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©  Snap  acting  switch  and  method  for  oelfcrating  Kt 

An  electrical  snap  acting  switch  is  calibrated  by  deform- 
ing  an  unsupported  part  of  a  terminal  strip  (3)  which  carries  a  
fixed  contact  (12)  after  assembiy  of  the  switch  device,  to  pre- 
determine  the  operating  point  of  the  switch  contacts. 

Deformation  of  the  fixed  contact  support  strip  (3) is  facili- 
tated  by  apertures  (17,18)  in  the  strip  on  opposite  sides  of  the 
fixed  contact  (12).  These  apertures  also  serve  to  ventilate  the . 
make  and  break  zone  of the  cantscts  to  assist  in  ozone  disper- 
sal  from  this  zone. 



T h i s   i n v e n t i o n   c o n c e r n s   i m p r o v e m e n t s   in   or  r e l a t i n g  

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

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

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

e l e m e n t   t o   c a u s e   s n a p   m o v e m e n t   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   t o   a  f i x e d  c o n t a c t .  

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

s w i t c h   in   a  c o n t a c t - o p e n i n g   or   a  c o n t a c t - c l o s i n g   s e n s e  

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

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

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

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

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

t h e   s w i t c h   o c c u r s , w o u l d   be  c a r r i e d   out   by  a d j u s t i n g   t h e  

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

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

p r e s e n t   i n v e n t i o n   p r o v i d e s ,   in   one  a s p e c t ,   a  s i m p l e   m e t h o d  

of  c a l i b r a t i n g   s u c h   an  e l e c t r i c a l   s w i t c h   d e v i c e .   A c c o r d i n g  

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

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

a  f i x e d   c o n t a c t   and  a  m o v a b l e   c o n t a c t   c a r r i e d   by  a  s n a p  

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

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

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

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

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

c o n t a c t - o p e n i n g   d i r e c t i o n .  



By  d e f o r m i n g   t h e   s u p p o r t   m e m b e r   of   t h e   f i x e d  

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

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

a t   w h i c h   t h e   s w i t c h   c o n t a c t s   o p e n ,   c an   be  p r e d e t e r m i n e d ,  

w i t h o u t   c h a n g i n g   or   a d j u s t i n g   t h e   p o s i t i o n   of   a n y   p a r t  

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

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

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

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

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

d e f o r m a t i o n   o f   t h e   f i x e d   c o n t a c t .  

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

d e v i c e   c o m p r i s i n g   a  f i x e d   c o n t a c t   c a r r i e d   by  a  s u p p o r t  

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

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

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

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

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

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

d i r e c t i o n .  

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

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

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

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

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

of  e n g a g e m e n t ,   w i t h   t h e   s n a p   s p r i n g   e l e m e n t   of   t h e   s w i t c h  

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



s t r u c t u r e   of  the  s n a p   spring  f m e t   m i s   in  t u r n   i s   a n  

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

a r r a n g e d   to  i n i t i a t e   c p e r a t i e r   of  an  a u x i l i a r y   s w i t c h ,  

s i n c e   the   p o i n t   cf  o p e r a t i o n  e t  t h i s   s w i t e r   can  t h e n   be 

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

Thus  in  a  p r e f e r r e d   e m b o d i m e n t   of  the   i n v e n t i o n   t h e  

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

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

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

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

a  p a r t   of  t he   o p e r s t i n g   tongurre  b e i n g   e n g a g e a b l e   w i t h   a n  

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

p o i n t   i n   t he   t r a v e l   o f  t h e   o p e r a t i n g   t o n g t s .  

To  p r e d e t a r m i n e   the  o p e r a t i n g   p e i n t   of  the  a u x i l i a r y  

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

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

by  the   o p e r a t i n g   t o n g u e   of  t he   s n a p   s p r i n g   e l e m e n t .   b y  

s h a p i n g   o r   c u t t i n g   t h i s   h e e l   to  an  a p p r o p r i a t e   d e p t h   i t   i s  

p o s s i b l e   to   p r e d e t e r m i n e   the   o p e r a t i n g   p e i n t  o f   t he   a u x i l i a r y  

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

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

t h e r e w i t h .  

