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CURRENT  LIMITING  CIRCUIT  BREAKER 
WITH  ARC  COMMUTAT  I  NG  STRUCTURE 

T h i s   i n v e n t i o n   r e l a t e s   to  a  c i r c u i t   b r e a k e r   a n d  
in   p a r t i c u l a r ,   i t   p e r t a i n s   to   a  means   f o r   c o m m u t a t i n *   a n y  
a r c   o c c u r r i n g   b e t w e e n   s e p a r a t i n g   c o n t a c t s   f r o m   t h e   s t a t i o n -  
a r y   c o n t a c t   to   an  a r c   c h u t e .  

5  C i r c u i t   b r e a k e r s   a r e   u s e d   e x t e n s i v e l y   in   i n d u s -  
t r i a l ,   r e s i d e n t i a l ,   and  c o m m e r c i a l   i n s t a l l a t i o n s   to  p r o v i d e  
p r o t e c t i o n   a g a i n s t   d a m a g e   due   to   o v e r c u r r e n t   c o n d i t i o n s  
As  u s a g e   of   e l e c t r i c a l   e n e r g y   h a s   i n c r e a s e d ,   t h e   c a p a c i t y  
of  s o u r c e s   s u p p l y i n g   t h i s   e n e r g y   h a s   i n c r e a s e d   c o r r e s p o n d -  >  i n g l y .   For   t h i s   r e a s o n   l a r g e   c u r r e n t s   c an   f l o w   t h r o u g h  
d i s t r i b u t i o n   c i r c u i t s   w h e r e   a  s h o r t   c i r c u i t   c o n d i t i o n  
o c c u r s .   U n d e r   t h e s e   c o n d i t i o n s   c o n v e n t i o n a l   c i r c u i t  
i n t e r r u p t e r s   a r e   i n c a p a b l e   o f   p r e v e n t i n g   s e v e r e   damage   t o  
a p p a r a t u s   c 6 n n e c t e d   d o w n s t r e a m   f rom  t h e   i n t e r r u p t e r ,   a s  

'  we l1   as  to   t h e   i n t e r r u p t e r   i t s e l f .  
An  e x t r e m e   o v e r c u r r e n t   c o n d i t i o n   t h r o u g h   a  

c i r c u i t   b r e a k e r   g e n e r a t e s   e l e c t r o m a g n e t i c   f o r c e   upon   t h e  
c o n t a c t   a rms   s u f f i c i e n t   to   r a p i d l y   p i v o t   them  in  o p p o s i t e  
d i r e c t i o n s   to   s e p a r a t e   t h e   c o n t a c t s .   T h u s ,   an  a rc   i s  

>  s t r e t c h e d   to   p r o v i d e   a  h i g h   a r c   v o l t a g e   and  a r c   r e s i s t a n c e  
and  c u r r e n t   l i m i t i n g   a c t i o n .   An  a c c o m p a n y i n g   t r i p   m e a n s  
t h e n   r a p i d l y   r e l e a s e s   an  o p e r a t i n g   m e c h a n i s m   f rom  t h e  
c l o s e d   to   t h e   open   p o s i t i o n   b e f o r e   t h e   c o n t a c t   arms  c a n  
r e t u r n   to   t h e   c l o s e d   p o s i t i o n ,   t h e r e b y   p r e v e n t i n g   r e i g n i -  
t i o n   of   t h e   a r c .  
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A c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n ,   a  c i r c u i t  

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

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

in  t he   h o u s i n g   f o r   o p e n i n g   and  c l o s i n g   a  c i r c u i t   b e t w e e n  

5  t h e   t e r m i n a l s ,   an  o p e r a t i n g   m e c h a n i s m   h a v i n g   a  p i v o t i n g  

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

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

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

a rms  e a c h   s u p p o r t i n g   one  of  t h e   c o n t a c t s ,   t h e   f i r s t   c o n t a c t  

10  arm  b e i n g   p i v o t a l l y   a t t a c h e d   to  t h e   c a r r i a g e ,   means   f o r  

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

f i r s t   c o n t a c t   arm  to  r o t a t i o n ,   a  c o n d u c t o r   e x t e n d i n g  

b e t w e e n   t he   l i n e   t e r m i n a l   and  t he   s e c o n d   c o n t a c t   arm,  a r c  

e x t i n g u i s h i n g   means   a r o u n d   t h e   p a t h   of  t r a v e l   of  t he   f i r s t  

