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©  Thermostatic  switch  and  method  of  making. 

©  A  heat  responsive  electrical  switch  comprises  a  small, 
open  ended,  generally  cylindrical  housing  in  which  are 
mounted  two  spaced  plate  members  extending  in  parallel 
directions  from  a  bottom  wall  into  a  switch  cavity.  The  first 
plate  member  mounts  at  its  distal  free  end  a  relatively 
inflexible  movable  contact  arm  which  is  adapted  to  move 
into  and  out  of  engagement  with  a  stationary  contact 
mounted  on  the  second  plate  member.  A  relatively  low 
spring  rate  spring  is  connected  between  the  movable  contact 
arm  toward  the  stationary  contact  with  a  selected  contact 
force  created  by  displacing  a  portion  of  the  spring  with  a 
reaction  force.  The  open  end  of  the  housing  is  formed  with  a 
plurality  of  raised  plateaus.  A  thermally  conductive  cup  is 
received  over  the  open  end  interfitting  with  the  plateaus.  A 
thermally  responsive  snap-acting  disc  and  a  flexible  motion 
transfer  sheet  of  resinous  material  can  be  captured  by  the 
cup  at  the  open  end  of  the  housing.  The  plate  members  are 
formed  so  that  they  are  either  rigidly  staked  to  the  bottom 
wall  of  the  housing  or  are  riveted  directly  to  terminal  blades 
outside  the  housing. 
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A   heat  responsive  electrical  switch  comprises  a  small, 
open  ended,  generally  cylindrical  housing  in  which  are 
mounted  two  spaced  plate  members  extending  in  parallel 
directions  from  a  bottom  wall  into  a  switch  cavity.  The  first 
plate  member  mounts  at  its  distal  free  end  a  relatively 
inflexible  movable  contact  arm  which  is  adapted  to  move 
into  and  out  of  engagement  with  a  stationary  contact 
mounted  on  the  second  plate  member.  A  relatively  low 
spring  rate  spring  is  connected  between  the  movable  contact 
arm  toward  the  stationary  contact  with  a  selected  contact 
force  created  by  displacing  a  portion  of  the  spring  with  a 
reaction  force.  The  open  end  of  the  housing  is  formed  with  a 
plurality  of  raised  plateaus.  A  thermally  conductive  cup  is 
received  over  the  open  end  interfitting  with  the  plateaus.  A 
thermally  responsive  snap-acting  disc  and  a  flexible  motion 
transfer  sheet  of  resinous  material  can  be  captured  by  the 
cup  at  the  open  end  of  the  housing.  The  plate  members  are 
formed  so  that  they  are  either  rigidly  staked  to  the  bottom 
wall  of  the  housing  or  are  riveted  directly  to  terminal  blades 
outside  the  housing. 



T e c h n i c a l   F i e l d  

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

s w i t c h e s   and  m e t h o d s   of  m a k i n g  a n d   more  s p e c i f i c a l l y  

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

and  c a l i b r a t i o n   i s   o b v i a t e d .  

B a c k g r o u n d   A r t  

A  t y p i c a l   p r i o r   a r t   s w i t c h   i s   shown  and  d i s c l o s e d  

in  U . S .   P a t e n t   No.  3 , 1 6 4 , 7 0 1   a s s i g n e d   to  t he   a s s i g n e e   o f  

t h e   i n s t a n t   i n v e n t i o n .   In  t h a t   p a t e n t  a   s w i t c h   i s   s h o w n  

w h i c h   c o m p r i s e s   a  h o u s i n g   in  w h i c h   a  s w i t c h   c a v i t y   i s  

f o r m e d .   A  s t a t i o n a r y   c o n t a c t   and  a  f l e x i b l e ,   c a n t i l e v e r  

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

c a v i t y .   An  o p e n i n g   is  f o r m e d   in  the   h o u s i n g   w h i c h   is   . 

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

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

t h e   h o u s i n g .   A  m o t i o n   t r a n s f e r   p in   i s   s l i d a b l y   d i s p o s e d  

in  t h e   h o u s i n g   e x t e n d i n g   b e t w e e n   the   m o v a b l e   c o n t a c t  

arm  and   t h e   d i s c   so  t h a t   when  t h e   d i s c   s n a p s   f rom  o n e  

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

to  t h e   m o v a b l e   c o n t a c t   arm  to  open   or  c l o s e   t h e   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   the  s t a t i o n a r y   c o n t a c t   and  the   m o v a b l e  

c o n t a c t   a r m .  

S w i t c h e s   of  t h i s   t y p e   have   been   v e r y   e f f e c t i v e   a n d  

many  h u n d r e d s   of  t h o u s a n d s   have   been   made  and  s o l d  

t h r o u g h o u t   t he   w o r l d ,   h o w e v e r , ' s u c h   s w i t c h e s   have   c e r t a i n  



l i m i t a t i o n s   in  t o d a y ' s   m a r k e t   p l a c e .   Fo r   e x a m p l e ,   c a l i b r a t i o n  

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

s t a t i o n a r y   t e r m i n a l   by  b e n d i n g   t he   s u p p o r t   on  w h i c h   t h e  

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

m e m b e r   o v e r l y i n g   t he   m o v a b l e   c o n t a c t   arm  in  o r d e r   to  o b t a i n  

a  d e s i r e d   c o n t a c t   f o r c e .   Such   c a l i b r a t i o n   n o t   o n l y   r e q u i r e s  

e x t r a   p a r t s   s u c h   as  c a l i b r a t i o n   s c r e w s ,   b u t   a l s o   a d d s   s i g -  

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

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

10  to   15  a m p s ,   f o r   e x a m p l e ,   t h u s   s e r v i n g   to  l i m i t   t h e   d e s i g n  

of   t h e   m o v a b l e   a rm.   In  o r d e r   to  c o n d u c t   t h e   r e q u i r e d   c u r r e n t  

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

one   or   two  o u n c e s  i n   t h e   s m a l l   a v a i l a b l e   s p a c e ,   a  r e l a t i v e l y  

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

a r m ,   f o r   e x a m p l e ,   in  e x c e s s   of  t en   p o u n d s   p e r  i n c h .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

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

p r o d u c e d   and  a s s e m b l e d ,   one  w h i c h   r e q u i r e s   no  c a l i b r a t i o n  

or   g a u g i n g   y e t   has   c o n v e n t i o n a l   c o n t a c t   f o r c e .   I t   is   a n o t h e r  

o b j e c t   of  t h e   i n v e n t i o n   to  p r o v i d e   s u c h   a  s w i t c h   w h i c h   h a s  

f e w e r   p a r t s   t h a n   c o n v e n t i o n a l   s w i t c h e s   and  w h i c h   can  be  m o r e  

e c o n o m i c a l l y   m a n u f a c t u r e d .   O t h e r   o b j e c t s ,   f e a t u r e s   a n d  

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

D i s c l o s u r e   of  t he   I n v e n t i o n -  

B r i e f l y ,   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n ,   a  r e l a -  

t i v e l y   i n f l e x i b l e   m o v a b l e   c o n t a c t   arm  i s   m o u n t e d   on  a  

f i r s t   of   two  p l a t e   m e m b e r s   w h i c h   e x t e n d   in  p a r a l l e l  



