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©  High  current  switch  contacts. 
{sjj  A  contact  for  an  electrical  switch,  more  especially  a 
vacuum  switch,  having  a  cup-shaped  body  member  with 
inclined  slots  in  at  least  the  side  walls,  and  a  disc  having  a 
central  boss  which  provides  the  contact  making  surface 
mounted  on  the  rim  of  the  body  member.  Such  a  contact 
causes  the  current  to  move  in  a  manner  which  generates 
both  axial  and  transverse  magnetic  fields  tending  both  to 
diffuse  the  arc  and  to  rotate  it  around  the  contact. 
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@ A  contact  for  an  electrical  switch,  more  especially  a 
vacuum  switch,  having  a  cup-shaped  body  member  with 
inclined  slots  in  at  least  the  side  walls,  and  a  disc  having  a 
central  boss  which  provides  the  contact  making  surface 
mounted  on  the  rim  of  the  body  member.  Such  a  contact 
causes  the  current  to  move  in  a  manner  which  generates 
both  axial  and  transverse  magnetic  fields  tending  both  to 
diffuse  the  arc  and  to  rotate  it  around  the  contact. 



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   u s e   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   v a c u u m  

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

More  p a r t i c u l a r l y ,   t h e   i n v e n t i o n   r e l a t e s   to   s u c h  

c o n t a c t s   w h i c h   a r e   c u p - s h a p e d   and  a r e   of  t h e   k i n d  

h a v i n g   i n c l i n e d   s l o t s   in  t h e   s i d e   w a l l   of   t h e   c o n t a c t  

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

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

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

t he   s w i t c h   to   r o t a t e   a r o u n d   t h e   r im  of  t h e   c o n t a c t .  

In  r e c e n t   y e a r s   i t   h a s   been   f o u n d   t h a t   h i g h e r  

c u r r e n t s   can  be  b r o k e n   by  h a v i n g   an  a x i a l   m a g n e t i c  

f i e l d   p r e s e n t .   T h i s   t e n d s   to  d i f f u s e   t h e   a r c   and  t h u s  

r e d u c e   t h e   p o w e r   c o n c e n t r a t i o n   a t   any  p a r t i c u l a r   p o i n t  

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

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

c o n t a c t .  

One  m e t h o d   of   p r o d u c i n g   an  a x i a l   m a g n e t i c   f i e l d  

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

bu t   i t   mus t   be  k e p t   f u l l y   i n s u l a t e d   f r o m   t h e   a r c i n g  

c h a m b e r   and  so  i s   f a i r l y   c u m b e r s o m e .  



I t   i s ,   t h e r e f o r e ,   an  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  

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

so   as   to   g e n e r a t e   b o t h   a x i a l   and  t r a n s v e r s e   m a g n e t i c  

f i e l d s   and  w i l l   t h u s   t e n d   to  b o t h   p a r t i a l l y   d i f f u s e   t h e  

a r c   and  r o t a t e   i t   a r o u n d   t h e   c o n t a c t .  

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  c u p - s h a p e d   c o n d u c t -  

i n g   b o d y   member   h a v i n g   i n c l i n e d   s l o t s   in   a t   l e a s t   t h e   s i d e  

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

on  t o p   o f   t h e   r i m   of   t h e   body  m e m b e r .  

The  d i s c   p r e f e r a b l y   has   a  r a i s e d   c e n t r a l   p o r t i o n  

a n d   may  a l s o   be  s l o t t e d .  

In  a  p r e f e r r e d   e m b o d i m e n t   o f   t h e   i n v e n t i o n   t h e   c u p -  

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

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

p a r t   of   t h e   s i d e   w a l l s   a d j a c e n t   t h e   b a s e   in   a  g e n e r a l l y  

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

u i n g   p a r t l y   a c r o s s   t h e   b a s e   in   a  c h o r d a l   d i r e c t i o n .   P r e f e r a -  

b l y   t h e s e   a r e   b e t w e e n   t h r e e   and  e i g h t   s l o t s   in   t h e   body  m e m b e r .  

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  w a y  

o f   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   of   w h i c h : -  

F i g u r e   1  s h o w s   in   p l a n   v i e w   and  f r o n t   e l e v a t i o n   o n e  

e m b o d i m e n t   of   a  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   2  s h o w s   s i m i l a r   v i e w s   of   a  s e c o n d   e m b o d i m e n t   of  a  

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 s   3  a n d  4   show  a l t e r n a t i v e   e m b o d i m e n t s   of  t h e  

m e d i u m .  

The  c o n t a c t   1  shown   in  F i g u r e   1  c o m p r i s e s   a  c u p -  

s h a p e d   c o n d u c t i n g   b o d y   member   2,  a  s t e m   3  f o r   m o u n t i n g  

t h e   body   m e m b e r   2,  and   a  c o n t a c t   d i s c   4.  The  body   member   2  

i s   made  of   c o p p e r   and  h a s   f o u r   s l o t s   5  a r r a n g e d   to   c u t  

d i a g o n a l l y   t h r o u g h   b o t h   t h e   w a l l s   6  of   t h e   m e m b e r   2  and  i t s  

b a s e   7 .   Each   s l o t   5  i s   a  s t r a i g h t   c u t   t h r o u g h   t h e   m e m b e r  

and   l e a v e s   a  s l o t   in   t h e   b a s e   7  w h i c h   i s   in   t h e   c h o r d a l  

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

The  d i s c   4,  w h i c h   i s   made  o f   a  low  w e l d - s t r e n g t h  

m a t e r i a l   s u c h   as   CLR,  i s   p r o v i d e d   w i t h   s l o t s   8  w h i c h   a r e  

c o n t i n u a t i o n s   o f   t h e   s l o t s   5  in  t h e   b o d y   m e m b e r   2.  The  s l o t s  

5  and  8  s e r v e   t o   r o t a t e   t h e   a r c   f o r m e d   on  s e p a r a t i o n  



of  t h e   c o n t a c t s   in   a  v a c u u m   s w i t c h   in   a  known  m a n n e r ,   a n d  

t h i s   w i l l   t h e r e f o r e   n o t   be  d e s c r i b e d   f u r t h e r .   M o r e  

i n f o r m a t i o n   may  be  f o u n d   in  ou r   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 , 1 4 4 , 9 1 6 A .  

