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@  Push-button  switch. 
  A  switch  in  which  a  switch  unit  is  constituted  by  situating 
the  free  end  of  a  first  movable  member  disposed  with  a 
contact  between  stationary  contacts  opposing  to  each  other 
along  the  vertical  direction,  while  engaging  the  other  end  of 
the  movable  member  to  a  fixed  portion,  pivoting  one  end  of 
a  second  movable  member  to  the  free  end  of  the  first 
movable  member  while  engaging  a  spring  to  the  other  end 
of  the  second  movable  member,  thereby  biasing  the  contact 
of  the  first  movable  member  to  one  of  the  stationary 
contacts,  and  setting  the  other  end  of  the  second  movable 
member  to  a  switch  operation  portion,  as  well  as  a  switch 
wherein  a  housing,  which  enhouses  a  push  button  unit 
containing  an  illumination  unit,  a  socket  unit  to  be  connected 
to  the  illumination  unit  and  a  plunger  to  be  connected  to  the 
push  button  switch,  contains  to  secure  the  switch  mechan- 
ism  at  the  lower  opening  thereof  and  the  lower  end  of  the 
plunger  is  disposed  to  the  switch  operation  portion. 



2.  FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   c o n c e r n s   a  s w i t c h   f o r   u se   in   v a r i o u s  

t y p e s   of  e l e c t r o n i c   e q u i p m e n t s   a n d ,   more   s p e c i f i c a l l y ,   i t  

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

of  a  push   b u t t o n .  

3.  BACKGROUND  OF  THE  INVENTION 

As  t h e   g e n e r a l   c o n t a c t   s t r u c t u r e   f o r   t h e   a b o v e -  

m e n t i o n e d   s w i t c h ,   t h e   s t r u c t u r e   as  shown  in   F i g u r e   20  h a s  

b e e n   k n o w n .  

S p e c i f i c a l l y .   to   t h e   i n n e r   s p a c e   b e t w e e n   a  s w i t c h  

c o v e r   201  and  a  s w i t c h   b a s e   202  d i s p o s e d   o p p o s i n g   to  e a c h  

o t h e r   v e r t i c a l l y ,   an  u p p e r   t e r m i n a l   203  and  a  l o w e r  

t e r m i n a l   204  a r e   d i s p o s e d   o p p o s i n g l y   one  a b o v e   t h e   o t h e r  

w i t h   a  p r e d e t e r m i n e d   g a p ,   and  c o n t a c t s   205 ,   206  a r e   s e c u r e d  

to  t h e   o p p o s i n g   f a c e s   of  b o t h   of  t h e   t e r m i n a l s   203 ,   2 0 4  

r e s p e c t i v e l y .  

A  common  t e r m i n a l   207  is   d i s p o s e d   v e r t i c a l l y   on  o n e  

s i d e   of  t h e   c o n t a c t s   205 ,   206,   in   w h i c h   t h e   b a s e   end  of   a  

f i r s t   m o v a b l e   member   208  i s   e n g a g e d   to   t h e   l o w e r   p o r t i o n  

of  t he   common  t e r m i n a l   207  w h i l e   t h e   f r e e   end  of  t h e   f i r s t  



m o v a b l e   m e m b e r   208  i s   s i t u a t e d   in  t he   v i c i n i t y   of   t h e  

c o n t a c t s   2 0 5 ,   206  of  t h e   a b o v e - m e n t i o n e d   u p p e r   and  l o w e r  

t e r m i n a l s   2 0 3 ,   2 0 4 .  

A  s e c o n d   m o v a b l e   member   209  i n s e r t e d   b e t w e e n   t h e  

c o n t a c t s   2 0 5 ,   206  i s   e n g a g e d   a t   one  end  t h e r e o f   to  t h e  

f r e e   end   of   t h e   f i r s t  m o v a b l e   member   208 ,   and   t h e   s e c o n d  

m o v a b l e   m e m b e r   209  h a s   c o n t a c t s   210 ,   210  s e c u r 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   c o n t a c t s   205 ,   2 0 6  

r e s p e c t i v e l y .   F u r t h e r ,   a  s p r i n g   211  i s   s t r e t c h e d   b e t w e e n  

t h e   o u t e r   end   of   t h e   s e c o n d   m o v a b l e   member   209  and   t h e  

common  t e r m i n a l   207 ,   so  t h a t   t h e   c o n t a c t   210  on  t h e   s e c o n d  

m o v a b l e   m e m b e r   209  i s   a l w a y s   b i a s e d   to   be  in   c o n t a c t   w i t h  

t h e   c o n t a c t   206  on  t h e   l o w e r   t e r m i n a l   2 0 4 .  

An  o p e r a t i o n   member   212  u n d e r g o i n g   t h e   d e p r e s s i n g  

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

m o v a b l e   m e m b e r   209 .   When  t h e   o p e r a t i o n   member   212  i s  

d e p r e s s e d ,   t h e   f r e e   end   of   t he   s e c o n d   m o v a b l e   member   2 0 9  

m o v e s   d o w n w a r d l y   to   s w i t c h   t he   c o n t a c t   210  of  t h e   s e c o n d  

m o v a b l e   m e m b e r   209  f r o m   t h e   c o n t a c t   206  on  t h e   l o w e r  

t e r m i n a l   204  to   t h e   c o n t a c t   205  on  t h e   u p p e r   t e r m i n a l   2 0 3 .  

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

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

N a m e l y ,   upon   s w i t c h i n g   the   s e c o n d   m o v a b l e   member   2 0 9 ,  

t h e   s e c o n d   m o v a b l e   member   209  i s   s l a n t e d   l a r g e l y  

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

m e m b e r   212  to   r e s u l t   in   a  s l i p ,   due  to  t h e   s l a n t i n g ,  



b e t w e e n   the   c o n t a c t   210  of  the   s e c o n d   m o v a b l e   member   2 0 9  

and  the   c o n t a c t   206  on  t h e   l o w e r   t e r m i n a l   204  in  a  

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

f o r   t h e   c o n t a c t   b e t w e e n   t h e   c o n t a c t   205  on  t he   u p p e r  

t e r m i n a l   203  and  t h e   c o n t a c t   210  of  t h e   s e c o n d   m o v a b l e  

member   205  a f t e r   s w i t c h i n g   o p e r a t i o n .  

I f   t h e   s l i p p i n g   c o n t a c t   i s   a c t e d   b e t w e e n   t h e   c o n t a c t s  

206 ,   210  and  b e t w e e n   t h e   c o n t a c t s   205 ,   2 1 0 ,   t h e   c o n t a c t  

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

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

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

s w i t c h   l i f e .  

4.  CONSTITUTION  OF  THE  INVENTION 

T h i s   i n v e n t i o n   c o n c e r n s   a  s w i t c h   in   w h i c h   a  s w i t c h  

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

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

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

d i r e c t i o n ,   w h i l e   e n g a g i n g   t he   o t h e r   end  of  t h e   m o v a b l e  

member   to  a  f i x e d   p o r t i o n ,   p i v o t i n g   one  end   of  a  s e c o n d  

m o v a b l e   member  to  t h e   f r e e   end  of  t h e   f i r s t   m o v a b l e  

member   w h i l e   e n g a g i n g   a  s p r i n g   to  t h e   o t h e r   end  of  t h e  

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

f i r s t   m o v a b l e   member   to  one  of  t h e   s t a t i o n a r y   c o n t a c t s ,  

and   s e t t i n g   t h e   o t h e r   end  of  t h e   s e c o n d   m o v a b l e   member   t o  

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



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

i l l u m i n a t i o n   u n i t ,   a  s o c k e t   u n i t   to  be  c o n n e c t e d   to   t h e  

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

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

at   t h e   l o w e r   o p e n i n g   t h e r e o f   and  t h e   l o w e r   end   of   t h e  

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

5.  OBJECT  0P  THE  INVENTION 

The  f i r s t   o b j e c t   of   t h i s   i n v e n t i o n   i s   to   p r o v i d e   a  

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

in   t h e   s w i t c h   o p e r a t i o n   c h a r a c t e r i s t i c   by  p r e v e n t i n g   t h e  

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

The   s e c o n d   o b j e c t   i s   to   p r o v i d e   an  e f f e c t i v e   d o u b l e -  

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

The   t h i r d   o b j e c t   i s   to   p r o v i d e   a  p u s h   b u t t o n   a n d  

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

a s s e m b l e d   w i t h   e a s y .  

The  f o u r t h   o b j e c t   i s   to  p r o v i d e   a  s w i t c h   i n   w h i c h   a n  

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

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

The  f i f t h   o b j e c t   i s   to   p r o v i d e   a  s w i t c h   c a p a b l e   o f  

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

t h e   i n s i d e   by  an  e f f e c t i v e   s e a l i n g   m e c h a n i s m ,   w h e n  

c o n s t i t u t e d   as   a  p u s h   b u t t o n   s w i t c h .  

The  s i x t h   o b j e c t   i s   to  p r o v i d e   a  s w i t c h   in   w h i c h   t h e  

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



t he   push   b u t t o n   can  be  u s e d   as  a  d i s p l a y   m e a n s ,   w h e n  

c o n s t i t u t e d   as  an  i l l u m i n a t i o n   t y p e   p u s h   b u t t o n .  

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

of  o b t a i n i n g   an  e f f e c t i v e   c o n n e c t i o n   f o r   i l l u m i n a t i o n  

e l e m e n t s   c o n t a i n e d   in  a  push   b u t t o n ,   when  c o n s t i t u t e d   a s  

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

The  e i g h t h   o b j e c t   i s   to  p r o v i d e   a  s w i t c h   c a p a b l e   o f  

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

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

s e c u r i n g   u s i n g   a  r e s i l i e n t   m e m b e r ,   when  c o n s t i t u t e d   as  a  

p u s h   b u t t o n   s w i t c h .  

The  n i n e t h   o b j e c t   i s   to  p r o v i d e   an  e f f e c t i v e  

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

c o n s t i t u t e d   as  a  p u s h   b u t t o n   s w i t c h   or   an  i l l u m i n a t i o n  

t y p e   p u s h   b u t t o n   s w i t c h .  

