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@  Switch. 

(57)  A  push  button  switch  comprises  a  pair  of  fixed  contact 
members  (2,3;  21,  22)  which  are  bridged  in  the  closed  condi- 
tion  of  the  switch  by  a  movable  contact  member  (4;  23)  that  is 
biased  towards  engagement  with  the  fixed  contact  members 
(2,3;  21  ,  22)  by  means  of  a  spring  or  the  like  (5;  24).  Breaking  of 
the  electrical  pathway  through  the  switch  is  achieved  by  actu- 
ation  of  a  plunger  (9;  26)  which  is  arranged  to  bear  on  the 
movable  contact  members  (4;  23)  so  as  to  pivot  it  relative  to  a 
predetermined  one  (3;  21)  of  the  fixed  contact  members  at 
least  during  the  initial  travel  of  the  plunger  during  actuation 
thereof  and  so  that  making  and  breaking  of  the  electrical 

***  pathway  through  the  switch  occurs  between  the  other  fixed 
^   contact  member  (2;  22)  and  the  movable  contact  member  (4; 

23).  Only  one  pair  of  contacts  (6,8;  29,30)  need  be  made  from 
P)  fine  silver.  Forms  of  switch  are  illustrated  with  an  essentially 
*™  planar  movable  contact  member  (4)  and  an  asymmetric 

plunger  (9)  formed  with  a  nib  (13),  as  well  as  forms  of  switch 
with  an  L-  or  7-shaped  movable  contact  member  (23).  One  of 

*""  the  fixed  contact  members  (21)  can  have  a  lip  (35). 

Fig.  3. 
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T h i s   i n v e n t i o n   r e l a t e s   to   a  s w i t c h ,   m o r e  

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

I t   i s   known  to   c o n s t r u c t   a  p u s h   b u t t o n   s w i t c h  

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

member   b i a s e d   t o w a r d s   t h e   f i x e d   c o n t a c t s  b y   means   of  a  

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

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

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

t a k e s   t h e   fo rm  of  a  g e n e r a l l y   p l a n a r   c o n d u c t i v e   b r i d g e  

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

f i x e d   c o n t a c t s   in   t h e   c l o s e d   c o n d i t i o n   of   t h e   s w i t c h .  

To  b r e a k   t h i s   e l e c t r i c a l   p a t h w a y   t h e   p l u n g e r   of   t h e  

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

f i x e d   c o n t a c t   m e m b e r s   so  as  to   be  m o v a b l e   i n   a  

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

t h e   f i x e d   c o n t a c t s ,   i s   d e p r e s s e d   so  as  t o  b e a r   a g a i n s t  

t h e   m o v a b l e   c o n t a c t   member   and  move  i t   b o d i l y   away  f r o m  

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

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

t o l e r a n c e s ,   s w i t c h e s   of  t h i s   t y p e   make  and  b r e a k   a t   o n l y  

one  of   t h e   f i x e d   c o n t a c t s .   H o w e v e r ,   i t   i s   n o t   p o s s i b l e  

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

of   t h e   two  f i x e d   c o n t a c t s   m a k i n g   and  b r e a k i n g   of  t h e  

e l e c t r i c a l   p a t h w a y   t h r o u g h   t h e   s w i t c h   w i l l   o c c u r .   F o r  

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

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

f o r   a  v e h i c l e ,   i t   i s   n e c e s s a r y   t h a t   t h e   f i x e d   c o n t a c t s  



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

c o n t a c t   member   m u s t   be  made  of   f i n e   s i l v e r   t h e   l i k e  

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

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

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

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

The  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   s e e k s   t o  

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

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

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

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

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

more   c h e a p l y   t h a n   t h e   known  d e s i g n   by  r e q u i r i n g   t h e   u s e  

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

l i k e   i n   p l a c e   of   t h e   two  s e t s   of   t h e   known  d e s i g n .  

