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A  switch  structure,  particularly  for  motor  vehicle  electric  window  winders. 

<$l>  a  switcn  structure  tor  motor  vehicle  electric  window 
winders  comprises  a  box-shape  body  closed  at  the  top  by  a 
frame  which  defines  seatings  for  housing  a  plurality  of  push 
buttons  acting  by  contact  on  a  rigid,  electrically  conductive 
movable  blade,  pivoted  at  one  end  to  a  fixed  contact,  pro- 
vided  on  a  printed  circuit  and  connected  to  a  motor,  and,  at 
the  other  end,  movable  between  a  fixed  negative  contact  and 
a  movable  positive  contact. 
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"A  s w i t c h   s t r u c t u r e ,   p a r t i c u l a r l y   f o r   m o t o r   v e h i c l e   e l e c t r i c  

window  w i n d e r s "  

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

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

As  i s   known,   e l e c t r i c   window  w i n d e r s   c u r r e n t l y   u s e d   o n  

m o t o r   v e h i c l e s   and  t h e   l i k e   have   an  a c t u a t i n g   m o t o r  

w h i c h   i s   c o n t r o l l e d   by  means   of  s w i t c h e s   w h i c h   a r e  

10  p r o v i d e d   w i t h i n   t h e   m o t o r   v e h i c l e .  

A c t u a t i o n   can  be  e i t h e r   m a n u a l   or  a u t o m a t i c   a c c o r d i n g   t o  

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

window  may  be  e f f e c t e d   by  m a i n t a i n i n g   t h e   s w i t c h  

15  a c t u a t e d ,   or  p o s s i b l y   by  means   of  a  s i n g l e   p u l s e ,  

e x e r t e d   on  t h e   s w i t c h   i t s e l f .  

Wi th   s w i t c h e s   of  t h e   known  a r t ,   c u r r e n t l y   a v a i l a b l e   o n  

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

20  b o t h   as  f a r   as  t h e i r   c o n s t r u c t i o n a l   c o m p l e x i t y   i s  

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

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

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

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

25  c r e a t e   d e f e c t s   in  m a k i n g   c o n t a c t s .  

A n o t h e r   d i s a d v a n t a g e ,   a t t r i b u t a b l e   to   t h e   s o l u t i o n s   o f  
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t h e   known  a r t ,   i s   m o r e o v e r ,   c o n s t i t u t e d   by  t h e   f a c t   t h a t  
t h e   known  s w i t c h e s   a re   g e n e r a l l y   v e r y   c o m p l i c a t e d   a n d ,  
c o n s e q u e n t l y ,   e x p e n s i v e   as  f a r   as  t h e i r   a s s e m b l y   i s  
c o n c e r n e d .  

5 

The  o b j e c t   of  t h e   i n v e n t i o n   i s   t h a t   of  e l i m i n a t i n g   t h e  
a f o r e m e n t i o n e d   d i s a d v a n t a g e s   by  p r o v i d i n g   a  s w i t c h  
s t r u c t u r e   p a r t i c u l a r l y   f o r   m o t o r   v e h i c l e   e l e c t r i c a l  
window  w i n d e r s ,   w h i c h   w i l l   a l l o w   a  s i m p l i f i e d   s t r u c t u r e  

IO  to  be  o b t a i n e d   w i t h   a  l i m i t e d   number   of  c o m p o n e n t  
e l e m e n t s   w h i l s t   h a v i n g   an  o p e r a t i o n   w h i c h   i s   a l w a y s   - 
c o r r e c t   and  p r e c i s e .  

W i t h i n   t h e   s c o p e   of  t h e   above   e x p l a i n e d   o b j e c t ,   a  
5  p a r t i c u l a r   o b j e c t   of  t h e   i n v e n t i o n   i s   t h a t   of  p r o v i d i n g  

a  s w i t c h   s t r u c t u r e   p a r t i c u l a r l y   d e s i g n e d   f o r   e l e c t r i c a l  
window  w i n d e r s ,   in   w h i c h   t h e r e   w i l l   be  t h e   p o s s i b i l i t y  
of  h a v i n g   a  p e r f e c t   s e a l e d   i s o l a t i o n   b e t w e e n   t h e  
i n t e r i o r   of  t h e   body  of  t h e   s w i t c h   and  t h e   e x t e r i o r ,  

■0  t h u s   p r e v e n t i n g   damage   to  t h e   c o n t a c t s   b e c a u s e   o f  
i n f i l t r a t i o n s   of  any  t y p e .  

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

5  can   be  u t i l i s e d   b o t h   f o r   a u t o m a t i c   c o n t r o l   and  f o r  
m a n u a l   c o n t r o l   of  t h e   w i n d o w s ,   t h u s   b e i n g   e x t r e m e l y  
p r a c t i c a l   and  v e r s a t i l e   in  u s e .  