6.  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

i n v e n t i o n ,   w h e r e i n  

F i g u r e   1  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   f o r   a n  

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

F i g u r e   2  i s   a  s i d e   e l e v a t i o n a l   v i e w   f o r   t h e  

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

F i g u r e   3  i s   a  v e r t i c a l   c r o s s   s e c t i o n a l   v i e w   f o r   t h e  

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

F i g u r e   4  is   a  s i d e   e l e v a t i o n a l   v i e w   f o r   a  p o r t i o n   o f  



t h e   s w i t c h   s h o w i n g   t h e   m o u n t i n g   s t a t e   of  an  i l l u m i n a t i o n  

u n i t   to  a  p u s h   b u t t o n   u n i t ,  

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

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

u n i t   to  t h e   p u s h   b u t t o n   u n i t   when  i t   i s   r e v e r s e d ,  

F i g u r e   6  i s   a  t r a n s v e r s a l   c r o s s   s e c t i o n a l   v i e w   f o r   a  

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

F i g u r e  7   a - h   a r e   e x p l a n a t o r y   v i e w s   s h o w i n g   t h e  

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

F i g u r e   8  i s   a  v e r t i c a l   c r o s s   s e c t i o n a l   v i e w   f o r   a  

s o c k e t   u n i t   p o r t i o n ,  

F i g u r e   9  i s   a  p a r t i a l l y   c u t - a w a y   p e r s p e c t i v e   v i e w   f o r  

a  s o c k e t   b a s e ,  

F i g u r e   10  i s   a  p l a n   v i ew  f o r   t h e   s o c k e t   b a s e   w h e n  

m o u n t e d   w i t h   a  l a m p ,  

F i g u r e   11  i s   a  p l a n   v iew  f o r   t h e   s o c k e t   b a s e   w h e n  

m o u n t e d   w i t h   L E D ,  

F i g u r e   12  i s   a  v e r t i c a l   c r o s s   s e c t i o n a l   v i e w   f o r   a  

p o r t i o n   of   t h e   s o c k e t   u n i t ,  

F i g u r e   13  i s   a  s i d e   e l e v a t i o n a l   v i e w   f o r   t h e   s o c k e t  

u n i t ,  

F i g u r e   14  i s   a  p e r s p e c t i v e   v i e w   f o r   a  s w i t c h  

m e c h a n i s m ,  

F i g u r e   15  i s   a  p e r s p e c t i v e   v i e w   f o r   a  h o u s i n g  

m o u n t i n g   p o r t i o n ,  

F i g u r e   16  i s   a  p e r s p e c t i v e   v i e w   f o r   a  h o u s i n g   m o u n t e d  



w i t h   a  r e s i l i e n t   m e m b e r ,  

F i g u r e   17  is  a  v e r t i c a l   c r o s s   s e c t i o n a l   v i e w   f o r   a  

s w i t c h   s o c k e t ,  

F i g u r e   18  i s   a  p l a n   v iew  f o r   t h e   s w i t c h   s o c k e t ,  

F i g u r e   19  i s   a  p e r s p e c t i v e   v i e w   f o r   a  p o r t i o n   of  t h e  

s w i t c h   s o c k e t ,   a n d  

F i g u r e   20  i s   a  v e r t i c a l   c r o s s   s e c t i o n a l   v i e w   f o r   a  

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

7.  EMBODIMENT  OF  THE  INVENTION 

T h i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   m o r e  

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

to  t h e   d r a w i n g s .  

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

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

As  shown  in  F i g u r e s   1,  2  and  3,  an  i l l u m i n a t i o n   t y p e  

p u s h   b u t t o n   s w i t c h   20  c o m p r i s e s   a  p u s h   b u t t o n   u n i t   21  f o r  

s w i t c h i n g   o p e r a t i o n ,   an  i l l u m i n a t i o n   u n i t   22  f o r  

i l l u m i n a t i n g   t h e   i l l u m i n a t i o n   f a c e ,   a  p l u n g e r   23  f o r  

t r a n s m i t t i n g   the   d e p r e s s i n g   amount   of  t h e   p u s h   b u t t o n  

u n i t   21  d o w n w a r d l y ,   a  s o c k e t   u n i t   24  f o r   t h e   e l e c t r i c a l  

c o n n e c t i o n   of  t he   i l l u m i n a t i o n   u n i t   22,  a  s w i t c h   u n i t   2 5  

a c t u a t e d   by  t h e   d e p r e s s i o n   of  t h e   p l u n g e r   23 ,   a n d  a  

h o u s i n g   26  f o r   e n h o u s i n g   e a c h   of  t h e   e l e m e n t s   2 1  -   2 5 .  

(a )   D e s c r i p t i o n   of  t h e   Push   B u t t o n   U n i t  

The  p u s h   b u t t o n   u n i t   21  is  c o n s t i t u t e d   as  d e s c r i b e d  



b e l o w .  

S p e c i f i c a l l y ,   a  r e c t a n g u l a r   b o x - l i k e   p u s h   b u t t o n   2 7  

o p t i o n a l l y   p i g m e n t e d   w i t h   r e d ,   y e l l o w ,   g r e e n   or   l i k e   o t h e r  

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

t h e r e o f   a  r e c t a n g u l a r   m a r k   p l a t e   28  a t t a c h e d   w i t h   a  m a r k  

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

d i f f u s i o n   p l a t e   29  f o r   d i f f u s i n g   l i g h t ,   and  a  r e f l e c t i o n  

m e m b e r   30  i s   i n s e r t e d   f i t t i n g l y   t h e r e b e l o w .  

The  d i f f u s i o n   p l a t e   29  is   r e c e s s e d   a t   t h e   t o p   s u r f a c e  

t h e r e o f   and   t h e   mark   p l a t e   28  i s   f i t t e d   to   t h e   r e c e s s .  

The  r e f l e c t i o n   member   30  has   a  r e c t a n g u l a r   p e r i p h e r a l  

e d g e   31  f o r m e d   a t   t h e   u p p e r   end  t h e r e o f   c a p a b l e   o f   f i t t i n g  

t h e   l o w e r   o p e n i n g   of   t h e   p u s h   b u t t o n   27,   a n d  a   s t e p   32  i s  

f o r m e d   to   t h e   i n s i d e   o f   t h e   p e r i p h e r a l   e d g e   31,   t o   w h i c h  

d i f f u s i o n   p l a t e   29  i s   f i t t e d   at   t h e   l o w e r   s u r f a c e   t h e r e o f .  

E n g a g e m e n t s   33,   33  a r e   f o r m e d   s t e p w i s e   a t   t h e   t w o  

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

t h e   p e r i p h e r a l   e d g e   31  of   t h e   r e f l e c t i o n . m e m b e r   30,   a n d  

e n g a g i n g   p r o t r u s i o n s   34 ,   34  a r e   f o r m e d   to  t h e   i n n e r   w a l l  

of  t h e   b o t t o m   o p e n i n g   o f   t h e   push   b u t t o n   27  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 s   33 ,   33,   so  t h a t   upon   f i t t i n g   of   t h e  

r e f l e c t i o n   member   30  t o   t h e   o p e n i n g ,   t h e   e n g a g e m e n t s   3 3 ,  

33  and  t h e   e n g a g i n g   p r o t r u s i o n s   34,  34  a r e   e n g a g e d   w i t h  

e a c h   o t h e r   to   i n t e g r a l l y   s e c u r e   t he   p u s h   b u t t o n   27,   t h e  

mark   p l a t e   28,  t h e   d i f f u s i o n   p l a t e   29  and  t h e   r e f l e c t i o n  

m e m b e r   3 0 .  



The  c i r c u m f e r e n t i a l   s u r f a c e   of  the   r e f l e c t i o n   m e m b e r  

30  is   r e s t r i c t e d   f rom  the   u p p e r   to  t he   l o w e r   p o r t i o n s   a s  

a  s q u a r e   c o n i c a l   s h a p e ,   in  w h i c h   the   c e n t r a l   p o r t i o n  

c o n s t i t u t e s   a  c y l i n d r i c a l   p o r t i o n   35,  t he   i n n e r   p e r i p h e r a l  

s u r f a c e   c o n s t i t u t e s   a  r e f l e c t i o n   s u r f a c e   36  s l a n t e d   t o w a r d  

the   c e n t r a l   p o r t i o n   and  t he   r e f l e c t i o n   s u r f a c e   36  r e f l e c t s  

t h e   l i g h t   f rom  the   i l l u m i n a t i o n   e l e m e n t   c o n t a i n e d   in  t h e  

c y l i n d r i c a l   p o r t i o n   35  u p w a r d l y .  

The  c y l i n d r i c a l   p o r t i o n   35  of  t h e   r e f l e c t i o n   m e m b e r  

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

i l l u m i n a t i o n   u n i t   22  and  a  s t r u c t u r e   f o r   r e g u l a t i n g   t h e  

d i r e c t i o n   of  c o n t a i n i n g   t h e   i l l u m i n a t i o n   u n i t   2 2 .  

S p e c i f i c a l l y ,   s u p p o r t s   37,  37  a r e   s u s p e n d e d   a t   t h e  

o p p o s i n g   p o s i t i o n s   on  t he   c y l i n d r i c a l   p o r t i o n   35  of  t h e  

r e f l e c t i o n   member   30  and  t h e   s u p p o r t s   37,   37  h a v e   e l o n g a t e  

g r o o v e s   38,  38  e a c h   of  a  l e n g t h   c o r r e s p o n d i n g   to   t h e  

d e p r e s s i n g   s t r o k e   of  t he   push   b u t t o n   u n i t   2 1 .  

The  i l l u m i n a t i o n   u n i t   22  c o n t a i n e d   w i t h i n   t h e   o p e n i n g  

of  t h e   c y l i n d r i c a l   p o r t i o n   35  has   p r o t r u s i o n s   40  f o r m e d   a t  

t he   s i d e   of  a  e l e m e n t   h o l d e r   39  t h e r e o f   f o r   f i t t i n g   t h e  

e l o n g a t e   g r o o v e s   3 8 .  

F u r t h e r ,   p r o t r u s i o n s   41,  41  a c t i n g   on  t h e   s u p p o r t s  

37,  37  a r e   a r r a n g e d   at   t he   l o w e r   o u t e r   p e r i p h e r y   of  t h e  

e l e m e n t   h o l d e r   3 9 .  

The  s u p p o r t   37  has   a  n o t c h   42  f o r m e d   a t  o n e   s i d e   e d g e  

t h e r e o f   and  an  a b u t m e n t   43  at   the   l o w e r   end  t h e r e o f ,   w h i c h  



a c t   as  d e s c r i b e d   b e l o w .  

As  shown  in  F i g u r e   4,  the   n o t c h   42  a l l o w s   t h e  

p r o t r u s i o n   41  to  be  i n s e r t e d   t h e r e t h r o u g h   when  t h e  

p r o t r u s i o n   40  of  t h e   e l e m e n t   h o l d e r   39  i s   f i t t e d   in  t h e  

e l o n g a t e   g r o o v e   38  of  t h e   s u p p o r t   37  in   t h e   d i r e c t i o n   o f  

an  h o u s i n g   t h e   i l l u m i n a t i o n   u n i t   22  u s e d   as  t h e   i l l u m i n a t i o n  

t y p e   p u s h   b u t t o n   s w i t c h   2 0 .  

F u r t h e r ,   as  shown  in  F i g u r e   5,  an  a b u t m e n t   43  a b u t s  

a g a i n s t   t h e   u p p e r   s u r f a c e   of  t h e   p r o t r u s i o n   41  of  t h e  

e l e m e n t   h o l d e r   39  and   i n h i b i t s   t h e   i n s e r t i o n   of  t h e  

p r o t r u s i o n   41  when  t h e   p r o t r u s i o n   40  of  t h e   e l e m e n t   h o l d e r  

39  i s   e n g a g e d   in   t h e   e l o n g a t e   g r o o v e   38  of  t h e   s u p p o r t   3 7  

in  t h e   d i r e c t i o n   of   e n h o u s i n g   t h e   i l l u m i n a t i o n   u n i t   2 2  

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

22  by  1 8 0 * .  

By  t h e   o p e r a t i o n   as  d e s c r i b e d   a b o v e ,   t h e   d i r e c t i o n   o f  

e n h o u s i n g   t h e   i l l u m i n a t i o n   u n i t   22  i s   r e g u l a t e d   to  a  

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

u n i t   22  on  t h e   s u p p o r t s   37,  37,  a s s e m b l i n g   work  f o r   t h e  

p u s h   b u t t o n   u n i t   21  and   t h e   i l l u m i n a t i o n   u n i t   22  i s  

f a c i l i t a t e d .  

The  c y l i n d r i c a l   p o r t i o n   35  of  t h e   r e f l e c t i o n   m e m b e r  

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

2 3 .  

