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©  Temperature  sensitivity  relay. 

A  temperature-sensitive  switch  is  provided  with  a  resi- 
lient  movable  cantilever  composed  of  amorphous  ferro- 
magnetic  material  having  a  Curie  point.  The  cantilever  is 
adapted  to  carry  a  first  contact  member.  A  second  contact 
member  is  disposed  adjacent  the  first  contact  member  for  at 
least  intermittently  establishing  electrical  contact  with  the 
first  contact  member.  A  magnet  is  associated  with  and 
adapted  to  bias  the  cantilever  to  a  first  position  that 
establishes  electrical  continuity  between  the  first  and  second 
contact  members.  The  cantilever  is  transformed  from  a 
ferromagnetic  phase  to  a  paramagnetic  phase  when  its 
temperature  exceeds  the  Curie  point,  whereby  the  cantilever 
assumes  a  second  position  in  which  the  electrical  conductiv- 
ity  is  interrupted.  The  switch  is  lightweight,  compact, 
economical  to  manufacture  and  reliable  in  operation. 



TEMPERATURE-SENSITIVE  SWITCH 

T h i s   a p p l i c a t i o n   is  r e l a t e d   to  the   f i e l d   o f  

t e m p e r a t u r e - s e n s i n g   e l e c t r i c a l   s w i t c h e s .   In  p a r t i c u l a r ,  

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

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

to  o p e r a t e   the   s w i t c h .  

BACKGROUND  OF  THE  INVENTION 

T h e r m a l   s w i t c h e s   c o n v e n t i o n a l l y   used   to  c o n -  

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

e l e m e n t ,   the   two  m a t e r i a l s   of  which   have   d i f f e r e n t  

t h e r m a l   c o e f f i c i e n t s   of  e x p a n s i o n ,   so  t h a t   the  b i -  

m e t a l l i c   e l e m e n t   moves  from  one  p o s i t i o n   to  a n o t h e r   i n  

r e s p o n s e   to  an  i n c r e a s e   or  d e c r e a s e   in  a m b i e n t   t e m p e r a -  

t u r e .   A  c o n t a c t   c a r r i e d   by  the  b i m e t a l l i c   e l e m e n t   i s  

t h e r e b y   moved  t o w a r d s   or  away  from  a  f i x e d   c o n t a c t   i n  

r e s p o n s e   to  a m b i e n t   t e m p e r a t u r e   c h a n g e s   to  make  o r  

b r e a k   a  c i r c u i t .   The  movement   is  g r a d u a l ,   c a u s i n g  

e n g a g e m e n t   and  d i s e n g a g e m e n t   b e t w e e n   the   c o n t a c t s   t o   b e  

e f f e c t e d   too  s l o w l y .   C o n t a c t   wear  is  a c c e l e r a t e d   a n d  

t he   s w i t c h   f a i l s   p r e m a t u r e l y .  

To  i n c r e a s e   t he   v e l o c i t y   of  the   m o v a b l e  

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

o u t   s e c t i o n s   or  w i t h   c u r v e d   c r o s s   s e c t i o n s   t h a t   p r o v i d e  

a  " s n a p "   a c t i o n .   Such  m o d i f i c a t i o n s   i n c r e a s e   the  c o s t  

of  the   s w i t c h   and  s u b j e c t   the   e l e m e n t   to  J o u l e   h e a t i n g ,  
w h i c h   can  a d v e r s e l y   a l t e r   the   c h a r a c t e r i s t i c s   of  t h e  

b i m e t a l ,   and  h e n c e   the   a c c u r a c y   and  r e l i a b i l i t y   of  t h e  

s w i t c h .   S w i t c h   c o n s t r u c t i o n s   w h e r e i n   r e l a t i v e   m o v e m e n t  



b e t w e e n   the   c o n t a c t s   is   due  in  p a r t   to  t e m p e r a t u r e  

c h a r a c t e r i s t i c s   of  a  m a g n e t i c   m a t e r i a l ,   such  as  t h o s e  

t a u g h t   by  U.S .   P a t e n t s   No.  2 , 9 5 1 , 9 2 7   and  3 , 2 8 7 , 5 4 1 ,  

p r o v i d e   c o n t a c t   v e l o c i t i e s   too  s low  to  p r e v e n t   c o n t a c t  

w e a r   and  p r e m a t u r e   s w i t c h   f a i l u r e .   For  t h e s e   r e a s o n s ,  

t e m p e r a t u r e - s e n s i t i v e   s w i t c h e s   of  t h e  t y p e   d e s c r i b e d  

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

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

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  t e m p e r a t u r e -  

s e n s i t i v e   s w i t c h ,   s u c h   as  a  r e l a y   s w i t c h ,   t h a t   is  l i g h t -  

w e i g h t ,   c o m p a c t ,   e c o n o m i c a l   to  m a n u f a c t u r e   and  r e l i a b l e  

in  o p e r a t i o n .   G e n e r a l l y   s t a t e d ,   the   s w i t c h   is  m o u n t e d  

on  base   means  t h a t   s u p p o r t   a  r e s i l i e n t   m o v a b l e   c a n t i -  

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

h a v i n g   a  C u r i e   p o i n t .   The  c a n t i l e v e r   is   a d a p t e d   t o  

c a r r y   a  f i r s t   c o n t a c t   member .   A  s e c o n d   c o n t a c t   m e m b e r  

i s   d i s p o s e d   a d j a c e n t   s a i d   f i r s t   c o n t a c t   member  f o r   a t  

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

w i t h   s a i d   f i r s t   c o n t a c t   member .   The  f i r s t   and  s e c o n d  

c o n t a c t   members   a r e   c o n n e c t e d   to  f i r s t   and  s e c o n d  

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

t h e   c a n t i l e v e r   and  e l e c t r i c a l l y   c o n n e c t   i t   to  the   f i r s t  

t e r m i n a l   m e a n s .   S u p p o r t   means  a re   p r o v i d e d   f o r   s u p p o r t -  

ing  the  s e c o n d   t e r m i n a l   m e a n s .   A  m a g n e t   means   is  a s s o -  
c i a t e d   w i t h   and  a d a p t e d   to  b i a s   the  c a n t i l e v e r   to  a  

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

b e t w e e n   the  f i r s t   and  s e c o n d   c o n t a c t   m e m b e r s .   The  c a n t i -  

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

p a r a m a g n e t i c   p h a s e   when  i t s   t e m p e r a t u r e   e x c e e d s   t h e  

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

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

i n t e r r u p t e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

and  f u r t h e r   a d v a n t a g e s   w i l l   become  a p p a r e n t   w h e n  
r e f e r e n c e   is  made  to  t he   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n  
of   the  p r e f e r r e d   e m b o d i m e n t s   of  the  i n v e n t i o n   and  t h e  



a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

FIG.   1  i s   a  s i d e   s e c t i o n a l   v iew  of  a  f i r s t  

e m b o d i m e n t   of  the   i n v e n t i o n ;  
FIG.   2  i s   a  top   e l e v a t i o n a l   v iew  of  t h e  

e m b o d i m e n t   of  FIG.  1,  p a r t i a l l y   b r o k e n   away  to  show  t h e  

s w i t c h   s t r u c t u r e ;  

FIG.   3  i s   a  top   e l e v a t i o n a l   v iew  of  a  s e c o n d  

e m b o d i m e n t   of  the   i n v e n t i o n ,   p a r t i a l l y   b r o k e n   away  t o  

show  the   i n t e r n a l   s t r u c t u r e ;  

FIG.  4  i s   a  top   e l e v a t i o n a l   v iew  of  a  t h i r d  

e m b o d i m e n t  o f   the   i n v e n t i o n ,   p a r t i a l l y   b r o k e n   away  t o  

show  i t s   i n t e r n a l   s t r u c t u r e ;  

.  FIG.   5  i s   a  s i d e   s e c t i o n a l   v iew  of  the  e m b o d i -  

men t   of  FIG.  4 ;  

FIG.  6  i s   a  s c h e m a t i c   d i a g r a m   showing   a  

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

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

w a r n i n g   l i g h t s ;  

FIG.  7  i s   a  s c h e m a t i c   d i a g r a m   showing   a  

t h e r m a l l y - s e n s i t i v e   s w i t c h   e m p l o y e d   as  a  dua l   c i r c u i t  

b r e a k e r ,   such   as  f o r   a u t o m o t i v e   h e a d l i g h t s   and  r u n n i n g  

l i g h t s ;  

FIG.  8  i s   a  top   e l e v a t i o n a l   v iew  of  a  f o u r t h  

e m b o d i m e n t   of  the   i n v e n t i o n   e m p l o y i n g   an  e l e c t r o -  

m a g n e t ,   p a r t i a l l y   b r o k e n   away  to  show  i n t e r n a l   s t r u c t u r e  

t h e r e o f ;  

FIG.  9  i s   a  top   e l e v a t i o n a l   view  of  a  f i f t h  

e m b o d i m e n t   of  the   i n v e n t i o n ,   i n c l u d i n g   manua l   r e s e t  

m e a n s ,   p a r t i a l l y   b r o k e n   a w a y  t o   show  i n t e r n a l   s t r u c -  

t u r e ;  

FIG.  10  i s   a  top   e l e v a t i o n a l   view  of  a  s i x t h  

e m b o d i m e n t   of  the   i n v e n t i o n ,   p a r t i a l l y   b r o k e n   away  t o  

show  i n t e r n a l   s t r u c t u r e ;  

FIG.  11  i s   a  top  e l e v a t i o n a l   view  of  a  

s e v e n t h   e m b o d i m e n t   of  the   i n v e n t i o n ,   e m p l o y i n g   a  

m e r c u r y - w e t t e d   c o n t a c t ,   p a r t i a l l y   b r o k e n   away  to  s h o w  

i n t e r n a l   s t r u c t u r e ;  
FIG.  12  is   a  s c h e m a t i c   d r a w i n g   showing   t h e  



e m b o d i m e n t   of  FIG.  8  u s e d   as  a  lamp  f l a s h e r ;  

FIG.  13  i s   a  s c h e m a t i c - d i a g r a m   s h o w i n g   t h e  

e m b o d i m e n t   of  FIG.  9  u sed   as  a  c i r c u i t   b r e a k e r ;  

FIG.  14  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   t h e  

e m b o d i m e n t   of  FIG.   10  u s e d   as  a  c i r c u i t   b r e a k e r ;  

FIG.  15  is   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t i a l l y  

in  s e c t i o n ,   of  a  f i r s t   e m b o d i m e n t   of  the   i n v e n t i o n ;  

FIG.  16  is   a  top   e l e v a t i o n a l   v i e w ,   t a k e n   a l o n g  

t h e   l i n e   A-A  of  F ig .   1 5 ;  

FIG.  17  is   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t i a l l y  
in  s e c t i o n ,   s h o w i n g   a  s e c o n d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ;  

FIG.  18  is   a  top  e l e v a t i o n a l   v iew  of  the   t h e r -  

mal  r e l a y   of  F i g .   17,  t a k e n   a l o n g   the   l i n e   B-B  of  F i g .   1 7 ;  

FIG.  19  shows  a  s i d e   e l e v a t i o n a l   v i e w ,   p a r -  

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

r e s i l i e n t   means   f o r   b i a s i n g   the   c a n t i l e v e r   t o w a r d s   a  

c l o s e d   or  open   p o s i t i o n .  

FIG.  20  is   a  s c h e m a t i c   d r a w i n g   s h o w i n g   t h e  

e m b o d i m e n t   of  F i g .   16  as  u sed   to  c o n t r o l   a  r a d i a t o r   c o o l -  

ing   and  c o n d e n s e r   f a n ;  

FIG.  21  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   t h e  

e m b o d i m e n t   of  F ig .   15  as  used   to  c o n t r o l   a  r a d i a t o r  

c o o l i n g   f a n ;   a n d  

FIG.  22  is   a  s i d e   e l e c t r i c a l   v iew  s h o w i n g   t h e  

e m b o d i m e n t   on  F ig .   15  as  used   to  open   a  c i r c u i t   u p o n  
a p p l i c a t i o n   t h e r e t o   of  h e a t   a b o v e   a  p r e d i c t e d  

t e m p e r a t u r e .  
DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r r i n g   to  FIGS.  1  a n d   2,  t h e r e   is  shown  a  

d u a l   s e c t i o n   t h e r m a l l y - s e n s i t i v e   s w i t c h   20  h a v i n g   a  b a s e  

m e a n s   c o m p r i s e d   of  a  b a s e   member  22  and  a  c o v e r   m e m b e r  

24.  Base   member  22  may  be  p r o v i d e d   w i t h   m o u n t i n g   m e a n s  

26  h a v i n g   m o u n t i n g   h o l e s   28,  i f   d e s i r e d ,   a l t h o u g h   t h e  

s w i t c h   20  may  be  a d h e s i v e l y   a t t a c h e d   to  a  s u r f a c e   w h o s e  

t e m p e r a t u r e   is  to  be  m o n i t o r e d   or  c o n t r o l l e d ,   o r ,   due  t o  

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

s w i t c h   20  may  s i m p l y   be  p l u g g e d   i n t o   a  c o n v e n t i o n a l  



s o c k e t   or  c o n n e c t e d   i n - l i n e   w i t h   c o n v e n t i o n a l   q u i c k -  

c o n n e c t   c o n n e c t o r s .  

Base   member  22  is   p r o v i d e d   w i t h   a  p o c k e t   30  o r  

t h e   l i k e   f o r   r e t a i n i n g   a  p e r m a n e n t   m a g n e t   32,  f o r   p r o -  
v i d i n g   a  m a g n e t i c   f i e l d   to  a t t r a c t   f e r r o m a g n e t i c   a m o r -  

p h o u s   m e t a l l i c   m a t e r i a l   when  i t   is  at   a  t e m p e r a t u r e  

b e l o w   i t s   C u r i e   p o i n t .   S w i t c h   20  c o n t a i n s   two  m i r r o r -  

image   t e m p e r a t u r e   s e n s i t i v e   s w i t c h e s ,   u s a b l e   as  a  d u a l  

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

p e r a t u r e   s e n s i n g   s w i t c h .   The  m o d i f i c a t i o n s   r e q u i r e d   t o  

make  s w i t c h   20  s u i t a b l e   fo r   such   u s e s   a re   w e l l - k n o w n   i n  

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

a p p a r e n t   to  one  s k i l l e d   in  the   a r t .  

As  s h o w n ,   ba se   member  30,  p r e f e r a b l y   of  a  n o n -  

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

m e m b e r s   shown  as  p o s t s   34  and  34a ,   f o r   s u p p o r t i n g   a  

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

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

m e t a l l i c   m a t e r i a l s   used   h e r e i n   is  r e l a t i v e l y   h i g h .   To 

a v o i d   l o c a l i z e d   c o n t a c t   b u r n i n g ,   and  l o s s   of  c o n t a c t ,  

t he   a m o r p h o u s   m a t e r i a l   s h o u l d   no t   be  used   d i r e c t l y   f o r  

e l e c t r i c a l   t e r m i n a t i o n .  

