed  with  an  e l o n g a t e d   r e c e s s   38a  w h i c h   i s  

l o c a t e d   b e t w e e n   t he   s e c o n d   c o n t a c t   members   44  and  46  a n d  

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

b a s e   w a l l s   36  and  38.  The  e l o n g a t e d   r e c e s s   38a  i s  

p r o v i d e d   f o r   p i v o t a l l y   r e c e i v i n g   a  p l a t e   48  made  o f  

m a g n e t i c   m a t e r i a l .   The  p l a t e   48  is   so  l o n g   t h a t   i t s  

f r e e   end  r e m o t e   f rom  t h e   b a s e   w a l l   38  can  c o n t a c t   t h e  

f r e e   end  of  t h e   "U"  s h a p e d   m a g n e t i c   member  4 0 .  

A  c a r d ,   or  b a r ,   50  has   i t s   i n t e r m e d i a t e  

p o r t i o n   c o n n e c t e d   or   r i g i d l y   s e c u r e d   to   t h e   p l a t e   48  

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

t h e   c o n t a c t   member s   44  and  46  on  one  s i d e   t h e r e o f   o p p o s i t e  

to  t h e   s i d e   p r o v i d e d   w i t h   t h e   c o n t a c t   p o i n t s   44a  and  4 6 a  

s u c h   t h a t ,   when  t h e   e x t e r n a l   p u s h i n g   f o r c e   Fl  i n d i c a t e d  

by  an  a r r o w   is  a p p l i e d   to   t h e   p l a t e   48  t h r o u g h   a  s u i t a b l e  

member  52  ( F i g .   10)  a g a i n s t   t h e   f o r c e   of  a  s p r i n g   54,  t h e  

p l a t e   48  p i v o t s   a b o u t   t h e   e l o n g a t e d   r e c e s s   38a  t o w a r d s  



t h e   "U"  s h a p e d   m a g n e t i c   member   40,  and  by  t h e   b a r   50,  t h e  

c o n t a c t   m e m b e r s   44  and  46  can  be  p u s h e d   t o w a r d s   t h e  

f i r s t   c o n t a c t   member   42.  The  r e s u l t a n t   i s   s u c h   t h a t  

t h e   c o n t a c t   p o i n t s   44a  and  46a  m a k e  c o n t a c t   w i t h  

c o n t a c t   p o i n t s   42a  and  42b ,   r e s p e c t i v e l y ,   and  a t   t h e  

same  t i m e ,   t h e   p l a t e   48  c o n t a c t s   t h e   "U"  s h a p e d  

m a g n e t i c   member   40,  as  b e s t   shown  in  F i g .   1 1 .  

A c c o r d i n g l y ,   when  t h e   c o n t a c t   i s  m a d e ,   a  c l o s e d   m a g n e t i c  

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

40  and  t h e   p l a t e   4 8 .  

I t   i s   to   be  n o t e d   t h a t   t h e   member   52  c o n n e c t e d  

to  t h e   p l a t e   48  i s   p r o v i d e d   o p e r a t i v e l y   in   a s s o c i a t i o n  

w i t h   a  s u i t a b l e   a c t u a t i n g   m e a n s ,   such   as  a  p u s h   b u t t o n ,  

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

f o r c e   Fl  to   t h e   p l a t e   4 8 .  

As  d i a g r a m m a t i c a l l y   shown  in  F i g .   9,  t h e  

c o n t a c t   m e m b e r s   44  and  46  a r e   e l e c t r i c a l l y   c o n n e c t e d  

w i t h   a  l o a d   and  an  a . c .   power   s o u r c e   in  s e r i e s .  

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

t h i r d   e m b o d i m e n t   i s   as  f o l l o w s .  

When  t h e   p l a t e   48  i s   p u s h e d   by  t h e   f o r c e   F l ,  

t h e   c o n t a c t   p o i n t s   42a  and  42b  make  c o n t a c t   w i t h   c o n t a c t  

p o i n t s   44a  and  46a ,   r e s p e c t i v e l y   to   p e r m i t   a . c .   c u r r e n t  

f l o w   t h r o u g h   c o n t a c t   members   44,  42  and  4 6 .  

S i m u l t a n e o u s l y   w i t h   t h e   a b o v e ,   a  m a g n e t i c   f l u x  ϕ   a p p e a r s  



in  t h e   c l o s e d   m a g n e t i c   l o o p   t h r o u g h   t h e   "U"  s h a p e d  

m a g n e t i c   member   40  and  t h e   p l a t e   48,  as  shown  in  F i g .  

l l .   A c c o r d i n g l y ,   t h e   member   40  and  t h e   p l a t e   48 

a r e   a t t r a c t e d   w i t h   e a c h   o t h e r   by  a  m a g n e t i c   f o r c e   F 2 ,  

as  shown  in  F i g .   1 1 .  

Then ,   when  t h e   b i a s i n g   f o r c e   Fl   i s   r e m o v e d ,  

e . g . ,   by  s t o p p i n g   t h e   d e p r e s s i o n   of  a  p u s h   b u t t o n  

( n o t   s h o w n ) ,   o n l y   t h e  m a g n e t i c   f o r c e   F2  i s   p r e s e n t .  

T h i s   m a g n e t i c   f o r c e   F2  d e c r e a s e s   to   z e r o   w i t h i n   a  h a l f  

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

p o i n t s   b r e a k   in  a  s i m i l a r   m a n n e r   d e s c r i b e d   a b o v e ,  

w i t h o u t   p r o d u c i n g   any  a r c .  



S i n c e   t h e   s w i t c h   a s s e m b l y   a c c o r d i n g   to   t h e   t h i r d  

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

b r e a k   s w i t c h ,   t h e   sum  of   g a p s   b e t w e e n   c o n t a c t   p o i n t s   4 4 a  

and  42a  and  b e t w e e n   c o n t a c t   p o i n t s   46a  and  42b  w o u l d   be  t h e  

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

t h e   c o n t a c t   m e m b e r s   44  and  46  can   be  s h o r t e n e d ,   r e s u l t i n g  

in   c o m p a c t   s i z e   of   t h e   s w i t c h   a s s e m b l y .  

I t   i s   to   be  n o t e d   t h a t   t h e   f i r s t   c o n t a c t   m e m b e r  

42  can   be  c o n n e c t e d   to  t h e   "U"  s h a p e d   m a g n e t i c   member   40  

t h r o u g h   a  s u i t a b l e   b i a s i n g   m e a n s ,   s u c h   as  a  s p r i n g   56  a s  

shown  in   F i g .   12,  f o r   i n c r e a s i n g   t h e   c o n t a c t   p r e s s u r e  

b e t w e e n   t h e   c o n t a c t   p o i n t s   44a  and  42a  and  b e t w e e n   c o n t a c t  

p o i n t s   46a  and  4 2 b .  

R e f e r r i n g   to  F i g .   13,   t h e r e   i s   shown  a  m o d i f i -  

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

The  s w i t c h   a s s e m b l y   shown  e m p l o y s   an  e l e c t r o m a g n e t   58  a s  

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

t h e   p l a t e   48.  The  e l e c t r o m a g n e t   58  i n c l u d e s   a  c o i l   5 8 a  

and  a  c o r e   58b  f o r m e d   in   a  s h a p e   of  "U".  I n s t e a d   o f  

b e i n g   p i v o t a l l y   s u p p o r t e d   in   t h e   e l o n g a t e d   r e c e s s   3 8 a ,  

t h e   l o w e r   end  of   t h e   p l a t e   48  i s   h i n g e d   to   t h e   e d g e   o f  

t h e   c o r e   5 8 b .  