S p e c i f i c a l l y ,   e n g a g i n g   f i n g e r s   44,   44  a r e   s u s p e n d e d  

at  the   o p p o s i n g   p o s i t i o n s   on  t h e   c y l i n d r i c a l   p o r t i o n   35  



d i s p l a c e d   by  90  d e g r e e   f r o m  t h e   p o s i t i o n s   f o r   t he   s u p p o r t s  

37,  37,  and  t he   e n g a g i n g   f i n g e r s   44,   44  a r e   f o r m e d   w i t h  

s e i z i n g   g r o o v e s   45,   45  o p e n e d   at  t h e   l o w e r   e n d s .  

The  p l u n g e r   23  i s   in  a  c y l i n d r i c a l   s h a p e   and  h a s  

p r o t r u s i o n s   46,   46  f o r m e d   on  the   i n n e r   w a l l   s u r f a c e   of  t h e  

u p p e r   end  t h e r e o f   a t   t h e   p o s i t i o n s   o p p o s i n g   to  t he   e n g a g i n g  

f i n g e r s   44.,  44.  The  p r o t r u s i o n s   46,   46  a r e   e n g a g e d   a n d  

pu t   b e t w e e n   t h e   s e i z i n g   g r o o v e s   45,  45  in   t h e   e n g a g i n g  

f i n g e r s   44,   44  of  t h e   r e f l e c t i o n   member   when  t h e   r e f l e c t i o n  

member   30  and  t h e   p l u n g e r   23  a r e   j o i n e d ,   by  w h i c h   t h e  

r e f l e c t i o n   member   30  and  t he   p l u n g e r   23  a r e   c o n n e c t e d .  

F u r t h e r ,   by  t h e   a b o v e - m e n t i o n e d   c o n n e c t i o n ,   t h e  

d e p r e s s i n g   o p e r a t i o n   of  t he   push   b u t t o n   u n i t   21  i s  

t r a n s m i t t e d   to   t h e   p l u n g e r   2 3 .  

B e t w e e n   t h e   c y l i n d r i c a l   p o r t i o n   35  of  t h e   r e f l e c t i o n  

member   30  and  t h e   i n n e r   w a l l   s u r f a c e   of   t h e   h o u s i n g   26  i s  

f o r m e d   a  s e a l   s t r u c t u r e .  

S p e c i f i c a l l y ,   a  s t e p   47  i s   f o r m e d   a t   t h e   o u t e r  

c i r c u m f e r e n t i a l   e d g e   of  t he   c y l i n d r i c a l   p o r t i o n   35  o f  

t he   r e f l e c t i o n   member   30,   w h i l e   a  s t e p   48  i s   f o r m e d   a l s o  

at   t he   u p p e r   end  e d g e   of  t he   p l u n g e r   23  c o r r e s p o n d i n g   t o  

t he   s t e p   47 ,   and  an  a n n u l a r   e n g a g i n g   g r o o v e  i s   f o r m e d   b y  

J o i n i n g   b o t h   of  t h e   s t e p s   47,  4 8 .  

The  s e a l   49  i s   m o l d e d   w i t h   r e s i l i e n t   m a t e r i a l   i n t o   a  

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

edge   50  of  t h e   s e a l   49  i s   d e f i n e d   w i t h   t h i c k e r   t h a n   t h e  



s p a c e   of   t h e   e n g a g i n g   g r o o v e   f o r m e d   by  t h e   s t e p s   47,   4 8 .  

When  t h e   s t e p s   4 7 ,   48  a r e   j o i n e d ,   t h e   i n n e r   end  e d g e   50  i s  

p u t   t h e r e b e t w e e n   a n d ,   when  the   i n n e r   end  e d g e   50  i s   f i t t e d  

to  t h e   e n g a g i n g   g r o o v e   d e f i n e d   w i t h   t h e   s t e p s   47,   48,   i t  

i s   s e i z e d   and   h e l d   by  t h e   e n g a g i n g   g r o o v e .  

The  o u t e r   end   e d g e   51  of  t h e   s e a l   49  i s   f i t t e d   to   a n  

a n n u l a r   g r o o v e   52  f o r m e d   to   the   i n n e r   w a l l   s u r f a c e   of  t h e  

h o u s i n g   26 ,   and   an  a n n u l a r   f i x i n g   r i n g   53  i s   f i t t e d   o v e r  

t h e   u p p e r   p o r t i o n   of   t h e   a n n u l a r   g r o o v e   52  to   s e c u r e   t h e  

o u t e r   end  e d g e   51  t o   t h e   a n n u l a r   g r o o v e   5 2 .  

The  s e a l   49  p r e v e n t s   e x t e r n a l   d u s t s   or  t h e   l i k e s   f r o m  

i n t r u d i n g   to  t h e   i n s i d e .  

The  u p p e r   e n d   of   t h e   h o u s i n g   26  i s   s h a p e d   i n t o   a  

r e c t a n g u l a r   b o x - l i k e   c o n f i g u r a t i o n   so  t h a t   t h e   p u s h   b u t t o n  

u n i t   21  c o n s t i t u t e d   as  d e s c r i b e d   a b o v e   may  be  f i t t e d .   T h e  

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

so  t h a t   t h e   c y l i n d r i c a l   p l u n g e r   23  may  be  m o u n t e d .  

(b)   D e s c r i p t i o n   f o r   I l l u m i n a t i o n   U n i t  

The  i l l u m i n a t i o n   u n i t   22  c o m p r i s e s   an  i l l u m i n a t i o n  

e l e m e n t   54  and   t h e   e l e m e n t   h o l d e r   39  as  d e s c r i b e d   a b o v e ,  

and   t h e   i l l u m i n a t i o n   e l e m e n t   54  i n c l u d e s   two  t y p e s ,   t h a t  

i s ,   a  lump  55  a n d   a  LED  56,  w h i c h   a r e   r e s p e c t i v e l y   f i t t e d  

to  t h e   e l e m e n t   h o l d e r   39  and  s e l e c t e d   upon   u s e   d e p e n d i n g  

on  t h e   p u r p o s e   o f   u s e .  

L e a d   t e r m i n a l s   57 ,   57  of  t he   lump  55  i s  i n   a  r o u n d  

b a r   s h a p e   and  r e a d   t e r m i n a l s   58,  58  of  t h e   LED  56  a r e   i n  



a  p l a t e - l i k e   s h a p e .   The  p l a t e - l i k e   l e a d   t e r m i n a l s   58,   5 8  

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

t e r m i n a l s   57,   5 7 .  

The  i l l u m i n a t i o n   u n i t   22  h a v i n g   t h u s   been   c o n s t i t u t e d  

i s   e n h o u s e d   and  e n g a g e d   to  the  c y l i n d r i c a l   p o r t i o n   35  a t  

t h e   l o w e r   end  of  t h e   push   b u t t o n   u n i t   2 1 .  

(c)   D e s c r i p t i o n   of   t h e   P l u n g e r  

The  p l u n g e r   23  i s   in  a  c y l i n d r i c a l   c o n f i g u r a t i o n   a n d  

has   a t   t he   u p p e r   end  edge   t h e r e o f   a  d i a m e t e r   r e d u c t i o n  

s t e p   59,   w h i c h   a b u t s   a g a i n s t   a  f l a n g e   60  f o r m e d   a t   t h e  

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

h o u s i n g   26  t h e r e b y   b e i n g   p r e v e n t e d   f rom  s l i p - o f f   when  t h e  

p l u n g e r   23  i s   i n s e r t e d   f rom  the   l o w e r   end  o p e n i n g   of  t h e  

h o u s i n g   2 6 .  

F u r t h e r ,   a  r e t u r n i n g   s p r i n g   61  i s   e n h o u s e d   to  t h e  

i n s i d e   of  t h e   p l u n g e r   23  and  t h e   s p r i n g   61  r e s i l i e n t l y  

b i a s e s   t he   p l u n g e r   23  u p w a r d l y   by  a b u t t i n g   a t   t h e   l o w e r  

end  t h e r e o f   a g a i n s t   t h e   u p p e r   s u r f a c e   o f  t h e   s o c k e t  

u n i t .  

An  o p e r a t i o n   member   62  and  a  c o n t r o l   member   63  a r e  

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

2 3 .  

The  o p e r a t i o n   member   62  is  f o r m e d   as  a  p a i r   e a c h  

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

u n i t   25  to  p e r f o r m   s w i t c h i n g   o p e r a t i o n   upon  d e p r e s s i o n   o f  

the   p l u n g e r   2 3 .  



The  c o n t r o l   member  63  i s   f o r m e d   w i t h   an  e l o n g a t e  

g r o o v e   64  of   a  l e n g t h   c o r r e s p o n d i n g   to  t h e   d e p r e s s i n g  

s t r o k e   of   t h e   p u s h   b u t t o n   u n i t   21 ,   t h e   e l o n g a t e   g r o o v e   64  

i s   e n g a g e d   w i t h   a  p r o t r u s i o n   66  d i s p o s e d   on  t h e   s i d e   o f  

t h e   s o c k e t   b a s e   65  to  c o n t r o l   t h e   d e p r e s s i o n   s t r o k e   o f  

t h e   p l u n g e r   23,   as  w e l l   as  c o n t r o l   t h e   c i r c u m f e r e n t i a l  

r o t a t i o n   of   t he   p l u n g e r   2 3 .  

The  i n n e r   c i r c u m f e r e n t i a l   w a l l   s u r f a c e   a t   t h e   u p p e r  

end  o p e n i n g   of  t he   p l u n g e r   23  i s   d i s p o s e d   w i t h   a  c o n t r o l  

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

i l l u m i n a t i o n   u n i t   22  to   one   d i r e c t i o n .  

As  shown  a l s o   in  F i g u r e   6,  p r o t r u s i o n s   67 ,   67  a r e  

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

t h e   u p p e r   end   o p e n i n g   of  t h e   p l u n g e r   23  to   t h e r e b y   f o r m  

g r o o v e s   68  b e t w e e n   e a c h   of  t he   p r o t r u s i o n s   67 ,   6 7 .  

The  p r o t r u s i o n s   67 ,   67  and  t h e   g r o o v e   68  a l l o w   t o  

i n s e r t   t h e   p r o t r u s i o n s   41 ,   41  of  t h e   i l l u m i n a t i o n   u n i t   2 2 ,  

a n d ,   when  t h e   i l l u m i n a t i o n   u n i t   22  i s   i n s e r t e d   a t   1 8 0 °  

r o t a t i o n ,   t h e   p r o t r u s i o n s   67,  67  a r e   a b u t t e d   a g a i n s t   t h e  

p r o t r u s i o n s   41,   41  to   i n h i b i t   t h e   i n s e r t i o n   o f   t h e  

i l l u m i n a t i o n   u n i t   22  t h e r e t h r o u g h .  

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

u n i t   22  i s   c o n t r o l   to   a  p r e d e t e r m i n e d   d i r e c t i o n   by  t h e  

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

i n s e r t i o n   can   be  p r e v e n t e d ,   f o r   e x a m p l e ,   in   a  c a s e   o f  

u s i n g   t h e   LED  56  h a v i n g   a  p o l a r i t y   as  the   i l l u m i n a t i o n  



e l e m e n t   5 4 .  

An  a l t e r n a t i n g   m e c h a n i s m   69  i s   f o r c e d   b e t w e e n   t h e  

s o c k e t   u n i t   24  of  t he   p l u n g e r   23  and  t h e   s o c k e t  

b a s e   65  of  t h e   s o c k e t   u n i t   2 4 .  

