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©  Electrical  switches  with  a  simplified  assembly  sequence. 

An  electrical  switch  of the  kind  including  a  body  (11),  an 
operating  member  (15)  movable  relative  to  the  body  (11)  to 
operate  the  switch,  fixed  electrical  contacts  (19,25,26)  on  the 
body  (11),.  a  movable  electrical  contact  (32)  which  co- 
operates  with  said  fixed  contacts  and  is  movable  relative 
thereto  by  movement  of  the  operating  member  (15)  relative 
to  the  body,  and  resilient  means  (33)  acting  between  the 
operating  member  and  the  movable  contact,  wherein  the 
movable  contact  and  said  resilient  means  are  carried  by  the 
operating  member,  the  operating  member  (15),  the  resilient 
means  (33)  and  the  movable  contact  (32)  being  interengaged 
as  a  sub-assembly  wherein  the  movable  contact  is  capable  of 
movement  relative  to  the  operating  member  within  predeter- 
mined  limits  which  encompass  the  necessary  range  of 
movement  of  the  movable  contact  (32)  relative  to  the 
operating  member  (15)  during  operation  of  the  switch. 



T h i s   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   o f  

t h e   k i n d   i n c l u d i n g ,   a  b o d y ,   an  o p e r a t i n g   member   m o v a b l e  

r e l a t i v e   to  t h e   b o d y   to  o p e r a t e   t h e   s w i t c h ,   a  f i x e d   e l e c t -  

r i c a l   c o n t a c t   on  t h e   b o d y ,   a  m o v a b l e   e l e c t r i c a l   c o n t a c t  

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

r e l a t i v e   t h e r e t o   by  m o v e m e n t   of   t he   o p e r a t i n g   m e m b e r  

r e l a t i v e   to  t h e   b o d y ,   and  r e s i l i e n t   means   a c t i n g   b e t w e e n  

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

A  p r o b l e m   of   s w i t c h e s   of   t h e   k i n d   s p e c i f i e d   i s  

t h a t   t he   n e e d   to  s t r e s s   t h e   r e s i l i e n t   means   b e t w e e n   t h e  

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

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

and  s k i l l e d   o p e r a t i o n .   I t   i s   an  o b j e c t   of  the   p r e s e n t  

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

t h e   a s s e m b l y   s e q u e n c e   i s   s i m p l i f i e d .  

A c c o r d i n g   to  t h e   i n v e n t i o n   i n   a  s w i t c h   of   the   k i n d  

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

c a r r i e d   by  t h e   o p e r a t i n g   m e m b e r , _ t h e   o p e r a t i n g   m e m b e r ,  

t he   r e s i l i e n t   means   and  t h e   m o v a b l e   c o n t a c t   b e i n g   i n t e r -  

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

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

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

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   to  t h e   o p e r a t i n g  

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

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

member   and  t he   m o v a b l e   c o n t a c t   i n c l u d e s   an  a p e r t u r e d   e l e m -  

e n t ,   t he   a p e r t u r e   p r o v i d i n g   t he   r e q u i r e d   f r e e d o m   of   r e l a t -  

i v e   m o v e m e n t .  

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

p a r a l l e l   a p e r t u r e d   e l e m e n t s   and ,   t h e   m o v a b l e   c o n t a c t   e x -  

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

of   s a i d   e l e m e n t s .  



One  e x a m p l e   of  t h e   i n v e n t i o n   i s   i l l u s t r a t e d   in   t h e  

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

e l e c t r i c a l   s w i t c h ,  

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

F i g u r e   1 ,  

F i g u r e   3  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   ( n o t   t o  

s c a l e )   of   t h e   c o n t a c t   a r r a n g e m e n t   of   t h e   s w i t c h   shown  i n  

F i g u r e s   1  and   2,  a n d  

F i g u r e s   4  a n d  5   a r e   s i d e   e l e v a t i o n a l   v i e w s   r e s p e c t -  

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

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

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

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

has   a  c e n t r a l ,   s t a b l e ,   o f f   p o s i t i o n   (as   shown  i n   t h e   d r a w -  