R e f e r r i n g   to  F i g .   14,   t h e r e   i s   shown  a n o t h e r  

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

m e n t .   A c c o r d i n g   to  t h e   s w i t c h   a s s e m b l y   shown ,   t h e   f i r s t  

c o n t a c t   member   42'   i s   r i g i d l y   s e c u r e d   to  t h e   p l a t e   4 8 .  



A c c o r d i n g l y ,   t h e   f i r s t   c o n t a c t   member   42  i s   p l a c e d  

i n s i d e   t h e   g r o o v e   of   t h e   "U"  s h a p e d   m a g n e t i c   member   4 0  

o n l y   when  t h e   c o n t a c t s   a r e   m a d e .  

R e f e r r i n g   to   F i g .   15,   t h e r e   i s   shown  a  s w i t c h  

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

i n v e n t i o n .   The  s w i t c h   a s s e m b l y   shown  i s   a  d o u b l e   m a k e -  

a n d - b r e a k   switch  and  i t   i n c l u d e s   an  a i r   t i g h t   c a s i n g   6 0  

made  o f ,   e . g . ,   g l a s s   o r   s y n t h e t i c   r e s i n ,  a n d   a  b a s e   6 2  

made  of   e l e c t r i c a l l y   n o n - c o n d u c t i v e   m a t e r i a l ,   s u c h   a s  

s y n t h e t i c   r e s i n .   The  base  62  is  secured   i n s i d e   and  at   the  b o t t o m  

p o r t i o n   of   t h e   c a s i n g   60.   The  b a s e   62  has   an  u p r i g h t  

w a l l   62a  s t a n d i n g   a p p r o x i m a t e l y   a t   t h e   c e n t e r   of   t h e   b a s e  

62  and  a  p r o j e c t i o n   62b  e x t e n d i n g   f rom  t h e   u p r i g h t   w a l l   6 2 a .  

The  b a s e   62  f u r t h e r   h a s   a  h o o k   62c  f o r m e d ,   when  v i e w e d   i n  

F i g .   15,  a t   r i g h t - h a n d   s i d e   t h e r e o f .  

A  f i r s t   m a g n e t i c   member   64  made  of  m a g n e t i c  

m a t e r i a l   and  h a v i n g   a  "U"  s h a p e d  c o n f i g u r a t i o n   d e f i n e d  

by  u p p e r   and  l o w e r   arm  p o r t i o n s   i s   f i x e d l y   m o u n t e d   on  t h e  

b a s e   62  w i t h   t h e   u p p e r   and  l o w e r   arm  p o r t i o n s   d i r e c t i n g  

t o w a r d s   t he   u p r i g h t   w a l l   6 2 a .   A  s e c o n d   m a g n e t i c   member   66 

h a v i n g   a  r e c e s s   66a  f o r m e d   i n   i t s   one  end  p o r t i o n   i s  

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

m a g n e t i c   member   64  s u c h   t h a t   t h e   r e c e s s   66a  l o o s e l y   e n g a g e s  

w i t h   t h e   p r o j e c t i o n   62b .   T h u s ,   t h e   s e c o n d   m a g n e t i c   m e m b e r  

66  may  p i v o t   a b o u t   t h e   p r o j e c t i o n   62b  b e t w e e n   a  f i r s t  

p i v o t e d   p o s i t i o n   in  w h i c h   t h e   s e c o n d   m a g n e t i c   member   66 



s e p a r a t e s   away  f rom  t h e   f i r s t   m a g n e t i c   member   6 4 ,  

p a r t i c u l a r l y   f rom  t h e   u p p e r   arm  p o r t i o n   of   t h e   m a g n e t i c  

member   64,  as  shown  in  F i g .   15,  and  a  s e c o n d   p i v o t e d  

p o s i t i o n   in   w h i c h   t h e   s e c o n d   m a g n e t i c   member   6 6 ' a b u t s  

a g a i n s t   t h e   f i r s t   m a g n e t i c   member   64  to   d e f i n e   a  c l o s e d  

m a g n e t i c   l o o p .  

A  p a i r   of   f i r s t   c o n t a c t   m e m b e r s   68  and   70  a r e  

f i x e d l y   m o u n t e d   on  t h e   b a s e   62  a d j a c e n t   and  on  o p p o s i t e  

s i d e s ,   r e s p e c t i v e l y ,   of   t h e   b a s e   62.  As  b e s t   shown  i n  

F i g .   16,   t h e   c o n t a c t   member   68  e x t e n d s   t h r o u g h   t h e   g r o o v e  

of   t h e   "U"  s h a p e d   m a g n e t i c   member   64  and  a p p e a r s   on  t h e  

o t h e r   s i d e   of  t h e   "U"  s h a p e d   m a g n e t i c   member   6 4 .  

S i m i l a r l y ,   t h e   o t h e r   c o n t a c t   member  70  p a s s e s   t h r o u g h  

t h e   g r o o v e   of  t h e   "U"  s h a p e d   m a g n e t i c   member   6 4 .  

In  o t h e r   w o r d s ,   t h e   c o n t a c t   m e m b e r s   68  and  70  i n t e r s e c t  

w i t h   e a c h   o t h e r   in   t h e   g r o o v e   of  t h e   "U"  s h a p e d   m a g n e t i c  

member   64.  For   p r e v e n t i n g   a  c o n t a c t   b e t w e e n   t h e   c o n t a c t  

m e m b e r s   w i t h i n   t h e   g r o o v e   of   t h e   "U"  s h a p e d   m a g n e t i c  

member   64,  an  i n s u l a t i o n   p l a t e   71  i s   p o s i t i o n e d   b e t w e e n  

t h e   c o n t a c t   m e m b e r s   68  and  70.   At  t h e   e n d s   of   t h e   c o n t a c t  

m e m b e r s   68  and  70  r e m o t e   f rom  t h e   b a s e   62,  c o n t a c t   p o i n t s  

68a  and  70a  a r e   f i x e d l y   m o u n t e d .  

A  s e c o n d   c o n t a c t   member   72  i s   r i g i d l y   s e c u r e d  

to  t h e   s e c o n d   m a g n e t i c   member   66  w i t h   o p p o s i t e   end  p o r t i o n s  

a l i g n e d   r e s p e c t i v e l y   w i t h   t h e   c o n t a c t   p o i n t s   68a  and  7 0 a .  

A c c o r d i n g l y ,   a  p a i r   of  c o n t a c t   p o i n t s   72a  and  72b  f i x e d l y  



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

member   72  a l i g n   in   f a c e - t o - f a c e   r e l a t i o n   w i t h   c o n t a c t  

p o i n t s   68a  and  70a ,   r e s p e c t i v e l y .  