The  r e q u i r e d   d e f o r m a b i l i t y   of  the   f i x e d   c o n t a c t  

s u p p o r t   member   may  be  a c h i e v e d   by  p r o v i d i n g   a p e r t u r e s   i n  

the   s u p p o r t   member   c l o s e   to  and  on  o p p o s i t e   s i d e s   of  t h e  

f i x e d   c o n t a c t   c a r r i e d   These   s p e r t u r e s ,   as  w e l l   as  w e a k e n i n g  

the   s u p p o r t   member   to  g i v e   i t   t he   d e s i r e d   d e f e m a b i l i t y .  

a r e   p r e f e r a b l y   so  d i s p o s e d   t h a t   t h a t   e s s i s t   in  w i l l a t i n g  



t he   s p a c e   i n   the   i m m e d i a t e   v i c i n i t y   of  t h e   f i x e d   and  m o v a b l e  

c o n t a c t s .   Such   v e n t i l a t i o n   has   t he   e f f e c t   of  s w e e p i n g   o z o n e  

away  f r o m   t he   v i c i n i t y   of  t h e   s w i t c h   c o n t a c t s   and  t h e r e b y  

m i n i m i s i n g   the   l i k e l i h o o d   of  a r c i n g   b e t w e e n   t h e   c o n t a c t s .  

C o n t a c t   v e n t i l a t i o n   a p e r t u r e s   may  a l t e r n a t i v e l y ,   o r  

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

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

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

so  as  to  e n h a n c e   t he   t o r s i o n a l   or   f l e x u r a l   r e s i l i e n c e   o f  

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

c o n t a c t   c a r r i e d   t h e r e b y   so  as  to  g i v e   r i s e   to  a  s l i d i n g  

or   r o c k i n g   m o v e m e n t   of  t he   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  

f i x e d   c o n t a c t   p r i o r   to  s e p a r a t i o n   of  t he   c o n t a c t s ,   t h e r e b y  

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

c o n t a c t s   f o r   the   a v o i d a n c e   of  c o n t a c t   w e l d s .  

In  a n o t h e r   a s p e c t   t he   p r e s e n t   i n v e n t i o n   a c c o r d i n g l y  

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

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

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

f i x e d   c o n t a c t   c a r r i e d   by  a  s u p p o r t   m e m b e r ,   t he   s u p p o r t  

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

i n   t he   v i c i n i t y   of  t he   r e s p e c t i v e   c o n t a c t   c a r r i e d   t h e r e b y  

, f o r   t he   p u r p o s e   of  p r o m o t i n g   t he   a c c e s s   of  a i r   to  t he   c o n t a c t  

make  and  b r e a k   zone  i n   t he   i m m e d i a t e   v i c i n i t y   of  t he   c o n t a c t s .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d ,   by  way  o f  

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



d i a g r a m m a t i c   d r a w i n g s ,   i n   w h i c h :  

F i g u r e   1  i s   a  p l a n   v i e w   of  a  s w i t c h   d e v i c e  

a c c o r d i n g   t o   one  e m b o d i m e n t   of   t h e   i n v e n t i o n ,   a n d  

F i g u r e   2  i s   a  c r o s s - s e c t i o n   of  t h e   s w i t c h   d e v i c e  

t a k e n   on  t h e   l i n e   I I - I I   of   F i g u r e   1 .  

The  e l e c t r i c a l   s w i t c h   d e v i c e   i l l u s t r a t e d   in   t h e  

d r a w i n g s   h a s   a  m o u l d e d   p l a s t i c s   b a s e   1  in   w h i c h   e l e c t r i c a l l y  

c o n d u c t i v e   m e t a l   s t r i p s   2,  3,  a r e   s u p p o r t e d ,   t h e   s t r i p s  

2 , 3 ,   b e i n g   p a r a l l e l   t o   e a c h   o t h e r   and  e x t e n d i n g   a l o n g  

o p p o s i t e   s i d e s   of  t h e   b a s e   1,  e a c h   s t r i p   2,  3,  b e i n g  

a n c h o r e d   t o   t h e   b a s e   1  a t   two  p o s i t i o n s   s p a c e d   a p a r t  

a l o n g   i t s   l e n g t h   b y  u p s e t t i n g   and  s t a k i n g  p o r t i o n s   of   t h e  

r e s p e c t i v e   s t r i p   i n   a p p r o p r i a t e l y   p o s i t i o n e d   a p e r t u r e s -  

m o u l d e d   in   t h e   b a s e   1.  E a c h   s t r i p   2,  3,  h a s   an  o u t w a r d l y  

p r o j e c t i n g . t e r m i n a l   p o r t i o n   4,  5,  r e s p e c t i v e l y .  

