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A  circuit  breaker  of  the  type  in  which  a  toggle  is 
manually  erected  to  drive  a  "heart"  as  a  unit  for  closing 
the  circuit  breaker.  The  "heart"  includes  a  contact  arm 
(12).  an  actuator  (14),  and  overcurrent  releasable  latch 
means  (16)  which  collectively  form  a  normally  latched  unit. 
Under  excess-current  conditions,  the  latch  means  (16) 
releases  the  actuator  (14),  and  the  contact  arm  (12)  then 
opens  the  circuit.  The  latch  means  (16)  includes  a  con- 
ventional  bimetal  strip  (32)  fixed  at  one  end  to  the  contact 
arm  (12).  The  bimetal  strip  (32)  carries  a  pivoted  latch 
lever  (52),  and  is  surrounded  by  a  core-and-armature  unit 
(38.  44)  adjacent  its  secured  end.  for  operating  the  latch 
lever  (52)  in  response  to  high  overcurrents.  High  magnetic 
trip  sensitivity  is  achieved  in  a  construction  wherein  the 
whole  electromagnet  (38.  44)  moves  bodily  with  the  con- 
tact  arm  (12),  without  resort  to  a  current-carrying  coil  for 
the  electromagnet. 



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  t h e r m a l - m a g n e t i c   c i r c u i t  

b r e a k e r s   of  the  type  i n v o l v i n g   a  manually  o p e r a t e d   toggle   t h a t  

d r ives   a  p i v o t e d   "hea r t "   in  c l o s i n g   the  c i r c u i t   b r e a k e r .   The 

toggle   becomes  e r e c t   and  s l i g h t l y   o v e r - s e t   to  lock  the  " h e a r t "  

in  c losed   c o n d i t i o n ,   but   the  h e a r t   i t s e l f   i n c o r p o r a t e s   o v e r c u r r e n t  

r e l e a s a b l e   l a t ch   means  t h a t   al lows  the  b r e a k e r   to  open  d e s p i t e  

the  locked  c o n d i t i o n   of  the  t o g g l e .   The  "hea r t "   i n c l u d e s   t h r e e  

main  p a r t s :  a n   e l o n g a t e d   c o n t a c t   arm,  an  a c t u a t o r ,   and  an  

o v e r c u r r e n t   l a t c h   dev ice .   The  h e a r t   is  o p e r a b l e   as  a  un i t   a b o u t  

a  p i v o t   roughly  midway  between  the  ends  of  the  c o n t a c t   arm.  The 

a c t u a t o r   is  p i v o t e d   to  one  end  of  the  c o n t a c t   arm.  The  o p p o s i t e  

end  of  the  c o n t a c t   arm  c a r r i e s   the  movable  c o n t a c t   of  the  c i r c u i t  

b r e a k e r .   An  e longa te   b i m e t a l   member  forming  p a r t   of  the  o v e r c u r r e n t  

r e l e a s e   device  has  one  end  secured   to  the  c o n t a c t   arm  near  t h e  

movable  c o n t a c t .   The  b ime ta l   member  c a r r i e s   a  p i v o t e d   l a t c h  

t h a t   normal ly   o b s t r u c t s   the  a c t u a t o r ,   the  h e a r t   c o n s t i t u t i n g   a  l a t c h e d  

u n i t   in  th i s   c o n d i t i o n .   D e f l e c t i o n   of  the  b i m e t a l   member  due  t o  

h e a t i n g   by  c i r c u i t   b r e a k e r   c u r r e n t   c a r r i e d   by  the  b i m e t a l  

member  s h i f t s   the  l a tch   in  the  r e l e a s e   d i r e c t i o n .   A s s o c i a t e d  

with  the  b i m e t a l   is  an  e l e c t r o m a g n e t   tha t   a lso   can  o p e r a t e  

the  l a tch   in  the  r e l e a s e   d i r e c t i o n .  

Various  forms  of  the  t o g g l e - a n d - " h e a r t "   type  of  c i r c u i t  

b r e a k e r   are  known  in  the  p r i o r   a r t ,   conforming  to  a l l   of  the  above  

d e s c r i p t i o n .   In  the  p a s t ,   i t   has  always  seemed  n e c e s s a r y   t o  



i n c o r p o r a t e   a  co i l   with  the  core  or  yoke  and  the  a rmature   w h e n e v e r  

a  s e n s i t i v e   magnet ic   t r i p   was  d e s i r e d .   Notab ly ,   in  many  c a s e s ,  

most  i f   not  a l l   of  the  s t r u c t u r e   forming  the  thermal   a n d  

magnet ic   t r i p   e lements   move  bod i ly   with  the  c o n t a c t   arm  when  t h e  

c i r c u i t   b r e a k e r   c loses   and  when  i t   is  opened  e i t h e r   manually  o r  

a u t o m a t i c a l l y .   That  b a s i c   r e q u i r e m e n t   of  a  b o d i l y   movable  t h e r m a l -  

magnet ic   t r i p   device  i n h e r e n t l y   has  c o n s t r a i n t s   in  the  way  o f  

a c h i e v i n g   p r a c t i c a l   and  economical   c i r c u i t   b r e a k e r s   of  the  t y p e .  

