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  A  contact  for  an  electrical  switch,  more  especially  a 
vacuum  switch,  comprises  a  generally  circular  conducting 
member  having  slots  extending  from  its  periphery  towards 
its  centre,  and  a  ring  of  high  temperature  resistant  material 
covering  at  least  part  of  the  exposed  edges  of  the  slots. 



T h i s   i n v e n t i o n   r e l a t e s   to  c o n t a c t s   f o r  

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

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

vacuum  i n t e r r u p t e r s   and  o t h e r   f o r m s   of  vacuum  s w i t c h e s .  

Such   c o n t a c t s   t e n d   to   be  e i t h e r   d i s c - s h a p e d  

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

an  u p s t a n d i n g   a n n u l a r   w a l l   and  in  e a c h   c a s e   t h e y   h a v e  

o b l i q u e   or  s p i r a l   s l o t s   c u t   i n t o   them  e x t e n d i n g   f r o m  

t h e   p e r i p h e r y   t o w a r d s   t h e   c e n t r e   of  t h e   c o n t a c t .  

C o n s e q u e n t l y ,   as  t h e   c o n t a c t s   a r e   s e p a r a t e d ,   t h e   a r c  

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

to  r o t a t e   a r o u n d   t h e   p e r i p h e r y   of  t h e   c o n t a c t ,   so  t h a t  

t h e   a r c   d o e s   n o t   s e t t l e   on  one  p o r t i o n   of  t h e   c o n t a c t  

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

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

h e a t .  

Even  s o ,   some  m a t e r i a l   i s   a l w a y s   v a p o u r i s e d   a n d  

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

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

i m p a i r i n g   t h e i r   p e r f o r m a n c e .  

F u r t h e r m o r e ,   t h e   e d g e s   of  t h e   s l o t s   a t   t h e  

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

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

in  t he   s w i t c h   and  t h u s   i m p a i r   t h e   v o l t a g e  

c h a r a c t e r i s t i c s   of  t h e   s w i t c h .  



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

c o n t a c t s   i s   t h a t   t h e   w i d t h   of  t h e   o b l i q u e   s l o t s   i n  

t h e   a n n u l a r   w a l l   of   t h e   c o n t a c t   t e n d s   to  d e c r e a s e   a s  

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

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

s u g g e s t e d   in   U . S .   P a t e n t   N o .  4   390  762  w h e r e   t h e  

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

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

i s   i n s e r t e d   i n t o   t h i s   g r o o v e   to  s t r e n g t h e n   t h e   w a l l .  

H o w e v e r   t h i s   i s   c l e a r l y   a  s t e p   w h i c h   i n v o l v e s  

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

c o s t l y .  

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

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

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

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

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

p a r t   o f   t h e   e x p o s e d   e d g e s   of   t h e   s l o t s .  

The  member   may  be  e i t h e r   d i s c - s h a p e d ,   in   w h i c h  

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

s h a p e d ,   in   w h i c h   c a s e   t h e   r i n g   may  be  p o s i t i o n e d  

e i t h e r   a r o u n d   t h e   o u t s i d e   or   t h e   i n s i d e   of   t h e  

a n n u l a r   w a l l .  

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

s t r e n g t h   a n n u l a r   c o n t a c t   member   is   p r e f e r a b l y   p r o v i d e d  

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

m e m b e r .  

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

c o p p e r / c h r o m i u m   m a t e r i a l   s u c h   as  CLR. 

The  r i n g   of   h i g h   t e m p e r a t u r e   r e s i s t a n t  

m a t e r i a l   p r e f e r a b l y   has   a  h i g h   e l e c t r i c a l   r e s i s t a n c e  

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

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

m e m b e r   w h i c h   i s   c o n v e n i e n t l y   c o p p e r .   A c c o r d i n g l y ,  

t h e   r i n g   may  be  made  of  t h e   same  m a t e r i a l   as  t h e  

c o n t a c t   member   and  may  be  made  in  one  p i e c e   w i t h   t h e  

c o n t a c t   m e m b e r .  



In  some  c a s e s   a  r i n g   may  be  p r o v i d e d   on  b o t h  

t h e   i n s i d e   and  o u t s i d e   of  t he   a n n u l a r   w a l l   and  i f   a  

r i n g   i s   p r o v i d e d   on  t h e   i n s i d e ,   i t   may  have   a  b a s e   s o  

as  to  c o v e r   t h e   b o t t o m   w a l l   of  t he   c u p - s h a p e d   m e m b e r  

so  as  to  p r o t e c t   i t   f rom  b e i n g   damaged   by  t h e   a r c .  