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

p l a t e s ,   e l e c t r i c a l   c o n n e c t o r   means   b e t w e e n   t he   c o n d u c t o r  

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

f rom  t h e   s e c o n d   c o n t a c t   arm  to  s a i d   one  a r c - a b s o r b i n g  

p l a t e   . 
20  C o n v e n i e n t l y ,   t h e r e   i s   p r o v i d e d   a  c u r r e n t   l i m i t -  

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

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

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

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

25  p i v o t i n g   c a r r i a g e   and  means   a d a p t e d   f o r   m a n u a l   o p e r a t i o n   t o  

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

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

c o n t a c t   arms  e a c h   s u p p o r t i n g   one  of  t h e   c o n t a c t s ,   t h e   f i r s t  

c o n t a c t   arm  b e i n g   p i v o t a l l y   a t t a c h e d   to  t he   c a r r i a g e ,   a n d  

30  means   f o r   r e s t r i c t i n g   r e l a t i v e   m o t i o n   b e t w e e n   t he   c a r r i a g e  

and  t h e   f i r s t   c o n t a c t   arm  to  r o t a t i o n ;   b i a s   means  on  t h e  

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

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

c o n t a c t   arm  and  t h e   c a r r i a g e   to  r o t a t e   as  a  u n i t   to  o p e n  

35  and  c l o s e   t h e   s e p a r a b l e   c o n t a c t s ;   a  c o n d u c t o r   e x t e n d i n g  

b e t w e e n   t h e   l i n e   t e r m i n a l   and  t he   s e c o n d   c o n t a c t   arm;  a r c  

e x t i n g u i s h i n g   means   a r o u n d   t h e   p a t h   of  t r a v e l   of  t he   f i r s t  
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c o n t a c t   arm  and  means   i n c l u d i n g   s p a c e   a r c - a b s o r b i n g   p l a t e s ;  
and  e l e c t r i c a l   c o n n e c t o r   means   b e t w e e n   t h e   c o n d u c t o r   a n d  
one  of  t h e   a r c - a b s o r b i n g   p l a t e s   f o r   c o m m u t a t i n g   an  a r c   f r o m  
t h e   s e c o n d   c o n t a c t   arm  to  one  a r c - a b s o r b i n g   p l a t e .  

5  The  d e v i c e   of  t h i s   i n v e n t i o n   p r o v i d e s   an  a d v a n -  
t a g e   of  e n a b l i n g   h i g h e r   a r c   v o l t a g e ,   b e t t e r   a rc   i n t e r r u p -  
t i o n ,   and  l e s s   c o n t a c t   e r o s i o n   b e c a u s e   an  a r c   moves   m o r e  
q u i c k l y   f rom  t h e   a r c   to   t h e   a r c   c h u t e .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   by  way  o f  
LO  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s   i n  

w h i c h :  

F i g u r e   1  i s   a  v e r t i c a l   s e c t i o n a l   v i ew   t h r o u g h   a  
m u l t i - p o l e   c u r r e n t   l i m i t i n g   c i r c u i t   b r e a k e r   s h o w i n g   t h e  
c o n t a c t s   in   t h e   c l o s e d   p o s i t i o n ;   a n d  

■5  F i g u r e   2  and  3  a r e   f r a g m e n t a r y   s e c t i o n a l   v i e w s  
s h o w i n g   a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n .  

A  t h r e e - p o l e   c i r c u i t   b r e a k e r   3  in   F i g u r e   1 ,  
i l l u s t r a t e s   an  i n s u l a t i n g   h o u s i n g   5  i n c l u d i n g   a  b a s e   7  a n d  
a  c o v e r   9  w h i c h   i s   s e c u r e d   to   t h e   b a s e   in   a  c o n v e n t i o n a l  

0  m a n n e r   s u c h   as  by  s c r e w s   ( n o t   s h o w n ) .   A l t h o u g h   t h e   p r i n c i -  
p a l   of  t h i s   i n v e n t i o n   i s   a p p l i c a b l e   to   a  s i n g l e   p o l e  
c i r c u i t   b r e a k e r ,   i t   i s   u s u a l l y   a p p l i c a b l e   to  a  m u l t i - p o l e  
u n i t   f o r   w h i c h   r e a s o n   t h e   h o u s i n g   3  c o m p r i s e s   i n s u l a t i n g  
b a r r i e r s   s e p a r a t i n g   t he   h o u s i n g   i n t o   t h r e e   a d j a c e n t  

5  s i d e - b y - s i d e   p o l e   u n i t   c o m p a r t m e n t s   in   a  m a n n e r   w e l l   k n o w n  
in  t h e   a r t .  