An  e l e c t r e t   74  d e p o s i t e d   w i t h   a  f i r s t   e l e c t r o d e  

76  i s   f i x e d l y   a t t a c h e d   to   t h e   u p r i g h t   w a l l   62a   on  a  s i d e  

o p p o s i t e   to  t h e   s i d e   p r o v i d e d   w i t h   t h e   p r o j e c t i o n   6 2 b  

w i t h   s a i d   f i r s t   e l e c t r o d e   76  b e i n g   on  a  s i d e   t o u c h i n g  

t h e   u p r i g h t   w a l l   62a .   A  s e c o n d   e l e c t r o d e   78  made  o f  

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

o p e r a t i v e l y   p r o v i d e d   in   a s s o c i a t i o n   w i t h   t h e   e l e c t r e t   74 

in  s u c h   a  m a n n e r   t h a t   t h e   l o w e r   end  of   t h e   s e c o n d   e l e c t r o d e  

78  i s   p i v o t a l l y   e n g a g e d   to   t h e   hook   62c  of   t h e   b a s e   62  a n d  

i t s   u p p e r   end  i s   l i n k e d   w i t h   t h e   s e c o n d   m a g n e t i c   member   66 

t h r o u g h   a  s u i t a b l e   arm  80  made  of  n o n - m a g n e t i c   and   n o n -  

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

s p r i n g   82  i s   c o n n e c t e d  t o   t h e   s e c o n d   e l e c t r o d e   78  f o r  

u r g i n g   t h e   s e c o n d   e l e c t r o d e   78  away  f rom  t h e   e l e c t r e t   7 4 .  

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

f u r t h e r   i n c l u d e s   t e r m i n a l   l e g s   84a ,   84b,   86a  and   86b  i n  

w h i c h   t h e   t e r m i n a l   l e g s   84a  and  84b  a r e   c o n n e c t e d   to  t h e  

f i r s t   and  s e c o n d   e l e c t r o d e s   76  and  78,  r e s p e c t i v e l y ,   a n d  

t h e   t e r m i n a l   l e g s   86a  and  86b  to  t h e   c o n t a c t   m e m b e r s   68 

and  70,  r e s p e c t i v e l y .   The  t e r m i n a l   l e g s   84a  and   84b  a r e  

e x t e r n a l l y   c o n n e c t e d   w i t h   a  s w i t c h   and  a  d . c .   or   a . c .  

s o u r c e   in  s e r i e s   and  t h e   t e r m i n a l   l e g s   86a  and   86b  a r e  

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



in   s e r i e s ,   in   a  s i m i l a r   m a n n e r   to  t h a t   shown  in   F i g .   2 .  

The  t e r m i n a l   l e g s   84a  and  84b  may  be  f u r t h e r   c o n n e c t e d  

w i t h   a  d i s c h a r g i n g   r e s i s t a n c e   88,  as  shown  in  F i g .   1 8 .  

In  o r d e r   to  r e d u c e   t h e   p o s s i b i l i t y   of   p r o d u c i n g  

any  a r c ,   t h e   c a s i n g   60  i s   made  v a c u u m   or  i s   f i l l e d   w i t h  

i n a c t i v e   g a s ,   s u c h   as  SF6  ( s u l f u r   h e x a f l u o r i d e ) .  

N e x t ,   t he   o p e r a t i o n   o f   t h e   s w i t c h   a s s e m b l y  

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

When  t h e   s w i t c h   i s   c l o s e d   to  s u p p l y   d . c .   v o l t a g e  

b e t w e e n   t h e   t e r m i n a l   l e g s   84a  and  84b,   t h e   s e c o n d   e l e c t r o d e  

78  r e c e i v e s   a t t r a c t i v e   f o r c e   Fl   ( F i g .   18)  t o w a r d s   t h e  

e l e c t r e t   74  by  t he   e l e c t r o s t a t i c   c h a r g e   a p p e a r i n g   on  t h e  

e l e c t r e t   74.  A c c o r d i n g l y ,   t h e   s e c o n d   e l e c t r o d e   78  p i v o t s  

l e f t w a r d l y   a b o u t   t h e   hook  62c ,   and  t h u s ,   i t   p u s h e s   t h e  

s e c o n d   m a g n e t i c   member  66  l e f t w a r d l y   t o w a r d s   t h e   s e c o n d  

p i v o t e d   p o s i t i o n   m e n t i o n e d   a b o v e .   When  t h e   s e c o n d   m a g n e t i c  

member   66  i s   t u r n e d   to  t h e   s e c o n d   p i v o t e d   p o s i t i o n ,   i t   n o t  

o n l y   c o n t a c t s   w i t h   t he   f i r s t   m a g n e t i c   member   64  to  d e f i n e  

a  c l o s e d   m a g n e t i c   l o o p   b u t   a l s o   makes   a  c o n t a c t   b e t w e e n  

c o n t a c t   p o i n t s   68a  and  72a  and  b e t w e e n   c o n t a c t   p o i n t s   7 0 a  

and  72b .   A c c o r d i n g l y ,   a . c .   c u r r e n t   f l o w s   t h r o u g h   t h e  

c o n t a c t   m e m b e r s   68,  72  and  70  to   s u p p l y   a . c .   p o w e r   to  t h e  

e x t e r n a l l y   c o n n e c t e d   l o a d .   S i n c e   t h e   c o n t a c t   m e m b e r s   68 

and  70  p a s s e s   t h r o u g h   t h e   c l o s e d   m a g n e t i c   l o o p   d e f i n e d  

by  t h e   m a g n e t i c   members   64  and  66,  and  s i n c e   t h e   d i r e c t i o n  

of  c u r r e n t s   f lowing  through  the  c o n t a c t   m e m b e r s   68  and  70  a t  



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

g i v e   r i s e   to  m a g n e t i c   f l u x  ø   t h r o u g h   t h e   c l o s e d   m a g n e t i c  

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

64  and  66  a t t r a c t   e a c h   o t h e r   by  a  m a g n e t i c   f o r c e   F2,  a s  

i n d i c a t e d   in   F i g .   1 5 .  

T h e n ,   when  t h e   b i a s i n g   f o r c e   Fl   i s   r e m o v e d   b y  

t u r n i n g   t h e   s w i t c h   o f f ,   o n l y   t h e   m a g n e t i c   f o r c e   F2  i s  

p r e s e n t .   T h i s   m a g n e t i c   f o r c e   F2  d e c r e a s e s   t o   z e r o   w i t h i n  

a  h a l f   c y c l e   of   a . c .   p o w e r ,   and   a c c o r d i n g l y ,   t h e   c o n t a c t  

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

p r o d u c i n g   any  a r c .  

As  w i l l   be  u n d e r s t o o d   to  t h o s e   s k i l l e d   in   t h e  

a r t ,   t he   e l e c t r e t   74  and   i t s   a s s o c i a t e d   p a r t s   s e r v e   as  a n  

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

I t   i s   to   be  n o t e d   t h a t   t h e   c o n t a c t   m e m b e r s   68  

and  70,  b o t h   of  w h i c h   h a v e   b e e n   d e s c r i b e d   as  p a s s i n g   t h r o u g h  

t h e   g r o o v e   of  t h e   "U"  s h a p e d   m a g n e t i c   member   64,  may  be  s o  

a r r a n g e d   as  to   r e n d e r   o n l y   one  c o n t a c t   member   68  or  70  

p a s s   t h r o u g h   s a i d   g r o o v e .   F u r t h e r m o r e ,   a t   l e a s t   one  o f  

t h e   c o n t a c t   m e m b e r s   68  and  70  may  be  so  a r r a n g e d   as  t o  

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

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

of  t i m e s   on  t h e   "U"  s h a p e d   m a g n e t i c   member   6 4 ,  

S i n c e   t h e   s w t i c h   a s s e m b l y   a c c o r d i n g   to  t he   f o u r t h  

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

f o r   k e e p i n g   t h e   c o n t a c t   m e m b e r s   in  a  v a c u u m   or   in   i n a c t i v e  



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

w i t h o u t   widening  t h e   gap  t h e r e b e t w e e n .   A c c o r d i n g l y ,   t h e  

s t r o k e   l e n g t h   of   t h e   c o n t a c t   member   72  can   be  a r r a n g e d  

v e r y   s m a l l .   T h i s   i s   p a r t i c u l a r l y   s u i t b a l e   f o r   u s e   in   a  

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

s m a l l   s t r o k e   to   t h e   p i v o t a l l y   a s s o c i a t e d   e l e c t r o d e .  

