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(§4)  Two-temperature  thermoswitch. 

  A  two-part  housing  (7,  8)  supports  bimetallic  wafers 
(13,  14)  near  one  end  and  switches  (18,  19)  near  the 
other  end  with  respective  shafts  (1,  12)  contacting  the 
wafers  and  the  switches  for  separate  actuation  of  the 
switches.  in  order  to  guide  the  shafts  (1,  12)  in  oper- able  contact  with  the  switches  (18,  19),  the  housing  (8) 
has  a  wall  (8A)  and  one  of  the  shafts  has  at  least  one 
extension  (11)  to  contact  the  wall  in  guiding  relation- 
ship  with  the  wall  and  that  shaft  having  an  opening  (6) 
which  receives  and  guides  the  second  shaft  (12). 



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

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

s e c o n d   t e m p e r a t u r e s .   T h e r e   may  be  r e a s o n s   f o r   d e s i r -  

ing  two  or  more   d i f f e r e n t   t e m p e r a t u r e s   to  be  s e n s e d  

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

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

to  s e n s e   e a c h   t e m p e r a t u r e .   Such  a  d i s c   may  be  c o n v e x  

in  one  d i r e c t i o n   when  b e l o w   a  c e r t a i n   t e m p e r a t u r e ,  

and  i n v e r t s   i t s   s h a p e   to  p r e s e n t   a  c o n c a v e   s u r f a c e   i n  

s a i d   one  d i r e c t i o n ,   when  a b o v e   t he   c e r t a i n   t e m p e r a -  

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

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

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

c e r t a i n   t e m p e r a t u r e .  

The  i n v e n t i o n   c o n c e r n s   such   d e v i c e s   in  w h i c h   t h e  

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

s h a f t   to  move  a x i a l l y   and  t h e r e b y   to  open   to  c l o s e   a  

c o n t a c t .   Such  a  d e v i c e   is  s e e n   in  p r i o r   G e r m a n  

A p p l i c a t i o n   DT-OS  1 9 1 6 6 4 6   in  w h i c h   two  s u c h   d i s c s  

i n v e r t i n g   at   d i f f e r e n t   t e m p e r a t u r e s ,   and  h a v i n g   t h e i r  

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

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

h o u s i n g .  

The  s t r u c t u r e   of  t h i s   p r i o r   t h e r m o s w i t c h   t h u s   c o m -  

p r i s e s   t h r e e   ma in   p a r t s ,   f i r s t   a  main   h o u s i n g   body   i n  

w h i c h   t he   two  d i s c s   a r e   h o u s e d   at   d i f f e r e n t   l e v e l s ,  

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

the   c o n t a c t s   and  t e r m i n a l s ,   and  t h i r d l y   t he   c e n t r a l  

mass   or  i n s e r t   in  t he   h o u s i n g ,   a b o v e   t h e  



d i s c s ,   w h i c h   has  p a r a l l e l   b o r e s   g u i d i n g   t he   a x i a l l y  

m o v i n g   c o n t a c t   d r i v e   r o d s .   One  rod   p a s s e s   t h r o u g h   a  

h o l e   in  t h e   t op   b i m e t a l l i c   d i s c   in  o r d e r   to  c o m m u n i -  

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

m o v i n g   c o n t a c t   of  a  p a i r .  

The  p r e s e n c e   of  t he   c e n t r a l   mass   or  i n s e r t   c a u s e s   t h e  

h o u s i n g   to  n e e d   t h r e e   p a r t s   to  be  j o i n e d   e . g . ,   w e l d e d  

t o g e t h e r .   I t   w o u l d   be  d e s i r a b l e   to  need   o n l y   t w o  

h o u s i n g   p a r t s   in  o r d e r   to  s a v e   e . g . ,   w e i g h t ,   t r o u b l e  

in  w e l d i n g   or  o t h e r w i s e   j o i n i n g   t he   p a r t s ,   a n d  

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

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   one  of  the   t w o  

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

e n a b l e   t he   s h a f t   m o v e m e n t s   to  be  g u i d e d   by  t he   h o u s -  

i ng   w a l l   i t s e l f .   The  c e n t r a l   o r i g i n   of  t h e   w i n g s  

w i l l   h ave   an  a p p r o x i m a t e l y   c y l i n d r i c a l   p i e c e   w i t h   a  

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

can  r e c i p r o c a t e .  