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

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

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

a  g e n e r a l l y   s q u a r e   b a s e   12  f rom  w h i c h   a r e   u p s t a n d i n g   f o u r  

i n t e g r a l   w a l l s ,   one  o p p o s i t e   p a i r   of   w a l l s   b e i n g   d e s i g n a t e d  

s i d e   w a l l s   13  and  t h e   o t h e r   o p p o s i t e   p a i r   o f  w a l l s   b e i n g  

d e s i g n a t e d   end  w a l l s   14.  The  b o d y   11  has   an  o p e n   top   o p p -  
o s i t e   t h e   b a s e   12  and  t h e   s i d e   w a l l s   13  a r e   e x t e n d e d   u p w a r d -  

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

m o u l d e d   s y n t h e t i c   r e s i n   o p e r a t i n g   member   15.  The  u p w a r d l y  

e x t e n d e d   p o r t i o n   of  e a c h   of   t he   s i d e   w a l l s   13  i n c l u d e s   a n  

i n t e g r a l ,   o u t w a r d l y   e x t e n d i n g   c y l i n d r i c a l   l u g   16,  t h e   a x e s  

of  t h e   l u g s   16  b e i n g   c o - e x t e n s i v e ,   and  t h e   l u g s   16  b e i n g  

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

t he   o p e r a t i n g   member   15  to  p r o v i d e   t he   p i v o t a l   m o u n t i n g   o f  

t h e   o p e r a t i n g   member   15.  I t   w i l l   be  a p p a r e n t   t h e r e f o r e   t h a t  

t h e   o p e r a t i n g   member   15  can   p i v o t   r e l a t i v e   to  t h e   b o d y   11 

a b o u t   t h e   a x i s   of   t he   l u g s   16  and  i n   u s e   t h i s   p i v o t a l ,   o r  

r o c k i n g   m o v e m e n t   of   t he   o p e r a t i n g   member   15  c a u s e s   o p e r a t i o n  

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



The  end  w a l l s   14  of   t he   body   11  a r e   f o r m e d   w i t h  

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

o u t w a r d l y   e x t e n d i n g   f l a n g e s   18  p r o v i d e d   a t   t h e   u p p e r   f r e e  

ends   of   t he   end  w a l l s   14.  I n   u s e ,   in   o r d e r   to  m o u n t   t h e  

s w i t c h   on  a  p a n e l ,   t h e   b o d y   11  i s   i n s e r t e d   t h r o u g h   a  c o r r e s -  

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

of   t h e   f l a n g e s   18  a b u t s   t h e   u p p e r   s u r f a c e   of   t h e   p a n e l .  

D u r i n g   i n s e r t i o n   of   t h e   b o d y   t h r o u g h   t h e   a p e r t u r e   i n   t h e  

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

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

when   t h e   f l a n g e s   18  a b u t   t h e   t o p   s u r f a c e   o f   t h e   p a n e l .   T h e  

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

of   t h e   p a n e l .  

U p s t a n d i n g   f rom  t h e   b a s e   i s   a  f i r s t   f i x e d   e l e c t r i c a l  

c o n t a c t   19  i n   t h e   f o rm  of   a  m e t a l   s t r i p   e x t e n d i n g   p a r a l l e l  

to  t h e   p l a n e s   of   t h e   s i d e   w a l l s   13.  The  u p p e r   edge   of   t h e  

m e t a l   s t r i p   d e f i n i n g   t he   c o n t a c t   19  i s   in   t h e   f o rm  of   a  

V - s h a p e d   r e c e s s   so  t h a t   t h e   c o n t a c t   19  has   f i r s t   and  s e c o n d  

o p p o s i t e l y   i n c l i n e d   u p p e r   e d g e s   21,  22.   S p a c e d   l a t e r a l l y  

of   t h e   b a s e   f rom  t he   c o n t a c t   19 ,   and  p a r a l l e l   to  t he   c o n t a c t  

19  i s   a  r i b   23  w h i c h   i s   i n t e g r a l   w i t h   t he   b a s e ,   and  u p s t a n d -  

i n g   t h e r e f r o m .   The  maximum  h e i g h t   of  t he   r i b   23  a b o v e   t h e  

b a s e   12  i s   l e s s   t h a n   t h a t   of   t h e   c o n t a c t   19,   and   t h e   c e n t r a l  

r e g i o n   of  t h e   u p p e r   s u r f a c e   of   t h e   r i b   23  i s   f o r m e d   w i t h   a  