W i t h i n   t h e   h o u s i n g   a  c i r c u i t   b r e a k e r   m e c h a n i s m   11  
i s   m o u n t e d   w i t h i n   t h e   c e n t e r   p o l e   u n i t   of   t h e   h o u s i n g   a n d  
c o m p r i s e s   a  s i n g l e   o p e r a t i n g   m e c h a n i s m   and  a  s i n g l e   l a t c h  

0  m e c h a n i s m   15.  The  c i r c u i t   b r e a k e r   m e c h a n i s m   11  a l s o  
c o m p r i s e s ,   in   e a c h   of   t h e   t h r e e   p o l e   u n i t s ,   a  s e p a r a t e  
t h e r m a l   d e v i c e   17  and  a  h i g h   s p e e d   e l e c t r o m a g n e t i c   t r i p  
d e v i c e   18.  A  t y p i c a l   h i g h   s p e e d   e l e c t r o m a g n e t i c   t r i p  
d e v i c e   i s   more   c o m p l e t e l y   d e s c r i b e d   in   t h e   s p e c i f i c a t i o n   o f  

5  U.S .   P a t e n t   No.  4 , 2 2 0 , 9 3 5 .  
Each   p o l e   of  t h e   c i r c u i t   b r e a k e r   i s   p r o v i d e d   w i t h  

a  p a i r   of  s e p a r a b l e   c o n t a c t s   19  and  21,  a t t a c h e d   to   u p p e r  
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and  l o w e r   c o n t a c t   a rms   20  and  22,  r e s p e c t i v e l y .   An  a r c  

e x t i n g u i s h i n g   u n i t   or   a r c   c h u t e   23  i s   a l s o   p r o v i d e d   in  e a c h  

p o l e   u n i t .   The  u p p e r   c o n t a c t   19  i s   e l e c t r i c a l l y   c o n n e c t e d ,  

t h r o u g h   t h e   u p p e r   c o n t a c t   arm  20  ( c o n s t r u c t e d   of  c o n d u c t i n g  

5  m a t e r i a l ) ,   to  a  s h u n t   24  w h i c h   i s   c o n n e c t e d   t h r o u g h   a  

c o n d u c t i n g   s t r i p   25  and  t h e   t h e r m a l   and  m a g n e t i c   t r i p  

d e v i c e s   17,  18  to   a  t e r m i n a l   2 6 .  

The  l o w e r   c o n t a c t   21  i s   c o n n e c t e d   t h r o u g h   t h e  

l o w e r   c o n t a c t   arm  22  and  a  c o n d u c t i n g   s t r i p   27  to   a  t e r m i -  

LO  n a l   29.  Wi th   t h e   c i r c u i t   b r e a k e r   3  in   t h e   c l o s e d   p o s i t i o n ,  

an  e l e c t r i c a l   c i r c u i t   t h u s   e x i s t s   f rom  t h e   t e r m i n a l   2 9  

t h r o u g h   t h e   s e v e r a l   i t e m s   27,  22,  21,  19,  20,  24,  25,  t o  

t h e   t e r m i n a l   2 6 .  

The  c o n t a c t   arm  20  i s   p i v o t a l l y   c o n n e c t e d   a t  

15  p i v o t   33  to   a  r o t a t a b l e   c a r r i a g e   34  w h i c h   i s   f i x e d l y  

s e c u r e d   to   an  i n s u l a t i n g   r o t a t a b l e   t i e   b a r   35.  The  c a r -  

r i a g e   34  i n c l u d e s   a  s l o t   or   p o c k e t   37  in   w h i c h   an  e n d  

p o r t i o n   39  of  t h e   arm  20  i s   r o t a t a b l y   m o u n t e d   on  t h e   p i v o t  

33.  The  arm  20  and  t h e   c a r r i a g e   34  r o t a t e   as  a  u n i t   w i t h  

20  t h e   t i e   b a r   35  d u r i n g   n o r m a l   c u r r e n t   c o n d i t i o n s   t h r o u g h   t h e  

c i r c u i t   b r e a k e r .  