The  s w i t c h   d e v i c e   h a s   a  s n a p   a c t i n g   s w i t c h   b l a d e  

6  c o m p r i s i n g   a  s n a p   s p r i n g   e l e m e n t   p r o j e c t i n g   c a n t i l e v e r  

f a s h i o n   f r o m   a  t a b   7  w h i c h   i s   s e c u r e d   by  r i v e t s   8  t o   t h e  

t e r m i n a l   s t r i p   2.  The  s w i t c h   b l a d e   6  h a s   two  p r o j e c t i n g  

c a n t i l e v e r   a r m s   9,  10,   w h i c h   a t   t h e i r   e n d s   r e m o t e   f r o m  

t h e   a n c h o r i n g   t a b   7  a r e   d r a w n   t o g e t h e r  a n d   i n t e r c o n n e c t e d  

by  a  r e c t a n g u l a r   c o n t a c t   e l e m e n t   11  w h i c h   c o n s t i t u t e s   a  

m o v a b l e   c o n t a c t   of   t h e   s w i t c h   d e v i c e .   The  c o n t a c t   e l e m e n t  

11  i s   l o c a t e d   b e n e a t h   t h e   t e r m i n a l   s t r i p   3  in   t h e   p l a n   v i e w  

of  F i g u r e   1  and  i s   t h e r e f o r e   shown  in   g h o s t   o u t l i n e   i n  

F i g u r e   1,  t h e   c o n t a c t   e l e m e n t   11  c o o p e r a t i n g   w i t h   a  f i x e d  

c o n t a c t   12  ( F i g u r e   2)  c a r r i e d   on  t h e   u n d e r s i d e   of   t h e  



t e r m i n a l   s t r i p   3-  

The  d r a w i n g   t o g e t h e r   of   t h e   two  c a n t i l e v e r  a r m s   9 .  

10.   of   t h e   s w i t c h   b l a d e   6  p r e s t r e s s e s  t h e   e n t i r e   b l a d e  

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

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

S u c h   s n a p   m o v e m e n t   of   t h e   b l a d e   i s   e f f e c t e d   by  m e a n s   of  a  

s w i t c h   o p e r a t i n g   e l e m e n t   13,  p a r t   of   w h i c h   i s   s h o w n  

d i a g r a m m a t i c a l l y   i n   F i g u r e   2,  w h i c h   a c t s   u p o n   a  r a i s e d  

p r o t u b e r a n c e   14  f o r m e d   on  a  c e n t r a l   t o n g u e   15  of   t h e   s w i t c h  

b l a d e ,   t h e   t o n g u e   15  b e i n g   f o r m e d   i n t e g r a l l y   w i t h   t h e   b l a d e  

and  l y i n g   s y m m e t r i c a l l y   b e t w e e n   t h e   two  c a n t i l e v e r   a r m s   9,  1 0 .  

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

a r e   n o r m a l l y   o p e n   ( F i g u r e   2)  t h e   s p a c i n g   b e t w e e n   t h e   m o v a b l e  

c o n t a c t   11  and   t h e   f i x e d   c o n t a c t   12  i n   t h e   open   c o n d i t i o n  

b e i n g   p r e d e t e r m i n e d   by  a  s e t t i n g   s c r e w   16  e n g a g e d   in   a  

t h r e a d e d   a p e r t u r e   i n   t h e   b a s e   1.  C l o s u r e   of  t h e   s w i t c h  

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

e l e m e n t   13  i n   t h e   d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w   i n   F i g u r e   2 

t o   b e n d   t h e   c e n t r a l   t o n g u e   15  t o w a r d s   t h e   b a s e   1.  At  a  

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

e l e m e n t   13  t h e   d e f o r m e d   b l a d e   6  r e a c h e s   a  p o i n t   of   i n s t a b i l i t y ,  

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

an  o p p o s i t e   d i s h e d   c o n f i g u r a t i o n ,   i n   w h i c h   t h e   two  c a n t i l e v e r  

a r m s   99  10  b e n d   i n   t h e   o p p o s i t e   d i r e c t i o n   t o   t h e   c e n t r a l  

t o n g u e   15,   away   f r o m   t h e   b a s e   1,  b r i n g i n g   t h e   m o v a b l e   c o n t a c t  

12  i n t o   e n g a g e m e n t   w i t h   t h e   f i x e d   c o n t a c t   1 1 .  