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

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

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

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

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

t a c t .   In  one  e m b o d i m e n t ,   f o r   e x a m p l e ,   t h e   d e s i r e d   c o n t a c t  

f o r c e   in  t he   o r d e r   of  one  to  two  o u n c e s   i s   o b t a i n e d   b y  

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

of  one  p l a t e   member   in  a  d i r e c t i o n   away  f rom  t he   s e c o n d  

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

p i v o t a b l y   m o u n t   t h e   i n f l e x i b l e   m o v a b l e   c o n t a c t   arm  on  a  

f r e e   d i s t a l   p o r t i o n   of  the   f i r s t   p l a t e   member   w i t h   t h e  

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

m e m b e r   on  t h e   s i d e   of  t h e   f i r s t   p l a t e   member   r e m o v e d   f r o m  

t h e   s e c o n d   p l a t e   member   and  a t t a c h e d   a t   a n o t h e r   p o i n t   t o  

t h e   f i r s t   p l a t e   m e m b e r .   In  a n o t h e r   e m b o d i m e n t ,   t h e   m o v a b l e  

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

w i t h   t he   s p r i n g   p o r t i o n   m o u n t e d   on  the   f i r s t   p l a t e   m e m b e r  

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

t h e r e o f   e x t e n d i n g   away  f rom  the   s e c o n d   p l a t e   m e m b e r .   I n  

a l l   of  t h e   e m b o d i m e n t s   t he   h o u s i n g   is   s y m m e t r i c a l l y   f o r m e d  

as  a  c y l i n d r i c a l   cup  w i t h   two  s l o t s   in  t he   b o t t o m   w a l l   f o r  

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

f a s t e n e d   in  t h e   h o u s i n g   e i t h e r   by  s t a k i n g   the   t e r m i n a l s  

to  t he   h o u s i n g   or  by  f o r m i n g   the   p l a t e   m e m b e r s   w i t h   a 

p l u r a l i t y   of  p r o t r u s i o n s   e x t e n d i n g   f rom  an  end  f a c e   a n d  

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



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

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

to  a c h i e v e   a  s o l i d   m e t a l   to  m e t a l   c o n n e c t i o n .   The  o p e n  

end   of  t h e   h o u s i n g   i s   f o r m e d   w i t h   a  p l u r a l i t y   of  p l a t e a u s  

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

d u c t i v e   c a p .   A  m o t i o n   t r a n s f e r   s h e e t   of  f l e x i b l e   r e s i n o u s  

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

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

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

d i s c   i s   d i s p o s e d   b e t w e e n   t h e   cap  and  the   r e s i n o u s   s h e e t  

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

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

i n s e r t e d   c o n v e n i e n t l y   i n t o   t h e   s w i t c h   and  m e r e l y   by  p u s h i n g  

i t   w i t h   or  w i t h o u t   a  s p e c i a l   t o o l   c l a m p e d   i n t o   p o s i t i o n .  

B r i e f   D e s c r i p t i o n   of  t he   D r a w i n g s  

The  d e t a i l s  o f   t h e   i n v e n t i o n   w i l l   be  d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   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 :  

F i g u r e s   la   and  lb  a r e   s c h e m a t i c   d i a g r a m s   s h o w i n g  

a  m o v a b l e   c o n t a c t   arm  and  b i a s i n g   means   in  c o n j u n c t i o n  

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

s p r i n g   r a t e s ;  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   e l e v a t i o n a l   v i e w   o f  

a  f i r s t   e m b o d i m e n t   a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g u r e   3  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  t h e   s p r i n g   a n d  

f i r s t   p l a t e   member   u s e d   in  t he   F i g u r e   2  d e v i c e ;  



F i g u r e   4  i s   a  c r o s s - s e c t i o n a l   e l e v a t i o n a l   v i ew  o f  

a  s e c o n d   e m b o d i m e n t   made  in  a c c o r d a n c e   w i t h   the   i n v e n t i o n ;  

F i g u r e   5  is   a  t o p   p l a n   v i ew   of  t h e   F i g u r e   4  s t r u c t u r e  

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

m o t i o n   t r a n s f e r   s h e e t   r e m o v e d   t'o  s h o w  t h e   s w i t c h   s t r u c t u r e ;  

F i g u r e   6  i s   s i m i l a r   to  F i g u r e   5,  b u t   i n c l u d i n g   t h e  

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

F i g u r e   6a  is  a  p e r s p e c t i v e   v i e w   of  t he   m o t i o n   t r a n s f e r  

s h e e t ;  

F i g u r e s   7  and  8  show  f i r s t   and  s e c o n d   p l a t e   m e m b e r s  

u s e d   in   t he   F i g u r e   4  e m b o d i m e n t ;  

F i g u r e s   9 - 1 1   show  d i f f e r e n t   v i e w s   of  t he   m o v a b l e  

c o n t a c t   arm  e m p l o y e d   in   t h e   F i g u r e   4  e m b o d i m e n t ;  

F i g u r e s   1 2 - 1 4   show  d i f f e r e n t   v i e w s   of  the   s p r i n g   u s e d  

in  t he   low  s p r i n g   r a t e   s y s t e m   u s e d   in  t he   F i g u r e   4  e m b o d i m e n t ;  

F i g u r e   14a  i s   a  f r o n t   e l e v a t i o n   s h o w i n g   t he   s p r i n g  

c l i p   m o u n t e d   on  t he   m o v a b l e   c o n t a c t   arm  p r i o r   to  i n s e r t i o n  

i n t o   t he   s w i t c h   c a v i t y ;  

F i g u r e   15  i s   a  p a r t i a l   s e c t i o n   t a k e n   on  l i n e s   1 5 - 1 5  

of  F i g u r e   5  s h o w i n g   one  t e c h n i q u e s   f o r   f i x i n g   the   p l a t e  

m e m b e r s   in  t he   h o u s i n g   w h i l e   F i g u r e   16  i s   a  s i m i l a r   v i e w  

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

F i g u r e   17  is  a  v i e w   s i m i l a r   to  F i g u r e   4  of  a 

e m b o d i m e n t   a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g u r e   18  is   a  top  p l a n   v i ew  of  F i g u r e   17  w i t h   t h e  

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

t r a n s f e r   s h e e t   r e m o v e d ;  

F i g u r e s  1 9 - 2 1   a r e   v i e w s   of  t he   s p r i n g   u sed   in  t h e  

F i g u r e   17  e m b o d i m e n t ;  



F i g u r e   22  i s   an  e l e v a t i o n a l   v i e w   of  the   f i r s t  

p l a t e   member   u s e d   in  t he   F i g u r e   17  e m b o d i m e n t ;  

F i g u r e   23  i s   a  v i e w   s i m i l a r   to  F i g u r e s   2,  4,  and  17  

of  a n o t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g u r e s   24  and  25  a r e   v i e w s   of  t he   i n t e g r a l   f i r s t  

p l a t e   member   and  i n t e g r a l   m o v a b l e   c o n t a c t   arm  a n d  s p r i n g  

u s e d   in  the   F i g u r e   23  e m b o d i m e n t ;   a n d  

F i g u r e   26  i s   an  e l e v a t i o n a l   v i e w   of   an  a l t e r n a t e  

m o t i o n   t r a n s f e r   e l e m r n t .  

