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@  Current  limiting  switch. 
  An  automatic  current  limiting  device  has  contacts  car- 
ried  by  leaf  springs  extending  from  opposite  ends  of  a 
housing  in  a  magnetic  field,  and  normally  biassed  into 
engagement  by  the  resilience  of  the  springs.  Each  contact  is 
movable  away  from  the  other  into  an  open  position  against 
the  spring  bias  on  the  occurrence  of  a  fault  current,  but  is 
restrained  from  movement,  at  least  to  any  significant  extent, 
in  the  opposite  direction,  and  means  are  provided  for 
delaying  the  return  of  each  contact  from  the  open  to  the 
engaged  position.  Any  arc  that  is  formed  will  be  propelled 
rapidly  away  from  the  contacts  by  the  magnetic  field, 
conveniently  to  an  arc  chute. 



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

l i m i t i n g   s w i t c h e s .  

T h e r e   i s   a  need   in  power   s y s t e m s   f o r   s u c h  

s w i t c h e s   w h i c h   open   a l m o s t   i n s t a n t a n e o u s l y   upon  t h e  

o c c u r r e n c e   of   a  s h o r t   c i r c u i t ,   and  in  so  d o i n g   h a v e  

an  a r c   v o l t a g e   w h i c h   b u i l d s   up  s u f f i c i e n t l y   q u i c k l y  

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

c i r c u i t   c u r r e n t   n e v e r   f l o w s .  

The  i n v e n t i o n   is  a i m e d   p a r t i c u l a r l y   a t  

a l t e r n a t i n g   c u r r e n t   s u p p l y   s y s t e m s   in  t he   few  h u n d r e d  

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

a l t h o u g h   i t   can  be  a p p l i e d   a t   h i g h e r   v o l t a g e s .  

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   a n  

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

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

s p r i n g s ,   e x t e n d i n g   i n w a r d s   in  o v e r l a p p i n g   r e l a t i o n s h i p  

from  o p p o s i t e   e n d s   of  t h e   s t r u c t u r e ,   and  c a r r y i n g  

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

o t h e r   i n t o   a  c l o s e d   p o s i t i o n   by  t he   r e s i l i e n c e   of  t h e  

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

o t h e r   i n t o   an  open  p o s i t i o n   a g a i n s t   t he   s p r i n g   b i a s ,  

but   b e i n g   r e s t r a i n e d   by  s t o p   means   f rom  mov ing   in  t h e  

o p p o s i t e   d i r e c t i o n ,   a t   l e a s t   to   any  s i g n i f i c a n t  

e x t e n t ,   means   f o r   d e l a y i n g   t he   r e t u r n   of  e ach   c o n t a c t  



f rom  t h e   open   to  t he   c l o s e d   p o s i t i o n ,   and  means   f o r  

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

c o n t a c t   s p r i n g s .  

In  s u c h   a  s w i t c h   the   p a s s a g e   of  a  h i g h  

f a u l t   c u r r e n t   w i l l   c a u s e   the   s p r i n g s   to  move  in  o n e  

or  o t h e r   d i r e c t i o n ,   d e p e n d i n g   upon  the   i n s t a n t a n e o u s  

d i r e c t i o n   of  c u r r e n t   f l o w ,   due  to  t h e   p r e s e n c e   of  t h e  

m a g n e t i c   f i e l d .   A c c o r d i n g l y   one  c o n t a c t   w i l l   m o v e  

r a p i d l y   away  f rom  t h e   o t h e r   w h i c h   w i l l   be  a r r e s t e d   b y  

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

w i l l   c o n t i n u e   to  move  a g a i n s t   t he   b i a s s i n g   f o r c e   s o  

d r a w i n g   an  a r c   i n i t i a l l y   b e t w e e n   t h e   c o n t a c t s   bu t   w h i c h  

w i l l   be  r a p i d l y   p r o p e l l e d   away  and  e x t e n d e d   by  t h e  

m a g n e t i c   f i e l d .  