T h e r e   may  be  more   t h a n   two  t e m p e r a t u r e s ,   i e . ,   t h r e e  

or  more   d i s c s   and  r e s p e c t i v e   s h a f t s .   The  c e n t r a l  

o r i g i n   p i e c e   of  t he   f i r s t   s h a f t   may  t h e n   have   two  o r  

more  b o r e s   f o r   t he   r e m a i n i n g   s h a f t s .   C o n c e i v a b l y  
t h e s e   s h a f t s   c o u l d   i n s t e a d   p a s s   a l o n g   or  t h r o u g h  

g u i d e   g r o o v e s   or  b o r e s   in  t h e   w i n g s ,   b u t   t he   c e n t r a l  

o r i g i n   p i e c e   f rom  w h i c h   t he   w i n g s   r a d i a t e   is   t h e  

p r e s e n t l y   p r e f e r r e d   s i t e   f o r   t h e   one  of  more   s h a f t  

g u i d e s .   T h e r e   may  be  s e v e r a l   l o n g i t u d i n a l   b o r e s  

m e r e l y   to  p r o v i d e   a l t e r n a t i v e s   f o r   t h e   one  or  m o r e  

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



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

The  f i r s t   h o u s e s   t he   d i s c s   and  g u i d e s   t h e   w i n g - s h a p e d  

e x t e n s i o n s   of  t h e   f i r s t   s h a f t .   T h i s   in  t u r n   g u i d e s  

t he   one  or  more  f u r t h e r   s h a f t s .   The  s e c o n d   p a r t   o f  

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

and  t e r m i n a l s .   T h e s e   two  p a r t s   a r e   t h e n   j o i n e d   a f t e r  

a s s e m b l y   of  t h e   e l e c t r i c a l   p a r t s ,   t h e   s h a f t   and  t h e  

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

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

An  e m b o d i m e n t   of  t he   i n v e n t i o n   is  now  d e s c r i b e d   w i t h  

r e f e r e n c e   to  t h e   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  shows  in  p e r s p e c t i v e   p a r t   of  a  c o n t a c t   d r i v e  

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

g u i d e   a p e r t u r e   f o r   a  s e c o n d   s h a f t ;   and  F i g u r e   2  s h o w s  

a  d i a m e t r i c a l   s e c t i o n a l   e l e v a t i o n   on  an  a s s e m b l e d  

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

R e f e r r i n g   to  F i g u r e   1  a  f i r s t   s h a f t   1  has   a  l o w e r  

r o d - s h a p e d   p a r t   2,  an  u p p e r   r o d - s h a p e d   p a r t   3  and  a n  

i n t e r m e d i a t e   e n l a r g e d   p a r t   4.  P a r t   4  has   a  c e n t r a l  

o r i g i n   p i e c e   5  f rom  w h i c h   t h r e e   or  more   w i n g s   1 1 -  

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

w i l l   b e c o m e   a p p a r e n t   b e l o w ) .   The  c e n t r a l   o r i g i n  

p i e c e   has   a  b o r e   6  w h i c h   is  p a r a l l e l   to  t h e   r o d -  

s h a p e d   p a r t s   2  and  3.  T h e r e   may  be  s e v e r a l   l o n g i t u -  

d i n a l   b o r e s   6,  e i t h e r   in  t h e   c e n t r a l   o r i g i n   p i e c e   o r  

in  one  or  more   of  the   w i n g s .  

A  s e c o n d   s h a f t   12,   o n l y   a  s m a l l   p a r t   of  w h i c h   i s  

s h o w n ,   is   a r r a n g e d   to  s l i d e   in  b o r e   6  f o r   i t s   g u i d -  

a n c e .   I f   t h e r e   a r e   s e v e r a l   b o r e s   6,  t h e   s e c o n d  



s h a f t   w i l l   s l i d e   in  t h a t   one  w h i c h   was  m o s t   c o n v e -  

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

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

s e e n   a g a i n   in  t he   s e c t i o n e d   a s s e m b l y   of  F i g u r e   2 .  

The  a s s e m b l y   c o m p r i s e s   a  h o u s i n g   17  c o n s i s t i n g   o n l y  

of   a  b o t t o m   p a r t   7  and  a  c o v e r   p a r t   8  w e l d e d   o r  

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

c o n t a c t   9 .  