B e s t   Modes  For   C a r r y i n g   Out  t he   I n v e n t i o n  

W i t h   r e f e r e n c e   to  F i g u r e   l a ,   e x p r e s s i o n s   f o r   f o r c e s  

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

as  a p p l i e d   to  t h e   e m b o d i m e n t   shown  in  F i g u r e s   2  and  3  d e s -  

c r i b e d   i n f r a .  

R  =  R e a c t i o n   F o r c e  

F  =  C o n t a c t   F o r c e  

a , b , c   =  l e n g t h s   of  m e m b e r s  

x , y , z   =  i n t e g r a t i o n   v a r i a b l e s  

E  =  Y o u n g ' s   M o d u l u s  

M  =  M o m e n t  

I  =  Moment  of  I n e r t i a  

f o r   a  d e f l e c t i o n   a t   F 

A s s u m i n g   c l o c k w i s e   m o m e n t s   as  p o s i t i v e   i t   can  b e  

shown  t h a t :  



F o r   Ia  and  Ib  »   Ic  t he   f i r s t   two  t e r m s   can  b e  

d r o p p e d   and   o n l y   t he   t h i r d   t e r m   is   n e e d e d ,   t h e r e f o r e :  

Fo r   t h e   s p r i n g   r a t e  

Fo r   a  s t r a i g h t   c a n t i l e v e r   member   of  l e n g t h   1  s i m i l a r  

to  a  and  c :  

Thus   f o r   s i m i l a r   l e n g t h s   the   s p r i n g   r a t e   f o r   t h e  

F i g u r e   la   m o d e l   has   b e e n   r e d u c e d   by  a  f a c t o r   of  3.  I n  

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

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

s p r i n g   r a t e   of  a p p r o x i m a t e l y   two  p o u n d s   p e r   i n c h   was  o b -  

t a i n e d   as  c o m p a r e d   to  t he   c o n v e n t i o n a l   s p r i n g   r a t e   i n  

e x c e s s   of  t e n   p o u n d s   p e r   i n c h   in  p r i o r   a r t   d e v i c e s .   I n  

a d d i t i o n   to   e m p l o y i n g   a  r e l a t i v e l y   low  s p r i n g   r a t e ,   t h e  

d e s i r e d   l e v e l   of  c o n t a c t   f o r c e   is  g e n e r a t e d   by  the   r e a c t i o n  

R  by  d i s p l a c i n g   member   c  to  t he   l e f t   as  s e e n   in  F i g u r e   l b ,  

In  t h e   f o l l o w i n g   e m b o d i m e n t s   the   b l o c k   at  R  d o e s   n o t  

e x i s t   as  s u c h ,   b u t   is  u s e d   f o r   p u r p o s e s   of  i l l u s t r a t i o n  

and  t h e   m a t h e m a t i c s   i n v o l v e d .   T h i s   d i s p l a c e m e n t   may  b e  

a c h i e v e d   in   p r a c t i c e   by  any  of  s e v e r a l   ways  as  by  u t i l i z i n g  

t h e   t h i c k n e s s   of  m o v a b l e   c o n t a c t   arm  to  w h i c h   the   s p r i n g   i s  



a t t a c h e d   or  by  f o r m i n g   the   s p r i n g   i n t o  a   p a r t i c u l a r   c o n -  

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

s e t   up  w i t h   b o t h   a  and  b  m e m b e r s   as  f l e x i b l e ,   h o w e v e r ,  

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

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

s t a t i o n a r y   c o n t a c t ,   i t   i s   p r e f e r r e d   to  make  m e m b e r s   a  

and  b  i n f l e x i b l e   as  in  a s s u m i n g   I a  a s   in  a s s u m i n g   Ia  a n d  

Ib  »   I c .  

Now  w i t h   r e f e r e n c e   to  F i g u r e s   2  and  3 ,  a   f i r s t  

e m b o d i m e n t   w i l l   be  d e s c r i b e d .   T h e r m o s t a t i c   s w i t c h   10 

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

s h a p e d   h o u s i n g   h a v i n g   a  b o t t o m   w a l l   12  and  s i d e   w a l l  

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

any  s u i t a b l e   m o l d a b l e ,   e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l  

s u c h   as  R y t o n ,   a  r e g i s t e r e d   t r a d e m a r k   of  P h i l l i p s  

P e t r o l e u m   Co.  f o r   p o l y p h e n y l e n e   s u l f i d e   r e s i n s .   Two 

p a r a l l e l   e x t e n d i n g   s l o t s   1 6 , 1 8   e x t e n d   t h r o u g h   b o t t o m  

w a l l   12  and  p r o v i d e   a c c e s s   f o r   f i r s t   and  s e c o n d   g e n -  

e r a l l y   r e c t a n g u l a r   p l a t e   m e m b e r s   0 2 0 , 0 2 2   f o r m e d   of  a 

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

c o m m e r c i a l   b r o n z e   o r   c a d m i u m   c o p p e r .   P l a t e   m e m b e r s  

0 2 0 , 0 2 2   e x t e n d   i n t o   a  s w i t c h   c a v i t y   24  f o r m e d   w i t h i n  

c y l i n d r i c a l   w a l l   14.  By  way  of  e x a m p l e ,   t h e   o u t e r  

d i a m e t e r   of  w a l l   14  may  be  in  t h e   o r d e r   of  o n e - h a l f  

i n c h   so  the   s p a c e   w i t h i n   s w i t c h   c a v i t y   24  m u s t   be  u s e d  

v e r y   e f f i c i e n t l y   to  make  a  d e v i c e   w h i c h   is  no t   o n l y  

e l e c t r i c a l l y   e f f e c t i v e ,   bu t   a l s o   e a s y   and  i n e x p e n s i v e  

to  a s s e m b l e .  

