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©  SWITCH  DEVICE. 
©  A  switch  device  which  opens  or  closes  a  plurality  of 
switch  elements  used  when  an  electrically-driven  auto- 
mobile  mirror  is  remotely  operated,  or  in  a  similar  operation, 
by  the  use  of  a  single  or  a  divided  actuating  member,  and 
which  has  for  its  object  a  reduction  of  the  space  occupied  by 
such  switches  on  an  automobile  control  panel.  For  that 
purpose,  stationary  contact  pairs  (3a,  4a),  ,  (3f,  4f)  are 
printed  symmetrically  around  the  periphery  of  a  specific 
central  position  (7)  on  an  insulated  substrate  (2)  which 
constitutes  a  stationary  contact  structure.  A  movable  contact 
(5),  which  can  electrically  shortcircuit  each  of  the  contact 
pairs  (3a,  4a),  (3f,  4f)  when  pressed  down,  is  provided  on 
the  surface  of  the  structure.  One  or  more  actuating  members 
(11),  each  provided  on  the  surface  of  the  control  panel,  have 
a  pressure  surface  for  pressing  together  the  corresponding 
switch  elements  comprising  one  of  the  stationary  contact 
pairs  (3a,  4a),  ...  (3f,  4f)  and  the  movable  contact  (5),  and 
means  is  provided  for  automatically  resetting  each  of  the 
elements  when  the  surface  is  not  pressing  it. 
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TECHNICAL  F I E L D :  

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   a d a p t e d   t o  

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

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

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

of   a  power   s u p p l y .  

BACKGROUND  ART: 

Each  of  a  p a i r   of  m o t o r - d r i v e n   m i r r o r s   m o u n t e d  

on  a  d o o r ,   a  f e n d e r   or  t h e   l i k e ,   of  a  m o t o r   v e h i c l e   h a s  

two  e l e c t r i c   m o t o r s ,   e t c .   in   i t s   d r i v i n g   s e c t i o n ,   s a i d  

e l e c t r i c   m o t o r s ,   e t c .   b e i n g   c o n t r o l l e d   by  means   of  a  

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

i n c l i n a t i o n ,   h o r i z o n t a l   or  v e r t i c a l ,   of  e a c h   m i r r o r .   T h e  

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

r e q u i r e d   to  h a v e   t he   f u n c t i o n s   of  a c t u a t i n g   e a c h   of  s a i d  

two  e l e c t r i c   m o t o r s   of  e ach   m i r r o r   i n d e p e n d e n t l y ,   a n d  

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

A l s o ,   t he   s w i t c h   mus t   be  e a s y   to  f i x   in   t h e   i n s t r u m e n t  

p a n e l ,   e t c .  



To  m e e t   such   r e q u i r e m e n t s ,   t h e   i n v e n t o r   h a s  

a l r e a d y   i n v e n t e d   a  s w i t c h   w h i c h ,   as  d i s c l o s e d   in   J a p a n e s e  

U t i l i t y   Mode l   A p p l i c a t i o n   No.  5 6 - 7 1 4 2 8 .   T h a t   i s ,   t h i s  

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

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

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

a d a p t e d   to   r o c k   f rom  i t s   n e u t r a l   p o s i t i o n   in   t h e  

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

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

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

a r r a n g e d   by  two  a t   t h e   f o u r   i n t e r v a l   p o s i t i o n s ,   and  a  

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

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

H o w e v e r ,   t h e   p r i o r   a r t   s w i t c h  h a s   a  deep   s h a p e  

and   c a n n o t   be  made  s m a l l   b e c a u s e   t h e   o p e r a t i o n   member   i s  

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

e l e m e n t s   a r e   d i s p o s e d   b e t w e e n   t h e   o p e r a t i o n   member   and  t h e  

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

v e r y   e a s y   to  f i x   in   t h e   i n s t r u m e n t   p a n e l ,   e t c .  

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

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

m e m b e r   h a s   a l m o s t   no  s t r o k e   and  does   n o t   c l i c k   a t   a l l .  

DISCLOSURE  OF  INVENTION: 

A c c o r d i n g   to  one  a s p e c t   of  t h e   p r e s e n t  



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

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

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

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

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

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

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

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

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

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

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

p o s i t i o n   as  a  t i l t a b l e   f u l c r u m ,   and   a  b a l l   and  s o c k e t  

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

r e t a i n e r s   c o r r e s p o n d i n g   to  s a i d   s p h e r e s ,   e ach   of  s a i d  

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

d i r e c t i o n   of  s a i d   b u t t o n ,   e ach   of  s a i d   s p h e r e   r e t a i n e r s  

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

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

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

t r e n d   a t   s a i d   b u t t o n   v i a   s a i d   p i n   and  g r o o v e s .  

A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t h e   p r e s e n t  

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

i n s u l a t i n g   b o a r d ,   a  p l u r a l i t y   of  s t a t i o n a r y   c o n t a c t  

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

to  t he   f i r s t   a s p e c t ,   f u r t h e r   a  p l u r a l i t y   of  o p e r a t i o n  



b u t t o n s ,   e a c h   of   s a i d   o p e r a t i o n   b u t t o n s   a r r a n g e d   on  s a i d  

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

i m p a r t e d   t h e r e t o   and   an  e n g a g i n g   pawl   p r o j e c t e d   t o w a r d  

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

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

i n t e r c e p t o r   f o r m e d   w i t h   a  s a w t o o t h e d   cam  s u r f a c e   made  o f  

n u m b e r   of  t e e t h   d i f f e r e n t   f rom  t h e   n u m b e r   of  s a i d   b u t t o n s  

c o r r e s p o n d i n g   to   s a i d   e n g a g i n g   p a w l s   on  t h e   end  f a c e  

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

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

pawl   i s   p r e s s - f i t t e d   i n t o   t h e   d e e p e s t   p a r t   of  t h e   c o n c a v e  

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

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

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

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

c o m p r i s e s   s i m i l a r l y   to  t h e   s t a t i o n a r y   c o n t a c t   e l e m e n t s   o n  

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

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

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

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

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

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

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

p r o j e c t i o n s   a r r a n g e d   a t   t h e   p o s i t i o n s   c o r r e s p o n d i n g   t o  

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



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

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

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

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

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

r e a d i l y   s e c u r e d   in   a  r e l a t i v e l y   s m a l l   s p a c e   such  as  a n  

i n s t r u m e n t   p a n e l   of  a  m o t o r   v e h i c l e .   T h e r e f o r e ,   t h e  

s w i t c h   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   can  be  a d a p t e d  

f o r   u s e   in   t he   d r i v e   c o n t r o l   of   m o t o r - d r i v e n   m i r r o r s   of   a  

m o t o r   v e h i c l e .  

In  a d d i t i o n   to   t he   a f o r e m e n t i o n e d   a d v a n t a g e s ,  

each   of  t he   e m b o d i m e n t s   has   i t s   own  a d v a n t a g e s   as  f o l l o w s :  

A c c o r d i n g   to  t h e   f i r s t   e m b o d i m e n t   in  w h i c h   t h e  

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

i n t e r c e p t o r   in  t h e   s p e c i f i c   c e n t r a l   p o s i t i o n   f o r  

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

e l e m e n t s ,   when  t h e   s w i t c h   i s   u s e d   f o r   c o n t r o l l i n g   t h e  

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

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

d i r e c t i o n s   (up ,   down,  r i g h t   and  l e f t )   in   w h i c h   t h e   a n g l e  

of  t h e   m i r r o r s   i s   a d j u s t e d .   T h e r e f o r e ,   t h e   s w i t c h   i s  

r e a d y   to  u se   and  p r o v i d e   a  good  f e e l i n g   of  u s e .  