As  s h o w n ,   a  p a i r   of  t e r m i n a l s ,   38,  38a  a r e  

f o r m e d   as  an  i n t e g r a l   p a r t   of  c o n t a c t   members   40,  4 0 a  

w h i c h   e x t e n d   t h r o u g h   u p s t a n d i n g   s i d e   w a l l   42  of  b a s e  

member   22.  T e r m i n a l s   38,  38a  a re   m o l d e d   i n t o   s i d e   w a l l  

42.  A l t e r n a t i v e l y ,   the   t e r m i n a l s   can  be  p r e s s e d   t h r o u g h  

or  s t a k e d   to  s i d e   w a l l   42,  or  r e t a i n e d   t h e r e i n   by  o t h e r  

c o n v e n t i o n a l   m e a n s .   A l s o ,   as  w i l l   be  a p p a r e n t ,   in  some 

v a r i a t i o n s   and  m o d i f i c a t i o n s   of  the  i n v e n t i o n ,   i t   may 
be  d e s i r a b l e   to  f a b r i c a t e   c o n t a c t   members   40,  40a  a n d  

t e r m i n a l s   38,  38a  as  s e p a r a t e   c o m p o n e n t s ,   e l e c t r i c a l l y  

c o n n e c t e d   t o g e t h e r .  

P o s t s   34,  34a  s e r v e   as  s u p p o r t   and  c o n n e c t i o n  

member s   b e t w e e n   one  of  a  p a i r   of  f i r s t   t e r m i n a l s   44  a n d  

a t   l e a s t   one  r e s i l i e n t   m o v a b l e   c a n t i l e v e r ,   such   as  46  

or  47.  C a n t i l e v e r s   46  and  47  may  be  i d e n t i c a l ,   or  may 
be  made  w i t h   a m o r p h o u s   f e r r o m a g n e t i c   m a t e r i a l s   h a v i n g  



d i f f e r e n t   C u r i e   t e m p e r a t u r e s ,   and  may  be  e i t h e r   a  s i n g l e  

s t r i p   of  such   m a t e r i a l ,   or  a  l a m i n a t e d   a s s e m b l y   of  t w o  

or  more  s t r i p s   of  such   an  a m o r p h o u s   f e r r o m a g n e t i c  

m a t e r i a l ,   to  i n c r e a s e   s t i f f n e s s ,   i n c r e a s e   f e r r o m a g n e t i c  

m a s s ,   or   d e c r e a s e   r e s i s t a n c e ,   in  a c c o r d a n c e   w i t h   t e c h -  

n i q u e s   w e l l - k n o w n   in  the   a r t .   Here  c a n t i l e v e r   46  i s  

shown  as  a  l a m i n a t e d   a s s e m b l y   h a v i n g   two  s t r i p s   of  a m o r -  

p h o u s   f e r r o m a g n e t i c   m a t e r i a l   50  and  52,  l a m i n a t e d  

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

44  by  a  g r i p p i n g   or  c l a m p i n g   m e a n s ,   h e r e   shown  as  a  

r i v e t   54  p a s s i n g   t h r o u g h   or  a d j a c e n t   to  m o v a b l e   c o n t a c t  

member  46  and  a  f i r s t   t e r m i n a l   44,  and  t h r o u g h   p o s t   3 4 ,  

c l a m p i n g   c a n t i l e v e r   46  and  f i r s t   t e r m i n a l   44  in  m e c h a n i -  

c a l   and  e l e c t r i c a l   c o n t a c t .   C a n t i l e v e r   47  i s   a l s o  

shown  as  a  l a m i n a t e d   member ,   i n c l u d i n g   s t r i p s   56  and  5 8 ,  

g r i p p e d   or  c l a m p e d   to  each   o t h e r   and  to  a  p o s t   34a  by  a  

r i v e t   54.  P r e f e r a b l y ,   e a c h   c a n t i l e v e r   46  o r   47  i s  

f i t t e d   w i t h   a  c o n t a c t   e l e m e n t ,   to  a v o i d   t he   p o s s i b i l i t y  

of  c o n t a c t   b u r n i n g   due  to  the   i n h e r e n t   r e s i s t i v i t y   o f  

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

a t t a c h e d   to  c a n t i l e v e r   46  or   47  by  f o r m i n g   an  a p e r t u r e  

t h e r e t h r o u g h   ( n o t   s h o w n ) ,   and  r i v e t i n g   a  c o n v e n t i o n a l  

c o n t a c t   e l e m e n t   60  to   a  r e s i l i e n t   m o v a b l e   c a n t i l e v e r  

such   as  46  or   47  a d j a c e n t   i t s   r e s p e c t i v e   s e c o n d   c o n t a c t  

member  40.  Movab l e   c a n t i l e v e r s   46,  47,  a r e   b i a s e d   to  a  

n o r m a l l y   open   s w i t c h   p o s i t i o n ,   shown  as  open   p o s i t i o n  

62,  by  t h e i r   own  i n h e r e n t   r e s i l i e n c e   and  the   p o s i t i o n i n g  

of  s u p p o r t   m e a n s ,   shown  as  p o s t   34,  and  a t t r a c t e d   t o  

c l o s e d   p o s i t i o n ,   shown  in  b r o k e n   l i n e s   as  p o s i t i o n   6 4 ,  

by  a t t r a c t i o n   to  m a g n e t   32  when  the  a m o r p h o u s   m e t a l l i c  

m a t e r i a l   of  m o v a b l e   c a n t i l e v e r   46,  47  is  at   a  t e m p e r a -  

t u r e   b e l o w   i t s   C u r i e   p o i n t .   S p r i n g   means   c a n ,   o p t i o n a l -  

l y ,   be  e m p l o y e d   in  the  c o n v e n t i o n a l   way,  to  a s s i s t   t h e  

r e s i l i e n c e   of  the   c a n t i l e v e r s .  

The  v e l o c i t y   of  the   m o v a b l e   c a n t i l e v e r s   46,  47 

may  be  a c c e l e r a t e d   by  b e n d i n g   each   of  the   c a n t i l e v e r s  

46,  47  i n t o   a  c u r v e d   or  V - s h a p e d   c r o s s   s e c t i o n ,   or  b y  

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



f i c a t i o n s   t h a t   p r o d u c e   a  s n a p - a c t i o n .   A l s o ,   m a g n e t   32  

may  be  r e m o v e d ,   and  m a g n e t s   p l a c e d   in  p o s i t i o n s   66  a n d  

67,   shown  in  p h a n t o m   l i n e s ,   and  m o v a b l e   c o n t a c t   m e m b e r s  

46,  47  b i a s e d ,   such   as  by  b e n d i n g   or  by  p o s i t i o n i n g   o f  

p o s t s   34,  to  be  i n h e r e n t l y   u r g e d   to  c l o s e   p o s i t i o n   6 4 ,  

and  p u l l e d   to  open  p o s i t i o n   62  by  the   a t t r a c t i o n   of  a  

m a g n e t   in  p o s i t i o n   66,  67  when  at   a  t e m p e r a t u r e   b e l o w  

i t s   r e s p e c t i v e   C u r i e   p o i n t .   A l s o   m a g n e t   32  can  b e  

p o s i t i o n e d   as  in  F i g u r e   3  w i t h   a  f l u x   c o n c e n t r a t o r   3 2 a .  

S a i d   f l u x   c o n c e n t r a t o r   32a  e f f e c t i v e l y   l o c a l i z e s   m a g n e t  

32  b i a s   to  a  s m a l l   a r e a   of  r e s i l i e n t   m o v a b l e   c a n t i l e v e r  

46,   47  e l i m i n a t i n g   e f f e c t   of  t e m p e r a t u r e   v a r i a t i o n   o v e r  

c a n t i l e v e r   46,   4 7 .  

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

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

d e s i r e d   c o m p o s i t i o n   a t   a  r a t e   of  a t   l e a s t   a b o u t   1 0  ° C /  

s e c ,   e m p l o y i n g   m e t a l   a l l o y   q u e n c h i n g   t e c h n i q u e s   w e l l -  

known  to  t he   g l a s s y   m e t a l   a l l o y   a r t ;   s e e ,   e . g . ,   U . S .  

P a t e n t   3 , 8 5 6 , 5 1 3   to   Chen  et  a l .   The  p u r i t y   of  a l l   c o m -  

p o s i t i o n s   is  t h a t   f ound   in  n o r m a l   c o m m e r c i a l   p r a c t i c e .  

A  v a r i e t y   of  t e c h n i q u e s   a r e   a v a i l a b l e   f o r  

f a b r i c a t i n g   c o n t i n u o u s   r i b b o n ,   w i r e ,   s h e e t ,   e t c .   T y p i -  

c a l l y ,   a  p a r t i c u l a r   c o m p o s i t i o n   is  s e l e c t e d ,   p o w d e r s   o r  

g r a n u l e s   of  t he   r e q u i s i t e   e l e m e n t s   in  the   d e s i r e d  

p o r t i o n s   a r e   m e l t e d   and  h o m o g e n i z e d ,   and  the  m o l t e n  

a l l o y   is  r a p i d l y   q u e n c h e d   on  a  c h i l l   s u r f a c e ,   such  as  a  

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

U n d e r   t h e s e   q u e n c h i n g   c o n d i t i o n s ,   a  m e t a -  

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

m e t a s t a b l e   m a t e r i a l   may  be  g l a s s y ,   in  w h i c h   c a se   t h e r e  

is   no  l o n g - r a n g e   o r d e r .   X - r a y   d i f f r a c t i o n   p a t t e r n s   o f  

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

t h a t   o b s e r v e d   fo r   i n o r g a n i c   o x i d e   g l a s s e s .   Such  g l a s s y  

a l l o y s   must   be  at   l e a s t   50%  g l a s s y   to  be  s u f f i c i e n t l y  

d u c t i l e   to  p e r m i t   s u b s e q u e n t   h a n d l i n g ,   such   as  s t a m p i n g  

t h e   c a n t i l e v e r   from  r i b b o n s   of  the   a l l o y s   w i t h o u t  

d e g r a d a t i o n  o f   the  c a n t i l e v e r ' s   f e r r o m a g n e t i c   p r o p e r -  
t i e s .   P r e f e r a b l y ,   the   g l a s s y   m e t a l   c a n t i l e v e r   must  b e  



a t   l e a s t   80%  g l a s s y   to  a t t a i n   s u p e r i o r   d u c t i l i t y .  

By  h o m o g e n e o u s   is   m e a n t   t h a t   the   m a t e r i a l ,   a s  

p r o d u c e d ,   is  of  s u b s t a n t i a l l y   u n i f o r m   c o m p o s i t i o n s   i n  

a l l   d i m e n s i o n s .   By  d u c t i l e   is  mean t   t h a t   t he   c a n t i l e v e r  

m a t e r i a l   can  be  b e n t   to  a  r o u n d   r a d i u s   as  s m a l l   as  t e n  
t i m e s   the   f o i l   t h i c k n e s s   w i t h o u t   f r a c t u r e .  

The  m e t a s t a b l e   p h a s e   may  a l s o   be  a  s o l i d   s o l u -  

t i o n   of  t he   c o n s t i t u e n t   e l e m e n t s .   In  the   c a s e   of  t h e  

c a n t i l e v e r   of  wh ich   t e m p e r a t u r e - s e n s i t i v e   s w i t c h   10  i s  

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

not   o r d i n a r i l y   p r o d u c e d   u n d e r   c o n v e n t i o n a l   p r o c e s s i n g  

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

l i n e   a l l o y s .   X - r a y   d i f f r a c t i o n   p a t t e r n s   of  t he   s o l i d  

s o l u t i o n   a l l o y s   show  t he   s h a r p   d i f f r a c t i o n   p e a k s  

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

ing  of  t he   p e a k s   due  to  d e s i r e d   f i n e - g r a i n e d   s i z e   o f  

c r y s t a l l i t e s .   Such  m e t a s t a b l e   m a t e r i a l s   a re   a l s o  

d u c t i l e   when  p r o d u c e d   u n d e r   the   c o n d i t i o n s   d e s c r i b e d  

a b o v e .  

P r e f e r a b l y ,   t h e   c a n t i l e v e r   or  a t   l e a s t   t h e  

m a g n e t i c   p o r t i o n   t h e r e o f   is   composed   of  a  m a t e r i a l  

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

f o r m u l a  

M  M  ' Z  ,   where   M  is  one  or  more  m e t a l s   s e l e c t e d   f rom  t h e  

g r o u p   c o n s i s t i n g   of  Fe  and  Co;  M ' i s   one  or  more  a l l o y i n g  
m e t a l s   s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   of  Ni ,   T i ,   V ,  

Cr,  Mn,  Zr ,   Nb,  Mo,  Hf,   Ta,   W,  Zn,  Al  and  Cu;  Z  is  o n e  

or  more  m e t a l l o i d   e l e m e n t s   s e l e c t e d   from  the   g r o u p   c o n -  

s i s t i n g   of  B,  S i ,   C,  and  P;  x,  a  and  y  a r e   in  a t o m i c  

p e r c e n t   and  r a n g e   f rom  a b o u t   7 0 - 8 5 ,   0 -12   and  1 5 - 3 0 ,   a n d  

the   sum  x  +  a  +  y  e q u a l s   1 0 0 .  

A m o r p h o u s   a l l o y s   e s p e c i a l l y   s u i t e d   f o r   use  a s  

the   c a n t i l e v e r   m a t e r i a l   a r e   d e f i n e d   by  the  f o r m u l a  

F e x N i 7 3 - x M o 4 B 1 1 S i 1 2 ,   w h e r e   s u b s c r i p t s   a re   in  a t o m  

p e r c e n t   and  x  r a n g e s   f rom  16  to   1 0 0 .  

I t   has  been   f o u n d   t h a t   the  C u r i e   t e m p e r a t u r e  



of  such   a  c o m p o s i t i o n   c h a n g e s   a p p r o x i m a t e l y   10  C°  ( 1 8  

F°)  f o r   e a c h   one  p e r c e n t   c h a n g e   in  the  amount   of  i r o n  

t h e r e i n .   For  i n s t a n c e   the   c o m p o s i t i o n  

F e 1 6 N i 5 7 M o 4 B 1 1 S i 1 2   has   C u r i e   t e m p e r a t u r e   - 9 6 ° C   ( - 1 4 1 ° F ) ,  

F e 2 7 N i 4 6 M o 4 B 1 1 s i 1 2   has   a  C u r i e   t e m p e r a t u r e   of  3 2 ° C  

( 8 7 ° F ) ,   F e 3 3 N i 4 0 M o 4 B 1 1 s i 1 2   has   a  C u r i e   t e m p e r a t u r e   o f  

96°C  ( 2 0 6 ° F )   and  F e 3 6 N i 3 7 M o 4 B 1 1 S i 1 2   has  a  C u r i e   t e m p e r a -  

t u r e   of  138°C  ( 2 8 0 ° F ) .   The  C u r i e   t e m p e r a t u r e s   of  f i v e  

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

80  p e r c e n t   of  i r o n   and  m o l y b d e n u m   and  a p p r o x i m a t e l y   20 

p e r c e n t   of  b o r o n   a r e   s e t   f o r t h   b e l o w .  

E m b o d i m e n t s   of  s w i t c h   20  i n c o r p o r a t i n g   t h e s e  

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

m a t e r i a l s   such   as  a l k y d   p l a s t i c   or  o t h e r   s i m i l a r  

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

h i g h   t e m p e r a t u r e s .  