V - s h a p e d   n o t c h   24  t h e   s u r f a c e s   of   w h i c h   a r e   g e n e r a l l y   c o -  

p l a n a r   w i t h   the   edge   s u r f a c e s   21,  22  of   t h e   c o n t a c t   19.   T h e  

a p e x   of   t he   n o t c h   24  i s   a l i g n e d   w i t h   t h e   apex   of   t he   r e c e s s  

of  t h e   c o n t a c t   19 .   At  t h e   f a r   s i d e   of  the   r i b   23  f rom  t h e  

c o n t a c t   19  and  s p a c e d   a p a r t   f r om  one  a n o t h e r   i n   t he   d i r e c t i o n  

of   t he   l e n g t h   o f   t h e   r i b   23  a r e   s e c o n d   and  t h i r d   f i x e d  

e l e c t r i c a l   c o n t a c t s   25,  26.   The  c o n t a c t s   25,   26  a r e   a l s o  

i n   t h e   fo rm  of  m e t a l   p l a t e s   and  the   c o n t a c t   25  h a s   an  i n -  

c l i n e d   u p p e r   edge   c o - p l a n a r   w i t h   t he   edge  21  of   t h e   c o n t a c t  

19.   S i m i l a r l y   t h e   c o n t a c t   26  has   an  i n c l i n e d   u p p e r   e d g e  

c o - p l a n a r   w i t h   t h e   i n c l i n e d   edge   22  of  t he   c o n t a c t   19.  T h e  

c o n t a c t s   25,  26  a r e   s p a c e d   a p a r t   in   t he   d i r e c t i o n   of   t h e  



l e n g t h   o f   t h e   r i b   23  by  a  d i s t a n c e   s u b s t a n t i a l l y   e q u a l   t o  

the   w i d t h   of   t he   n o t c h   2 4 .  

The  o p e r a t i n g   member   15,  w h i c h   i s   m o u l d e d   i n  

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

f l a t   p l a t e   27  h a v i n g   a  d o w n w a r d l y   e x t e n d i n g   p e r i p h e r a l  

f l a n g e   28  w h i c h   s e r v e s   to  r e n d e r   t h e   p l a t e   27  more   r i g i d .  

The  two  o p p o s i t e   p o r t i o n s   of   t h e   f l a n g e   28  w h i c h   d e f i n e  

t h e   s i d e   w a l l s   of  t he   member   15  a r e   e x t e n d e d   d o w n w a r d l y  

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

and  a r e   a p e r t u r e d   to  r e c e i v e   t h e   l u g s   16 .   C e n t r a l l y   d i s -  

p o s e d   on  t he   p l a t f o r m   27  of   t h e   o p e r a t i n g   member   15  a n d  

i n t e g r a l   t h e r e w i t h   i s   a  h o l l o w   c y l i n d r i c a l   s p i g o t   29  w h i c h  

e x t e n d s   a t   r i g h t - a n g l e s   to  t h e   p l a n e   of   t h e   p l a t e   27  d o w n -  

w a r d l y   i n t o   t h e   body   11  of  t h e   s z a i t c h .  A t   i t s   l o w e r m o s t  

f r e e   end  t h e   s p i g o t   29  i s   f o r m e d   w i t h   a  p a i r   of   a x i a l l y  

e x t e n d i n g ,   d i a m e t r i c a l l y   o p p o s e d ,   o p e n   e n d e d   s l o t s   31  

t h r o u g h   w h i c h   e x t e n d s   a  c y l i n d r i c a l   b r a s s   r o l l e r   32 .   T h e  

r o l l e r   32  c o n s t i t u t e s   t he   m o v a b l e   c o n t a c t   o f   t h e   s w i t c h  

and  i s   u r g e d   t o w a r d s   t h e   o p e n   end  o f   t h e   s l o t s   31  ( a t   t h e  

f r e e   end  of  t h e   s p i g o t   29)  by  a  c o m p r e s s i o n   s p r i n g   33  h o u s e d  

w i t h i n   t h e   s p i g o t   29.  Thus  t h e   c o m p r e s s i o n   s p r i n g   33  a c t s  

b e t w e e n   t h e   r o l l e r   32  and  t he   o p e r a t i n g   member   15  to  u r g e  
t he   r o l l e r   32  t o w a r d s   t h e   b a s e   1 2 .  