The  s w i t c h   b l a d e   6  i n   t h e   i l l u s t r a t e d   e m b o d i m e n t  



i s   m o u n t e d   in   a  m o n o s t a b l e   so  t h a t   once   o p e r a t a d  

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

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

t h e   b l a d e   t o   i t s   o r i g i n a l   c o n f i g u r e t i o n   C o n s e q u e n t l y ,  

in  t h i s   p o s i t i o n   t h e   c e r a t r a l   t o n g u e   15  e x e r t s   an  e l a s t i c  

r e t u r n   f o r c e   on  t h e   o p e r a t i n g   e l e m e n t   13,  so  t h a t   u p o n  

r e l e a s e   of   t h e   l a t t e r   t h e   o p e r a t i n g   e l e m e n t   13  i s   moved  i n  

t h e   o p p o s i t e   d i r e c t i o n   of  t h e   a r r o w   in  F i g u r e   2,  c a u s i n g  

t h e   s w i t c h   b l a d e   6  t o   r e v e r t   to   i t s   o r i g i n a l   s t a b l e  

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

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

The  p o i n t   a t   w h i c h   t h e   c o n t a c t s   open   upon   r e l e a s e  

of  t h e   s w i t c h   o p e r a t i n g   e l e m e n t   13  i s   p r e d e t e r m i n e d   b y  

t h e   p o s i t i o n   o f   t h e   f i x e d   c o n t a c t   12.  I n  e c c o r d a n c e   w i t h  

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

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

o p e r a t i n g   e l e m e n t   13  in   i t s   r e t u r n   m o v e m e n t   a t   w h i c h  

t h e   s w i t c h   c o n t a c t s   11,  12  o p e n ,   i s   e f f e c t e d   a f t e r  

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

d e f o r m a t i o n   o f   t h e   t e r m i n a l   s t r i p   3  c a r r y i n g   t h e   f i x e d  

c o n t a c t   11.  S u c h   d e f o r m a t i o n   i s   made  p o s s i b l e   by  t h e  

f a c t   t h a t   t h e   t e r m i n a l   s t r i p   3  h a s   an  u n s u p p o r t e d   p o r t i o n ,  

s p a c e d   f r o m   t h e   b a s e   1,  b e t w e e n   i t s   two  p o i n t s   of  a n c h o r a g e  

t o   t h e   b a s e   1.  F u r t h e r m o r e ,   s u c h   d e f o r m a t i o n   i s   f a c i l i t a t e d  

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

3  w i t h   a p e r t u r e s   17,  1 8 ,  p u n c h e d   o r   d r i l l e d   in   t h e   s t r i p   3 

p r i o r   t o   i t s   a s s e m b l y   w i t h  t h e   b a s e   1  on  o p p o s i t e   s i d e s   o f  



t h e   f i x e d   c o n t a c t   12,   t he   a p e r t u r e s   17 ,   18 ,   b e i n g   l o c a t e d  

on  t h e   l o n g i t u d i n a l   c e n t r e   l i n e   of  t h e   s t r i p   3 .  

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

2  w i t h   t he   s w i t c h   b l a d e   6  r i v e t e d   t h e r e t o   i s   f i r s t   p l a c e d  

i n   p o s i t i o n   on  the   b a s e   1,  and  t h e   s e c o n d   t e r m i n a l   s t r i p  

3  c a r r y i n g   t he   f i x e d   c o n t a c t   12  i s   t h e n   p l a c e d   i n   p o s i t i o n  

so   t h a t   t h e   f i x e d   c o n t a c t   12  l i e s   o v e r   t he   m o v a b l e   c o n t a c t  

11  c a r r i e d   by  t he   s w i t c h   b l a d e   6.  A f t e r   s e c u r i n g   t h e  

two  t e r m i n a l   s t r i p s   2,  3,  i n   p o s i t i o n   on  t h e   b a s e   1  t h e  

u n s u p p o r t e d   r e g i o n   of  t h e   t e r m i n a l   s t r i p   3  c a r r y i n g   t h e  

f i x e d   c o n t a c t   12  i s   d e f o r m e d   t o w a r d s   t h e   b a s e   1  by  a  s u i t a b l e  

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

i s   r e a c h e d .  