R e f e r r i n g   FIG.  3,  a  m o d i f i c a t i o n   of  the   i n v e n -  

t i o n   of  FIGS.  1  and  2  is   shown,   in  which   c a n t i l e v e r s   46  

and  47  a r e   c o m p o s e d   of  a  s i n g l e   s t r i p   of  a m o r p h o u s  
m e t a l l i c   m a t e r i a l   h a v i n g   a  C u r i e   p o i n t ,   each   b e i n g   p r o -  

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

s e c o n d   c o n t a c t   m e m b e r s   40  and  72,   shown  h a v i n g   t e r m i n a l  

p o r t i o n s   38  and  74,   r e s p e c t i v e l y ,   f o r m i n g   a  t w o - s e c t i o n  

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

As  b e f o r e ,   c a n t i l e v e r s   46  and  47  may  have  s i m i l a r   o r  

d i s s i m i l a r   C u r i e   p o i n t   t e m p e r a t u r e s ,   and  are   a t t r a c t e d  

to  m a g n e t   32  a t   t e m p e r a t u r e s   b e l o w   t h e i r   r e s p e c t i v e  

C u r i e   p o i n t s ,   and  b i a s e d   away  from  m a g n e t   32  by  t h e i r  

own  r e s i l i e n c e ,   the   p o s i t i o n i n g   of  s u p p o r t   means   such   a s  

p o s t   34,  or  a  bend  in  members   46,  47.  Thus ,   when  a n  

e l e m e n t   46,   47  i s   a t   a  t e m p e r a t u r e   be low  i t s   C u r i e  



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

r e s p e c t i v e   t e r m i n a l   p o r t i o n s   38  and  44,  and ,   w h e n  

c a n t i l e v e r   46,   47  i s   r a i s e d   to  a  t e m p e r a t u r e   a b o v e  

i t s   r e s p e c t i v e   C u r i e   p o i n t ,   e i t h e r   by  a m b i e n t   h e a t i n g   o r  

by  J o u l e   h e a t i n g   f rom  a  c u r r e n t   f low  t h e r e t h r o u g h ,   i t  

w i l l   move  t o w a r d s   i t s   r e l a x e d   s t a t e   and  e s t a b l i s h  

e l e c t r i c a l   c o n t i n u i t y   b e t w e e n   t e r m i n a l s   44  and  7 4 .  

FIGS.   4  and  5  show  an  a d d i t i o n a l   m o d i f i c a t i o n  

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

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

when  t h e   a m o r p h o u s   m e t a l l i c   m a t e r i a l   w h i c h   f o r m s   i t s  

m o v i n g   e l e m e n t s   is   a t   a  t e m p e r a t u r e   above   i t s   C u r i e  

p o i n t .   S w i t c h   80  i n c l u d e s   a  b a s e   member  82  and  a  c o v e r  

member   84.  The  b a s e   member  82  i n c l u d e s   a  m a g n e t   8 6  

d i s p o s e d   in  a  p o c k e t   88  t h e r e o f ,   and  w h i c h   may  be  r e -  

t a i n e d   in  p o c k e t   88  by  an  a d h e s i v e   or  the   l i k e .   B a s e  

member   82  i s   p r o v i d e d   w i t h   s u p p o r t   p r o j e c t i o n s   shown  a s  

p o s t s   90,   92,   94  and  96.  S u p p o r t   p o s t s   94  and  96  may  b e  

e l i m i n a t e d   i f   a  t e r m i n a l   a r r a n g e m e n t   such   as  is   u s e d   i n  

FIGS.  1,  2  and  3  i s   used   f o r   the   s t a t i o n a r y   c o n t a c t   mem- 

b e r s .   In  t he   e m b o d i m e n t   i l l u s t r a t e d ,   s e c o n d   c o n t a c t  

m e m b e r s   98  and  100  have   r e s p e c t i v e   t e r m i n a l   p o r t i o n s   1 0 2  

and  104  e x t e n d i n g   t h r o u g h   s i d e   w a l l   106  of   b a s e   m e m b e r  

82,   and  o p p o s i t e   end  p o r t i o n s   108  and  110  w h i c h   a r e  

w r a p p e d   a r o u n d   p o s t s   94  and  96,  r e s p e c t i v e l y ,   f o r   s u p -  
p o r t   a g a i n s t   f o r c e s   i m p o s e d   by  the  m o v a b l e   c o n t a c t  

m e m b e r s .   S e c o n d   c o n t a c t   members   98  and  100  c a n ,  

o p t i o n a l l y ,   be  made  s t i f f   e n o u g h   to  d i s p e n s e   w i t h  

s u p p o r t s   p o s t s   94  and  96.  Some  f l e x u r e   of  the   s e c o n d  

c o n t a c t   member   e n h a n c e s   w i p i n g   or  c l e a n i n g   of  t h e  

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

S e c o n d   c o n t a c t   members   98  and  100  a re   p r e f e r a b l y   m a d e  

i n t e g r a l   w i t h   t e r m i n a l   p o r t i o n s   102  and  104 ,   and  a r e  

made  of  a  low  r e s i s t i v i t y   m e t a l l i c   m a t e r i a l .   As  s h o w n ,  

m e m b e r s   98  and  100  a r e   d i s p o s e d   so  as  to  have  a r e a s   1 1 2  

and  114 ,   r e s p e c t i v e l y ,   a d a p t e d   to  make  c o n t a c t   w i t h   a  

m o v a b l e   c o n t a c t   e l e m e n t .   In  the   e m b o d i m e n t   i l l u s t r a t e d ,  

r e s i l i e n t   m o v a b l e   c a n t i l e v e r s   116  and  l18   a r e   p r o v i d e d  



w i t h   c o n t a c t   e l e m e n t s   120  and  122,   p r e f e r a b l y   f a s t e n e d  

to  c a n t i l e v e r s   116  and  118  by  r i v e t i n g   them  t h r o u g h   a n  

a p e r t u r e ,   no t   shown ,   in  c o n t a c t   members   116  and  1 1 8 .  

C o n t a c t   members   116  and  118  a re   i n t e r c o n n e c t e d   by  a  

j u m p e r   member  124  e x t e n d i n g   b e t w e e n   p o s t s   90  and  9 2 .  

J u m p e r   member  124  r e t a i n s   s e c o n d   c o n t a c t   member  98  t o  

p o s t   90,   and  r e t a i n s   m o v a b l e   c o n t a c t   member  116  to  p o s t  

90 ,   and  r e t a i n s   t e r m i n a l   member  126  to   p o s t   9 0  i n  

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

116 .   F a s t e n i n g   means   shown  as  r i v e t s   or  w e l d s   130  a n d  

132  r e t a i n   s e c o n d   c o n t a c t   member  100  to   p o s t   92,   a n d  

r e t a i n   in  s t a c k e d   f a s h i o n   m o v a b l e   c o n t a c t   e l e m e n t   1 1 8 ,  

j u m p e r   member  124 ,   and  t e r m i n a l   member  126  to   p o s t   9 2 ,  

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

126  and  m o v a b l e   e l e m e n t s   116  and  118  t h r o u g h   j u m p e r  

member   1 2 4 .  

In  the   e m b o d i m e n t   i l l u s t r a t e d   in  FIGS.  4  a n d  

5,  j u m p e r   member  124  has   p e r p e n d i c u l a r l y   b e n t ,   w i d e n e d  

e n d s   128  and  130  w h i c h   a r e   w i d e r   t h a n   the   w i d t h   of  t h e  

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

m o v a b l e   c a n t i l e v e r   116  and  118 ,   and  s e c o n d   c o n t a c t  

m e m b e r s   98  and  100  a r e   p r o v i d e d   w i t h   w i d e n e d   p o r t i o n s  

132  and  134 ,   r e s p e c t i v e l y ,   so  t h a t   the   a m o r p h o u s  
m e t a l l i c   m a t e r i a l   of  m o v a b l e   c o n t a c t   members   116  and  1 1 8  

need   no t   be  p u n c t u r e d   in  o r d e r   to  g r i p   i t ,   r i v e t s   1 3 6 ,  
138  and  140 ,   142 ,   p a s s i n g   on  e i t h e r   s i d e   of  members   1 1 6  

and  l18  and  b e i n g   r e t a i n e d   a g a i n s t   w i d e n e d   p o r t i o n   1 3 2  

and  w i d e n e d   end  128  a g a i n s t   w i d e n e d   p o r t i o n   134  a n d  

and  w i d e n e d   end  130 ,   r e s p e c t i v e l y .   T h i s   p a r t i c u l a r  

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

a d d i t i o n a l   a p e r t u r e   in  m o v a b l e   c a n t i l e v e r   116  or   1 1 8 ,  

w h i c h   may  be  a d v a n t a g e o u s   s i n c e   the  a m o r p h o u s   n a t u r e  

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

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

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

t he   m a t e r i a l   can  c o n v e n i e n t l y   be  s h e a r e d ,   r e s u l t i n g   i n  

a  h i g h   r a t e   of  wear   of  d r i l l s ,   p u n c h e s ,   d i e s   and  t h e  

l i k e .  



T h u s ,   in  the   e m b o d i m e n t   shown  in  FIGS.  4  a n d  

5,  t h e r e   w i l l   be  e l e c t r i c a l   c o n t a c t   b e t w e e n   t e r m i n a l  

member   126  and  t e r m i n a l   p o r t i o n   102  when  m o v a b l e   c a n t i -  

l e v e r   116  i s   a t   a  t e m p e r a t u r e   above   i t s   C u r i e   p o i n t ,  

t h i s   c o n t a c t   b e i n g   b r o k e n   when  member  116  i s   a t   a  

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

a t t r a c t e d   to  m a g n e t   86  and  m o v i n g   c o n t a c t   120  a w a y  
f rom  a r e a   1 1 2 .   S i m i l a r l y ,   when  m o v a b l e   c a n t i l e v e r   1 1 8  

is  a t   a  t e m p e r a t u r e   above   i t s   C u r i e   p o i n t ,   t h e r e   w i l l   b e  

e l e c t r i c a l  c o n t i n u i t y   b e t w e e n   t e r m i n a l   member  126  a n d  

t e r m i n a l   p o r t i o n   104 ,   wh ich   c o n t a c t   w i l l   be  b r o k e n   w h e n  

m o v a b l e   c a n t i l e v e r   118  is   a t   a  t e m p e r a t u r e   b e l o w   i t s  

C u r i e   p o i n t   and  a t t r a c t e d   to  m a g n e t   86,   s e p a r a t i n g  

c o n t a c t   e l e m e n t   122  f rom  s u r f a c e   114.   T h u s ,   the   e m b o d i -  

ment   of  FIGS.   4  and  5  may  be  u sed   as  a  d u a l   t e m p e r a t u r e  

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

i t   is  a t t a c h e d   is  b e c o m i n g   e x c e s s i v e l y   warm,  a l l o w i n g  

a p p r o p r i a t e   c o r r e c t i o n s   to  be  made  b e f o r e   a  s e c o n d  

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

to  p r o t e c t   i t   f rom  damage .   In  a d d i t i o n ,   s w i t c h   20  c a n  

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

m a g n e t   86  i s   l ong   and  a  s e r i e s   of  s w i t c h i n g   member s   a r e  

d i s p o s e d   s i d e   by  s i d e   so  as  to  be  r e s p o n s i v e   to  m a g n e t  

8 6 .  

FIG.   6  i l l u s t r a t e s   t he   e m b o d i m e n t   of  t h e  

i n v e n t i o n   shown  in  FIGS.  1  a n d   2  c o n n e c t e d   as  a  d u a l  

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

l i g h t s   on  an  a u t o m o t i v e   v e h i c l e .   A  power   s u p p l y   s h o w n  

as  b a t t e r y   150  has   a  f i r s t   t e r m i n a l   152  c o n n e c t e d   t o  

b o t h   t e r m i n a l   p o r t i o n s   44,   44a  of  s w i t c h   20  and  a  s e c o n d  

t e r m i n a l   154  c o n n e c t e d   to  g r o u n d   r e t u r n   156.   A  t e r m i n a l  

38a  is  c o n n e c t e d   to  the   w i p e r   158  of  a  t u r n   s i g n a l  

s w i t c h   1 6 0 ,   m o v a b l e   to  c o n t a c t   a  t e r m i n a l   162  or  a  

t e r m i n a l   164 .   When  w i p e r   158  i s   p l a c e d   in  c o n t a c t   1 6 2 ,  

c u r r e n t   f l o w s   from  b a t t e r y   150 ,   t h r o u g h   s w i t c h   20  t o  

t e r m i n a l   3 8 a ,   t h r o u g h   s w i t c h   160  to   lamps   166  and  1 6 8 ,  

to  g r o u n d   r e t u r n   156.   The  r e s u l t a n t   h e a t i n g   c a u s e d   b y  
t h i s   c u r r e n t   f l o w i n g   t h r o u g h   the   a m o r p h o u s   m e t a l l i c  



m a t e r i a l   of  m o v a b l e   c a n t i l e v e r   47  c o n n e c t e d   to  t e r m i n a l  

38a  w i l l   c a u s e   i t   to  h e a t   to  a  t e m p e r a t u r e   in  e x c e s s   o f  

i t s   C u r i e   p o i n t ,   c a u s i n g   i t   to  move  away  f rom  i t s  

r e s p e c t i v e   s e c o n d   c o n t a c t   and  open   the   c i r c u i t .   O n c e  

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

w i l l   b e g i n   to  c o o l ,   and  w i l l   a g a i n   b e  a t t r a c t e d   t o  

m a g n e t   32  to   r e e s t a b l i s h   the   c u r r e n t   p a t h .   I f   i t   i s  

d e s i r e d   to  c l o s e l y   c o n t r o l   r e l e v a n t   on  and  o f f   t i m e s ,   i t  

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

m a t e r i a l   of  t he   m o v a b l e   c a n t i l e v e r .   I f   o n l y   a  p o r t i o n  

of   the   m o v a b l e   c a n t i l e v e r   is  so  i n s u l a t e d ,   i t   would   b e  

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

c u r v e d   or  V - s h a p e d   c r o s s   s e c t i o n   to  p r o v i d e   a  s n a p -  
a c t i o n ,   s i n c e   t h i s   may  a f f e c t   the   t i m i n g   of  the  t r a n s i -  

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

m a g n e t   t h r o u g h   i t s   C u r i e   t e m p e r a t u r e .   O p t i o n a l l y ,   a  

f l u x   c o n c e n t r a t o r   can  be  used  to  e n h a n c e   t r a n s i t i o n  

s h a r p n e s s .  

When  p l a c i n g   w i p e r   158  of  s w i t c h   160  i s  

p l a c e d   on  t e r m i n a l   164 ,   c u r r e n t   f l o w s   t h r o u g h   l a m p s  
170  and  172 ,   to  g r o u n d   r e t u r n   156 ,   and  t h e s e   l a m p s ,  

r a t h e r   t h a n   l amps   166  and  168  w i l l   f l a s h .  