In  t h e   c l o s e d   c o n d i t i o n   of  t h e   s w i t c h   t h e  

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

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

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

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

t h e   s t o p   m e a n s .   H o w e v e r   t h e   c o n t a c t s   may  e n g a g e   e a c h  

o t h e r   i n d i r e c t l y   by  b e a r i n g   a g a i n s t   a  common  c e n t r a l  

c o n t a c t   means   as  w i l l   s u b s e q u e n t l y   be  d e s c r i b e d .  

C o n v e n i e n t l y   t he   f r e e   e n d s   of  t he   c a n t i l e v e r  

l e a f   s p r i n g s   e x t e n d   b e y o n d   t he   r e s p e c t i v e   c o n t a c t s  

and  t e r m i n a t e   a d j a c e n t   a s s o c i a t e d   a r c   c h u t e s ,   s u c h  

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

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

w h i c h   can  be  of  t h e   u s u a l   fo rm  c o m p r i s i n g   a  number   o f  

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

o t h e r ,   or  be  of  any  o t h e r   s u i t a b l e   c o n s t r u c t i o n .   T h u s  

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

e m p l o y e d ,   and  in  some  c a s e s   t h e   p l a t e s   may  b e  

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

gas   on  t h e   f o r m a t i o n   of  an  a r c .  

P r e f e r a b l y   a l s o   t he   l e a f   s p r i n g s   c a r r y  

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

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



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

c l o s i n g   s p e e d s .  

The  means   f o r   d e l a y i n g   t he   r e t u r n   of  t h e  

c o n t a c t s   from  t he   open   to  t he   c l o s e d   p o s i t i o n s   may  b e  

e f f e c t e d   by  d a s h - p o t s ,   or  t h e y   may  be  a r r a n g e d   to  b e  

h e l d   in  the   open   p o s i t i o n ,   f o r   e x a m p l e   m e c h a n i c a l l y  

by  a  s u i t a b l e   l a t c h   u n t i l   r e l e a s e d .  

I t   i s   a l s o   p o s s i b l e   to  a r r a n g e   t h a t   t h e  

c o n t a c t s   may  be  o p e n e d   i f   r e q u i r e d   by  m e c h a n i s m s   w h i c h  

o p e r a t e   on  t h e   p i n s   c o n n e c t e d   to  t he   d a s h - p o t s   so  t h a t  

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

or  a u t o m a t i c a l l y   when  t h e   c u r r e n t   f l o w i n g   is   b e l o w  

t h a t   n e c e s s a r y   to  open   t h e   s w i t c h   by  s e l f - a c t i o n .  

Means  f o r   o p e n i n g   t he   s w i t c h   c o n t a c t s  

a u t o m a t i c a l l y ,   a l b e i t   w i t h   some  d e l a y ,   in  t h e   l o w  

o v e r - c u r r e n t   r e g i o n   may  be  p r o v i d e d   by  a  r e l a y   or  l i k e  

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

l i n k e d   to  t he   s w i t c h   c o n t a c t s .  

Means  a r e   p r e f e r a b l y   p r o v i d e d   f o r   a d j u s t i n g  

t h e   l e v e l   of  c u r r e n t   a t   w h i c h   t he   c o n t a c t s   of  t h e  

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

c a n t i l e v e r   l e a f   s p r i n g s   m e c h a n i c a l l y ,   or  by  v a r y i n g  

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

A l t e r n a t i v e l y   or  a d d i t i o n a l l y   t he   r e l a t i v e   p o s i t i o n s  

of  the   f e r r o m a g n e t i c   e l e m e n t s   c o u l d   be  a d j u s t e d .  

The  s t o p   means.   may  be  p r o v i d e d   by  a  f i x e d  

c o n t a c t   means  l o c a t e d   b e t w e e n   t he   two  c a n t i l e v e r  

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

b i a s s e d   by  t h e   r e s i l i e n c e   of  t he   l e a f   s p r i n g s .   Such  a  

c o n t a c t   means   has   t h e   e f f e c t   of  r e d u c i n g   c o n t a c t  

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

t h i s   has   t he   s l i g h t   d i s a d v a n t a g e   of  i n c r e a s i n g   c o n t a c t  

d i s s i p a t i o n   i t   can  be  d e s i g n e d   to  p r o v i d e   a  s h o r t e r  

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

e x t e r i o r   of  t he   s w i t c h .  