The  b o t t o m   h o u s i n g   p a r t   7  c o n t a i n s   a  f i r s t   b i m e t a l l i c  

d i s c   13  r e s t i n g   on  an  a n n u l a r   p l a t f o r m   13A.  T h i s   h a s  

a  s h a p e   as  shown  b e i n g   c o n v e x   u p w a r d s   so  t h a t   i t  

p u s h e s   s h a f t   1  u p w a r d s   by  a b u t t i n g   l o w e r   s h a f t   r o d -  

s h a p e d   p o r t i o n   2,  so  t h a t   t h e   u p p e r   p o r t i o n   3  of  t h e  

s h a f t   1  h o l d s   a  c o n t a c t   arm  16  u p w a r d s   and  h e n c e  c o n -  

t a c t s   18  a r e   k e p t   o p e n .  

The  h o u s i n g   c o v e r   p a r t   8  c o n t a i n s   the   c o n t a c t s   1 8 ,  

c o n t a c t   arm  16  and  t h e   u p p e r   s h a f t   p o r t i o n   3.  When  

t h e   t e m p e r a t u r e   r i s e s ,   d i s c   13  i n v e r t s   a t   i t s   c r i t i -  

c a l   t e m p e r a t u r e   to  become   c o n v e x   d o w n w a r d s   and  p r o -  
j e c t   i n t o   a  r e c e s s   13B  in  t he   h o u s i n g .   S h a f t   1  t h e n  

d r o p s ,   as  does   c o n t a c t   arm  16  and  c o n t a c t s   18  t o u c h ,  

so  t h a t   an  e l e c t r i c a l   c i r c u i t   i s   c o m p l e t e d   as  a  m a n i -  

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

t e m p e r a t u r e .  

The  m o v e m e n t   of  s h a f t   1  is   g u i d e d   by  t h e   t i p s   of  t h e  

t h r e e   w i n g s   11  b e a r i n g   on  t h e   i n n e r   c y l i n d r i c a l   w a l l  

8A  of  e . g . ,   u p p e r   p o r t i o n   8  of   the   h o u s i n g   17.  T h i s  

is  an  i m p o r t a n t   a s s e t   of  t h e   p r e s e n t   t w o - t e m p e r a t u r e  

t h e r m o s w i t c h   d e v i c e .  



The  h o u s i n g   17  c o n t a i n s   a  s e c o n d   b i m e t a l l i c   d i s c   14  

r e s t i n g   on  a  s e c o n d   a n n u l a r   p l a t f o r m   14A.  The  s e c o n d  

d i s c   has  an  a p e r t u r e   14B  t h r e a d e d   by  l o w e r   s h a f t   2 

a n d ,   l i k e   t he   f i r s t   d i s c ,   d r i v e s   t he   s h a f t   12  w h i c h  

as  a f o r e s a i d   p a s s e s   t h r o u g h   a p e r t u r e   6  in  t h e   f i r s t  

s h a f t   1.  S h a f t   12  b e a r s   on  a  c o n t a c t   b l a d e   or  a r m  

15,  w h i c h   l i k e   b l a d e   or  arm  16  may  be  b i a s e d   d o w n -  

w a r d s   to  c l o s e   t he   c o n t a c t s   of  a  s e c o n d   p a i r   19  w h e n -  

e v e r   t h e   c o n t a c t   arm  is  r e l e a s e d   by  t h e   s e c o n d   d i s c  

14  " t r i p p i n g "   i . e . ,   b e c o m i n g   c o n c a v e   u p w a r d s   a t   i t s  

c r i t i c a l   t e m p e r a t u r e .  

The  c o n t a c t   p a i r s   18,  19  a r e   t e r m i n a t e d   a t   two ,   t h r e e  

or  more   t e r m i n a l s   20  p a s s i n g   t h r o u g h   t h e   l i d   p a r t  o f  
t he   u p p e r   h o u s i n g   p o r t i o n  ' 8 .   The  mode  of  c o n t a c t  

t e r m i n a t i o n   is  i m m a t e r i a l   to  t h e   i n v e n t i o n .   In  f a c t  

t h e r e   may  be  two  i n d e p e n d e n t   t e r m i n a l s   pe r   p a i r ,   o r  

two  t e r m i n a l s   a l t o g e t h e r   may  t e r m i n a t e   p a i r s   i n  

s e r i e s   or  p a i r s   in  p a r a l l e l ,   as  r e q u i r e d .  

