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©  improvements  in  electrical  switches. 

©  An  electrical  switch  for  protecting  equipment  from 
oerheating  has  a  bimetallic  element  (16)  which  breaks 
electrical  contact  at  a  threshold  temperature  and  a  resetting 
member  (40)  which  restores  it  when  depressed  manually.  A 
bistable,  over-centre  contact  member  (24)  is  arranged  such 
that  initial  movement  of  the  resetting  member  moves  the 
contact  member  over-centre,  but  also  displaces  the  contact 
member,  leaving  the  electrical  contacts  disengaged.  Electric- 
al  contact  is  only  restored  on  release  of  the  resetting 
member.  In  this  way  the  risks  of  manual  tampering  with  the 
switch  are  reduced. 
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This  i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   s w i t c h e s   and  in  one 

p a r t i c u l a r   example  to  t empera tu re   s e n s i t i v e   s w i t c h e s   for  use  i n  

p r o t e c t i n g   e l e c t r i c a l   equipment  from  the  damaging  and  p o s s i b l y  

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

Many  such  swi tches   have  been  produced  us ing   a  b i m e t a l l i c   d i s c  

which  snaps  over  at  a  s e l ec t ed   high  t empera tu re   t h r e s h o l d .   In  o r d e r  

to  p r e v e n t   thermal   cyc l i ng ,   i t   is  u s u a l l y   a r r a n g e d   t ha t   the  b i m e t a l l i c  

d i sc   does  not  r e tu rn   to  the  normal  c o n f i g u r a t i o n   at  a m b i e n t  

t e m p e r a t u r e s   and  a  s e p a r a t e   r e s e t t i n g   mechanism  is  p rov ided .   There 

r ema ins   a  p o s s i b i l i t y ,   however,  tha t   if   u n u s u a l l y   low  t e m p e r a t u r e s   a r e  

e n c o u n t e r e d ,   the  b i m e t a l l i c   disc  wil l   r e t u r n   a u t o m a t i c a l l y   w i t h o u t  

manual  i n t e r v e n t i o n .   It  is  t h e r e f o r e   c o n s i d e r e d   good  p r a c t i c e  -   and 

i t   i s  a   r equ i r emen t   under  c e r t a i n   s a f e ty   s t a n d a r d s  -   to  ensure  that   i n  

the  absence   of  manual  r e s e t t i n g ,   the  switch  c o n t a c t s   remain  open 

d e s p i t e   r e t u r n   movement of  the  b i m e t a l l i c   d i s c .  

The rmos t a t s   s a t i s f y i n g  t h i s   c r i t e r i o n  h a v e   been  produced  and 

a t t e n t i o n   is  drawn  in  th i s   r e g a r d  t o   GB  1  552  968  which  sugges t s   t h e  

u se ,   a l o n g s i d e   the  b i m e t a l l i c   d i sc ,   of  a  second  d isc   which  is  b i s t a b l e  

but  not  r e s p o n s i v e   to  t e m p e r a t u r e .   At  the  h igh  t e m p e r a t u r e   t h r e s h o l d ,  

the  b i m e t a l l i c   disc  snaps  over,  accompanied  by   the  b i s t a b l e   d i s c .  

Should  the  b i m e t a l l i c   disc  r e tu rn   at  a  low  t e m p e r a t u r e   to  the  normal  

c o n f i g u r a t i o n ,   the  b i s t a b l e   disc  wil l   remain  in  the  d e f l e c t e d   s t a t e  

thus   h o l d i n g   the  switch  con t ac t s   open.  A  r e s e t   p lunger   acts   on  b o t h  

d i s c s   to  enable  them  to  be  r e tu rned   manual ly   to  the  n o r m a l  

c o n f i g u r a t i o n .  



In  c e r t a i n   a p p l i c a t i o n s ,   the re   is  a  r i s k   of  a  thermal   p r o t e c t i o n  

d e v i c e   being  tampered  with.   E l e c t r i c   cab le   drums,  for  example,  a r e  

d e s i r a b l y   p rov ided   with  a  thermal   c u t - o u t   to  avoid  o v e r - h e a t i n g   where 

too  much  cable   is  l e f t   wound  on  the  drum.  With  a  device   having  a  

r e s e t   p lunger   such  as  t ha t   shown  in  GB  1  552  968,  the re   w i l l   be  a  

t e m p t a t i o n   for  the  cable  user  to  hold  or  secure   the  r e s e t   plunger  i n  

the  d e p r e s s e d   p o s i t i o n   to  complete  a  p a r t i c u l a r   o p e r a t i o n   without  t he  

t r o u b l e   of  unwinding  more  cable  and  w a i t i n g   for   the  drum  to  cool  down. 