A c c o r d i n g   to  t he   s e c o n d   e m b o d i m e n t   in   w h i c h  

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

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



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

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

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

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

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

to  i t s   o r i g i n a l   p o s i t i o n   t h e r e b y .   T h e r e f o r e ,   t h e  

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

and   e n s u r e s   s m o o t h   o p e r a t i o n   even   a f t e r   i t   i s   u s e d   f o r   a  

l o n g   p e r i o d   of   t i m e .   A l s o ,   t h e   s w i t c h   i s   i n e x p e n s i v e  

b e c a u s e   t h e   m o v a b l e   c o n t a c t s   do  n o t   h a v e   to   be  made  o f  

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

a r e   t h e y   can   be  made  s m a l l e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

In  t h e   a c c o m p a n y i n g   d r a w i n g s :   F i g s .   1  to  11  

show  a  f i r s t   e m b o d i m e n t s   of   a  s w i t c h   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n ;   F i g .   1  i s   a  p l a n   v i e w   of  a  s w i t c h ;   F i g .  

2  i s   a  s e c t i o n a l   v i e w   t a k e n   on  l i n e   I I - I I   of   F i g .   1;  F i g .  

3  i s   a  p l a n   v i e w   of  a  s u p p o r t i n g   p l a t e   r e m o v e d   f rom  F i g .  

2;  F i g .   4  i s   a  b o t t o m   v i e w   of  an  o p e r a t i o n   b u t t o n ;   F i g   5 

i s   a  s e c t i o n a l   v i e w   t a k e n   on  l i n e   V-V  of  F i g .   1;  F i g .   6 

i s   a  b o t t o m   v i e w   of  a  s l i d e   b l o c k   r e m o v e d   f r o m   F i g .   5 ;  

F i g .   7  i s   an  e n l a r g e d   p l a n   v i e w   of  a  p r i n t e d   b o a r d   r e m o v e d  

f r o m   F i g .   2;  F i g .   8  i s   a  s c h e m a t i c   p l a n   v i e w   s h o w i n g   t h e  

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



b o a r d ;   F i g .   9  i s   a  c i r c u i t   d i a g r a m   s h o w i n g   t h e   c o n n e c t i o n  

r e l a t i o n s h i p   f o r   t h e   s w i t c h   e l e m e n t s ;   F i g .   10  i s   a n  

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

r e m o v e d   f r o m   F i g .   2;  F i g .   11  i s   a  s e c t i o n a l   v i e w   s h o w i n g  

t h e   o p e r a t i n g   s t a t e   of  t h e   b a l l   and   s o c k e t   b e a r i n g ;   F i g s .  

12  to  21  show  i s   a  s e c o n d   e m b o d i m e n t s   of  a  s w i t c h  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ;   F i g .   12  i s   a  p l a n  

v i e w   of  a  s w i t c h ;   F i g .   13  i s   a  s e c t i o n a l   v i e w   t a k e n   o n  

l i n e   X I I I - X I I I   in   F i g .   12;  F i g .   14  i s   a  b a c k   v i e w   of   a  

h o u s i n g ;   F i g .   15  i s   a  p l a n   v i e w   of  a  s u p p o r t i n g   p l a t e  

r e m o v e d   f r o m   F i g .   13;  F i g .   16  i s   a  p l a n   v i e w   of  a n  

o p e r a t i o n   b u t t o n ;   F i g .   17  i s   a  v i e w   as  s e e n   f r o m   a  

d i r e c t i o n   of  an  a r r o w   Y;  F i g .   18  i s   a  b o t t o m   v i e w   of  t h e  

o p e r a t i o n   b u t t o n ;   F i g .   19  is   an  e n l a r g e d   p e r s p e c t i v e   v i e w  

of  an  i n t e r c e p t o r   r e m o v e d   f rom  F i g .   13;  F i g .   20  is   a  

d e v e l o p m e n t   v i e w   of  t he   s i d e   of  t h e   i n t e r c e p t o r ;   and  F i g s .  

22  to  27  show  a  t h i r d   e m b o d i m e n t s   of  a  s w i t c h   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n ;   F i g .   22  i s   a  p l a n   v i e w   of  a  s w i t c h ;  

F i g .   23  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   t a k e n   on  l i n e  

X X I I I - X X I I I   in   F i g .   22;  F i g .   24  i s   a  b o t t o m   v i e w   of  a n  

i n s u l a t i n g   s h e e t ;   F i g .   25  i s   a  b o t t o m   v i e w   of  a n  

o p e r a t i o n   b u t t o n ;   F i g .   26  i s   an  e n l a r g e d   p l a n   v i e w   of   a n  

i n s u l a t i n g   b o a r d ;   and  F i g .   27  i s   a  s c h e m a t i c   p l a n   v i e w  

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

on  the   i n s u l a t i n g   b o a r d .  



BEST  MODE  OF  CARRYING  OUT  THE  INVENTION: 

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

d e t a i l ,   w i t h   r e f e r e n c e   to   an  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 s .   1  to   10  in   w h i c h   t h e   i n v e n t i o n   is   a p p l i e d   to  a  

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

v e h i c l e .  

F i g s .   1  to  10  show  t h e   f i r s t   e m b o d i m e n t   of  t h e  

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

The  c o n s t i t u t i o n   w i l l   be  d e s c r i b e d ,   a n d  

n u m e r a l   (1)   i n   t h e   d r a w i n g s   r e p r e s e n t s   a  h o u s i n g ,   (2)  a  

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

t h e   b o t t o m   p l a t e   of  t he   h o u s i n g   ( 1 ) .   D i s p o s e d   w i t h i n   t h e  

h o u s i n g   (1)  a r e   a  s w i t c h   S1  f o r m i n g   a  s w i t c h   f o r   c h a n g i n g  

t h e   p o l a r i t y   of  a  power   s u p p l y   and  a n o t h e r   s w i t c h   8 2  f o r  

c h a n g i n g   a  m o t o r   d r i v e n   m i r r o r .  

F i r s t ,   t h e   s w i t c h   S1  w i l l   be  d e s c r i b e d   i n  

d e t a i l .   The  s w i t c h   S1  c o m p r i s e s ,   f o r   e x a m p l e ,   e i g h t  

s w i t c h   e l e m e n t s   i l l u s t r a t e d   by  A  to   F'  as  shown  in  F i g .   9 .  

Each  p a i r   of   f i l m   e l e c t r o d e s   ( 3 ) a   and  ( 4 ) a   to   ( 3 ) f '   t o  

( 4 ) f ' ,   s e r v i n g   as  s t a t i o n a r y   c o n t a c t   e l e m e n t s   of   t h e  

s w i t c h   e l e m e n t s   A  to  F ' ,   a r e   p r i n t e d   a r o u n d   a  s p e c i f i c  

c e n t r a l   p o s i t i o n   (7)  on  t h e   p r i n t e d   b o a r d   (2)  i n   a  

p e c t i n a t e d   s h a p e .   The  f i l m   e l e c t r o d e s   ( 3 ) a   and   ( 4 ) a   t o  

( 3 ) f '   and   ( 4 ) f '   a r e   d i s p o s e d   to   o c c u p y   t h e   s u b s t a n t i a l l y  

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



(2)  as  a  w h o l e   (  F i g   8 ) .  

An  i n s u l a t i n g   s h e e t   (5)  i s   l a m i n a t e d   on  s a i d  

s t a t i o n a l   c o n t a c t   e l e m e n t s .   T h i s   s h e e t   (5)  has   c u s h i o n s  

(6a)   to   (6h)   of  c r e s t   s h a p e d   in   s e c t i o n   c o r r e s p o n d i n g   to   a  

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

a r e   made  of  r u b b e r   i n t e g r a l l y   w i t h   t h e   s h e e t   ( 5 ) ,   or  t h e y  

may  be  made  of  a  d i f f e r e n t   i n s u l a t i n g   m a t e r i a l   s e p a r a t e l y  

f rom  t h e   s h e e t   ( 5 ) .   M o v a b l e   c o n t a c t s   ( 7a )   to  (7h)   a r e  

f i x e d   i n s i d e   t h e   t op   of  t h e   c u s h i o n s   ( 6a )   to   ( 6 h ) .   T h e  

m o v a b l e   c o n t a c t s   may  be  made  of  a  c o m p o s i t e   m a t e r i a l  

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

r u b b e r   and  m e t a l   p a r t i c l e s   or  t h e y   may  be  m e t a l   p l a t e s ,  

e t c .  