I f   a  h a z a r d   w a r n i n g   s w i t c h   174  i s   c l o s e d ,   i t  

is   d e s i r a b l e   t h a t   a l l   l amps   166 ,   168 ,   170 ,   172  f l a s h  

s i m u l t a n e o u s l y .   S i n c e   t h i s   d o u b l e s   t he   c u r r e n t   d r a w ,  
i t   is  d e s i r a b l e   to  p r o v i d e   an  a m o r p h o u s   m e t a l l i c   e l e m e n t  

w i t h   e i t h e r   a  d i f f e r e n t   C u r i e   t e m p e r a t u r e   or  w i th   a  

l o w e r   t o t a l   r e s i s t a n c e .   As  shown ,   a  h a z a r d   w a r n i n g  

s w i t c h   174  i s   c o n n e c t e d   b e t w e e n   t e r m i n a l   38  of  s w i t c h   20 

and  the   p a r a l l e l   c a t h o d e s   of  d i o d e s   176  and  178.   T h e  

a n o d e   of  d i o d e   176  i s   c o n n e c t e d   to  l amps   166  and  1 6 8 ,  

and  the   a n o d e   of  d i o d e   178  is  c o n n e c t e d   to  l amps   170  a n d  

172 ,   so  t h a t   c u r r e n t   w i l l   f low  t h r o u g h   a l l   l amps   1 6 6 ,  

168 ,   170 ,   172  to  g r o u n d   r e t u r n   156  a t   l e a s t   i n t e r m i t -  

t e n t l y   when  s w i t c h   174  i s   c l o s e d .   As  b e f o r e ,   J o u l e  

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

m o v a b l e   c a n t i l e v e r   a s s o c i a t e d   w i t h   t e r m i n a l   38b  w i l l  

c a u s e   i t   to  r e a c h   a  t e m p e r a t u r e   above   i t s   C u r i e   p o i n t ,  



and  c a u s e   i t   to  c e a s e   to  be  a t t r a c t e d   to  a  m a g n e t ,   a n d  

move  away  f rom  a  s e c o n d   c o n t a c t ,   o p e n i n g   the   c i r c u i t .  

When  the   c i r c u i t   is  o p e n e d ,   the   m o v a b l e   c a n t i l e v e r  

c o o l s ,   and  is   a g a i n   a t t r a c t e d   to  the   m a g n e t ,   f o r m i n g   a  

f l a s h e r ,   w i t h   the   r a t e   d e t e r m i n e d   by  the   r a t e   o f  

h e a t i n g   and  c o o l i n g   the   m o v a b l e   c a n t i l e v e r .  

FIG.   7  shows   s w i t c h   20  u s e d   as  a  d u a l   c i r c u i t  

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

As  w i l l   be  a p p a r e n t ,   t he   d i f f e r e n c e   b e t w e e n   a  f l a s h e r  

and  a  c i r c u i t   b r e a k e r   is   p r i m a r i l y   b a s e d   on  s e l e c t i n g  

a  t e m p e r a t u r e - r e s p o n s i v e   e l e m e n t   t h a t   w i l l   no t   b e  

h e a t e d   to  i t s   C u r i e   t e m p e r a t u r e   by  n o r m a l   c u r r e n t   f l o w ,  

and  p o s s i b l y   by  i n s u l a t i n g   i t   to  s low  i t s   r a t e   o f  

c o o l i n g .   In  t he   e m b o d i m e n t   i l l u s t r a t e d ,   t he   h e a t i n g   o f  

t he   s m a l l   a m o u n t   of  a i r   in  the   c a v i t y   d e f i n e d   b e t w e e n  

b a s e   member   22  and  c o v e r   member  24  i s   b e l i e v e d   to  b e  

a d e q u a t e   to  r e t a r d   t he   c o o l i n g   of  a  t e m p e r a t u r e - s e n s i -  

t i v e   e l e m e n t   a c c o r d i n g   to  the   i n v e n t i o n .   H e r e ,   c u r r e n t  

f l o w s   f rom  a  f i r s t   t e r m i n a l   152  of   a  b a t t e r y   1 5 0 ,  

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

a  h e a d l i g h t   s w i t c h   1 7 6 ' ,   to  w h i c h e v e r   t e r m i n a l   178 '   o r  

180  i s   s e l e c t e d   by  w i p e r   182  of  beam  s e l e c t   s w i t c h   1 8 4 .  

As  s h o w n ,   h i g h   beam  f i l a m e n t s   1 8 6 - a r e   c o n n e c t e d   b e t w e e n  

t e r m i n a l   178 '   and  g r o u n d   r e t u r n   156 ,   and  low  beam 

f i l a m e n t s   188  a r e   c o n n e c t e d   b e t w e e n   180  and  g r o u n d  

r e t u r n   1 5 6 .   T h u s ,   e i t h e r   f i l a m e n t s   186  or   f i l a m e n t s   1 8 8  

a r e   s e l e c t e d   by  c l o s i n g   s w i t c h   l76   and  s e l e c t i n g  

t e r m i n a l   178  o r   180  w i t h   w i p e r   182  of   s w i t c h   1 8 4 .  

A l s o ,   c u r r e n t   f l o w s   f rom  t e r m i n a l   152  of   b a t t e r y  

150  t h r o u g h   a  s e c o n d   s e c t i o n   of  s w i t c h   20,  t h r o u g h   a  

r u n n i n g   l i g h t   s w i t c h   190 ,   and  t h r o u g h   the   p a r a l l e l e d  

c o m b i n a t i o n   of  r u n n i n g   l i g h t s   192 ,   194 ,   196  and  198  t o  

g r o u n d   r e t u r n   156.   T h u s ,   a  t w o - s e c t i o n   t e m p e r a t u r e -  

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

s e l e c t i o n   of  the   r e s i s t a n c e   of  the   a m o r p h o u s   m e t a l l i c  

m a t e r i a l   u s e d ,   such  as  by  v a r y i n g   i t s   w i d t h ,   a n d  

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

m e t a l l i c   m a t e r i a l   in  a  h o u s i n g   where   t h e y   a re   i n f l u e n c e d  



by  a  s i n g l e   m a g n e t   p r o v i d e s   a  c o m p a c t   and  d e p e n d a b l e  
d u a l   f l a s h e r   or  d u a l   c i r c u i t   b r e a k e r .  

FIGS.   8,  9  and  10  i l l u s t r a t e   e m b o d i m e n t s   o f  

t h e   i n v e n t i o n   w h e r e   the   m a g n e t   means   is  an  e l e c t r o -  

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

c a n t i l e v e r   as  a p p l i e d   to  a  s e l f - r e s e t t a b l e   c i r c u i t  

b r e a k e r   or  f l a s h e r ,   or  a  m a n u a l l y - r e s e t t a b l e   c i r c u i t  

b r e a k e r   or  f l a s h e r .   In  FIG.  8,  a  s w i t c h   200  has  a  

h o u s i n g   202  i n c l u d i n g   a  s u p p o r t   means   f o r   a  m o v a b l e  

c o n t a c t   e l e m e n t   and  a  t e r m i n a l   member   shown  as  p o s t   2 0 4 ,  

and  means   f o r   p o s i t i o n i n g   an  e l e c t r o m a g n e t ,   shown  as  t a b  

p r o j e c t i o n s   206 ,   208 ,   210  and  212 .   An  e l e c t r o m a g n e t  

c o r e   214  c a r r y i n g   a  w i n d i n g   216  i s   f a s t e n e d   to  h o u s i n g  

202 ,   e i t h e r   by  the   t e n s i o n   of  t ab   p r o j e c t i o n s   206,   2 0 8 ,  

210  and  212,   w i t h   or  w i t h o u t   a  r e t a i n i n g   a d h e s i v e .   As 

i l l u s t r a t e d ,   s w i t c h   200  i n c l u d e s   a  s e c o n d   c o n t a c t   m e m b e r  

218  i n c l u d i n g   an  i n t e g r a l   t e r m i n a l   p o r t i o n   220  p a s s i n g  

t h r o u g h   the   s i d e   w a l l   222  of  h o u s i n g   2 0 2 ,   and  an  e l e c -  

t r o m a g n e t   t e r m i n a l   224  a l s o   p a s s i n g   t h r o u g h   w a l l   2 2 2 .  

A  t e r m i n a l   l e a d   226  of  w i n d i n g   216  i s   c o n n e c t e d   t o  

e l e c t r o m a g n e t   t e r m i n a l   224.   P o s t   204  s u p p o r t s   a  

t e r m i n a l   member  228 ,   p a s s i n g   t h r o u g h   s i d e   w a l l   222,   a n d  

a  m o v a b l e   c a n t i l e v e r   230  f o r m e d   of  a  s t r i p   of  a m o r p h o u s  
m e t a l l i c   m a t e r i a l   h a v i n g   a  C u r i e   t e m p e r a t u r e   and  p r o -  
v i d e d   w i t h   a  c o n t a c t   e l e m e n t   232  a d j a c e n t   s e c o n d   c o n t a c t  

member   218.   A  f a s t e n i n g   means  shown  as  a  r i v e t   234  

a t t a c h e s   t e r m i n a l   member  228  and  m o v a b l e   c o n t a c t   m e m b e r  

230  to   p o s t   204 ,   and  e s t a b l i s h e s   e l e c t r i c a l   c o n t a c t  

b e t w e e n   t e r m i n a l   member  228,   m o v a b l e   c a n t i l e v e r   2 3 0 ,  

and  t e r m i n a l   l e a d   236  of  w i n d i n g   216 ,   t h u s   e l e c t r i c a l l y  

c o n n e c t i n g   the   e l e c t r o m a g n e t   to  t he   m o v a b l e   c a n t i l e v e r .  

As  w i l l   be  a p p a r e n t ,   in  o r d e r   f o r   m o v a b l e   c a n t i l e v e r   1 3 0  

to   make  e l e c t r i c a l   c o n t a c t   w i t h   s e c o n d   c o n t a c t   m e m b e r  

218 ,   member   230  m u s t   be  at  a  t e m p e r a t u r e   be low  i t s   C u r i e  

p o i n t ,   and  the  e l e c t r o m a g n e t   w i n d i n g   216  be  e n e r g i z e d .  

As  w i l l   become  f u r t h e r   a p p a r e n t   f rom  FIGS.   1 2 - 1 4 ,   t h i s  

c o n d i t i o n   may  be  a c h i e v e d   by  c o n n e c t i n g   t e r m i n a l   228  t o  

a  s o u r c e   of  p o w e r ,   t e r m i n a l   222  to   a  l o a d ,   a n d  t e r m i n a l  



224  to   a  g r o u n d   r e t u r n   or  p o t e n t i a l   n e a r   g r o u n d .  
FIG.   9  shows   a  s w i t c h   200a  i n c l u d i n g   m a n u a l  

r e s e t   m e a n s ,   f o r   use  in  c i r c u i t s   where   the   l oad   must   b e  

e n e r g i z e d   to  e n e r g i z e   t he   e l e c t r o m a g n e t   w i n d i n g ,   or  i n  

the   c a s e   w h e r e   t he   e l e c t r o m a g n e t   c o i l   is  c o n n e c t e d   i n  

s e r i e s   w i t h   a  h i g h   i m p e d a n c e   l o a d .   As  shown  in  FIG.  9 ,  

a  push  b u t t o n   is  p r o v i d e d   to   m a n u a l l y   c l o s e   the   c o n t a c t  

b e t w e e n   m o v a b l e   c a n t i l e v e r   230  and  s e c o n d   c o n t a c t   e l e -  

ment   218 ,   to  e n e r g i z e   an  e x t e r n a l   c i r c u i t   to  p r o v i d e  

power   to  e l e c t r o m a g n e t   w i n d i n g   216,   which   w i l l   t h e r e -  

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

c o n t a c t   member   230  and  m a i n t a i n   the  s w i t c h   in  c l o s e d  

p o s i t i o n ,   u n t i l   m o v a b l e   c o n t a c t   e l e m e n t   230  r e a c h e s   i t s  

C u r i e   t e m p e r a t u r e .   A  push   rod  member  240  i s   p a s s e d  

t h r o u g h   an  a p e r t u r e   242  in  s i d e   w a l l   222,   f i t t e d   w i t h   a  

s p r i n g   r e t a i n i n g   means   244 ,   w h i c h   may  be  a  C - s h a p e d  

member  r e s i l i e n t l y   p r e s s e d   i n t o   a  g r o o v e ,   n o t   shown,   i n  

push   rod  member   240.   A  s p r i n g   246  i s   p l a c e d   o v e r   p u s h  

rod  member  240  a g a i n s t   s p r i n g   r e t a i n i n g   member  244 ,   a n d  

end  248  of   push   rod  member   240  i s   s n a p p e d   b e t w e e n   h a l v e s  

of  a  r e t a i n i n g   c l amp   250  d e f i n e d   by  h o u s i n g   202,   h a v i n g  

an  a p e r t u r e   252  a d a p t e d   to  r e c e i v e   push  rod  member  2 4 0  

and  a  gap  254  f o r   a l l o w i n g   the   s e c t i o n s   of  r e t a i n i n g  

c l amp   250  to   s p r e a d   a p a r t   to  r e c e i v e   push  rod  m e m b e r  

240.  When  push   rod  member  240  i s   d e p r e s s e d ,   end  2 4 8  

w i l l   c o n t a c t   m o v a b l e   c a n t i l e v e r   230,   p u s h i n g   m o v a b l e  

c o n t a c t   member   230  to   i t s   c l o s e d   p o s i t i o n .   T h e n ,   i f  

e l e c t r o m a g n e t   w i n d i n g   216  i s   e n e r g i z e d ,   i t   w i l l   b e  

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

t e m p e r a t u r e   b e l o w   i t s   C u r i e   p o i n t .  

FIG.   10  shows  a  s w i t c h   260  a c c o r d i n g   to  t h e  

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

in  s e r i e s   w i t h   the   s w i t c h ,   to  form  a  m a n u a l l y - r e s e t  
c i r c u i t   b r e a k e r .   As  s h o w n ,   a  s e c o n d   c o n t a c t   m e m b e r  

wh ich   d o e s   no t   e x t e n d   to  t he   e x t e r i o r   of  s w i t c h   260  i s  

p r o v i d e d   by  b e n d i n g   a  s t r i p   262  of  c o n d u c t i v e   c o n t a c t  

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

shown  as  p o s t   264 ,   w h i c h   h o l d s   s t r i p   262  in  p o s i t i o n   t o  



be  c o n t a c t e d   by  c o n t a c t   e l e m e n t   232  of   m o v a b l e   c a n t i -  

l e v e r   230  when  i t   is  a t t r a c t e d   by  e l e c t r o m a g n e t   w i n d i n g  

216.   As  in  FIG.  9,  t e r m i n a l   l e a d   236  i s   c o n n e c t e d   t o  

e l e c t r o m a g n e t   t e r m i n a l   224,   bu t   t e r m i n a l   l e a d   236  i s  

c o n n e c t e d   to  s t r i p   262 ,   such   as  by  s o l d e r i n g   or  w e l d i n g ,  

r a t h e r   t h a n   to  m o v a b l e   c a n t i l e v e r   230 .   T h u s ,   push   r o d  

member   240  m u s t   be  i n i t i a l l y   a c t i v a t e d   to  c l o s e   t h e  

s w i t c h   by  p u s h i n g   f i r s t   c o n t a c t   e l e m e n t   232  of  m o v a b l e  

c a n t i l e v e r   240  a g a i n s t   s t r i p   262 ,   a l l o w i n g   c u r r e n t   t o  

f l o w   t h r o u g h   the   s e r i e s   c o m b i n a t i o n   of  m o v a b l e   c a n t i -  

l e v e r   230  and  e l e c t r o m a g n e t   w i n d i n g   216 .   W i n d i n g   2 1 6  

b e i n g   e n e r g i z e d ,   m o v a b l e   c a n t i l e v e r   230  w i l l   b e  

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

u n t i l   m o v a b l e   c a n t i l e v e r   230  r e a c h e s   a  t e m p e r a t u r e   i n  

e x c e s s   of   i t s   C u r i e   p o i n t .   At  t h i s   t i m e ,   a t t r a c t i o n  

w o u l d   c e a s e ,   and  the   s w i t c h   would   move  to   i t s   o p e n  

p o s i t i o n   and  r e m a i n   in  open  p o s i t i o n   u n t i l   a g a i n  

m a n u a l l y   moved  to  c l o s e d   p o s i t i o n .  