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

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

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

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

t w e e n   i n   t h e   c l o s e d   c o n d i t i o n   of   t h e   s w i t c h ,   b i a s i n g  

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

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   m e m b e r s ,   a n i   a  

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

so  as  to   p i v o t   i t   r e l a t i v e   to   a  p r e d e t e r m i n e d   one  o f  

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

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

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



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

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

S i n c e   i t   can   be  p r e d e t e r m i n e d   r e l i a b l y   a t   w h i c h  

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

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

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

a  s i n g l e   s e t   o n l y   of  f i n e   s i l v e r   c o n t a c t s   or  t h e   l i k e  

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

of   s w i t c h .   T h i s   s e t   o f  f i n e   s i l v e r   c o n t a c t s   or   t h e   l i k e  

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

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

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

m e m b e r .   I t   i s   n o t   n e c e s s a r y   to   p r o v i d e   a  s e t   of   f i n e  

s i l v e r   c o n t a c t s   or  t h e   l i k e   a t   t h e   p i v o t   p o i n t   b e t w e e n  

t h e   m o v a b l e   c o n t a c t   member   and  t h e   s a i d   one  f i x e d  

c o n t a c t .  

I n   one  e m b o d i m e n t   of   t h i s   i n v e n t i o n   t h e   p l u n g e r  

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

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

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

r e s p e c t   to   t h e   f i x e d   c o n t a c t s .   Thus   as  t h e   p l u n g e r   i s  

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

a b o u t   t h e   p i v o t   p o i n t   b e t w e e n   i t   and  t h e   f i x e d   c o n t a c t  

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

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

b e t w e e n   i t   ( t h e   m o v a b l e   c o n t a c t   member )   and  t h e   o t h e r  

f i x e d   c o n t a c t .   T h e  n i b   may  be  f o r m e d   in   any  c o n v e n i e n t  

m a n n e r ;   f o r   e x a m p l e ,   t h e   p l u n g e r   may  be  f o r m e d   w i t h   a n  



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

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

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

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

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

i n   t h e   c l o s e d   c o n d i t i o n   o f   t h e   s w i t c h   l i e s   o b l i q u e   t o  

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

t h e   p l u n g e r   p r e f e r a b l y   h a s   an  a b u t m e n t   s u r f a c e  

s u b s t a n t i a l l y   p e r p e n d i c u l a r   t o   t h e   p l u n g e r   a x i s .   A s  

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

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

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

r e s p e c t   t o   t h e   f i x e d   c o n t a c t s .   Hence   t h e   i n i t i a l  

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   member   i s   a  p i v o t i n g  

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

t h e   p o i n t   o f   a b u t m e n t ,   and   m a k i n g   and  b r e a k i n g   of   t h e  

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

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

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

c o m p r e s s i o n   s p r i n g .   , 

I n   o r d e r   t h a t   t h e   i n v e n t i o n   may  b e  c l e a r l y  

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

p r e f e r r e d   e m b o d i m e n t s   t h e r e o f   w i l l   now  be  d e s c r i b e d ,   b y  

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

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

F i g u r e   1  i s   a  s e c t i o n   t h r o u g h   a  p u s h   b u t t o n  

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



F i g u r e s   2,  3  and  4  a r e   e n l a r g e d   s i d e   v i e w s   o f  

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

of   F i g u r e   1  and  show  t h e   p l u n g e r   of   t h e   s w i t c h   i n  

t h r e e   d i f f e r e n t   p o s i t i o n s ;  

F i g u r e   5  i s   a  d e t a i l   v i e w   of  p a r t   of  a  s t o p   l a m p  

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

i n v e n t i o n ;  

F i g u r e   6  i s   a  s e c t i o n   on  t h e   l i n e   V I - V I   o f  

F i g u r e   5 ;  

F i g u r e   7  i s   a  d e t a i l   v i e w   of   a n o t h e r   s t o p   l a m p  

s w i t c h   c o n s t r u c t e d   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   8  i s   a  s e c t i o n   on  a  r e d u c e d   s c a l e   on  t h e  

l i n e   V I I I - V I I I   of   F i g u r e   7 ;  

F i g u r e   9  i s   a  s i d e   v i e w   of  t h e   f i x e d   and  m o v a b l e  