F i r s t   p l a l o   member   020  is  f o r m e d   w i t h   a  f l a t  

s p r i n g   member  058  w h i c h   is  a t t a c h e d   to  p l a t e   m e m b e r  

020  along a m a i o r   s u r f a c e   p o r t i o n   of  the   body   026  



of  p l a t e   member   020 .   S p r i n g   058  i s   f o r m e d   w i t h   a  t o n g u e  

p o r t i o n   059  s t r u c k   f r o m   t he   c e n t r a l   p o r t i o n   of  t he   s p r i n g   s o  

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

as  by  r i v e t s   061  to  an  i n f l e x i b l e   m o v a b l e   c o n t a c t   arm  0 7 4  

w h i c h   i s   p i v o t a b l y   m o u n t e d   on  f r e e   d i s t a l   s u r f a c e   030  o f  

p l a t e   member   020 .   The  t h i c k n e s s   of  the   m o v a b l e   arm  on  t h e  

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

member   022  d i s p l a c e s   t o n g u e   p o r t i o n   059  in  o r d e r   to  o b t a i n  

a  s e l e c t e d   c o n t a c t   f o r c e .   T h i s   a r r a n g e m e n t   r e s u l t s   in  a  

r e a c t i o n   f o r c e   of   t he   m o v a b l e   arm  a g a i n s t   t he   f i r s t   p l a t e  

member   w h i c h   i s   l a r g e   r e l a t i v e   to  t he   f o r c e   e x e r t e d   b e t w e e n  

m o v a b l e   c o n t a c t   90  m o u n t e d   in  t h e   f r e e   d i s t a l   end  o f  

m o v a b l e   arm  074  and  s t a t i o n a r y   c o n t a c t   50  m o u n t e d   on  s e c o n d  

p l a t e   member   022 .   For   e x a m p l e   in  a  d e v i c e   b u i l t   in  a c c o r d -  

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

t h e   f i r s t   p l a t e   member   i s   in  the   o r d e r   of  h a l f   a  pound   a s  

c o m p a r e d   to  a  c o n t a c t   f o r c e   of  a p p r o x i m a t e l y   one  o u n c e .   T h a t  

i s ,  

a n d  

T h i s   l a r g e   r e a c t i o n   f o r c e   p e r m i t s   t he   use   of  a  s p r i n g   w h i c h  

n e e d   n o t   be  r e l i e d   on  to  c a r r y   c u r r e n t   s i n c e   the   c u r r e n t  

can   p a s s   f rom  the   p l a t e   member   d i r e c t l y   to  the   m o v a b l e   a r m .  



Thus   t he   s p r i n g   can  be  f o r m e d   of  s t a i n l e s s   s t e e l   or  o t h e r  

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

t u r e s   of  up  to  450°F   or  h i g h e r   as  o p p o s e d   to  p r i o r   a r t  

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

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

was  r e q u i r e d   f o r   t he   c u r r e n t - c a r r y i n g   s p r i n g   m e m b e r .  

An  o p e n i n g   i s   p r e f e r a b l y   p r o v i d e d   in  p l a t e   member   0 2 0  

to   i n s u r e   t h a t   p i v o t i n g   m o v e m e n t   of  m o v a b l e   arm  074  i s   n o t  

i n h i b i t e d   by  any  i n t e r f e r e n c e   w i t h   t h a t   p o r t i o n   of  t h e  

p l a t e   m e m b e r .  

M o t i o n   i s   t r a n s f e r r e d   to  m o t i o n   t r a n s f e r   p o r t i o n   0 8 0  

of   m o v a b l e   arm  074  by  means   of  a  t h e r m a l l y   r e s p o n s i v e   s n a p -  

a c t i n g   d i s c   100  to  w h i c h   h e a t   i s   c o n d u c t e d   v i a   cap  1 0 2 .  

Upon  b e i n g   h e a t e d   to  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 ,   d i s c   1 0 0  

w i l l   s n a p   f rom  one  d i s h e d   c o n f i g u r a t i o n   to  an  o p p o s i t e l y  

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

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

t h r o u g h   a  f l e x i b l e ,   e l e c t r i c a l l y   i n s u l a t i v e   s h e e t   96  t o  

f o r c e   t he   m o v a b l e   c o n t a c t   f r o m   t h e   s o l i d   l i n e   c o n t a c t s  

e n g a g e d   p o s i t i o n   to  t he   d a s h e d   l i n e   c o n t a c t s   d i s e n g a g e d  

p o s i t i o n .   F u r t h e r   d e t a i l s   on  t h e   p a r t i c u l a r   c o n s t r u c t i o n a l  

d e t a i l s   of  s h e e t   96  w i l l   be  g i v e n   b e l o w   in  c o n n e c t i o n   w i t h  

a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n .  

As  w i l l   be  d e s c r i b e d   in  the   n e x t   two  e m b o d i m e n t s ,   a 

low  s p r i n g   r a t e   s p r i n g   s y s t e m   can  be  u s e d   w i t h   the   d e s i r e d  

l e v e l   of  c o n t a c t   f o r c e   by  e m p l o y i n g   t he   same  t y p e   of  r e a c t i o n  

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

to  F i g u r e s   4 - 1 6 ,  n   s w i t c h   10  c o m p r i s e s   a  c y l i n d r i c a l   c u p  

s h a p e d   h o u s i n g   of  the   t y p e   shown  in  F i g u r e   2 .  



F i r s t   p l a t e   member   20,  as  s e e n   in  F i g u r e   8,  c o m p r i s e s  

a  body   p o r t i o n   26  f rom  w h i c h   two  f i n g e r s   28  e x t e n d   u p w a r d l y  

t e r m i n a t i n g   a t   a  f r e e   d i s t a l   end  p o r t i o n   30.  A  t h i r d   f i n g e r  

32  e x t e n d s   l a t e r a l l y   and  i s   u s e d   to  p r o v i d e   a  s p r i n g   s e a t ,  

At  l e a s t   one  b u t   p r e f e r a b l y   two  p r o j e c t i o n s ,   34,  p r o j e c t  

d o w n w a r d l y   f r o m   body  p o r t i o n   26  and  a r e   r e c e i v e d   r e s p e c t i v e l y  

in  a p e r t u r e s   36  in  a  t e r m i n a l   b l a d e   38  ( s e e   F i g u r e   15)  a n d  

h e a d e d   o v e r   to   s e c u r e l y   f i x   p l a t e   member   20  in  t he   h o u s i n g .  

By  b u t t i n g   a  m a j o r   s u r f a c e   a r e a   of  b l a d e   38  s q u a r e l y  

a g a i n s t   t he   end  f a c e   of  p l a t e   member   20  a  t i g h t ,   s o l i d  

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

s o l d e r i n g .   To  f u r t h e r   s o l i d i f y   t h e   m o u n t   of  p l a t e   m e m b e r  

20  w i t h i n   t he   h o u s i n g   and  p r e v e n t   any  r o c k i n g   m o v e m e n t  

or  t h e   l i k e   b o s s e s   40  a r e   f o r m e d   in  b o t t o m   w a l l   12  of  t h e  

h o u s i n g   to  add  f u r t h e r   s u p p o r t ,  

S e c o n d   p l a t e   member   22  i s   f o r m e d   w i t h   a  body   p o r t i o n  

42  of  g e n e r a l l y  t h e   same  s i z e   as  body  p o r t i o n   26  and  i s  

p r o v i d e d   w i t h   p r o j e c t i o n s   34  d e p e n d i n g   d o w n w a r d l y   t h e r e -  

f r o m   w h i c h   a r e   to  be  r e c e i v e d   in  a p e r t u r e s   36  of  t e r m i n a l  

b l a d e   44.  T e r m i n a l   b l a d e s   3 8 , 4 4   a r e   shown  p r o j e c t i n g  

o u t w a r d l y   f rom  t h e   h o u s i n g ,   h o w e v e r ,   i t   w i l l   be  r e a l i z e d  

t h a t   t h e y   c o u l d   be  b e n t   in  any  d e s i r e d   d i r e c t i o n .   P l a t e  

member   22  i s   f o r m e d   w i t h   a  w i n d o w   p o r t i o n   46  d e f i n e d   b y  

a . f r a m e   48.  A t t a c h e d   to  t he   b o t t o m   s u r f a c e   of  the   t o p  

p o r t i o n   of  f r a m e   48  so  t h a t   i t   e x t e n d s   t h r o u g h   w indow  46 

i s   a  s t a t i o n a r y   c o n t a c t   50.  C o n t a c t   50  is   a t t a c h e d   b y  