S i n c e   t h e   e l e c t r e t   i s   s m a l l   in   s i z e   and  c o n s u m e s  

r e l a t i v e l y   low  p o w e r ,   and  s i n c e   t h e   s t r o k e   of   t h e   m o v a b l e  

c o n t a c t   member   i s   r e l a t i v e l y   s h o r t ,   t h e   s w i t c h   a s s e m b l y  

a c c o r d i n g   to  t h e   f o u r t h   e m b o d i m e n t   can   be  p r e p a r e d   in   a  

c o m p a c t   s i z e   and  o p e r a t e d   w i t h   l e s s   p o w e r .  

R e f e r r i n g   to  F i g s .   19  and  20,   t h e r e   i s   shown  a  

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

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

has   a  b i m o r p h   90  w h i c h   moves  in  a  d i r e c t i o n   i n d i c a t e d   b y  

an  a r r o w   in  F i g .   20  b y  t h e   p i e z o e l e c t r i c   e f f e c t   when  d . c .  

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

r e s u l t s   in  t e r m i n a t i o n   of  t he   s e c o n d   m a g n e t i c   member   60  t o  

t h e   s e c o n d   p i v o t e d   p o s i t i o n .   T h u s ,   t h e   m o d i f i c a t i o n   s h o w n  

o p e r a t e s   in  a  s i m i l a r   mamner  to  t he   s w i t c h   a s s e m b l y   of  t h e  

f o u r t h   e m b o d i m e n t   and  has   t he   same  m e r i t o r i o u s   e f f e c t   a s  

d e s c r i b e d   a b o v e ,  

R e f e r r i n g   to   F i g .   21,  t h e r e   i s   shown  a  s w i t c h  

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

i n v e n t i o n .   The  s w i t c h   a s s e m b l y   shown  i s   a  d o u b l e   m a k e -  

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



c o n t a c t   m e m b e r s   92  and  94  h a v i n g   c o n t a c t   p o i n t s   9 2 a  

and  94a ,   r e s p e c t i v e l y ,   a t   t h e i r   end  p o r t i o n s .  

As  a p p a r e n t   f rom  t h e   d r a w i n g s ,   t h e   c o n t a c t   p o i n t   9 2 a  

p r o j e c t s   u p w a r d l y   f r o m   t h e   c o n t a c t   member   92  and   t h e  

c o n t a c t   p o i n t   94a  p r o j e c t s   d o w n w a r d l y   f rom  t h e   c o n t a c t  

m e m b e r s   94.  A n o t h e r   c o n t a c t   member   96  i s   f i x e d l y  

c o n n e c t e d   to  an  a x l e   98  w h i c h   i s   r o t a t a b l y   s u p p o r t e d  

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

c o n t a c t   p o i n t s   92a  and  94a .   The  c o n t a c t   member   96  i s  

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

p o i n t s   96a  and  96b,   r e s p e c t i v e l y ,   a l i g n   w i t h   t h e   c o n t a c t  

p o i n t s   92a  and  94a .   S i n c e   t h e   c o n t a c t   p o i n t s   96a  and  9 6 b  

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

96,  t h e   c o n t a c t   p o i n t s   96a  comes   i n t o   f a c e - t o - f a c e   c o n t a c t  

w i t h   t h e   c o n t a c t   p o i n t   92a  and  t h e   c o n t a c t   p o i n t   9 6 b  

comes  i n t o   f a c e - t o - f a c e   c o n t a c t   w i t h   t h e   c o n t a c t   p o i n t   9 4 a  

when  t h e   c o n t a c t   member   96  i s   r o t a t e d   c o u n t e r c l o c k w i s e  

a b o u t   t h e   a x l e   9 8 .  

The  c o n t a c t   member   96  r i g i d l y   c a r r i e s   a  "U"  

s h a p e d   m a g n e t i c   member   100  a t   i n t e r m e d i a t e   p o r t i o n   b e t w e e n  

t he   a x l e   98  and  t h e   c o n t a c t   p o i n t   96a  s u c h   t h a t   t h e   c o n t a c t  

member   96  e x t e n d s   t h r o u g h   t h e   g r o o v e   d e f i n e d   in   t h e   "U"  

s h a p e d   m a g n e t i c   member   100  and  t h e   o p p o s i t e   p a r a l l e l   a r m s  

of  t h e   "U"  s h a p e d   m a g n e t i c   member   100  d i r e c t   in   t h e   s a m e  

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

p o i n t   96a ,   as  shown  in   F i g .   2 1 .  



S i m i l a r l y ,   a n o t h e r   "U"  s h a p e d   m a g n e t i c   member  1 0 2  

i s   r i g i d l y   c a r r i e d   by  t h e   c o n t a c t   member   96  a t   i n t e r m e d i a t e  

p o r t i o n   b e t w e e n   t h e   a x l e   98  and  t h e   c o n t a c t   p o i n t   9 6 b .  

In  t h i s   c a s e ,   t h e   p a r a l l e l   arms  of  t h e   "U"  s h a p e d   m a g n e t i c  

member   102  d i r e c t   in   t h e   same  d i r e c t i o n   as  t h e   p r o j e c t i n g  

d i r e c t i o n   of  t h e   c o n t a c t   p o i n t   96b .   The  m o u n t i n g   of  t h e  

"U"  s h a p e d   m a g n e t i c   m e m b e r s   100  and  102  i s   e f f e c t e d   b y  

t h e   i n j e c t i o n   of   n o n - c o n d u c t i v e   and  n o n - m a g n e t i c   m a t e r i a l ,  

s u c h   as  e p o x y   r e s i n ,   in   t h e   g r o o v e   of  t h e   "U"  s h a p e d  

m a g n e t i c   m e m b e r s   100  and  1 0 2 .  

A  s t a t i o n a r y   m a g n e t i c   member   104  h a v i n g   b i f u r c a t e d  

a rms   104a   and  104b  i s   p r o v i d e d   in   a s s o c i a t i o n   w i t h   t h e   "U" 

s h a p e d   m a g n e t i c   m e m b e r s   100  and  102  s u c h   t h a t   when  t h e  

c o n t a c t   p l a t e   96  i s   r o t a t e d   c o u n t e r c l o c k w i s e   to   m a k e  

c o n t a c t s   b e t w e e n   t h e   c o n t a c t   p o i n t s   92a and  96a  and  b e t w e e n  

c o n t a c t   p o i n t s   94a  and  96b,   t h e   "U"  s h a p e d   m a g n e t i c   m e m b e r  

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

a rms  of  t h e   "U"  s h a p e d   m a g n e t i c   member   100,   a b u t s   a g a i n s t  

t h e   arm  104a  of  t h e   b i f u r c a t e d   a rms  and ,   a t   t h e   s a m e  

t i m e ,   t h e   "U"  s h a p e d   m a g n e t i c   member   102  s i m i l a r l y   a b u t s  

a g s i n t   t he   arm  104b  of   t h e   b i f u r c a t e d   a r m s .   A c c o r d i n g l y ,  

one  c l o s e d   m a g n e t i c   l o o p   i s   d e f i n e d   by  t h e   "U"  s h a p e d  

m a g n e t i c   member  100  and  t h e   arm  1 0 4 a ,   and  a n o t h e r   c l o s e d  

m a g n e t i c   l o o p   i s   d e f i n e d   by  t h e   "U"  s h a p e d   m a g n e t i c   m e m b e r  

102  and  the   arm  1 0 4 b .  