As  shown  in  F i g u r e s   3  and  7,  t h e   a l t e r n a t i n g  

m e c h a n i s m   69  c o m p r i s e s   an  a l t e r n a t i n g   cam  71  p i v o t e d   o n  

t h e   s h a f t   70  a t   t h e   o u t e r   w a l l   s u r f a c e   f rom  t h e   s o c k e t  

b a s e   65,   and  a  cam  c o n t r o l   p o r t i o n   72  f o r m e d   to   t h e   w a l l  

s u r f a c e   of   a  p l u n g e r   23  o p p o s i n g   to  t h e   cam  7 1 .  

The  cam  71  i s   in  a  r e c t a n g u l a r   s h a p e   and  h a s   e n g a g i n g  

g r o o v e s   73,   73  f o r m e d   on  two  o p p o s i n g   s h o r t e r   s i d e s .  

The  cam  c o n t r o l   s e c t i o n   72  i s   d e f i n e d   by  f o r m i n g   a  

w indow  74  to  t he   w a l l   s u r f a c e   of  t h e   p l u n g e r   23,   in   w h i c h  

f o u r   c o n t r o l   s e c t i o n s   75,   76,  77 ,   78  a r e   f o r m e d   on  t h e  

p e r i p h e r a l   edge   of  t h e   w i n d o w   7 4 .  

The  f i r s t   c o n t r o l   s e c t i o n   75  i s   d e f i n e d   by  f o r m i n g   a n  

a r c u a t e   c o r n e r   on  one  u p p e r   s i d e   of  t h e   w indow  74.   When  

t h e   cam  71  a b u t s   a g a i n s t   t h e   f i r s t   c o n t r o l   s e c t i o n   75,   t h e  

cam  71  i s   r o t a t e d   in  one  d i r e c t i o n   by  a  p r e d e t e r m i n e d  

a n g l e .  

The  s e c o n d   c o n t r o l   s e c t i o n   76  i s   d e f i n e d   by  f o r m i n g   a  

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

c o n t r o l   s e c t i o n   75  a t   t h e   o t h e r   u p p e r   end  of  t h e   w i n d o w  

74,  and  i t   c o n t r o l s   t he   r o t a t i n g   p o s i t i o n   of  t h e   cam  7 1  

r o t a t e d   by  a  p r e d e t e r m i n e d   a m o u n t   by  the   a b o v e - m e n t i o n e d  

f i r s t   c o n t r o l   s e c t i o n   75  by  e n g a g i n g   w i t h   t he   e n g a g i n g  



g r o o v e   73  s i t u a t e d   a t   t h e   u p p e r   end  of  t h e   cam  7 1 .  

The  t h i r d   c o n t r o l   s e c t i o n   77  i s   d e f i n e d   by  f o r m i n g   a  

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

74,   and   i t   c o n t r o l s   t h e   p o s i t i o n   of  t h e   p l u n g e r   23  a t   t h e  

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

73  s i t u a t e d   a t   t h e   l o w e r   end  of   t h e   cam  71,   t h e   p o s i t i o n  

of   w h i c h   i s   c o n t r o l l e d   by  t h e   s e c o n d   c o n t r o l   s e c t i o n   7 6 .  

The  f o u r t h   c o n t r o l   s e c t i o n   78  i s   d e f i n e d   w i t h   a  

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

of   t h e   w i n d o w   74,   and   i t   h o l d s   t h e   r o t a t i n g   s t a t e   of  t h e  

cam  71  w h i c h   h a s   b e e n   r o t a t e d   by  o n e - h a l f   u p o n   s u c c e s s i v e  

d o w n w a r d   m o v e m e n t   and   t h e   s u b s e q u e n t   r e t u r n i n g   of  t h e  

p l u n g e r   2 3 .  

The  a l t e r n a t i n g   m e c h a n i s m   69  h a v i n g   t h u s   b e e n  

c o n s t i t u t e d   i s   o p e r a t e d   as  shown  in  F i g u r e s   a - h .  

S p e c i f i c a l l y ,   t h e   p l u n g e r   23  i s   s i t u a t e d   a b o v e   a n d  

t h e   s w i t c h   i s   p u t   to   OFF  in   t he   s t a t e   shown  in  F i g u r e ( a ) .  

When  t h e   p l u n g e r   23  i s   d e p r e s s e d   f r o m   t h e   s t a t e ,   t h e  

p l u n g e r   23  i s   moved  d o w n w a r d l y ,   in   w h i c h   t h e   f i r s t   c o n t r o l  

s e c t i o n   75  a b u t s   a g a i n s t   t h e   u p p e r   one  c o r n e r   of  t h e   c a m  

71  t o   r o t a t e ' t h e   cam  71  c l o c k w i s e   as  shown  in  F i g u r e   ( b ) .  

F u r t h e r ,   when  t h e   p l u n g e r   23  i s   moved  d o w n w a r d l y ,   t h e  

s e c o n d   c o n t r o l   s e c t i o n   76  e n g a g e s   w i t h   t h e   e n g a g i n g   g r o o v e  

73  a t   t h e   u p p e r   end  of   t h e   cam  71  to   s t o p   t h e   r o t a t i o n   o f  

t h e   cam  71  and  c o n t r o l   t h e   p o s i t i o n   t h e r e o f   as  shown  i n  

F i g u r e   ( c ) .  



T h e n ,   when  the   d e p r e s s i n g   o p e r a t i o n   of  t he   p l u n g e r   2 3  

is   r e l e a s e d ,   s i n c e   the   p l u n g e r   23  i s   moved  u p w a r d l y   by  t h e  

s p r i n g   61,   t he   t h i r d   c o n t r o l   s e c t i o n   77  a b u t s   a g a i n s t  

t h e   l o w e r   one  c o r n e r   of  the   cam  71  to  s l i g h t l y   r o t a t e   t h e  

cam  71  c l o c k w i s e   as  shown  in  F i g u r e   ( d ) .  

T h e n ,   as  shown  in  F i g u r e   ( e ) ,   t h e   t h i r d   c o n t r o l  

s e c t i o n   77  e n g a g e s   t h e   e n g a g i n g   g r o o v e   73  at   t h e   l o w e r   e n d  

to  s t o p   t h e   u p w a r d   m o v e m e n t   of  t h e   p l u n g e r   23.  T h a t   i s ,  

t he   p l u n g e r   23  i s   l o c k e d   at   t h a t   p o s i t i o n ,   w h e r e   t h e  

s w i t c h   i s   o p e r a t e d   to  ON  and  l o c k e d   a t   t he   ON  s t a t e .  

T h e n ,   in   o r d e r   to  r e l e a s e   t h e   l o c k e d   s t a t e   a s  

d e s c r i b e d   a b o v e ,   t h e   p l u n g e r   23  i s   d e p r e s s e d   a g a i n .   U p o n  

t h i s   d e p r e s s i n g   o p e r a t i o n ,   t he   p l u n g e r   23  s o m e w h a t   m o v e s  

d o w n w a r d l y .  

As  shown  in  F i g u r e   ( f ) ,   s i n c e   t h e   s e c o n d   c o n t r o l  

s e c t i o n   76  a b u t s   a g a i n s t   one  c o r n e r   of  t he   cam  71,   t h e  

cam  71  i s   r o t a t e d   c l o c k w i s e   to  r e l e a s e   t he   l o c k e d   s t a t e .  

As  shown  in  F i g u r e   ( g ) ,   t he   cam  71  i s   r o t a t e d  

s u b s t a n t i a l l y   to  a  h o r i z o n t a l   s t a t e   a n d ,   upon   r e l e a s i n g  

t he   d e p r e s s i n g   o p e r a t i o n   of  the   p l u n g e r   23  in  t h i s   s t a t e ,  

t he   p l u n g e r   23  i s   moved  u p w a r d l y   by  t h e   a c t i o n   of  t h e  

s p r i n g   6 1 .  

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

in  F i g u r e   ( h ) ,   t he   t h i r d   c o n t r o l   s e c t i o n   77  a b u t s   a g a i n s t  

the   s i d e   p o r t i o n   of  the   cam  71  to  f u r t h e r   r o t a t e   t h e   c a m  

71.  When  t h e   p l u n g e r   23  moves  u p w a r d l y   by  t h i s   o p e r a t e d  



s t a t e ,   t h e   s i d e   p o r t i o n   of  the   cam  71  i s   in  s l i d i n g  

c o n t a c t   w i t h   the   f o u r t h   c o n t r o l   s e c t i o n   78 ,   w h e r e b y   t h e  

p l u n g e r   23  moves   u p w a r d l y   to  t h e   u p p e r   l i m i t   p o s i t i o n ,  

t h a t   i s ,   to  t h e   p o s i t i o n   w h e r e   t he   s w i t c h   i s   o p e r a t e d   OFF 

to  r e t u r n   i n t o   t h e   p o s i t i o n   shown  by  t h e   F i g u r e   ( a ) ,  

As  d e s c r i b e d   a b o v e ,   t h e   a l t e r n a t i n g   m e c h a n i s m   69  c a n  

m a i n t a i n   t h e   ON  s t a t e   of  t h e   s w i t c h   by  one  d e p r e s s i n g  

o p e r a t i o n   of  t h e   p u s h   b u t t o n   u n i t   21  by  way  of   t h e   p l u n g e r  

23  and  can   o p e r a t e   t h e   s w i t c h   to  OFF  s t a t e   by  a  f u r t h e r  

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

In  t h e   f o r e g o i n g   e m b o d i m e n t ,   a l t h o u g h   t h e   cam  c o n t r o l  

p o r t i o n   72  i s   d e f i n e d   to   t h e   w a l l   s u r f a c e   of   t h e   p l u n g e r  

23 ,   t h e   a c t u a t i o n   m e m b e r   62  of  t he   p l u n g e r   23  may  b e  

f o r m e d   b r o a d e r   in   t h e   l a t e r a l   d i r e c t i o n   and   t h e   c a m  

c o n t r o l   p o r t i o n   72  may  be  f o r m e d   to  t h e   o p e r a t i o n   m e m b e r  

62  as  a n o t h e r   m e a n s .  

(d)  D e s c r i p t i o n   of   t h e   R e c e p t a c l e   U n i t  

The  s o c k e t   u n i t   24  c o m p r i s e s   t h e   s o c k e t   b a s e  

65  as  a l r e a d y   d e s c r i b e d   and  a  s o c k e t   c o v e r   79  j o i n e d   t o  

t h e   u p p e r   s u r f a c e   of   t h e   s o c k e t   b a s e   6 5 .  

The  s o c k e t   c o v e r   79  h a s   an  e n g a g i n g   s t r u c t u r e  

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

e l e m e n t   h o l d e r   39  f o r   t h e   i l l u m i n a t i o n   u n i t   2 2 .  

S p e c i f i c a l l y ,   e n g a g i n g   f i n g e r s   80,   80  a r e   e r e c t e d  

at  t h e   u p p e r   s u r f a c e   of   t h e   s o c k e t   c o v e r   79  w i t h   a  p r e -  

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



f i n g e r s   80,  80  r e s p e c t i v e l y   have   s e i z i n g   g r o o v e s   81,  81  

e a c h   o p e n i n g   at  t he   u p p e r   ends   t h e r e o f .  

F u r t h e r ,   p r o t r u s i o n s   82,  82  a r e   f o r m e d   on  t he   s i d e   o f  

the   e l e m e n t   h o l d e r   39  of  t he   i l l u m i n a t i o n   u n i t   22  at  t h e  

p o s i t i o n s   o p p o s i n g   to  t h e   e n g a g i n g   f i n g e r s   80,   80.  T h e  

p r o t r u s i o n s   82,  82  a r e   e n g a g e d   and  pu t   b e t w e e n   t h e   s e i z i n g  

g r o o v e s   81,  81  of  t h e   e n g a g i n g   f i n g e r s   80,   80  when  t h e  

i l l u m i n a t i o n   u n i t   22  i s   m o u n t e d   to  t h e   u p p e r   s u r f a c e   o f  

t h e   s o c k e t   c o v e r   29,  by  w h i c h   t h e   i l l u m i n a t i o n   u n i t   22  i s  

c o n n e c t e d   to  t h e   u p p e r   s u r f a c e   of  t h e   s o c k e t   u n i t   2 4 .  

