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©  Snap  action  switches  and  method  of  making  same. 
  A  switch  module  includes  a  base  and  an  array  of  one  or 
more  switches  spaced  adjacent  to  one  another  on  the  base. 
Each  switch  includes  a  fixed  contact  as  well  as  a  moving 
contact  and  supporting  arm  therefor.  All  of  the  switches  in 
the  array  are  formed  from  a  single  planar  conductive  blank 
composed  of  a  closed  frame  and  first  and  second  sets  of 
opposed  elongated  cantilevered  panels  extending  from 
opposite  sides  of  the  frame,  one  set  of  panels  forming  the 
stationary  contacts  and  the  other  set  of  panels  forming  the 
moving  contacts  and  supporting  arms  therefor.  The  blank  is 
deformed  to  move  all  of  the  corresponding  stationary  and 
moving  contacts  into  overlapping  relation  and  to  give  bias  to 
all  of  the  contact  arms  so  that  they  urge  the  associated 
moving  contacts  into  or  out  of  engagement  with  the 
corresponding  fixed  contacts.  All  of  the  switches  while  they 
are  still  integral  parts  of  the  deformed  blank  are  mounted  to 
the  base  so  that  the  relative  positions  on  the  base  of  all  of  the 
switch  contacts  are  predetermined  by  their  positions  in  the 
deformed  blank.  Finally,  the  deformed  mounted  blank  is 
severed  at  selected  locations  to  electrically  isolate  some  or 
all  of  the  switch  contacts  mounted  to  the  base.  Various 
blanks  for  making  the  switch  module  are  disclosed  as  is  the 
method  for  doing  same. 



T h i s   i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   s w i t c h e s .   I t  

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

s w i t c h   a r r a y s   and  a  m e t h o d   of  mak ing   them  e c o n o m i c a l l y  

and  in  v e r y   s m a l l   s i z e s .  

B a c k g r o u n d   of  the   I n v e n t i o n  

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

w i t h   wh ich   we  are   c o n c e r n e d   h e r e   a r e   a l r e a d y   known  in  t h e  

a r t ,   e x a m p l e s   b e i n g   d e s c r i b e d   in  U.S.   P a t e n t s   2 , 7 0 0 , 0 7 9 ;  

2 , 8 5 4 , 5 4 0   and  4 , 2 8 3 , 6 0 9 ,   as  w e l l   as  in  German  p a t e n t s  

DE  23  56  024;  DE  24  11  426  and  DE  27  40  902  and  o t h e r s .  

A  t y p i c a l   s w i t c h   of  t h i s   t y p e   i n c l u d e s   a  

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

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

by  a  l o n g e r   p a r t   in  c o m p r e s s i o n   l o n g i t u d i n a l l y   of  the   a r m  

so  t h a t   the   l o n g e r   arm  p a r t   w i l l   be  bowed  or  a r c h e d   o u t  

of  t he   p l a n e   of  the   s h o r t e r   arm  p a r t .   One  end  of  the   a r m  

is   m o u n t e d   to  a ' b a s e .   The  o p p o s i t e   f r e e   end  of  the  a r m  

c a r r i e s   a  moving   c o n t a c t .   Moun ted   to  the   b a s e   is   a  f i x e d  

c o n t a c t   wh ich   e x t e n d s   o p p o s i t e   t he   mov ing   c o n t a c t   at  t h e  

f r e e   end  of  the  arm.  The  s w i t c h   a l s o   i n c l u d e s   a n  

a c t u a t o r   which   p r e s s e s   a g a i n s t   t he   c o n t a c t   arm  so  as  t o  

move  the   l o n g e r   arm  p a r t   t r a n s v e r s e l y   t h r o u g h   the   p l a n e  
of  t he   s h o r t e r   arm  p a r t   in  o p p o s i t e   d i r e c t i o n s   so  t h a t  

t h e   f r e e   end  of  the   arm  s n a p s   or  f l i p s   b e t w e e n   a  c l o s e d  

p o s i t i o n   w h e r e i n   t he   m o v i n g   c o n t a c t   on  t he   a r m  

r e s i l i e n t l y   e n g a g e s   t he   f i x e d   c o n t a c t   and  an  o p e n  

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

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

I n v a r i a b l y ,   the   f i x e d   and  mov ing   c o n t a c t s   of  t h e  

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

s e p a r a t e l y   and  r e q u i r e   s e p a r a t e   a s s e m b l y   to  t he   s w i t c h  

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



and  i n c r e a s i n g   t h e   o v e r a l l   c o s t   of  such   s w i t c h e s .   A l s o ,  

as  e l e c t r i c a l   c i r c u i t s   become   s m a l l e r   and  s m a l l e r ,   i t  

b e c o m e s   more  and  more   d i f f i c u l t   to  f a b r i c a t e   and  f i x   t h e  

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

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

in  q u a n t i t y   on  a  r e l i a b l e   b a s i s .   M o r e o v e r ,   in  s o m e  

a p p l i c a t i o n s ,   a  number   of  s u c h   s w i t c h e s   mus t   b e  

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

b o a r d   or  t h e   l i k e ,   c r e a t i n g   a  p r o b l e m   of  p a c k i n g   t h e  

s w i t c h e s   t o g e t h e r   as  c l o s e l y   as  p o s s i b l e   in  an  a r r a y ,  
w h i l e   s t i l l   m a i n t a i n i n g   good  e l e c t r i c a l   and  m e c h a n i c a l  

i s o l a t i o n   b e t w e e n   a d j a c e n t   s w i t c h e s   in  t h e   a r r a y .  
The  s n a p   a c t i o n   s w i t c h e s   a v a i l a b l e   h e r e t o f o r e   a s  

t y p i f i e d   by  t h e   o n e s   d i s c l o s e d   in  t he   a f o r e m e n t i o n e d  

p a t e n t s   do  no t   l e n d   t h e m s e l v e s   to   such   m i n i a t u r i z a t i o n   a s  

would   make  them  s u i t a b l e   f o r   u se   in  such   a p p l i c a t i o n s  

where   s m a l l   s i z e ,   low  c o s t   and  r e l i a b i l i t y   a r e   a l l  

r e q u i r e d   in  a  s i n g l e   s w i t c h   or  s w i t c h   a r r a y .  

Summary  of  t h e   I n v e n t i o n  

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

an  e l e c t r i c a l   s n a p   a c t i o n   s w i t c h   or  s w i t c h   a r r a y   a l l   o f  

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

c o n d u c t i v e   s h e e t   or  b l a n k .  

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   to  p r o v i d e   a  s n a p  
a c t i o n   s w i t c h   whose   c o n t a c t s ,   c o n t a c t   arms  and  t e r m i n a l s  

can  be  p o s i t i o n e d   p r e c i s e l y   r e l a t i v e   to   one  a n o t h e r   t o  

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

A  f u r 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   to  p r o v i d e   a  

s n a p   a c t i o n   s w i t c h   w h i c h   can   be  made  v e r y   s m a l l   as  a n  

i n d i v i d u a l   s w i t c h   or  as  p a r t   of  a  m u l t i p l e   s w i t c h   a r r a y .  
S t i l l   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   to   p r o v i d e  

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

i n e x p e n s i v e   to  make  on  a  h i g h   v o l u m e   p r o d u c t i o n   b a s i s .  