Such  t amper ing   r i sk s   damage  to  the  equipment   and  p o s s i b l e   i n j u r y   t o  

the  u s e r .   As a  consequence ,   some  s a f e t y   s t a n d a r d s   now  r e q u i r e   that  on 

o v e r - h e a t i n g ,   e l e c t r i c a l   c o n t i n u i t y   should   be  broken  whatever   t h e  

p o s i t i o n   of  the  r e s e t t i n g   member. 

Swi tches   have  been  produced  which  s a t i s f y   th i s   c r i t e r i o n   but  t h e y  

are  o f t en   complex  in  s t r u c t u r e   and  expens ive   to  m a n u f a c t u r e .   In  GB 

1  1551  999,  for   example,  a  mechanism  is  sugges t ed   in  which  movement  o f  

a  r e s e t   bu t t on   impar t s   s u f f i c i e n t   k i n e t i c   energy  to  a  s t e e l   ba l l   t o  

e n a b l e   the  b a l l   to  r e s e t   the  t h e r m o s t a t .   If  the  r e se t   bu t ton   i s  

p e r m a n e n t l y   d e p r e s s e d ,   the  weight  of  the  s t e e l   b a l l   is  not  i t s e l f  

s u f f i c i e n t   to  r e s e t   the  mechanism.  An  a l t e r n a t i v e   approach  is  shown 

in  GB  1  527  567  in  which  a  r e s e t   mechanism  is  shown  a c t i n g   through  a 

s p r i n g   chosen  to  be  "weaker"  than  the  b i m e t a l l i c   disc  at  h i g h  

t e m p e r a t u r e s .   Only  when  t e m p e r a t u r e s   have  dropped  is  the  power  in  the  

s p r i n g   s u f f i c i e n t   to  r e s t o r e   the  b i m e t a l l i c   disc   to  the  no rma l  

c o n f i g u r a t i o n .   This  r e q u i r e s ,   however,   t h a t   the  sp r ing   fo rces   a r e  

ve ry   a c c u r a t e l y   c o n t r o l l e d   in  manufac tu re   and  t h i s   can  i n c r e a s e  

p r o d u c t i o n   c o s t s .   In  a d d i t i o n ,   the  s a f e t y   c r i t e r i o n   is  s a t i s f i e d   in  a  

manner  which  is  not  d i r e c t l y   v i s i b l e   and  c o n f i r m a b l e .  



It  is  one  ob jec t   of  th i s   i n v e n t i o n   to  provide  an  improved  

t e m p e r a t u r e   s e n s i t i v e   e l e c t r i c a l   swi tch  in  which  e l e c t r i c a l   c o n t i n u i t y  

is  r e - e s t a b l i s h e d   only  on  manual  r e s e t t i n g   and  in  which  e l e c t r i c a l  

c o n t i n u i t y   is  broken  at  a  t e m p e r a t u r e   t h r e s h o l d   i r r e s p e c t i v e   of  t h e  

o r i e n t a t i o n   of  the  r e s e t t i n g   member.  I t   is  a  f u r t h e r   o b j e c t   of  t h i s  

i n v e n t i o n   to  provide   such  a  switch  which  is  r e l i a b l e   and  o f  

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

A c c o r d i n g l y ,   the  p resen t   i n v e n t i o n   cons i s t s   in  an  e l e c t r i c a l  

swi tch   c o m p r i s i n g   fixed  and  movable  c o n t a c t s ;   a  b i s t a b l e   c o n t a c t  

member  a s s o c i a t e d   with  said  movable  con tac t   such  t h a t   in  a  f i r s t  

s t a b l e   c o n f i g u r a t i o n   of  the  con tac t   member  the  said  c o n t a c t s   are  i n  

engagement  w h i l s t   in  a  second  s t a b l e   c o n f i g u r a t i o n   the  sa id   c o n t a c t s  

are  d i s e n g a g e d ;  a c t u a t i n g  m e a n s   s e r v i n g   to  move  the  c o n t a c t   member 

from  the  f i r s t   to  the  second  c o n f i g u r a t i o n   to  d i sengage   the  c o n t a c t s  

and  a  r e s e t t i n g  m e m b e r   a c t u a b l e  ' m a n u a l l y   to  r e s t o r e   the  c o n t a c t   member 

to  the  f i r s t   c o n f i g u r a t i o n ;   c h a r a c t e r i s e d   in  tha t   movement  of  t h e  

r e s e t t i n g   member  in  one  sense  d i s p l a c e s   the  con tac t   member  from  t h e  

second  c o n f i g u r a t i o n   to  an  u n s t a b l e   c o n f i g u r a t i o n   in  which  t h e  