An  o b j e c t   of  the  i n v e n t i o n   is  to  p rov ide   a  novel  t o g g l e -  

a n d - h e a r t   c i r c u i t   b r e a k e r   having  a  p r a c t i c a l   and  economical   o v e r -  

c u r r e n t   r e l e a s e   device  i n c l u d i n g   thermal   and  s e n s i t i v e   m a g n e t i c  

r e l e a s e   means .  

According  to  the  p r e s e n t   i n v e n t i o n   the re   is  p r o v i d e d  

a  c i r c u i t   b r e a k e r   having  a  case  of  molded  i n s u l a t i o n  

and  a  mechanism  i n c l u d i n g  

a  p i v o t e d   un i t   compr i s ing   an  e l o n g a t e   c o n t a c t   arm  h a v i n g  

a  p i v o t a l   s u p p o r t   between  the  ends  t h e r e o f   and  having  a  movable  

c o n t a c t   at  one  end  t h e r e o f ,   an  a c t u a t o r   p i v o t e d   to  the  o the r   e n d  

of  the  c o n t a c t   arm,  and  an  o v e r c u r r e n t   r e l e a s e   device  c o n s t i t u t i n g  

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

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

ons ive   b i m e t a l   f ixed   at  one  end  t h e r e o f   to  the  c o n t a c t   arm,  t h e  

mechanism  also  i n c l u d i n g  

a  handle   p i v o t e d   in  the  s a i d  c a s e   and  l ink   means  a r t i c u l a t e d  

to  the  a c t u a t o r   and  a c t i n g   with  the  handle   to  form  an  o p e r a t i n g  

toggle   for  the  p i v o t e d   u n i t ,  

an  opening  s p r i n g   which  b i a s e s   the  c o n t a c t   arm  t o w a r d s  

the  opening  d i r e c t i o n ,   and  

a  companion  c o n t a c t   engageab le   by  the  movable  c o n t a c t  

when  the  handle   is  o p e r a t e d   to  c lose   the  c i r c u i t   b r e a k e r ,   c h a r a c t e r i s e d  

in  t ha t   the  e l e c t r o m a g n e t   comprises   a  core  and  an  a r m a t u r e  

t o g e t h e r   e n c i r c l i n g   the  b i m e t a l ,   the  core  be ing   f ixed   t o  t h e  

p i v o t e d   u n i t   a d j a c e n t   the  s a id   f ixed   end  of  the  b i m e t a l ,   means 

s u p p o r t i n g   the  armature   at   the  s ide  of  the  b i m e t a l   remote  f rom 

the  c o n t a c t   arm  and  the  s u p p o r t i n g   means  l i m i t i n g   the  gap  b e t w e e n  

the  core  and  the  armature   and  a  med ia l l y   p i v o t e d   l a t c h   l e v e r  

c a r r i e d   by  the  b ime ta l   and  d i sposed   between  the  b i m e t a l   and  t h e  

c o n t a c t   arm,  one  end  of  the  l a tch   l eve r   a c t i n g   as  a  l a t ch   n o r m a l l y  

o b s t r u c t i n g   the  a c t u a t o r   and  the  o the r   end  of  the  l a tch   l eve r   b e i n g  



o p e r a t e d   by  the  a rmature ,   the  a r rangement   being  such  t h a t   t h e  

o v e r c u r r e n t   in  the  b i m e t a l   causes  d i s p l a c e m e n t   of  t h e  p i v o t  a n d  

the  l a tch   end  of  the  l a t ch   l eve r   to  r e l e a s e   the  a c t u a t o r   a n d  

t h a t   s h o r t - c i r c u i t   c u r r e n t   in  the  b ime ta l   causes   p i v o t i n g   of  t h e  

l a t ch   l eve r   to  r e l e a s e   the  a c t u a t o r .  

In  a  p r e f e r r e d   embodiment,  the  c i r c u i t   b r e a k e r   has  a  

r e l e a s e   device  tha t   u t i l i z e s   the  usual   e l o n g a t e   b ime ta l   member 

secured   a t  o n e   of  i t s   ends  to  the  movable  c o n t a c t   arm.  F i x e d  

to  the  h e a r t   near  the  secured   end  of  the  b i m e t a l   is  the  core  o f  

an  e l e c t r o m a g n e t ,   the  core  e x t e n d i n g   across   the  b ime ta l   b e t w e e n  

the  b ime ta l   and  the  c o n t a c t   arm.  The  a rmature   ex tends   a c r o s s  

t h e   o p p o s i t e   side  of  the  b i m e t a l .   A  l a t c h   l e v e r   extends   a l o n g  

the  b i m e t a l   and  has  a  medial   p i v o t   c a r r i e d   by  the  b i m e t a l   at  a  

p o s i t i o n   r e l a t i v e l y   remote  from  the  secured   end  of  the  b i m e t a l .  