T h u s ,   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   t h e  

e i g h t   s w i t c h   e l e m e n t s   A  to  F'  a r e   d i s p o s e d   p l a n e l y   on  t h e  

p r i n t e d   b o a r d   (2)  and  t h e s e   s w i t c h   e l e m e n t s   A  to  F  a r e  

c o n n e c t e d   by  p r i n t e d   c o n d u c t o r s   (8)  so  as  t o  f o r m   two  s e t s  

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

r e q u i r e d .   T h a t   i s ,   in   F i g .   10,  t h e   f o u r   s w i t c h   e l e m e n t s  

A,  B,  E  and  F  f o r m   one  s w i t c h   e l e m e n t   f o r   s w i t c h   e l e m e n t  

f o r   v e r t i c a l   a d j u s t m e n t   to  be  d e s c r i b e d   l a t e r )   and  t h e  

f o u r   s w i t c h   e l e m e n t s   C,  D,  E'  and  F'  f o r m   t h e   o t h e r   s w i t c h  

means   ( s w i t c h   means   f o r   h o r i z o n t a l   a d j u s t m e n t ) .   T h e  

a r r a n g e m e n t   of  t h e   s w i t c h   e l e m e n t s   A  to  F'  on  t h e   p r i n t e d  

b o a r d   (2)  i s   i l l u s t r a t e d   in  F i g .   9 .  



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

s a i d   s w i t c h   e l e m e n t s   A  to   F'  f o r m e d   as  d e s c r i b e d   a b o v e .  

More  p a r t i c u l a r l y ,   a  s u p p o r t i n g   p l a t e   (8)  a s  

shown  in   F i g .   3  i s   d i s p o s e d   on  t h e   r u b b e r   s h e e t   ( 5 ) ,   a n d  

is   f i x e d   a t   i t s   p e r i p h e r a l   to  t h e   h o u s i n g   ( 1 ) .   An 

o p e r a t i o n   b u t t o n   (11)   i s   t i l t a b l y   a r r a n g e d   s u b s t a n t i a l l y  

a t   t h e   c e n t e r   of  t h e   p l a t e   (8)  on  t h e   r u b b e r   s h e e t   (5)  v i a  

a  b a l l   and  s o c k e t   b e a r i n g   ( 9 ) .   The  o p e r a t i o n   b u t t o n   ( 1 1 )  

i s   f o r m e d   in   a  s q u a r e   s h a p e   as  an  e x a m p l e   as  s e e n   in  a  

p l a n a r   m a n n e r   as  shown  i n   F i g .   1,  and  i s   r e s p e c t i v e l y  

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

l e f t   s i d e s   by  n u m e r a l s   ( 1 1 ) a   to   ( 1 1 ) d   in   F i g .   1.  T h e  

r u b b e r   s h e e t   (5)  to  t h e   b u t t o n   (11)   i s   c o r r e s p o n d i n g l y  

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

(9)  of  a  t i l t a b l e   f u l c r u m   as  a  v e r t e x   as  shown  in  F i g s .   2 

and  4.  Each  of   t h e   f o u r   p r i s m - s h a p e d   c o n i c a l   s u r f a c e s  

( l l ) e   to   ( 1 1 ) h   of   t h e   b u t t o n s   (11)   to  (14)   i s   p r o v i d e d   o n  

i t s   s i d e   f a c i n g   t h e   r u b b e r   s h e e t   (5)  w i t h   two  p r e s s i n g  

s u r f a c e s   ( 1 2 ) a ,   ( 1 2 ) b   w h i c h   p r o j e c t   s l i g h t l y   as  d e s i g n a t e d  

r e p r e s e n t a t i v e l y   of  t h e   b u t t o n s   (11)   in   F i g s .   2  to  4.  One  

p r e s s i n g   s u r f a c e   ( 1 2 ) a   of  t h e   two  p r e s s i n g   s u r f a c e s  

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

p r e s s i n g   s u r f a c e   ( 1 2 ) b   c o r r e s p o n d s   to   t h e   s w i t c h   e l e m e n t  

F.  The  o p e r a t i o n   b u t t o n   (11)   i s   p r o v i d e d   w i t h   a n  

e n g a g e m e n t   p a w l   ( 1 2 ) c   w h i c h   c o r r e s p o n d s   to   t h e   s w i t c h  



e l e m e n t   E,  and   ( 1 2 ) d   c o r r e s p o n d s   to  t h e   s w i t c h   e l e m e n t   B .  

T h u s ,   two  s w i t c h   e l e m e n t s   c o r r e s p o n d   to  t h e   s u r f a c e s   ( 1 1 ) e  

to  ( 1 1 ) h   of  t h e   f o u r   p r i s m - s h a p e d   s u r f a c e s   ( 1 1 ) e   to  ( 1 1 ) h .  

T h r o u g h   h o l e s   ( 8 ) a , . .   a r e   o p e n e d   a t   t h e  

s u p p o r t i n g   p l a t e   (8)  c o r r e s p o n d i n g   to  t h e   p r e s s i n g  

s u r f a c e s   ( 1 2 ) a   to  ( 1 2 ) h .  

The  b a l l   and  s o c k e t   b e a r i n g   (9)  f o r   s u p p o r t i n g  

t he   b u t t o n   (11)   c o n s i s t s   of  a  s p h e r e   (10)   p r o v i d e d   a t   t h e  

s i d e   of  t h e   p l a t e   (8)  and  a  s p h e r e   r e t a i n e r   (13)   p r o v i d e d  

at   t h e   b u t t o n   (11)   s i d e .   At  t h e   s p h e r e   (10)   a r e   p r o j e c t e d  

p i n s   ( 1 0 ) a   in   c r o s s   s h a p e   a t   t h e   f o u r   p r i s m - s h a p e d  

s u r f a c e s   ( 1 1 ) e   to  ( 1 1 ) h ,   and  s p l i t   g r o o v e s   ( 1 3 ) a   e a c h  

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

s m a l l e r   t h a n   t h e   d i a m e t e r   of  t h e   p i n   ( 1 0 ) a   a r e   f o r m e d   a t  

t he   s i d e   of  t h e   r e t a i n e r   ( 1 3 ) .   F u r t h e r ,   t h e   b u t t o n   ( 1 1 )  

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

the   s p l i t   g r o o v e s   ( 1 3 ) a ,   and  t h e   p i n   ( 1 0 ) a .  

R e f e r e n c e   w i l l   now  be  made  to  t h e   s w i t c h   S 2 .  

The  s w i t c h   S2  i s   f o r   s e l e c t i v e l y   c o n n e c t i n g   t h e  

a b o v e - m e n t i o n e d   s w i t c h   Sl  w i t h   e i t h e r   t h e   r i g h t - h a n d  

m i r r o r   R  or  t h e   l e f t - h a n d   m i r r o r   L  and  i s   c o n s t r u c t e d   a s  

f o l l o w s :   The  s w i t c h   S2  c o m p r i s e s   two  c i r c u i t s   and  s i x  

c o n t a c t s .   C o n t a c t   p a t t e r n s   f ,   m  and  ( 1 6 ) a   to   ( 1 6 ) d ,  

c o r r e s p o n d i n g   to  t he   s i x   c o n t a c t s ,   a r e   p r i n t e d   n e a r   o n e  

end  ( u p p e r   p o r t i o n   in   F i g .   7)  of  t h e   b o a r d   2.  A  s l i d e  



b l o c k   ( 1 5 ) ,   s l i d a b l e   r i g h t   and  l e f t   in   F i g .   5  (  or  7 ) ,   i s  

d i s p o s e d   o v e r   t h e   c o n t a c t   p a t t e r n s  / ,   m  and  ( 1 4 ) a   a n d  

( 1 4 ) d .   The  s l i d e   b l o c k   (15)   i s   p r o v i d e d   w i t h   m o v a b l e  

.  c o n t a c t s   ( 1 6 ) a   and  ( 1 6 ) b   c o r r e s p o n d i n g   to   t h e   c o n t a c t  

p a t t e r n s   l ,   m  and  ( 1 4 ) a   to   ( 1 4 ) d .   A  p a i r   of   push   b u t t o n s  

( 1 7 ) a   to   ( 1 7 ) b   r e s p e c t i v e l y   c o r r e s p o n d i n g   to  t h e  

r i g h t - h a n d   m i r r o r   R  and  t h e   l e f t - h a n d   m i r r o r   L  a r e  

d i s p o s e d   on  b o t h   s i d e s   of   t h e   s l i d e   b l o c k   (15)   in   t h e  

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

b u t t o n   i s   e n g a g e d   w i t h   e a c h   of  t a p e r   p o r t i o n s   ( 1 5 ) a   a n d  

( 1 5 ) b   f o r m e d   on  b o t h   e n d s   of   t h e   s l i d e   b l o c k   ( 1 5 ) .  