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

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

w h i c h   : -  

F i g u r e s   1  to  6  show  c r o s s - s e c t i o n a l   v i e w s   of   s i x  

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

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

F i g u r e   7  s h o w s   a  c r o s s - s e c t i o n a l   v iew  of  a  d i s c -  

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

F i g u r e   8  s h o w s   a  s i m i l a r   v iew  of  an  a l t e r n a t i v e  

form  of  d i s c - s h a p e d   c o n t a c t .  

T u r n i n g   f i r s t   to   F i g u r e s   1  to  6,  t h e   c o r r e s p o n d i n g  

p a r t s   a l l  h a v e   t h e   same  r e f e r e n c e   n u m e r a l .   T h u s ,   t h e  

c u p - s h a p e d   c o n t a c t   has   a  s t e m   1  on  w h i c h   i s   p r o v i d e d   a  

c o n t a c t   b o d y ,   made  of   c o p p e r ,   f o r m e d   in  t h e   s h a p e   of   a  

cup  h a v i n g   a  b o t t o m   w a l l   2  and  an  u p s t a n d i n g   a n n u l a r  

w a l l   3.  The  c o n t a c t   body  has   s l o t s  4   e x t e n d i n g   f r o m  

t h e   top   of  t h e   a n n u l a r   w a l l   3  o b l i q u e l y   d o w n w a r d s  

t h r o u g h   t he   a n n u l a r   w a l l   3  and  a l s o   t h r o u g h   t h e   b o t t o m  

w a l l   2,  t h e   s l o t s  4   b e i n g   in  a  c h o r d a l   d i r e c t i o n   b u t  

no t   f o r m i n g   a  c o m p l e t e   c h o r d   a t   t he   top   s u r f a c e   of   t h e  

b o t t o m   w a l l   2.  F u r t h e r   i n f o r m a t i o n   r e g a r d i n g   t h e  

d i s p o s i t i o n   of  t h e   s l o t s   may  be  f o u n d   in  our   c o -  

p e n d i n g   P a t e n t   A p p l i c a t i o n   N o .  2   144  916A,  h o w e v e r   i t  

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

h a v i n g   t he   d e s i r e d   e f f e c t   of  r o t a t i n g   t he   a r c   may  b e  

u s e d .  

A  r i n g   5  of   m a t e r i a l   of  low  w e l d - s t r e n g t h   i s  

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

f o r m s   t he   a c t u a l   c o n t a c t i n g   p a r t   of  t he   c o n t a c t .  

The  r i n g   5  s h o u l d   be  made  of  a  low  w e l d - s t r e n g t h  

m a t e r i a l   so  t h a t   i f   i t   i s   h e a t e d   up  t o  i t s   m e l t i n g  

p o i n t   by  t h e   a r c ,   t h e   c o n t a c t s   w i l l   not   s t r o n g l y   w e l d  



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

c h r o m i u m   m a t e r i a l   s u c h   as  CLR. 

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   c o n t a c t s   o f  

t h e   s o r t   d e s c r i b e d   a b o v e   a r e   f u r t h e r   p r o v i d e d   w i t h   a  

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

e l e c t r i c a l   r e s i s t a n c e   and  a  h i g h e r   m e c h a n i c a l   s t r e n g t h  

t h a n   t h a t   of  t h e   c o n t a c t   body  m a t e r i a l .   Such  m a t e r i a l s  

c o u l d   be  s t e e l ,   v a r i o u s   c e r a m i c s   or  e v e n   p l a s t i c s  

p r o v i d e d   t h e y   a r e   r e s i s t a n t   to  t he   h i g h   t e m p e r a t u r e s  

e n c o u n t e r e d .   Such   m a t e r i a l s   mus t   a l s o ,   of  c o u r s e ,   b e  

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

T h u s ,   in  F i g u r e   1,  t h e r e   i s   p r o v i d e d   a  r i n g   6 ,  

made  of   any  of  t h e   m a t e r i a l s   m e n t i o n e d   a b o v e ,   on  t h e  

i n s i d e   of  t h e   a n n u l a r   w a l l   3.  Such  a  r i n g   p r e v e n t s  

m a t e r i a l   v a p o u r i s e d   f r o m   t h e   b o t t o m   w a l l   2  of   t h e  

c o n t a c t   body   f r o m   b e i n g   t h r o w n   i n t o   and  t h r o u g h   t h e  

s l o t s  4   in  t h e   a n n u l a r   w a l l   3,  and  a l s o   e l e c t r i c a l l y  

s h i e l d s   t h e   s h a r p   i n n e r   e d g e s   of   t h e   s l o t s  4   and  t h u s  

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

The  r i n g   has   t h e   f u r t h e r   a d v a n t a g e   t h a t   i t   p r o v i d e s  

t h e   a n n u l a r   w a l l   3  w i t h   a  m e c h a n i c a l   s u p p o r t .  