N o r m a l l y ,   t h e   c o n t a c t   member   96  and  "U"  s h a p e d  



m a g n e t i c   m e m b e r s   100  and  102  c a r r i e d   by  t h e   member   96  

a r e   h e l d   in  a  p o s i t i o n   shown  in  F i g .   23  by  a  s u i t a b l e  

b i a s i n g   m e a n s ,   s u c h   as  s p r i n g s   106  and  108 .   In  t h i s  

p o s i t i o n ,   no  c l o s e d   m a g n e t i c   l o o p   i s   f o r m e d   a n d  f a c i n g  

c o n t a c t   p o i n t s   a r e   s e p a r a t e d   away  f r o m   e a c h   o t h e r .  

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

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

r o t a t i n g   f o r c e   Fl   on  t h e   c o n t a c t   member   96  or  on  a t   l e a s t  

one  of   "U"  s h a p e d   m a g n e t i c   m e m b e r s   100  and  102 ,   as  s h o w n  

by  a r r o w s   in  F i g .   22,   f o r   a c t u a t i n g   t h e   c o n t a c t   member   96  

to  r o t a t e   c o u t e r c l o c k w i s e   a b o u t   t h e   a x l e   98  a g a i n s t   t h e  

b i a s i n g   f o r c e   o f   t h e   s p r i n g s   106  and  108 .   A l t h o u g h   a n y  

e m b o d i e d   f o rm  of   s u c h   an  a c t u a t i n g   m e a n s   i s   n o t   shown  i n  

F i g s .   21  to  23,  s u c h   an  a r r a n g e m e n t   can   be  r e a d i l y   u n d e r -  

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

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

m e a n s .  

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

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

i s   d e s c r i b e d .  

When  t h e   b i a s i n g   f o r c e   Fl  p u s h e s   t h e   c o n t a c t  

member   96,  t h e   c o n t a c t   member   96  c a r r y i n g   t h e   "U"  s h a p e d  

m a g n e t i c   m e m b e r s   100  and  102  r o t a t e s   c o u n t e r c l o c k w i s e   f r o m  

t h e   p o s i t i o n   shown  in   F i g .   23  to  t h e   p o s i t i o n   shown  i n  

F i g .   22.  A c c o r d i n g l y ,   a . c .   c u r r e n t   f l o w s   t h r o u g h   c o n t a c t  

m e m b e r s   92,  96  and  94.   S i m u l t a n e o u s l y   w i t h   t h e   a b o v e ,  



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

by  t h e   "U"  s h a p e d   m a g n e t i c   member   100  and  arm  104a   a n d  

a l s o   t h a t   d e f i n e d   by  t h e   "U"  s h a p e d   m a g n e t i c   member   1 0 2  

and  arm  1 0 4 b .   T h u s ,   t h e   "U"  s h a p e d   m a g n e t i c   member   1 0 0  

and  arm  104a   a r e   a t t r a c t e d   w i t h   e a c h   o t h e r ,   and  t h e   "U" 

s h a p e d   m a g n e t i c   member   102  and  arm  104b  a r e   a t t r a c t e d   w i t h  

e a c h   o t h e r   to  a i d   t he   b i a s i n g   f o r c e   F l .  

T h e n ,   when  t h e   b i a s i n g   f o r c e   Fl  i s   r e m o v e d ,   o n l y  

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

a t t r a c t i v e   f o r c e s   d e c r e a s e   to   z e r o   w i t h i n   a  h a l f   c y c l e   o f  

a . c .   p o w e r ,   and  a c c o r d i n g l y ,   t h e   c o n t a c t   p o i n t s   b r e a k   in   a  

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

to  t e r m i n a t e   t h e   c o n t a c t   member   96  in   t h e   p o s i t i o n   s h o w n  

in  F i g .   2 3 .  

S i n c e   t h e   s w i t c h   a s s e m b l y   of  t h e   f i f t h   e m b o d i m e n t  

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

98,  r e s i s t a n c e   a g a i n s t   s h o c k   and  v i b r a t i o n   i s   i m p r o v e d .  

As  has   b e e n   d e s c r i b e d   in  c o n n e c t i o n   w i t h   s e v e r a l  

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

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

a t   t h e   z e r o   c r o s s i n g   p o i n t   of   t h e   a . c .   power   w i t h o u t   e m p l o y -  

ing   any  e l e c t r i c a l   d e t e c t i n g   m e a n s .   A c c o r d i n g l y ,   s w i t c h  

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

c o n t a c t   p o i n t s   w i t h o u t   p r o d u c i n g   any  a r c   and  y e t   c an   b e  

a s s e m b l e d   c o m p a c t   in  s i z e   w i t h   a  s i m p l e   s t r u c t u r e .  

A l t h o u g h   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   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   s e v e r a l   p r e f e r r e d   e m b o d i m e n t s ,  

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

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

t he   p r e s e n t   i n v e n t i o n   i s   t h e r e f o r e   to  be  l i m i t e d   n o t   b y  

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

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



1.  A  s w i t c h   a s s e m b l y   c o m p r i s i n g :  

f i r s t   and  s e c o n d   c o n t a c t   means   (10,   22,  42,  6 8 ,  

70,  96;  12,  26,  44,  46,  72,  92,  94)  p r o v i d e d   o p e r a t i v e l y  

to  t a k e   one   of   two  p o s i t i o n s ,   a  b r e a k - p o s i t i o n   in   w h i c h  

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

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

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

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

t h r o u g h ;  

f i r s t   and  s e c o n d   m a g n e t i c   b o d i e s   (4,  24,  40,  6 4 ,  

100,   102;   6,  28,  48,  66,  104)  p r o v i d e d   o p e r a t i v e l y   i n  

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

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

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

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

m a g n e t i c   l o o p   when  s a i d   f i r s t   and  s e c o n d   c o n t a c t   m e a n s  

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

o p e n s   when  s a i d   f i r s t   and   s e c o n d   c o n t a c t   means   a r e   t u r n e d  

to  s a i d   b r e a k - p o s i t i o n ;  

b i a s i n g   means   ( 1 0 b ,   23,  54,  82)  f o r   b i a s i n g   s a i d  

f i r s t   and  s e c o n d   c o n t a c t   means   t o w a r d s   s a i d   b r e a k - p o s i t i o n ;  

a n d  

a c t u a t i n g   means   (8,  18,  20,  34,  74,  90)  f o r  

a c t u a t i n g   s a i d   f i r s t   and  s e c o n d   c o n t a c t   means   t o w a r d s  

s a i d   m a k e - p o s i t i o n   a g a i n s t   s a i d   b i a s i n g   m e a n s .  