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

b u t t o n   s w i t c h ;   a n d  

F i g u r e s   10  and  11  a r e   d e t a i l   s e c t i o n a l   v i e w s   o f  

a  m o d i f i c a t i o n   of   t h e   s w i t c h   of  F i g u r e   9  s h o w i n g   t h e  

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

R e f e r r i n g   t o   F i g u r e s   1  to   4  of  t h e   d r a w i n g s ,   a  

p u s h   b u t t o n   s w i t c h   c o m p r i s e s   a  h o u s i n g   1  h a v i n g   a  f i r s t  

f i x e d   c o n t a c t   member   2  and  a  s e c o n d   f i x e d   c o n t a c t   m e m b e r  

3  m o u n t e d   t h e r e i n .  

A  m o v a b l e   c o n t a c t   member   4  i s   b i a s e d   t o w a r d s   t h e  

f i x e d   c o n t a c t   m e m b e r s   2  and  3  by  means   of  a  s p r i n g   5.  As  

can   be  s e e n   p e r h a p s   more  c l e a r l y   f rom  F i g u r e s   2  to   4  

m o v a b l e   c o n t a c t   member   4  i s   p r o v i d e d   w i t h   a  p a i r   o f  



c o n t a c t s   6,  7,  w h i l s t   f i x e d   c o n t a c t   member   2  h a s   a  

c o n t a c t   8  f o r m e d   t h e r e o n .   A  p l u n g e r   9  i s   f o r m e d   a t   o n e  

end   w i t h   a  p r o j e c t i n g   p i n   10  w h i c h   p a s s e s   t h r o u g h   a  

c u t  o u t   i n   m o v a b l e   c o n t a c t   member   4  and   s e r v e s   to   l o c a t e  

i t   i n   t h e   h o u s i n g   1.  P l u n g e r   9  i s   n o n - c i r c u l a r   i n  

s e c t i o n ,   e . g .   i t   i s   of   D - s e c t i o n   or   of   s q u a r e   s e c t i o n ,  

and   s l i d e s   in   an  a p e r t u r e   i n   h o u s i n g   1  of   a p p r o p r i a t e  

c r o s s - s e c t i o n ;   i n   t h i s   way  p l u n g e r   9  c a n n o t   r o t a t e   a b o u t  

i t s   a x i s .   Where   t h e   p i n   10  m e e t s   t h e   b o d y   o f   t h e   p l i m g e r  

9,  t h e   p l u n g e r   9  h a s   an  a n g l e d   f a c e   12  f o r m i n g   a t   o n e  

s i d e   o f   t h e   p l u n g e r   9  a  n i b   1 3 .  

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

F i g u r e s   2  to   4.  F i g u r e   2  shows   t h e   c l o s e d   c o n d i t i o n   o f  

t h e   s w i t c h   w i t h   t h e   m o v a b l e   c o n t a c t   member   4  b r i d g i n g  

t h e   f i x e d   c o n t a c t   member   2  and   3  and  c o m p l e t i n g   a n  

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

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

t h e   n i b   13  a b u t s   a g a i n s t   m o v a b l e   c o n t a c t   member   4  a s  

shown  i n   F i g u r e   3.  S i n c e   n i b   13  i s   p o s i t i o n e d  

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

2  and   3  and   l i e s   c l o s e r   t o   c o n t a c t   6  t h a n   c o n t a c t   7,  t h e  

m o v a b l e   c o n t a c t   member   4  p i v o t s   a b o u t   c o n t a c t   7  and   t h e  

e l e c t r i c a l   p a t h w a y   i s   b r o k e n   b e t w e e n   c o n t a c t s   6  and  8 .  