In  F i g u r e   4,  a  s i m i l a r   r i n g   7  i s   p r o v i d e d   o n  

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

m a t e r i a l   b e i n g   t h r o w n   t h r o u g h   t h e   s l o t s  4   a l t h o u g h   i t  

can   s t i l l   be  t h r o w n   i n t o   t he   s l o t s .   H o w e v e r ,   s i n c e  

t h i s   m a t e r i a l   i s   v e r y   f r a g m e n t a r y ,   i t   h a s   a  h i g h  

e l e c t r i c a l   r e s i s t a n c e   and  t h u s   d o e s   no t   i m p a i r   t h e  

e f f e c t   of   t h e   s l o t s  4   to  any  g r e a t   e x t e n t .   Such   a n  

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

o u t e r   e d g e s   of  t h e   s l o t s  4   and  t h u s   i m p r o v e s   t h e  

v o l t a g e   c h a r a c t e r i s t i c s   of  t h e   c o n t a c t .  

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

o u t e r   r i n g s   6  and  7,  t h u s   c o m b i n i n g   t h e   a d v a n t a g e s   o f  

b o t h   r i n g s .  

In  F i g u r e   2,  an  i n n e r   r i n g   8  i s   p r o v i d e d ,  

s i m i l a r   to   r i n g   6  of   F i g u r e s   1  and  3,  bu t   h a v i n g   a  

b a s e   9  c l o s i n g   o f f   t h e   r i n g   so  as  to  fo rm  a  c u p - s h a p e d  



s h i e l d   f o r   t h e   i n s i d e   of  t he   body  p o r t i o n   of  t h e  

c o n t a c t .   The  b a s e   9  t h u s   p r o t e c t s   t h e   b o t t o m   w a l l   2  

f rom  damage   s h o u l d   t h e   a r c   move  i n t o   t h e   c e n t r e  

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

The  b a s e   9  i s   shown  as  b e i n g   made  in  one  p i e c e  

w i t h   t h e   r i n g   8  b u t   i t   may  of  c o u r s e   be  s e p a r a t e   f r o m  

t h e   r i n g   i f   d e s i r e d .  

In  some  c a s e s ,   i t   may  be  d e s i r a b l e   to   fo rm  a  

r i n g   10  in  one  p i e c e   w i t h   a  b a s e   as  d e s c r i b e d   a b o v e  

and  i n t e g r a l   w i t h   an  a n n u l a r   c o n t a c t   r i n g   as  shown  i n  

F i g u r e   5.  I n d e e d ,   a  r i n g   11  may  be  m a d e ,   as  shown  i n  

F i g u r e   6  w h i c h   c o m b i n e s   w i t h   i n n e r   and  o u t e r   r i n g s  

s i m i l a r   to  r i n g s   6  and  7  of  F i g u r e s   1  and  3,  a  b a s e   9 

s i m i l a r   to  t h a t   shown  in  F i g u r e   2  and  a  c o n t a c t   r i n g   5 

s i m i l a r   to  t h o s e   shown  in  F i g u r e s   1  to   4,  a l l   in  o n e  

p i e c e .   Such  a  r i n g   11  may  w e l l   be  made  of   CLR  a n d  

w o u l d   t h u s   c o v e r   a l l   t h e   e x p o s e d   s u r f a c e s   of  t h e  

a n n u l a r   w a l l   3  and  t h e   b o t t o m   w a l l   2  of   t h e   c o n t a c t  

b o d y .  