-contac ts   remain  d isengaged,   movement  of  the  r e s e t t i n g   member  in  a n  

o p p o s i t e   sense  then  s e r v i n g  t o   r e s t o r e   the  con tac t   member  from  t h e  

u n s t a b l e   c o n f i g u r a t i o n   to  said  f i r s t   c o n f i g u r a t i o n .  

P r e f e r a b l y ,   said  b i s t a b l e   member  takes  the  form  of  o v e r - c e n t r e  

s p r i n g   m e a n s .  

A d v a n t a g e o u s l y ,   said  o v e r - c e n t r e   spr ing   means  is  mounted  f o r  

movement  over  cent re   between  said  f i r s t  a n d   second  s t a b l e  

c o n f i g u r a t i o n s   and  also  for  d i s p l a c e m e n t ,   the  r e s e t t i n g   member  b e i n g  

adapted  on  sa id   movement  in  one  sense  to  move  the  s p r i n g   means 

o v e r - c e n t r e   and  to  d i sp l ace   the  spr ing   means,  r e t u r n   movement  of  t h e  



r e s e t t i n g   member  being  accompanied  by  a  r e t u r n   d i s p l a c e m e n t   of  t h e  

c o n t a c t   member.  

S u i t a b l y ,   said  a c t u a t i n g   means  compr ises   t e m p e r a t u r e   r e s p o n s i v e  

means  s e r v i n g   at  a  s e l e c t e d   t e m p e r a t u r e   to  move  the  con tac t   member  t o  

s a id   second  c o n f i g u r a t i o n .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   by  way  of  example  w i t h  

r e f e r e n c e   to  the  accompanying  drawings  in  w h i c h : -  

F igu re   1  is  a  s e c t i o n   through  a  t h e r m o s t a t   a c c o r d i n g   to  t h i s  

i n v e n t i o n ;  

F i g u r e   2  is  a  s e c t i o n   on  l ine   2-2  of  Figure  1 ;  

F i g u r e s   3a),   b)  and  c)  are  views  s i m i l a r   to  F igure   1  showing 

d i f f e r e n t   s t a g e s   in  o p e r a t i o n   of  the  t h e r m o s t a t ;  

F igure   4  is  a  p e r s p e c t i v e   view  of  an  a l t e r n a t i v e   con tac t   arm  f o r  

use  in  the  t h e r m o s t a t   of  Figure  1;  and 

F i g u r e s   5a),   b)  and  c)  are  s e c t i o n s   at  d i f f e r e n t   s tages   i n  

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

The  t h e r m o s t a t   shown  in  Figure  1  compr ises   an  e l e c t r i c a l l y  

i n s u l a t i n g   hous ing   10  d e f i n i n g   an  i n t e r n a l   c o n t a c t   c a v i t y   12.  In  t h e  

base  of  the  housing  there   is  provided  a  c i r c u l a r   r e c e s s   14  i n  

which  is  l o c a t e d   a  b i m e t a l l i c   disc  16.  The  disc  is  held  in  p o s i t i o n  

by  means  of  a  m e t a l l i c   cap  18  se rv ing   a l so   as  a  hea t   c o l l e c t o r .   The 

cap  is   formed  with  a  c i r c u l a r   r idge  20  which  s u p p o r t s   the  disc  c l o s e  

to  i t s   p e r i m e t e r .   At  i t s   c e n t r e ,   the  d i sc   c o o p e r a t e s   with  a  t r a n s f e r  

p in   21  which  is   s l i d a b l e   in  a  bore  e x t e n d i n g   t h rough   the  h o u s i n g ,  

between  the  r ecess   14  and  the  con tac t   c a v i t y   12.  