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

b l a n k   fo r   f o r m i n g   one  or  more  v e r y   s m a l l   s n a p   a c t i o n  

s w i t c h e s .  

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

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

h a v i n g   one  or  more   of  t he   above   c h a r a c t e r i s t i c s .  

O t h e r   o b j e c t s   w i l l ,   in  p a r t ,   be  o b v i o u s   and  w i l l ,   i n  

p a r t ,   a p p e a r   h e r e i n a f t e r .  

The  i n v e n t i o n   a c c o r d i n g l y   c o m p r i s e s   the   s e v e r a l  

s t e p s   and  t he   r e l a t i o n   of  one  or  more  of  such  s t e p s   w i t h  

r e s p e c t   to  e a c h   of  t he   o t h e r s ,   and  t h e . a p p a r a t u s  

e m b o d y i n g   t he   f e a t u r e s   of  c o n s t r u c t i o n ,   c o m b i n a t i o n   o f  

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

e f f e c t   such   s t e p s ,   a l l   as  e x e m p l i f i e d   in  t he   f o l l o w i n g  

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

be  i n d i c a t e d   in  t he   c l a i m s .  

B r i e f l y ,   t he   p r e s e n t   s w i t c h e s   and  s w i t c h   a r r a y s  

c o m p r i s e   s t a t i o n a r y   and  mov ing   s w i t c h   c o n t a c t s   a n d  

t e r m i n a l s   t h e r e f o r   a l l   of  wh ich   d e r i v e   from  a  s i n g l e  

p l a n a r   b l a n k   of  c o n d u c t i v e   m a t e r i a l .   In  the   c a s e   o f  

r e l a t i v e l y   s m a l l   s w i t c h e s   and  a r r a y s ,   the   b l a n k   i s   f o r m e d  

from  a  s h e e t   of  c o n d u c t i v e   m a t e r i a l   by  a n  . i m a g i n g   a n d  

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

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

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

In  e i t h e r   e v e n t ,   each   b l a n k   i n c l u d e s   a  p a i r   o f  

s p a c e d - a p a r t ,   g e n e r a l l y   p a r a l l e l   s i d e   m a r g i n s   and  a  p a i r  

of  s p a c e d - a p a r t ,   g e n e r a l l y   p a r a l l e l   end  m a r g i n s   w h i c h  

t o g e t h e r   form  a  g e n e r a l l y   r e c t a n g u l a r   f r a m e .   The  b l a n k  

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

p a n e l s   which   e x t e n d   t o w a r d   o n e  a n o t h e r   from  o p p o s i t e   s i d e  

m a r g i n s   of  t he   b l a n k ,   c o r r e s p o n d i n g   p a n e l s   of  t he   t w o  

s e t s   b e i n g   more  or  l e s s   c o l l i n e a r .   The  f r e e   ends   of  t h e  

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



a d j a c e n t   p a i r s   of  p a n e l s   a r e   s p a c e d   n e x t   to   one  a n o t h e r  

b e t w e e n   t h e   end  m m a r g i n s   of  t h e   b l a n k .  

One  s e t   of  p a n e l s   i s   u s e d   to  form  a l l   of  t h e  

s t a t i o n a r y   c o n t a c t s   in  t he   s w i t c h   a r r a y .   Each   s u c h   p a n e l  

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

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

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

p a n e l   p o r t i o n   e x t e n d i n g   f rom  t he   pad  to  t h e   b l a n k   s i d e  

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

c o n t a c t .  

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

b l a n k   s i d e   m a r g i n   a r e   a r r a n g e d   to  form  a l l   of  t h e  

r e m a i n i n g   c o n d u c t i v e   c o m p o n e n t s   of  t he   s w i t c h   a r r a y .  
Each  p a n e l   in  t h i s   s e t   i n c l u d e s   a  f i r s t   p o r t i o n   w h i c h -  

d e f i n e s   a  m o v i n g   c o n t a c t   a t   t he   f r e e   end  of  t h e ` p a n e 1 ,   a 

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

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

p o r t i o n   e x e n d i n g   f rom  the   pad  end  of  t he   f i r s t   p o r t i o n   t o  

t h e   b l a n k   s i d e   m a r g i n   d e f i n e s   t he   t e r m i n a l   f o r   t he   m o v i n g  

c o n t a c t .  

A f t e r   s h a p i n g   t h e   p l a n a r   b l a n k   as  a f o r e s a i d ,   t h e  

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

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

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

l e n g t h s   m a k i n g   e a c h   arm  p o r t i o n   a  b i s t a b l e   member  w h i c h  

can  move  t h e   c o n t a c t   p o r t i o n   a t   t h e   f r e e   end  of  t h a t   a r m  

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

g e n e r a l   p l a n e   of  t he   arm  p o r i t o n .   The  b l a n k   i s   a l s o  

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

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

p a n e l s   l e n g t h w i s e   r e l a t i v e   to   one  a n o t h e r   so  t h a t   t h e  

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

A f t e r   d e f o r m i n g   t h e   b l a n k   t h u s l y ,   a l l   of  t he   p a n e l  

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



b a s e   or  s u b s t r a t e .   T h e n ,   the   t e r m i n a l   d e f i n i n g   p a n e l  

p o r t i o n s   a r e   s e p a r a t e d   f rom  t he   s i d e   m a r g i n s   of  t h e   b l a n k  

to  e l e c t r i c a l l y   i s o l a t e   the   a d j a c e n t   p a n e l s   of  each   s e t  

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

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

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

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

or  s i t e s   on  the   c o n t a c t   arm  of  t h a t   s w i t c h .  

A  c o v e r   i s   p o s i t i o n e d   on  the   s u b s t r a t e   t o  

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

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

b e i n g   had  t h r o u g h   s m a l l   h o l e s   in  t he   c o v e r .   If   d e s i r e d ,  

s m a l l   p i n   a c t u a t o r s   can  be  s l i d a b l y   p o s i t i o n e d   in  t h e s e  

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

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

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

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

f o r m e d   f rom  a  s i n g l e   b l a n k .   F u r t h e r m o r e ,   u s i n g  

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

can  be  made  q u i t e   s m a l l   and  be  p a c k e d   d e n s e l y   on  t h e  

s u b s t r a t e   so  t h a t   a  maximum  number  of  s u c h   s w i t c h e s   c a n  

be  l o c a t e d   in  a  g i v e n   s p a c e ,   w h i l e   s t i l l   a v o i d i n g  

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

s w i t c h e s .   Ye t ,   b e c a u s e   the   c r i t i c a l   c o n d u c t i v e  

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

m o u n t e d   to  the   s u b s t r a t e   a s ,   a  s i n g l e   b l a n k ,   d e s p i t e  
t h e i r   s m a l l   s i z e ,   t he   s w i t c h e s   and  s w i t c h   a r r a y s   can  b e  

made  in  q u a n t i t y   to  v e r y   t i g h t   t o l e r a n c e s   so  t h a t   t h e y  

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

l i f e .   For  the   same  r e a s o n s ,   the   s u b j e c t   s w i t c h e s   a n d  

s w i t c h   a r r a y s   a re   r e l a t i v e l y   e c o n o m i c a l   to  make  i n  

q u a n t i t y .   T h e r e f o r e ,   t h e y   s h o u l d   f i n d   wide   u s e ,  

p a r t i c u l a r l y   in  c o n n e c t i o n   w i t h   p r i n t e d   c i r c u i t  

a p p l i c a t i o n s .  