The  s i n g l e   o p e r a t i n g   m e c h a n i s m   11  i s   p o s i t i o n e d  

in   t h e   c e n t e r   p o l e   u n i t   of   t h e   t h r e e - p o l e   c i r c u i t   b r e a k e r  

and  i s   s u p p o r t e d   on  a  p a i r   of  r i g i d   s u p p o r t   p l a t e s   41  ( o n e  

25  of  w h i c h   . i s   shown)   t h a t   a r e   f i x e d l y   s e c u r e d   in   t h e   b a s e   7 

in   t h e   c e n t e r   p o l e   u n i t   of  t he   b r e a k e r .   An  i n v e r t e d  

U - s h a p e d   o p e r a t i n g   l e v e r   43  i s   p i v o t a l l y   s u p p o r t e d   on  t h e  

s p a c e d   p l a t e s   41  w i t h   t h e   e n d s   of  t h e   l e g s   of  t he   l e v e r  

p o s i t i o n e d   in   U - s h a p e d   n o t c h e s   45  of  t he   p l a t e s .   T h e  

30  o p e r a t i n g   l e v e r   43  i n c l u d e s   a  h a n d l e   47  of  m o l d e d   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 .  

The  c o n t a c t   arm  20  f o r   t h e   c e n t e r   p o l e   u n i t   i s  

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

u p p e r   t o g g l e   l i n k   47  and  l o w e r   t o g g l e   l i n k   47  to  a  r e l e a s -  

35  a b l e   c r a d l e   member   51.  The  t o g g l e   l i n k s   a r e   p i v o t a l l y  

i n t e r c o n n e c t e d   by  means   of   a  k n e e   p i v o t   p i n   53.  The  l o w e r  

t o g g l e   l i n k   49  i s   p i v o t a l l y   c o n n e c t e d   to  t h e   c a r r i a g e   34  o f  
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t h e   c e n t e r   p o l e   u n i t   by  t h e   p i n   33  and  t h e   u p p e r   t o g g l e  
l i n k   i s   p i v o t a l l y   c o n n e c t e d   to   t h e   r e l e a s a b l e   c r a d l e   m e m b e r  
51  by  a  p i v o t   p i n   55.  O v e r c e n t e r   o p e r a t i n g   s p r i n g s   57  a r e  
c o n n e c t e d   u n d e r   t e n s i o n   b e t w e e n   t h e   p i v o t   knee   p i n   53  a n d  

5  t h e   b i g h t   p o r t i o n   of  t h e   o p e r a t i n g   l e v e r   4 3 .  
The  c o n t a c t s   19,  21  a r e   m a n u a l l y   o p e n e d   b y  

m o v e m e n t   of  t he   h a n d l e   47  f r o m   t h e   ON  p o s i t i o n   ( F i g u r e   1 )  
to   an  OFF  p o s i t i o n   to   t h e   r i g h t   of   t h a t   shown  in   F i g u r e   1 
M o v e m e n t   of  t h e   h a n d l e   47  to   t h e   r i g h t   ( t o   t h e   OFF  p o s i -  LO  t i o n )   c a r r i e s   t h e   l i n e   of  a c t i o n   of  t h e   o v e r c e n t e r   o p e r a t -  
i n g   s p r i n g s   57  to   t h e   r i g h t ,   c a u s i n g   c o l l a p s e   of   t h e   t o g g l e  
l i n k s   47,  49  and  to  r o t a t e   t h e   c r o s s   b a r   35  in   a  c l o c k w i s e  
d i r e c t i o n   to  s i m u l t a n e o u s l y   move  t h e   c o n t a c t   arm  20  of  t h e  
t h r e e   p o l e   u n i t s   to  t h e   o p e n   p o s i t i o n   and  t h e r e b y   o p e n i n g  ■5  t h e   c o n t a c t s   of  t h e   t h r e e   p o l e   u n i t s .   The  c o n t a c t   arm  2 0  
i s   t h e n   in   t h e   b r o k e n   l i n e   p o s i t i o n   ( F i g u r e   1 ) .  