Two  t e rmina l s   are  provided  and  one  t e r m i n a l   22  is  of  L-shaped 

form  with  one  limb  30  o v e r l y i n g  t h e   base  of  the  con tac t   cav i ty   12  and 

a  second  limb  32  p r o j e c t i n g   outwardly  of  the  hous ing .   The  exact  shape  

of  the  t e rmina l   ou t s ide   the  housing  forms  no  pa r t   of  the  p r e s e n t  

i n v e n t i o n .   Ins ide  the  contac t   cav i ty ,   the  f i r s t   t e r m i n a l  c a r r i e s   on 

the  limb  30  a  con tac t   member  24  formed  of  t h i n   metal  shee t .   As  s e e n  

in  Figure   2,  the  con tac t   member  comprises  a  hol low  r e c t a n g u l a r   f r ame  

26  formed  i n t e g r a l l y   with  an  inwardly  d i r e c t e d   tongue  28.  The  tongue 

28  is  secured  at  i t s   free  end  to  the  limb  30  of  the  f i r s t   t e r m i n a l  

wi th   the  frame  26  pass ing   behind  the  t e r m i n a l   and  being  l oca t ed   in  a 

groove  31  formed  in  the  second  limb  32.  At  the  end  oppos i t e   the  f i r s t  

t e r m i n a l ,   the  con tac t   member  c a r r i e s   a  movable  con tac t   34.  As  can  be 

seen  from  Figure  1,  the  secured  end  of  the  tongue  28  l i e s   beneath  t h e  

p lane   of  the  frame  26  and  the  l eng th   of  the  tongue  is  such  tha t   in  t h e  

normal  p o s i t i o n   shown  in  Figure  1,  the  tongue  is  under  s i g n i f i c a n t  

s t r e s s .  

A  second  L-shaped  te rminal   36  has  an  i n t e r n a l   limb  38  p o s i t i o n e d  

to  form  a  fixed  con tac t   cooperable   with  the  movable  con tac t   34. 

Be tween  the   two  t e r m i n a l s ,   a  r e se t   bu t t on   40  is   mounted  for  s l i d i n g  

movement  r e l a t i v e   to  the  housing  into  and  out  of  the  con tac t   c a v i t y .  

The  r e s e t   but ton  is  biased  to  the  p o s i t i o n   shown  in  Figure  1  by  means 

of  a  l e a f   sp r ing   42  having  one  end  p a s s i n g   th rough   an  a p e r t u r e   44  i n  

the  r e s e t   but ton  and  the  other   end  t rapped   in  the  h o u s i n g .  

The  manner  of  o p e r a t i o n   of  the  d e s c r i b e d   t h e r m o s t a t   can  now  be 

u n d e r s t o o d   and,  for  c l a r i t y ,   a t t e n t i o n   is  d i r e c t e d   a d d i t i o n a l l y   t o  



F i g u r e s   3a),  b)  and  c)  which  are  s i m i l a r   to  F igure   1  but  which  show 

the  t h e r m o s t a t   at   d i f f e r e n t   s tages   of  o p e r a t i o n .  

In  the  normal  p o s i t i o n   shown  in  F igure   1,  the  b i m e t a l l i c   disc  16 

is  concave  with  r e s p e c t   to  the  t r a n s f e r   pin  21  which  then  e n g a g e s  -  

but  e x e r t s   no  s i g n i f i c a n t   force  upon  -   the  c o n t a c t   member.  The 

movable  c o n t a c t   34  is  urged  into  engagement  wi th   the  f i x e d  

c o n t a c t   36  by  means  of  the  r e s i l i e n t   energy  in  the  tongue  28.  In  t h i s  

p o s i t i o n ,   c u r r e n t   may  pass  from  the  f i r s t   t e r m i n a l ,   through  t h e  

c o n t a c t   member  and  movable  con tac t   to  the  second  t e r m i n a l .   If  t h e  

working  t e m p e r a t u r e   should  exceed  a  p r e d e t e r m i n e d   safe  t h r e s h o l d ,   t h e  

b i m e t a l l i c   disc  w i l l   snap  over  from  the  concave  p o s i t i o n   shown  i n  

F igure   1  to  the  convex  p o s i t i o n   shown  in  F igure   3a) .   The  c o n s e q u e n t  

upward  movement  of  the  t r a n s f e r   pin  21  w i l l   push  the  tongue  28  o v e r -  

c e n t r e   to  a  p o s i t i o n   in  which  the  bowed  p o r t i o n   of  the  tongue  is  on 

the  oppos i t e   s ide   of  the  plane  of  frame  26.  The  movable  con tac t   is  i n  

t h i s   a c t i o n   f o r c e d   downward  and  e l e c t r i c a l   c o n t i n u i t y   is  b r o k e n .  