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

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

of  t h e   i n v e n t i o n ,   r e f e r e n c e   s h o u l d   be  had  to  t h e  

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

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

FIG.  1  i s   a  p e r s p e c t i v e   v i e w   w i t h   p a r t s   b r o k e n   a w a y  

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

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

FIG.  2  i s   a  s e c t i o n a l   v i e w   a l o n g   l i n e   2-2  of  FIG.  1 ;  

FIG.  3  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   on  a  

s m a l l e r   s c a l e   of  t h e   b l a n k   f rom  which   a l l   of  t h e  

c o n d u c t i v e   c o m p o n e n t s   of  t h e   FIG.   1  s w i t c h   a r r a y  

o r i g i n a t e ;  

FIG.  4  i s   a  s i m i l a r   v i e w   s h o w i n g   t h e   f o r m a t i o n   o f  

t h e   FIG.  1  s w i t c h   a r r a y   f rom  t he   FIG.  3  b l a n k ;  

FIG.  5  is   a  v i e w   s i m i l a r   to   FIG.  3  of  a n o t h e r   b l a n k  

e m b o d i m e n t   used   to  make  t he   c o n d u c t i v e   c o m p o n e n t s   of  a 

s w i t c h   a r r a y   s i m i l a r   to   t h e   FIG.  1  a r r a y ;  

- F I G .   6  is   a  v i e w   s i m i l a r   to  FIG.  4  i l l u s t r a t i n g   t h e  

f o r m a t i o n   of  t he   s w i t c h   a r r a y   f rom  t h e   F I G .  5   b l a n k ;  

F I G .  7   i s   a  v i e w   s i m i l a r   to   FIG.  3  o n   a  l a r g e r   s c a l e  

of  t h e   b l a n k   used   to   make  t h e   c o n d u c t i v e  c o m p o n e n t s   o f  

s t i l l   a n o t h e r   s w i t c h   a r r a y ;  
FIG.  8  i s   a  v i e w   s i m i l a r   to   FIG.  4  i l l u s t r a t i n g   t h e  

f o r m a t i o n   of  t he   s w i t c h   a r r a y   f rom  t h e   FIG.  8  b l a n k ;   a n d  

FIG.  9  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of  s t i l l  

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

of  t h i s   i n v e n t i o n .  

D e t a i l e d   D e s c r i p t i o n   o f  t h e   P r e f e r r e d   E m b o d i m e n t s  

R e f e r r i n g   to   FIGS.   1  and  2,  a  s w i t c h   m o d u l e   made  i n  

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

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

s p a c e d   s w i t c h e s   1 0 a ,   lOb ,   lOc ,   e t c .   m o u n t e d   to  a  r i g i d ,  



r e c t a n g u l a r   e l e c t r i c a l l y   i n s u l a t i n g   b a s e   or  s u b s t r a t e   1 2 .  

I t   s h o u l d   be  m e n t i o n e d   a t   t h e   o u t s e t   t h a t   t h e   d i m e n s i o n s  

and  s p a c i n g   of  t he   v a r i o u s   s w i t c h   p a r t s   have   b e e n  

e x a g g e r a t e d   in  t h e   d r a w i n g s   fo r   c l a r i t y .  

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

b l a d e s   or  p a n e l s   14  and  18  s p a c e d   s i d e   by  s i d e   a l o n g   t h e  

l e n g t h   of  s u b s t r a t e   12.   Each  p a n e l   14  i n c l u d e s   one  o r  

more  s t a t i o n a r y   c o n d u c t i v e   c o n t a c t s   14a  i n t e g r a l   w i t h   a 

c o n d u c t i v e   m o u n t i n g   pad  14b  w h i c h   i s   a f f i x e d   to  s u b s t r a t e  

12  by  epoxy   c e m e n t   or  o t h e r   s u i t a b l e   m e a n s .   A  c o n d u c t i v e  

s t r i p   14c  e x t e n d s   f r o m  p a d   14b  to  the   a d j a c e n t   edge  o f  

s u b s t r a t e   12  and  i s   b e n t   d o w n w a r d l y   to  form  a  t e r m i n a l  

f o r   c o n t a c t   14.  Each  c o n t a c t   14a  is   f o r m e d   or  b e n t   s o  

t h a t   i t   is   s p a c e d   a b o v e   t h e   s u b s t r a t e   12  and  e x t e n d s  

b e y o n d   pad  14b  t o w a r d   p a n e l   1 8 .  

The  p a n e l   18  c o m p o n e n t   of  each   s w i t c h   10a ,   lOb,   1 0 c ,  

e t c .   i n c l u d e s   a  c o n d u c t i v e   c o n t a c t   18a  a t   t he   end  of  t h e  

p a n e l   which   is   p o s i t i o n e d   u n d e r   c o n t a c t s   14a .   T h a t  

c o n t a c t   is   c o n n e c t e d   to  a  c o n d u c t i v e   m o u n t i n g   pad  18b  b y  

an  i n t e g r a l   c a n t i l e v e r e d   c o n d u c t i v e   c o n t a c t   arm  18c ,   t h e  

pad  b e i n g   c e m e n t e d   to  t h e   s u b s t r a t e .   An  i n t e g r a l  

c o n d u c t i v e   s t r i p   18d  e x t e n d s   from  pad  18b  to  t he   a d j a c e n t  

edge   of  s u b s t r a t e   12  and  i s   b e n t   d o w n w a r d l y   to  form  t h e  

t e r m i n a l   fo r   c o n t a c t   1 8 a .  

A  p a i r   of  s p a c e d - a p a r t   p a r a l l e l   l o n g i t u d i n a l   s l o t s  

26  a r e   p r e s e n t   in  arm  18c  of  each   s w i t c h   wh ich   d i v i d e  

t h a t   arm  i n t o   t h r e e   l o n g i t u d i n a l   s t r i p s   28a ,   28b  and  2 8 c .  

A l i g n e d   c r i m p s   32  a r e   f o r m e d   in  the   two  o u t e r   s t r i p s   2 8 a  

and  28c  nea r   the   e n d s   of  the   s l o t s   a d j a c e n t   pad  1 8 b .  

T h e s e   c r i m p s   s h o r t e n   t he   o v e r a l l   l e n g t h   of  arm  1 8 c ,  

c a u s i n g   the  m i d d l e   arm  s t r i p   28b  to  bow  or  a r c h   ou t   o f  

t h e   p l a n e   of  the   two  o u t e r   s t r i p s   28a  and  28c  so  t h a t   t h e  

c a n t i l e v e r e d   arm  c o n s t i t u t e s   a  b i s t a b l e   member  whose   f r e e  

e n d ,   i n c l u d i n g   c o n t a c t   18a ,   moves  b e t w e e n   two  s t a b l e  



p o s i t i o n s   when  p r e s s u r e   i s   a p p l i e d   to   a p p r o p r i a t e  

p r e s s u r e   p o i n t s   on  t h e   a r m .  