The  a p e r t u r e s  1 7 ,   18 ,   i n   t h e   t e r m i n a l   s t r i p   3 ,   a s  

w e l l   as  f a c i l i t a t i n g   t h e   d e f o r m a t i o n   of  t h e   f i x e d   c o n t a c t  

s u p p o r t   c o n s t i t u t e d   by  t he   t e r m i n a l   s t r i p   3,  a l s o   a c t  

as  v e n t i l a t i o n   h o l e s   p r o m o t i n g   t h e   f l o w   of  a i r   b e t w e e n   t h e  

c o n t a c t s   11  and  12,   and  t h e r e b y   r e m o v i n g   o z o n e   w h i c h   w o u l d  

o t h e r w i s e   a c c u m u l a t e   i n   t h e   r e g i o n   of  t h e   two  c o n t a c t s   1 1 ,  

12 ,   and  w h i c h   c o u l d   p r o m o t e   t h e   e s t a b l i s h m e n t   of  an  a r c  

b e t w e e n   t h e   c o n t a c t s   when   t h e   s w i t c h   o p e n s .   By  v e n t i l a t i n g  

t h e   s p a c e   i n   t he   i m m e d i a t e   v i c i n i t y   of  t h e   c o n t a c t s   11 ,   1 2 ,  

t h e   a p e r t u r e s   17,   18,   i n   e f f e c t   a l l o w   t h e   a i r   a r o u n d   t h e  

c o n t a c t s   to  be  c h a n g e d   a f t e r   e a c h   make  and  b r e a k   of   t h e  

c o n t a c t s .   The  a p e r t u r e s   17 ,   18 ,   d u r i n g .   t h e   m o v e m e n t   of  t h e  

c o n t a c t   11  away  f r o m   t he   f i x e d   c o n t a c t   12 ,   c r e a t e   a  b l o w i n g  

e f f e c t   w h i c h   p r o m o t e s   a  f l o w   of  f r e s h   a i r   and  h e l p s   to  e x t i n g u i s h  

t h e   a r c   w h i c h   may  f o r m   b e t w e e n   t h e   c o n t a c t s   when   o p e n i n g  

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



S i n c e   t h e   c a n t i l e v e r - m o u n t e d   s w i t c h   b l a d e   6  i s  

s u p p o r t e d   i n   a  f i x e d   p o s i t i o n   r e l a t i v e   t o   t h e   b a s e   1 

t h e   r e s t   p o s i t i o n   of   t h e   c e n t r a l   o p e r a t i n g   t o n g u e   1 5  

i s   a l s o   p r e d e t e r m i n e d   r e l a t i v e   t o   t h e   b a s e   1.  T h i s   i s   a n  

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

a u x i l i a r y   s w i t c h ,   one  f o r m   of   w h i c h   i s   i l l u s t r a t e d   i n  

F i g u r e s   1  and   2.  The  a u x i l i a r y   s w i t c h   i n  t h e  

i l l u s t r a t e d   e m b o d i m e n t   h a s   a  f i x e d   c o n t a c t   19  c a r r i e d   b y  

a  s u p p o r t   m e m b e r   20  f i x e d   t o   t h e   b a s e   1  and   f o r m e d   w i t h  a n  

o u t w a r d l y   p r o j e c t i n g   t e r m i n a l   p o r t i o n   21 .   The  c o n t a c t   19  

c o o p e r a t e s   w i t h   a  m o v a b l e   c o n t a c t   22  c a r r i e d   a t   o n e  e n d   o f  

a  t r a n s v e r s e   arm  of   a  T - s h a p e d   s w i t c h   b l a d e  2 3   w h i c h   i s  

s u p p o r t e d   c a n t i l e v e r   f a s h i o n   f r o m   t h e   b a s e   1  b y  a   f l e x i b l e  

s u p p o r t   a rm  2 4   c o n s t i t u t i n g   t h e   s t e m   or   t r u n k   of   t h e   T - s h a p e d  

b l a d e   23 .   The  o t h e r   end  of   t h e   l a t e r a l   a rm  o r - c r o s s   p i e c e  

of  t h e   T - s h a p e d   b l a d e   23  i s   b e n t   a t   r i g h t   a n g l e s   to  the   s a i d  

arm  to  f o r m   an  u p s t a n d i n g   h e e l   25  w h i c h   c o o p e r a t e s   w i t h   a  f l a z   e n d  

p o r t i o n   26  o f   t h e   c e n t r a l   o p e r a t i n g   t o n g u e   15  of   t h e   m a i n  

s w i t c h   b l a d e   6 .  