In  c o n f o r m i t y   with  s a f e t y   s t a n d a r d s ,   the  t h e r m o s t a t   wi l l   r e m a i n  

in  the  open  c i r c u i t   p o s i t i o n   even  i f   the  b i m e t a l l i c   disc  s h o u l d  

t h e r m a l l y   r e s e t   s i n c e ,   as  shown  in  F igure   3b) ,   downward  movemen t  o f  

the  t r a n s f e r   pin  w i l l   leave  the  c o n t a c t   member  in  the  o v e r - c e n t r e  

p o s i t i o n .   In  o rde r   to  r e s e t   the  t h e r m o s t a t ,   i t   is  nece s sa ry   for  t h e  

r e s e t   b u t t o n   to  be  depressed   aga ins t   the  a c t i o n   of  l ea f   spr ing   42  t o  

the  p o s i t i o n   shown  in  Figure  3c)  in  which  the  tongue  28  has  been  

f o r c e d ,   o v e r - c e n t r e ,   through  the  plane  of  the  frame  26.  As  the  r e s e t  



b u t t o n   is  r e l eased   and  moves  upwardly  under  the  ac t ion   of  the  l e a f  

s p r i n g ,   the  movable  con tac t   wi l l   move  upwardly   into  re-engagement   wi th  

the  f ixed   c o n t a c t .   It  is  impor tan t   to  note  that   the  i n i t i a l   movement 

of  the  r e se t   but ton  causes  the  c o n t a c t   member  to  adopt  an  i n t e r m e d i a t e  

c o n f i g u r a t i o n   in  which  the  c o n t a c t s   remain  d i sengaged .   In  t h i s  

p o s i t i o n ,   as  shown  in  Figure  3c),  the  c o n t a c t   member  has  been  moved 

o v e r - c e n t r e   but  has  also  been  d i s p l a c e d   by  bending  about  t he  

c a n t i l e v e r   support   on  the  f i r s t   t e r m i n a l   22.  It  is  only  on  r e l e a s e   o f  

the  r e s e t   button  that  a  r e tu rn   bending  movement  takes  place  and 

e l e c t r i c a l l y   c o n t i n u i t y   is  r e - e s t a b l i s h e d .   An  a t tempt   to  tamper  w i t h  

the  device   e i t h e r   by  holding  down  the  r e s e t   bu t ton   a f t e r   the  c u t - o u t  

has  opera ted   or  by  permanent ly   s e c u r i n g   the  r e se t   but ton   in  t h e  

dep re s sed   p o s i t i o n   will   not  r e s u l t   in  the  r e - e s t a b l i s h m e n t   o f  

e l e c t r i c a l   c o n t i n u i t y .   A  f u r t h e r   po in t   to  be  noted  is  that  t h e  

i n i t i a l   downward  movement  of  the  r e s e t   bu t t on   is  l i m i t e d   t h r o u g h  

engagement  of  the  button  with  the  base  of  the  con tac t   cav i ty .   In  t h i s  

way,  the  maximum  force  app l ied   to  the  t r a n s f e r   pin  through  the  tongue  

28  can  be  r e g u l a t e d .   It  can  t h e r e f o r e   be  ensured  tha t   r e s e t t i n g   o f  

the  con t ac t   member  is  only  p o s s i b l e   a f t e r   a  p r ede t e rmined   drop  i n  

t e m p e r a t u r e   l ead ing   to  a  c a l c u l a t e d   r e d u c t i o n   in  the  thermal  s t r e s s   i n  

the  b i m e t a l l i c   d i s c .  

Through  the  ingenious  design  of  the  con t ac t   member  and  the  manner  

of  c o o p e r a t i o n   with  the  r e s e t   bu t ton   and  the  t r a n s f e r   p i n  

r e s p e c t i v e l y ,   the  des i red  s a f e t y   f e a t u r e s   are  provided  in  a 

c o n s t r u c t i o n   having  a  minimal  number  of  p a r t s .   R e l i a b i l i t y   of  t h e  

device  can  t h e r e f o r e   be  expected  to  be  good  and  manufac tu r ing   c o s t s  

w i l l   be  r e l a t i v e l y   low. 