Such  a  f i x e d   c o n t a c t   means   p r e f e r a b l y   h a s  

e x t e n s i o n s   p r o j e c t i n g   in  t h e   same  g e n e r a l   d i r e c t i o n s  



as  t h e   f r e e   e n d s   of  t h e   c a n t i l e v e r   l e a f   s p r i n g s ,   so  a s  

to  a c t ,   i n  e f f e c t ,   as  c e n t r e   fed  a r c i n g   h o r n s ,   w h i c h  

can  i m p r o v e   t h e   m a g n e t i c   b l o w o u t   e f f e c t   in  t he   s w i t c h .  

One  form  of  c u r r e n t   l i m i t i n g   s w i t c h   i n  

a c c o r d a n c e   w i t h   t he   i n v e n t i o n   and  a  m o d i f i c a t i o n  

t h e r e o f   w i l l   now  be  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  F i g u r e s   1  to   3  of  t he   a c c o m p a n y i n g  

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

F i g u r e s   1  and  2  r e p r e s e n t   a  l o n g i t u d i n a l  

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

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

F i g u r e   3  r e p r e s e n t s   a  l o n g i t u d i n a l   s e c t i o n  

t h r o u g h   the   m o d i f i e d   f o rm  of  s w i t c h .  

T h u s ,   r e f e r r i n g   to  F i g u r e s   1  and  2  of  t h e  

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

a c c o m m o d a t i n g   a  p a i r   of  c o n t a c t   s p r i n g s   2,  3,  f o r  

e x a m p l e   of  p h o s p h o r   b r o n z e   or  o t h e r   s u i t a b l y   r e s i l i e n t  

m a t e r i a l ,   e a c h   f i x e d   a t   one  end  to  o p p o s i t e   e n d s   of  t h e  

h o u s i n g   1,  and  c a r r y i n g   e n g a g e a b l e   c o n t a c t s  4   of  s i l v e r  

c a d m i u m   o x i d e   or  s i m i l a r   n o n - w e l d i n g   m a t e r i a l .   T h e  

c o n t a c t s   4  a r e   of  h o l l o w   p a r t - c y l i n d r i c a l   s h a p e ,  

p r e f e r a b l y   w i t h   a  r a d i u s   of  a p p r o x i m a t e l y   6mm,  a n d  

m o u n t e d   w i t h i n   them  a r e   a  p a i r   of  f e r r o m a g n e t i c  

e l e m e n t s   5  o f f s e t   w i t h   r e s p e c t   to  each   o t h e r   o n  

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

as  shown  in  F i g u r e   2 .  

The  c o n t a c t   s p r i n g s   2,  3  a r e   b i a s s e d   in  s u c h  

a  m a n n e r   t h a t   t h e   two  c o n t a c t s   4  e n g a g e   e a c h   o t h e r   w i t h  

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

to  h u n d r e d s   of  g r a m s .  
Each  c o n t a c t   s p r i n g   2,  3  has   a t t a c h e d   to  i t s  

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

r e s p e c t i v e   c o n t a c t  4   a  s t e m   6  t e r m i n a t i n g   in  t h e  

p i s t o n   7  of  a  d a s h - p o t   8.  Th i s   is  a r r a n g e d   so  t h a t   t h e  

r e s p e c t i v e   c o n t a c t   i s   r e s t r a i n e d   from  m o v i n g   in  t h e  

d i r e c t i o n   of  t h e   o t h e r   by  more  t h a n   a b o u t   o n e  

m i l l i m e t r e ,   bu t   can  move  o u t w a r d s   a  much  g r e a t e r  



d i s t a n c e ,   f o r   e x a m p l e   b e t w e e n   5  and  1U  m i l l i m e t r e s ,  

the   r e t u r n   of  t h e   c o n t a c t   to  i t s   r e s t   p o s i t i o n ,   in  t h e  

l a t t e r   c a s e s ,   b e i n g   d e l a y e d   by  t he   d a s h - p o t   8 .  