P i v o t i n g   of   t h e   m o v a b l e   c o n t a c t   member   4  a b o u t   c o n t a c t  

7  c o n t i n u e s   u n t i l   i t   a b u t s   a n g l e d   f a c e   12,   w h e r e a f t e r  

f u r t h e r   m o v e m e n t   of   p l u n g e r   9  l i f t s   t h e   m o v a b l e   c o n t a c t  

member   4  b o d i l y   away  f r o m   t h e   f i x e d   c o n t a c t s   7  and   8 ,  



as  shown   i n   F i g u r e   4.  Upon  r e l e a s i n g   p l u n g e r   9  s p r i n g  

5  r e t u r n s   member   4  to   t h e   p o s i t i o n   of  F i g u r e   2,  v i a   t h e  

p o s i t i o n   of   F i g u r e   3.  Hence   t h e   d e s i g n   of  t h e   s w i t c h  

of   F i g u r e s   1  t o  4   e n s u r e s   t h a t   m a k i n g   and  b r e a k i n g   o f  

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

b e t w e e n   c o n t a c t s   6  and  8.  T h i s   means   t h a t ,   i n   a  p u s h  

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

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

i t   i s   n e c e s s a r y   to   fo rm  o n l y   t h e   c o n t a c t s   6,  8  f r o m  

f i n e   s i l v e r ,   b u t   n o t   t h e   c o n t a c t   7  or  any  p a r t   of  f i x e d  

c o n t a c t   member   3.  T h i s   r e p r e s e n t s   a  s u b s t a n t i a l   s a v i n g  

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

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

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

F i g u r e   5  i s  a   d e t a i l   s i d e   v i e w   of  p a r t   of  a  

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

t h e   s w i t c h   b o d y   ( i n d i c a t e d   a t   14)  h a s   an  e x t e r n a l l y  

t h r e a d e d   p r o j e c t i o n   15  w h i c h   can   be  p a s s e d   t h r o u g h   a  

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

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

As  can   be  s e e n   f rom  F i g u r e   6,  p l u n g e r   9  i s   of   D -  

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

p r o j e c t i o n   15.   The  i n t e r i o r   c o n s t r u c t i o n   of  t h e   s w i t c h  

of   F i g u r e s   5  and  6  i s   i d e n t i c a l   to   t h a t   of  F i g u r e s   1  

to   4 .  

The  s w i t c h   of  F i g u r e s   7  and  8  h a s   an  i n t e r i o r  

c o n s t r u c t i o n   t h a t   i s   i d e n t i c a l   to   t h a t   of   F i g u r e s   1  t o  4  



The  b o d y   16  o f   t h e   s w i t c h   of   F i g u r e s   7  and  8  h a s   a  f a c e  

p l a t e   17  and   i s   f o r m e d   w i t h   a  p a i r   of   e x t e r n a l   p r o j e c t i o n s  

or   " p i p s "   18 .   T h i s   c o n s t r u c t i o n   e n a b l e s   t h e   s w i t c h   b o d y  

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

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

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

a p e r t u r e   by  p r o j e c t i o n s   18.   As  can   be  s e e n   f r o m   F i g u r e  

8,  t h e   p l u n g e r   9  i s   of   s q u a r e   s e c t i o n   to   p r e v e n t   r o t a t i o n  

a b o u t   i t s   a x i s .  

F i g u r e   9  shows   an  a l t e r n a t i v e   c o n s t r u c t i o n .   I n  

t h i s   f o r m   of   s w i t c h   t h e   f i x e d   c o n t a c t s   21,  22  a r e   b r i d g e d  

by  g e n e r a l l y   L - s h a p e d   m o v a b l e   c o n t a c t   member   23  w h i c h   i s  

b i a s e d   t o w a r d s   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   m e m b e r s  

21,  22  by  m e a n s   o f   a  c o m p r e s s i o n   s p r i n g   24  and   i s  

r e t a i n e d   by  m e a n s   of   a  r e t a i n e r   l u g   25  on  p l u n g e r   2 6 .  