P o s i t i o n e d   b e t w e e n   t h e   s p i g o t   29  and  t h e   s i d e   w a l l s  

of  t h e   o p e r a t i n g   member   15  a r e   f i r s t   and  s e c o n d   c o n t a c t  

r e t a i n e r s   34,   35.   The  c o n t a c t   r e t a i n e r s   34,   35  a r e   i n t e g r a l  

w i t h   t h e   o p e r a t i n g   member   15,  and  a r e   in   t h e   f o r m   of   p l a n a r  

arms  w h i c h   e x t e n d   p a r a l l e l   to  one  a n o t h e r   and   p a r a l l e l   t o  

the   s p i g o t   29  d o w n w a r d l y   f rom  t h e   p l a t e   27  t o w a r d s   t h e   b a s e  

12  of   t h e   body   11.  A l i g n e d   w i t h   t he   s l o t s   31  a r e   c l o s e d  

e n d e d   e l o n g a t e   s l o t s   36,  37  i n   t h e   c o n t a c t   r e t a i n e r s   34,  3 5  

r e s p e c t i v e l y .   The  end  r e g i o n s   of  t he   r o l l e r   32  e x t e n d  

t h r o u g h  t h e   s l o t s   36,   37  r e s p e c t i v e l y .   The  s l o t s   36,   37  

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

29  and  a r e   of  a  w i d t h   s l i g h t l y   g r e a t e r   t h a n   t he   d i a m e t e r   o f  



t h e   r o l l e r   32  so  t h a t   t he   r o l l e r   a l t h o u g h   g u i d e d   by  t h e  

s l o t s   36,   37  can   move  f r e e l y   t h e r e i n .   I t   w i l l   be  a p p a r e n t  

t h e r e f o r e   t h a t   t h e   r o l l e r   32  can   be  moved   f rom  t h e   l o w e r  

end  of  t h e   s l o t s   36,   37  a g a i n s t   t h e   a c t i o n   of   t he   s p r i n g  

33,   b u t   t h a t   when  r e l e a s e d   t h e   r o l l e r   w i l l   r e t u r n   u n d e r   t h e  

a c t i o n   of  t he   s p r i n g   33  to  a  p o s i t i o n   w h e r e i n   i t   i s   r e t a i n e d  

by  t h e   l o w e r ,   c l o s e d   ends   of   t h e   s l o t s   36,   3 7 .  

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

T h e  c o n t a c t s   19 ,   25,   26  a r e   a s s e m b l e d   to  t he   m o u l d e d   b o d y  

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

t h r o u g h   t h e   b a s e   12  and  w h i c h   i s   s e c u r e d   to  a  r e s p e c t i v e  

e x t e r n a l   t e r m i n a l   on  t h e . e x t e r i o r - o f   t he   b a s e   12.  T h e  

m o u l d e d   o p e r a t i n g   member   15,  t h e   s p r i n g   33,   and  the   r o l l e r  

32  c o m p r i s e   a  s u b - a s s e m b l y   w h i c h   i s   a s s e m b l e d   w i t h o u t  

r e f e r e n c e   to  t h e   body   11.  Thus   t h e   s p r i n g   33  is   i n t r o d u c e d  

i n t o   t he   s p i g o t   29,   and  is   c o m p r e s s e d   t h e r e i n   w h i l e   i n t r o d -  

u c i n g   t h e   r o l l e r   32  in   a  l a t e r a l   d i r e c t i o n   t h r o u g h   t he   s l o t s '  

36 ,   37.   As  t he   r o l l e r   p a s s e s   t h r o u g h   t h e   s l o t s   36,   37  i t  

w i l l   of  c o u r s e   p a s s   t h r o u g h   t he   s l o t s   31  t h u s   t r a p p i n g   t h e  

l i g h t l y   c o m p r e s s e d   s p r i n g   33  w i t h i n   t h e   s p i g o t   2 9 .  

I m m e d i a t e l y   t h e   r o l l e r   32  i s   t h e n   r e l e a s e d   by  the   o p e r a t o r  
t h e   s p r i n g   33  w i l l   p u s h   the   r o l l e r   32  a g a i n s t   t h e   c l o s e d  

ends   of  t h e   s l o t s   36,  37  and  t h u s   t h e   o p e r a t i n g   member   1 5 ,  

t h e   s p r i n g   33,   and  the   r o l l e r   32  c o n s t i t u t e   a  p r e - a s s e m b l e d  

s u b - a s s e m b l y   w h i c h   can  t h e n   be  o f f e r e d   to  t he   s u b - a s s e m b l y  

of   t he   b o d y   11  and  c o n t a c t s   19,   25,   26 .   The  a r r a n g e m e n t   o f  

t he   s i d e   w a l l s   28  of   the   o p e r a t i n g   member   15  and  the   s i d e  

w a l l s   13  of  t he   bodv   11  is   s u c h   t h a t   t h e   o p e r a t i n g   member   15  
c a n  

/ b e   s n a p p e d   i n t o   e n g a g e m e n t   w i t h   t h e   b o d y   so  t h a t   t he   l u g s  
16  e n g a g e   as  a  s n a p   f i t   in   t he   a p e r t u r e s   i n   t he   w a l l s   2 8 .  