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

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

i n d i c a t e d   a t   52.  M o v a b l e   c o n t a c t   90,  m o u n t e d   on  m o v a b l e  



arm  74  to  be  d i s c u s s e d   b e l o w ,   has   a  s i m i l a r l y   s h a p e d   o u t e r  

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

r i g h t   a n g l e s   to  t h a t   of  s u r f a c e   52  so  t h a t   e s s e n t i a l l y   a  

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

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

In  some  i n s t a n c e s   i t   may  be  d e s i r e d   to  make  t he   t e r m i n a l  

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

as  s e e n   in  F i g u r e   16,  by  p r o v i d i n g   t e r m i n a l   p o r t i o n   54 

and  s t a k i n g   p o r t i o n   56  on  e i t h e r   s i d e   of  p o r t i o n   54.  As  

shown  by  the   d a s h e d   l i n e s   s t a k i n g   p o r t i o n s   a r e   b e n t   o u t w a r d l y  

a f t e r   t h e   p l a t e   member   i s   p u t   in   p l a c e   to  s e c u r e l y   f i x   t h e  

p l a t e   member   to   t h e   h o u s i n g .  

A  low  s p r i n g   r a t e   S p r i n g   c l i p   58,   see   in  p a r t i c u l a r  

F i g u r e s   12-14,   i s   f o r m e d   in   a  g e n e r a l l y   U - s h a p e d   c o n f i g u r a t i o n  

h a v i n g   a  b i g h t   p o r t i o n   60  j o i n i n g   two  d e p e n d i n g   l e g s   6 2 , 6 4 .  

L e g   62  i s   f o r m e d   w i t h   a  t a b   66  t h r o u g h   wha t   a  s l o t   68  i s  

f o r m e d   and  l eg   6 4  i s   f o r m e d   w i t h   a  c h a n n e l   p o r t i o n   70  w i t h  

a  s l o t   72  f o r m e d   t h r o u g h   a  p o r t i o n   t h e r e o f .  

A  m o v a b l e   c o n t a c t   arm  74  f o r m e d   of  s u i t a b l e   e l e c t r i c a l l y  

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

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

body   p o r t i o n   76  f rom  w h i c h   a  m o v a b l e   c o n t a c t   p o r t i o n   78  

l a t e r a l l y   e x t e n d s ,   and  m o u n t s   t h e r e o n   in  any  s u i t a b l e   m a n n e r  

m o v a b l e   e l e c t r i c a l   c o n t a c t   90.  A l s o   e x t e n d i n g   f r o m   b o d y  

p o r t i o n   76  a re   m o t i o n   t r a n s f e r   p o r t i o n   80  and  a  f r a m e   p o r t i o n  

82.  F rame   82  d e f i n e s   a  w i n d o w   84  and  c u l m i n a t e s   in  a  d o w n -  

w a r d l y   e x t e n d i n g   t a b   86.  On  t h e   l o w e r   s u r f a c e   of  f r a m e   82 

at   t h e   j u n c t i o n   of  t h a t   p a r t   of  the   f r a m e   w h i c h   e x t e n d s  

d o w n w a r d l y   t o w a r d   t a b   36  w i t h   t he   r e m a i n d e r   t h e r e o f   a  p i v o t  

s u r f a c e   88  i s   f o r m e d .  



A  m o v a b l e   c o n t a c t   arm  74  f o r m e d   of  s u i t a b l e   e l e c t r i c a l l y  

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

i n f l e x i b l e ,   s u c h   as  t h a t   u s e d   f o r   the   p l a t e   m e m b e r s ,   has   a  b o d y  

p o r t i o n   76  f rom  w h i c h   a  m o v a b l e   c o n t a c t   p o r t i o n   78  l a t e r a l l y  

e x t e n d s ,   and  m o u n t s   t h e r e o n   in  any  s u i t a b l e   m a n n e r   m o v a b l e  

e l e c t r i c a l   c o n t a c t   90.   A l s o   e x t e n d i n g   f r o m   body   p o r t i o n   76  a r e  

m o t i o n   t r a n s f e r   p o r t i o n   80  and   a  f r a m e   p o r t i o n   82.  F rame   82 

d e f i n e s   a  w i n d o w   84  and   c u l m i n a t e s   in  a  d o w n w a r d l y   e x t e n d i n g  

t a b   86.  On  t h e   l o w e r   s u r f a c e   of  f r a m e   82  a t   t h e   j u n c t i o n   o f  

t h a t   p a r t   of  t he   f r a m e   w h i c h   e x t e n d s   d o w n w a r d l y   t o w a r d   t a b  

86  w i t h   t h e   r e m a i n d e r   t h e r e o f   a  p i v o t   s u r f a c e   88  i s   f o r m e d .  

As  s e e n   in  F i g u r e   1 4 a ,   t a b   86  of  m o v a b l e   arm  74  i s   p l a c e d  

t h r o u g h   s l o t   68  of  s p r i n g   c l i p   58  w i t h   t he   s p r i n g   p a s s i n g   t h r o u g h  

w i n d o w   84  and  d e p e n d i n g   l e g s . 6 9   of   m o v a b l e   arm  74  r e c e i v e d   i n  

c h a n n e l   p o r t i o n   70.  The  m o v a b l e   arm  74  c a r r y i n g   s p r i n g   c l i p   58  

i s   t h e n   i n s e r t e d   i n t o   s w i t c h   c a v i t y   24  so  t h a t   p i v o t   s u r f a c e   88 

is   p l a c e d   on  d i s t a l   f r e e   e n d  s u r f a c e   30  of  f i r s t   p l a t e   member   20  

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

p u s h e d   down,   s l o t   72  b e c o m e s   a d j a c e n t   to  t h e   f r e e   d i s t a l   e n d  

of  f i n g e r   32  of  p l a t e   member   20  and  t h a t   end  of  s p r i n g   c l i p   58  

i s   t r a n s f e r r e d   f r o m   l e g s   69  to  f i n g e r   3 2 .  

P l a c i n g   l e g   62  of  s p r i n g   58  on  t ab   86  of  t h e   m o v a b l e   c o n t a c t  

member   74  w h i c h   is  p i v o t e d   on  s u r f a c e   30  of  p l a t e   member   20  a n d  

l eg   64  on  f i n g e r   32  p r o v i d e s   t he   d i s p l a c e m e n t   of   t he   s p r i n g   m e n -  

t i o n e d   s u p r a   in  o r d e r   to  o b t a i n   t he   d e s i r e d   c o n t a c t   f o r c e .  