An  a l t e r n a t i v e   form  of  con tac t   member  is  shown  in  Figure  4.  A 

mount ing  po r t ion   50  is   r i v e t e d   to  a  support   block  52  and  i n c l u d e s  

o p p o s i t e l y   d i r e c t e d   wings   54  each  formed  with  a  deformable  tab  5 6 .  

C e n t r a l l y   of  the  wings,   a  tongue  58  extends  from  the  mounting  p o r t i o n  

to  a  g e n e r a l l y   s e m i - c i r c u l a r   end  piece  60.  P a r a l l e l   t e n s i o n i n g  

members  62  extend  from  t h i s   end  piece  to  the  mounting  p o r t i o n   50 

and  have,  at  t h e i r   ends ,   s t i r r u p s   64  which  r e s p e c t i v e l y   engage  t h e  

t a b s   56.  The  end  p i ece   60  c a r r i e s   a  moving  con t ac t   66  coope rab le   w i t h  

a  f ixed   con t ac t   68 .  

In  a  manner  a n a l o g o u s   with  the  p r e v i o u s l y   desc r ibed   embodiment,   a  

f o r c e   is  appl ied   a long  l i n e   A,  for  example  by  a  b i m e t a l l i c   d isc   a c t i n g  

on  a  t r a n f e r   pin,   in  o r d e r   to  force  the  tongue  o v e r - c e n t r e   and  

d i s p l a c e   the  movab le   c o n t a c t   upwardly.  With  the  tongue  in  t h e  

o v e r - c e n t r e   p o s i t i o n   shown  in  dot ted  o u t l i n e ,   a  r e s e t t i n g   f o r c e  

a p p l i e d   along  l i n e   B  w i l l   r e t u r n   the  tongue  o v e r - c e n t r e ,   r e m o v a l  

of  the  force   then  p e r m i t t i n g   re-engagement   of  the  c o n t a c t s .   The 

r e s e t t i n g   force  is  p r e f e r a b l y   appl ied   through  a  r e c i p r o c a l l y   mounted  

r e s e t   bu t ton   but  o t h e r   a r r a n g e m e n t s   are  p o s s i b l e .  

I t   wi l l   be  a p p r e c i a t e d   tha t   the  frame  26  of  the  f i r s t  d e s c r i b e d .  

embodiment  and  the  t e n s i o n i n g   members  62  of  the  second  d e s c r i b e d  

embodiment  perform  the  s i m i l a r   func t ion   of  t e n s i o n i n g   the  c o n t a c t  

member  tongue  so  d e f i n i n g   two  s t ab l e   c o n f i g u r a t i o n s .   In  a n o t h e r  

v a r i a t i o n ,   t h i s   f u n c t i o n   can  be  performed  not  by  elements   of  t h e  

c o n t a c t   member  i t s e l f   but  t h rough   engagement  of  the  f ree   end  of  t h e  

c o n t a c t   member  tongue  w i t h ,   for  example,  guide  s l o t s   in  the  h o u s i n g .  



Reference   is  now  d i r e c t e d   to  F igures   5a),  b)  and  c),  in  which  a 

f u r t h e r   embodiment  of  t h i s   i n v e n t i o n   is  i l l u s t r a t e d .   With  t h e  

excep t ion   of  the  c o n t a c t   member,  e lements   of  t h i s   new  embodiment 

cor respond  c l o s e l y   with  Figure  1  and  f u r t h e r   d e s c r i p t i o n   of  t h o s e  

elements   w i l l   be  u n n e c e s s a r y . . F o r   conven ience ,   the  same  r e f e r e n c e  

numerals   have  been  employed  as  in  Figure  1 .  

The  c o n t a c t   member  100  takes  the  form  of  a  d isc   which  can  be 

snapped  between  s t a b l e   convex  and  concave  s t a t e s .   The  disc   is  n o t  

b i m e t a l l i c   and  does  not  respond  to  t e m p e r a t u r e .   At  one  point   on  i t s  

p e r i p h e r y   the  d isc   c a r r i e s   an  i n t e g r a l   tab  (not  seen  in  the  d r a w i n g s )  

through,  which  i t   i s  s e c u r e d   to  the  t e rmina l   22.  D i a m e t r i c a l l y  

oppos i t e   t h i s   tab,   the  disc  c a r r i e s   o n  i t s   upper  s u r f a c e   a  movable  

con tac t   102.  In  the  p o s i t i o n   shown  in  Figure  5a) ,   the  b i s t a b l e   d i s c  