When  the  b ime ta l   is  h e a t e d ,   i t s   d e f l e c t i o n   causes  s h i f t   of  the  l a t c h -  

l e v e r   p i v o t   in  the  t r i p p i n g   d i r e c t i o n .   The  a rmature   of  t h e  

e l e c t r o m a g n e t ,   when  s h i f t e d   m a g n e t i c a l l y   toward  i t s   core,   d r i v e s  

the  l a t ch   l e v e r   in  the  t r i p p i n g   d i r e c t i o n .   The  c o n s t r u c t i o n   h a s  

proved  h igh ly   e f f e c t i v e   for  i t s   i n t e n d e d   pu rpose ,   and  i t   a v o i d s  

complex i ty   and  is  economical   to  p r o d u c e .  

An  i l l u s t r a t i v e   embodiment  of  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 ,   s o l e l y   by  way  of  example,  with  r e f e r e n c e   to  t h e  

accompanying  drawings ,   in  w h i c h : -  

Fig.  1  is  a  l a t e r a l   view  of  an  i l l u s t r a t i v e   c i r c u i t  

b r e a k e r   embodying  the  p r e s e n t   i n v e n t i o n ,   the  f r o n t   cover  of  t h e  

molded-case   e n c l o s u r e   being  removed  to  r e v e a l   the  i n t e r n a l   mechanism;  

Fig.  2  is  an  e n l a r g e d   view  of  p o r t i o n s   of  Fig.  1 ,  

shown  p a r t l y   in  c r o s s - s e c t i o n ;   and  

Fig.   3  is  a  c r o s s - s e c t i o n   of  p o r t i o n s   of  Fig.  2  as  v i e w e d  

from  the  p lane  3--3,   Fig.  2 .  

In  Fig.  1,  the  i l l u s t r a t i v e   c i r c u i t   b r e a k e r   has  a  case  10 

of  molded  i n s u l a t i o n   whose  cover  (not  shown)  has  been  removed  t o  

r evea l   the  i n t e r n a l   p a r t s .   The  i l l u s t r a t i v e   mechanism  i n c l u d e s  

a  "hea r t "   c o n s i s t i n g   of  three   p r i n c i p a l   p a r t s   and  a  t o g g l e .   The 

"hea r t "   i n c l u d e s   an  e l o n g a t e d   c o n t a c t   arm  12  as  of  copper,   a  

p i v o t e d   a c t u a t o r   14,  and  an  o v e r - c u r r e n t   r e l e a s e   device  16  t h a t  

forms  a  l a t ch   for  the  a c t u a t o r   14  when  the  c i r c u i t   b r e a k e r   i s  

c losed   (and  while  i t   is  being  closed)  and  which  r e l e a s e s   t h e  

a c t u a t o r   14  in  response   to  an  o v e r c u r r e n t   or  a  s h o r t - c i r c u i t  



for  e n a b l i n g   the  c i r c u i t   b r e a k e r   to  open.  The  mechanism  is  shown 

in  the  c losed   c o n d i t i o n   of  the  c i r c u i t   b r e a k e r .   A  movable  c o n t a c t  

18,  for  example  of  s i l v e r - t u n g s t e n ,   is  u n i t e d   to  the  end  of  t h e  

c o n t a c t   arm  12  t ha t   is  remote  from  the  a c t u a t o r   14.  The  movable  

c o n t a c t   18  is  in  engagement  with  a  companion  c o n t a c t   20,  also  o f  

s i l v e r - t u n g s t e n   in  th i s   example,  f ixed   to  a  t e r m i n a l   22.  In  o t h e r  

embodiments,   the  companion  c o n t a c t   20  is  capable   of  l i m i t e d  

motion,   and  is  s p r i n g - b i a s e d   toward  the  movable  c o n t a c t .  

Approximate ly   at  i t s   m i d - p o i n t ,   c o n t a c t   arm  12  is  s u p p o r t e d   on 

a  t r a n s v e r s e   p i v o t   24  whose  ends  are  s u p p o r t e d   in  the  c o v e r  

(not  shown)  and  the  case  10.  Where  the  c o n t a c t   20  is  f i x e d ,  

as  in  the  p r e s e n t   example,  t h i s   p i v o t   24  takes   the  form  of  a  t i g h t l y  

wound  coi l   sp r ing   t h a t   resembles   a  rod,  with  i t s   ends  s u p p o r t e d   i n  

the  cover  (not  shown)  and  the  case  10,  and  with  the  c o n t a c t   arm  12 

c a r r i e d   at  the  m i d - p o i n t   along  the  l eng th   of  t h i s   co i l   s p r i n g .  

In  c i r c u i t   b r e a k e r s   where  c o n t a c t   20  is  s p r i n g - b i a s e d ,   the  p i v o t  

24  is  normal ly   a  r i g i d   p i n .  