P l u n g e r   26  h a s   a  p r o j e c t i o n   27,   w h i c h   p a s s e s   t h r o u g h   a  

c u t - o u t   i n   m o v a b l e   c o n t a c t   member   23,  and  a  t r a n s v e r s e  

f a c e   28  w h i c h   i s   s u b s t a n t i a l l y   p e r p e n d i c u l a r   t o   t h e  

p l u n g e r   a x i s .   M o v a b l e   c o n t a c t   29  and  f i x e d   c o n t a c t   3 0  

a r e   made  of   f i n e   s i l v e r   or   t h e   l i k e .   Leg  31  of   member   2 3  

b e a r s   a g a i n s t   f i x e d   c o n t a c t   member   21  w h i l s t   t h e   u p r i g h t  

of  t h e   L  p r e s e n t s   a  f a c e   32  t o w a r d s   f a c e   28  of   p l u n g e r  

2 6 .  

In   o p e r a t i o n   of  t h e   s w i t c h ,   p l u n g e r   26  i s   m o v e d  

( l e f t w a r d s   as  i l l u s t r a t e d )   u n t i l   c o n t a c t   o c c u r s   b e t w e e n  

i t   and  f a c e   32  of   member   23  as  i n d i c a t e d   a t   33.  S i n c e  

p o i n t   33  l i e s   f u r t h e r   f rom  l e g   31  t h a n   f r o m   m o v a b l e  



c o n t a c t   29 ,   f u r t h e r   m o v e m e n t   l e f t w a r d s   o f   p l u n g e r   2 6  

c a u s e s   m e m b e r   23  t o   p i v o t   a b o u t   t h e   p i v o t   p o i n t   3 4  

b e t w e e n   i t s   l e g   31  and   f i x e d   c o n t a c t   21  and  c o n t a c t s  

29  and  30  t o   b r e a k   c o n t a c t .  

P i v o t i n g   c o n t i n u e s   as   t h e   p l u n g e r   m o v e s   f u r t h e r  

l e f t w a r d s   u n t i l   f a c e s   28  and   32  a b u t ,   w h e r e a f t e r   m e m b e r  

23  i s   l i f t e d   b o d i l y   away  f r o m   f i x e d   c o n t a c t   m e m b e r s   2 1 ,  

22 .   I t   w i l l   t h u s   be  s e e n   t h a t   m a k i n g   and   b r e a k i n g   o f  

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

c o n t a c t s   29  and   30  and   h e n c e   i t   i s   n o t   n e c e s s a r y   t h a t  

s i l v e r   c o n t a c t s   be  p r o v i d e d   a t   t h e   " l e g "   end  31  o f  

m o v a b l e   c o n t a c t   member   23 .   P l u n g e r   26  can   be  of   c i r c u l a r  

s e c t i o n   i n   t h i s   e m b o d i m e n t .  

The  s w i t c h   of   F i g u r e s   10  and   11  i s   g e n e r a l l y  

s i m i l a r   t o   t h a t   of   F i g u r e   9  and   s i m i l a r   p a r t s   h a v e  

s i m i l a r   r e f e r e n c e   n u m e r a l s   i n   F i g u r e s   10  and   11  t o   t h o s e  

of   F i g u r e   9.  H o w e v e r ,   t h e   m o v a b l e   c o n t a c t   m e m b e r   23  i s  

b e n t   s o m e w h a t   more   i n   t h e   e m b o d i m e n t   of   F i g u r e   10  t h a n  

t h a t   o f   F i g u r e   9;  t h u s   i t   i s   b e n t   t o   t h e   s h a p e   of   a  

n u m e r a l   7  r a t h e r   t h a n   b e i n g   L - s h a p e d .   In   a d d i t i o n  

f i x e d   c o n t a c t   21  i s   f o r m e d   w i t h   a  l i p   35.   In   t h i s  

m o d i f i e d   f o r m   of   s w i t c h   p i v o t   p o i n t   34  can   move  s o m e w h a t  

a l o n g   l i p   35,  e . g .   to   t h e   p o s i t i o n   34'   shown  i n   F i g u r e  

11,   as  p l u n g e r   26  i s   a c t u a t e d ,   due  to   t h e   i n t e r f e r e n c e  

b e t w e e n   l e g   31  of   m o v a b l e   c o n t a c t   member   23  and   l i p   3 5 .  