100  is  convex  with  r e s p e c t   to  the  t r a n s f e r   pin  and  b i a s e s   the  movable  

con tac t   102  i n to   engagment  with  the  f ixed   c o n t a c t .   It  w i l l   b e  n o t e d  

tha t   the  l i n e s   of  a c t i o n   of  the  r e s e t  b u t t o n   40  and  t r a n s f e r   pin  21 

are  p a r a l l e l   and  a p p r o x i m a t e l y   e q u a l l y   spaced  on  o p p o s i t e   s ides   of  t h e  

disc  c e n t r e .   As  the  t e m p e r a t u r e   t h r e s h o l d  i s   r e a c h e d ,   the  b i m e t a l l i c  

disc  snaps  upward ly   and  the  c o n s e q u e n t i a l   movement  of  the  t r a n f e r   p i n  

causes  the  b i s t a b l e   disc   to  snap  over  to  the  concave  p o s i t i o n   shown  i n  

Figure  5b).  E l e c t r i c a l l y   c o n t i n u i t y   is  then  broken  and  w i l l   not  be  

r e s t o r e d   on  thermal   r e l a x a t i o n   of  the  b i m e t a l l i c   d i s c .   In  order   t o  

r e s e t   the  t h e r m o s t a t ,   the  r e se t   but ton  is  depressed   so  r e t u r n i n g   t h e  

b i s t a b l e   d isc   to  the  convex  c o n f i g u r a t i o n   as  shown  in  F igure   5c).  At 

t h i s   p o i n t ,   however,   the  c o n t a c t s   are  s t i l l   d i s e n g a g e d .   Only  on 

r e l e a s e   of  the  r e s e t   bu t ton   is  e l e c t r i c a l   c o n t i n u i t y   r e - e s t a b l i s h e d .  



This   i n v e n t i o n   has  been  d e s c r i b e d   by  way  of  example  only  a n d  

numssrous  m o d i f i c a t i o n s   are  p o s s i b l e   wi thout   d e p a r t i n g   from  the  s c o p e  

of  t h e   i n v e n t i o n .   Thus,  for   example,  o ther   forms  of  t h e r m a l l y  

r e s r p o n s i v e   means  could  be  employed  in  place  of  the  d e s c r i b e d  

b i m e m a l l i c   disc  and  a x i a l l y   d i s p l a c e d   t r a n s f e r   pin.  The  m o v a b l e  

c o n m a c t   could  be  a s s o c i a t e d   wi th ,   but  not  d i r e c t l y   c a r r i e d   on,  t h e  

c o n m a c t   member  which  would  then  not  n e c e s s a r i l y   form  par t   of  t h e  

e l e r a r i c a l   c i r c u i t .   The  movable  c o n t a c t   might  comprise  a  b r i d g e  

e s t a b l i s h i n g   c o n t i n u i t y   between  two  f ixed  c o n t a c t s .  

Whi l s t   t h i s   i n v e n t i o n   has  been  de sc r ibed   with  p a r t i c u l a r  

r e f e r e n c e   to  t e m p e r a t u r e   s e n s i t i v e   sw i t ches ,   i t   wi l l   have  a p p l i c a t i o n  

to  p t h e r   swi tches   where  d i f f e r e n t   forms  of  a c t u a t i n g   means  a r e  

e m p l o y e d .   One  example  is  a  l i m i t   swi tch  where  the  a c t u a t i n g   movement 

is  m e c h a n i c a l   and  the  i n t e n t i o n   is  to  p r e v e n t  -   for  i n s t a n c e  -   r e t u r n  

movement  of  an  o v e r - t r a v e l l e d   machine  par t   without  manual  r e s e t t i n g   o f  

the  Limit   swi t ch .   S i m i l a r l y ,   a  p r e s s u r e   t r ansduce r   or  an  e l e c t r i c a l  

or  m a g n e t i c   device  could  s e rve   as  the  a c t u a t i n g   means .  