A  manual  o p e r a t i n g   mechanism  is  p r o v i d e d   for  a c t u a t i n g  

the  t h r e e - p a r t   un i t   or  "hea r t "   12,  14,  16  in to   the  c l o s e d  

c o n f i g u r a t i o n   i l l u s t r a t e d   in  Fig.  1.  This  i n c l u d e s   a  handle   2 6 ,  

for  example  of  molded  i n s u l a t i o n ,   having  a l i g n e d   o p p o s i t e l y   e x t e n d i n g  

p i v o t   p o r t i o n s   26a  r e c e i v e d   in  b e a r i n g s   of  the  molded  case  10 

and  cover  (not  shown).  A  l ink   28  is  a r t i c u l a t e d   to  arm  26b  of  t h e  

handle   26  and  to  the  a c t u a t o r   14.  In  the  p r e s e n t   example,  t h e  

l ink  28  is  a  U-shaped  p iece   of  wire  whose  legs  are  r e c e i v e d   i n  

b e a r i n g s   formed  in  the  a c t u a t o r   14  and  the  arm  26b  r e s p e c t i v e l y .  

In  o the r   c i r c u i t   b r e a k e r s   embodying  the  i n v e n t i o n ,   ( 2 - p o l e  

and  3-pole)   the  l ink   28  is  more  complex,  be ing   made  of  a  number 

of  p a r t s .   In  any  case,   the  arm  26b  of  the  handle   and  the  l ink  28 

c o n s t i t u t e   a  toggle   which  is  s l i g h t l y   o v e r - s e t   (as  shown  in  Fig.  1 ) -  

when  the  c i r c u i t   b r e a k e r   is  c losed .   A  f i n g e r - p i e c e   26c  of  the  h a n d l e  

26  engages  the  case  10  and  cannot   move  c o u n t e r c l o c k w i s e   b e y o n d  

the  p o s i t i o n   i l l u s t r a t e d   in  Fig.  1;  and  for  t h i s   reason  t h e  

t ogg le   26b-28  cannot   become  o v e r s e t   beyond  the  degree  i l l u s t r a t e d .  

In  th i s   c o n d i t i o n ,   the  handle   26  and  the  l ink   28  dr ive   the  t h r e e -  

p a r t   device  12,  14,  16  c o u n t e r c l o c k w i s e   to  force  the  movable  c o n t a c t  

18  a g a i n s t   the  companion  c o n t a c t   20.  The  middle  of  the  s p r i n g  

p i v o t   24  is  fo rced   downward  whil  i t s   ends  are  r e s t r a i n e d   in  t h e  

case  10  and  the  cover  (not  shown),  the  p i v o t   24  thus  becoming  s t r e s s e d .  



When  the  l a tch   16  r e l e a s e s   the  a c t u a t o r   14,  the  t o g g l e  

26b-28  is  no  longer   e f f e c t i v e   to  hold  the  c o n t a c t   arm  12  i n  

i t s   c o n t a c t s - c l o s e d   p o s i t i o n .   Upon  r e l e a s e   of  the  l a t c h ,   t h e  

sp r i ng   p i v o t   24  becomes  f reed   to  dr ive   the  c o n t a c t   arm  12  c o u n t e r -  

c lockwise   about   the  c o n t a c t s   18  and  20  as  a  fulcrum,   p r o v i d i n g  

i n i t i a l   impetus  for  the  c o u n t e r c l o c k w i s e   movement  of  the  c o n t a c t  

arm  12.  A  c o n t a c t - o p e n i n g   sp r i ng   30  then  pushes  the  c o n t a c t   arm 

12  c o u n t e r c l o c k w i s e   about   the  p i v o t   24  in  the  d i r e c t i o n   to  open 
the  c o n t a c t s   18  and  20 .  

The  o v e r c u r r e n t   r e l e a s e   device  16  i nc ludes   an  e l o n g a t e  

b ime ta l   member  in  the  form  of  a  b ime ta l   s t r i p   32.  In  the  c l o s e d  

c o n d i t i o n   of  the  c i r c u i t   b r e a k e r ,   a  c u r r e n t   path  can  be  t r a c e d  

through  the  c i r c u i t   b r e a k e r   from  the  t e r m i n a l   22,  through  t h e  

c losed   c o n t a c t s   20  and  18,  through  a  p o r t i o n   of  the  c o n t a c t   arm 

12  and  along  the  b ime ta l   s t r i p   32,  to  a  f l e x i b l e   conduc tor   34 

of  f i n e - w i r e   copper  b r a i d   which  is  welded  to  the  e x t r e m i t y   o f  

the  b ime ta l   s t r i p   32  and  to  an  e x t e r n a l   p l u g - i n   t e r m i n a l   36 .  

The  b i m e t a l   s t r i p   32  is  a r r anged   so  t h a t ,   upon  h e a t i n g ,   the  r i g h t -  

hand  e x t r e m i t y   of  the  b ime ta l   s t r i p   32  moves  downward  in  r e l a t i o n  

to  the  r e s t   of  the  mechanism,  t h i s   being  the  l a t c h - r e l e a s i n g  

d i r e c t i o n .  