FIG.   11  shows  a  s w i t c h   270  w h i c h   is  s i m i l a r  

to  one  of  the   two  s e c t i o n s   of  s w i t c h   20  shown  in  F I G S .  

1  a n d   2,  bu t   i n c o r p o r a t i n g   a  m e r c u r y - w e t t e d   c o n t a c t   t o  

a v o i d   t h e   n e c e s s i t y   f o r   mak ing   an  a p e r t u r e   t h r o u g h   t h e  

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

s i n c e   i t   has  been   found   t h a t   a m o r p h o u s   m e t a l l i c  

m a t e r i a l s   u s a b l e   in  the   i n s t a n t   i n v e n t i o n   do  no t   a b s o r b  

m e r c u r y   and  a r e   no t   a f f e c t e d   by  m e r c u r y .   S w i t c h   270  h a s  

a  h o u s i n g   272  d e f i n i n g   a  m o v a b l e   c o n t a c t   member  s u p p o r t  

p o r t i o n   shown  as  p o s t   274  w h i c h ,   t o g e t h e r   w i t h   one  o r  

more  f a s t e n i n g   m e a n s  s h o w n   as  r i v e t s   276  i n t e r c o n n e c t  

and  s u p p o r t   a  t e r m i n a l   member  278  p a s s i n g   t h r o u g h   s i d e  

w a l l   280  of   s w i t c h   270,   and  a  m o v a b l e   c a n t i l e v e r   282  o f  

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

t e m p e r a t u r e .   H o u s i n g   272  a l s o   d e f i n e s   means   fo r   h o l d i n g  

a  m a g n e t   m e a n s ,   h e r e   shown  as  a  p e r m a n e n t   m a g n e t   2 8 4  

d i s p o s e d   a d j a c e n t   m o v a b l e   c o n t a c t   member   282 ,   f o r  

a t t r a c t i n g   i t   when  i t   is  at  a  t e m p e r a t u r e   be low  i t s  

C u r i e   p o i n t .   Second   c o n t a c t   member  286  i s   shown  h e r e   a s  

h a v i n g   an  i n t e g r a l   t e r m i n a l   p o r t i o n   288  e x t e n d i n g  



t h r o u g h   s i d e   w a l l   280  of  s w i t c h   2 7 0 ,   and  is  p r o v i d e d  

w i t h   a  m e r c u r y - w e t t e d   c o n t a c t   e l e m e n t   at  end  290.   As  

c o n v e n t i o n a l ,   m e r c u r y - w e t t e d   c o n t a c t   e l e m e n t   2 9 0  

i n c l u d e s   a  head   or  cup  292  made  of  or  p l a t e d   w i t h   a  
m a t e r i a l   w h i c h   is  b o t h   w e t t e d   by  m e r c u r y   and  a b s o r b s  

m e r c u r y ,   s u c h   as  g o l d ,   in  w h i c h   is   p l a c e d   a  s m a l l  

q u a n t i t y   of  m e r c u r y   294,   the   q u a n t i t y   b e i n g   s e l e c t e d   i n  

c o n v e n t i o n a l   m a n n e r   to  a l l o w   t he   m e r c u r y   to  be  r e t a i n e d  

in  p o s i t i o n   by  i t s   s u r f a c e   t e n s i o n .   I f   the   t w o - r i v e t  

r e t a i n i n g   a r r a n g e m e n t   b e s t   shown  in  FIG.  5  is   u s e d ,   a  

t e m p e r a t u r e - s e n s i t i v e   s w i t c h   a c c o r d i n g   to  the  i n v e n t i o n  

may  be  made  w i t h o u t   p e r f o r m i n g   any  m a c h i n i n g   o p e r a t i o n s  

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

to   the  t o u g h n e s s   of  such  m a t e r i a l s .   A d d i t i o n a l l y ,   a s  

p r e v i o u s l y   n o t e d ,   a  f l u x   c o n c e n t r a t o r   may  be  u s e d .  

R e f e r r i n g   now  to  FIG.  12,  a  t e m p e r a t u r e -  

s e n s i t i v e   s w i t c h   such   as  a  s w i t c h   200  shown  in  FIG.  8 

i s   i n t e r p o s e d   b e t w e e n   a  power   s o u r c e   shown  as  a  b a t t e r y  

300  and  a  l o a d   302  w h i c h   is  of  low  i m p e d a n c e ,   a t   l e a s t  

i n i t i a l l y .   B a t t e r y   300  h a s   a  f i r s t   t e r m i n a l   304  c o n -  

n e c t e d   to  g r o u n d   r e t u r n   3 0 6 ,   and  a  s e c o n d   t e r m i n a l   3 0 8  

c o n n e c t e d   to  t e r m i n a l   228  of   s w i t c h   200  t h r o u g h   a  c o n -  

t r o l   s w i t c h   310 .   T e r m i n a l   220  of   s w i t c h   200  i s   c o n -  
n e c t e d   to  l o a d   302  t h r o u g h   l i n e   3 1 2 ,   l oad   302  b e i n g  

i l l u s t r a t e d   as  l amps   314,   3 1 6 ,   318  and  320  c o n n e c t e d  

in  p a r a l l e l   b e t w e e n   l i n e   312  and  g r o u n d   r e t u r n   3 0 6 .  

T e r m i n a l   224  of   s w i t c h   200  may  be  c o n n e c t e d   to  g r o u n d  

r e t u r n   306  t h r o u g h   l i n e   3 2 2 ,   or  l i n e   322  may  b e  

b r o k e n   at   p o i n t   324 ,   as  s h o w n ,   and  t e r m i n a l   224  a l t e r n a -  

t i v e l y   c o n n e c t e d   t h r o u g h   l i n e   326  to   l i n e   312  a n d  

t e r m i n a l   220 .   As  can  be  s e e n   by  i n s p e c t i o n   of  FIG.  8 ,  

when  t e r m i n a l   228  i s   e n e r g i z e d ,   w i n d i n g   216  w i l l   b e  

f u l l y   and  c o n t i n u o u s l y   e n e r g i z e d   when  t e r m i n a l   224  i s  

c o n n e c t e d   to  g r o u n d   r e t u r n   3 0 6 ,   and  s u b s t a n t i a l l y   f u l l y  

i n i t i a l l y   e n e r g i z e d   and  s u b s e q u e n t l y   p a r t i a l l y   e n e r g i z e d  

i f   t e r m i n a l   224  i s   c o n n e c t e d   to  l i n e   312  and  t e r m i n a l  

220.   As  can  be  s e e n ,   in  t h i s   a r r a n g e m e n t ,   the  f l a s h i n g  

r a t e   may  be  d e t e r m i n e d   e i t h e r   by  c o n t r o l l i n g   the   r a t e   o f  



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

and  by  c o n t r o l l i n g   t he   r a t i o   of  i m p e d a n c e s   b e t w e e n   w i n d -  

ing  216  and  the   ho t   r e s i s t a n c e   of  lamps  314,   316 ,   3 1 8 ,  

320 .   A l s o ,   c o n v e n t i o n a l   d i s t o r t i o n s   of  the   m o v a b l e  

c a n t i l e v e r   may  be  u sed   to  p r o v i d e   even  more  r a p i d  

s w i t c h   a c t u a t i o n   t h a n   o b t a i n a b l e   w i t h  t h e   use  of  a  f l a t  

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

FIG.  13  shows   a  s w i t c h   such   as  the   m o d i f i c a -  

t i o n   of  s w i t c h   200a  shown  in  FIG.  9,  h a v i n g   push   r o d  

member   240.   In  FIG.  13,  s w i t c h   200  i s   shown  i n t e r p o s e d  

b e t w e e n   a  power   s u p p l y   shown  as  a l t e r n a t i n g   c u r r e n t  

s o u r c e   330  and  low  i m p e d a n c e   l o a d   332.   As  shown,   a  

f i r s t   t e r m i n a l   334  of   c u r r e n t   s o u r c e   330  is   c o n n e c t e d  

to  g r o u n d   r e t u r n   336 ,   and  a  s e c o n d   t e r m i n a l   338  i s  

c o n n e c t e d   to  t e r m i n a l   228  of  s w i t c h   200  t h r o u g h   a  

c o n t r o l   s w i t c h   340 .   T e r m i n a l   220  of  s w i t c h   200a  i s  

c o n n e c t e d   to  l oad   222  t h r o u g h   l i n e   342 ,   and  is  c o n n e c t e d  

to   g r o u n d   r e t u r n   336  t h r o u g h   l i n e   344 .   A  l i n e   3 4 6  

i n t e r c o n n e c t s   e l e c t r o m a g n e t   t e r m i n a l   224  and  t e r m i n a l  

2 2 0 .  

T h u s ,   in  t he   c i r c u i t   i l l u s t r a t e d ,   when  s w i t c h  

340  i s   c l o s e d ,   t he   m o v a b l e   c a n t i l e v e r   w i l l   be  a t t r a c t e d  

to  t he   e l e c t r o m a g n e t   i f   i t   is  a t   a  t e m p e r a t u r e   be low  i t s  

C u r i e   t e m p e r a t u r e ,   e n e r g i z i n g   t h e   l o a d .   Upon  the   o c c u r -  

r e n c e   of  e x c e s s i v e   c u r r e n t ,   l e a d i n g   to  e x c e s s i v e   J o u l e  

h e a t i n g ,   the   a m o r p h o u s   m a t e r i a l   of  the   m o v a b l e   c a n t i -  

l e v e r   w i l l   a t t a i n   a  t e m p e r a t u r e   in  e x c e s s   of  i t s   C u r i e  

p o i n t ,   and  c e a s e   to  be  a t t r a c t e d   to  the   e l e c t r o m a g n e t ,  

o p e n i n g   the   c i r c u i t   t h r o u g h   t he   s w i t c h .   Push  rod  2 4 0  

may  be  a c t i v a t e d   i f   i t   is  d e s i r e d   to  m a i n t a i n   o p e r a t i o n  

of  l oad   332  in  s p i t e   of  e x c e s s i v e   c u r r e n t ,   and  may  b e  

p r o v i d e d   w i t h   a  c o n v e n t i o n a l   cam  or  b a y o n e t   l o c k ,   o r  

" p u s h - p u s h "   m e c h a n i s m ,   to  m a i n t a i n   i t   in  d e p r e s s e d   p o s i -  

t i o n .   Of  c o u r s e ,   the   r e s i s t a n c e   of  the  m o v a b l e   c o n t a c t  

member  may  be  a d j u s t e d   in  v iew  of  the   i m p e n d a n c e   of  l o a d  

332  to  a c t   as  a  f l a s h e r ,   push   rod  member  240  b e i n g   u s e d  

to  p r o v i d e   c o n t i n u o u s   o p e r a t i o n   of  l oad   3 3 2 .  

FIG.  14  i l l u s t r a t e s   the   f u n c t i o n   of  s w i t c h  



260,   shown  in  FIG.  10,   h a v i n g   an  e l e c t r o m a g n e t   e l e c t r i -  

c a l l y   c o n n e c t e d   in  s e r i e s   w i t h   the  m o v a b l e   c o n t a c t   mem- 

b e r .   T h u s ,   the   m o v a b l e   c a n t i l e v e r   must   be  moved  t o  

c l o s e d   p o s i t i o n   b e f o r e   t he   e l e c t r o m a g n e t i c   w i n d i n g   may  
be  s u p p l i e d   w i t h   power   to  k e e p   i t   in  c l o s e d   p o s i t i o n  

u n t i l   i t s   t e m p e r a t u r e   r e a c h e s   a  t e m p e r a t u r e   above   i t s  

C u r i e   p o i n t   t e m p e r a t u r e .   T h u s ,   in  the  c i r c u i t   of  F I G .  

14,  c l o s i n g   c o n t r o l   s w i t c h   340  d o e s   no t   r e s u l t   in  a n y  

a c t i v a t i o n   of  l oad   332 .   H o w e v e r ,   when  push   rod  240  i s  

d e p r e s s e d ,   c o n t a c t   e l e m e n t   232  of  m o v a b l e   c a n t i l e v e r   2 3 0  

w i l l   be  u r g e d   a g a i n s t   t he   s t a t i o n a r y   c o n t a c t   f o r m e d   b y  

s t r i p   262,   a l l o w i n g   c u r r e n t   to  f low  t h r o u g h   m o v a b l e  

c a n t i l e v e r   230 ,   e l e c t r o m a g n e t   w i n d i n g   216,   to  t e r m i n a l  

224,   and  to  l oad   332  t h r o u g h   l i n e   348.   T h u s ,   s w i t c h   2 6 0  

may  be  u s e d ,   fo r   e x a m p l e ,   as  one  of  a  bank  of  s u c h  

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

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

rod  member  240  b e i n g   d e p r e s s e d   to  s t a r t   the   f u n c t i o n i n g  

of   the   l o a d ,   wh ich   f u n c t i o n i n g   w i l l   c o n t i n u e   e i t h e r  

u n t i l   an  o v e r c u r r e n t   f a u l t   o c c u r s ,   or  u n t i l   a  m a s t e r  

s w i t c h   is  o p e n e d .  

As  w i l l   be  a p p a r e n t ,   the   n u m e r o u s   f e a t u r e s  

i l l u s t r a t e d   and  d i s c u s s e d   may  be  c o m b i n e d   in  d i f f e r e n t  

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

of  a  t e m p e r a t u r e - s e n s i t i v e   s w i t c h   w i t h   a  s e n s i n g   e l e m e n t  

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

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

a t t r a c t e d   to  o p e r a t i v e   p o s i t i o n   by  a  m a g n e t   when  i t   i s  

a t   a  t e m p e r a t u r e   b e l o w   i t s   C u r i e   p o i n t ,   to  p r o d u c e   a  

s i m p l e   and  d e p e n d a b l e   t e m p e r a t u r e - s e n s i t i v e   s w i t c h .  