As  s e e n   in  F i g u r e s   4-6  a  p l u r a l i t y   of  a c c u r a t e l y   s h a p e d  

p l a t e a u s   92  p r o j e c t   u p w a r d l y   f rom  l e d g e   94  f o r m e d   a t   t he   d i s t a l  

f r e e   end   of  c y l i n d r i c a l   w a l l   14.  With   r e f e r e n c e   to  F i g u r e   6,  a 

s h e e t   96  of  s u i t a b l e   f l e x i b l e   e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l ,  

s u c h   as  K a p t o n ,   a  t r a d e m a r k   of  D u P o n t   de  N e m o u r s   Company  f o r   a n  

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



98  is  p l a c e d   on  l e d g e   94  w i t h   t he   t a b s   f i t t i n g   b e t w e e n   t h e   s p a c e d  

p l a t e a u s .   A  t h e r m a l l y   r e s p o n s i v e ,   s n a p - a c t i n g   d i s c   100  i s   d i s p o s e d  

on  t o p   of  s h e e t   96  and  a  t h e r m a l l y   c o n d u c t i v e   c a p   102  f o r m e d   of  a n y  

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

and  c l o s e s   t h e   o p e n   end  of  t h e   h o u s i n g   m a i n t a i n i n g   s h e e t   96  and  d i s c  

100  in   p l a c e .   P r e f e r a b l y ,   s h e e t   96  i s   b e n t   to  f o r m  a   s p r i n g   s y s t e m  

to  m a i n t a i n   d i s c   100  in   o p t i m u m   h e a t   t r a n s f e r   w i t h   c a p   102 .   F o r  

e x a m p l e ,   as  s e e n   in  F i g u r e   6a ,   t a b s   98  a r e   b e n t   o u t   of   t h e   p l a n e   o f  

t h e   s h e e t   in   o r d e r   to  u r g e   d i s c   100  a g a i n s t   cap   102  in  o p t i m u m   h e a t  

t r a n s f e r   r e l a t i o n   t h e r e w i t h .   B e n d i n g   of  t he   t a b s   up  and   down  may  b e  

a l t e r n a t e d   in   o r d e r   to  a l l o w   a s s e m b l y   w i t h   e i t h e r   f a c e   a d j a c e n t   t o  

t h e   d i s c .   Cap  102  i s   f o r m e d   w i t h   a  p l u r a l i t y   o f   r e c e s s e d   p o r t i o n s  

104  a d a p t e d   to   f i t   b e t w e e n   t he   p l a t e a u s   and   s p a c e d   a  s e l e c t e d   d i s -  

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

a r r a n g e m e n t   p r o v i d e s   a  c r u s h - p r o o f   moun t   f o r   t h e   c ap   due  to   t h e   s o l i d  

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

in  a  s e a t   w h i c h   a v o i d s   any  c h a n c e   of  b e i n g   t r a p p e d   in  a  skew  o r i e n t a -  

t i o n .   A d d i t i o n a l l y ,   t h e   h e i g h t   of  t h e   h o u s i n g   c a n   be  m i n i m i z e d   b y  

t h e   e x t r a   d i s t a n c e   of  e l e c t r i c a l   i n s u l a t i o n  f r o m   t h e   o u t e r   end  p o r -  

t i o n s   of  t h e   p l a t e   m e m b e r s   20,  22  p r o v i d e d   by  t h e   t a b   p o r t i o n s   98 

of  s h e e t   96  i s o l a t i n g   t h e   s w i t c h i n g   c o m p o n e n t s   f r o m   t h e   cap   1 0 2 .  

T h i s   t h e r m a l l y   c o n d u c t i v e   cap   102  c o n d u c t s   h e a t   f r o m   t h e   e n v i r o n  

m e n t ,   t r a n s f e r s   i t   to   d i s c   100  w h i c h ,   upon   r e a c h i n g   a  s e l e c t e d   t e m -  

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

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

t r a n s f e r   p o r t i o n   80  of  m o v a b l e   arm  74,  t h r o u g h   f l e x i b l e   s h e e t   9 6 ,  

d o w n w a r d l y   a g a i n s t   t he   u r g i n g   of  s p r i n g   58  to  t h e r e b y   s e p a r a t e   c o n t a l  

90  f rom  s t a t i o n a r y   c o n t a c t   50  as  shown  in  t he   d a s h e d   l i n e   p o s i t i o n .  

T u r n i n g   now  to  F i g u r e s   1 7 - 2 2   a  s e c o n d   e m b o d i m e n t   u t i l i z i n g   a 

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



s i d e   w a l l   114  and  b o t t o m   w a l l   l12  w i t h   p a r a l l e l   s l o t s   e x -  

t e n d i n g   t h r o u g h   t he   b o t t o m   w a l l .   For   a p p r o x i m a t e l y   t he   s a m e  

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

d e s c r i b e d   e m b o d i m e n t   t he   F i g u r e   17  e m b o d i m e n t   p r o v i d e s   m o r e  

e l e c t r i c a l   i s o l a t i o n   b e t w e e n   t e r m i n a l s   3 8 , 4 4   and  a ' s u p p o r t  

means   u s e d   to  m o u n t   t he   s w i t c h   to  a  s u r f a c e   to  be  m o n i t o r e d .  

S i n c e   s w i t c h   c a v i t y   124  i s   of  a  l o w e r   p r o f i l e ,   p l a t e   m e m b e r s  

1 2 0 , 1 2 2   a r e   s o m e w h a t   s h o r t e r   in  h e i g h t   c o m p a r e d   to  l i k e   mem-  

b e r s   in  t h e   a f o r e m e n t i o n e d   e m b o d i m e n t .   As  s e e n   in  F i g u r e   2 2 ,  

f i r s t   p l a t e   member   120  i s   f o r m e d   w i t h   p r o j e c t i o n s   134  d e p e n d i n g  

d o w n w a r d l y   f r o m   body   p o r t i o n   126  and  has   d i s t a l   f r e e   end  s u r f a c e  

130  f o r m e d   on  t h e   u p p e r   p a r t   of  body   p o r t i o n   126 .   N o t c h   1 3 2  

is   f o r m e d   to  p r o v i d e   a  s p r i n g   s e a t   and  has   a  s l o t   133  in   c o m -  

m u n i c a t i o n   t h e r e w i t h   f o r   a  p u r p o s e   to  be  e x p l a i n e d   b e l o w .  

S e c o n d   p l a t e   member   122  i s   f o r m e d   e s s e n t i a l l y   in  t h e  

same  c o n f i g u r a t i o n   as  p l a t e   member   22,  b u t   of  a  s h o r t e r  

h e i g h t .  