I t   w i l l   be  r e c o g n i s e d   t h a t   t he   p r o v i s i o n   of   an  o p e r a t i n g  

member   and  m o v a b l e   c o n t a c t   s u b - a s s e m b l y   w h i c h   can  be  p r e -  
a s s e m b l e d   w i t h o u t   r e f e r e n c e   to  t he   b o d y   11  i s   a  g r e a t  

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

s u c h   s u b - a s s e m b l y   e x i s t s ,   and  i t   i s   n e c e s s a r y   t o ,   i n   s o m e  

way,   h o l d   t he   m o v a b l e   c o n t a c t ,   t h e   s p r i n g ,   and  the   o p e r a t i n g  

member   in   p o s i t i o n   r e l a t i v e   to  one  a n o t h e r   w h i l e   ab  t h e   s a m e -  



t i m e   a s s e m b l i n g   the   o p e r a t i n g   member   to  t he   body   i n   s u c h  

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

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

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

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

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

t h e   o p e r a t i n g   member   s u b - a s s e m b l y   to  t he   b o d y   s u b - a s s e m b l y  

t h e   r o l l e r   32  w i l l   be  e n g a g e d   a d j a c e n t   one  end  w i t h   t h e  

c o n t a c t   19  and  a d j a c e n t   i t s   o t h e r   end  w i t h   t h e   r i b   23,   t h e  

r o l l e r   c o n t a c t   32  b e i n g   s e a t e d   u n d e r   t h e   a c t i o n   of  t h e  

s p r i n g   33  in   t h e   V - s h a p e d   r e c e s s e s   of  t h e   c o n t a c t   19  a n d  

r i b   23  r e s p e c t i v e l y .   The  r e l a t i v e   p o s i t i o n i n g   of   t h e  

c o m p o n e n t s ,   and  t h e   l e n g t h   of   t h e   s l o t s   36 ,   3 7 ,  i s   s u c h  

t h a t   i n   t h e   a s s e m b l e d   s w i t c h   t h e   c o n t a c t   19  and  r i b   2 3  

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

m o s t   ends   of   t he   s l o t s   36,   37 .   The  r e l a t i v e   p o s i t i o n i n g  

of   t h e   a p i c e s  o f   t h e   r e c e s s e s   of   t h e   c o n t a c t   19  and   r i b  

23,   and  t h e   a x i s   of  p i v o t a l   m o v e m e n t   of   t h e   o p e r a t i n g  

member   15  i s   s u c h   t h a t   when  t h e   r o l l e r   32  i s   s e a t e d   i n   t h e  

a p i c e s   o f   t he   r e c e s s e s   of  t h e   c o n t a c t   19  and   r i b   23  t h e n  

t h e   p l a t e   27  of   the   o p e r a t i n g   member   15  i s   p a r a l l e l   to  t h e  

p a n e l   u p o n   w h i c h   t h e   body   11  o f   t h e   s w i t c h   i s   m o u n t e d   i n  

u s e .   S i n c e   t h e   r o l l e r   32  s e a t s ,   u n d e r   t h e   a c t i o n   o f   t h e  

s p r i n g   33 ,   in   t h e   r e c e s s e s   of   t h e   c o n t a c t   19  and  r i b   2 3 ,  

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

p o s i t i o n   of   t he   o p e r a t i n g   member   r e l a t i v e   to  t h e   body   1 1 .  

The  s p a c i n g   b e t w e e n   t h e   c o n t a c t s   25 ,   26  i s   s u c h   t h a t   t h e  

r o l l e r   32 ,   in   t he   c e n t r a l ,   s t a b l e   p o s i t i o n   of   t h e   o p e r a t i n g  

member   15  r e l a t i v e   to  t he   b o d y   11,  d o e s   n o t   t o u c h   e i t h e r  

of   t h e   c o n t a c t s   25,   26.   Thus   a l t h o u g h   t h e   r o l l e r   32  e n g a g e s  
t h e   c o n t a c t   19  i t   does   n o t   c o m p l e t e   an  e l e c t r i c a l   c i r c u i t  

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

t h e   o p e r a t i n g   member   15  i s   an  o f f   p o s i t i o n   of  t h e   s w i t c h .  