N u m e r a l s   ( 1 8 ) a   and  ( 1 8 ) b   r e p r e s e n t   b a l l s   f o r   p o s i t i o n i n g  

t h e   p u s h   b u t t o n s   ( 1 7 ) a   and   ( 1 7 ) b .  

T h u s ,   t h e   e m b o d i m e n t   i l l u s t r a t e d   in   F i g s .   1  t o  

10  i s   a  h y b r i d   s w i t c h   c o m p r i s i n g   s a i d   s w i t c h   S1  i n c l u d i n g  

t h e   s i x   s w i t c h   e l e m e n t s   A  to   F  and  s a i d   c h a n g e o v e r   s w i t c h  

S 2 .  

N u m e r a l   (19)   in   F i g .   2  r e p r e s e n t s   a  c o n n e c t o r  

f o r   e x t e r n a l l y   l e a d i n g   t h e   c o n t a c t s   l ,   m  and  ( 1 4 ) a   t o  

( 1 6 4 d   i n   t he   c h a n g e o v e r   s w i t c h   S2  to  t h e  e x t e r i o r   ( t h e  

m i r r o r s   R  a n d   L) .   R e f e r r i n g   to  F i g .   9,  s y m b o l s   M1,  M2 

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

d r i v i n g   t h e   r i g h t - h a n d e d   m i r r o r   R,  and  M3,  M4  r e p r e s e n t  

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

t h e   l e f t - h a n d e d   m i r r o r   L .  



The  o p e r a t i o n   of  t h e   s w i t c h   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   1 1 .  

R e f e r e n c e   w i l l   be  made  to   t h e   c a s e   o f  

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

b u t t o n   ( 1 7 ) a   of  t h e   c h a n g e o v e r   s w i t c h   S2.  When  t h e   p u s h  

b u t t o n   ( 1 7 ) a   i s   p u s h e d ,   t h e   s l i d e   b l o c k   (15)   i s   s l i d  

t o w a r d   t h e   l e f t   in   F i g .   5  and  i t s   m o v a b l e   c o n t a c t s   ( 1 6 ) a  

and  ( 1 6 ) b   r e s p e c t i v e l y   c l o s e   t h e   c o n t a c t s  I   and  ( 1 4 ) a  

t o g e t h e r   a n d  t h e   c o n t a c t s   m  and  ( 1 4 ) c   t o g e t h e r   so  t h a t   t h e  

s w i t c h   Sl  i s   c o n n e c t e d   w i t h   t h e   r i g h t - h a n d   m i r r o r   R.  ( S e e  

t h e   s t a t e   in   F i g .   9 . )  

When  t h e   o p e r a t i o n   b u t t o n   (11 )   i s   p u s h e d   a t  

t h e   p o s i t i o n   ( 1 1 ) a   a t   t h e   p r e d e t e r m i n e d   t i l i n g   s t r o k e  

t h e r e a f t e r ,   and  t h e   s w i t c h   e l e m e n t s   A  and  F  a r e   c l o s e d .  

T h e n ,   t h e   e l e c t r i c   m o t o r   M1  r o t a t e s   in   s u c h   a  d i r e c t i o n   a s  

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

p i n   ( 1 0 ) a   c o r r e s p o n d i n g   to  t h e   b a l l   and  s o c k e t   b e a r i n g   ( 9 )  

i s   e n g a g e d   w i t h i n   t h e   s p l i t   g r o o v e   ( 1 3 ) a   as  shown  in   F i g .  

11  a t   t h i s   t i m e .   When  t h e   p r e s s i n g   f o r c e   i s   r e l e a s e d ,   t h e  

p i n   ( 1 0 ) a   is   e l a s t i c a l l y   p u s h e d   o u t   and  i s   r e s e t   to  t h e  

n e u t r a l   p o s i t i o n   as  shown  in  F i g .   10.  The  c l i c k i n g  

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

o p e r a t i o n   of  t he   b e a r i n g   (9)  in   t h i s   m a n n e r .  

S i m i l a r l y ,   when  t h e   p o s i t i o n s   ( 1 1 ) b   of  t h e  

b u t t o n   (11)   is   p r e s s e d ,   t he   s w i t c h   e l e m e n t s   B,  E,  t h e  



s w i t c h   e l e m e n t s   B  a n d   E  a r e   c l o s e d   and  t he   e l e c t r i c   m o t o r  

M 1  r o t a t e s   in   a  r e v e r s e   d i r e c t i o n   so  as  to  c h a n g e   t h e  

a n g l e   of  t h e   r i g h t - h a n d   m i r r o r   R  d o w n w a r d .  

When  t h e   p o s i t i o n   ( 1 1 ) c   i s   p u s h e d ,   t h e   s w i t c h  

e l e m e n t s   C  and  F  a r e   c l o s e d   and   t h e   e l e c t r i c   m o t o r   M2 

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

r i g h t - h a n d e d   m i r r o r   R  t o w a r d   t h e   l e f t .  

When  t h e   p o s i t i o n   ( I l ) d  i s   f u r t h e r   i s   p u s h e d ,  

t h e   s w i t c h   e l e m e n t s   D  and  E  a r e   c l o s e d   in  t h e   same  way  a s  

m e n t i o n e d   a b o v e .   T h e n ,   t h e   e l e c t r i c   m o t o r   M2  r o t a t e s   in   a  

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

r i g h t - h a n d   m i r r o r   R  t o w a r d   t h e   r i g h t .  

The  o p e r a t i o n s   of   t h e   b e a r i n g   (9)  when   t h e  

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

t h e   p r e s s i n g   of   t h e   p o s i t i o n   ( 1 1 ) a .  

When  t h e   push   b u t t o n   ( 1 7 ) b   of  t h e   c h a n g e o v e r  

s w i t c h   S2  i s   p u s h e d ,   t h e   l e f t - h a n d e d   m i r r o r   L  i s  

c o n t r o l l e d   in   t h e   same  way  as  d e s c r i b e d   a b o v e .  

F i g s   12  to  21  show  a  s e c o n d   e m b o d i m e n t   of  a  

s w i t c h   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n .   T h e  

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

f i r s t   e m b o d i m e n t   a r e   s u b s t a n t i a l l y   t h e   same  as  t h e   f i r s t  

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

f r o m   t h e   f i r s t   e m b o d i m e n t .   T h a t   i s ,   t h e   o p e r a t i o n   b u t t o n s  

a r e   d i v i d e d   i n t o   a  p l u r a l i t y   of   s e g m e n t s ,   and  a n  



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

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

t h e   b u t t o n .   The  d i f f e r e n t   p i n t s   f r o m   t h e   f i r s t   e m b o d i m e n t  

w i l l   be  m a i n l y   d e s c r i b e d .   The  m e m b e r s   or  p o s i t i o n s   w h i c h  

a r e   t h e   same  as  t h o s e   in   F i g s .   1  to   10  w i l l   be  d e s i g n a t e d  

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

and  d u p l i c a t e   d e s c r i p t i o n   w i l l   be  o m i t t e d .  

The  c o n s t i t u t i o n   w i l l   be  f i r s t   d e s c r i b e d .   A 

s u p p o r t i n g   p l a t e   (21)   i s   d i s p o s e d   on  t h e   r u b b e r   s h e e t   ( 5 ) .  