M o v a b l e   arm  74  is   of  t he   same  c o n f i g u r a t i o n   as  a r m  

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

As  s e e n   in  F i g u r e s   1 9 - 2 1 ,   s p r i n g   r a t e   c l i p   158  h a s   a  

c o n f i g u r a t i o n   s o m e w h a t   s i m i l a r   to  c l i p   58  in  t h a t   i t   ha s   a 

b i g h t   p o r t i o n   160  j o i n i n g   l e g s   162  and  164,   h o w e v e r ,   l e g   1 6 4  

is   b e n t   back   on  i t s e l f   to  fo rm  an  end  p o r t i o n   164.   A  s l o t  

168  i s   f o r m e d   in  l eg   162  a l o n g   w i t h   an  a p e r t u r e   169 .   A 

t a b   171  i s   f o r m e d   at   d i s t a l   f r e e   end  p o r t i o n   1 6 5 .  



As  s e e n   in  F i g u r e   20,  a  f i n g e r   183  is  r e c e i v e d  

t h r o u g h   a p e r t u r e   169  and  c a p t u r e s   b i g h t   160  b e t w e e n   i t  

and  s u r f a c e   p o r t i o n   of  t o o l   181  c o n f i g u r e d   in  a  s h a p e  

c o m p l i m e n t a r y   to   t h e   r e l e v a n t   p o r t i o n   of  c l i p   1 5 8 . .  

F i n g e r   183  is   s p r i n g   b i a s e d   (no t   shown)   t o w a r d   t h e   b o d y  

of  t o o l   181  and  i s   m o v a b l e   to   t h e   d a s h e d   l i n e   p o s i t i o n .  

C l i p   158  i s   p i c k e d   up  w i t h   t o o l   181  and  i s   i n s e r t e d   i n t o  

s w i t c h   c h a m b e r   124  a f t e r   m o v a b l e   arm  74  has   a l r e a d y   b e e n  

p u t   in   p l a c e   w i t h   m o v a b l e   c o n t a c t   90  b e l o w   s t a t i o n a r y  

c o n t a c t   150  and  p i v o t   s u r f a c e   88  r e c e i v e d   on  d i s t a l  

s u r f a c e   130  of  f i r s t   p l a t e   member   120.   F i g u r e   162  i s  

s l i p p e d   o v e r   t h e   l e f t   h a n d   p o r t i o n   of  m o v a b l e   arm  74  ( a s  

s e e n   in   F i g u r e   17)  w i t h   l e g   164  r e c e i v e d   t h r o u g h   w i n d o w  

84.  Once   l e g   164  e n g a g e s   b o t t o m   w a l l   112  of  t he   h o u s i n g  

f i n g e r   183  i s   c a u s e d   to  move  to  the   d a s h e d   l i n e   p o s i t i o n  

( t h r o u g h   s l o t   133  s e e n   in  F i g u r e   22)  f o r c i n g   t a b   171  o f  

l eg   164  i n t o   s p r i n g   s e a t   s l o t   132  in  f i r s t   p l a t e   m e m b e r  

120.   F i n g e r   183  i s   t h e n   r e m o v e d   f rom  a p e r t u r e   169  w i t h  

the   s p r i n g   c l i p   in  p l a c e .  

S p r i n g   158  t r a n s f e r s   f o r c e   t h r o u g h   m o v a b l e   arm  74 

c a u s i n g   t h e   m o v a b l e   arm  to  p i v o t   on  s u r f a c e   130  c a u s i n g  

m o v a b l e   c o n t a c t   90  to  e n g a g e   s t a t i o n a r y   c o n t a c t   1 5 0  

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

102  c o n d u c t s   h e a t   f rom  t h e   e n v i r o n m e n t ,   t r a n s f e r s   i t   t o  

d i s c   100  w h i c h ,   when  r e a c h i n g   a  s e l e c t e d   t e m p e r a t u r e  

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

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

f o r c e ,   m o t i o n   t r a n s f e r   p o r t i o n   80  of  m o v a b l e   arm  7 4 ,  



t h r o u g h   f l e x i b l e   s h e e t   96,  d o w n w a r d l y   a g a i n s t   t h e   b i a s  

of  s p r i n g   158  to   t h e r e b y   s e p a r a t e   c o n t a c t   90  f r o m  

s t a t i o n a r y   c o n t a c t   1 5 0 .  

F i g u r e   23  s h o w s   y e t   a n o t h e r   e m b o d i m e n t   in  w h i c h   f i r s t  

p l a t e   member   320  e x t e n d s   i n t o   t he   s w i t c h   c a v i t y   24  o n l y  

s l i g h t l y   b e y o n d   b o t t o m   w a l l   12.  A  f l a t   p l a t e   p o r t i o n   o f  

s p r i n g   358  f o r m e d   of  e l e c t r i c a l l y   c o n d u c t i v e   m a t e r i a l   s u c h  

as  b e r y l l i u m   c o p p e r   is   a t t a c h e d   to  member  320,   as  b y  

w e l d i n g .   S p r i n g   358  i s   f o r m e d   i n t o   a  c i r c u l a r   b a n d   o f  

a p p r o x i m a t e l y   2 7 0   so  t h a t   i t   i s   d i s p l a c e d   on  t h e   s i d e  

of  p l a t e   member   320  r e m o v e d   f rom  s e c o n d   p l a t o   member   22  

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

M o v a b l e   c o n t a c t   arm  p o r t i o n   374  i s   r e n d e r e d   r e l a t i v e l y   i n -  

f l e x i b l e   by  f o r m i n g   s e v e r a l   r i b s   375  a l o n g   i t s   l e n g t h .   C o n t a c t  

390  i s   m o u n t e d   a t   t h e   f r e e   d i s t a l   end  p o r t i o n   of  m o v a b l e  

c o n t a c t   arm  p o r t i o n   374  and  is   a d a p t e d   to  move  i n t o   a n d  

o u t   of  e n g a g e m e n t   w i t h   s t a t i o n a r y   c o n t a c t   50  m o u n t e d   o n  

s e c o n d   p l a t e   member   22.  A  s u p p l e m e n t a l   m o t i o n   t r a n s f e r  

e l e m e n t   381  in  t h e   fo rm  of  a  c i r c u l a r   d i s c   of  e l e c t r i c a l l y  

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

d i s p o s e d ,   v e r t i c a l l y   e x t e n d i n g   g r o o v e s   383  f o r m e d   in  t h e  

s i d e   w a l l   14.  Thus   m o t i o n   f rom  d i s c   100  ( n o t   shown)   i s  

t r a n s f e r r e d   t h r o u g h   t he   f l e x i b l e   s h e e t   96  ( n o t   shown)   a n d  

s l i d a b l e   m e m b e r   381  to   m o v a b l e   c o n t a c t   arm  p o r t i o n   3 7 4 .  

If   d e s i r e d   F i g u r e   23  s w i t c h i n g   e l e m e n t   can  be  u s e d  

in  a  low  p r o f i l e   h o u s i n g   s u c h   as  t h a t   shown  in  F i g u r e   1 7 .  