F u r t h e r ,   i n s e r t i o n   p o r t s   83,   83  a r e   f o r m e d   to  t h e  

s o c k e t   c o v e r   79  so  as  to  p e n e t r a t e   t h e   c o v e r   79.  T h e  

i n s e r t i o n   p o r t s   83,  83  a r e   f o r m e d   a t   t h e   p o s i t i o n s  

o p p o s i n g   to  l e a d   t e r m i n a l   57  or  58  of  t h e   i l l u m i n a t i o n  

e l e m e n t   54  when  the   i l l u m i n a t i o n   u n i t   22  i s   m o u n t e d   to  t h e  

u p p e r   s u r f a c e   of  t he   s o c k e t   c o v e r   79  and  a l l o w   t h e   l e a d  

t e r m i n a l   57  or  58  to   p a s s   t h e r e t h r o u g h .  

G u i d e   m e m b e r s   84,   84  a re   e r e c t e d   to   t h e   u p p e r   s u r f a c e  

of  t h e   s o c k e t   c o v e r   79  and  t h e y   f u n c t i o n   to  g u i d e   t h e  

a b u t m e n t   of  t h e   r e t u r n i n g   s p r i n g   6 1 .  

As  shown  in   F i g u r e   8  t h r o u g h   F i g u r e   11,   s o c k e t  

h o l e s   85,   85  a r e   f o r m e d   in   the   u p p e r   s u r f a c e   of  t h e  

s o c k e t   b a s e   65  and  t h e y   a r e   f o r m e d   at   t he   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   i n s e r t i o n   p o r t s   83,  83  of  t h e  

s o c k e t   c o v e r   7 9 .  

The  s o c k e t   h o l e s   85,  85  have   l a t e r a l   w i d t h   c a p a b l e   o f  



i n s e r t i n g   t h e   l e a d   t e r m i n a l   58  of  t he   LED  56.   The  h o l e s  

85 ,   85  a r e   f o r m e d   w i t h   r e c e s s e s   87,   87  a t   t h e   h o l e   w a l l s  

86,   86  r e s p e c t i v e l y ,   and  t h e   r e c e s s e s   87,  87  a r e   f o r m e d  

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

s u r f a c e   o f   t h e   r o u n d   r o d   t y p e   l e a d   t e r m i n a l s   57 ,   57  of   t h e  

l amp  5 5 .  

To  t h e   i n s i d e   of   t h e   s o c k e t   h o l e s   85 ,   85  o p p o s i n g  

to  t h e   h o l e   w a l l s   86,   86 ,   a r e   i n s e r t e d   t h e   f r e e   e n d s   o f  

t h e   c o n t a c t   m e m b e r s   88,   88,   and  t h e   c o n t a c t   m e m b e r s   88,   8 8  

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

r e s i l i e n c y ,   and   a r e   in   r e s i l i e n t   c o n t a c t   w i t h   t h e  

r e s p e c t i v e   l e a d   t e r m i n a l s   57,  5 8 .  

By  f o r m i n g   t h e   r e c e s s e s   87 ,   87  to   t h e   h o l e   w a l l s   8 6 ,  

86 ,   s i n c e   t h e   t h i c k n e s s   i s   d i f f e r e n t   b e t w e e n   t h e   l amp  5 5  

and   t h e   l e a d   t e r m i n a l s   57 ,   58  of   t h e   LED  56 ,   by  f i t t i n g   a  

p o r t i o n   of   t h e   l e a d   t e r m i n a l   57  of  t h e   l amp  55  to   t h e  

r e c e s s e s   87 ,   87,   t h e   p r o t r u d i n g   a m o u n t   of  t h e   l e a d  

t e r m i n a l   57  i s   s u b s t a n t i a l l y   e q u a l   w i t h   t h e   t h i c k n e s s   o f  

t h e   l e a d   t e r m i n a l   58  of  t h e   LED  56,   w h e r e b y   t h e   r e s i l i e n c y  

of   t h e   c o n t a c t   member   88  i s   e q u a l l y   a c t e d   on  b o t h   of  t h e  

l e a d   t e r m i n a l s   57,  5 8 .  

W h i l e   t h e   r e c e s s   87  i s   f o r m e d   to  t h e   h o l e   w a l l   8 6 ,  

t h e   r e c e s s   87  may  a l s o   be  f o r m e d   on  t h e   s i d e   of   t h e  

c o n t a c t   member   as  a n o t h e r   m e a n s .  

As  a l s o   shown  in  F i g u r e   12,  g r o o v e s   89 ,   89  to  b e  

c o n n e c t e d   w i t h   t he   s o c k e t   h o l e s   85,  85  a r e   f o r m e d   t o  



t he   s o c k e t   b a s e   65  t o w a r d   the  o u t e r   c i r c u m f e r e c e ,   a n d  

e n g a g i n g   p o r t s   90,   90  a re   f o r m e d   a t   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   the   g r o o v e s   89,   8 9 .  

The  e n g a g i n g   p o r t s   90,  90  a r e   e n g a g e d   w i t h   t h e  

e n g a g e m e n t   92,   92  f o r m e d   by  b e n d i n g   t h e   u p p e r   ends   o f  

the   c o n n e c t i o n   t e r m i n a l s   91,  91,   by  w h i c h   t he   c o n n e c t i o n  

t e r m i n a l s   91 ,   91  can   s u r e l y   be  p r e v e n t e d   f rom  d e t a c h m e n t  

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

c o n n e c t i o n   t e r m i n a l s   91,   9 1 .  

To  t h e   f l a t   p o r t i o n   at   t he   u p p e r   e n d s   of  t h e  

c o n n e c t i o n   t e r m i n a l s   91,  91,  a r e   f i x e d   t h e   b a s e   e n d s   o f  

the   c o n t a c t   m e m b e r s   88,   8 8 .  

F u r t h e r ,   j o i n i n g   members   93,   93  a r e   f o r m e d   a t   t h e  

p e r i p h e r a l   e d g e   of  t h e   s o c k e t   c o v e r   79  c o r r e s p o n d i n g  

to  t h e   g r o o v e s   89,   89  and ,   when  t he   j o i n i n g   m e m b e r s   93 ,   9 3  

a r e   f i t t e d   to   t h e   g r o o v e s   89,  89,   t h e   u p p e r   e n d s   of  t h e  

c o n n e c t i o n   t e r m i n a l s   91,  91  a re   c o v e r e d   to  o b t a i n  

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

h o l e s   85,  8 5 .  

At  t h e   same  t i m e ,   t he   j o i n i n g   p o s i t i o n   b e t w e e n   t h e  

s o c k e t   b a s e   65  and  t h e   s o c k e t   c o v e r   79  i s  

c o n t r o l l e d   by  t h e   e n g a g e m e n t   b e t w e e n   t h e   g r o o v e s   89,   8 9  

and  t h e   j o i n i n g   m e m b e r s   93,  9 3 .  

As  shown  a l s o   in  F i g u r e   13,  a  c o n t r o l   p o r t i o n   94  i s  

f o r m e d   at   t h e   l o w e r   s u r f a c e   of  t h e   s o c k e t   b a s e   65,   a n d  

the   c o n t r o l   p o r t i o n   94  i s   a c t e d   on  t h e   s w i t c h   u n i t   25  t o  



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

be  made  c l e a r   in  t h e   l a t e r   e x p l a n a t i o n   f o r   t h e   s w i t c h  

u n i t   2 5 .  

F u r t h e r ,   c o n n e c t i o n   m e m b e r s   95 ,   95  a r e   s u s p e n d e d   f r o m  

the   o p p o s i n g   p o s i t i o n s ' a t   t h e   c i r c u m f e r e n t i a l   e d g e   of   t h e  

s o c k e t   b a s e   65 ,   and  e n g a g i n g   f i n g e r s   96,  96  a r e   f o r m e d  

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

c o n n e c t i o n   m e m b e r s   95,   95.   The  e n g a g i n g   f i n g e r s   96 ,   9 6  

a r e   u s e d   f o r   c o n n e c t i n g   t h e   s w i t c h   u n i t   25  as  d e s c r i b e d  

l a t e r .  

(e )   D e s c r i p t i o n   of  t h e   S w i t c h   U n i t  

The  s w i t c h   u n i t   25  c o m p r i s e s   a  d o u b l e - t h r o w i n g   t y p e  

s w i t c h   m e c h a n i s m ,   in   w h i c h   t vo   s w i t c h   m e c h a n i s m s   98 ,   9 8  

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

98,   98  a r e   a c t u a t e d   by  t h e   p a i r e d   o p e r a t i o n   m e m b e r s   6 2 ,  

62  of  t h e   p l u n g e r   23  r e s p e c t i v e l y .  

The  s w i t c h   m e c h a n i s m   98  shown  in  F i g u r e   14  d e n o t e s  

one  s e t   and   t h e   o t h e r   s e t   is  c o n s t i t u t e d   in   a  s i m i l a r  

m a n n e r .  

The  one   s e t   of  t h e   s w i t c h   m e c h a n i s m   98  c o m p r i s e s   a  

p a i r   of   l e f t   and  r i g h t   of  t he   f i r s t   t e r m i n a l   101  a n d  

s e c o n d   t e r m i n a l   102  h a v i n g   s e c u r e d   s t a t i o n a r y   c o n t a c t s   9 9 ,  

100  o p p o s e d   to   e a c h   o t h e r   one  a b o v e   t h e   o t h e r ,   w h i c h   a r e  

d i s p o s e d   to   t he   s w i t c h   b a s e   57  and  the   r e s p e c t i v e   l o w e r  

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

9 7 .  



A  f r e e   end  of  a  f i r s t   m o v a b l e   member  103  i s - i n s e r t e d  

b e t w e e n   the   s t a t i o n a r y   c o n t a c t s   99,  100  and  the   f r e e   e n d  

has   s u c h   a  b r o a d   w i d t h   as  b r i d g i n g   the   o p p o s i n g   f a c e s   o f  

t h e   s t a t i o n a r y   c o n t a c t s   99,   99,   100,   100  s i t u a t e d   at   t h e  

l e f t   and  r i g h t .   C o n t a c t s   104  - - - - -  a r e   s e c u r e d   to  t h e  

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

w i t h   e a c h   of  t he   c o n t a c t s   99,  1 0 0 .  

An  e n g a g i n g   p r o t r u s i o n   105  i s   d i s p o s e d   a t   t h e   c e n t r a l  

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

t h e   b a s e   end  of  t h e   m o v a b l e   member  i s   e n g a g e d   to   a n  

e n g a g i n g   r e c e s s   1107  f o r m e d   to  t he   l o w e r   p o r t i o n   of  t h e  

.  e r e c t e d   member   106  e r e c t e d   on  t h e   s w i t c h   b a s e   9 7 .  

The  e n g a g i n g   p r o t r u s i o n   105  of  t he   f i r s t   m o v a b l e  

member   103  i s   e n g a g e d   w i t h   t he   e n g a g e   h o l e   109  f o r m e d   a t  

one  end  of  a  s e c o n d   m o v a b l e   m e m b e r  1 0 8   and  t h e   m o v a b l e  

m e m b e r s   103,   108  a r e   p i v o t e d   in   t h e   r o t a t a b l e   m a n n e r .  