Thus  t h e   h o u s i n g   body   17  g u i d e s   one  d r i v e   s h a f t   1 ;  

and  a t   l e a s t   one  a p e r t u r e   or  b o r e   6,  or  a  g r o o v e   a s  

an  a l t e r n a t i v e ,   g u i d e s   one  or  more   f u r t h e r   s h a f t s  

s u c h   as  12  f rom  one  or  more   f u r t h e r   d i s c s   s u c h   as  1 4 .  

P r e f e r a b l y   t h e   s h a f t   p o r t i o n s   2  and  3  and  t h e   b o r e   6 

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

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

d i s c   and  t h e i r   a n n u l a r   p l a t f o r m s .   Thus  t he   c e n t r a l  

a x i s   may  p a s s   midway   b e t w e e n   t h e   s h a f t s   2  and  1 2 .  



The  r o d s   12,  2  and  3  a r e   of  i n s u l a t i n g   m a t e r i a l ,   o r  

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

o t h e r .   Mos t   c o n v e n i e n t l y   r o d s   2  and  3  and  e x t e n s i o n s  

11  a r e   i n j e c t i o n   m o u l d e d   or  c o m p r e s s i o n   m o u l d e d   t o  

i n t e g r a l l y   f o rm  d r i v e   s h a f t   1;  a l t e r n a t i v e l y   one  o r  

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

d r i v e   s h a f t   1 .  

One  of  t he   key  a d v a n t g e s   of  t he   i n v e n t i o n   is  t h a t   n o  

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

t h e r e i n   n e e d   be  p r o v i d e d   to  g u i d e   the   d r i v e   s h a f t s ,  

b e c a u s e   t h e   i n v e n t i o n   p r o v i d e s   t h a t   t h e   one  s h a f t  

g u i d e s   one  or  more   f u r t h e r   d r i v e   s h a f t s .   E f f e c -  

t i v e l y ,   t h e r e f o r e ,   one  s e t   of  w i n g s   11  g u i d e s   a l l   t h e  

s h a f t   m o v e m e n t s  



1.  A  t w o - t e m p e r a t u r e   t h e r m o s w i t c h ,   c o m p r i s i n g   a  h o u s -  

ing  ( 7 , 8 )   h a v i n g   s p a c e d   e n d s ,  

a  f i r s t   b i m e t a l l i c   w a f e r   (13)  s u p p o r t e d   w i t h i n   t h e  

h o u s i n g ,  

a  s e c o n d   b i m e t a l l i c   w a f e r   (14)  s u p p o r t e d   w i t h i n   t h e  

h o u s i n g ,   t h e   s e c o n d   w a f e r   h a v i n g   an  a p e r t u r e   ( 1 4 B ) ,  

f i r s t   and  s e c o n d   s w i t c h e s   ( 1 8 , 1 9 )   s u p p o r t e d   w i t h i n  

t h e   h o u s i n g ,  

a  f i r s t   s h a f t   (1)  h a v i n g   a  p o r t i o n   (2)  c o n t a c t i n g   t h e  

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

s e c o n d   w a f e r   and  c o n t a c t i n g   one  of  t h e   s w i t c h e s ,   a n d  

a  s e c o n d   s h a f t   (12)  c o n t a c t i n g   t h e   s e c o n d   w a f e r   a n d  

t he   s e c o n d   s w i t c h ,  

c h a r a c t e r i z e d   in  t h a t  

t he   h o u s i n g   (8)  b e t w e e n   the   e n d s   has  a  w a l l   ( 8 A ) ,  

t h e   f i r s t   s h a f t   has   an  e x t e n s i o n   (11)  to  c o n t a c t   t h e  

w a l l   (8A)  in  g u i d i n g   r e l a t i o n s h i p   w i t h   t he   w a l l ,   t h e  

f i r s t   s h a f t   h a v i n g   a  b o r e   (6)  e x t e n d i n g   a x i a l l y  

t h e r e o f ,   a n d  

t h e   s e c o n d   s h a f t   e x t e n d s   t h r o u g h   s a i d   b o r e .  