As  c o m p a r e d   w i t h   t h e   p l a t e   (8)  in  t h e   f i r s t   e m b o d i m e n t ,  

t h e   s u p p o r t i n g   p l a t e   (8)   i s   f o r m e d   in   s l i g h t l y   l a r g e r  

t h i c k n e s s ,   and  i s   s e c u r e d   a t   t he   p e r i p h e r a l   s u r f a c e   t o  

t h e   h o u s i n g   ( 1 ) .   O p e n i n g s   ( 2 1 ) a   i n t o   w h i c h   p r e s s i n g  

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

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

s w i t c h   e l e m e n t s   A  to   F'   a t   t h e   s u p p o r t i n g   p l a t e   ( 2 1 ) .   T h e  

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

s a i d   s p e c i f i c   c e n t r a l   p o s i t i o n   (7)  on  t h e   i n s i d e   w i t h   a  

p r o j e c t i n g   a x i a l   p i n   ( 1 ) e   as  shown  in   F i g .   14,   s a i d  

h o u s i n g   (1)  f u r t h e r   h a v i n g   f o u r   t r a p e z o i d a l   o p e n i n g s   ( 1 ) a  

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

s y m m e t r y .   O p e r a t i o n   b u t t o n s   (22)  to  (25)   a r e   r e s p e c t i v e l y  

i n s e r t e d   i n t o   t h e   t r a p e z o i d a l   o p e n i n g s   ( 1 ) a   to   ( l ) d   s o  

t h a t   each   of  t h e   o p e r a t i o n   b u t t o n s   can  be  p u s h e d   in   a n d  

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



t h e   b u t t o n s   (22)   to   ( 2 5 )   i s   p r o v i d e d   on  i t s   s i d e   f a c i n g  

t h e   r u b b e r   s h e e t   (5)  w i t h   two  p r e s s i n g   s u r f a c e s   ( 2 2 ) a ,  

( 2 2 ) b   w h i c h   p r o j e c t   s l i g h t l y   as  d e s i g n a t e d  

r e p r e s e n t a t i v e l y   of  t h e   b u t t o n s   (22)   in  F i g s .   16  to  1 8 .  

One  p r e s s i n g   s u r f a c e   ( 2 2 ) a   of   t h e   two  p r e s s i n g   s u r f a c e s  

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

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

F.  The  o p e r a t i o n   b u t t o n   (22 )   i s   p r o v i d e d   w i t h   a n  

e n g a g e m e n t   pawl   ( 2 2 ) c   e n g a g e d   t o w a r d   t h e   a x i a l   p i n   ( 1 ) e ,  

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

downward   ( t o w a r d   t h e   r u b b e r   s h e e t   s i d e ) .   The  b u t t o n   ( 2 2 )  

f u r t h e r   has   a  s p r i n g   h o l e   ( 2 2 ) d   a t   t h e   i n t e r m e d i a t e  

b e t w e e n   t h e   two  p r e s s i n g   s u r f a c e s   ( 2 2 ) a   and  ( 2 2 ) b .   A 

c o i l e d   s p r i n g   (26)   i s   d i s p o s e d   w i t h i n   t h e   s p r i n g   h o l e  

( 2 2 ) a   and  is   c o m p r e s s e d   b e t w e e n   t h e   o p e r a t i o n   b u t t o n   ( 2 2 )  

and  t h e   s u p p o r t i n g   p l a t e   (21 )   so  as  to  p r o v i d e   t h e  

o p e r a t i o n   b u t t o n   (22)   a  t e n d e n c y   to   r e t u r n   to  i t s   o r i g i n a l  

p o s i t i o n .   U s u a l l y   t h e   p r e s s i n g   s u r f a c e s   ( 2 2 ) a   and   ( 2 2 ) b  

of   t h e   o p e r a t i o n   b u t t o n   ( 2 2 )   i s   p a r t i a l l y   i n s e r t e d   i n t o  

t h e   o p e n i n g s   ( 2 1 ) a   of   t h e   s u p p o r t i n g   p l a t e s   (21)   so  t h a t  

t h e   p r e s s i n g   s u r f a c e s   ( 2 2 ) a   and   ( 2 2 ) b   a r e   s u r e l y   g u i d e d   b y  

t h e   o p e n i n g s   ( 8 ) a   when  t h e   o p e r a t i o n   b u t t o n   (22)   i s  

p u s h e d .  

The  c o n s t r u c t i o n   and   a r r a n g e m e n t   of  t h e   o t h e r  

o p e r a t i o n   b u t t o n s   (23)   to   (25)   a r e   t h e   same  as  m e n t i o n e d  



a b o v e .   The  o p e r a t i o n   b u t t o n   (23)   c o r r e s p o n d s   to  t h e  

s w i t c h   e l e m e n t s   B  a n d   E.  The  o p e r a t i o n   b u t t o n   ( 2 4 )  

c o r r e s p o n d s   to  t h e   s w i t c h   e l e m e n t s   B  a n d   E.  The  o p e r a t i o n  

b u t t o n   (24)   c o r r e s p o n d s   to  t h e   s w i t c h   e l e m e n t s   F  and  C.  

The  o p e r a t i o n   b u t t o n   (25)   c o r r e s p o n d s   to  t h e   s w i t c h  

e l e m e n t s   D  and  E.  The  o p e r a t i o n   b u t t o n   (24)   c o r r e s p o n d s  

to   t h e   s w i t c h   e l e m e n t s   D  and  E.  In  t h i s   way,   e ach   of   t h e  

o p e r a t i o n   b u t t o n s   (22)   to  (25)   c o r r e s p o n d s   to  two  s w i t c h  

e l e m e n t s .  

A  c r o w n - s h a p e d   i n t e r c e p t o r   (27)   h a v i n g   a  

s a w t o o t h e d   c a m  s u r f a c e   ( 2 7 ) a   c o r r e s p o n d i n g   to  t h e  

e n g a g e m e n t   p a w l s   ( 2 2 ) c   to  ( 2 5 ) c   is   r o t a t a b l y   a t t a c h e d   t o  

to  t h e   a x i a l   p i n   ( 1 ) e   in   t h e   s p e c i f i c   c e n t r a l   p o s i t i o n  

( 7 ) .   As  shown  in  F i g s .   19  to  21,  t h e   s a w t o o t h e d   c a m  

s u r f a c e   ( 2 7 ) a   has   t e e t h ,   t he   n u m b e r   of  w h i c h   i s   d i f f e r e n t  

f r o m   t h e   number   ( f o u r )   of  t h e   o p e r a t i o n   b u t t o n s   (22)   t o  

( 2 5 ) ,   t h a t   i s ,   t h e   n u m b e r   ( f o u r )   of  t h e   e n g a g e m e n t   p a w l s  

( 2 2 ) c   to  ( 2 5 ) c .   The  s e c t i o n a l   c r e s t s   f o r m i n g   t h e  

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

s y m m e t r i c a l   s h a p e   a t   t h e   edge   ( c r e s t   p a r t ) ,   b u t   t h e   c r e s t s  

f o r m e d   in  t he   r a n g e   of  72°  of  t h e   o p e n i n g   a n g l e   p l a n e l y   a s  

shown  in  F i g . 2 0   a r e   f o r m e d   in  an  o p e n i n g   a n g l e   of  30°  a t  

t h e   one  a r o u n d   t h e   edge   and  in  an  o p e n i n g   a n g l e   of  42°  a t  

t h e   o t h e r .   The  n u m b e r   of  t h e   t e e t h   of  t h e   s a w t o o t h e d   c a m  

s u r f a c e   ( 2 7 ) a   is   f i v e   in   t h e   i l l u s t r a t e d   e x a m p l e ,   b u t   i t  



i s   n o t   l i m i t e d   t h e r e t o   and  may  be  t h r e e ,   s e v e n ,   n i n e   o r  

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

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

i s   an  odd  n u m b e r .  

As  shown  in   F i g .   21,   when   one  ( 2 2 ) c   of  f o u r  

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

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

( 2 3 ) c   to   ( 2 5 ) c   a r e   i n   p o s i t i o n   c o r r e s p o n d i n g   to  o t h e r  

p o r t i o n s   of  r e s p e c t i v e   c o n c a v e s .   When  a n y  o n e   of  t h e  

e n g a g e m e n t   p a w l s   ( 2 2 ) c   to   ( 2 5 ) c   i s   p u s h e d   i n t o   t h e   d e e p e s t  

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

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

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

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

The  o t h e r   m e m b e r s   and  e l e m e n t s   s u c h   as  a  

c h a n g e o v e r   s w i t c h   S2  a r e   c o n s t r u c t e d   s i m i l a r   to  t h o s e   i n  

t h e   f i r s t   e m b o d i m e n t .  