The  s e c o n d   m o v a b l e   member   108  has   f o r m e d   a t   t h e   o t h e r  

end  t h e r e o f   an  e r e c t i o n   member  110  f o r m e d   by  b e n d i n g   t o  

e r e c t   a  p o r t i o n   t h e r e o f ,   and  t h e   e r e c t e d   member   11  i s  

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

in  c o n t a c t   w i t h   t h e   l o w e r   end  of  t h e   o p e r a t i o n   member   62 

of  t h e   p l u n g e r   2 3 .  

One  end  of  a  s p r i n g   111  i s   e n g a g e d   to   t h e   e r e c t e d  

member   110  of  t he   s e c o n d   m o v a b l e   member   108 ,   and  the   o t h e r  

end  of  t he   s p r i n g   111  i s   e n g a g e d   to  t h e   r e c e s s   112  f o r m e d  

at  t he   u p p e r   end  of  t h e   e r e c t e d   member  106.   The  s p r i n g  



I l l   r e s i l i e n t l y   b i a s e s   t he   e r e c t e d   member   110  u p w a r d l y ,  

and  e n e r g i z e s   t he   c o n t a c t   104  of  t h e   f i r s t   m o v a b l e   m e m b e r  

103  to  p r e s s   a g a i n s t   t h e   s t a t i o n a r y   c o n t a c t   104  of  t h e  

t e r m i n a l   102  by  way  of  the   s e c o n d   m o v a b l e   member   1 0 8 .  

In  t h e   s t a t e   w h e r e   the   c o n t a c t   104  i s   in  c o n t a c t  

w i t h   t h e   s t a t i o n a r y   c o n t a c t   100  b e l o w ,   t h e   s w i t c h   f u n c t i o n  

i s   k e p t   a t   a  OFF  s t a t e .  

When  t h e   e r e c t e d   member  110  i s   d e p r e s s e d   by  t h e  

o p e r a t i o n   member   62  of   t h e   p l u n g e r   23  f r o m   t h i s   s t a t e ,   t h e  

d e a d   p o i n t   of   t h e   s p r i n g   111  i s   e x c e e d e d   due  to   t h e   d o w n w a r d  

m o v e m e n t   of  t h e   e r e c t e d   member  110 ,   w h e r e b y   t h e   s e c o n d  

m o v a b l e   m e m b e r   108  i s   r e v e r s e d   a n d ,   due  to  t h e   r e v e r s i o n ,  

t h e   c o n t a c t   104  of   t he   f i r s t   m o v a b l e   member   103  m o v e s  

u p w a r d l y   to   be  in   c o n t a c t   w i t h   t h e   s t a t i o n a r y   c o n t a c t   9  o f  

t h e   f i r s t   t e r m i n a l   101  a b o v e   to  a t t a i n   t h e   ON  s t a t e   as  t h e  

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

As  d e s c r i b e d   a b o v e   when  t h e   c o n t a c t   104  and   t h e  

s t a t i o n a r y   c o n t a c t s   99,   100  a re   in   c o n t a c t   w i t h   or  a p a r t e d  

f r o m   e a c h   o t h e r ,   t h e r e   i s   no  l a t e r a l   s l i p s   b e t w e e n   t h e  

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

t h e m .   F u r t h e r ,   t h e   c o n t a c t s   a r e   a p a r t e d   f r o m   and  i n  

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

s p r i n g   111  to   a t t a i n   a  s t a b l e   o p e r a t i o n .  

P o s t   m e m b e r s   113 ,   113  a r e   e r e c t e d   a t   t h e   o p p o s i n g  

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

of  t h e   s w i t c h   b a s e   97,  and  e n g a g i n g   h o l e s   114 ,   114  a r e  



f o r m e d   to  t he   i n s i d e   of  t he   b a s e   of  t he   p o s t   m e m b e r s   1 1 3 ,  

113  r e s p e c t i v e l y .  

The  e n g a g i n g   h o l e s   114 ,   114  a r e   e n g a g e d   w i t h   t h e  

e n g a g i n g   f i n g e r s   96,  96  of  t he   c o n n e c t i o n   m e m b e r s   95,   95  

s u s p e n d e d   f r o m   t h e   s o c k e t   b a s e   65  to   c o n n e c t   them  w i t h  

e a c h   o t h e r .  

When  t h e   s o c k e t   b a s e   65  i s   c o n n e c t e d   to  t h e   s w i t c h  

b a s e   97  as  d e s c r i b e d   a b o v e ,   t he   u p p e r   s u r f a c e   of  t h e  

s w i t c h   m e c h a n i s m   98  i s   c o v e r e d   w i t h   t h e   s o c k e t   b a s e   6 5 .  

The  c o v e r e d   s t a t e   i s   p a r t i c u l a r l y   e f f e c t i v e   upon   a s s e m b l i n g  

work  f o r   t h e   s w i t c h .   For   i n s t a n c e ,   when  the   s w i t c h  

m e c h a n i s m   98  i s   a s s e m b l e d   and  c o n t a i n e d   w i t h i n   t h e   h o u s i n g  

26;   e a c h   of  t h e   e l e m e n t s   on  the   s w i t c h   m e c h a n i s m   98  can   b e  

p r e v e n t e d   f rom  c o n t a c t i n g   t o  t h e   o p e n i n g   edge   of  t h e  

h o u s i n g   26  and  d i s a s s e m b l i n g .  

F u r t h e r ,   in  t he   a b o v e - m e n t i o n e d   s t a t e ,   s i n c e   t h e  

c o n t r o l   s e c t i o n   94  f o r m e d   to  t h e   s o c k e t   b a s e   65  i s   i n  

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

f r e e   to   i n h i b i t   t he   s w i n g i n g   m o v e m e n t   of  t h e   s p r i n g   1 1 1  

e a c h   of  t h e   e l e m e n t s   of  t h e   s w i t c h   m e c h a n i s m   98  can   b e  

p r e v e n t e d   f rom  d i s m a n t l i n g   due  to   t h e   s w i n g   of  t h e   s p r i n g  

111  upon   a s s e m b l i n g   w o r k .  

The  p o s t   member s   113 ,   113  e r e c t e d   on  t h e   s w i t c h   b a s e  

97  i s   g r o o v e s   115 ,   115  f o r m e d   a t   t h e   o u t e r   s u r f a c e   t h e r e o f  

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

t e r m i n a l s   91,   91  of  t he   s o c k e t   u n i t   24  and  c a p a b l e   o f  



c o n t a i n i n g   t h e   c o n n e c t i o n   t e r m i n a l s   91,   9 1 .  

In  a d d i t i o n ,   g a p s   116 ,   116  a r e   f o r m e d   b e t w e e n   t h e  

g r o o v e d   1 1 5 ,   115  and   t h e   c o n n e c t i o n   t e r m i n a l s   91,   91,   a n d  

t h e   g a p s   116 ,   116  c o n s t i t u t e   e f f e c t i v e   i n s u l a t i o n   when  t h e  

p u s h   b u t t o n   s w i t c h   20  i s   m o u n t e d   to   t h e   s w i t c h   s o c k e t  

as  d e s c r i b e d   l a t e r .  

( f )   D e s c r i p t i o n   of   t h e   H o u s i n g  

The  h o u s i n g   26  as  d e s c r i b e d   a b o v e ,   h a s   two  s e c u r i n g  

m e a n s   to   a  m o u n t i n g   p a n e l   1 1 7 .  

As  shown  in  F i g u r e s   15  and  16,   one  of   t h e   s e c u r i n g  

m e a n s   i s   a  s e c u r i n g   n u t   118  and  t h e   o t h e r   i s   a  s e c u r i n g  

r e s i l i e n t   member   1 1 9 .  

The  h o u s i n g   26  d e s c r i b e d   a b o v e   has   a  r e c t a n g u l a r  

p o r t i o n   1 2 0 - f o r m e d   a t   t h e   u p p e r   end  t h e r e o f   f o r   e n h o u s i n g  

t h e   b u t t o n   u n i t   21  as   d e s c r i b e d   a b o v e ,   and  a  c y l i n d r i c a l  

p o r t i o n   121  f o r m e d   in   c o n t i n u o u s   w i t h   t h e   c e n t r a l   p o r t i o n  

at   t h e   b o t t o m   of  t h e   r e c t a n g u l a r   p o r t i o n   1 2 0 .  

To  t h e   i n s i d e   of  t h e   c y l i n d r i c a l   p o r t i o n   121  a s  

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

p l u n g e r   23 ,   r e c e p t c l e   u n i t   24  and  s w i t c h   u n i t   25  h a v i n g  

b e e n   d e s c r i b e d   p r e v i o u s l y .  

E n g a g i n g   h o l e s   122 ,   122  a r e   f o r m e d   a t   t h e   o p p o s i n g  

p o s i t i o n s   on  t h e   l o w e r   end   of  t h e   h o u s i n g   26,   and  t h e  

e n g a g i n g   h o l e s   122 ,   122  a r e   e n g a g e d   w i t h   t h e   e n g a g i n g  

f i n g e r s   123 ,   123  f o r m e d   a t   t he   s i d e   of  t h e   s w i t c h   b a s e   9 7 ,  

by  w h i c h   t h e   s w i t c h   u n i t   25  is   s e c u r e d   to   t h e   h o u s i n g   2 6 .  



The  l o w e r   s u r f a c e   of  the   r e c t a n g u l a r   p o r t i o n   120  i s  

f o r m e d   as  an  e n g a g i n g   p o r t i o n   124,   t h r e a d   125  a r e   f o r m e d  

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

p o r t i o n   of  t he   c y l i n d r i c a l   p o r t i o n   121  f o r   t h r e a d i n g  

e n g a g e m e n t   w i t h   t he   nu t   118.   By  i n s e r t i n g   t h e   c y l i n d r i c a l  

p o r t i o n   121  t h r o u g h   t h e   o p e n i n g   126  of  a  m o u n t i n g   p a n e l  

117  and   s c r e w - c o u p l i n g   t h e   nut   118 ,   t h e   h o u s i n g   26  can   b e  

m o u n t e d   to  t h e   m o u n t i n g   p a n e l   117  by  p u t t i n g   t h e   m o u n t i n g  

p a n e l   117  b e t w e e n   t h e   e n g a g i n g   p o r t i o n   124  and   t h e   n u t  

1 1 8 .  

E n g a g i n g   h o l e s   127 ,   127  a r e   f o r m e d   at   t h e   o p p o s i n g  

p o s i t i o n s   in  t he   t h r e a d e d   p o r t i o n   125  of  t h e   c y l i n d r i c a l  

p o r t i o n   121  and  t h e  r e s i l i e n t   member   119  as  d e s c r i b e d  

a b o v e   i s   e n g a g e d   to  t h e   e n g a g i n g   h o l e s   127 ,   1 2 7 .  

The  r e s i l i e n t   member   119  i s   f o r m e d   w i t h   a  r e s i l i e n t  

l e a f   s p r i n g   m a t e r i a l   and  c o m p r i s e s   a  b a n d - l i k e   p o r t i o n   1 2 8  

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

m e m b e r s   129 ,   - - -   e x t e n d e d   u p w a r d l y   f r o m   t h e   b a n d - l i k e  

p o r t i o n   1 2 8 .  

The  b a n d - l i k e   p o r t i o n   128  i s   s e p a r a t e d   a t   o n e  

p o s i t i o n ,   by  w h i c h   t h e   a n n u l a r   member   can  be  e x t e n d e d .  