The  c o n t a c t s   a r e   m a n u a l l y   c l o s e d   by  r e v e r s e  
m o v e m e n t   of  t h e   h a n d l e   to   t h e   l e f t   w h i c h   m o v e m e n t   moves   t h e  
l i n e   of  a c t i o n   of   t h e   o v e r c e n t e r   s p r i n g s   57  to   t h e   l e f t   t o  

0  move  t h e   t o g g l e   l i n k s   47,  49  to   t h e   p o s i t i o n   shown  i n  
F i g u r e   1.  T h i s   m o v e m e n t   r o t a t e s   t h e   c r o s s   b a r   35  in  a  
c o u n t e r c l o c k w i s e   d i r e c t i o n   to   move  t h e   c o n t a c t   a rms  20  o f  
t h e   t h r e e   p o l e   u n i t s   to   t h e   c l o s e d   p o s i t i o n .  

The  r e l e a s a b l e   c r a d l e   member   51  i s   l a t c h e d   in   t h e  
5  p o s i t i o n   shown  in   F i g u r e   1  by  means   of   t h e   l a t c h   m e c h a n i s m  

15  w h i c h   i s   a  l e v e r   a c t u a t e d   by  t h e   t r i p   d e v i c e   17  t h a t   i s  
an  e l e c t r o n i c   or  t h e r m a l - m a g n e t i c   t r i p   m e c h a n i s m   ( n o t   s h o w n  
in   d e t a i l ) .   The  t r i p   m e c h a n i s m   17  i s   c a p a b l e   of   d e t e c t i n g  
b o t h   low  l e v e l   s h o r t   c i r c u i t   or   o v e r l o a d   c u r r e n t   c o n d i t i o n s  

3  and  h i g h   l e v e l   s h o r t   c i r c u i t   or   f a u l t   c u r r e n t   c o n d i t i o n s .  
Upon  t h e   d e t e c t i o n   of   any   s u c h   c o n d i t i o n   t h e   t r i p   d e v i c e   17  
r o t a t e s   t h e   l a t c h   m e c h a n i s m   or   l e v e r   15  c l o c k w i s e   t o  
i n i t i a t e   t h e   t r i p   o p e r a t i o n   of   t h e   o p e r a t i n g   m e c h a n i s m   1 3 .  

In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   a  b o t t o m   a r c  ■>  P l a t e   24  of  t h e   a r c   c h u t e   23  i s   p h y s i c a l l y   and  e l e c t r i c a l l y  
c o n n e c t e d   to   t h e   l i n e   c o n d u c t o r   27  by  a  c o n n e c t o r   59  s u c h  
as  a  s c r e w   or  b o l t .   When  t h e   c i r c u i t   i s   c l o s e d ,   t h e   f a u l t  
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c u r r e n t   f l o w s   t h r o u g h   t h e   r e v e r s e   l o o p   f o r m e d   by  t h e   l o w e r  

and  u p p e r   c o n t a c t   a rms   22,  20  in   a  d i r e c t i o n   shown  by  a n  

a r r o w   61  w h i c h   f o l l o w s   t h e   c i r c u i t   p a t h   s e t   f o r t h   a b o v e  

f rom  t h e   l i n e   t e r m i n a l   29  to   t h e   l o a d   t e r m i n a l   2 6 .  

5  When  t h e   c i r c u i t   b r e a k e r   i s   t r i p p e d ,   s u c h   as  b y  

t h e   t r i p   m e c h a n i s m   15,  or  by  t h e   u p p e r   c o n t a c t   arm  20  b e i n g  

" b l o w n   o p e n "   to   t h e   p o s i t i o n   20a  ( F i g u r e   1 ) ,   any  a r c  

c o m m u t a t e s   f rom  b e t w e e n   t h e   c o n t a c t s   19,  21  to   t h e   l o w e r  

a r c   p l a t e   24,   f r o m   w h e r e   i t   e x t e n d s ,   as  shown  by  a r r o w   6 3 ,  

10  to  t h e   u p p e r   c o n t a c t   arm  2 0 a .   B e c a u s e   t h e   a r c   p l a t e   24  i s  

c o n n e c t e d   -to  t h e   l i n e   c o n d u c t o r   27,  t h e   a r c   63  t a k e s   t h e   ; 

p a t h   of  l e a s t   r e s i s t a n c e ,   or   c o m m u t a t e s   to  t h e   a r c   p l a t e  

24.  The  r e s u l t i n g   a r c   c u r r e n t   p a t h   63  e x t e n d s   t h r o u g h   t h e  

c o n n e c t o r   59  to   t h e   l i n e   c o n d u c t o r   27,  t h e r e b y   b y p a s ' s i n g  

15  t h e   r e v e r s e   l o o p   61.  U l t i m a t e l y ,   t h e   a rc   c h u t e   23  e x t i n -   ; 

g u i s h e s   t h e   a r c   63  in   a  c o n v e n t i o n a l   m a n n e r .  