M o v e m e n t   of  t he   o p e r a t i n g   member   15  in   a  c l o c k w i s e   d i r e c t i o n  

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



c a u s e s   t he   r o l l e r   32  to  r i d e   up  t h e   edge   21  of   t he   c o n t a c t  

19  and   u l t i m a t e l y   to  e n g a g e   t h e   i n c l i n e d   edge   of   t h e   c o n t a c t s  

25  w h e r e   i s   p r o j e c t s   a b o v e   t he   l e v e l   of   t h e   r i b   23.   H o w e v e r ,  

t h e   i n c l i n e   of  t h e   edge   21  of   t he   c o n t a c t   19  and  t h e   i n c l i n e  

of   t h e   u p p e r   edge   of   t h e   c o n t a c t   25  i s   s u c h ,   in   r e l a t i o n   t o  

t h e   r a d i u s   of  m o v e m e n t   of   t h e   c o n t a c t   r o l l e r   32  a b o u t   t h e  

a x i s   of   p i v o t a l   m o v e m e n t   of  t h e   o p e r a t i n g   member   15,  t h a t  

as  t h e   r o l l e r   32  r i d e s   up  t h e   i n c l i n e d   edge  21  and  i n c l i n e d  

c o n t a c t   25  t h e   r o l l e r   32  i s   l i f t e d   r e l a t i v e   to   t h e   s p i g o t  

29  and  r e t a i n e r s   34 ,   35  a l o n g   t h e   l e n g t h   of   t h e   s l o t s   3 6 ,  

37  a g a i n s t   t h e   a c t i o n   of   t h e   s p r i n g   33 .   Thus   t h e   p i v o t i n g  

m o v e m e n t   o f   t he   o p e r a t i n g   member   15  to  a  p o s i t i o n   w h e r e i n  

t h e   r o l l e r   32  b r i d g e s   t h e   c o n t a c t s   19  and  25  i s   a c c o m p a n i e d  

by  a d d i t i o n a l   c o m p r e s s i o n   of   t h e   s p r i n g   33  and  u p o n   r e l e a s e  

of   t h e   o p e r a t i n g   member   t h e   s p r i n g   33  w i l l   u r g e   t h e   r o l l e r  

32  to  t r a v e l   b a c k   down  t h e   i n c l i n e d   e d g e s   of   t h e   c o n t a c t s  

19,   25  u n t i l   i t   r e a c h e s   t h e   s t a b l e ,   o f f   p o s i t i o n   d e f i n e d  

by  t h e   a p i c e s   of   t h e   c o n t a c t   19  and  r i b   2 3 .  

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

15  f r o m   t h e   c e n t r a l ,   o f f   p o s i t i o n   moves  t he   r o l l e r   32  t o  

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

i s   e n g a g e d   w i t h   t h e   i n c l i n e d   edge   22  of  t h e   c o n t a c t   19  a n d  

t h e   i n c l i n e d   edge   of  t he   c o n t a c t   2 6 .  

Thus   in   t he   f i r s t   u n s t a b l e   o p e r a t i v e   p o s i t i o n   o f  

t h e   o p e r a t i n g   member   15  a c h i e v e d   by  c l o c k w i s e   p i v o t i n g   m o v e -  

ment   of   t he   o p e r a t i n g   member   15  r e l a t i v e   to  t h e   body   11 

t he   r o l l e r   32  b r i d g e s   t h e   c o n t a c t s   19  and  25  and  t h u s  

c o m p l e t e s   an  e l e c t r i c a l   c i r c u i t   t h e r e b e t w e e n .   I n   t h e  

c e n t r a l   o f f   p o s i t i o n   of   t h e   o p e r a t i n g   member   15  no  c o n t a c u  

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

a c h i e v e d   by  c o u n t e r c l o c k w i s e   p i v o t a l   m o v e m e n t   o f   t h e   o p e r a t -  

i n g   member   15  f rom  t h e   c e n t r a l ,   o f f   p o s i t i o n   t he   r o l l e r   3 2  

b r i d g e s   t he   c o n t a c t s   19  and  26  to  c o m p l e t e   an  e l e c t r i c a l  

c i r c u i t   t h e r e b e t w e e n .  