Lugs   130 ,   130  a r e   f o r m e d   on  b o t h   j o i n i n g   e n d s   of   t h e   b a n d -  

l i k e   p o r t i o n   128,   and  a  l u g   131  i s   e r e c t e d   to   t h e   i n s i d e  

at   a  p o s i t i o n   of  t he   b a n d - l i k e   p o r t i o n   128  c o r r e s p o n d i n g  

to  t h e   l u g   1 3 0 .  

The  l u g s   130,   131  as  d e s c r i b e d   a b o v e   a r e   e n g a g e d   t o  



t h e   e n g a g i n g   h o l e s   127 ,   127  of  t h e   c y l i n d r i c a l   p o r t i o n   1 2 1  

r e s p e c t i v e l y   by  e x t e n d i n g   the   b a n d - l i k e   p o r t i o n   1 2 8 .  

The  e n g a g i n g   m e m b e r s   129,   - - -   a r e   b e n t   a t   t he   u p p e r  

e n d s   t h e r e o f   so  as  to  t u r n   o u t w a r d l y   and  the   b e n t   p o r t i o n  

c r e a t e s   o u t w a r d   b i a s i n g   f o r c e .  

As  d e s c r i b e d   a b o v e ,   when  t h e  h o u s i n g   26  m o u n t e d   w i t h  

t h e   r e s i l i e n t   member   119  to  t he   c y l i n d r i c a l   p o r t i o n   121  i s  

i n s e r t e d   to  t h e   o p e n i n g   126  of  t h e   m o u n t i n g   p a n e l   1 1 7  

t i l l   i t   i s   a b u t t e d   a g a i n s t   t h e   e n g a g i n g   p o r t i o n   124 ,   t h e  

h o u s i n g   c an   be  s e c u r e d   by  t h e   e n g a g i n g   m e m b e r s   129 ,   - - -  

of  t h e   r e s i l i e n t   member   119  t h a t   u r g e s   t h e   o p e n i n g   1 2 6  

o u t w a r d l y .  

As  d e s c r i b e d   a b o v e ,   t h e   m o u n t i n g   of  t h e  h o u s i n g   2 6  

i n c l u d e s   t w o   m o d e s ,   t h a t   i s ,   by  means   of  t h e   n u t   118  a n d  

t h e   r e s i l i e n t   member   119 ,   w h i c h   can   be  u s e d   s e l e c t i v e l y .  

(g)  D e s c r i p t i o n   of  t he   S w i t c h   R e c e p t a c l e  

The  i l l u m i n a t i o n   t y p e   p u s h   b u t t o n   s w i t c h   20  h a v i n g  

t h u s   b e e n   c o n s t i t u t e d   i s   m o u n t e d   to   a  s w i t c h   s o c k e t  

132  t o   be  d e s c r i b e d   b e l o w .  

The  s w i t c h   s o c k e t   132  i s   f o r m e d   i n t o   a  c y l i n d r i c a l  

s h a p e ,   in   w h i c h   s o c k e t   h o l e s   133 ,   - - -   a r e   f o r m e d   a t   t h e  

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

and   s e c o n d   t e r m i n a l s   101,   102  of  t he   s w i t c h   u n i t   25  a n d  

c o n t a c t   m e m b e r s   134 ,   - - -   a r e   c o n t a i n e d   to  t he   i n s i d e   o f  

t h e   s o c k e t   h o l e s   133 ,   - - -   w i t h   t he   c o n t a c t   m e m b e r s   1 3 4 ,  

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



t e r m i n a l s   101,   1 0 2 .  

F u r t h e r ,   p r o t r u s i o n s   135,  135  a r e   e r e c t e d   to  t h e  

s w i t c h   r e c e p t a c l e   132  at  t he   p o s i t i o n s   c o r r e s p o n d i n g   t o  

the   c o n n e c t i o n   t e r m i n a l s   91,  91  of  t he   s o c k e t   u n i t   2 4 ,  

and  t h e   p r o t r u s i o n s   135 ,   135  a r e   i n s e r t e d   in  t h e   g r o o v e s  

115,   115  f o r m e d   to  t he   p o s t   members   113 ,   113  of  t he   s w i t c h  

b a s e   97  and  i n s e r t e d   in   t h e   gaps   116 ,   116  b e t w e e n   t h e  

g r o o v e s   115 ,   115  and  t h e   c o n n e c t i o n   t e r m i n a l s   91 ,   9 1 .  

T h e n ,   s o c k e t   h o l e s   136,   136  a r e   f o r m e d   to  t h e  

o u t e r   s i d e   of  t h e   p r o t r u s i o n s   135,   135  and   c o n t a c t   m e m b e r s  

137 ,   137  a r e   c o n t a i n e d   w i t h i n   t he   s o c k e t   h o l e s   1 3 6 ,  

136  and  t he   c o n t a c t   m e m b e r s   137,  137  a r e   e l e c t r i c a l l y  

c o n n e c t e d   w i t h   t h e   c o n n e c t i o n   t e r m i n a l s   91,   9 1 .  

In  t h e   s w i t c h   s o c k e t   132  h a v i n g   t h u s   b e e n   c o n s t i t u t e d ,  

t h e   c r e e p i n g   d i s t a n c e   b e t w e e n   the   c o n n e c t i o n   t e r m i n a n s   9 1 ,  

91  and  o t h e r   t e r m i n a l s   101,   102  i s   i n c r e a s e d   to  i m p r o v e  

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

p r o t r u s i o n s   135,   135  b e t w e e n   the   c o n n e c t i o n   t e r m i n a l s   9 1 ,  

91  and  o t h e r   t e r m i n a l s   101,   : 02 ,   when  t h e   i l l u m i n a t i o n  

t y p e   push   b u t t o n   s w i t c h   20  is  m o u n t e d .  

In  t h e   i l l u m i n a t i o n   t ype   push   b u t t o n   s w i t c h   20  a n d  

t he   s w i t c h   s o c k e t   132  h a v i n g   t h u s   b e e n   c o n s t i t u t e d ,  

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

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

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

H o w e v e r ,   t h i s   i n v e n t i o n   is   no  way  l i m i t e d   o n l y   to  t h e  



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

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

i n v e n t i o n .  



P a r t s   N o .  

20  . . .   i l l u m i n a t i o n   t y p e   push   b u t t o n   s w i t c h  

21  . . .   p u s h   b u t t o n   u n i t   22  . . . i l l u m i n a t i o n   u n i t  

23  . . .   p l u n g e r   24  . . .   s o c k e t   u n i t  

25  . . .   s w i t c h   u n i t   26  . . .   h o u s i n g  

27  . . .   p u s h   b u t t o n   28  . . .   mark  p l a t e  

29  . . .   d i f f u s i o n   p l a t e   30  . . .   r e f l e c t i o n   m e m b e r  

31  . . .   c i r c u m f e r e n t i a l   edge   32  . . .   s t e p  

33  . . .   e n g a g i n g   p o r t i o n   34  . . .   e n g a g i n g   p r o t r u s i o n  

35  . . .   c y l i n d r i c a l   p o r t i o n   36  . . .   r e f l e c t i o n   s u r f a c e  

37  . . .   s u p p o r t   38  . . .   e l o n g a t e   g r o o v e  

39  . . .   e l e m e n t   h o l d e r   40  . . .   p r o t r u s i o n  

41  . . .   p r o t r u s i o n   42  . . .   r e c e s s  

43  . . .   a b u t t i n g   p o r t i o n   44  . . .   e n g a g i n g   f i n g e r  

45  . . .   s e i z i n g   g r o o v e   46  . . .   p r o t r u s i o n  

47  . . .   s t e p   48  . . .   s t e p  

49  . . .   s e a l   50  . . .   i n n e r   end  e d g e  

51  . . .   o u t e r   end  edge   52  . . .   a n n u l a r   g r o o v e  

53  . . .   s e c u r i n g   r i n g   54  . . .   i l l u m i n a t i o n   e l e m e n t  

55  . . .   l amp  56  . . .   LED 

57  . . .   l e a d   t e r m i n a l   58  . . .   l e a d   t e r m i n a l  

59  . . .   s t e p   60  . . .   f l a n g e  

61  . . .   s p r i n g   62  . . .   o p e r a t i o n   m e m b e r  

63  . . .   c o n t r o l   member  64  . . .   e l o n g a t e   g r o o v e  

65  . . .   s o c k e t   b a s e   66  . . .   p r o t r u s i o n  

67  . . .   p r o t r u s i o n   68  . . .   g r o o v e  



69  . . .   a l t e r n a t i n g   m e c h a n i s m   70  . . .   s h a f t  

71  . . .   a l t e r n a t i n g   cam  72  . . .   cam  c o n t r o l   p o r t i o n  

73  . . .   e n g a g i n g   g r o o v e   74  . . .   w i n d o w  

75  . . .   f i r s t   c o n t r o l   s e c t i o n  

7 6 . . . .   s e c o n d   c o n t r o l   s e c t i o n  

77  . . .   t h i r d   c o n t r o l   s e c t i o n  

78  . . .   f o u r t h   c o n t r o l   s e c t i o n  

79  . . .   s o c k e t   c o v e r   80  . . .   e n g a g i n g   f i n g e r  

81  . . .   s e i z i n g   g r o o v e   82  . . .   p r o t r u s i o n  

83  . . .   i n s e r t i o n   p o r t   84  . . .   g u i d e   m e m b e r  

85  . . .   s o c k e t   h o l e   86  . . .   h o l e   w a l l  

87  . . .   r e c e s s   88  . . .   c o n t a c t   m e m b e r  

89  . . .   g r o o v e   90  . . .   e n g a g i n g   p o r t  

91  . . .   c o n n e c t i o n   t e r m i n a l   92  . . .   e n g a g i n g   m e m b e r  

93  . . .   j o i n i n g   member   94  . . .   c o n t r o l   p o r t i o n  

95  . . .   c o n n e c t i o n   member   96  . . .   e n g a g i n g   f i n g e r  

97  . . .   s w i t c h   b a s e   98  . . .   s w i t c h   m e c h a n i s m  

99  . . .   s t a t i o n a r y   c o n t a c t   1 0 0  . .   s t a t i o n a r y   c o n t a c t  

101  . .   f i r s t   t e r m i n a l   102  ..   s e c o n d   t e r m i n a l  

103  . .   f i r s t   m o v a b l e   member   104  ..   c o n t a c t  

105  . .   e n g a g i n g   p r o t r u s i o n   1 0 6  . .   e r e c t e d   m e m b e r  

107  ..   e n g a g i n g   r e c e s s   108  . .   s e c o n d   m o v a b l e   m e m b e r  

1 0 9  . .   e n g a g i n g   h o l e   110  . .   e r e c t e d   m e m b e r  

111  . .   s p r i n g   112  ..   r e c e s s  

113  ..   p o s t   member   114  . .   e n g a g i n g   h o l e  

115  . .   g r o o v e   116  ..  g a p  



117  ..  m o u n t i n g   p a n e l   118  ..  n u t  

119  ..  r e s i l i e n t   member  120  ..  r e c t a n g u l a r   p o r t i o n  

121  ..  c y l i n d r i c a l   p o r t i o n   1 2 2  . .   e n g a g i n g   h o l e  

123  ..  e n g a g i n g   f i n g e r   124  ..  e n g a g i n g   p o r t i o n  