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

to   the   i n v e n t i o n   may  be  u s e d   as  a  " a n t i - r e s t a r t "   s w i t c h ,  

by  p r o p e r   s e l e c t i o n   of  t he   r e s i s t a n c e   of  the   m o v a b l e  

c a n t i l e v e r ,   a  push   rod  member   b e i n g   used  to  push   t h i s  

member  to  a  c l o s e d   p o s i t i o n ,   away  from  the  a t t r a c t i o n   o f  

a  m a g n e t ,   whe re   n o r m a l   o p e r a t i n g   c u r r e n t   q u i c k l y   h e a t s  

the   m o v a b l e   c a n t i l e v e r   to  a  t e m p e r a t u r e   above   i t s   C u r i e  

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



c l o s e d   p o s i t i o n   u n t i l   c u r r e n t   t h r o u g h   the  l o a d   is  i n t e r -  

r u p t e d ,   such  as  by  a c c i d e n t a l   d i s c o n n e c t i o n   of  the   l o a d .  

T h i s   may  be  a c c o m p l i s h e d   by  m e r e l y   v a r y i n g   the   p o s i t i o n  
of   t he   s e c o n d   c o n t a c t   member  to  an  o p p o s i t e   s i d e   of  t h e  

m o v a b l e   c a n t i l e v e r   f rom  t h a t   i l l u s t r a t e d   in  the   s e v e r a l  

f i g u r e s ,   and  p o s s i b l y   a p p r o p r i a t e l y   b e n d i n g   the   m o v a b l e  

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

c l o s e d   p o s i t i o n   when  i t   is  at   a  t e m p e r a t u r e   above   i t s  

C u r i e   p o i n t .  

Push   rod  240  may  a l s o   be  u sed   as  an  i n d i c a t o r ,  

s i n c e   i t   may  be  p u s h e d   o u t w a r d   by  the   m o v a b l e   c a n t i l e v e r  

in  i n o p e r a t i v e   p o s i t i o n ,   and  the  m o v a b l e   c a n t i l e v e r   may 

be  wound  w i t h   i n s u l a t e d   r e s i s t a n c e   w i r e   to  h a s t e n   i t s  

h e a t i n g ,   or  to  a l l o w   i t   to  be  h e a t e d   b o t h   by  a m b i e n t  

t e m p e r a t u r e   and  by  t he   o p e r a t i o n   of  an  e x t e r n a l   c i r c u i t ;  

o r   any  i n d i r e c t   h e a t e r   such   as  a  r e s i s t o r   p l a c e d   a d j a -  

c e n t   t he   c a n t i l e v e r   member  may  be  u s e d ,   as  is  known  f o r  

b i m e t a l l i c   s w i t c h e s .   F u r t h e r ,   t he   s h a p e   of  t he   h o u s i n g s  

d i s c l o s e d   may  be  v a r i e d   to  f i t   a s s o c i a t e d   s t r u c t u r e   in  a  

p a r t i c u l a r   a p p l i c a t i o n ,   and  the   t e r m i n a l   a r r a n g e m e n t s   may  
be  v a r i e d   to  f i t   c o n n e c t o r s   or  s o c k e t s ,   as  a p p r o p r i a t e .  

The  t e m p e r a t u r e - s e n s i t i v e   s w i t c h   of  t h e  

i n v e n t i o n   can  be  a d v a n t a g e o u s l y   c o n f i g u r e d   as  a  r e l a y  

t y p e   s w i t c h .   The  r e l a y   is  a d a p t e d   to  be  c o n n e c t e d   t o  

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

s a i d   c i r c u i t   means   in  r e s p o n s e   to  a  p r e s e l e c t e d   c o n d i -  

t i o n .   The  r e l a y   is  m o u n t e d   on  b a s e   means   t h a t   s u p p o r t   a  

r e s i l i e n t   m o v a b l e   c a n t i l e v e r   c a r r y i n g   a  f i r s t   c o n t a c t  

m e m b e r .   The  c a n t i l e v e r   is  a  c o m p o s i t e   member  h a v i n g   a  

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

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

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

is   d i s p o s e d   a d j a c e n t   the   f i r s t   c o n t a c t   member  f o r   a t  

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

w i t h   s a i d   f i r s t   c o n t a c t   member .   The  f i r s t   and  s e c o n d  

c o n t a c t   members   a r e   c o n n e c t e d   to  f i r s t   and  s e c o n d  

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



t h e   c a n t i l e v e r   and  e l e c t r i c a l l y   c o n n e c t   i t   to  the   f i r s t  

t e r m i n a l   m e a n s .   S u p p o r t   means  a r e   p r o v i d e d   f o r  

s u p p o r t i n g   the   s e c o n d   t e r m i n a l   m e a n s .   A  m a g n e t   means  i s  

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

b e t w e e n   the   f i r s t   and  s e c o n d   c o n t a c t   m e m b e r s .   T h e  

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

a  p a r a m a g n e t i c   p h a s e   when  i t s   t e m p e r a t u r e   e x c e e d s   t h e  

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

p o s i t i o n   in  which   s a i d   e l e c t r i c a l   c o n t i n u i t y   is  e s t a b -  

l i s h e d .   A  h e a t i n g   means   is  c o n n e c t e d   to  the   c i r c u i t  

m e a n s   and  d i s p o s e d   in  the  v i c i n i t y   of  t he   c a n t i l e v e r   f o r  

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

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

of  t h e   c i r c u i t   m e a n s .  

R e f e r r i n g   to  F i g s .   15  and  16  of  the   d r a w i n g s ,  

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

s e n s i t i v e   r e l a y   a c c o r d i n g   to  the   i n v e n t i o n .   The  r e l a y  

10  h a s   a  b a s e   member  412  and  a  cap  member  414 ,   p r e f e r a b l y  

made  of  non  c o r r o s i v e   m e t a l   such   as  b r a s s ,   s t a i n l e s s  

s t e e l   or  t he   l i k e ,   or  of  p l a s t i c   and  a s s e m b l e d   by  t h e  

use   of  a d h e s i v e   or  w e l d i n g   a l o n g   j o i n t   416.   R e l a y   10  m a y  
be  p r o v i d e d   w i th   s e p a r a t e   m o u n t i n g   p r o v i s i o n s   shown  a s  

m o u n t i n g   p r o v i s i o n s   418  and  420 ,   p r o v i d e d   w i t h   m o u n t i n g  

h o l e s   422 ,   424  and  426.   A l t e r n a t e l y ,   m o u n t i n g   p r o v i s i o n s  

418  and  420  may  be  o m i t t e d ,   and  r e l a y   10  may  be  a d h e s i v e l y  

a t t a c h e d   to  the   i t e m   whose  t e m p e r a t u r e   is   to  be  s e n s e d .  

F u r t h e r ,   the   r e l a y   10  may  be  h o u s e d   w i t h   a  m e t a l ,  

t h r e a d e d   c y l i n d e r   and  m o u n t e d   w i t h i n   the   e n g i n e   b l o c k  

w i t h   an  end  of  the   c y l i n d e r   in  c o m m u n i c a t i o n   w i t h   t h e  

e n g i n e   c o o l a n t   f l u i d .  

In  F ig .   15,  a  l o n g i t u d i n a l l y - e x t e n d i n g   c o n t a c t  

member   428  h a v i n g   a  c o n t a c t   430  is   r e t a i n e d   in  cap  m e m b e r  

4 1 4 ,   p r e f e r a b l y   b e i n g   molded   i n t o   cap  member  414  a n d  

h a v i n g   p r o j e c t i o n s   432  to  e n h a n c e   i t s   r e t e n t i o n   in  c a p  
member   414 .   As  i l l u s t r a t e d ,   t e r m i n a l   means   434  of  c o n t a c t  

member   428  is   f o r m e d   i n t o   the   s h a p e   of  a  c o n v e n t i o n a l  

s p a d e   l u g ,   fo r   e a s e   in  making   e l e c t r i c a l   c o n n e c t i o n   t o  



m e m b e r s   such   as  c o n t a c t   member  428.   Cap  member  414  may  

a l s o   be  p r o v i d e d   w i t h   s t o p   or  a d j u s t m e n t   means  436,   f o r  

a d j u s t i n g   the  p o s i t i o n   of  c o n t a c t   member  428.   As  s h o w n ,  

s t o p   or  a d j u s t m e n t   means   436  i s   a  t h r e a d e d   member ,   a n d  

made  a d j u s t a b l e   f o r   a d j u s t i n g   the   p o s i t i o n   of  c o n t a c t   4 3 0 .  

H o w e v e r ,   i t   s h o u l d   be  n o t e d   t h a t   the   p r o v i s i o n   of  s t o p  

or   a d j u s t m e n t   means   436  i s   no t   s t r i c t l y   n e c e s s a r y   t o  

p r a c t i c e   the   i n v e n t i o n .  

A  m a g n e t   438  i s   d i s p o s e d   in  a  c a v i t y   440  i n  

b a s e   member  412 ,   a d j a c e n t   a  m o v a b l e   c o n t a c t   member  4 4 4  

h a v i n g   a  c o n t a c t   446 ,   and  h a v i n g   a  f i r s t   t e r m i n a l  

m e a n s   448  e x t e n d i n g   to  the   e x t e r i o r   of  t h e r m a l   r e l a y  
s w i t c h   10,  and  p r e f e r a b l y   f o r m e d   i n t o   the   shape   of  a  

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

n e c t i o n .   As  s h o w n ,   one  or  more  p i e c e s   of  a m o r p h o u s  

m e t a l   450  a r e   a t t a c h e d   s u c h   as  by  l a m i n a t i n g   or  b o n d i n g ,  

t o   m o v a b l e   c o n t a c t   member   444 ,   w h i c h   is   d i s p o s e d   a d j a c e n t  

m a g n e t   438.   As  w i l l   be  a p p a r e n t ,   a m o r p h o u s   m e t a l   4 5 0 ,  

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

s h u n t   f o r   m a g n e t   438 ,   and  w i l l   t h u s   be  a t t r a c t e d   t o  

m a g n e t   438,   to  r e t a i n   m o v a b l e   c o n t a c t   member  444  in  t h e  

p o s i t i o n   i l l u s t r a t e d .  

F i g .   15  a l s o   i l l u s t r a t e s   a  b i a s   means  f o r  

u r g i n g   m o v a b l e   c o n t a c t   member  444  t o w a r d s   s t a t i o n a r y  

c o n t a c t   member  428 ,   h e r e i n a f t e r   r e f e r r e d   to  as  s e c o n d  

c o n t a c t   member  428 .   As  shown  in  F i g .   15,  a  r e s i l i e n t ,  

m o v a b l e   c a n t i l e v e r   444  i s   r e t a i n e d   in  t h e r m a l   s w i t c h   10  

by  e n t r a p p i n g   s u r f a c e s   452  and  454 ,   w h i c h   may  a d v a n t a -  

g e o u s l y   be  p r o v i d e d   w i t h   r e c e s s e s   to  r e c e i v e   p r o -  

j e c t i o n s   s i m i l a r   to  p r o j e c t i o n s   432  of  member  428 ,   w h i c h  

may  a l s o   be  p r o v i d e d   on  c a n t i l e v e r   444 .   As  s h o w n ,  

s u r f a c e s   452  and  454  a r e   p a r a l l e l   to  each   o t h e r   and  l i e  

in  a  p l a n e   wh ich   makes   an  a c u t e   a n g l e   such  as  a n g l e  

w i t h   s e c o n d   c o n t a c t   member  428.   M o v a b l e   c a n t i l e v e r   4 4 4  

is   r e l e a s e d   from  m a g n e t   438  when  a m o r p h o u s   m e t a l   4 5 0  
r e a c h e s   i t s   C u r i e   t e m p e r a t u r e ,   w h e r e u p o n   i t   w i l l  

s t r a i g h t e n   at  b e n t   a r e a   456  and  c a u s e   c o n t a c t   446  t o  

move  a g a i n s t   c o n t a c t   430,   e s t a b l i s h i n g   e l e c t r i c a l  



c o n n e c t i o n   b e t w e e n   f i r s t   t e r m i n a l   means   448  and  a  

s e c o n d   t e r m i n a l   means   4 3 4 .  

F i g s .   17  and  18  i l l u s t r a t e   a  s e c o n d   e m b o d i m e n t  

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

an  a l t e r n a t e   m e t h o d   of  b i a s i n g   the   c o n t a c t s   t o g e t h e r .  

T h e r e ,   a  t e m p e r a t u r e - s e n s i t i v e   r e l a y   460  i s   p r o v i d e d   w i t h  

a  b a s e   member  462  and  a  cap  member  464 ,   w h i c h   may  b e  

a d h e s i v e l y   a s s e m b l e d   a t   j o i n t   466.   Of  c o u r s e ,   n u m e r o u s  

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

a re   a l s o   p o s s i b l e .   Base   member  462  may  be  p r o v i d e d   w i t h  

m o u n t i n g   p r o v i s i o n s   468  and  470 ,   i f   d e s i r e d ,   or  may  b e  

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

p r o v i d e d ,   m o u n t i n g   p r o v i s i o n s   468  may  have   a  m o u n t i n g  

h o l e   472,   and  m o u n t i n g   p r o v i s i o n s   470  may  have   m o u n t i n g  

h o l e s   474  and  4 7 6 .  

A  s e c o n d   c o n t a c t   member  478  c a r r y i n g   a  c o n -  

t a c t   480  e x t e n d s   i n t o   r e l a y   460,   and  may  be  p r o v i d e d   w i t h  

p r o j e c t i o n s ,   s u c h   as  p r o j e c t i o n s   432 ,   shown  in  F i g .   16,  t o  

a id   in  i t s   r e t e n t i o n   in  cap  member  464 .   Cap  464  i s  

p r e f e r a b l y   m o l d e d   a r o u n d   member  478 .   Second   c o n t a c t  

member  478  may  be  p r o v i d e d   w i t h   an  end  482  f o r m e d   in  t h e  

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

t i o n .   As  s h o w n ,   cap  member  464  i s   p r o v i d e d   w i t h   a  s t o p  

or   a d j u s t m e n t   means   484  f o r   a d j u s t i n g   the   p o s i t i o n   o f  

c o n t a c t   480.   As  a b o v e ,   means   484  i s   n o t   s t r i c t l y  

n e c e s s a r y   to  p r a c t i c e   the   i n v e n t i o n   b u t   may  be  d e s i r a b l e  

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

t i o n s .   Cap  member  464  a l s o   i n c l u d e s   t e r m i n a l   486  and  4 8 8 ,  

b e i n g   i n s e r t e d   t h r o u g h   cap  member  464  a t   the   t ime  c a p  

member  464  i s   f o r m e d ,   and  wh ich   may  be  p r o v i d e d   w i t h  

p r o j e c t i o n s   s u c h   as  p r o j e c t i o n s   432  shown  in  F ig .   16  t o  

a id   in  t h e i r   r e t e n t i o n .   T e r m i n a l   members   486  and  488  m a y  
have   ends   490  and  492 ,   r e s p e c t i v e l y ,   f o r m e d   in  the  s h a p e  

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

f a c i l i t a t e   c o n n e c t i o n   to  an  e x t e r n a l   c i r c u i t .  