1.  An  e l e c t r i c a l   switch  comprising  f ixed   and  movable  c o n t a c t s ;   a  

b i s t a b l e   c o n t a c t   member  assoc ia ted   with  said  movable  c o n t a c t   such  t h a t  

in  a  f i r s t   s t a b l e   c o n f i g u r a t i o n   of  the  c o n t a c t   member  the  s a i d  

c o n t a c t s   are  in  engagement  whi ls t   in  a  second  s t a b l e   c o n f i g u r a t i o n   t h e  

said  c o n t a c t s   are  d i sengaged;   a c t u a t i n g   means  s e r v i n g   to  move  t h e  

c o n t a c t   member  from  the  f i r s t   to  the  second  c o n f i g u r a t i o n   to  d i s e n g a g e  

the  c o n t a c t s   and  a  r e s e t t i n g   member  a c t u a b l e   manua l ly   to  r e s t o r e   t h e  

c o n t a c t   member  to  the  f i r s t   c o n f i g u r a t i o n ;   c h a r a c t e r i s e d   in  t h a t  

movement  of  the  r e s e t t i n g   member  (40)  in  one  sense  d i s p l a c e s   t h e  

c o n t a c t   member  (24)  from  the  second  c o n f i g u r a t i o n   to  an  u n s t a b l e  

c o n f i g u r a t i o n   in  which  the  contac ts   remain  d i s e n g a g e d ,   movement  of  t h e  

r e s e t t i n g   member  in  an  opposi te   sense  then  s e r v i n g   to  r e s t o r e   t h e  

c o n t a c t   member  from  the  uns tab le   c o n f i g u r a t i o n   to  said  f i r s t  

c o n f i g u r a t i o n .  

2.  An  e l e c t r i c a l   switch  according  to  claim  1,  where in   said  b i s t a b l e  

member  t akes   the  form  of  o v e r - c e n t r e   spr ing   means  ( 4 0 ) .  

3.  An  e l e c t r i c a l   switch  according  to  claim  2,  where in   s a i d  

o v e r - c e n t r e   s p r i n g   means  is  mounted  for  movement  o v e r  c e n t r e   be tween  

said  f i r s t   and  second  s t ab l e   c o n f i g u r a t i o n s   and  also  for  d i s p l a c e m e n t ,  

the  r e s e t t i n g   member  (40)  being  adapted  on  said  movement  in  one  s e n s e  

to  move  the  s p r i n g   means  o v e r - c e n t r e   and  to  d i s p l a c e   the  sp r ing   means,  

r e t u r n   movement  of  the  r e s e t t i n g   member  being  accompanied  by a  r e t u r n  

d i s p l a c e m e n t   of  the  con tac t   member. 

4.  An  e l e c t r i c a l   switch  according  to  claim  3,  wherein   said  s p r i n g  

means  (40)  is  c a n t i l e v e r e d   and  said  d i sp l acemen t   compr ises   b e n d i n g  

movement  of  a  f r e e   par t   of  t h e  s p r i n g   m e a n s .  



5.  An  e l e c t r i c a l   swi tch   a c c o r d i n g   to  any one  of  the  p receding   c l a i m s  

w h e r e i n  s a i d   b i s t a b l e   c o n t a c t   member  comprises   a  spr ing  member  ( 2 8 )  

m o u n t e d  u n d e r   s t r e s s   in  a  s u p p o r t i n g   frame  (26)  for  movement 

o v e r - c e n t r e   ac ross   the  plane  of  the  s u p p o r t i n g   f r a m e .  

6.  An  e l e c t r i c a l   swi tch  a c c o r d i n g   to  any one  of  the  p reced ing   c l a i m s  

w h e r e i n  t h e   b i s t a b l e   c o n t a c t   member  comprises   a  sprung  disc  ( 100 )  

m o v a b l e  o v e r   c e n t r e  b e t w e e n   convex  and  concave  c o n f i g u r a t i o n s .  

7.  An  e l e c t r i c a l   swi tch   a c c o r d i n g   to  any one  of  the  p receding   c l a i m s  

where in   sa id   a c t u a t i n g   means  comprises   t e m p e r a t u r e   r e spons ive   means 

(16,  21)  s e r v i n g   at  a  s e l e c t e d   t e m p e r a t u r e   to  move  the  con tac t   member 

to  sa id   second  c o n f i g u r a t i o n .  

8.  An  e l e c t r i c a l   swi tch   a c c o r d i n g   to  claim  7  wherein  movement  of  t h e  

r e s e t t i n g   member  (40)  in  said  one  sense  is  l i m i t e d   to  an  ex ten t   w h i c h  

causes   t he   c o n t a c t   member  to  move  to  said  f i r s t   c o n f i g u r a t i o n   only  i f  

the  t e m p e r a t u r e   r e s p o n s i v e   means  has  r e t u r n e d   to  a  low  t e m p e r a t u r e  

s t a t e .  
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