More  p a r t i c u l a r l y ,   when  p r e s s u r e   i s   a p p l i e d   a t   t h e  

p o i n t   P1  of  a  c o n t a c t   arm  as  shown  by  t he   a r r o w   0  i n  

FIG.   1,  t h e   f r e e   end  of  t h a t   arm  s n a p s   to   a  l o w e r  

p o s i t i o n   a g a i n s t   s u b s t r a t e   12  away  f rom  t h e   s t a t i o n a r y  

c o n t a c t   14a  t h e r e b y   o p e n i n g   t h e   s w i t c h .   On  t he   o t h e r  

h a n d ,   when  p r e s s u r e   i s   a p p l i e d   to   a  c o n t a c t   arm  a t   t h e  

p r e s s u r e   p o i n t   P2  as  i l l u s t r a t e d   by  t he   a r r o w   C  i n  

FIG.   2,  t h e   f r e e   end  of  t h a t   arm  f l i p s   to   a  s t a b l e   u p p e r  

p o s i t i o n   s p a c e d   f rom  s u b s t r a t e   12.  In  t h i s  p o s i t i o n ,   t h e  

c o n t a c t   18a  t h e r e o n   r e s i l i e n t l y   e n g a g e s   c o n t a c t   1 4 a  

t h e r e b y   to  c l o s e   the   s w i t c h   and  e s t a b l i s h   an  e l e c t r i c a l  

c o n n e c t i o n   b e t w e e n   t he   s w i t c h   t e r m i n a l s   14c  and  1 8 d .  

When  t he   c o n t a c t   18a  e n g a g e s   a g a i n s t   c o n t a c t s   14a ,   t h e  

l a t t e r   c o n t a c t s   f l e x   to  some  e x t e n t   g i v i n g   r i s e   to   a  

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

b e t w e e n   t h o s e   c o n t a c t s .  

The  i n d i v i d u a l   s w i t c h e s   of  m o d u l e   10  a r e   a r r a n g e d   s o  

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

s w i t c h   t e r m i n a l s   14c  and  18d  e x t e n d i n g   down  from  t h e  

m o d u l e   in  a  s o - c a l l e d   d u a l   i n - l i n e   p a r a l l e l   (DIP)  a r r a y .  
T h a t   t e r m i n a l   c o n f i g u r a t i o n   i s   u sed   f r e q u e n t l y   f o r  

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

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

p o s i t i o n e d   to   p r o j e c t   t h r o u g h   r e g i s t e r i n g   h o l e s   in  t h e  

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

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

t e r m i n a l s   f o r   t he   c i r c u i t r y   on  t h e   b o a r d   and ,   when  t h e  

t e r m i n a l s   a r e   s o l d e r e d   to  t h o s e   r i n g s ,   t he   m o d u l e   10  i s  

c o n n e c t e d   b o t h   m e c h a n i c a l l y   and  e l e c t r i c a l l y   to  t h e  

c i r c u i t   b o a r d .  

S t i l l   r e f e r r i n g   to  FIGS.   1  and  2,  t he   s w i t c h e s   1 0 a ,  

l O b ,   10c ,   e t c .   a r e   p r o t e c t i v e l y   e n c l o s e d   by  a  c o v e r   3 6  



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

of  c o v e r   36  r e s t s   on  t h e   edge   m a r g i n   of  s u b s t r a t e   12,  t h e  

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

t i g h t   c l e a r a n c e s   fo r   t h e   s w i t c h   t e r m i n a l s   14c  and  1 8 d .  

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

t h e i r   b o u n d a r y   by  s u i t a b l e   means  s u c h   as  epoxy   c e m e n t   2 9 .  

S m a l l   h o l e s   42  a re   f o r m e d   in  t he   t op   w a l l   of  c o v e r   3 6  

d i r e c t l y   a b o v e   the   two  p r e s s u r e   p o i n t s   P1  and  P2  of  e a c h  

s w i t c h .   P a i r s   of  s m a l l ,   p i n - l i k e ,   h e a d e d   a c t u a t o r s   44 

made  of  p l a s t i c   or  m e t a l   a re   s l i d a b l y   r e c e i v e d   in  e a c h  

p a i r   of  h o l e s   so  t h a t ,   by  p u s h i n g   down  on  t h e s e  

a c t u a t o r s ,   t he   a s s o c i a t e d   s w i t c h e s   can  be  o p e n e d   o r  

c l o s e d .   In  t h o s e   c a s e s   w h e r e   i t   i s   no t   d e s i r a b l e   to   h a v e  

a  p a r t i c u l a r   s w i t c h   i n  m o d u l e   10  t o o   a c c e s s i b l e ,   t h e  

c o r r e s p o n d i n g   p a i r   of  a c t u a t o r s   44  can  be  o m i t t e d   a s  

shown  a t   t he   l e f t   end  of  modu le   10  in  FIG.  1.  In  o r d e r  

to  a c t u a t e   t h a t   l e f t - h a n d   s w i t c h ,   t h e n ,   one  mus t   i n s e r t   a 

s m a l l   p in   or  s t y l u s   t h r o u g h   a  l e f t - h a n d   o p e n i n g   42  a n d  

push   i t   a g a i n s t   the   c o n t a c t   arm  of  t h a t   s w i t c h  .  

P r e f e r a b l y ,   means   a r e   p r o v i d e d   fo r   i s o l a t i n g   t h e  

s w i t c h e s   i n s i d e   m o d u l e   10  f rom  d i r t   or  m o i s t u r e   t h a t  

m i g h t   e n t e r   t he   m o d u l e   t h r o u g h   t he   a c t u a t o r   o p e n i n g s   4 2 .  

In  t he   i l l u s t r a t e d   e m b o d i m e n t ,   such   s e a l i n g   i s   p r o v i d e d  

by  a  f l e x i b l e   e l a s t i c   m e m b r a n e   46  ( e . g .   3  m i l  

p o l y u r e t h a n e   f i l m )   whose   e d g e s   46a  a r e   c e m e n t e d ,   h e a t -  

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

c o v e r   36  a l l   a r o u n d   the   a r r a y   of  c o v e r   o p e n i n g s   42.  I n  

a d d i t i o n   to  i t s   s e a l i n g   f u n c t i o n ,   t he   m e m b r a n e   46  a l s o  

b i a s e s   the   u n d e p r e s s e d   a c t u a t o r s   44  up  out   of  e n g a g e m e n t  
w i t h   s w i t c h e s   10  as  shown  in  FIGS.  1  and  2 .  

The  m o d u l e   10  s p e c i f i c a l l y   i l l u s t r a t e d   in  FIG.  1 

. c o n t a i n s   s i x   s w i t c h e s .   O b v i o u s l y ,   t he   number   of  s w i t c h e s  

in  a  g i v e n   m o d u l e   may  v a r y   f rom  one  to  f i v e ,   t en   or  e v e n  

more  s w i t c h e s   d e p e n d i n g   upon  t h e   r e q u i r e m e n t s   of  t h e  



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

t h e   s p a c e   a v a i l a b l e   f o r   t he   m o d u l e .  