A n o t h e r   e m b o d i m e n t   of   t h e   i n v e n t i o n   i s   shown  i n  

F i g u r e   2  i n   w h i c h   s i m i l a r   n u m e r a l s   r e f e r   to   s i m i l a r   p a r t s .  

In  F i g u r e   2  t h e   l o w e r   a r c   p l a t e   24  i s   c o n n e c t e d   to   t h e   l i n e   , 
20  c o n d u c t o r   27  by  a  f l e x i b l e   or   s o l i d   c o n n e c t o r   65,  s u c h   as  a  

s t r a p ,   c a b l e ,   or   s h u n t .   L i k e   t h e   c o n n e c t o r   59  ( F i g u r e   1 )  

t h e   c o n n e c t o r   65  a s s i s t s   in   p r e v e n t i n g   t h e   a r c   63  f r o m  

m i g r a t i n g   t o w a r d s   t h e   l o w e r   c o n t a c t   arm  22  a f t e r   t h e   a r c  

c o m m u t a t e s   to  t h e   l o w e r   a r c   p l a t e   24.   \ 
i 

25  In  a n o t h e r   e m b o d i m e n t   of  t h e   . i n v e n t i o n   ( F i g .   3 ) ,   1 
i 

t h e   l o w e r   a r c   p l a t e   24  i n c l u d e s   a  b e n t   p o r t i o n   28  t h a t  

c o n n e c t s   t h e   p l a t e   24  to   t h e   l i n e   c o n d u c t o r   77.  L i k e   t h e  

c o n n e c t o r   59  ( F i g .   1)  t h e   p o r t i o n   28  p r e v e n t s   t h e   a r c   63  

f rom  m i g r a t i n g   t o   t h e   l o w e r   c o n t a c t   arm  22  a f t e r   t h e   a r c  

30  c o m m u t a t e s   to   t h e   l o w e r   a r c   p l a t e   2 4 .  

I n a s m u c h   as  l o w e r   c o n t a c t   arms  n o r m a l l y   do  n o t   ; 
i 

r e a d i l y   c o m m u t a t e   an  a r c   to   t h e   a r c   c h u t e   u n d e r   low  f a u l t   | 
c o n d i t i o n s ,   t h e   c o n n e c t o r s   59,  65,  28,  t r a n s f e r   t h e   a r c   | 
f rom  t h e   l o w e r   c o n t a c t   arm  to  t h e   a r c   c h u t e   t h e r e b y   b y p a s s -   '. 

35  i n g   t h e   r e v e r s e   l o o p   71.  As  t h e   c o n t a c t s   19,  21  open   t h e   j 
i 

a r c   63  i s   b l o w n   i n t o   t h e   a r c   c h u t e   23  b e c a u s e   t h e   l o w e r   a r c   j 

i 

i 
i 
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p l a t e   24  s e r v e s   as  an  a c t i v e   r u n n e r   to   t r a n s f e r   t h e   a r c   t o  
t h e   l o w e r   p l a t e s   of  t h e   a r c   c h u t e .  

When  an  o r d i n a r y   f a u l t   o c c u r s ,   t h e   a r c   c o m m u t a t e s  
f rom  t h e   l o w e r   c o n t a c t   arm  to  t h e   a r c   c h u t e   w h e r e   a  m a g n e t -  
ic   f i e l d   g e n e r a t e s .   Once  t h e   a r c   t o u c h e s   t h e   p l a t e s   of   t h e  
a r c   c h u t e   23,  i t   s e n s e s   t h e   l o w e r   p o t e n t i a l   p a t h s   of   t h e  
l o w e r   a r c   p l a t e   24.  For   h i g h e r   f a u l t   c o n d i t i o n s   t h e  
m a g n e t i c   r e a c t i o n   b l o w s   t h e   a r c   i n t o   t h e   c h u t e   23  w h e r e   t h e  
a r c   l e n g t h e n s   w i t h   i n c r e a s i n g   a r c   v o l t a g e   w h i c h   i s   p r o p o r -  
t i o n a l   to  t h e   l e n g t h   of  t h e   a r c .  