The  o p e r a t i o n   of   t h e   s w i t c h   w i l l   now  b e  

d e s c r i b e d .  

R e f e r e n c e   w i l l   be  made  to   t h e   c a s e   o f  

c o n t r o l l i n g   t h e   r i g h t - h a n d e d   m i r r o r   R .  

When  t h e   o p e r a t i o n   b u t t o n   (11)   i s   p u s h e d  

t h e r e a f t e r ,   t h e   e n g a g e m e n t   pawl   (22) .c   of   t h e   b u t t o n   ( 1 1 )  

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

c a m  s u r f a c e   ( 2 7 ) a   (See   F i g .   21)  and  t h e   s w i t c h   e l e m e n t s   A 



and  F  a r e   c l o s e d .   T h e n ,   t h e   e l e c t r i c   m o t o r   Ml  r o t a t e s   i n  

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

m i r r o r   R  u p w a r d .   Even   i f   any  of  t h e   o t h e r   o p e r a t i o n  

b u t t o n s   (23)  to  (25)   i s   p u s h e d   a t   t h i s   t i m e ,   t h e  
(23)c to (25)c 

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

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

( 2 7 ) a   and  t h e r e f o r e   no  o t h e r   s w i t c h   e l e m e n t s   a r e   c l o s e d .  

When  o n l y   t h e   o p e r a t i o n   b u t t o n   (23)   is  p u s h e d ,  

t h e   e n g a g e m e n t   p a w l   ( 2 3 ) c   t h e r e o f   c o n t a c t s   t h e   s a w t o o t h e d  

c a m  s u r f a c e   ( 2 7 ) a   and  t u r n s   t h e   i n t e r c e p t o r   (27)   u n t i l   i t  

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

c a m  s u r f a c e   ( 2 7 ) a .   As  a  r e s u l t ,   t h e   s w i t c h   e l e m e n t s   B  a n d  

E  a r e   c l o s e d   and  t h e   e l e c t r i c   m o t o r   M1  r o t a t e s   in  a  

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

r i g h t - h a n d   m i r r o r   R  d o w n w a r d .  

When  o n l y   t h e   o p e r a t i o n   b u t t o n   (24)   is  p u s h e d ,  

t h e   e n g a g e m e n t   pawl   ( 2 4 ) c   t h e r e o f   b e h a v e s   in   t he   same  w a y  

as  m e n t i o n e d   a b o v e .   T h e n ,   t h e   s w i t c h   e l e m e n t s   C  and  F '  a r e  

c l o s e d   and  the   e l e c t r i c   m o t o r   M2  r o t a t e s   in   such  a  

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

R  t o w a r d   the   l e f t .  

When  o n l y   t h e   o p e r a t i o n   b u t t o n   (25)   is  p u s h e d ,  

t h e   s w i t c h   e l e m e n t s   D  and  E  a r e   c l o s e d   in   t h e   same  way  a s  

m e n t i o n e d   a b o v e .   T h e n ,   t h e   e l e c t r i c   m o t o r   M2  r o t a t e s   in   a  

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



r i g h t - h a n d   m i r r o r   R  t o w a r d   t h e   r i g h t .  

When  t h e   p u s h   b u t t o n   ( 1 7 ) b   of   t h e   c h a n g e o v e r  

s w i t c h   S2  i s   p u s h e d ,   t h e   l e f t - h a n d e d   m i r r o r   L  i s  

c o n t r o l l e d   in   t h e   same  way  as  d e s c r i b e d   a b o v e .  

F i g s .   22  to  27  show  a  t h i r d   e m b o d i m e n t   of  a  

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

e m b o d i m e n t   i s   m a i n l y   d i f f e r e n t   f rom  t h e   a f o r e s a i d   f i r s t  

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

c o n t a c t s   in   s w i t c h   e l e m e n t s .   T h a t   i s ,   c u s h i o n s   of  a  

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

t h e   s t a t i o n a r y   c o n t a c t   e l e m e n t s   and  a  m o v a b l e   c o n t a c t   i s  

f i x e d   i n s i d e   t h e   t o p   of  e a c h   of   t h e   c u s h i o n s .   T h e r e f o r e ,  

t h e   m o v a b l e   c o n t a c t s   may  be  made  of  a  m e t a l   u n l i k e   in   t h e  

f i r s t   and   s e c o n d   e m b o d i m e n t s .   C o n n e c t i o n s   b e t w e e n   t h e  

s w i t c h   e l e m e n t s   a r e   s u b s t a n t i a l l y   t h e   same  as  in   t h e   f i r s t  

and  s e c o n d   e m b o d i m e n t s .   The  t h i r d   e m b o d i m e n t   w i l l   now  b e  

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

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

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

d e s c r i b e d .   An  i n s u l a t i n g   s h e e t   (31)   i s   l a m i n a t e d   on  s a i d  

p r i n t e d   b o a r d   ( i n s u l a t i n g   b o a r d )   ( 2 ) .   T h i s   s h e e t   (31)   h a s  

c u s h i o n s   ( 3 2 a )   to   ( 3 2 h )   of  c r e s t   s h a p e d   in   s e c t i o n  

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

e l e m e n t s .   The  c u s h i o n s   a r e   made  of  r u b b e r   i n t e g r a l l y   w i t h  

t h e   s h e e t   ( 3 1 ) ,   or  t h e y   may  be  made  of   a  d i f f e r e n t  



i n s u l a t i n g   m a t e r i a l   s e p a r a t e l y   f rom  t h e   s h e e t   ( 3 1 ) .  

M o v a b l e   c o n t a c t s   ( 3 2 ) s   to   ( 3 2 ) h   a r e   f i x e d   i n s i d e   t h e   t o p  

of  t h e   c u s h i o n s   (6a )   to   ( 6 h ) .   The  m o v a b l e   c o n t a c t s   may  b e  

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

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

or  t h e y   may  be  m e t a l   p l a t e s ,   e t c .  

T h u s ,   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   t h e  

e i g h t   s w i t c h   e l e m e n t s   A  to   F'  a r e   d i s p o s e d   p l a n e l y   on  t h e  

p r i n t e d   b o a r d   (2)  and  t h e s e   s w i t c h   e l e m e n t s   A  to  F  a r e  

c o n n e c t e d   by  p r i n t e d   c o n d u c t o r s   (6)  so  as  to  f o r m   two  s e t s  

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

r e q u i r e d .   T h a t   i s ,   in   F i g .   10,  t h e   f o u r   s w i t c h   e l e m e n t s  

A,  B,  E  and  F  f o rm  one  s w i t c h   e l e m e n t   f o r   s w i t c h   e l e m e n t  

f o r   v e r t i c a l   a d j u s t m e n t   to  be  d e s c r i b e d   l a t e r )   and  t h e  

f o u r   s w i t c h   e l e m e n t s   C,  D,  E'  and  F'  fo rm  t he   o t h e r   s w i t c h  

means   ( s w i t c h   means   f o r   h o r i z o n t a l   a d j u s t m e n t ) .   T h e  

a r r a n g e m e n t   and  c o n n e c t i n g   s t a t e   of  t h e   s w i t c h   e l e m e n t s   A 

to  F'  on  t h e   p r i n t e d   b o a r d   (2)  i s   i l l u s t r a t e d   in   F i g s .   2 6  

and  27  s u b s t a n t i a l l y   t h e   same  as  t h e   f i r s t   e m b o d i m e n t .  

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

s a i d   s w i t c h   e l e m e n t s   A  to   F'  f o r m e d   as  d e s c r i b e d   a b o v e .  