2.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m  1 ,   w h e r e i n  

s a i d   f i r s t   m a g n e t i c   body   (4)  s u b s t a n t i a l l y   has   an  " S "  

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

b a r s   (4a,   4b,  4c)  e x t e n d i n g   p a r a l l e l l y   to   e a c h   o t h e r   w i t h  

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

f i r s t   and  t h i r d   b a r s   (4a ,   4 c ) ,   and  s a i d   f i r s t   b a r   ( 4 a )  

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

b a r s   (4b,  4c)  a r e   c o n t a i n e d ,   and  a l s o   b y  a   f o u r t h   b a r  

(4d)  c o n n e c t i n g   t h e   f i r s t   and  s e c o n d   b a r s   (4a ,   4b)  a n d  

a  f i f t h   b a r   (4e)  c o n n e c t i n g   t h e   s e c o n d   and  t h i r d   b a r s  

( 4 b ,  4 c ) .  

3.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in  C l a i m   2,  w h e r e i n  

s a i d   s e c o n d   m a g n e t i c   body   (6)  has   an  e l o n g a t e d   p l a t e   c o n -  

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

ed  a d j a c e n t   s a i d   s e c o n d   b a r   (4b)  of  s a i d   f i r s t   m a g n e t i c  

body   (4 ) ,   s a i d   e l o n g a t e d   s e c o n d   m a g n e t i c   body  (6)  h a v i n g  

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

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

( 4 c ) ,   w h e r e b y   when  s a i d   e l o n g a t e d   s e c o n d   m a g n e t i c   b o d y  

(6)  i s   r o t a t e d   to   n a r r o w   a  gap  (G2)  b e t w e e n   s a i d   f i r s t  

end   p o r t i o n   and  s a i d   f i r s t   b a r   ( 4 a ) ,   s a i d   e l o n g a t e d   s e c o n d  

m a g n e t i c   body  (6)  and  s a i d   s e c o n d ,   t h i r d   and  f i f t h   b a r s  

(4b,   4c,  4e)  d e f i n e   a  c l o s e d  m a g n e t i c   l o o p .  

4.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   3,  w h e r e i n  

s a i d   f i r s t   c o n t a c t   means   c o m p r i s e s   a  f i r s t   e l o n g a t e d  

c o n t a c t   member  (10)  e x t e n d i n g   a l o n g   a  l o n g i t u d i n a l  



d i r e c t i o n   of   s a i d   e l o n g a t e d   s e c o n d   m a g n e t i c   body   ( 6 )  

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

s e c o n d   m a g n e t i c   b o d y   (6)  and  s e c o n d ,   t h i r d   and  f i f t h  

b a r s   (4b ,   4c ,   4 e ) ,   and  a  f i r s t   c o n t a c t   p o i n t   ( l O c )  

m o u n t e d   on  t h e   f i r s t   e l o n g a t e d   c o n t a c t   member  (10)  a t   a  

p o s i t i o n   w h e r e   s a i d   f i r s t   e l o n g a t e d   c o n t a c t   member   ( 1 0 )  

i s   l o c a t e d   a d j a c e n t   to   s a i d   f i r s t   end  p o r t i o n   of   s a i d  

e l o n g a t e d   s e c o n d   m a g n e t i c   body   ( 6 ) .  

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

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

c o n t a c t   member   (12)  e x t e n d i n g   t h r o u g h   s a i d   s p a c e   c a p a b l e  

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

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

c o n t a c t   member   (10)  when  s a i d   f i r s t   and  s e c o n d   c o n t a c t  

means   a r e   t u r n e d   to   s a i d   m a k e - p o s i t i o n ,   and  a  s e c o n d  

c o n t a c t   p o i n t   (12c)   m o u n t e d   on  s a i d   s e c o n d   e l o n g a t e d  

c o n t a c t   member   (12)  in   such   a  m a n n e r   as  to  l o c a t e   s a i d  

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

s a i d   f i r s t   c o n t a c t   p o i n t   ( l O c ) .  

6.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in  C l a i m   5,  w h e r e i n  

s a i d  f i r s t   and  s e c o n d   c o n t a c t   p o i n t s   ( 10c ,   12c)  h a v e   a  g a p  

(Gl)  s m a l l e r   t h a n   s a i d   gap  (G2)  b e t w e e n   s a i d   f i r s t   e n d  

p o r t i o n   and  s a i d   f i r s t   ba r   (4a)  so  as  to  m a i n t a i n   t h e  

l a t t e r   gap  (G2)  g r e a t e r   t h a n   z e r o   e v e n   a f t e r   t h e   f i r s t  

and  s e c o n d   c o n t a c t   p o i n t s   ( 1 0 c ,   12c)  a r e   c o n t a c t e d   w i t h  

e a c h   o t h e r .  



7.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   4,  w h e r e i n  

s a i d   b i a s i n g   means   c o m p r i s e s   a  p o r t i o n   (10b)   of   s a i d   f i r s t  

e l o n g a t e d   c o n t a c t   member   (10)  t h a t   e x t e n d s   a l o n g   a  l o n g i -  

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

(6)  s u c h   t h a t   s a i d   p o r t i o n   (10b)  of   s a i d   f i r s t   e l o n g a t e d  

c o n t a c t   member   (10)  s e r v e s   as  a  l e a f .  s p r i n g   f o r   b i a s i n g  

s a i d   f i r s t   end   p o r t i o n   of   s a i d   s e c o n d   m a g n e t i c   body   ( 6 )  

away  f rom  s a i d   f i r s t   b a r   ( 4 a ) .  

8.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   i n   C l a i m   3,  w h e r e i n  

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

(8)  wound  on  s a i d   f o u r t h   b a r   (4d)  of   s a i d   f i r s t   m a g n e t i c  

body   (4)  to   p r e s e n t   an  a t t r a c t i v e   f o r c e   (Fl )   b e t w e e n   s a i d  

f i r s t   b a r   (4a)  of  s a i d   f i r s t   m a g n e t i c   b o d y   (4)  and  s a i d  

f i r s t   end  p o r t i o n   of   s a i d   e l o n g a t e d   s e c o n d   m a g n e t i c   body   ( 6 ) .  

9.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   1,  f u r t h e r  

c o m p r i s i n g   a  b a s e   (2,  16 ,   36,  38,  6 2 ) .  

10.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   9,  w h e r e i n  

s a i d   f i r s t   c o n t a c t   means   c o m p r i s e s   an  e l o n g a t e d   a n d  

s t a t i o n a r y   f i r s t   c o n t a c t   member   (22)  h a v i n g   i t s   f i r s t   e n d  

r i g i d l y   m o u n t e d   on  s a i d   b a s e   ( 1 6 ) ,   and   a  f i r s t   c o n t a c t  

p o i n t   (22a)   a t t a c h e d   to   s a i d   f i r s t   c o n t a c t   member   (22)  a t  

i t s   s e c o n d   end  o p p o s i t e   to  s a i d   f i r s t   e n d .  

l l .   A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   10,  w h e r e i n  

s a i d   s e c o n d   c o n t a c t   means   c o m p r i s e s   an  e l o n g a t e d   a n d  

m o v a b l e   s e c o n d   c o n t a c t   member   (26)  h a v i n g   i t s   f i r s t   e n d  

r i g i d l y   m o u n t e d   on  s a i d   b a s e   ( 1 6 ) ,   and  a  s e c o n d   c o n t a c t  



p o i n t   (26a)   a t t a c h e d   to   s a i d   s e c o n d   c o n t a c t   member  ( 2 6 )  

a t   i t s   s e c o n d   end   o p p o s i t e   to  s a i d   f i r s t   end  in   such   a  

m a n n e r   t h a t   s a i d   f i r s t   and  s e c o n d   c o n t a c t   p o i n t s   ( 2 2 a ,  

26a)   a r e   l o c a t e d   in   f a c e - t o - f a c e   r e l a t i o n   w i t h   e a c h  

o t h e r ,   s a i d   s e c o n d   c o n t a c t   member  (26)  m o v a b l e   b e t w e e n  

- s a i d   b r e a k - p o s i t i o n   in   w h i c h   s a i d   f i r s t   and  s e c o n d  

c o n t a c t   p o i n t s   ( 2 2 a ,   26a)  a r e   e l e c t r i c a l l y   s e p a r a t e d  

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

f i r s t   and  s e c o n d   c o n t a c t   p o i n t s   ( 2 2 a ,   26a)   a r e   c o n n e c t e d  

w i t h   e a c h   o t h e r .  