The  f r e e   ends   9  of  t h e   c o n t a c t   s p r i n g   e x t e n d  

b e y o n d   t he   r e s p e c t i v e   c o n t a c t s  4   to  t e r m i n a t e   a d j a c e n t  

r e s p e c t i v e   a r c   c h u t e s   1 0 .  

P o l e   p i e c e s   11  of  a  p e r m a n e n t   m a g n e t   a r e  

d i s p o s e d   on  o p p o s i t e   s i d e s   of  t h e   s w i t c h   as  shown  i n  

F i g u r e   2 .  

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

f o r c e   on  t h e   c o n t a c t   s p r i n g s   2,  3  g e n e r a t e d   by  t h e  

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

and  t h e   t r a n s v e r s e   s t e a d y   m a g n e t i c   f i e l d ,   e . g .   of  3 

to  5  k i l o g a u s s   p r o d u c e d   by  t h e   p e r m a n e n t   m a g n e t .  

The  i n s t a n t a n e o u s   f o r c e   p e r   c e n t i m e t r e   o n  

t h e   s p r i n g s   in  a  m a g n e t i c   f i e l d   o f ,   say  5  k i l o g a u s s  

i s   g i v e n   b y  

i n s t a n t a n e o u s   c u r r e n t   in  A b a m p e r e s .  

Thus  when  t h e   i n s t a n t a n e o u s  c u r r e n t   i s   1  A m p e r e ,  

In  o p e r a t i o n   t h e   b u i l d   up  of  c u r r e n t   in  a  

s h o r t   c i r c u i t   ( w h i c h   may  h a v e   a  p r o s p e c t i v e   v a l u e   o f  

t e n s   of  k i l o a m p e r e s   in  a  d o m e s t i c / c o m m e r c i a l   240  v o l t  

s y s t e m )   v e r y   r a p i d l y   o p e n s   t h e   c o n t a c t s   4,  t h e  

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

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

of  t h e   d e v i c e   c o m p a r e d   w i t h   known  d e v i c e s   is   due  to  t h e  

o p e n i n g   f o r c e   b e i n g   p r o p o r t i o n a l   to  t he   c u r r e n t ,   a n d  

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

f l o w .   The  c o n t a c t s  4   i n i t i a l l y   move  t o g e t h e r   u n t i l  

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

w h e r e   upon  t h e   c o n t a c t s   s e p a r a t e ,   an  a r c   is   f o r m e d   a n d  

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

e x t e n s i o n   9  of  one  or  o t h e r   of  t h e   s p r i n g s   2,  3,  w h i c h  



a c t s   as  an  a r c   r u n n e r   to  t he   r e l e v a n t   a r c   c h u t e   1 0 .  

A f t e r   t h e  a r c   i s   e x t i n g u i s h e d   t h e   " l e a d i n g "  

one  of  t h e   c o n t a c t s   4  r e t u r n s   to  t h e   c l o s e d   p o s i t i o n  

a t   a  r a t e   d e t e r m i n e d   by  t h e   d a s h - p o t   8.  I t   may  o f  

c o u r s e   be  h e l d   in  t h e   open   p o s i t i o n   by  a  l a t c h   ( n o t  

s h o w n )   w h i c h   may  be  m a n u a l l y   or  e l e c t r i c a l l y   r e l e a s e d .  

T h i s   s w i t c h   i s   i n t e n d e d   to  be  u s e d   ( b u t   c a n  

of  c o u r s e   be  u s e d   in   many  ways )   in  t h e   i n f e e d   c i r c u i t  

to  a  d i s t r i b u t i o n   u n i t .   On  t h e   o c c a s i o n   of  a  s h o r t  

c i r c u i t ,   two  t h i n g s   h a p p e n .  

1.  The  b u i l d   up  of  s / c   c u r r e n t   i s   d e t e c t e d   i n  

one  o u t - g o i n g   c i r c u i t .  

2.  The  a u t o m a t i c   s w i t c h   in  t h e   i n f e e d   c i r c u i t  

o p e n s .  