A n  a u x i l i a r y   s w i t c h   s e t t i n g   s c r e w   27  s c r e w e d   i n t o  

t h e   b a s e   1  e n g a g e s   t h e   c r o s s   arm  of   t h e   T - s h a p e d   a u x i l i a r y  

s w i t c h   b l a d e   23  b e t w e e n   t h e   o p e r a t i n g   h e e l   25  and  t h e ,  

c o n t a c t   22 ,   p r o v i d i n g   a  f u l c r u m   f o r   t h e   a u x i l i a r y   s w i t c h  

b l a d e .  

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

m o v a b l e   c o n t a c t   22  of   t h e   a u x i l i a r y   s w i t c h   b l a d e   i s   a r m a e d  



b e n e a t h   t h e   f i w e d   c o  t h e  1 9   in  t he   p l a n   v i e w   of   F i g u r e   1 .  

W i t h   t h i s   a r r a n g e m e n t   the  a u x i l i a r y   s w i t c h   c o n t a c t s   1 9 ,  

22  a r e   n o r m a l l y   open   and  a r e   c l o s e d  u p o n   p i v o t a l   m o v e m e n t  

of  t h e   a u x i l i a r y   s w i s c k   b l a d s   a b o a t   t h e   f u l c r u m   s c r e w   2 7 ,  

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

f l a t   eud  p o r t i c o   26  of   t h e   e e m r a l   t o n g u e   25  of   t h e   m a i n  

s w i t c h   b l a d e  9   w i t h   t h e   u p s t a n d i n g   h e e l   25  of   t h e   a u x i l i a r y  

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

o p e r a t i n g   e l e m e n t   13  in   t h e   d i r e c t i o n   i n d i c a t e d   by  t h e  

a r r o w   i n   F i g u r e  2   b e y o n d  t h e   n o r m a l   e x c u r s i o n   w h i c h   c l o s e s  

t h e   m a i n   s m i t c h   c o n t a c t s   11,  12.  In  a  t e m p e r a t u r e   s e n s i n g  

or  t h e r m c s t a t i c   s w i t c h   u n i r   s r n h   an  e x c u r s i o n   of  t h e   s w i t c h  

o p e r a t i n g   e l e m e n t   13  w o u l d   r e s u l t   f r o m   t h e   s e n s i n g   of   a n  

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

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

m o t o r   f a i l u r e .   P o r   s u c h   an  a p p l i c a t i o n   t h e   c l o s u r e   o f  

t h e   a u r i l i a r y   s w i t c h   c o n t a e t s   19,   22  c o u l d   be  u t i l i s e d   t o  

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

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

t h a t   i s ,   t h e   p e i n t   in  t h e   e x e m r s i o n   o f   t h e   s w i t c h   o p e r a t i n g  

e l a m e y c   13  a t   w h i c h   t h e   a u x i l i a r y   s w i t c h   c o n t a c t s   19,  22 ,   a r e  

c l o s e t ,   c a n   be  p r e d e t e r m i n e d   by  c u t t i n g   or   s h a p i n g   t h e  

c p e r a r i n g   h e e l   25  of   t h e   a u x i l i a r y   s w i t c h   b l a d e   t o   a n  

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

a f f o r d e d  b y   t h e   s e r s w   27  to  b e   r e p l a c e d   by  a  f i x e d   f u l c r u m   i f  

d e s i r e d .  

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

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



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

c l o s e d ,   b y   s i m p l y   i n s e r t i n g   an  a l t e r n a t i v e   f i x e d   c o n t a c t  

s u p p o r t   2 0  i n   w h i c h   t h e   f i x e d   c o n t a c t   19  i s   n o r m a l l y  

p o s i t i o n e d   b e l o w   t h e   m o v a b l e   c o n t a c t   22  o f   t h e   a u x i l i a r y  

s w i t c h   b l a d e ,   r a t h e r   t h a n   a b o v e   t he   c o n t a c t   22  a s   in   t h e  

e m b o d i m e n t   of  F i g u r e   1.  A l t e r n a t i v e l y ,   two  d i f f e r e n t  

t y p e s   of   a u x i l i a r y   s w i t c h   b l a d e   23  may  be  e m p l o y e d   i n  

c o n j u n c t i o n   w i t h   a  s i n g l e   f i x e d   c o n t a c t   19  a c c o r d i n g   t o  

w h e t h e r   t h e   a u x i l i a r y   s w i t c h   c o n t a c t s   a r e   to   be  n o r m a l l y  

o p e n   o r   n o r m a l l y   c l o s e d :   i n   t h i s   c a s e ,  t h e   a u x i l i a r y  

s w i t c h   b l a d e   23  w o u l d   h a v e   a  c r a n k e d   end   c a r r y i n g   t h e  

m o v a b l e   c o n t a c t   22 ,   t h i s   c r a n k e d   end   l y i n g   b e n e a t h   t h e  

f i x e d   c o n t a c t   19 ,   as   i n   t h e   e m b o d i m e n t   i l l u s t r a t e d   i n   F i g u r e  

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

c o n t a c t   19  f o r   n o r m a l l y   c l o s e d   a u x i l i a r y   c o n t a c t s .  