In  c o n c l u s i o n ,   t h e   d e v i c e   of   t h i s   i n v e n t i o n  
e n a b l e s   t r a n s f e r   of  t h e   a r c   f rom  b e t w e e n   t h e   c o n t a c t s   i n t o  
t h e   a r c   c h u t e   u n d e r   low  f a u l t   c o n d i t i o n s .   The  l o w e r  
c o n t a c t   arm,  b e i n g   in   c l o s e   p r o x i m i t y   to   t h e   l o w e r   a r c  
p l a t e s   e n a b l e s   t h e   a r c   to   t r a n s f e r   f rom  t h e   c o n t a c t   arm  t o  
the   p l a t e s .   A  t w o - f o l d e d   a d v a n t a g e   i s   d e r i v e d   i n c l u d i n g  
e x t e n d e d   c o n t a c t   l i f e   and  more   e f f e c t i v e   a r c   c o o l i n g .  
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CLAIMS:  

1.  A  c i r c u i t   b r e a k e r   c o m p r i s i n g   an  i n s u l a t i n g  

h o u s i n g   h a v i n g   a  l i n e   t e r m i n a l   and  a  l o a d   t e r m i n a l ,   s e p a r a -  
b l e   c o n t a c t s   d i s p o s e d   in  t h e   h o u s i n g   f o r   o p e n i n g   a n d  

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

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

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

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

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

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

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

t h e   c a r r i a g e   and  t h e   f i r s t   c o n t a c t   arm  to  r o t a t i o n ,   a  
c o n d u c t o r   e x t e n d i n g   b e t w e e n   t h e   l i n e   t e r m i n a l   and  t h e  

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

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

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

f o r   c o m m u t a t i n g   any  a r c   f rom  t h e   s e c o n d   c o n t a c t   arm  to  s a i d  

one  a r c - a b s o r b i n g   p l a t e .  

2.  A  c i r c u i t   b r e a k e r   as  c l a i m e d   in   c l a i m   1  i n  

20  w h i c h   b i a s   means   a r e   p r o v i d e d   on  t h e   c a r r i a g e   f o r   u r g i n g  

t h e   f i r s t   c o n t a c t   arm  i n t o   a  f i r s t   p o s i t i o n   w i t h   r e s p e c t   t o  

t h e   c a r r i a g e   to   e n a b l e   t h e   f i r s t   c o n t a c t   arm  and  t h e  

c a r r i a g e   to   r o t a t e   as  a  u n i t   to  open   and  c l o s e   t h e   s e p a r a -  
b l e   c o n t a c t s .  

25  3.  A  c i r c u i t   b r e a k e r   as  c l a i m e d   in   c l a i m   2  i n  

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

a d j a c e n t   and  o t h e r   p l a t e s   n o n a d j a c e n t   to  t h e   s e c o n d   a r m  
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when  t h e   c o n t a c t s   a r e   c l o s e d ,   and  t h e   e l e c t r i c a l   c o n n e c t o r  

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

a d j a c e n t   p l a t e s .  

4.  A  c i r c u i t   b r e a k e r   as  c l a i m e d   i n   c l a i m   3  i n  

w h i c h   t h e   s e c o n d   arm  i s   d i s p o s e d   w i t h i n   t h e   p l a n e s   of  t h e  

a d j a c e n t   p l a t e s .  

5.  A  c i r c u i t   b r e a k e r   as  c l a i m e d   in   c l a i m   4  i n  

w h i c h   t h e   c o n d u c t o r   i s   d i s p o s e d   on  t h e   s i d e   of   t h e   s e c o n d  

arm  o p p o s i t e   t h e   f i r s t   arm,  and  t h e   c o n n e c t o r   e x t e n d s  
b e t w e e n   t h e   c o n d u c t o r   and  t h e   n e a r e s t   p l a t e .  

6.  A  c i r c u i t   b r e a k e r   as  c l a i m e d   in   c l a i m   5  i n  

w h i c h   t h e   c o n n e c t o r   may  be  a  r i g i d   m e m b e r ,   or   a  f l e x i b l e  
m e m b e r .  

7.  A  c i r c u i t   b r e a k e r ,   c o n s t r u c t e d   and   a d a p t e d   f o r  

u s e ,   s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   and  i l l u s -  
t r a t e d   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s .  
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