I t   i s   a  f e a t u r e   of  t h i s   i n v e n t i o n   t h a t   t h e  

i n d i v i d u a l   s w i t c h e s   10a ,   lOb,   10c ,   e t c .   can   be  made  v e r y  

s m a l l ,   as  can  the   o v e r a l l   m o d u l e   10.  I n d e e d ,   m o d u l e s   10 

have   been   made  whose   i n d i v i d u a l   s w i t c h e s   a r e   s p a c e d   a p a r t  

o n l y   0 .1   i n c h   on  c e n t e r ,   m a k i n g   t h e   o v e r a l l   m o d u l e   a b o u t  

0 . 3 0   i n c h   wide   and  a b o u t   0 . 1 6   i n c h   h i g h .   The  l e n g t h   o f  

t h e   m o d u l e   d e p e n d s ,   of  c o u r s e ,   upon  t he   number   o f  

i n d i v i d u a l   s w i t c h e s   in  t he   m o d u l e .   For  an  e i g h t - s w i t c h  

m o d u l e ,   t h a t   l e n g t h   i s   a b o u t   0 . 9 0   i n c h e s .  

I t   i s   i m p o r t a n t   to  n o t e   a l s o   t h a t ,   e x c e p t   fo r   t h e  

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

m o d u l e   10  can   be  s i m p l e   p l a s t i c   p a r t s   t h a t   a r e   f a b r i c a t e d  

e a s i l y   and  i n e x p e n s i v e l y   in  q u a n t i t y .   F u r t h e r m o r e ,  a s   we 

s h a l l   s ee   p r e s e n t l y ,   a l l   of  t he   s w i t c h e s   1 0 a ,   10b,   1 0 c ,  

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

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

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

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

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

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

R e f e r r i n g   now  to  FIG.   3  of  t he   d r a w i n g s ,   a l l  o f  t h e  
s w i t c h e s   1 0 a ,   lOb,   10c ,   e t c .   f o r   a  p a r t i c u l a r  m o d u l e  1 0 ,  

be  i t  a   o n e - s w i t c h   m o d u l e   or  a  t e n -   o r  m o r e - s w i t c h   m o d u l e  

d e r i v e   f rom  a  s i n g l e   b l a n k   52  f o r m e d  f r o m  a   s h e e t   o r  

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

t h e   s w i t c h e s   a r e   r e l a t i v e l y  l a r g e ,   t he   b l a n k   52  may  b e  

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

p a t t e r n   or  b l a n k   i l l u s t r a t e d   in  FIG.  3 .  

More  p r e f e r a b l y ,   p a r t i c u l a r l y   f o r   s m a l l e r   s i z e  

s w i t c h e s   and  a r r a y s ,   b l a n k   52  i s   f o r m e d   f rom  t h e  

c o n d u c t i v e   s h e e t   by  an  i m a g i n g   and  e t c h i n g   p r o c e s s  



c u s t o m a r i l y   used   to  make  p r i n t e d   c i r c u i t s .   In  o t h e r  

words ,   a  p h o t o - r e s i s t   c o a t i n g   is  a p p l i e d   to  t h o s e   a r e a s  

of  t he   s h e e t   which   a re   to  r e m a i n   to   form  the   FIG.  3 

o l a n k .   Then  the   s h e e t   is  s u b j e c t e d   to  an  e t c h i n g   s t e p  

which  r e m o v e s   t h o s e   a r e a s   of  t he   s h e e t   t h a t   do  not   b e a r  

the   p h o t o   r e s i s t .   T h i s   l e a v e s   the   b l a n k   52  w h i c h   is   t h e n  

s u b j e c t e d   to  a  c l e a n i n g   s t e p   to  r emove   the   r e s i d u a l  

r e s i s t   c o a t i n g .  

In  e i t h e r   e v e n t ,   the   b l a n k   is  d e s i g n e d   so  t h a t   a l l  

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

m o d u l e   10  a r e   s u p p o r t e d   as  p a n e l s   w i t h i n   a  c l o s e d   f r a m e  

fo rmed   by  t he   b l a n k .   S i n c e   t h e s e   p a n e l s   d e f i n e   t h e  

v a r i o u s   s w i t c h   a r r a y   p a r t s ,   t h e y   a r e   g i v e n   the  s a m e  

i d e n t i f y i n g   n u m e r a l s   as  t h o s e   p a r t s .   T h u s ,   t h e  

i l l u s t r a t e d   f r a m e   52  i n c l u d e s   a  f r o n t   m a r g i n   5 2 a ,   a  r e a r  

m a r g i n   52b  and  a  p a i r   of  s p a c e d - a p a r t ,   p a r a l l e l   s i d e  

m a r g i n s   52c  and  52d.   A  f i r s t   s e t   of  c a n t i l e v e r e d ,  

f l e x i b l e   r e s i l i e n t   p a n e l s   14  t h a t   form  a l l   of  the   p a n e l s  

or  b l a d e s   14  ( i n c l u d i n g   t h e i r   p o r t i o n s   14a  to  14c)  of  t h e  

s w i t c h   a r r a y   i n  m o d u l e   10  a re   c o n n e c t e d   by  the  p a n e l  

p o r t i o n s   14c  to  b l a n k   s i d e   m a r g i n   52c .   A  s e c o n d   s e t   o f  

c a n t i l e v e r e d ,   f l e x i b l e   r e s i l i e n t   p a n e l s   18  t h a t   form  a l l  

of  the   p a n e l s  o r   b l a d e s  1 8   ( i n c l u d i n g   t h e i r   p o r t i o n s   1 8 a  

to  18d)  of  t h a t   a r r a y   a re   c o n n e c t e d   by  the   p a n e l   p o r t i o n s  

18d  to  s i d e   m a r g i n   52d.   The  p a n e l s   14,  1 8  i n   each   p a i r  

a r e   more  or  l e s s   c o l l i n e a r ,   p r o j e c t i n g   t o w a r d   one  a n o t h e r  

f rom  t he   o p p o s i t e   b l a n k   s i d e   m a r g i n s   to  an  e x t e n t   t h a t  

t h e i r   f r e e   e n d s   a re   c l o s e l y   s p a c e d   as  shown.   The  t e r m  

c o l l i n e a r   as  used  h e r e   is  no t   m e a n t   to  mean  t h a t   t h e  

l o n g i t u d i n a l   axes   of  the   p a n e l s   in  each   p a i r   a r e  

g e o m e t r i c a l l y   the   same,   but   r a t h e r   t h a t   t h o s e   p a n e l s  

e x t e n d   or  p r o j e c t   g e n e r a l l y   t o w a r d   one  a n o t h e r   f r o m  

o p p o s i t e   s i d e s   of  the   f r a m e .  



B l a n k   52  i s   f o r m e d   w i t h   p a i r s   of  l o n g i t u d i n a l   s l i t s  

26  in  p a n e l   p o r t i o n s   18c  d i v i d i n g   e a c h   s u c h   p o r t i o n   i n t o  

s t r i p s   28a  to  28c .   A l s o ,   a  s e r i e s   of  s m a l l   t o o l i n g   h o l e s  

54  may  be  p r o v i d e d   in  t he   b l a n k   s i d e   m a r g i n s   52c  and  5 2 d  

o p p o s i t e   t he   p a n e l   r o o t s   to  h e l p   p o s i t i o n   b l a n k   52  in  t h e  

t o o l s   t h a t   o p e r a t e   on  t he   b l a n k   to  form  t h e   f i n i s h e d  

s w i t c h   a r r a y   in  m o d u l e   1 0 .  