The  d i s c   4  a l s o   has   a  r a i s e d   p o r t i o n   9  w h i c h   p r o v i d e s  

t h e   a r e a   on  w h i c h   t h e   a r c   f i r s t   c o n t a c t s   t he   d i s c .   When  

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

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

t h r e e   s i d e s   of  a  " c o i l " ,   t h a t   i s   t h r o u g h   t h e   b a s e   7,  t h e  

w a l l s   6  and  the   d i s c   4 .  

S i n c e   t h i s   o c c u r s   a r o u n d   t h e   w h o l e   c o n t a c t ,   t he   c u r r e n t  

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

k n o w n ,   p r o v i d e s   an  a x i a l   m a g n e t i c   f i e l d   p a s s i n g   t h r o u g h   t h e  

c e n t r e   of   t h e   c o n t a c t .   As  d e s c r i b e d   a b o v e ,   s u c h   a  f i e l d  

t e n d s   to   d i f f u s e   t h e   a r c   and  so  r e d u c e   t he   power   c o n c e n -  

t r a t i o n   on  t he   c o n t a c t ,   t h e   a r c   t h e n   b e i n g   r o t a t e d   due  t o  

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

i n g   t h e   s p i r a l   p a t h s   f o r m e d   by  t h e   s l o t s   in   t he   c o n t a c t .  

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

F i g u r e   1  in   t h a t   i t   a l s o   has   a  c o n d u c t i n g   body  member   1 0 ,  

a  s t e m   11  and  a  c o n t a c t   d i s c   12.  H o w e v e r ,   in  t h i s   c a s e ,  

t h e   b o d y   member   10  i s   p r o v i d e d   w i t h   a  l a r g e r   number   o f  

s l o t s   13  t h a n   in  t h e   a b o v e   d e s c r i b e d   c o n t a c t ,   e a c h   of   t h e s e  

s l o t s   13  b e i n g   o b l i q u e   and  o n l y   e x t e n d i n g   a l o n g   t he   s i d e  

w a l l   of   t h e   body  m e m b e r .   In  t h i s   c a s e ,   t h e   d i s c   12  i s   o f  

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

s l o t s   14  w h i c h   a r e   c o n t i n u a t i o n s   of   t h e   s l o t s   1 3 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o n t a c t   d i s c   need   n o t  

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

f o r m e d   a t   t h e   c e n t r e   of   t h e   c o n t a c t .   F u r t h e r m o r e ,   i t  

n e e d   n o t   be  s l o t t e d   and  even   i f   i t   i s   s l o t t e d ,   t he   s l o t s  

n e e d   n o t   be  c o n t i n u o u s   w i t h   t h e   s l o t s   in   t he   body   m e m b e r .  

The  c o n t a c t s   shown  in   F i g u r e   3  a r e   s i m i l a r   to  t h o s e  

of   F i g u r e   1  and  h a v e   t h e i r   s l o t s   r u n n i n g   in   t he   s a m e  

d i r e c t i o n .  

The  c o n t a c t s   shown  in  F i g u r e  4   a r e   s i m i l a r   to  t h o s e   o f  

F i g u r e   1  and  h a v e   t h e i r   s l o t s   r u n n i n g   in  t h e   same  d i r e c t i o n .  



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

c o m p r i s e s   a  c u p - s h a p e d   c o n d u c t i n g   body   m e m b e r   (2)  h a v i n g  

i n c l i n e d   s l o t s   (5)   in   a t   l e a s t   t h e   s i d e   w a l l s   (6)  t h e r e o f  

a n d   a  d i s c   (4 )   of  c o n d u c t i n g   m a t e r i a l   p r o v i d e d   on  t op   o f  

t h e   r i m   o f   t h e   body   m e m b e r .  

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

a c c o r d i n g   to   C l a i m   1  c h a r a c t e r i s e d   in   t h a t   t h e   d i s c   h a s  

a  r a i s e d   c e n t r a l   p o r t i o n   ( 9 ) .  

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

a c c o r d i n g   to   C l a i m   1  or  2  c h a r a c t e r i s e d   in   t h a t   the   d i s c  

i s   s l o t t e d .  

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

a c c o r d i n g   to   C l a i m   1  c h a r a c t e r i s e d   in   t h a t   e a c h   s l o t   ( 5 )  

p a s s e s   t h r o u g h   a t   l e a s t   t h e   p a r t   of  t h e   s i d e   w a l l s   ( 6 )  

a d j a c e n t   t h e   b a s e   (7)   in  a  g e n e r a l l y   h e l i c a l   d i r e c t i o n  

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

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

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

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   c h a r a c t e r i s e d   in  t h a t  

t h e r e   a r e   b e t w e e n   t h r e e   and  e i g h t   s l o t s   (5)   in   t he   b o d y  

m e m b e r   ( 2 ) .  

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

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   t o  

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

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

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   t o  

F i g u r e   2  o f   t h e   a c c o m p a n y i n g   d r a w i n g .  
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