The  r e s i l i e n t   s t e m   p o r t i o n   24  of  t h e   T - s h a p e d   a u x i l i a r y  

s w i t c h   b l a d e   23  s e r v e s   t h e   f o l l o w i n g   p u r p o s e s :   ( a )   i t   a c t s   as  a  

r e t u r n   s p r i n g   m a i n t a i n i n g   t h e   a u x i l i a r y   s w i t c h   c o n t a c t s   19 ,   2 2  

n o r m a l l y   o p e n   or   c l o s e d ,   a c c o r d i n g   to  r e q u i r e m e n t s ;   ( b )   i t   e c t s  

as   a  t o r s i o n   s p r i n g   b i a s s i n g   t h e   m o v i n g   c o n t a c t   22 .   I n   a d d i t i o n ,   t h e  

r e s i l i e n t   c r o s s - p i e c e   o f   t h e   T - s h a p e d   b l a d e   23  p e r m i t s ,   by  v i r t u e   o f  

i t s   f l e x i b i l i t y   and   t h e   l o c a t i o n   of   t h e   f u l c r u m   2 7 ,   o v e r t r e v e l   of   t h e  

t o n g u e   15  o n c e   t h e   a u x i l i a r y   c o n t a c t s   19 ,   22  a r e   c l o s e d .   C u r r e n t   i s  

s u p p l i e d .  t o   t h e   m o v a b l e   c o n t a c t   22  of   t h e   a u x i l i a r y   s w i t c h   b l a d e  

t h r o u g h   t h e   s t e m   p o r t i o n   24  w h i c h   i s   i n   e l e c t r i c a l   c o n t a c t   w i t h   t h e  

t e r m i n a l   s t r i p   2  t h r o u g h   a  m e t a l   s p a c e r   e l e m e n t   28  ( F i g u r e   2 ) .  



1.  A  m e t h o d   of  c a l i b r a t i n g   an  e l e c t r i c a l   s w i t c h   d e v i c e  

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

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

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

t he   s u p p o r t   m e m b e r   (3 )   of   t h e   f i x e d  c o n t a c t   ( 1 2 )   i s   d e f o r m e d  

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

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

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

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

2.  A  s n a p   a c t i n g   s w i t c h   d e v i c e   c o m p r i s i n g   a  f i x e d   c o n t a c t  

( 1 2 )   c a r r i e d   by  a  s u p p o r t   m e m b e r   ( 3 ) ,   a  m o v a b l e   c o n t a c t   ( 1 1 )  

c a r r i e d   by  a  s n a p   s p r i n g   e l e m e n t   ( 6 ) .   and  an  o p e r a t i n g  

e l e m e n t   ( 1 3 )   a c t i n g   u p o n   t he   s p r i n g   e l e m e n t ,   c h a r a c t e r i s e d  

i n   t h a t   t h e   s u p p o r t   m e m b e r   ( 3 )   of  t h e   f i x e d   c o n t a c t   ( 1 2 )  

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

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

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

o p e n i n g   d i r e c t i o n .  

3.  A  s w i t c h   d e v i c e   as  c l a i m e d   i n  C l a i m   2,  i n   w h i c h  t h e  

s u p p o r t   m e m b e r   of  t h e   f i x e d   c o n t a c t   ( 1 2 )   c o m p r i s e s   a  

. t e r m i n a l , s t r i p   (3 )   m o u n t e d   u p o n   a  b a s e   ( 1 ) ,   t he   t e r m i n a l   ; 

s t r i p   ( 3 )   b e i n g   a n c h o r e d   to   t h e   b a s e  a t   two  s p a c e d   a p a r t  

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

s a i d   f i x e d   c o n t a c t   ( 1 2 )   b e i n g   c a r r i e d   by  t he   s a i d   u n s u p p o r t e d  

p a r t   of   t h e   t e r m i n a l   s t r i p .  