T u r n i n g   now  to   FIG.  4,  the   b l a n k   52,  f o r m e d   a s  

a f o r e s a i d ,   is   p l a c e d   in  a  t o o l   w h i c h   d e f o r m s   the   b l a n k   s o  

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

p a n e l   p o r t i o n s   18c  so  as  to  c a u s e   t h e i r   m i d d l e   s t r i p s   2 8 b  

to   a s s u m e   a  bowed  s h a p e ,   t h e r e b y   m a k i n g   s u c h   p o r t i o n s   1 8 c  

b i s t a b l e .   In  t he   i l l u s t r a t e d   m e t h o d ,   t h i s   i s  

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

c r i m p s   32  in  t he   two  o u t e r   p a n e l   p o r t i o n   s t r i p s  2 8 a   a n d  

28c  of  a l l   of  t he   p a n e l s   18  in  b l a n k   52.  In  t h e  

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

m o u n t i n g  p a d - d e f i n i n g   p o r t i o n   18b  of  t h e   p a n e l s .   A l s o ,  

t h e   c o n t a c t - d e f i n i n g   p a n e l   p o r t i o n s   14a  o f  b l a n k   5 2  a r e  

f o l d e d   or  b e n t   b a c k   on  t h e m s e l v e s   t o w a r d  p a n e l s  1 8   s o  

t h a t   t h e y   o v e r l i e   t he   c o n t a c t - d e f i n i n g   p a n e l   p o r t i o n s   1 8 a  

as  shown  in  FIG.  4.  At  t h i s   p o i n t  i n  t h e   p r o c e s s ,   t h e  

p o r t i o n s   of  b l a n k   52  t h a t   c o m p r i s e   a l l   of  t h e   s w i t c h e s   i n  

m o d u l e   10  a l r e a d y   h a v e   t h e  r e l a t i v e   p o s i t i o n s   t h a t   t h e y  

w i l l   h ave   u l t i m a t e l y   a f t e r   b e i n g   m o u n t e d   to   s u b s t r a t e   1 2 .  

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

may  be  s p o t   p l a t e d   in  t h e   c o n t a c t   a r e a s ,   f o r   e x a m p l e .  

T h e n ,   a  c o a t i n g   of  e p o x y   c e m e n t   or  o t h e r   c o m p a r a b l e  

a d h e r e n t   m a t e r i a l   i s   a p p l i e d   to  t he   u n d e r s i d e   of  t h e  

b l a n k   52  ove r   a l l   of  t he   p a d - d e f i n i n g   p a n e l   p o r t i o n s   1 4 a  

and   18b  and  t h o s e   p o r t i o n s   a r e   a d h e r e d   to  t h e   u p p e r  
s u r f a c e   of  s u b s t r a t e   12  as  i n d i c a t e d   in  FIG.  4.  A f t e r  

t h e   c e m e n t   s e t s ,   a l l   of  t he   p a n e l s   14  and  18  a re   s e v e r e d  

a t   t h e i r   r o o t s   f rom  t h e   b l a n k   s i d e   m a r g i n s   52c  and  5 2 d  



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

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

10a ,   lOb ,   10c ,   e t c .   The  t e r m i n a l s   14c  and  18d  a r e   t h e n  

b e n t   down  p e r p e n d i c u l a r   to  the   s u b s t r a t e   i n t o   t he   D I P  

a l i g n m e n t   i l l u s t r a t e d   in  FIGS.  1  and  2 .  

F i n a l l y ,   the   c o v e r   36,  w i t h   t h e   h e a d e d   a c t u a t o r s   44 

h e l d   in  p l a c e   in  t h e i r   h o l e s   42  by  t he   e l a s t i c  

m e m b r a n e   4 6  i s   p o s i t i o n e d   on  and  b o n d e d   to  the   s u b s t r a t e  

12  to  fo rm  the   f i n i s h e d   h e r m e t i c a l l y   s e a l e d   m o d u l e   10  a s  

d e s c r i b e d   a b o v e .  

We  have   s p e c i f i c a l l y   d e s c r i b e d   the   f o r m a t i o n   of  t h e  

b i s t a b l e   c o n t a c t   arms  18c  f rom  b l a n k   52  by  c r i m p i n g   t h e  

o u t s i d e   arm  s t r i p s   28a  and  28c  to  make  t h o s e   s t r i p s  

s h o r t e r   t h a n   the   m i d d l e   s t r i p s   28b .   O b v i o u s l y ,   t he   s a m e  
e f f e c t   can  be  a c h i e v e d   by  e l o n g a t i n g   the   c e n t r a l   s t r i p s  

28b  r e l a t i v e   to  the   o u t e r   s t r i p s .   T h i s   can  be  done  by  

l o n g i t u d i n a l l y   c o i n i n g  o r   f o r g i n g   the   b l a n k   in  a  s e r i e s  

of  a l i g n e d   l o c a t i o n s   e x t e n d i n g   a c r o s s   the   m i d d l e   s t r i p s  

28b,   i . e . ,   b e t w e e n   the  l o c a t i o n s   of  c r i m p s   22.  T h i s  

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

f o r c i n g   the   m e t a l   to  f low  in  the   l o n g i t u d i n a l   d i r e c t i o n  

a l o n g   s t r i p s   28b,  making   t h o s e   s t r i p s   s l i g h t l y   l o n g e r  

t h a n   the   c o r r e s p o n d i n g   o u t e r   s t r i p s   28a  and  28c .   T h e  

p r o v i d i n g   of  arm  b i s t a b i l i t y   by  c o i n i n g   or  f o r g i n g   r a t h e r  

t h a n   by  c r i m p i n g   is  d e s i r a b l e   in  t h a t   the   f o r g e d   a r e a s   o f  

the   arms  a re   v e r y   r e s i s t a n t   to  u n w a n t e d   d e f o r m a t i o n .  

T h a t   i s ,   i t   is   p r a c t i c a l l y   i m p o s s i b l e   to  d e f o r g e   t h e  

m e t a l ,   w h e r e a s   t he   c r i m p s   22  c o u l d   be  r e e x t e n d e d   e i t h e r  

by  t e n s i o n   on  the   s w i t c h   arms  18c  or  by  f l a t t e n i n g   t h o s e  

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

b i s t a b l e   s w i t c h e s .  