When  t h e   s w i t c h   i s   u s e d   as  t h e   c o n t r o l   s w i t c h   f o r   t h e  

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

t h e   c o n t a c t   19  i s   t h e   e l e c t r i c a l   f e e d   c o n t a c t ,   and  t h e  

c o n t a c t s   25,   26  a r e   e l e c t r i c a l l y   c o n n e c t e d   to  t h e   m o t o r  

s u c h   t h a t   t h e   m o t o r   r u n s   i n   one  d i r e c t i o n   when   e n e r g i s e d  

by  c o m p l e t i o n   of   a  c i r c u i t   b e t w e e n   c o n t a c t s   19  and  2 5 ,  

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

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

c i r c u i t   b e t w e e n   t h e   c o n t a c t s   19  and  26  t h e   m o t o r   r u n s   i n  

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

s i t u a t i o n   i f   t h e   o p e r a t o r   r e l e a s e s   h i s   p r e s s u r e   on  t h e  

p l a t e   27  of  t h e   o p e r a t i n g   member   15  t h e n   t h e   o p e r a t i n g  
member   15  w i l l   r e t u r n   to  i t s   c e n t r a l   o f f   p o s i t i o n   a n d  

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

I t   i s   to  be  r e c o g n i s e d   t h a t   t h e   l e n g t h   o f   t he   s l o t s  

36,   37  and  t h e i r   p o s i t i o n i n g   i n   r e l a t i o n   to   t h e   c o n t a c t   1 9  

and   r i b   23  i n   t h e   a s s e m b l e d   s w i t c h   i s   s u c h   t h a t   t h e   n e c e s s -  

a r y   r a n g e   of   m o v e m e n t   o f   t h e   c o n t a c t   r o l l e r   32  a g a i n s t   t h e  

a c t i o n   of   t h e   s p r i n g   33  c an   o c c u r   w i t h o u t   t h e   c o n t a c t   r o l l e r  

i n   any   way  b e i n g   i m p e d e d   by  t h e   p r o v i s i o n   o f   t h e   r e t a i n e r   3 4 ,  

35 .   I n   e s s e n c e   t h e r e f o r e   t he   r e t a i n e r s   34,   35  h a v e   n o  

f u n c t i o n   o t h e r   t h a n   to  r e t a i n   t h e   r o l l e r   32  when   t h e   o p e r -  

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

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

r o l l e r   32  g e n e r a t e d   by  p i v o t a l   m o v e m e n t   o f   t h e   o p e r a t i n g  

member   15  a r e   t r a n s m i t t e d   to  t h e   r o l l e r   32  by  t h e   s i d e  

w a l l s   of   t h e   s l o t s   31  of   t h e   s p i g o t   29,   a l t h o u g h   t h e   s i d e  

w a l l s   of   t h e   s l o t s   36,   37  may  a s s i s t   i n   t h i s   r e s p e c t .  

I t   w i l l   be  r e c o g n i s e d   t h a t   t h e   c o n c e p t   o f   an  o p e r a t -  

i n g   member   s u b - a s s e m b l y   w h i c h   c an   be  a s s e m b l e d   e x t e r n a l   t o  

t h e   b o d y   of   t h e   s w i t c h ,   can   be  a p p l i e d   to  s w i t c h   c o n f i g u r a -  

t i o n   o t h e r   t h a n   t h a t   shown  i n   t he   d r a w i n g s  .   F o r   e x a m p l e  

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

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

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



p o s i t i o n s .   S i m i l a r l y ,   a l t h o u g h   a  r o c k e r   t y p e   o p e r a t i n g  

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

o p e r a t i n g   member   c an   embody  t h e   c o n c e p t .   F o r   e x a m p l e  

a  s l i d e r   t y p e   o p e r a t i n g   member   or  a  t o g g l e   t y p e   a p e r a t i n g  

member   c o u l d   embody  t h e   c o n c e p t .  