T h e n ,   w h i l s t   i t   i s   s t i l l   o p e n ,   t h e   o f f   l o a d  

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

so  t h a t   when  t h e   a u t o m a t i c   s w i t c h   r e c l o s e s   t h e   s y s t e m  

is   r e - e n e r g i s e d   b u t   w i t h   t he   one  f a u l t y   o u t g o i n g  

c i r @ u i t   i s o l a t e d .  

The  l e v e l   of  c u r r e n t   a t   w h i c h   t h e   a u t o m a t i c  

s w i t c h   w i l l   open   can   be  v a r i e d   in  a  n u m b e r   of  w a y s .  

Thus  t h e   p r e l o a d i n g   on  t h e   c o n t a c t   s p r i n g s   may  b e  

a d j u s t e d   m e c h a n i c a l l y   as  by  t he   use  of  l o a d i n g   s c r e w s  

as  a t   12  to  p r e - b e n d   t h e   c o n t a c t   s p r i n g s ,   or  b y  

r o t a t i n g   t he   m o u n t i n g   p o i n t s   of  t he   s p r i n g s   a b o u t   t h e  

a p p r o p r i a t e   a x e s .  

A l t e r n a t i v e l y   t h e   d e g r e e   of  a s y m m e t r y   of  t h e  

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

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

f o r   e x a m p l e   by  a d j u s t m e n t   of  t he   p o s i t i o n   of  t h e   p o l e  

p i e c e s   1 1 .  

A d j u s t m e n t   c o u l d   t a k e   p l a c e   d u r i n g   use   o r  

d u r i n g   m a n u f a c t u r e   in  t h e   d e s i g n   of  t he   s w i t c h ,  

d e p e n d i n g   upon  t h e   m e t h o d   e m p l o y e d .   Means  s h o u l d ,   i n  

any  c a s e ,   be  p r o v i d e d   to  p r e v e n t   t he   c o n t a c t   s p r i n g s   2 ,  

3  b e i n g   b e n t   e x c e s s i v e l y   in  e i t h e r   t he   " f o r w a r d "   o r  

" r e v e r s e "   d i r e c t i o n .  



The  m o d i f i e d   s w i t c h   i l l u s t r a t e d   in  F i g u r e   3 

is   s i m i l a r   to  t h a t   of  F i g u r e s   1  and  2,  e x c e p t   t h a t  

in  t h e   c l o s e d   p o s i t i o n   the   c o n t a c t s   4  b e a r   a g a i n s t  

o p p o s i t e   s i d e s   of  a  c e n t r a l   f i x e d   c o n t a c t   13.  T h e  

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

to  t h e   f i r s t   s w i t c h ,   in  t h a t   one  or  o t h e r   of  t h e  

c o n t a c t s   4  moves   away  f rom  the   o t h e r   on  t h e   o c c u r r e n c e  

of  a  s h o r t   c i r c u i t   c u r r e n t ,   in  d e p e n d e n c e   upon   t h e  

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

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

c o n t a c t   u n t i l   a r r e s t e d   by  i t s   r e s t r a i n i n g   s t e m ,   i t s  

m o v e m e n t   i s   a r r e s t e d   c o m p l e t e l y   by  t h e   f i x e d   c o n t a c t   1 3 .  

The  l a t t e r   has   e x t e n s i o n s   as  a t   14  p r o j e c t i n g   in  t h e  

same  g e n e r a l   d i r e c t i o n   as  t he   f r e e   e n d s   of  t h e   c o n t a c t  

s p r i n g s   2,  3  bu t   f l a r i n g   away  f rom  them  to  f o r m  

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

The  f i x e d   c o n t a c t   13  may  a l s o   e x t e n d   t r a n s v e r s e l y  

t h r o u g h   t h e   s i d e s   of  t h e   s w i t c h   h o u s i n g   1  so  as  t o  

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

e x t e r i o r   of  t h e   s w i t c h .  