I t   is   i m p o r t a n t   to  n o t e   t h a t   when  the   s w i t c h   a r r a y  
is  m o u n t e d   to  s u b s t r a t e   12,  t he   r e l a t i v e   p o s i t i o n s   of  a l l  

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



t h e   f r a m e   m a r g i n s   52a  to  52d .   S i n c e   the   p o s i t i o n s   o f  

a d j a c e n t   s w i t c h e s   10a ,   lOb ,   10c ,   as  w e l l   as  t h e   p o s i t i o n s  

of  t h e   two  c o n t a c t s   c o m p r i s i n g   each   s w i t c h   a r e   f i x e d ,  

t h e r e   i s   l i t t l e   l i k e l i h o o d   of  t h e r e   b e i n g   a  m i s a l i g n m e n t  

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

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

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

The  i n d i v i d u a l   s w i t c h e s   f o r   a  p a r t i c u l a r   m o d u l e   10 

can   be  d e s i g n e d   w i t h   a  v a r i e t y   of  d i f f e r e n t   c o n t a c t  

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

and  the   r e q u i r e d   s p e c i f i c a t i o n s   fo r   t he   s w i t c h e s .   FIG.  5 

i l l u s t r a t e s   a  b l a n k   62  whose   p a n e l s   form  the   a r r a y   o f  

s w i t c h e s   64a ,   64h,   64c  i l l u s t r a t e d   in  FIG.  6.  As  b e f o r e ,  

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

f r o n t ,   r e a r   and  o p p o s i t e   s i d e   m a r g i n s   62a  to   6 2 d  

r e s p e c t i v e l y .   The  mov ing   c o n t a c t - d e f i n i n g   p a n e l s   o f  

b l a n k   62  a r e   s u p p o r t e d   by  t he   s i d e   m a r g i n   62d  and  t h e y  

a r e   s u b s t a n t i a l l y   i d e n t i c a l   to  p a n e l s   18  of  t he   FIG.  3 

b l a n k .   T h e r e f o r e ,   t h e y   c a r r y   t he   same  i d e n t i f y i n g  

n u m e r a l s .  

B l a n k   62  has   s t a t i o n a r y   c o n t a c t - d e f i n i n g   p a n e l s   66 

w h i c h   a r e   s o m e w h a t   d i f f e r e n t   f rom  t h e i r   FIG.   3 

coun   r p a r t s .   More  p a r t i c u l a r l y ,   each   p a n e l   66  has   t h e  

g e n e r a l   s h a p e   of  the   l e t t e r   T  whose   c r o s s   p o r t i o n  

c o n s t i t u t e d   b o t h   the   s t a t i o n e r y   s w i t c h   c o n t a c t   66a  a n d  

t h e   m o u n t i n g   pad  66b  f o r   t h a t   c o n t a c t .   The  l e g   p o r t i o n  

66c  of  e a c h   p a n e l   66  c o n s t i t u t e s   t he   t e r m i n a l   f o r   t h a t  

c o n t a c t .   The  s e r i e s   of  p a n e l s   66  a r e ,   h o w e v e r ,   n o t  

s u p p o r t e d   by  t h e   b l a n k   s i d e   m a r g i n   62c .   R a t h e r ,   t h e y  

e x t e n d   f rom  a  g e n e r a l l y   r e c t a n g u l a r   i n n e r   f r a m e   6 8  

c a n t i l e v e r e d   from  the   b l a n k   s i d e   m a r g i n   62d  o u t b o a r d   o f  

p a n e l s   18  and  66.  In  o t h e r   w o r d s ,   f r a m e   68  has   a  p a i r   o f  

p a r a l l e l   l e g s   68a  wh ich   o r i g i n a t e   f rom  s i d e   m a r g i n   6 2 d  

j u s t   i n b o a r d   of  t he   b l a n k   f r o n t   and  r e a r   m a r g i n s   6 2 a  



and  62b .   T h o s e   l e g s   e x t e n d   p a r a l l e l   to  t h o s e   m a r g i n s  

a l m o s t   to  the   o p p o s i t e   s i d e   m a r g i n   62c  of  t he   b l a n k   w h e r e  

t h e y   a r e   c o n n e c t e d   t o g e t h e r   by  a  b r i d g i n g   p o r t i o n   6 8 b .  

T h a t   b r i d g i n g   p o r t i o n   s u p p o r t s   t he   s e r i e s   of  p a n e l s   66  b y  

way  of  t h e i r   t e r m i n a l - d e f i n i n g   p o r t i o n s   6 6 c .  

R e f e r r i n g   now  to  FIG.   6,  b l a n k   62  i s   d e f o r m e d   as  b y  

c r i m p i n g   a t   22  to   form  t h e   b i s t a b l e   c o n t a c t   a rms  18c  a s  

d e s c r i b e d   a b o v e .   T h e n ,   t he   b l a n k   is  d e f o r m e d   a t   s e c o n d  

l o c a t i o n s   to  move  the   p a n e l s   18  and  66  l o n g i t u d i n a l l y  

r e l a t i v e   to  one  a n o t h e r   so  t h a t   t h e i r   c o n t a c t - d e f i n i n g  

p o r t i o n s   18a  and  66a  a t   t he   f r e e   ends   of  t h o s e   p a n e l s   a r e  

d i s p o s e d   o p p o s i t e   one  a n o t h e r .   More  p a r t i c u l a r l y ,  

a l i g n e d   c r i m p s   72  a r e   f o r m e d   in  the   f r a m e   l e g s   6 8 a  

a d j a c e n t   t h e i r   r o o t s .   T h e s e   c r i m p s   s h o r t e n   t h o s e   l e g s   a s  

shown  in  FIG.  6,  t h e r e b y   s h i f t i n g   the   f r a m e   b r i d g i n g  

p o r t i o n   68b  and  the   p a n e l s   66  s u p p o r t e d   t h e r e b y   t o w a r d  

t he   b l a n k   s i d e   m a r g i n   62d .   The  amount   by  wh ich   the   l e g s  

68a  a r e   s h o r t e n e d   is   s u f f i c i e n t   to  move  the   p a n e l  

p o r t i o n s   66b  u n d e r   t h e   f r e e   ends   of  p a n e l s   18  so  t h a t  

t h e i r   c o r r e s p o n d i n g   c o n t a c t - d e f i n i n g   p o r t i o n s   18a  and  6 6 a  

l i e   o p p o s i t e   one  a n o t h e r   as  s h o w n .  

A f t e r   the   two  s e t s   of  c r i m p s   22  and  72  a r e   f o r m e d   i n  

t he   b l a n k   62  as  i l l u s t r a t e d   in  FIG.  6,  t he   f o r m e d   b l a n k  

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

p a n e l s   18  and  66  a r e   a f f i x e d   by  t h e i r   p a d - d e f i n i n g  

p o r t i o n s   18b  and  66b  to   s u b s t r a t e   12.  T h i s   d o n e   w h i l e  

t h e   f r a m e   68  is   s t i l l   i n t a c t   so  t h a t   the   r e l a t i v e  

p o s i t i o n s   of  a l l   of  t he   c o m p o n e n t s   of  s w i t c h e s   64a ,   6 4 b ,  

e t c .   on  s u b s t r a t e   12  a r e   p r e d e t e r m i n e d   by  the   p o s i t i o n s  

of  t h o s e   c o m p o n e n t s   in  t h e   c r i m p e d   b l a n k   62.  Only  a f t e r  

m o u n t i n g   the   b l a n k   to  t he   s u b s t r a t e   a re   t he   p a n e l s   18  a n d  

66  s e p a r a t e d   from  t he   b l a n k   s i d e   m a r g i n   62d  and  t h e  

i n t e r i o r   f r a m e   p o r t i o n   68b  r e s p e c t i v e l y   a t   the   r o o t s   o f  

p a n e l   p o r t i o n s   18d  and  66c .   Then  t h o s e   p o r t i o n s   a re   b e n t  



down  v e r t i c a l l y   in  a  DIP  a r r a y   and  a  c o v e r   36  is  e n g a g e d  

to  t h e   s u b s t r a t e   as  d e s c r i b e d   a b o v e   to  fo rm  t he   f i n i s h e d  

s w i t c h   m o d u l e .  