Base   member  462  i s   p r o v i d e d   w i t h   a  m a g n e t   4 9 4  

d i s p o s e d   in  a  c a v i t y   496  in  b a s e   member  464 .   A  m o v a b l e  

c a n t i l e v e r   498  c a r r y i n g   a  c o n t a c t   500  and  h a v i n g   an  e n d  



102  e x t e n d i n g   to  the   e x t e r i o r   of  r e l a y   60  p r e f e r a b l y  

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

c o n f i g u r a t i o n ,   to  f a c i l i t a t e   i t s   c o n n e c t i o n   to  a n  

e x t e r n a l   c i r c u i t .   As  shown,   c a n t i l e v e r   498  is   d i s p o s e d  

a d j a c e n t   m a g n e t   494.   As  b e f o r e ,   c a n t i l e v e r   498  is   f a b r i -  

c a t e d   of  a  m a t e r i a l   c h o s e n   fo r   i t s   e l e c t r i c a l   c o n d u c -  

t i v i t y ,   and  p r e f e r a b l y   of  a  n o n - f e r r o m a g n e t i c   m a t e r i a l ,  

so  t h a t   t he   a t t r a c t i o n   of  c a n t i l e v e r   498  t o w a r d s   m a g -  
n e t   494  may  be  d e t e r m i n e d   by  a  s t r i p   of  a m o r p h o u s  

m e t a l   504  h a v i n g   a  known  C u r i e   t e m p e r a t u r e ,   w h i c h   i s  

a t t a c h e d   to  c a n t i l e v e r   498,   s u c h   as  by  l a m i n a t i o n   o r  

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

c a n t i l e v e r   498.   C a n t i l e v e r   498  is   r e t a i n e d   in  r e l a y   4 6 0  

by  means   of  e n t r a p p i n g   s u r f a c e s   506  and  508,   on  c a p  
member s   464  and  ba se   members   462 ,   r e s p e c t i v e l y ,   w h i c h  

e n t r a p   a  p o r t i o n   of  c a n t i l e v e r   498.   C a n t i l e v e r   498  may  
be  p r o v i d e d   w i t h   p r o j e c t i o n s   s u c h   as  p r o j e c t i o n s   4 3 2 ,  

shown  in  F i g .   16,  w h i c h   mate  w i t h   c o r r e s p o n d i n g   p r o v i -  

s i o n s   of  e n t r a p p i n g   s u r f a c e s   506  and  5 0 8 .  

The  c a n t i l e v e r   498  i s   r e s i l i e n t l y   b i a s e d  

t o w a r d s   s e c o n d   c o n t a c t   member  478 ,   and  away  f r o m  

m a g n e t   494 ,   by  a  b i a s   means  c o m p r i s e d   of  a  b e n t   a r e a   5 1 0  

in  c a n t i l e v e r   498.   T h u s ,   the   u n r e s t r a i n e d   p o s i t i o n   o f  

c a n t i l e v e r   498  w o u l d   form  an  o b t u s e   a n g l e   a b o u t   b e n t  

p o r t i o n   510 ,   w h i c h ,   in  a s s e m b l e d   p o s i t i o n ,   would   p l a c e  

c o n t a c t   500  in  f i r m   c o n t a c t   w i t h   c o n t a c t   480.   C a n t i l e v e r  

498  is   m a i n t a i n e d   in  a  s t r a i g h t e n e d   p o s i t i o n   by  t h e  

a t t r a c t i o n   b e t w e e n   m a g n e t   494  and  a m o r p h o u s   m e t a l   5 0 4  

when  a m o r p h o u s   m e t a l   504  i s   b e l o w   i t s   C u r i e   p o i n t  

t e m p e r a t u r e ,   and  r e l e a s e d   to  move  t o w a r d s   i t s   f r e e  

p o s i t i o n   when  the   C u r i e   t e m p e r a t u r e   is  e x c e e d e d .  

The  c a n t i l e v e r   498  i s   a l s o   p r o v i d e d   w i t h   a  

s e p a r a t e   h e a t e r ,   to  a l l o w   i t   to  r e s p o n d   to  an  e x t e r n a l  

e l e c t r i c a l   command,   as  w e l l   as  to  a m b i e n t   t e m p e r a t u r e .  

As  s h o w n ,   a  h e a t e r   means   such  as  r e s i s t a n c e   h e a t e r  

means   512  i s   p l a c e d   a d j a c e n t   to  the   s t r i p   504  o f  

a m o r p h o u s   m a t e r i a l ,   wh ich   s t r i p   504  i s   s e c u r e d   to  a n d  

i n t e g r a l   w i t h   c a n t i l e v e r   498.  Such  r e s i s t a n c e   h e a t e r s  



a re   known  f o r   use  w i t h   b i m e t a l l i c   t e m p e r a t u r e   s w i t c h  

e l e m e n t s ,   and  may  i n c l u d e   an  i n s u l a t e d   r e s i s t i v e   c o n d u c -  

t o r   wound  a r o u n d   the   moving  e l e m e n t ,   or  a  wound ,   f i l m   o r  

c o m p o s i t i o n   r e s i s t o r   p l a c e d   a d j a c e n t   the   mov ing   e l e m e n t .  

In  t he   i l l u s t r a t e d   e m b o d i m e n t ,   r e s i s t a n c e   h e a t e r   m e a n s  

512  i s   a  p r i n t e d   c i r c u i t   r e s i s t a n c e   h e a t e r   h a v i n g   a  

s e r p e n t i n e   c o n f i g u r a t i o n ,   wh ich   is  b o n d e d   to  a m o r p h o u s  

m e t a l   504,   and  e l e c t r i c a l l y   c o n n e c t e d   to  t e r m i n a l  

m e m b e r s   486  and  488  by  w i r e s   514  and  516.   T h u s ,   a m o r p h o u s  

m e t a l   504  may  be  h e a t e d   to  i t s   C u r i e   p o i n t   t e m p e r a t u r e  
e i t h e r   by  a m b i e n t   t e m p e r a t u r e   or  by  c u r r e n t   p a s s e d  

t h r o u g h   r e s i s t a n c e   h e a t e r   means  512,   by  way  of  t e r m i n a l  

member s   486  and  4 8 8 .  

A m o r p h o u s   a l l o y s   e s p e c i a l l y   s u i t e d   f o r   use  a s  

the   s e c o n d   p o r t i o n   of  the   c a n t i l e v e r   in  a  r e l a y   t y p e  

s w i t c h   a re   d e f i n e d   by  the  f o r m u l a   F e x N i 7 3 - x M o 4 B 1 1 s i 1 2 ,  
w h e r e   s u b s c r i p t s   a r e   in  atom  p e r c e n t   and  x  r a n g e s   f r o m  

16  to   1 0 0 .  

F i g .   19  shows  r e l a y   l0a   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   w h i c h   is   s i m i l a r   to  r e l a y   10,  h a v i n g   a  b a s e  

member  412a  and  a  cap  member  4 1 4 a ,   p r e f e r a b l y   a d h e s i v e l y  

a s s e m b l e d   a t   a  j o i n t   416a  and  o p t i o n a l   p r o v i d e d   w i t h  

m o u n t i n g   p r o v i s i o n s   418  and  420  w i t h   m o u n t i n g   h o l e s   4 2 2 ,  

424  and  426.   A  s e c o n d   c o n t a c t   428a  h a v i n g   an  end  434a  a n d  

c a r r y i n g   a  c o n t a c t   430a  is  p r o v i d e d   e x t e n d i n g   t h r o u g h   c a p  

member  4 1 4 a ,   w h i c h   is  p r o v i d e d   w i t h   a  s t o p   or  a d j u s t m e n t  

means   436a   f o r   a d j u s t i n g   the   p o s i t i o n   of  c o n t a c t   4 3 0 a .  

Base   member  412a   is  p r o v i d e d   w i t h   a  m a g n e t   438a   d i s p o s e d  

in  a  c a v i t y   440a   in  ba se   member  4 1 2 a .   As  b e f o r e ,   a  

m o v a b l e   c a n t i l e v e r   444 ,   c a r r y i n g   a  c o n t a c t   446a  and  h a v i n g  

an  end  448a   f o r m e d   in  a  s u i t a b l e   c o n f i g u r a t i o n   t o  

f a c i l i t a t e   e l e c t r i c a l   c o n n e c t i o n ,   and  p r o v i d e d   w i t h   a  

p i e c e   of  a m o r p h o u s   m e t a l   4 5 0 a ,   is  p o s i t i o n e d   a d j a c e n t  

m a g n e t   438a   so  t h a t   a m o r p h o u s   m e t a l   450a   f o r m s   a  s h u n t   o r  

p a t h   f o r   t he   f l u x   of  m a g n e t   4 3 8 a ,   and  is  a t t r a c t e d  

t h e r e t o .   E n t r a p p i n g   s u r f a c e s   452a  and  454a  r e t a i n  

c a n t i l e v e r   444  in  r e l a y   l 0a   w i t h   end  448a   e x t e n d i n g   to  t h e  

e x t e r i o r   of  r e l a y   10a .   H o w e v e r ,   u n l i k e   the   e m b o d i m e n t  



shown  in  F i g .   15,  e n t r a p p i n g   s u r f a c e s   452a  and  454a  do  n o t  

h o l d   c a n t i l e v e r   444a  in  a  s t r e s s e d   p o s i t i o n .   R a t h e r ,   a  

b i a s   means   p r o v i d e s   a  b i a s   f o r c e   which   u r g e s   c o n t a c t   4 4 6 a  

a g a i n s t   c o n t a c t   4 3 0 a ,   and  w h i c h   is  o p p o s e d   by  t h e  

a t t r a c t i v e   f o r c e s   b e t w e e n   a m o r p h o u s   m e t a l   450a   and  m a g n e t  

4 3 8 a .   An  e x e m p l a r y   b i a s   means   is  p r o v i d e d   by  a  s p r i n g  

520,   shown  as  a  c o m p r e s s i o n   s p r i n g ,   d i s p o s e d   in  a  c a v i t y  

522  f o r m e d   in  base   member   4 1 2 a .   As  w i l l   be  a p p a r e n t ,   a  

t e n s i o n   s p r i n g   c o u l d   a l s o   be  used   fo r   r e s i l i e n t l y  

b i a s i n g   c o n t a c t s   4 3 0 a ,   i f   d e s i r e d .  

F i g .   20  shows   a  t e m p e r a t u r e - s e n s i t i v e   r e l a y   4 6 0  

u s e d   to  c o n t r o l   the   e l e c t r i c a l   m o t o r   530  of  c o o l i n g   f a n  

a s s e m b l y   532.  As  shown  in  F i g .   20,  an  e n g i n e   534  s u c h  

as  a  v e h i c l e   e n g i n e   is  p r o v i d e d   w i t h   a  c o o l i n g  

r a d i a t o r   536,   c o n n e c t e d   to  e n g i n e   534  by  c o o l a n t  

l i n e s   538  and  540.   E n g i n e   534  o p e r a t e s   an  a i r   c o n d i -  

t i o n e r   542 ,   and  is  c o n n e c t e d   to  a i r   c o n d i t i o n e r   5 4 2  

by  d r i v e   means   544  t h r o u g h   c l u t c h   means  546.   An  a i r -  

c o n d i t i o n i n g   s w i t c h   548  s u p p l i e s   e l e c t r i c a l   power   f r o m  

c o n n e c t i o n   means  550,   c o n n e c t e d   to  a  s o u r c e   of  e l e c t r i -  

c a l   p o w e r ,   to  c l u t c h   means   546  to  o p e r a t e   a i r   c o n d i -  

t i o n e r   542.   Air   c o n d i t i o n e r   542  i n c l u d e s   a  c o n d e n s e r  

552,   c o n n e c t e d   to  i t   by  l i n e s   554  and  556,   in  a  c o n v e n -  

t i o n a l   m a n n e r .   As  w i l l   be  a p p a r e n t   from  F i g .   20,  i t   i s  

d e s i r a b l e   to  p r o v i d e   a  f l o w   of  a i r   t h r o u g h   r a d i a t o r   5 3 6  

when  c o o l i n g   of  e n g i n e   534  i s   n e c e s s a r y ,   and  a l s o   t o  

p r o v i d e   a  f l ow  of  c o o l i n g   a i r   t h r o u g h   c o n d e n s e r   5 5 2 ,  

m o u n t e d   a d j a c e n t   r a d i a t o r   536 ,   when  a i r   c o n d i t i o n e r   5 4 2  

is   o p e r a t e d .  

As  shown  in  F i g .   20,  power   is  s u p p l i e d   t o  

end  482  of  s t a t i o n a r y   c o n t a c t  m e m b e r   478  of  r e l a y   4 6 0  

f rom  c o n n e c t i o n   means   550  t h r o u g h   w i r e   5 5 8 .  

T e m p e r a t u r e - s e n s i t i v e   r e l a y   460  is  m o u n t e d   a d j a c e n t  

r a d i a t o r   536  e i t h e r   by  t he   use  of  m o u n t i n g   h o l e s  

472,   474  and  476,   or  by  a d h e s i v e l y   b o n d i n g   i t   t o  

r a d i a t o r   536.   A l t e r n a t i v e l y ,   r e l a y   460  i s   m o u n t e d   t o  

the   b l o c k   of  the   e n g i n e   in  a  c o o l a n t   p a s s a g e   w a l l  

such   t h a t   the   c a se   of  t he   r e l a y   t o u c h e s   the  c o o l a n t  



f l u i d .   T h u s ,   when  c o o l i n g   f l u i d   536  r e a c h e s   a  p r e -  
d e t e r m i n e d   t e m p e r a t u r e ,   a m o r p h o u s   m e t a l   504  w i l l   r e a c h  

i t s   C u r i e   t e m p e r a t u r e ,   so  t h a t   i t   w i l l   no  l o n g e r   b e  

a t t r a c t e d   to  m a g n e t   494,   and  c o n t a c t s   480  and  500  w i l l  

c l o s e ,   e s t a b l i s h i n g   a  c i r c u i t   b e t w e e n   e n d s   482  and  5 0 2 .  

End  502  of  c a n t i l e v e r   498  is   c o n n e c t e d   to  m o t o r   5 3 0  

t h r o u g h   w i r e   560  t o   o p e r a t e   fan  a s s e m b l y   532  when  r e l a y  

460  i s   a c t u a t e d   r e s p o n s i v e   to  r a d i a t o r  5 3 6 .   If   s w i t c h  

548  is  o p e r a t e d   to  e n g a g e   c l u t c h   546,   power   w i l l   b e  

a p p l i e d   to  end  490  of   t e r m i n a l   member  486  t h r o u g h   w i r e  

562.   End  492  of  t e r m i n a l   member  488  i s   c o n n e c t e d   t o  

g r o u n d   564  by  w i r e   566 ,   c u r r e n t   t h e n   f l o w i n g   t h r o u g h  
h e a t e r   means   512  in   r e s p o n s e   to  a i r - c o n d i t i o n i n g   s w i t c h  

548,   and  c a u s i n g   r e l a y   460  to   be  o p e r a t e d   to  o p e r a t e   f a n  

a s s e m b l y   532  to   f o r c e   a i r   t h r o u g h   c o n d e n s e r   5 5 2 .  