In  i t s   most  widely  used  commercial   form  h i t h e r t o ,   t h e  

"hea r t "   of  t h i s   c lass   of  c i r c u i t   b r e a k e r   i nvo lves   d i r e c t  

engagement  of  an  a c t u a t o r   c o r r e s p o n d i n g   to  the  a c t u a t o r   14 

with  the  free  end  of  a  b i m e t a l   s t r i p   (to  which  end  a  c o n d u c t o r  

c o r r e s p o n d i n g   to  the  conduc tor   34  is  c o n n e c t e d ) .   In  o ther   known 

forms  of  th i s   type  of  c i r c u i t   b r e a k e r   mechanism,  the  b i m e t a l  

s t r i p   is  a r r anged   to  ope ra t e   a  l a tch   s e p a r a t e   from  the  b i m e t a l  

s t r i p ,   and  some  form  of  magnet ic   o p e r a t o r   is  a lso   p rov ided   f o r  

d e f l e c t i n g   t h a t   s e p a r a t e   l a t ch   for  r e l e a s i n g   the  c i r c u i t   b r e a k e r  

under  s h o r t - c i r c u i t   c o n d i t i o n s .   However,  in  those  i n s t a n c e s   i n  

the  pa s t   when  s o - c a l l e d   " s e n s i t i v e "   magnet ic   t r i p p i n g   was  d e s i r e d ,  

i t   always  seemed  to  be  n e c e s s a r y   to  i n c o r p o r a t e   a  co i l   as  p a r t   o f  

an  e l e c t r o - m a g n e t   in  s e r i e s   with  the  conduc t ive   path  through  t h e  

c i r c u i t   b r e a k e r .   Such  a  co i l   adds  c o n s i d e r a b l y   to  t h e  

expense  and  complexi ty   of  c i r c u i t   b r e a k e r s .   However,  in  a c c o r d a n c e  



with  the  p r e s e n t   i n v e n t i o n ,   i t   has  proved  f e a s i b l e   to  a c h i e v e  

high  magnet ic   t r i p p i n g   s e n s i t i v i t y   in  th i s   c l a s s   of  c i r c u i t   b r e a k e r  

of  the  o rder   of  as  l i t t l e   as  f ive  times  the  r a t e d   t h e r m a l  

t r i p p i n g   c u r r e n t ,   w i t h o u t   us ing  a  t r i p   c o i l .   For  example,   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   to  embody  the  p r e s e n t   i n v e n t i o n   (as  

i l l u s t r a t e d   in  the  drawing)  having  a  nominal   c u r r e n t   r a t i n g   o f  

51  amperes,   may  be  r e q u i r e d   to  t r i p   a f t e r   a  time  delay  in  r e s p o n s e  

to  30  amperes,   and  such  a  b r e a k e r   can  be  made  to  t r i p   at  75  amperes  

i n s t a n t a n e o u s l y   using  the  c o n s t r u c t i o n   d e s c r i b e d   with  r e f e r e n c e  

to  the  accompanying  d r a w i n g s .  

R e f e r r i n g   to  F igs .   2  and  3,  the  d e t a i l s   of  the  o v e r c u r -  

r en t   r e l e a s e   16  may  now  be  c o n s i d e r e d .   As  seen  in  Fig.  2,  the  c o n -  

t a c t   arm  12  is  un i t ed   to  one  end  of  the  b i m e t a l   s t r i p   32  b y  

means  of  an  i n t e g r a l   r i v e t   12a,  p r o v i d i n g   a  l o w - r e s i s t a n c e  

e l e c t r i c a l   connec t ion   and  a  secure   mechanica l   c o n n e c t i o n   b e t w e e n  

the  c o n t a c t   arm  12  and  the  b i m e t a l   s t r i p   32.  At  i t s   o p p o s i t e  

end,  the  b i m e t a l   s t r i p   32  is  u n i t e d   to  the  b r a i d   conduc to r   34  b y  

we ld ing .   The  s i d e w a l l s   38a  of  a  c h a n n e l - s h a p e d   core  38  s t r a d d l e  

the  b i m e t a l   32.  The  "bottom"  or-web  of  the  core  38  is  d i s p o s e d  

c l o s e l y   a d j a c e n t   to  the  wide  s u r f a c e   of  the  b i m e t a l   s t r i p   32.  

The  core  38  is  r e s i s t a n c e - w e l d e d   to  the  b i m e t a l   s t r i p   32  at  a  

reg ion   40  ( r e p r e s e n t e d   by  the  small  c r o s s e s ) .   There  is  a  s l i g h t  

space  42  between  the  b i m e t a l   s t r i p   and  t h a t   p o r t i o n   of  the  c o r e  

38  t h a t   is  remote  from  the  welded  region  40.  (The  space  42 

is  e x a g g e r a t e d   in  Fig.  2 ) .  