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

e l e c t r i c a l   window  w i n d e r s ,   w h i c h   b e c a u s e   of  i t s  
c o n s t r u c t i o n a l   c h a r a c t e r i s t i c s ,   i s   a b l e   to   o f f e r   t h e  
w i d e s t   g a u r a n t e e s   of  r e l i a b i l i t y   and  s e c u r i t y   in   u s e .  

5  The  above   e x p l a i n e d   o b j e c t ,   as  w e l l   as  t h e   o b j e c t s  



0 2 2 1 0 3 0  

l i s t e d   and  o t h e r s   w h i c h   w i l l   become   more  c l e a r l y  

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

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

v e h i c l e   e l e c t r i c a l   window  w i n d e r s ,   c h a r a c t e r i s e d   by  t h e  

5  f a c t   t h a t   i t   c o m p r i s e s   a  b o x - l i k e   body  c l o s e d   a t   t h e   t o p  

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

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

m o v a b l e   e l e c t r i c a l l y   c o n d u c t i v e   b l a d e   p i v o t e d   at   one  e n d  

to   a  f i x e d   c o n t a c t   p r o v i d e d   on  a  p r i n t e d   c i r c u i t   a n d  

10  c o n n e c t e d   to   t h e   m o t o r ,   and  at   t h e   o t h e r   end  m o v a b l e  

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

c o n t a c t .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t h e   s u b j e c t   o f  

15  t h e   p r e s e n t   u t i l i t y   mode l   w i l l   become   more  c l e a r l y  

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

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

e l e c t r i c a l   window  w i n d e r s   i l l u s t r a t e d   by  way  o f  

i n d i c a t i v e ,   b u t   n o n - l i m i t a t i v e ,   e x a m p l e ,   w i t h   t h e   a id   o f  

20  t h e   a t t a c h e d   d r a w i n g s ,   in  w h i c h :  

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

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

t h e   i n v e n t i o n ;  

25  F i g u r e   2  r e p r e s e n t s   t h e   s w i t c h   s e e n   in  p l a n ;  

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

lamp  w i t h i n   t h e   b o x - l i k e   b o d y .  

Wi th   p a r t i c u l a r   r e f e r e n c e   to   t h e   n u m e r i c a l   s y m b o l s   o f  

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

e l e c t r i c a l   window  w i n d e r s ,   w h i c h   i s   i n d i c a t e d   g e n e r a l l y  

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

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

s h a p e ,   w h i c h   i s   c l o s e d   at   t h e   t o p   by  a  s m a l l   f r a m e   3 

35  w h i c h ,   a d v a n t a g e o u s l y ,   i s   s n a p   e n g a g e d   t h e r e o n .  
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The  s m a l l   f r a m e   3  d e f i n e s   a  p l u r a l i t y   of  s e a t i n g s   4  f o r  
h o u s i n g   a  p l u r a l i t y   of  p u s h   b u t t o n s   5  f o r   t h e   a c t u a t i o n  
of  t h e   w indows   . 

The  p u s h   b u t t o n s   5  p r e f e r a b l y ,   b u t   n o t   n e c e s s a r i l y ,   h a v e  
in   t h e i r   u p p e r   p a r t   a  s m a l l   p l a t e   6  w h e r e   t h e r e   a r e  
p r o v i d e d   i l l u m i n a t e d   i d e o g r a m s   w h i c h   can  be  made  e i t h e r  
w i t h   p o l y c a r b o n a t e   or  by  c o - m o u l d i n g .  

An  i m p o r t a n t   p e c u l i a r i t y   of  t h e   i n v e n t i o n   i s   c o n s t i t u t e d  
by  t h e   f a c t   t h a t   t h e   s a i d   p u s h   b u t t o n s   5  a r e   c o n n e c t e d  
to  t h e   b o x - l i k e   body   2  w i t h   t h e   i n t e r p o s i t i o n   of  s e a l i n g  
means  c o n s t i t u t e d   by  a  s e a l   g e n e r a l l y   i n d i c a t e d   w i t h   t h e  
r e f e r e n c e   n u m e r a l   7 .  

The  s e a l   7  has   a  c e n t r a l   p o r t i o n   8  s h a p e d   l i k e   a  b e l l o w s  
w i t h   a  p e r i m e t r a l   o u t e r   b o r d e r   9  w h i c h   i s   c l a m p e d  
b e t w e e n   t h e   f r a m e   3  and  t h e   b o x - l i k e   body  2 .  
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W i t h i n   t h e   i n t e r i o r   p o r t i o n s ,   f a c i n g   t h e   k e y s ,   t h e  

r u b b e r   s e a l   7  has   an  a n n u l a r   e n l a r g e m e n t   10  w h i c h   i s  

l o d g e d   in   s e a t i n g s   1  1  c o r r e s p o n d i n g l y   p r o v i d e d   on  t h e  

k e y s   5  in  s u c h   a  way  as  to  c r e a t e   a  f i x e d   c o n n e c t i o n   t o  

5  e a c h   k e y .  