O p e r a t i o n   of  s w i t c h   548  m a y  b e   a f f e c t e d   a u t o -  

m a t i c a l l y   by  c o u p l i n g   the   s w i t c h   means   548  to   a  s e c o n d  

r e l a y   ( n o t   shown)   m o v a b l e   from  an  open   to  a  c l o s e d  

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

c o m p a r t m e n t   e x c e e d s   a  p r e d i c t e d   b o i l .   A l t e r n a t i v e l y ,  
s w i t c h   548  may  be  o p e r a t e d   m a n u a l l y ,   by  an  a c c e s s o r y  

l e v e r   or  the   l i k e   d i s p o s e d   on  the   d a s h b o a r d   or  o t h e r  

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

F i g .   21  i l l u s t r a t e s   the  use  of  a  t e m p e r a t u r e -  
s e n s i t i v e   r e l a y   10  in  c o n j u n c t i o n   w i t h   t he   r a d i a t o r   5 3 6  

of  an  e n g i n e   534  n o t   p r o v i d e d   w i t h   an  a i r - c o n d i t i o n i n g  

u n i t   to  o p e r a t e   an  e l e c t r i c a l   m o t o r   530  of  a  c o o l i n g  

f a n   a s s e m b l y   532.   As  shown ,   r e l a y   10  i s   m o u n t e d  

a d j a c e n t   r a d i a t o r   5 3 6 ,   such   as  by  the   use  of  m o u n t i n g  

h o l e s   422,   424  and  426 ,   or  by  a d h e s i v e l y   a t t a c h i n g   r e l a y   10  

to   r a d i a t o r   536 .   A l t e r n a t i v e l y ,   r e l a y   460  i s   m o u n t e d   o n  

t he   e n g i n e   b l o c k   in  the   c o o l a n t   p a s s a g e   w a l l   so  t h a t   t h e  

r e l a y   c a s e   c o n t a c t s   t he   c o o l a n t .   As  shown ,   end  434  o f  

s t a t i o n a r y   c o n t a c t   428  is   c o n n e c t e d   to  c o n n e c t i o n   m e a n s  

550  by  a  w i r e   564,   and  end  448  of  c a n t i l e v e r   444  i s  

c o n n e c t e d   to  m o t o r   530  by  a  w i r e   560.   T h u s ,   w h e n  

c o o l a n t   f l u i d   536  r e a c h e s   a  p r e d e t e r m i n e d   t e m p e r a t u r e ,  

a m o r p h o u s   m e t a l   450  w i l l   r e a c h   i t s   C u r i e   p o i n t  t e m p e r a -  



t u r e ,   c a u s i n g   i t   to  c e a s e   to  be  a t t r a c t e d   to  m a g n e t   4 3 8 ,  

and  a l l o w i n g   c o n t a c t s   440  and  436  to  c l o s e ,   c o n n e c t i n g  

w i r e s   564  and  560,   and  e n e r g i z i n g   m o t o r   5 3 0 .  

F i g .   22  i s   an  i l l u s t r a t i o n   s h o w i n g   the   i n v e n -  

t i o n   a p p l i e d   to  a  d e v i c e   which   o p e n s   a  c i r c u i t   u p o n  

h e a t i n g .   The  e m b o d i m e n t   of  the   i n v e n t i o n   shown  i n  

F i g .   22  i s   s i m i l a r   to  t h a t   of  F ig .   15  e x c e p t   in  t h e  

p o s i t i o n i n g   of  the   c o n t a c t s .   As  shown,   s e c o n d   c o n t a c t  

member   4 2 8 b ,   a t   an  end  d i s t a l   to  end  4 3 4 b ,   has   an  L -  

s h a p e d   e x t e n s i o n   564  h a v i n g   a  f i r s t   p o r t i o n   566  p e r -  

p e n d i c u l a r   to  body  568  of  member  4 2 8 b ,   and  a  s e c o n d  

member   570  w h i c h   is  shown  as  p e r p e n d i c u l a r   to  f i r s t  

member   566  and  p a r a l l e l   to  body  568,   w i t h   c o n t a c t   4 3 0 b  

m o u n t e d   on  s e c o n d   member  570  and  d i s p o s e d   in  c o n t a c t  

. w i t h   c o n t a c t   446b  when  c a n t i l e v e r   444b  is  a t t r a c t e d   t o  

m a g n e t   438b   due  to  a m o r p h o u s   m e t a l   450b  b e i n g   b e l o w   i t s  

C u r i e   p o i n t   t e m p e r a t u r e .   T h i s   m o d i f i c a t i o n   r e q u i r e s  

o n l y   t h a t   s t a t i o n a r y   c o n t a c t   428b  be  p r o v i d e d   w i t h  

e x t e n s i o n   566 ,   and  t h a t   c o n t a c t   446b  of  c a n t i l e v e r   4 4 4 b  

be  moved  to  an  o p p o s i t e   s i d e   of  member  444b .   As  w i l l  

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

s i m p l y   i m p l e m e n t e d   in  the   e m b o d i m e n t   shown  in  F i g s .   1 7 ,  

18  and  1 9 .  

In  the   i l l u s t r a t e d   e m b o d i m e n t s   of  t he   i n v e n -  

t i o n ,   b a s e   member s   412  and  462  and  cap  members   414  a n d  

464  may  be  made  from  a  p l a s t i c   m a t e r i a l   and  f a s t e n e d   t o -  

g e t h e r   by  a d h e s i v e s   or  by  s o n i c   w e l d i n g   or  the   l i k e .  

C a n t i l e v e r   444  and  the   s e c o n d   c o n t a c t   member  may  b e  

f a b r i c a t e d   of  any  c o n v e n i e n t   c o n d u c t i v e   m a t e r i a l .  

H o w e v e r ,   i f   t h e y   a re   made  of  a  m a g n e t i c   m a t e r i a l ,  

b i a s   m e a n s ,   s u c h   as  d e s c r i b e d   a b o v e ,   must   e x e r t   a  

f o r c e   g r e a t e r   t han   the   n o r m a l   a t t r a c t i o n   of  a  c a n t i -  

l e v e r   444 ,   444a   or  498  to   a  m a g n e t   such  as  4 3 8 ,   438a  o r  

494,   so  t h a t   the   o p e r a t i o n   of  the   r e l a y   w i l l   be  c o n -  

t r o l l e d   by  t he   v a r i a t i o n   in  m a g n e t i c   a t t r a c t i o n   c a u s e d  

by  t e m p e r a t u r e   p a s s i n g   t h r o u g h   the  C u r i e   p o i n t   t e m p e r a -  
t u r e   of  an  a m o r p h o u s   m e t a l   such  as  450,   450a  or  5 0 4 .  

T h u s ,   the   i n s t a n t   i n v e n t i o n   p r o v i d e s   a  s i m p l e  



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

a  r e l a y ,   u t i l i z i n g   the   d e s i r a b l e   m a g n e t i c   c h a r a c t e r -  

i s t i c s   and  s h a r p   C u r i e   p o i n t   t e m p e r a t u r e   m a g n e t i c  

t r a n s i t i o n   of  an  a m o r p h o u s   m e t a l   to  p r o v i d e   d e p e n d a b l e  

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

and  w h i c h   may  be  a c t u a t e d   o n l y   by  a m b i e n t   t e m p e r a t u r e   o r  

by  a m b i e n t   t e m p e r a t u r e   and  an  e x t e r n a l   e l e c t r i c a l  

s i g n a l .  

H a v i n g   t h u s   d e s c r i b e d   the   i n v e n t i o n   in  r a t h e r  

f u l l   d e t a i l ,   i t   w i l l   be  u n d e r s t o o d   t h a t   s u c h   d e t a i l  

need   n o t   be  s t r i c t l y   a d h e r e d   to  bu t   t h a t   v a r i o u s  

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

one  s k i l l e d   in  the   a r t ,   a l l   f a l l i n g   w i t h i n   t he   s c o p e  
of  t h e   i n v e n t i o n   as  d e f i n e d   by  the  s u b j o i n e d   c l a i m s .  



1.  A  t e m p e r a t u r e - s e n s i t i v e   s w i t c h ,   c o m p r i s -  

i n g :  

b a s e   means   f o r   m o u n t i n g   s a i d   t e m p e r a t u r e -  
s e n s i t i v e   s w i t c h ;  

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

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

a  s e c o n d   c o n t a c t   member  d i s p o s e d   a d j a c e n t   s a i d  

f i r s t   c o n t a c t   member   fo r   at   l e a s t   i n t e r m i t t e n t l y   e s t a b -  

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

m e m b e r ;  

s a i d   f i r s t   c o n t a c t   member  b e i n g   c o n n e c t e d   t o  

f i r s t   t e r m i n a l   m e a n s ,   a n d  

s a i d   s e c o n d   c o n t a c t   member  b e i n g   c o n n e c t e d   t o  

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

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

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

m e a n s ;  

s u p p o r t   means  fo r   s u p p o r t i n g   s a i d   s e c o n d   t e r -  

m i n a l   m e a n s ;   a n d  

m a g n e t   means  a s s o c i a t e d   w i t h   and  a d a p t e d   t o  

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

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

s e c o n d   c o n t a c t   members   s a i d   c a n t i l e v e r   b e i n g   t r a n s f o r m e d  
f rom  a  f e r r o m a g n e t i c   p h a s e   to  a  p a r a m a g n e t i c   p h a s e   w h e n  

i t s   t e m p e r a t u r e   e x c e e d s   the   C u r i e   p o i n t ,   w h e r e b y   s a i d  

c a n t i l e v e r   a s s u m e s   a  s e c o n d   p o s i t i o n   in  wh ich   s a i d  

e l e c t r i c a l   c o n t i n u i t y   is  i n t e r r u p t e d .  

2.  A  t e m p e r a t u r e - s e n s i t i v e   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   s a i d   m a g n e t   is  a d a p t e d   to  a t t r a c t  

s a i d   c a n t i l e v e r   and  t h e r e b y   b i a s   the   c a n t i l e v e r   to  s a i d  

f i r s t   p o s i t i o n .  

3.  A  t e m p e r a t u r e - s e n s i t i v e   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   s a i d   m a g n e t   is  a d a p t e d   to  r e p e l   s a i d  

c a n t i l e v e r   and  t h e r e b y   b i a s   the   c a n t i l e v e r   to  s a i d   f i r s t  

p o s i t i o n .  

4.  A  t e m p e r a t u r e - s e n s i t i v e   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   s a i d   m a g n e t   means   c o m p r i s e s  a n  

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

c o n n e c t e d   to  s a i d   f i r s t   c o n t a c t   member  and  a  s e c o n d  

w i n d i n g   end  e l e c t r i c a l l y   c o n n e c t e d   to  s a i d   s e c o n d  

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

5.  A  t e m p e r a t u r e - s e n s i t i v e  s w i t c h   a c c o r d i n g  

to  c l a i m   4,  w h e r e i n   s a i d   s w i t c h   f u r t h e r   c o m p r i s e s   t h i r d  

t e r m i n a l   m e a n s ,   and  s a i d   e l e c t r o m a g n e t   has  a  f i r s t  

w i n d i n g   end  e l e c t r i c a l l y  c o n n e c t e d   to   s a i d   f i r s t   c o n t a c t  

member  a n d . a   s e c o n d   w i n d i n g   end  e l e c t r i c a l l y   c o n n e c t e d  

to  s a i d   t h i r d   t e r m i n a l   m e a n s .  

6.  A  t e m p e r a t u r e - s e n s i t i v e   s w i t c h   a c c o r d i n g  

tb   c l a i m   4,  w h e r e i n :  

(a)   s a i d   e l e c t r o m a g n e t   is  e l e c t r i c a l l y  

i n t e r p o s e d   b e t w e e n   s a i d   f i x e d   c o n t a c t   member  and  s a i d  

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

(b)  s a i d   e l e c t r o m a g n e t   has   a  f i r s t   w i n d i n g  

end  e l e c t r i c a l l y   c o n n e c t e d   to  s a i d   s e c o n d   c o n t a c t   m e m b e r  

and  a  s e c o n d   w i n d i n g   end  e l e c t r i c a l l y   c o n n e c t e d   to  s a i d  

s e c o n d   t e r m i n a l   m e a n s .  

7.  A  t e m p e r a t u r e - s e n s i t i v e   r e l a y   wh ich   i s  

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

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

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

p r e s e l e c t e d   c o n d i t i o n ,   s a i d   r e l a y   c o m p r i s i n g :  
b a s e   means   f o r   m o u n t i n g   s a i d   t e m p e r a t u r e -  

s e n s i t i v e   r e l a y ;  

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

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

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

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

f e r r o m a g n e t i c   m a t e r i a l   h a v i n g   a  C u r i e   p o i n t ;  

a  s e c o n d   c o n t a c t   member  d i s p o s e d   a d j a c e n t   s a i d  

f i r s t   c o n t a c t   member   f o r   a t   l e a s t   i n t e r m i t t e n t l y   e s t a b -  

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

m e m b e r ;  

s a i d   f i r s t   c o n t a c t   member  b e i n g   c o n n e c t e d   t o  

f i r s t   t e r m i n a l   m e a n s ,   a n d  



s a i d   s e c o n d   c o n t a c t   member  b e i n g   c o n n e c t e d   t o  

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

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

e l e c t r i c a l l y   c o n n e c t i n g   i t   to  s a i d   f i r s t   t e r m i n a l   m e a n s ;  

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

t e r m i n a l   m e a n s ;  
m a g n e t   means  a s s o c i a t e d   w i t h   and  a d a p t e d   t o  

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

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

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

a  f e r r o m a g n e t i c   p h a s e   to  a  p a r a m a g n e t i c   p h a s e   when  i t s  

t e m p e r a t u r e   e x c e e d s   the   C u r i e   p o i n t ,   w h e r e b y   s a i d  

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

e l e c t r i c a l   c o n t i n u i t y   is  e s t a b l i s h e d ;   a n d  

h e a t i n g   means  c o n n e c t e d   to  s a i d   c i r c u i t   m e a n s  

and  d i s p o s e d   in  the  v i c i n i t y   of  s a i d   c a n t i l e v e r   f o r  

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

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

of  s a i d   c i r c u i t   m e a n s .  

8.  A  r e l a y   as  r e c i t e d   in  c l a i m   7,  f u r t h e r  

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

s a i d   f i r s t   c o n t a c t   member  a g a i n s t   s a i d   s e c o n d   c o n t a c t  

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

a  s e c o n d   p o r t i o n   of  s a i d   b a s e   means   wh ich   h o l d   a  p o r t i o n  

of  s a i d   c a n t i l e v e r ,   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   b e i n g  

p a r a l l e l   to  e a c h   o t h e r   and  d i s p o s e d   at   an  a c u t e   a n g l e  

r e l a t i v e   to  s a i d   s e c o n d   c o n t a c t   m e m b e r .  

9.  A  r e l a y   as  r e c i t e d   in  c l a i m   7,  f u r t h e r  

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

s a i d   f i r s t   c o n t a c t   member  a g a i n s t   s a i d   s e c o n d   c o n t a c t  

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

s a i d   c a n t i l e v e r .  

10.  A  r e l a y   as  r e c i t e d   in  c l a i m   7,  f u r t h e r  

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

s a i d   f i r s t   c o n t a c t   member  a g a i n s t   s a i d   s e c o n d   c o n t a c t  

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

i n t e r p o s e d   b e t w e e n   s a i d   b a s e   means  and  s a i d   c a n t i l e v e r .  
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