12.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   11,  w h e r e i n  

s a i d   f i r s t   m a g n e t i c   body   (24)  has   a  "U"  s h a p e   c o n f i g u r a t i o n  

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

(24)  c o n n e c t e d   to   s a i d   f i r s t   c o n t a c t   member   (22)  s u c h   t h a t  

s a i d   f i r s t   c o n t a c t   member   (22)  e x t e n d s   t h r o u g h   s a i d   g r o o v e .  

13.   A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   12,  w h e r e i n  

s a i d   s e c o n d   m a g n e t i c   body   (28)  has   a  p l a t e   c o n f i g u r a t i o n ,  

s a i d   s e c o n d   m a g n e t i c   body   (28)  c o n n e c t e d   to   s a i d   s e c o n d  

c o n t a c t   member  (26)  so  as  to  move  t o g e t h e r   w i t h   s a i d   s e c o n d  

c o n t a c t  m e m b e r   ( 2 6 ) ,   s a i d   s e c o n d   m a g n e t i c   body   (28)  c l o s i n g  

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

f i r s t   c o n t a c t   member   (22)  by  s a i d   f i r s t   and  s e c o n d   m a g n e t i c  

b o d i e s   (24,  28)  when  s a i d   s e c o n d   c o n t a c t   member  (26)  m o v e s  

to  s a i d   m a k e - p o s i t i o n ,   and  o p e n i n g   s a i d   g r o o v e   when  s a i d  

s e c o n d   c o n t a c t   member   (26)  moves   to  s a i d   b r e a k - p o s i t i o n .  



14.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   11,   w h e r e i n  

s a i d   a c t u a t i n g   means   c o m p r i s e s   an  e l e c t r o m a g n e t   (18.)  and  a  

l e v e r   (20)  m o v a b l y   p r o v i d e d   by  t h e   a c t u a t i o n   of   s a i d   e l e c t r o -  

m a g n e t   ( 1 8 ) ,   s a i d   l e v e r   (20)  a d a p t e d   to   p u s h   s a i d   s e c o n d  

c o n t a c t   means   (26)  to   s a i d   m a k e - p o s i t i o n   when  s a i d   e l e c t r o -  

m a g n e t   (18)  i s   a c t u a t e d .  

15.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   14,   w h e r e i n  

s a i d   b i a s i n g   means   i s   l e a f   s p r i n g   (23)  e x e r t i n g   on  s a i d  

l e v e r   (20)  f o r   b i a s i n g   s a i d   l e v e r   (20)  in   a  d i r e c t i o n  

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

( 1 8 ) .  

16.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   9,  w h e r e i n  

s a i d   f i r s t   c o n t a c t   means   c o m p r i s e s   an  e l o n g a t e d   a n d  

s t a t i o n a r y   f i r s t   c o n t a c t   member   (42)  h a v i n g   i t s   i n t e r m e d i a t e  

p o r t i o n   s u p p o r t e d   by  s a i d   b a s e ,   and  f i r s t   and  s e c o n d   c o n t a c t  

p o i n t s   ( 4 2 a ,   42b)  a t t a c h e d   to   o p p o s i t e   e n d s   of   s a i d   f i r s t  

c o n t a c t   member   ( 4 2 ) .  

17.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   i n . C l a i m   16,   w h e r e i n  

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

s e c o n d   and  t h i r d   c o n t a c t   m e m b e r s   (44,   46)  h a v i n g   t h e i r  

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

f o u r t h   c o n t a c t   p o i n t s   ( 4 4 a ,   46a)   a t t a c h e d   to   s a i d   s e c o n d  

and  t h i r d   c o n t a c t   m e m b e r s   (44 ,   4 6 ) ,   r e s p e c t i v e l y ,   a t   t h e i r  

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

t h a t   s a i d   f i r s t   and  s e c o n d   c o n t a c t   p o i n t s   ( 4 2 a ,   42b)  a r e  

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



t h i r d   and  f o u r t h   c o n t a c t   p o i n t s   (44a ,   4 6 a ) ,   s a i d   s e c o n d  

and  t h i r d   c o n t a c t   m e m b e r s   (44,   46)  b e i n g   l i n k e d   w i t h  

e a c h   o t h e r   to  move  s i m u l t a n e o u s l y   b e t w e e n   s a i d   b r e a k -  

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

( 4 2 a ,   42b)  a r e   e l e c t r i c a l l y   s e p a r a t e d   f rom  s a i d   t h i r d  

and  f o u r t h   c o n t a c t   p o i n t s   ( 4 4 a ,   4 6 a ) ,   r e s p e c t i v e l y ,   a n d  

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

p o i n t s   (42a ,   42b)  a r e   e l e c t r i c a l l y   c o n n e c t e d   w i t h   s a i d  

t h i r d   and  f o u r t h   c o n t a c t   p o i n t s   (44a ,   4 6 a ) ,   r e s p e c t i v e l y .  

18.   A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   17,  w h e r e i n  

s a i d   f i r s t   m a g n e t i c   b o d y   (40)  has   a  "U"  s h a p e   c o n f i g u r a t i o n  

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

(40)  c o n n e c t e d   to   s a i d   f i r s t   c o n t a c t   member   (42)  s u c h   t h a t  

s a i d   f i r s t   c o n t a c t   memebr   (42)  e x t e n d s   t h r o u g h   s a i d   g r o o v e .  

19,  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   18,  w h e r e i n  

s a i d   s e c o n d   m a g n e t i c   body   (48)  has  a  p l a t e   c o n f i g u r a t i o n ,  

s a i d   s e c o n d   m a g n e t i c   body   (48)  c o n n e c t e d   to  s a i d   s e c o n d   a n d  

t h i r d   c o n t a c t   m e m b e r s   (44,   46)  so  as  to   move  t o g e t h e r   w i t h  

s a i d   s e c o n d   and  t h i r d   c o n t a c t   member s   (44,   4 6 ) ,   s a i d   s e c o n d  

m a g n e t i c   body  (48)  c l o s i n g   s a i d   g r o o v e   to  d e f i n e   a  c l o s e d  

m a g n e t i c :   l o o p   a r o u n d   s a i d   f i r s t   c o n t a c t   member   (42)  b y  

s a i d   f i r s t   and  s e c o n d   m a g n e t i c   b o d i e s   (40,   48)  when  s a i d  

s e c o n d   and  t h i r d   c o n t a c t   m e m b e r s   (44,   46)  move  to  s a i d  

m a k e - p o s i t i o n ,   and  o p e n i n g   s a i d   g r o o v e   when  s a i d   s e c o n d  

and  t h i r d   c o n t a c t   m e m b e r s   (44,   46)  move  to   s a i d   b r e a k -  

p o s i t i o n .  