A  f l a t   a rmature   44  is  s e p a r a t e d   by  small   gaps  f rom 

the  edges  of  the  s ide  wal ls   38a.  A  composi te   rod  m a i n t a i n s  

assembly  of  the  armature   44  to  the  core  38.  This  rod  i nc ludes   a 

hexagona l   head  p o r t i o n   46  which  r e s t s   on  the  web  of  the  core  38,  

and  an  end  p o r t i o n   48  t h a t   is  t h r eaded   a long  p a r t   of  i t s   l e n g t h .  

This  t h r e a d e d   p o r t i o n   48  extends   through  an 

i n t e r n a t a l l y   t h r e a d e d   bushing   50  t h a t   is  u n i t e d   to  the  a r m a t u r e  

44.  The  gaps  between  the  a rmature   44  and  the  s ide  wal l s   38a  of  t h e  

core  38  are  a d j u s t e d   by  r o t a t i n g   the  hexagona l   head  46  of  t h e  

rod,  and  t h e r e a f t e r   the  bush ing   50  is  crimped  a g a i n s t   the  rod  t o  

r e s i s t   any  change  of  ad jus tmen t   such  as  might  o t h e r w i s e   r e s u l t   f rom 

v i b r a t i o n .  

The  c h a n n e l - s h a p e d   core  38  is  made  of  an  e l e c t r i c a l  

grade  s t e e l   such  as  Los i l   630  which  is  p roduced   by  the  B r i t i s h  



Stee l   Corpo ra t i on   and  has  a  high  p e r m e a b i l i t y   and  a  low  r e s i s t i v i t y  

but   d i f f e r s   from  t r a n s f o r m e r   s t e e l   in  e s t a b l i s h i n g   a  high  f l u x  

d e n s i t y   at  r e l a t i v e l y   low  va lues   of  the  induc ing   f i e l d .   The  a r m a t u r e  

44  is  a  s u i t a b l e   s t e e l ,   and  the  composite  rod  i n c l u d i n g   the  h e a d  

p o r t i o n   46  and  the  t h r eaded   rod  48  is  made  of  b r a s s .  

As  can  be  seen  from  Fig.  2,  the  composi te   rod  p a s s e s  

through  a p e r t u r e s   in  the  b ime ta l   s t r i p   32  and  the  web  of  the  c o r e  

38  which  p rov ide   c o n s i d e r a b l e   c l e a r a n c e .   Consequen t ly ,   in  t h e  

c o n d i t i o n   shown  in  Figs.   1 and  2,  the  a rmature   44  is  he ld   i n  

p o s i t i o n   simply  by  the  p r e s s i n g   of  one  end  of  a  l a tch   l e v e r   52 

on  the  upper  end,  as  viewed  in  Figs.   1 and  2,  of  the  c o m p o s i t e  

rod  and  the  r e s t i n g   of  the  hexagonal   head  p o r t i o n   46  on  the  web 

of  the  core  38 .  

The  l a t c h   l e v e r   52  is  p i v o t e d   roughly  midway  b e t w e e n  

i t s   ends  on  a  s h a f t   54  which  i s ,   in  turn ,   s u p p o r t e d   by  a  b r a c k e t  

56.  The  b r a c k e t   56  i nc ludes   two  side  wal ls   t h a t   car ry   the  ends  

of  s h a f t   54.  The  side  wal l s   of  the  b r a c k e t   56  are  connec ted   by  

a  web  56a  t h a t   is  welded  to  the  b ime ta l   s t r i p   32.  A  c o i l  

sp r i ng   58  b i a s e s   the  r i g h t - h a n d   arm  of  l a t ch   l e v e r   52  upward.  The 

co i l   s p r i n g   58  bears   downward  a g a i n s t   a  p iece   of  i n s u l a t i o n   60 

t h a t   is  adhered  to  the  b ime ta l   s t r i p   32.  The  l e f t - h a n d   arm  o f  

the  l a tch   l eve r   52  is  engaged  by  a  s l i g h t   p r o j e c t i o n   62  of  t h e  

composi te   rod  46-48.  The  sp r i ng   58  b i a s e s   the  l a t c h   l eve r   52 

c o u n t e r c l o c k w i s e   and  a c c o r d i n g l y   b i a s e s   the  composi te   rod  46 -48  

downward  so  as  to  b ias   the  armature   44  away  from  the  core  38.  

During  p e r i o d s   of  moderate  o v e r c u r r e n t   f lowing  through  t h e  

b ime ta l   s t r i p   32,  the  b ime ta l   s t r i p   32  d e f l e c t s   downward,  and  

c a r r i e s   the  b r a c k e t   56  and  the  p ivo t   54  downward.  Since  p r o j e c t i o n  

62  c o n s t i t u t i n g   the  upper  end  of  the  composite   rod  46 -48  

suppor t s   the  l e f t - h a n d   e x t r e m i t y   of  the  l a t ch   l eve r   52,  t h e  

r i g h t - e n d   e x t r e m i t y   of  the  l a tch   l eve r   52  moves  downward  a n d  

u n l a t c h e s   the  a c t u a t o r   14.  When  th i s   occur s ,   the  sp r i ng   30 

pushes  the  c o n t a c t   arm  12  c o u n t e r c l o c k w i s e ,   the  a c t u a t o r   14 

moves  c lockwise   about  i t s   p i v o t ,   and  the  c o n t a c t s   18  and  20  a r e  

o p e n e d .  