More  p a r t i c u l a r l y ,   an  o p e r a t i o n   b u t t o n   (34)   i s  

d i s p o s e d   o v e r   t h e   e i g h t   c u s h i o n s   ( 3 2 a )   to  (32h)   of  t h e  

i n s u l a t i n g   s h e e t   ( 3 1 ) .   The  o p e r a t i o n   b u t t o n   (34)   i s  

s q u a r e   in   i t s   p l a n   v i e w ,   and  t h e   o u t s i d e   of  i t s   top   i s  



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

h o u s i n g   (1)  and  t h e   t o p   p l a t e   ( l a ) .   P r o j e c t i n g   p u s h  

b u t t o n s   ( 3 4 a )   to   ( 3 4 d )   p r o v i d e d   on  t h e   t op   of  t h e  

o p e r a t i o n   b u t t o n   (34)   p r o t r u d e   u p w a r d   f r o m   o p e n i n g s   ( l a )  

p r o v i d e d   i n   t h e   t o p   l a t e   of  t h e   h o u s i n g   ( 1 ) .   As  shown  i n  

F i g .   25,   t h e   o p e r a t i o n   b u t t i o n   (34)  i s   p r o v i d e d   a t   i t s  

b o t t o m  w i t h   f o u r   p r e s s i n g   s u r f a c e s   ( 3 4 e )   to  ( 3 4 h )   s o  

d i v i d e d   by  two  d i a g o n a l s .   C u s h i o n s   ( 3 2 a )   to  ( 3 2 h )   o f  

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

s t a t i o n a r y   c o n t a c t   e l e m e n t s   a r e   d i s p o s e d   on  t h e   s h e e t  

( 3 1 ) .   The  o p e r a t i o n   b u t t o n   (32)   i s   s q u a r e   in   i t s   p l a n  

v i e w ,   and  t h e   o u t s i d e   of   i t s   top   i s   e n g a g e d   w i t h   t h e  

c o r n e r s   b e t w e e n   t h e   i n n e r   w a l l s   of  a  h o u s i n g   (1)  and  t h e  

t o p   p l a t e   ( l a ) .   P r o j e c t i n g   push   b u t t o n s   ( 3 4 a )   to   ( 3 4 d )  

p r o v i d e d   on  t h e   t o p   of   t h e   o p e r a t i o n   b u t t o n   (9)  p r o t r u d e  

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

h o u s i n g   ( 1 ) .   As  shown  in  F i g .   25,  t h e   o p e r a t i o n   b u t t i o n  

(34)   i s   p r o v i d e d   a t   i t s   b o t t o m   w i t h   f o u r   p r e s s i n g   s u r f a c e s  

( 3 4 e )   to  ( 3 4 h )   so  d i v i d e d   by  two  d i a g o n a l   l i n e s ,   s a i d  

p r e s s i n g   s u r f a c e s   r e s p e c t i v e l y   l y i n g   on  t op   of  t w o  

c u s h i o n s   ( 3 2 a )   and  ( 3 2 b ) ,   (32c )   and  ( 3 2 d ) ,   ( 3 2 e )   a n d  

( 3 2 f ) ,   ( 3 2 g )   and  ( 3 2 g )   and  ( 3 2 h ) .   T h e r e f o r e ,   t h e   p r e s s i n g  

s u r f a c e   ( 3 4 e )   c o r r e s p o n d s   to  t h e   s w i t c h   e l e m e n t s   A  and  F ,  

t h e   p r e s s i n g   s u r f a c e   ( 3 4 f )   c o r r e s p o n d i n g   to   t h e   s w i t c h  

e l e m e n t s   B  a n d   E,  t h e   p r e s s i n g   s u r f a c e   ( 3 4 g )   c o r r e s p o n d i n g  



to  t h e   s w i t c h   e l e m e n t s   C  and  F ' ,   t h e   p r e s s i n g   s u r f a c e  

( 3 4 h )   c o r r e s p o n d i n g   to   t h e   s w i t c h   e l e m e n t s   D  and  E ' .  

T h u s ,   t h e   p r e s s i n g   s u r f a c e   ( 3 4 e )   to   ( 3 4 h )   of   t h e   o p e r a t i o n  

b u t t o n   (34)   c o r r e s p o n d s   to  two  s w i t c h   e l e m e n t s .  

The  o p e r a t i o n   b u t t o n   (34)   i s   p r o v i d e d   in   t h e  

c e n t e r   and   f o u r   c o r n e r s   of  i t s   b o t t o m   w i t h   p r o j e c t i o n s  

( 3 4 i )   and   ( 3 4 j )   to  (34m)  f o r   p r e v e n t i n g   t h e   s i m u l t a n e o u s  

o p e r a t i o n   of  more   t h a n   one  p r e s s i n g   s u r f a c e   t h e r e o f .   I f  

two  p u s h   b u t t o n s ,   f o r   e x a m p l e ,   ( 3 4 a )   and  ( 3 4 c )   or  ( 3 4 a )  

and  ( 3 4 d ) ,   a r e   p u s h e d   w i t h   t h e   same  f o r c e   a t   t h e   s a m e  

t i m e ,   t h e   p r o j e c t i o n   ( 3 4 i )   p a s s e s   t h r o u g h   an  o p e n i n g   ( 5 a )  

in   t h e   c e n t e r   of  t he   i n s u l a t i n g   s h e e t   (31)   and  c o n t a c t s  

t h e   b o a r d   (2)  w h i l e   one  of  t h e   p r o j e c t i o n s   ( 3 4 j )   to  ( 3 4 m )  

p a s s e s   t h r o u g h   one  of  n o t c h e s   ( 3 1 b )   and  c o n t a c t s   t h e   b o a r d  

( 2 ) ,   so  t h a t   t he   s w i t c h   e l e m e n t s   c o r r e s p o n d i n g   to  t w o  

p r e s s i n g   s u r f a c e ,   f o r   e x a m p l e ,   F  and  F ' ,   A  and  D  or  F  a n d  

E ' ,   a r e   n o t   c l o s e d   a t   t h e   same  t i m e ,   t h u s   t h e   p o s s i b i l i t y  

of  t h e   o b l i q u e   m o v e m e n t   of  t he   m i r r o r   or  s h o r t   c i r c u i t  

b e i n g   e l i m i n a t e d .   T h e r e f o r e ,   t h e   l e n g t h s   of  t h e  

p r o j e c t i o n s   ( 3 4 i )   and  ( 3 4 j )   to  (34m)  a r e   d e s i g n e d   s u c h  

t h a t   t h e   p r o j e c t i o n s   a r e   ou t   of  c o n t a c t   w i t h   t h e   b o a r d   ( 2 )  

when  one  of  t h e   push   b u t t o n s   ( 3 4 a )   to  ( 3 4 d )   i s   p r o p e r l y  

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

t h e   p r o j e c t i o n s   come  i n t o   c o n t a c t   w i t h   t h e   b o a r d   (2)  so  a s  

to  p r e v e n t   any  s w i t c h   e l e m e n t s   f rom  b e i n g   c l o s e d   when  a  



p l u r a l i t y   of  p u s h   b u t t o n s   a r e   p u s h e d   a t   t h e   same  t i m e .  

The  o t h e r   member s   and  e l e m e n t s   such   as  t h e  

s w i t c h   S2  a r e   c o n s t r u c t e d   s u b s t a n t i a l l y   in   t h e   same  a s  

t h o s e   in   t h e   f i r s t   and  s e c o n d   e m b o d i m e n t s .  

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

e m b o d i m e n t   w i l l   now  be  d e s c r i b e d .  