125  ..  s c r e w   126  ..  o p e n i n g  

127  ..  e n g a g i n g   h o l e   128  . .  b a n d - l i k e   p o r t i o n  

129  ..  e n g a g i n g   member  130  ..  l u g  

131  . .   l u g   132  ..  s w i t c h   s o c k e t  

133  ..  s o c k e t   h o l e   134  ..  c o n t a c t   m e m b e r  

135  ..  p r o t r u s i o n   136  ..  s o c k e t   h o l e  

137  ..   c o n t a c t   member  201  ..  s w i t c h   c o v e r  

202  ..  s w i t c h   b a s e   203  . .  u p p e r   t e r m i n a l  

204  . .  l o w e r   t e r m i n a l   205  ..  c o n t a c t  

206  ..  c o n t a c t   207  . .  c o m m o n   t e r m i n a l  

208  ..  f i r s t   m o v a b l e   member  209  ..  s e c o n d   m o v a b l e   m e m b e r  

210  ..  c o n t a c t   211  ..  s p r i n g  

212  ..  o p e r a t i o n   m e m b e r  



(1)  A  s w i t c h   in  w h i c h   a  s w i t c h   u n i t   i s   c o n s t i t u t e d   b y  

s i t u a t i n g   t h e   f r e e   end  of   a  f i r s t   m o v a b l e   member   d i s p o s e d  

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

o t h e r   a l o n g   t h e   v e r t i c a l   d i r e c t i o n ,   w h i l e   e n g a g i n g   t h e  

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

p i v o t i n g   one  end  of   a  s e c o n d   m o v a b l e   member   t o   t h e   f r e e  

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

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

u r g i n g   t h e   c o n t a c t   of  t h e   f i r s t   m o v a b l e   member   to  one  o f  

t h e   s t a t i o n a r y   c o n t a c t s ,   and  s e t t i n g   t h e   o t h e r   end  of  s a i d  

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

(2)   The  s w i t c h   as  d e f i n e d   in   c l a i m   1,  w h e r e i n   two  s e t s  

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

v e r t i c a l   d i r e c t i o n   a r e   d i s p o s e d   on  a  p l a n e   and   c o n t a c t s  

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

m o v a b l e   member   c o r r e s p o n d i n g   to  s a i d   two  s e t s .  

(3)   The  s w i t c h   as  d e f i n e d   in   c l a i m   1;  w h e r e i n   a  

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

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

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

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



(4)  The  s w i t c h   as  d e f i n e d   in  c l a i m   1,  2  or  3,  w h e r e i n  

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

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

m o v a b l e   member  to  one  of  the   s t a t i o n a r y   c o n t a c t s   by  way  o f  

t he   s e c o n d   m o v a b l e   m e m b e r .  

(5)  The  s w i t c h   as  d e f i n e d   in  a n y  o n e   of  c l a i m s   1,  2,  3 

and  4,  w h e r e i n   a  s o c k e t   u n i t   is   s e c u r e d   to  t h e   u p p e r  

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

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

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

(6)   The  s w i t c h   as  d e f i n e d   in  a n y  o n e   of  c l a i m s   1,  2,  3 

and  4,  w h e r e i n   a  p u s h   b u t t o n   u n i t   i s   e n h o u s e d   t o   t h e   u p p e r  

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

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

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

i n s i d e   of  s a i d   h o u s i n g   and  c o n n e c t e d   w i t h   s a i d   p u s h   b u t t o n  

u n i t   and  t he   l o w e r   end  of  the   s a i d   p l u n g e r   i s   d i s p o s e d   t o  

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

(7)  The  s w i t c h   as  d e f i n e d   in  c l a i m   6,  w h e r e i n   a n  

o p e r a t i o n   member  e x t e n d e d   d o w n w a r d l y   f r o m   a  p o r t i o n   of  t h e  

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

the   l o w e r   end  of  t h e   o p e r a t i o n   member   i s   d i s p o s e d   to  t h e  

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

(8)  The  s w i t c h   as  d e f i n e d   in  c l a i m   6  or  7,  w h e r e i n   a n  

i l l u m i n a t i o n   u n i t   e q u i p p e d   w i t h   an  i l l u m i n a t i o n   e l e m e n t  

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



u n i t   i s   e n h o u s e d   to  t he   i n s i d e   cf  t h e   p s s h   b u t t o n   u n i t  

w i t h   an  a l l o w a n c e   f o r   a  r e l a t i v e   v e r t i c a l   movement   w i t h i n  

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

s a i d   i l l u m i n a t i o n   e l e m e n t   i s   e n h o u s e d   to  the   i n s i d e   of  t h e  

p l u n g e r   and   t h e   s o c k e t   u n i t   is  s e c u r e d   a t   the   u p p e r  

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

(9)   The  s w i t c h   as  d e f i n e d   in   c l a i m   8,  w h e r e i n   s u p p o r t s  

a r e   s u s p e n d e d   at  the   o p p o s i n g   p o s i t i o n s   on  t h e   l o w e r  

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

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

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

e n g a g e d   t o   be  r e t a i n e d   in   s a i d   e l o n g a t e   g r o o v e   i s   d i s p o s e d  

t o   t h e   s i d e   of  t he   i l l u m i n a t i o n   u n i t   e n h o u s e d   w i t h i n   t h e  

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

( 1 0 )   The  s w i t c h   as  d e f i n e d   in  c l a i m   7,  w h e r e i n   l e g  

m e m b e r s   a r e   s u s p e n d e d   a t   t h e   o p p o s i n g   p o s i t i o n s   on  t h e  

l o w e r   end   of  t h e   s o c k e t   u n i t ,   and  t h e   l e g   members   a r e  

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

( 1 1 )   The  s w i t c h   as  d e f i n e d   in  any  one  of  c l a i m s   6,  7 

and  8,  w h e r e i n   a  r e c t a n g u l a r   a l t e r n a t i n g   cam  h a v i n g  

e n g a g i n g   g r o o v e s   f o r m e d   on  t h e   o p p o s i n g   two  s i d e s   i s  

r o t a t a b l y   j o u r n a l e d   to  one  of  t h e   o p p o s i n g   p o s i t i o n s   a t  

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

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

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

w i t h   t h e   u p p e r   end  of  t h e   a l t e r n a t i n g   cam  to  c o n t r o l   t h e  



r o t a t i n g   d i r e c t i o n   of  the   a l t e r n a t i n g   cam  to  one  d i r e c t i o n  

when  t he   p l u n g e r   is  s t a r t e d   to  move  d o w n w a r d l y ,   a  s e c o n d  

c o n t r o l   s e c t i o n   f o r   c o n t r o l l i n g   the  a l t e r n a t i n g   cam  to  a  

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

e n g a g e m e n t   w i t h   the   e n g a g i n g   g r o o v e   on  the   u p p e r   end  w h e n  

the   p l u n g e r   a r r i v e s   at  t he   d e p r e s s i n g   p o s i t i o n   f o r   t h e  

a l t e r n a t i n g   cam,  a  t h i r d   c o n t r o l   s e c t i o n   t h a t   e n g a g e s   t h e  

e n g a g i n g   g r o o v e   a t   t he   l o w e r   end  to  c o n t r o l   t h e   p o s i t i o n  

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

a l t e r n a t i n g   cam  is   r o t a t e d   by  the   s e c o n d   c o n t r o l   s e c t i o n  

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

s t a t e   of  t h e   a l t e r n a t i n g   cam  w h i c h   in   r o t a t e d   by  o n e - h a l f  

upon  s u c c e s s i v e   downward   movement   and  t h e   r e t u r n i n g   of  t h e  

p l u n g e r .  

(12)   The  s w i t c h   as  d e f i n e d   in  c l a i m   11,  w h e r e i n   a n  

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

p o r t i o n   f o r   t h e   p l u n g e r ,   in  the   o p p o s i n g   p o s i t i o n s   b e t w e e n  

the   o p e r a t i o n   p o r t i o n   of  t he   p l u n g e r   and  the   s o c k e t   u n i t  

r e l a t i v e l y   m o v i n g   v e r t i c a l l y ,   and  t h e   a l t e r n a t i n g   cam  i s  

p i v o t e d   to  t h e   s o c k e t   u n i t .  

(13)  The  s w i t c h   as  d e f i n e d   in  a n y  o n e   c l a i m s   6,  7,  8 

and  9,  w h e r e i n   one  end  of  an  a n n u l a r   f l e x i b l e   s e a l  

s u r r o u n d i n g   t h e   p e r i p h e r y   is   h e l d   u n d e r   p r e s s u r e   to  t h e  

c o n n e c t i o n   p o r t i o n   b e t w e e n   the   p u s h   b u t t o n   u n i t   and  t h e  

p l u n g e r ,   and  t h e   o t h e r   end  t h e r e o f   is  s e c u r e d   to  r e t a i n   t o  

the   i n s i d e   of  t he   h o u s i n g .  



(14)   The  s w i t c h   as  d e f i n e d   in  c l a i m   8  or  9,  w h e r e i n   a  

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

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

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

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

(15)   The  s w i t c h   as  d e f i n e d   in   c l a i m   14,  w h e r e i n   t h e  

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

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

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

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

(16 )   The  s w i t c h   as  d e f i n e d   in  c l a i m   14  or  15,   w h e r e i n  

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

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

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

an  a b u t t i n g   p o r t i o n   f o r   i n h i b i t i n g   t h e   i n s e r t i o n   of   t h e  

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

o p e r a t i o n   of   t h e   p u s h   b u t t o n   u n i t   when  t h e   i l l u m i n a t i o n  

u n i t   i s   e n h o u s e d   t u r n e d   by  1 8 0   to   t h e   p r e d e t e r m i n e d  

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

( 17 )   The  s w i t c h   as  d e f i n e d   in  c l a i m   8,  w h e r e i n   t h e  

s o c k e t   u n i t   c o m p r i s e s   a  s o c k e t   b a s e   and  a  s o c k e t   c o v e r  

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

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

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

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

t he   i n s e r t i o n   p o r t s   of  t h e   s o c k e t   c o v e r .  



(18)  The  s w i t c h   as  d e f i n e d   in  c l a i m   17,  w h e r e i n  

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

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

the   s o c k e t   u n i t ,   and  r e c e s s e s   f o r   e n g a g i n g   a  p o r t i o n   o f  

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

t e r m i n a l s   a r e   f o r m e d   to  t he   c o n t a c t   m e m b e r s .  

(19)   The  s w i t c h   as  d e f i n e d   in   c l a i m   17,  w h e r e i n  

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

i l l u m i n a t i o n   e l e m e n t   a re   e n g a g e d   to  t h e   s o c k e t   h o l e s  

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

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

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

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

(20)   The  s w i t c h   as  d e f i n e d   in  a n y  o n e   of  c l a i m s   17,   18  

and  19,   w h e r e i n   e n g a g i n g   p o r t s   a r e   f o r m e d   to  t h e   u p p e r  

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

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

e n g a g i n g   m e m b e r s   f o r m e d   to  t he   u p p e r   end  of  t h e   i l l u m i n a t i o n  

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

e n g a g e d   to   s a i d   e n g a g i n g   p o r t s .  

(21)   The  s w i t c h   as  d e f i n e d   in  c l a i m   6  or  8,  w h e r e i n   a n  

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

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

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

the   o u t e r   c i r c u m f e r e n c e   a t   the   l o w e r   p o r t i o n   of  t h e  

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



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

t h e   t h r e a d e d   p o r t i o n .  

(22 )   A  s o c k e t   f o r   u s e   in  s w i t c h ,   w h e r e i n   f i r s t  

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

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

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

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

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

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

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

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

a r e   d i s p o s 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   g a p s  

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

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

t e r m i n a l s .  
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