When  there   is  a  s h o r t - c i r c u i t   or  a  c u r r e n t   of  s u f f i c i e n t  

magnitude  to  magnet i se   the  core  38  s u f f i c i e n t l y   to  cause  t h e  

armature   44  to  move  inwards  a g a i n s t   the  core  38,  the  c o m p o s i t e  

rod  46-48  s h i f t s   upward  and  d r ives   the  l a t c h   l e v e r   52  c l o c k w i s e  



about  i t s   p i v o t   54.  This  c lockwise   movement  of  the  l a t ch   l e v e r  

52  r e l e a s e s   the  a c t u a t o r   14  from  the  l a t c h   l e v e r   52  and  t h e  

c o n t a c t   arm  12  is  dr iven  c o u n t e r c l o c k w i s e   as  be fo re   to  open  t h e  

c o n t a c t s   18  and  20.  

The  only  c u r r e n t   path  through  the  o v e r c u r r e n t   r e l e a s e  

16  is  t h a t   which  i nc ludes   the  l ength   of  the  b i m e t a l   s t r i p   32 .  

The  i n s u l a t o r   60  p r e v e n t s   c u r r e n t   from  f lowing  through  the  c o i l  

s p r i n g   58  and  the  l a t ch   l eve r   52.  Moreover,  there   is  an  i n s u l a t i n g  

bush ing   64  in  the  p i v o t   of  the  a c t u a t o r   14  on  the  c o n t a c t   arm 

12,  and  th i s   i n s u l a t i o n   p r e v e n t s   flow  of  any  c u r r e n t   from  t h e  

b ime ta l   s t r i p   32  through  the  rod  p o r t i o n   46  and  the  l a t c h   l e v e r  

52  to  the  a c t u a t o r   14.  

The  combined  thermal   and  magnet ic   t r i p p i n g   device  16 

is  of  remarkable   magnetic   s e n s i t i v i t y ,   c o n s i d e r i n g   the  f a c t   t h a t  

no  coi l   is  needed.   The  cost   of  such  a  co i l   and  the  i n h e r e n t  

complex i ty   of  a  co i l   are  e l i m i n a t e d .   The  e n t i r e   t r i p p i n g   d e v i c e  

16  is  compat ib le   with  the  r e q u i r e m e n t   in  th i s   c l a s s   of  c i r c u i t  

b r e a k e r   t h a t   the  "hea r t "   compr is ing   p a r t s   12-14-16  must  be  o p e r a t e d  

c lockwise   as  a  un i t   when  the  c i r c u i t   b r e a k e r   is  manual ly   c l o s e d .  

The  un i t   16  and  the  movable  c o n t a c t   arm  12  have  a  very  s m a l l  

moment  of  i n e r t i a   and  move  at  high  speed  to  i n t e r r u p t   an  o v e r c u r r e n t  

or  a  s h o r t - c i r c u i t   when  the  c o n t a c t s   open.  This  c i r c u i t   b r e a k e r  

can  have  a  c u r r e n t - i n t e r r u p t i n g   r a t i n g   of  3,000  amperes  at  415 

v o l t s ,   and  i t   can  t r i p   at  5  times  i t s   r a t e d   c u r r e n t ,   with  r a t e d  

c u r r e n t s   as  low  as  15  amperes.   This  b r e a k e r   can  be  made  as  an 

"L"  c h a r a c t e r i s t i c   un i t   to  VDE  0664  (German  S t a n d a r d ) .  

As  w i l l   be  a p p a r e n t   to  those  s k i l l e d   in  the  a r t ,   t h i s  

c i r c u i t   b r e a k e r   is  t r i p - f r e e ,   so  t ha t   the  c o n t a c t - o p e n i n g   o p e r a t i o n  

of  the  c o n t a c t   arm  12  when  the  a c t u a t o r   14  is  u n l a t c h e d   is  n o t  

in  any  way  impeded  i f   the  handle   26  is  p r e s s e d   to  remain  in  t h e  

"on"  p o s i t i o n   i l l u s t r a t e d .   However,  i f   the  handle   26  is  n o t  

r e s t r a i n e d ,   the  handle  26  is  moved  by  the  s p r i n g   30  to  the  " o f f "  

p o s i t i o n   when  the  c o n t a c t   12  arm  is  dr iven  to  i t s   "off"   p o s i t i o n .  