The  r u b b e r   s e a l   7  t h u s   d e f i n e s   a  m e m b r a n e   w h i c h   c o n n e c t s  

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

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

10  of  any  t y p e .  

I n t e r n a l l y   t h e   key  5  has   a  t a i l   15  w h i c h   a c t s   on  t h e  

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

i n d i c a t e d   w i t h   t h e   r e f e r e n c e   n u m e r a l   16,  w h i c h   a t   i t s  

15  end  i s   p i v o t e d   to   a  f i x e d   c o n t a c t   17  w h i c h   i s   s u p p o r t e d  

by  a  r i g i d   p r i n t e d   c i r c u i t   18  and  w h i c h   i s   c o n n e c t e d   t o  

t h e   m o t o r .  

On  t h e   b l a d e   16  a c t s   a  f i r s t   s p r i n g   19,  a c t i n g   at   t h e  

20  o t h e r   end  a g a i n s t   t h e   p r i n t e d   c i r c u i t ,   and  a  s e c o n d  

s p r i n g   20  w h i c h   i n t e r a c t s   b e t w e e n   t h e   b l a d e   and  t h e   p u s h  

b u t t o n   5  in  t h e   r e g i o n   of  t h e   t a i l   15,  t h u s   c r e a t i n g   a  

r e s i l i e n t   t h r u s t   e l e m e n t   f o r   r e t u r n   m o v e m e n t s   of  t h e  

p u s h   b u t t o n   i t s e l f .  

25  

At  i t s   f r e e   end  t h e   m o v a b l e   r i g i d   b l a d e   16  w h i c h   i s   m a d e  

of  c o n d u c t i v e   m a t e r i a l   has   a  c o n t a c t   body  21  w h i c h   i s  

m o v a b l e   b e t w e e n   a  f i x e d   n e g a t i v e   c o n t a c t   22  and  a  

m o v a b l e   p o s i t i v e   c o n t a c t   23  c o n s t i t u t e d   by  a  r e s i l i e n t l y  

30  y i e l d a b l e   b r i d g e   w h i c h   o p p o s e s   t h e   a c t i o n   of  a  s p r i n g   24  

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

c i r c u i t   . 

The  b r i d g e ,   w h i c h   in   p r a c t i c e   c o n s t i t u t e s   an  end  s t o p  

35  f o r   t h e   d e s c e n t   of  t h e   r i g i d   m o v a b l e   b l a d e ,   is   c o n n e c t e d  
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to  t h e   window  w i n d e r   m o t o r .  

Under   t h e   p r i n t e d   c i r c u i t   18  t h e r e   i s   h o u s e d   an  e l e c t r o  
m a g n e t   35  i f   t h e   s w i t c h   i s   u t i l i s e d   f o r   a u t o m a t i c  
a c t u a t i o n .  

For  c o m p l e t e n e s s   of  t h e   d e s c r i p t i o n ,   w i t h i n   t h e   b o x - l i k e  
body  1  t h e r e   i s   a d v a n t a g e o u s l y   p r o v i d e d   an  e l e c t r i c   l a m p  
40  w h i c h   c r e a t e s   an  i n t e r n a l   i l l u m i n a t i o n   w i t h i n   t h e  
s w i t c h ,   w h i c h   makes   i t   e a s i e r   to   s ee   t h e   i d e o g r a m s  
p r o v i d e d   on  t h e   p u s h   b u t t o n s .  

Che  p r e s e n c e   of  t h e   s e a l   7,  as  w e l l   as  p r e v e n t i n g   t h e  
I n f i l t r a t i o n   of  w a t e r   and  d u s t ,   a l s o   p r e v e n t s   o u t w a r d  
e s c a p e   of  l i g h t ,   t h u s   e l i m i n a t i n g   t h e   u n a e s t h e t i c   f r a m e  
3f  l i g h t   w h i c h   i s   e n c o u n t e r e d   w i t h   s w i t c h e s   in  t h e   p r i o r  
a r t .  

?rom  wha t   has   been   d e s c r i b e d   i t   w i l l   be  s e e n   how  t h e  
. n v e n t i o n   a c h i e v e s   t h e   p r o p o s e d   o b j e c t s .  

:n  p a r t i c u l a r ,   i t   i s   d e s i r e d   to   e m p h a s i s e   t h e   e x t r e m e  
J t r u c t u r a l   s i m p l i c i t y   of  t h e   s w i t c h   d e s c r i b e d   h e r e i n -  
above,   t o g e t h e r   w i t h   i t s   g r e a t   f u n c t i o n a l i t y   a n d  
> r e c i s i o n   of  o p e r a t i o n .  