20.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in  C l a i m   9,  w h e r e i n  

s a i d   f i r s t   m a g n e t i c   body   (64)  h a s   a  "U"  s h a p e   c o n f i g u r a t i o n  

and  r i g i d l y   m o u n t e d   on  s a i d   b a s e .  

2 1 .  A   s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   20,  w h e r e i n  

s a i d   s e c o n d   m a g n e t i c   body   (66)  h a s   a  p l a t e   c o n f i g u r a t i o n  

m o v a b l y   m o u n t e d   on  s a i d   b a s e   to   move  b e t w e e n   a  f i r s t   p o s i -  

t i o n   in  w h i c h   t h e   s e c o n d   m a g n e t i c   body   (66)  a b u t s   a g a i n s t  

t h e   f i r s t   m a g n e t i c   body   (64)  to   d e f i n e   a  c l o s e d   m a g n e t i c  

l o o p   by  s a i d   f i r s t   and  s e c o n d   m a g n e t i c   b o d i e s   (64 ,   66)  a n d  

a  s e c o n d   p o s i t i o n   in   w h i c h   s a i d   m a g n e t i c   l o o p   o p e n s .  

22.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in  C l a i m   21,  w h e r e i n  

s a i d   f i r s t   c o n t a c t   means   c o m p r i s e s   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   (68,  70)  r i g i d l y   m o u n t e d   on  s a i d   b a s e   and  e x t e n d i n g  

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

body   ( 6 4 ) ,   and  f i r s t   and  s e c o n d   c o n t a c t   p o i n t s   ( 6 8 a ,   8 0 a )  

m o u n t e d   on  s a i d   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   (68,   7 0 ) ,  

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

23.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   i n  C l a i m   22,   w h e r e i n  

s a i d   s e c o n d   c o n t a c t   means   c o m p r i s e s   an  e l o n g a t e d   t h i r d  

c o n t a c t   member   (72)  h a v i n g   i t s   i n t e r m e d i a t e   p o r t i o n   s u p p o r t e d  

by  s a i d   s e c o n d   m a g n e t i c   body   ( 6 6 ) ,   and  t h i r d   and  f o u r t h  

c o n t a c t   p o i n t s   (72a ,   72b)  a t t a c h e d   to   o p p o s i t e   e n d s   of  s a i d  

t h i r d   c o n t a c t   member   ( 7 2 ) ,   s a i d   t h i r d   and  f o u r t h   c o n t a c t  

p o i n t s   (72a ,   72b)  b e i n g   c o n n e c t e d   to  s a i d   f i r s t   and   s e c o n d  

c o n t a c t   p o i n t s   (68a ,   7 0 a ) ,   r e s p e c t i v e l y ,   when  s a i d   s e c o n d  

m a g n e t i c   body   (66)  moves   to   s a i d   f i r s t   p o s i t i o n ,   a n d  



s e p a r a t e d   t h e r e f r o m   when  s a i d   s e c o n d   m a g n e t i c   b o d y   ( 6 6 )  

moves   to   s a i d   s e c o n d   p o s i t i o n .  

24.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   9,  w h e r e i n  

s a i d   f i r s t   c o n t a c t   means   c o m p r i s e s   an  e l o n g a t e d  p l a t e  

s h a p e d   f i r s t   c o n t a c t   member   (96)  h a v i n g   a n  i n t e r m e d i a t e  

p o r t i o n   p r o v i d e d   w i t h   an  a x l e   (98)  w h i c h   i s   r o t a t a b l y  

s u p p o r t e d   to   s a i d   b a s e ,   f i r s t   and  s e c o n d   c o n t a c t   p o i n t s  

( 9 6 a ,   96b)  m o u n t e d   a t   o p p o s i t e   end  p o r t i o n s   o f   s a i d   e l o n -  

g a t e d   f i r s t   c o n t a c t   member   (96)  on  o p p o s i t e   f a c e s ,  

r e s p e c t i v e l y .  

25.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   24,   w h e r e i n  

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

m e m b e r s   (92 ,   94)  r i g i d l y   m o u n t e d   on  s a i d  b a s e ,   and  t h i r d  

and  f o u r t h   c o n t a c t   p o i n t s   ( 9 2 a ,   94a)  m o u n t e d   on  s a i d   s e c o n d  

and  t h i r d   c o n t a c t  m e m b e r s   (92 ,   9 4 ) ,   r e s p e c t i v e l y ,   s a i d  

f i r s t   c o n t a c t   member  (96)  b e i n g   r o t a t e d   a b o u t   s a i d   a x l e   ( 9 8 )  

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

c o n t a c t   p o i n t s   (96a ,   96b)  c o n t a c t   w i t h   s a i d   t h i r d   a n d  

f o u r t h   c o n t a c t   p o i n t s   (92a ,   9 4 a ) ,   r e s p e c t i v e l y ,   and  s a i d  

b r e a k - p o s i t i o n   in   w h i c h   s a i d   f i r s t   and  s e c o n d   c o n t a c t  

p o i n t s   ( 9 6 a ,   96b)  a r e   s e p a r a t e d   f rom  s a i d   t h i r d   a n d  

f o u r t h   c o n t a c t   p o i n t s   ( 92a ,   9 4 a ) ,   r e s p e c t i v e l y .  

26.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in  C l a i m   30,  w h e r e i n  

s a i d   f i r s t   m a g n e t i c   body  (100  or   102)  has   a  "U"  s h a p e  

c o n f i g u r a t i o n   and  r i g i d l y   m o u n t e d   on  s a i d   f i r s t   c o n t a c t  

member   ( 9 6 ) .  



27.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   31,  w h e r e i n  

s a i d   s e c o n d   m a g n e t i c   body   ( 1 0 4 a   or   104b)   has   a  p l a t e   c o n f i g u -  

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

s e c o n d   m a g n e t i c   b o d i e s   (100 ,   104a )   a b u t   a g a i n s t   e a c h   o t h e r  

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

member   (96)  i s   r o t a t e d   to   s a i d   m a k e - p o s i t i o n .  

28.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   1,  f u r t h e r  

c o m p r i s i n g   a  c a s i n g   (60)  f o r   l o c a t i n g   s a i d   f i r s t   and  s e c o n d  

c o n t a c t   means   in   a  v a c u u m .  

29.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   1,  f u r t h e r  

c o m p r i s i n g   a  c a s i n g   (60)  f o r   l o c a t i n g   s a i d   f i r s t   and  s e c o n d  

c o n t a c t   m e a n s   in   an  a t m o s p h e r e   of   i n a c t i v e   g a s .  

30.   A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   34,  w h e r e i n  

s a i d   i n a c t i v e   gas   i s   S F 6 .  

31.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   1,  w h e r e i n  

s a i d   a c t u a t i n g   means   i s   an  e l e c t r o m a g n e t   (8,  1 8 ) .  

32.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   1,  w h e r e i n  

s a i d   a c t u a t i n g   means   i s   a  p u s h   b u t t o n   ( 3 4 ) .  

33.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   1,  w h e r e i n  

s a i d   a c t u a t i n g   means   i s   an  e l e c t r e t   ( 7 4 ) .  

34.  A  s w i t c h   a s s e m b l y   as  c l a i m e d   in   C l a i m   1,  w h e r e i n  

s a i d   a c t u a t i n g   means   i s   a  b i m o r p h   ( 9 0 ) .  
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