A d d i t i o n a l l y ,   even  though  the  a c t u a t o r   14  is  momentar i ly   d r i v e n  

c lockwise   when  i t   is  u n l a t c h e d ,   the  a c t u a t o r   14  qu i ck ly   moves 

c o u n t e r c l o c k w i s e e   when  the  handle  26  moves  to  the  "off"   p o s i t i o n .  

The  a c t u a t o r   14  is  then  in  c o n d i t i o n   to  become  r e l a t c h e d   a g a i n s t   t h e  

l a t c h   l eve r   52  at  the  s t a r t   of  a  subsequen t   c i r c u i t - b r e a k e r  

c l o s i n g   o p e r a t i o n   of  the  handle  26.  



1.  A  c i r c u i t   b r e a k e r   having  a  case  (10)  of  molded  i n s u l a t i o n  

and  a  mechanism  i n c l u d i n g  

a  p i v o t e d   un i t   compr is ing   an  e l o n g a t e   c o n t a c t   arm  (12) 

having  a  p i v o t a l   suppor t   (24)  between  the  ends  t h e r e o f   and  

having  a  movable  c o n t a c t   (18)  at  one  end  t h e r e o f ,   an  a c t u a t o r  

(14)  p i v o t e d   to  the  o the r   end  of  the  c o n t a c t   arm  (12),  and  an  

o v e r c u r r e n t   r e l e a s e   device  (16)  c o n s t i t u t i n g   l a t c h i n g   means  f o r  

the  p i v o t e d   a c t u a t o r   (14)  and  i n c l u d i n g   a  s h o r t - c i r c u i t   r e s p o n s i v e  

e l e c t r o m a g n e t   (38,44)  and  an  e longa te   o v e r c u r r e n t   r e s p o n s i v e  

b ime ta l   (32)  f ixed   at  one  end  t h e r e o f   to  the  c o n t a c t   arm  ( 1 2 ) ,  

the  mechanism  also  i n c l u d i n g  

a  hand l e   (26)  p i v o t e d  i n   the  sa id   case  (10)  and  l i n k  

means  (28)  a r i t c u l a t e d   to  the  a c t u a t o r   (14)  and  a c t i n g   w i t h  

the  handle   (26)  to  form  an  o p e r a t i n g   toggle   for  the  p i v o t e d   u n i t ,  

an  opening  sp r ing   (30)  which  b i a s e s   the  c o n t a c t   arm  (12) 

towards  the  opening  d i r e c t i o n ,   and  

a  companion  c o n t a c t   (20)  engageable   by  the  movable  

c o n t a c t   (18) when  the  handle  (26)  is  o p e r a t e d   to  c lose  the  c i r c u i t  

b r e a k e r ,   c h a r a c t e r i s e d   in  t h a t   the  e l e c t r o m a g n e t   comprises   a  

core  (38)  and  an  armature   (44)  t o g e t h e r  e n c i r c l i n g   t h e  b i m e t a l  

(32),  the  core  (38)  being  f ixed   to  the  p i v o t e d   un i t   (12,  14,  16) 

a d j a c e n t   the  sa id   f ixed   end  of  the  b ime ta l   (32),  means  (46 ,48)  

s u p p o r t i n g   the  armature   (44)  at  the  side  of  the  b ime ta l   (32)  r emote  

from  the  c o n t a c t   arm  (12)  and  the  s u p p o r t i n g   means  (46,48)  l i m i t i n g  

the  gap  between  the  core  (38)  and  the  a rmature   (44),  and  a  m e d i a l l y  

p i v o t e d   l a tch   l e v e r   (52)  c a r r i e d  b y   t h e  b i m e t a l   (32)  and  d i s p o s e d  

between  the  b ime ta l   and  the  c o n t a c t   arm  (12),  one  end  of  t h e  

l a t ch   l eve r   (52)  a c t i n g   as  a  l a tch   normal ly   o b s t r u c t i n g   t h e  

a c t u a t o r   (14)  and  the  o the r   end  of  the  l a t ch   l e v e r   (52)  being  o p e r a t e d  

by  the  a rmature   (44),  the  a r rangement   being  such  t h a t   o v e r c u r -  

r en t   in  the  b i m e t a l   (32)  causes  d i s p l a c e m e n t   of  the  p i v o t   ( 5 4 ) ' a n d  

the  l a t ch   end  of  the  l a t ch   l eve r   (52)  to  r e l e a s e   the  a c t u a t o r   (14) 

and  t h a t   the  s h o r t - c i r c u i t   c u r r e n t   in  the  b ime ta l   (32)  causes  p i v o t -  

ing  of  the  l a t ch   l eve r   (52)  to  r e l e a s e   the  a c t u a t o r   ( i 4 ) .  

2.  A  c i r c u i t   b r e a k e r   accord ing   to  c la im  1,  c h a r a c t e r i s e d   by  

a  sp r i ng   (58)  b i a s i n g   the  l a t ch   l ever   (52)  in to   i t s   a c t u a t o r -  

l a t c h i n g   p o s i t i o n   and  b i a s i n g   the  armature   (44)  away  from  the  core  ( 3 8 ) .  
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