I n   t h e   c o n s t r u c t i o n   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   s l o t s   36,  37  a r e   c l o s e d   and  i n   o r d e r   to   a s s e m b l e   t h e  

c o n t a c t   r o l l e r   32  to  t he   o p e r a t i n g   member   i t   i s   n e c e s s a r y  
to  i n s e r t   t h e   c o n t a c t   r o l l e r   32  t h r o u g h   t h e   s l o t s   31,   3 6  

and  37  i n   a  d i r e c t i o n   p a r a l l e l   to  t h e   i n t e n d e d   a x i s   o f  

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

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

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

of   t h e   c o n t a c t   r o l l e r   32  r e l a t i v e   to  t h e   o p e r a t s n g   m e m b e r  

so  r e q u i r e .   M o r e o v e r ,   i n   o r d e r   to  f a c i l i t a t e   a s s e m b l y   o f  

t h e   c o n t a c t   r o l l e r   32  i n t o   t he   s l o t s   36,  37 ,   i t   may  b e  

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

an  o p e n i n g   i n t o   t h e   s l o t   t h r o u g h   w h i c h   t h e   c o n t a c t   32  m a y  
be  moved  i n   a  d i r e c t i o n   t r a n s v e r s e   to  i t s   l o n g i t u d i n a l  

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

t h e   f o r m   o f   a  T  or   an  L  as  i l l u s t r a t e d   i n   F i g u r e s   4  and  5 .  



1.  An  e l e c t r i c a l   s w i t c h   i n c l u d i n g   a  b o d y ( 1 1 ) ,   a n  

o p e r a t i n g   member   (15)   m o v a b l e   r e l a t i v e   to   t h e   b o d y   ( 1 1 )  

to  o p e r a t e   t h e   s w i t c h ,   a  f i x e d   e l e c t r i c a l   c o n t a c t   ( 1 9 ,  

[ 2 5 ,   2 6 ] )   on  t h e   b o d y   ( 1 1 ) ,   a  m o v a b l e   e l e c t r i c a l   c o n t a c t  

(32 )   w h i c h   c o - o p e r a t e s   w i t h   s a i d   f i x e d   c o n t a c t   ( 1 9 ,   [ 2 5 , 2 6 ] )  

and   i s   m o v a b l e   r e l a t i v e   t h e r e t o   by  m o v e m e n t   of   t h e   o p e r a t i n g  
member   ( 1 5 )   r e l a t i v e   to   t h e   b o d y   ( 1 1 ) ,   and  r e s i l i e n t   m e a n s  
(33 )   a c t i n g   b e t w e e n   t h e   o p e r a t i n g   member   (15 )   and   t h e  

m o v a b l e   c o n t a c t   (32)   c h a r a c t e r i s e d   i n   t h a t   t h e   m o v a b l e  

c o n t a c t   ( 3 2 )   and  s a i d   r e s i l i e n t   means   ( 3 3 )   a r e   c a r r i e d   b y  
t he   o p e r a t i n g   member   ( 1 5 ) ,   t h e   o p e r a t i n g   member   ( 1 5 ) ,   t h e  

r e s i l i e n t   means   (33)   and  t h e   m o v a b l e   c o n t a c t   ( 32 )   b e i n g  

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

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

member   ( 1 5 )   w i t h i n   p r e d e t e r m i n e d   l i m i t s   w h i c h   e n c o m p a s s  
t he   n e c e s s a r y   r a n g e   of   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   ( 3 2 )  

r e l a t i v e   to   t he   o p e r a t i n g   member   ( 1 5 )   d u r i n g   o p e r a t i o n   o f  

t h e   s w i t c h .  

2.  An  e l e c t r i c a l   s w i t c h   as  c l a i m e d   i n   c l a i m   1,  c h a r a c t e r -  .  

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

(15)   and   t h e   m o v a b l e   c o n t a c t   (32)   i n c l u d e s   an  a p e r t u r e d  

e l e m e n t   ( 3 4 ,   [ 3 5 ] ) ,   t he   a p e r t u r e   ( 36 ,   [ 3 7 ] )   P r o v i d i n g   t h e  

r e q u i r e d   f r e e d o m   of   r e l a t i v e   m o v e m e n t .  

3 .  A n   e l e c t r i c a l   s w i t c h   as  c l a i m e d   i n   c l a i m   1  c h a r a c t e r -  

i s e d   i n   t h a t   t h e   o p e r a t n g   member   (15)   i n c l u d e s   a  p a i r   o f  

p a r a l l e l   a p e r t u r e d   e l e m e n t s   ( 34 ,   35)  and ,   t h e   m o v a b l e  

c o n t a c t   ( 3 2 )   e x t e n d s   t r a n s v e r s e   to  s a i d   e l e m e n t s   ( 3 4 ,   3 5 )  

t h r o u g h   t h e   a p e r t u r e s   ( 36 ,   37)  o f   s a i d   e l e m e n t   ( 3 4 ,   3 5 ) .  
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