The  c o n t a c t   shown  in  F i g u r e   7  i s   a  d i s c - t y p e  

c o n t a c t   c o m p r i s i n g   a  d i s c - s h a p e d   c o n t a c t   body  12 

m o u n t e d   on  a  s t e m   13,  t he   body  12  h a v i n g   s p i r a l  

s l o t s   14  e x t e n d i n g   i n w a r d s   f rom  t h e   o u t e r   edge   of  t h e  

b o d y .   The  i n v e n t i o n   p r o v i d e s   a  r i n g   15  f i t t e d   on  t h e  

o u t e r   edge   of  t h e   d i s c   and  e x t e n d i n g   b e l o w   t h e   l o w e r  

s u r f a c e   of  t h e   d i s c - s h a p e d   body  12  so  as   to   p r e v e n t  

m a t e r i a l   b e i n g   t h r o w n   t h r o u g h   t h e   s l o t s   14  o n t o   t h e  

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

The  c o n t a c t   shown  in  F i g u r e   8  i s   a  f u r t h e r   f o r m  

of  d i s c - t y p e   c o n t a c t ,   and  c o m p r i s e s   a  d i s c   16  w i t h   a  

c e n t r a l   p r o j e c t i o n   17  w h i c h   p r o v i d e s   a  b u t t   c o n t a c t ,  

and  c a r r i e d   by  a  member   18  h a v i n g   s w a s t i k a - s h a p e d  

a rms   19  m o u n t e d   on  a  s t em  20,  c o n n e c t i o n   b e t w e e n   t h e  

member   18  and  t h e   d i s c   16  b e i n g   by  t h e   s u p p o r t i n g  

p e d e s t a l s   21  a t   t h e   e n d s   of  t he   a r m s .   The  i n t e r -  

c o n n e c t i o n   r e s u l t s   in  t he   d e v e l o p m e n t   of  an  a x i a l  

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



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

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

b u t t   c o n t a c t s .   The  d i s c   16  i s   p r o v i d e d   w i t h   a  r i n g   2 2  

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

as  to   s u r r o u n d   t h e   member   18,  as  s h o w n ,   and  o p e r a t e s  

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

f o r m e d   b e t w e e n   t h e   a rms   1 9 .  



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

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

e x t e n d i n g   from  i t s   p e r i p h e r y   t o w a r d s   i t s   c e n t r e ,  

and  a  r i n g   of  h i g h   t e m p e r a t u r e   r e s i s t a n t   m a t e r i a l  

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

2.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to  C l a i m   1  w h e r e i n   t he   c o n d u c t i n g   member   i s   d i s c - s h a p e d  

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

3.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to  C l a i m   1  w h e r e i n   t he   c o n d u c t i n g   member   i s   c u p - s h a p e d ,  

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

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

a n d / o r   t h e   i n s i d e   of  t h e   a n n u l a r   w a l l .  

4.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to  C l a i m   3  w h e r e i n   a  low  w e l d - s t r e n g t h   a n n u l a r   c o n t a c t  

m e m b e r   i s   p r o v i d e d   on  t op   of   t h e   a n n u l a r   w a l l   of  t h e  

c o n d u c t i n g   m e m b e r .  

5.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to  C l a i m  4   w h e r e i n   t he   s a i d   c o n t a c t   member   i s   a  c o p p e r /  

c h r o m i u m   m a t e r i a l .  

6.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

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

r e s i s t a n t   m a t e r i a l   has   a  h i g h   e l e c t r i c a l   r e s i s t a n c e  

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

7.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

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

r e s i s t a n t   m a t e r i a l   has   a  h i g h   m e c h a n i c a l   s t r e n g t h   r e l a t i v e  

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

8.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to  C l a i m   7  w h e r e i n   t he   c o n d u c t i n g   member   i s   c o p p e r .  

9.  A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to  C l a i m s   4  or  5  w h e r e i n   t h e   s a i d   r i n g   i s   made  o f  

t h e   same  m a t e r i a l   as  t h e   c o n t a c t   m e m b e r .  



1 0 .   A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to   C l a i m   9  w h e r e i n   t h e   s a i d   r i n g   i s   made  in  one  p i e c e  

w i t h   t h e   c o n t a c t   m e m b e r .  

11 .   A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   a c c o r d i n g  

to   C l a i m   3  w h e r e i n   t h e   r i n g   i s   p r o v i d e d   on  t h e   i n s i d e   o f  

t h e   a n n u l a r   w a l l   and  t h e   s a i d   r i n g   h a s   a  b a s e   so  as  t o  

c o v e r   t h e   b o t t o m   w a l l   of   t h e   c u p - s h a p e d   member  so  as  t o  

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

1 2 .   A  c o n t a c t   f o r   e l e c t r i c a l   s w i t c h   d e v i c e s   s u b s t a n -  

t i a l l y   as  h e r e i n   d e s c r i b e d   w i t h   r e f e r e n c e   to  any  o n e  

o f   F i g u r e s   1  to  8  of   t h e   a c c o m p a n y i n g   d r a w i n g .  

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

c o n t a c t   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m .  
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