:n  p r a c t i c e ,   any  m a t e r i a l s   may  be  u s e d   and  l i k e w i s e ,   a n y  
l i m e n s i o n s   and  c o n t i n g e n t   f o r m s   a c c o r d i n g   to   r e q u i r e -  
ments  as  l o n g   as  t h e y   a re   c o m p a t i b l e   w i t h   t h e   s p e c i f i c  
t s e .  
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CLAIMS 

1.  A  s w i t c h   s t r u c t u r e   p a r t i c u l a r l y   f o r   m o t o r   v e h i c l e  
e l e c t r i c   window  w i n d e r s ,   c h a r a c t e r i s e d   by  t he   f a c t   t h a t  
i t   c o m p r i s e s   a  b o x - l i k e   body  c l o s e d   at   t h e   t op   by  a  
f r a m e   w h i c h   d e f i n e s   s e a t i n g s   f o r   h o u s i n g   a  p l u r a l i t y   o f  
p u s h   b u t t o n s   c o n t a c t i n g   r e s p e c t i v e   r i g i d   m o v a b l e  
e l e c t r i c a l l y   c o n d u c t i v e   b l a d e   p i v o t e d ,   at   one  end ,   to   a  
f i x e d   c o n t a c t   p r o v i d e d   on  a  p r i n t e d   c i r c u i t   a n d  
c o n n e c t e d   to   t h e   m o t o r   and ,   a t   t h e   o t h e r   end ,   m o v a b l e  
b e t w e e n   a  n e g a t i v e   f i x e d   c o n t a c t   and  a  p o s i t i v e   m o v a b l e  
c o n t a c t .  

2.  A  s w i t c h   s t r u c t u r e   a c c o r d i n g   to   t h e   p r e c e d i n g  
C l a i m ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   f r a m e   i s  

s n a p   e n g a g e d   to   t h e   b o x - l i k e   b o d y .  

3.  A  s w i t c h   s t r u c t u r e   a c c o r d i n g   to   t h e   p r e c e d i n g  
C l a i m s ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   i t   i n c l u d e s  
s e a l i n g   means   a c t i n g   b e t w e e n   t h e   p u s h   b u t t o n s   and  t h e  
s a i d   s e a t i n g s .  

4  .  A  s w i t c h   s t r u c t u r e   a c c o r d i n g   to   one  or  more  of  t h e  
p r e c e d i n g   C l a i m s ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e  
s a i d   s e a l i n g   means   a r e   c o n s t i t u t e d   by  a  r u b b e r   s e a l  
h a v i n g   a  c e n t r a l   b e l l o w s   p o r t i o n   s u r r o u n d e d   by  a  r i m  
c l a m p e d   b e t w e n   t h e   f r a m e   and  t h e   s a i d   b o x - l i k e   b o d y ,  
a r o u n d   t h e   s a i d   p u s h   b u t t o n s   t h e r e   b e i n g   p r o v i d e d   a n  
a n n u l a r   e n l a r g e m e n t   w h i c h   can  be  h o u s e d   in  a n n u l a r  
g r o o v e s   d e f i n e d   by  t h e   p u s h   b u t t o n s .  

5.  A  s w i t c h   s t r u c t u r e   a c c o r d i n g   to   one  or  more  of  t h e  
p r e c e d i n g   C l a i m s ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e  
r i g i d   m o v a b l e   b l a d e   i s   p i v o t e d   to   a  f i x e d   c o n t a c t ,  
s e c u r e l y   f i x e d   to   a  p r i n t e d   c i r c u i t ,   w h i l s t   a  t a i l ,  
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e x t e n d i n g   f rom  a  l o w e r   p a r t   of  e a c h   of  t h e   p u s h   b u t t o n s  

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

6  .  A  s w i t c h   s t r u c t u r e   a c c o r d i n g   to   one  or  more  of  t h e  
5  p r e c e d i n g   C l a i m s ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   i t  

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

a c t i n g   b e t w e e n   t h e   s a i d   p u s h   b u t t o n   and  t h e   s a i d   r i g i d  
m o v a b l e   b l a d e .  
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7  .  A  s w i t c h   s t r u c t u r e   a c c o r d i n g   to  one  or  more  of  t h e  

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

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

8  .  A  s w i t c h   s t r u c t u r e   a c c o r d i n g   to   one  or  more  of  t h e  

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

20  b o x - l i k e   body  and  o p e r a b l e   to   i l l u m i n a t e   i d e o g r a m s  

p r o v i d e d   on  t h e   p u s h   b u t t o n s .  
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