In   t h i s   way  any   t e n d e n c y   f o r   b r e a k i n g   of   t h e   e l e c t r i c a l  

p a t h w a y   t h r o u g h   t h e   s w i t c h   t o   o c c u r   a t   c o n t a c t   2 1  



r a t h e r   t h a n   a t   c o n t a c t   22  i s   o b v i a t e d .   In   p a r t i c u l a r ,  

any   t e n d e n c y   of   l e g   31  to   b o u n c e   d u r i n g   a c t u a t i o n   i s  

o v e r c o m e .   M o r e o v e r   m o v e m e n t   of   p i v o t   p o i n t   34  a l o n g  

l i p   35  h a s   a  w i p i n g   a c t i o n   t h a t   h e l p s   to   k e e p   c l e a n  

t h e  c o n t a c t   a r e a s   b e t w e e n   l e g   31  and   f i x e d   c o n t a c t  

m e m b e r   21.   The  l i p   35  i s   so  f o r m e d   t h a t   i n   t h e   c l o s e d  

c o n d i t i o n   of  t h e   s w i t c h   as  i l l u s t r a t e d   i n   F i g u r e   10  t h e  

l e g   31  and   l i p   35  a r e   t i g h t l y   p u l l e d   t o g e t h e r .  

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

p o l e   s w i t c h e s   i t   w i l l   be  a p p r e c i a t e d   by  t h o s e   s k i l l e d  

i n   t h e   a r t   t h a t   t h e   i n v e n t i o n   c a n   r e a d i l y   be  a d a p t e d  

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



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

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

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

t h e r e b e t w e e n   i n   t h e   c l o s e d   c o n d i t i o n   of   t h e   s w i t c h ,  

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

t o w a r d s   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   m e m b e r s ,   a n d  

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

so  as  t o   p i v o t   i t   r e l a t i v e   to   a  p r e d e t e r m i n e d   one  o f  

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

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

t h a t   m a k i n g   and  b r e a k i n g   of   t h e   e l e c t r i c a l   p a t h w a y  

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

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

2.  A  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   f i x e d  

c o n t a c t   on  t h e   s a i d   one  f i x e d   c o n t a c t   member   and  t h e  

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

m e m b e r   o n l y   a r e   made  of   f i n e   s i l v e r .  

3.  A  s w i t c h   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2,  i n  

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

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

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

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

4.  A  s w i t c h   a c c o r d i n g   to   c l a i m   3,  i n   w h i c h   t h e  

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



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

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

s u r f a c e   of   t h e   p l u n g e r .  

5.  A  s w i t c h   a c c o r d i n g   t o   c l a i m   3  o r   c l a i m   4,  i n  

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

and   s l i d e s   i n   a  c o r r e s p o n d i n g l y   s h a p e d   b o r e   i n   a  

h o u s i n g   o f   t h e   s w i t c h .  

6.  A  s w i t c h   a c c o r d i n g   t o   c l a i m   3  o r   c l a i m   4,  i n  

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

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

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

7.  A  s w i t c h   a c c o r d i n g   t o   c l a i m   1  or   c l a i m   2,  i n  

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

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

l i e s   o b l i q u e   t o   t h e   a x i s   o f   t h e   p l u n g e r   and  i n t e r s e c t s  

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

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

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

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

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

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

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

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

a b u t m e n t   and   m a k i n g   and   b r e a k i n g   of   t h e   e l e c t r i c a l  

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

c o n t a c t .  



8.  A  s w i t c h   a c c o r d i n g   to   c l a i m   7,  in   w h i c h   t h e  

m o v a b l e   c o n t a c t   member   i s   f o r m e d   as  an  L - s h a p e d   o r  

7 - s h a p e d   m e m b e r ,   t h e   s h o r t e r   l e g   of   w h i c h   a b u t s   t h e  

s a i d   one  f i x e d   c o n t a c t   m e m b e r .  

9.  A  s w i t c h   a c c o r d i n g   to   c l a i m   8,  i n   w h i c h   t h e  

s a i d   one  f i x e d   c o n t a c t   member   i s   f o r m e d   w i t h   a  l i p  

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

c o n t a c t   m e m b e r .  
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