E i t h e r   of  t h e   two  s w i t c h e s   d e s c r i b e d   may  b e  

a s s o c i a t e d   w i t h   l a t c h e s   or  o t h e r   s u i t a b l e   means   f o r  

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

o p e r a t i o n ,   in  w h i c h   c a s e   t he   d a s h - p o t s   7  may  b e  

d i s p e n s e d   w i t h .   In  such   a  c a s e   t h e   c o n t a c t s   may  b e  

e l e c t r i c a l l y   or  m e c h a n i c a l l y   r e l e a s e d   when  i t   i s  

d e s i r e d   to  r e - c l o s e   t h e   s w i t c h .   A  m e c h a n i s m   may  a l s o  

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

a  low  o v e r - c u r r e n t   r e g i o n   i f   d e s i g n e d ,   t h e   p i n s   6  b e i n g  

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



1.  An  a u t o m a t i c   c u r r e n t   l i m i t i n g   s w i t c h  

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

of  c a n t i l e v e r   l e a f   s p r i n g s ,   e x t e n d i n g   i n w a r d s   i n  

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

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

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

t h e   r e s i l i e n c e   of  t he   l e a f   s p r i n g s ,   e a c h   c o n t a c t   b e i n g  

m o v a b l e   away  f rom  the   o t h e r   i n t o   an  open   p o s i t i o n  

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

means   f rom  m o v i n g   in  t h e   o p p o s i t e   d i r e c t i o n ,   a t   l e a s t  

to  any  s i g n i f i c a n t   e x t e n t ,   means   f o r   d e l a y i n g   t h e  

r e t u r n   of  e a c h   c o n t a c t   f rom  t h e   open  to  t h e   c l o s e d  

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

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

2.  A  s w i t c h   a c c o r d i n g   to   C l a i m   1  w h e r e i n   t h e  

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

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

a s s o c i a t e d   a r c   c h u t e s ,   s u c h   t h a t ,   on  o p e n i n g   t h e  

c o n t a c t s ,   t he   a r c   t h a t   i s   f o r m e d   is   p r o p e l l e d   r a p i d l y  

to  t h e   r e s p e c t i v e   a rc   c h u t e .  

3.  A  s w i t c h   a c c o r d i n g   to   C l a i m   1  or  2  w h e r e i n  

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

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

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

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

4.  A  s w i t c h   a c c o r d i n g   to   C l a i m s   1,  2  or  3 

w h e r e i n   t h e   means   f o r   d e l a y i n g   t h e   r e t u r n   of  t h e  

c o n t a c t s   f rom  t h e   open  t o  t h e   c l o s e d   p o s i t i o n s  

c o m p r i s e   d a s h - p o t s .  

5.  A  s w i t c h   a c c o r d i n g   to  C l a i m s   1,  2  or  3 

w h e r e i n   t h e   means   fo r   d e l a y i n g   t h e   r e t u r n   of  t h e  

c o n t a c t s   f rom  t he   open  to  t h e   c l o s e d   p o s i t i o n s  

c o m p r i s e   f o r   each   c o n t a c t   a  r e l e a s a b l e   l a t c h   f o r  

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

6.  A  s w i t c h   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 he   s t o p   means   c o m p r i s e s   a  f i x e d   c o n t a c t  

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

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

the   r e s i l i e n c e   of  t h e   l e a f   s p r i n g s .  

7.  A  s w i t c h   a c c o r d i n g   to  C la im  6  w h e r e i n   t h e  

f i x e d   c o n t a c t   means   has   e x t e n s i o n s   p r o j e c t i n g   i n  

t he   same  g e n e r a l   d i r e c t i o n s   as  t he   f r e e   e n d s   of   t h e  

c a n t i l e v e r   l e a f   s p r i n g s   so  as  to  a c t   in  e f f e c t   a s  

c e n t r e   f ed   a r c i n g   h o r n s .  

8.  A  s w i t c h   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  

i n c l u d i n g   e x t e r n a l   means   o p e r a b l e   to  open  t h e  

c o n t a c t s   e i t h e r   m a n u a l l y   or  a u t o m a t i c a l l y .  

9.  A  s w i t c h   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  

i n c l u d i n g   means   f o r   a d j u s t i n g   t he   l e v e l   a t   w h i c h   t h e  

s w i t c h   c o n t a c t s   open   u n d e r   s h o r t   c i r c u i t   c o n d i t i o n s .  

10.  A  s w i t c h   a c c o r d i n g   to  C la im  9  w h e r e i n   s a i d  

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

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

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

f i e l d .  
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