4.  A  s w i t c h   d e v i c e   as  c l a i m e d   in   C l a i m   2  or   C l a i m   3,  i n  

w h i c h   the   s n a p   s p r i n g   e l e m e n t   has   an  o p e r a t i n g   t o n g u e   ( 1 5 )  

w h i c h   i s   e n g a g e a b l e   by  the  o p e r a t i n g   e l e m e n t   ( 1 3 )   and  w h i c h  

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

s t a b l e   p o s i t i o n   r e l a t i v e   to  the   m o v a b l e   c o n t a c t   ( 1 1 ) ,   a  

p a r t   ( 2 6 )   of  the   o p e r a t i n g   t o n g u e   b e i n g   e n g a g e a b l e   w i t h   a n  

o p e r a t i n g   l e v e r   arm  ( 2 3 )   of  an  a u x i l i a r y   s w i t c h   (19 ,   2 0 )  

a t   a  p r e d e t e r m i n e d   p o i n t   i n   the   t r a v e l   of  the   o p e r a t i n g   t o n g e m  

5.  A  s w i t c h   d e v i c e   as  c l a i m e d   in   C l a i m   4,  in   w h i c h   t h e  

p a r t   ( 2 6 )   of  the   o p e r a t i n g   t o n g u e   w h i c h   i s   e n g a g e a b l e   w i t h  

the   a u x i l i a r y   s w i t c h   o p e r a t i n g   arm  ( 2 3 )   i s   l o c a t e d  a t   t h e  

f r e e   end  of  s a i d  t o n g u e .  

6 . .   A  s w i t c h   d e v i c e   as  c l a i m e d   i n   C l a i m   3,  C l a i m   4 . o r   C l a i m  

5,  i n   w h i c h   the   o p e r a t i n g   l e v e r   arm  ( 2 3 )   of  the   a u x i l i a r y  

s w i t c h   has   a  h e e l   ( 2 5 )   of  p r e d e t e r m i n e d   d i m e n s i o n s   w h i c h  

i s   e n g a g e a b l e   by  the   o p e r a t i n g   t o n g u e   of  t he   s n a p   s p r i n g  

e l e m e n t .  

7.  A  s w i t c h   d e v i c e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   2  to  6 t  

i n   w h i c h   the   s u p p o r t   member   (3 )   of  t he   f i x e d   c o n t a c t   ( 1 2 )  

i s   p r o v i d e d   w i t h   a p e r t u r e s   ( 17 ,   18)   c l o s e   to  and  o n  

o p p o s i t e   s i d e s   of  t he   f i x e d   c o n t a c t   ( 1 2 )   s a i d   a p e r t u r e s   b e i n g  

so  d i s p o s e d   t h a t   t h e y   a s s i s t   i n   v e n t i l a t i n g   the   s p a c e   in   t h e  

i m m e d i a t e   v i c i n i t y   of  t he   f i x e d   and  m o v a b l e   c o n t a c t s   (11 ,   1 2 ) ,  



8 .  A   s w i t c h   d e v i c e   as  c l a i m e d   i n   a n y ' o n e   of  C l a i m s  2   to  7,  i n  

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

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

c a r r i e d   t h e r e b y .  

9.  A  s w i t c h   d e v i c e  a s   c l a i m e d   i n   C l a i m   8,  in   w h i c h   t h e  

v e n t i l a t i o n   a p e r t u r e s   a r e   p o s i t i o n e d   so  as  to  e n h a n c e   t h e  

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

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

as  to  g i v e   r i s e   to  a  s l i d i n g   or   r o c k i n g   m o v e m e n t   of  t he   m o v a b l e  

c o n t a c t   r e l a t i v e   to  t he   f i x e d   c o n t a c t   p r i o r   to  s e p a r a t i o n  

of  t he   c o n t a c t s .  

1 0 .  A   s n a p   a c t i n g   s w i t c h   d e v i c e   c o m p r i s i n g   a  s n a p   s p r i n g  

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

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

c a r r i e d   by  a  s u p p o r t   m e m b e r ,   t h e   s u p p o r t   a n d / o r   t he   s n a p  

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

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

of   p r o m o t i n g   t he   a c c e s s   of  a i r   to  t he   c o n t a c t   make  and  b r e a k  

zone  in   t he   i m m e d i a t e   v i c i n i t y   of  t he   c o n t a c t s .  
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