2.  The  s w i t c h   a s l , c l a i m e d   in  c l a i m   1,  w h e r e i n  

t h e   h o u s i n g   is   e l o n g a t e d   and  has   an  a x i s ,  

t h e   f i r s t   w a f e r   (13)  is  s u p p o r t e d   in  a x i a l   a l i g n m e n t  

w i t h   t h e   h o u s i n g   a d j a c e n t   to  one  end  of  t he   h o u s i n g ,  

t h e   s w i t c h e s   ( 1 8 , 1 9 )   a re   a x i a l l y   s p a c e d   f rom  t h e  

w a f e r s   a d j a c e n t   to  t he   o t h e r   end  of  t he   h o u s i n g ,  

t h e   s e c o n d   w a f e r   (14)  is  p o s i t i o n e d   b e t w e e n   t h e   f i r s t  

w a f e r   and  t he   s w i t c h e s   in  a x i a l   a l i g n m e n t ,   w i t h   t h e  

f i r s t   w a f e r   and  t h e   f i r s t   s h a f t   (1)  e x t e n d s   in  a x i a l  

a l i g n m e n t   w i t h   t he   h o u s i n g .  



3.  The  s w i t c h   as  c l a i m e d   in  c l a i m   1,  w h e r e i n  

t h e   w a l l   (8A)  of  t he   h o u s i n g   (8)  i s   c o n t i n u o u s ,  

t h e   f i r s t   s h a f t   (1)  has   a  f i r s t   r o d - s h a p e d   p a r t   ( 2 ) ,  

a  s e c o n d   r o d - s h a p e d   p a r t   (3)  and  an  i n t e r m e d i a t e  

e n l a r g e d   p a r t   ( 4 ) ,   t h e   f i r s t   r o d - s h a p e d   p a r t   c o n t a c t s  

t h e   f i r s t   b i m e t a l l i c   w a f e r   (13)  and  t h e   s e c o n d   r o d -  

s h a p e d   p a r t   (3)  c o n t a c t s   one  of  t h e   s w i t c h e s   ( 1 8 , 1 9 ) ,  

a n d  

t h e   e n l a r g e d   p a r t   (4)  i n c l u d e s   a t   l e a s t   one  r a d i a l l y  

e x t e n d i n g   wing  (11)  to  c o n t a c t   t h e   w a l l   (8A)  in  g u i d -  

i ng   r e l a t i o n .  

4.  The  s w i t c h   as  c l a i m e d   in  c l a i m   3,  w h e r e i n  

t h e   w a l l   (8A)  of  t h e   h o u s i n g   (8)  is   c y l i n d r i c a l   i n  

c o n f i g u r a t i o n ,   a n d  

t h e   e n l a r g e d   p a r t   ( 4 ) ,   of   s h a f t   1  i n c l u d e s   a t   l e a s t  

t h r e e   w i n g s   (11)  to  c o n t a c t   t h e   w a l l   (8A)  in  g u i d i n g  

r e l a t i o n s h i p .  

5 .   The  s w i t c h   as  c l a i m e d   in  c l a i m   4,  w h e r e i n  

t h e   r o d - s h a p e d   p a r t s   ( 2 , 3 )   and  t h e   b o r e   (6)  a r e  

o p p o s i t e l y   d i s p l a c e d   r a d i a l l y   f r o m   the   a x i s   of  t h e  

i n t e r m e d i a t e   e n l a r g e d   p a r t   ( 4 ) .  

6.  The  s w i t c h   as  c l a i m e d   in  c l a i m   5,  w h e r e i n  

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

s e c t i o n s   ( 7 , 8 ) ,  

t h e   f i r s t   s e c t i o n   (7)  h a v i n g   a  c l o s e d   end  and  an  o p e n  

e n d ,   t h e   s e c o n d   s e c t i o n   (8)  h a v i n g   a  c l o s e d   end  a n d  

an  open   e n d ,   t h e   open   ends   h a v i n g   a  l i n e   of  c o n t a c t  

(9)  h o l d i n g   t h e   s e c t i o n s   in  s e a l e d   i n t e r f i t t i n g   r e l a -  

t i o n s h i p   w i t h   one  a n o t h e r .  
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