R e f e r e n c e   w i l l   be  made  to  t h e   c a s e   o f  

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

b u t t o n   ( 1 7 ) a   of  t h e   c h a n g e o v e r   s w i t c h   S2.  When  t h e   p u s h  

b u t t o n   ( 1 7 ) a   i s   p u s h e d ,   t h e   c u s h i o n s   ( 3 2 a ) ,   ( 3 2 ) b   a r e  

c o n t r a c t e d   and  i t s   m o v a b l e   c o n t a c t s   ( 3 3 ) a   and  ( 3 3 ) b  

r e s p e c t i v e l y   c l o s e   t h e   s t a t i o n a r y   c o n t a c t s   ( 3 f ) ,   ( 4 f ) ,   a n d  

( 3 a ) ,   ( 4a )   t o g e t h e r   so  t h a t   t h e   s w i t c h   e l e m e n t s   A,  F  a r e  

c l o s e d ,   t h e   m o t o r   M1  i s   r o t a t e d   in   a  n o r m a l   d i r e c t i o n ,  

t h e r e b y   c o n t r o l l i n g   to  d i r e c t   t h e   a n g l e   of  t he   r i g h t - h a n d  

m i r r o r   R  u p w a r d .   When  t h e   p o s i t i o n   ( 3 4 a )   of  t h e   o p e r a t i o n  

b u t t o n   (34)   i s   p u s h e d   t h e r e a f t e r   in   t h e   p r e d e t e r m i n e d  

i n c l i n i n g   s t r o k e ,   t h e   c u s h i o n s   ( 3 2 a ) ,   ( 3 2 b )   a r e  

c o n t r a c t e d ,   t h e   m o v a b l e   c o n t a c t s   ( 3 3 a ) ,   ( 33b )   a r e   p r e s s u r e  

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

and   t h e   m o t o r   M1  r o t a t e s   in   t h e   p o s i t i v e   d i r e c t i o n ,  

t h e r e b y   c h a n g i n g   t h e   a n g l e   of  t h e   r i g h t - h a n d e d   m i r r o r   R 

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

r e l e a s e d ,   t h e   o p e r a t i o n   b u t t o n   (34)   r e t u r n s   to  i t s   n e u t r a l  

p o s i t i o n   as  shown  in   F i g .   23  by  t h e   e l a s t i c i t y   of  t h e  



c u s h i o n s   ( 3 2 a ) ,   ( 3 2 b ) .   Such  e l a s t i c   a c t i o n   of   t h e  

c u s h i o n s   ( 3 2 a ) ,   ( 3 2 b )   p r o v i d e   a  good   f e e l i n g   of  c l i c k i n g .  

When  t h e   p o s i t i o n   ( 3 4 b )   of  t h e   o p e r a t i o n  

b u t t o n   (34)   i s   p r e s s e d ,   t h e   s w i t c h   e l e m e n t s   B  a n d   E  a r e  

c l o s e d   and  t h e   e l e c t r i c   m o t o r   M1  r o t a t e s   in   a  r e v e r s e  

d i r e c t i o n   so  as  to  c h a n g e   t h e   a n g l e   of  t h e   r i g h t - h a n d  

m i r r o r   R  d o w n w a r d .  

When  t h e   p o s i t i o n   ( 3 4 c )   of  t h e   o p e r a t i o n  

b u t t o n   (34)  i s   p r e s s e d ,   t h e   s w i t c h   e l e m e n t s   C  and  F'  a r e  

c l o s e d   and  t h e   e l e c t r i c   m o t o r   M2  r o t a t e s   in   s u c h   a  

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

R  t o w a r d   t he   l e f t .  

When  t h e   p r o j e c t i o n   ( 3 4 d )   of  t h e   o p e r a t i o n  

b u t t o n   (34)  i s   p r e s s e d ,   t h e   s w i t c h   e l e m e n t s   D  l a n d   E'  a r e  

c l o s e d   and  t he   e l e c t r i c   m o t o r   M2  r o t a t e s   in   a  r e v e r s e  

d i r e c t i o n   so  as  to  c h a n g e   t he   a n g l e   of  t h e   r i g h t - h a n d e d  

m i r r o r   R  t o w a r d   t h e   r i g h t .  

When  t h e   p o s i t i o n s   ( 3 4 b ) ,   ( 3 4 c ) ,   or  ( 34d )   i s  

p r e s s e d ,   t he   c u s h i o n s   ( 32c )   and  ( 3 2 d ) ,   ( 3 2 e )   and  ( 3 2 f ) ,   o r  

( 3 2 g )   and  (32h)   b e h a v e   in  t he   same  way  as  when  t h e  

p o s i t i o n   (34a)   i s   p r e s s e d .  

When  t h e   push   b u t t o n   (17b)   of   t h e   c h a n g e o v e r  

s w i t c h   S2  is   p r e s s e d ,   t h e   l e f t - h a n d   m i r r o r   L  i s   c o n t r o l l e d  

in  t he   same  way  as  d e s c r i b e d   a b o v e .  



INDUSTRIAL  A P P L I C A B I L I T Y  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   a  

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

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

power   s u p p l y   can  be  c o n s t r u c t e d .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   a s  

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

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

a r e   a r r a n g e d   in   a  h o u s i n g ,   and   c u s h i o n s   p r o v i d e d  

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

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

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

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

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

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

c u s h i o n s .   A c c o r d i n g l y ,   t h e   p r o f i l e   may  be  f o r m e d   in   f l a t  

and  t h i n   s t r u c t u r e ,   t h e   n u m b e r   of   p a r t s   can  be  r e d u c e d  

w i t h   r e a d y   a s s e m b l i n g   w o r k   i n   h i g h   r e l i a b i l i t y   in   t h e  

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

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

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

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

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

of  t h e   a p p l i e d   v o l t a g e   f r o m   t h e   power   s u p p l y   to  t h e   m o t o r s  

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



t h e   m i r r o r s   b e t w e e n   u p w a r d   and  downward   or  b e t w e e n   t h e  

r i g h t w a r d   and  l e f t w a r d .   A c c o r d i n g l y ,   t h e   two  s e t s   of  t h e  

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

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

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

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

f a c i l i t a t i n g   t h e   a s s e m b l i n g   of  t h e   s w i t c h e s   to   t h e  

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

t h e   i n d u s t r i a l   f i e l d .  



1.  A  s w i t c h   c o m p r i s i n g   an  i n s u l a t i n g   b o a r d  

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

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

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

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

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

s t a t i o n a r y   c o n t a c t   e l e m e n t s   t o g e t h e r   w i t h   t h e   e l e m e n t s ,  

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

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

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

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

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

c o r r e s p o n d i n g   to  s a i d   s p h e r e s ,   each   of  s a i d   s p h e r e s   h a v i n g  

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

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

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

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

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

v i a   s a i d   p i n   and  g r o o v e s .  

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

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

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

s a i d   p r e s s i n g   s u r f a c e s ,   and   s a i d   s w i t c h   e l e m e n t s   fo rm  two  

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



e l e c t r i c   power   s u p p l y .  

3.  A  s w i t c h   c o m p r i s i n g   a  h o u s i n g ,   an  i n s u l a t i n g  

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

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

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

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

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

i m p a r t e d   t h e r e t o   and  an  e n g a g i n g   pawl   p r o j e c t e d   t o w a r d  

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

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

i n t e r c e p t o r   f o r m e d   w i t h   a  s a w t o o t h e d   cam  s u r f a c e   made  o f  

number   of  t e e t h   d i f f e r e n t   f rom  t he   n u m b e r   of  s a i d   b u t t o n s  

c o r r e s p o n d i n g   to  s a i d   e n g a g i n g   p a w l s   on  t h e   end  f a c e  

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

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

pawl   i s   p r e s s - f i t t e d   i n t o   t h e   d e e p e s t   p a r t   of  t he   c o n c a v e  

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

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

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

number   of  s a i d   b u t t o n s   i s   4,  two  each   of  s a i d   s w i t c h  

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

s w i t c h   e l e m e n t s   f o r m   two  s e t s   of  s w i t c h   means   f o r   c h a n g i n g  

the   p o l a r i t y   of  an  e l e c t r i c   power   s u p p l y .  

5.  A  s w i t c h   c o m p r i s i n g   a  h o u s i n g ,   an  i n s u l a t i n g  

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



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

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

p o s i t i o n   on  s a i d   i n s u l a t i n g   b o a r d ,   an  i n s u l a t i n g   s h e e t  

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

c r e s t   s h a p e   in   s e c t i o n   e x p a n d i n g   t o w a r d   s a i d   s t a t i o n a r y  

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

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

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

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

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

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

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

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

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

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

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

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

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

t h e   p r e s s i n g   s u r f a c e s   of  s a i d   b u t t o n s   a r e   4,  two  e a c h   o f  

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

s u r f a c e s ,   and  s a i d   s w i t c h   e l e m e n t s   fo rm  two  s e t s   of  s w i t c h  

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

s u p p l y .  
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