In  t h a t   i n s t a n c e ,   a  m o t i o n   t r a n s f e r   member   481  shown  i n  

F i g u r e   26  can  be  e m p l o y e d .   The  c u r v e d   s u r f a c e s   r e c e i v e d  

in  t he   g r o o v e s   of  t he   s i d e   w a l l   of  t he   h o u s i n g   fo rm  a 

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



w i t h o u t   any  d a n g e r   of  j a m m i n g   in  t he   g r o o v e s .   A l s o   t h e  

c u r v e d   s u r f a c e s   in  the   c e n t r a l   p a r t   of  member   481  fo rm  a  

p a r t   of  a  c i r c l e   so  t h a t   t he   t r a n s f e r   of  m o t i o n   f r o m   t h e  

d i s c   to  t h e   m o v a b l e   arm  w i l l   be  u n i f o r m   no  m a t t e r   w h a t   t h e  

a n g u l a r   o r i e n t a t i o n   of  member  481  w i t h i n   t he   h o u s i n g .  

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

low  s p r i n g   r a t e   s p r i n g   s y s t e m   is   u s e d   to  u r g e   a  r e l a t i v e l y  

i n f l e x i b l e   m o v a b l e   c o n t a c t   arm  t o w a r d   a  s t a t i o n a r y   c o n t a c t  

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

l e v e l  o f   c o n t a c t   f o r c e .   Due  to  t he   low  s p r i n g   r a t e   s y s t e m ,  

t h e   t o l e r a n c e   of  t he   p a r t s   i s   n o t   as  c r i t i c a l   as  in  p r i o r  

a r t   d e v i c e s   and  c a l i b r a t i o n   is  o b v i a t e d .   In  s e v e r a l   e m b o d i -  

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

t h e   s t a t i o n a r y   c o n t a c t   need   no t   be  c u r r e n t   c a r r y i n g   due  t o  

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

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

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

A l t h o u g h   n o r m a l l y   c l o s e d   s w i t c h e s   have   b e e n   shown  and  d e s -  

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

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

In  v i e w   of  t he   a b o v e ,   i t   w i l l   be  s e e n   t h a t   t h e   s e v e r a l  

o b j e c t s   of   t he   i n v e n t i o n   a r e   a c h i e v e d   and  o t h e r   a d v a n t a g e o u s  

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



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

a  s w i t c h   c a v i t y   t h e r e i n ,   t h e   h o u s i n g   h a v i n g   an  open  e n d ,   a 

t h e r m a l l y   r e s p o n s i v e   s n a p - a c t i o n   d i s c   d i s p o s e d   at   t he   o p e n  

e n d ,   a  h e a t   c o n d u c t i v e   cap  a t t a c h e d   to  t h e   h o u s i n g   o v e r   t h e  

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

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

c a v i t y ,  

m o v a b l e   e l e c t r i c a l   c o n t a c t   means   m o u n t e d   in  t he   s w i t c h  

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

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

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

r e l a t i v e l y   i n f l e x i b l e ,   m o v a b l e   c o n t a c t   arm  p o r t i o n   and  l o w  

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

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

m o t i o n   t r a n s f e r   means   m o u n t e d   in  t h e   h o u s i n g s   a n d  

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

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

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

t h e   h o u s i n g   has   an  a p e r t u r e   e x t e n d i n g   i n t o   t h e   s w i t c h   c a v i t y ,  

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

e x t e n d i n g   t h r o u g h   the   f i r s t   a p e r t u r e   and  h a v i n g   a  d i s t a l   e n d  

p o r t i o n   d i s p o s e d   in  t he   s w i t c h   c a v i t y ,   t he   low  s p r i n g   r a t e  

b i a s i n g   means   and  the   m o v a b l e   e l e c t r i c a l   c o n t a c t   arm  b e i n g  

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

t h e   d i s t a l   end  p o r t i o n   of  t h e   p l a t e   m e m b e r .  



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

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

to   t h e   p l a t e   member   and  t h e   m o v a b l e   c o n t a c t   a r m .  

4.  An  e l e c t r i c a l   s w i t c h   a c c o r d i n g   to   c l a i m   1  in   w h i c h  

t h e   h o u s i n g   has   an  a p e r t u r e   e x t e n d i n g   i n t o   t h e   s w i t c h   c a v i t y ,  

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

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

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

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

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

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

m e m b e r   s p r i n g   s e a t   and  t h e   s e c o n d   end   of   t h e   s p r i n g   c o n n e c t e d  

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

5.  An  e l e c t r i c a l   s w i t c h   a c c o r d i n g   to   c l a i m   4  i n  

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

s e a t   o f   t h e   p l a t e   member   and  t h e   m o v a b l e   c o n t a c t   a r m .  

6.  An  e l e c t r i c a l   s w i t c h   a c c o r d i n g   to   c l a i m   5  i n  

w h i c h   t h e   s p r i n g   i s   g e n e r a l l y   U - s h a p e d   i n   c o n f i g u r a t i o n .  

7.  An  e l e c t r i c a l   s w i t c h   a c c o r d i n g   to   c l a i m   4  i n  

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

on  t h e   d i s t a l   end  of  t h e   p l a t e   m e m b e r .  



8.  An  e l e c t r i c a l   s w i t c h   a c c o r d i n g   t o   c l a i m   6 

in  w h i c h   one  end  of  t h e   s p r i n g   i s   b e n t   b a c k   t o w a r d   a  b i g h t  

p o r t i o n   of  t he   U - s h a p e d   c o n f i g u r a t i o n .  

9.  An  e l e c t r i c a l   s w i t c h   as  s e t   f o r t h   in  c l a i m  

1  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t h e   h o u s i n g   h a s   a  b o t t o m  

w a l l   and  a  g e n e r a l l y   c y l i n d r i c a l   s i d e   w a l l   d e p e n d i n g   f r o m  

t h e   b o t t o m   w a l l   and  t e r m i n a t i n g   a t   a  d i s t a l   f r e e   end ,   t h e  

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

c a v i t y   so  t h a t   t h e   m o v a b l e   c o n t a c t   arm  m o u n t i n g   t h e   m o v -  

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

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

l e d g e   i s   f o r m e d   a t   t h e   f r e e   d i s t a l   end  of  t h e   s i d e   w a l l ,  

a  p l u r a l i t y   of  p l a t e a u s   e x t e n d   f rom  t h e   l e d g e   a r e   s p a c e d  

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

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

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

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

p l a t e a u s ,   t h e   t a b s   b e i n g   b e n t   o u t   of  t h e   p l a n e   of  t h e  

s h e e t ,   t h e   h e a t   c o n d u c t i v e   cap   i s   r e c e i v e d   o v e r   t h e   d i s -  

t a l   f r e e   end  of  t h e   s i d e   w a l l   and  t h e   t h e r m a l l y   r e s p o n -  
s i v e   d i s c   i s   m o v a b l e   f rom  one  c o n f i g u r a t i o n   to   a n o t h e r  

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

p e r a t u r e   and  i s   d i s p o s e d   b e t w e e n   t h e   r e s i n o u s   s h e e t   a n d  

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

t h e   m o v a b l e   c o n t a c t   arm  l o c a t e d   a d j a c e n t   t h e   r e s i n o u s  

f i l m   so  t h a t   w h e n . t h e   d i s c   moves   f rom  one  c o n f i g u r a t i o n  

to  a n o t h e r   i t s   m o t i o n   w i l l   be  t r a n s f e r r e d   to   t h e   m o v a b l e  

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