I t   s h o u l d   be  n o t e d   t h a t ,   u n l i k e   t he   s w i t c h e s  

d e p i c t e d   in  FIG.  1,  t he   s w i t c h e s   6 4 a ,   64b,   64c ,   e t c .   a r e  

c l o s e d   by  p r e s s i n g   down  on  t h e   p r e s s u r e   p o i n t s   P1  a t   t h e  

f r e e   e n d s   of  t he   c o n t a c t   a rms  18c  and  t h e y   a r e   o p e n e d   b y  

a p p l y i n g   p r e s s u r e   a t   p r e s s u r e   p o i n t s   P2  a t   the   f i x e d   e n d s  

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

e a c h   s w i t c h   6 4 a ,   64b,   e t c .   is  o p p o s i t e   t h a t   of  e a c h  

s w i t c h   1 0 a ,   lOb ,   e t c .   shown  in  FIG.  1.  T h i s   s w i t c h i n g  

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

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

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

a p p l i e d   a t   p o i n t   P2,  T h e r e f o r e ,   a r c i n g   i s   k e p t  t o   a  

m i n i m u m .   In  t h e   FIG.  1  s w i t c h ,   on  t h e   o t h e r   h a n d ,   t h e  

d o w n w a r d   f o r c e   a p p l i e d   to  t he   s w i t c h   p r e s s u r e   p o i n t   P I  

r e q u i r e d   to   a c t i v a t e   t he   s w i t c h   may  s e p a r a t e   the   c o n t a c t s  

14a  and  18a  s u f f i c i e n t l y   to  c a u s e   a r c i n g   b e f o r e   t h e  

c o n t a c t   arm  18c  s n a p s   to  i t s   open   p o s i t i o n   due  to  t h e  

o v e r - c e n t e r   m o v e m e n t   of  i t s   c e n t e r   s t r i p   2 8 b .  

FIG.   7  i l l u s t r a t e s   a  b l a n k   82  f o r   m a k i n g   the   a r r a y  
of   s w i t c h e s   8 4 a ,   84b,   84c  d e p i c t e d   in  FIG.  8  w h o s e  

c o n t a c t s   h a v e   s t i l l   a n o t h e r   c o n f i g u r a t i o n .   As  b e f o r e ,  
t h e   b l a n k   82  h a s   f r o n t ,   r e a r   and  s p a c e d - a p a r t   s i d e  

m a r g i n s   82a  to   82d  w h i c h   d e f i n e   a  g e n e r a l l y   r e c t a n g u l a r  

f r a m e   f o r   s u p p o r t i n g   s e t s   of  c o l l i n e a r   p a n e l s   86  and  9 2  

w h i c h   p r o j e c t   t o w a r d   one  a n o t h e r   f r o m   t h e   b l a n k   s i d e  

m a r g i n s   82c   and  82d  r e s p e c t i v e l y .  

Each   p a n e l   86  i s   c o m p o s e d   of  c o n t i g u o u s   p o r t i o n s   o r  

s e c t i o n s   d e f i n i n g   an  L - s h a p e d   s t a t i o n a r y   c o n t a c t   8 6 a ,   a  
f l a t   m o u n t i n g   pad  86b  fo r   t h a t   c o n t a c t   and  a  r e l a t i v e l y  

l o n g   t h i n   t e r m i n a l   86c  l e a d i n g   f rom  pad  86b  to  t he   b l a n k  

s i d e   m a r g i n   8 2 c .   Each  p a n e l   92  h a s   a  p o r t i o n   or  s e c t i o n  



d e f i n i n g   a  g e n e r a l l y   L - s h a p e d   c o n t a c t   92a  c o n n e c t e d   to  a 

p a d - d e f i n i n g   p o r t i o n   92b  by  way  of  a  l o n g i t u d i n a l   p o r t i o n  

d e f i n i n g   a  c o n t a c t   arm  92c .   The  p a n e l   p o r t i o n   92b  i s  

c o n n e c t e d ,   in  t u r n ,   by  way  of  a  t e r m i n a l - d e f i n i n g   p a n e l  

p o r t i o n   92d  to  t he   b l a n k   s i d e   m a r g i n   82d .   As  shown  i n  

FIG.   7,  t he   two  L - s h a p e d   c o n t a c t - d e f i n i n g   p a n e l   p o r t i o n s  

86a  and  92a  of  e ach   p a n e l   p a i r   i n t e r l o c k   so  t h a t   t h e  

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

t h e   p a n e l s .  

The  b l a n k   82  i s   t h e n   s u b j e c t e d   to  a  f i r s t  

d e f o r m a t i o n   shown  in  FIG.  8  to  form  a  s e r i e s   of  a l i g n e d  

c r i m p s   94  in  t he   c o n t a c t   a rms  92c ,   s i m i l a r   to   c r i m p s   22 

in  FIG.   4,  to  make  t h o s e   arms  b i s t a b l e   m e m b e r s   a s  

d e s c r i b e d   a b o v e .   The  b l a n k   82  t h e n   u n d e r g o e s   a  s e c o n d  

d e f o r m a t i o n   to  s h i f t   t he   p a n e l   p o r t i o n s   86a  a n d  9 2 a  

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

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

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

96  a r e   i m p r e s s e d   a c r o s s   the   p a n e l s   92  a t   the   j u n c t i o n s   o f  

t h e i r   p a d -   and  t e r m i n a l - d e f i n i n g   p o r t i o n s   92c  and  9 2 d .  

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

86a  and  92a  l i e   d i r e c t l y   o p p o s i t e   one  a n o t h e r   as  shown  i n  

FIG.  8.  If  a  s w i t c h   is   in  i t s   open  p o s i t i o n   as  i s   s w i t c h  

84a  in  FIG.  8,  and  a  f o r c e   is   a p p l i e d   a t   p r e s s u r e   p o i n t  

P1  of  t h a t   s w i t c h ,   t he   c o n t a c t   arm  92c  s n a p s  t o   i t s   o t h e r  

s t a b l e   p o s i t i o n   ( s e e   s w i t c h   84c)   so  t h a t   c o n t a c t   92a  i s  

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

c o n t a c t   86a  t h e r e b y   c l o s i n g   the   s w i t c h .   On  the   o t h e r  

h a n d ,   a  f o r c e   a p p l i e d   a t   p r e s s u r e   p o i n t   P2  of  t he   c l o s e d  
s w i t c h   s u f f i c e s   to  snap   the   c o n t a c t   arm  92c  to   i t s   o t h e r  

s t a b l e   p o s i t i o n   w h i c h   p o s i t i o n s   the   mov ing   c o n t a c t   9 2 a  

away  from  the   s t a t i o n a r y   c o n t a c t   86a  t h e r e b y   o p e n i n g   t h e  

s w i t c h   ( s e e   s w i t c h   8 4 a ) .  



A f t e r   c l e a n i n g   and  p l a t i n g ,   t he   f o r m e d   b l a n k   8 2 ,  

w h i l e   s t i l l   i n t a c t ,   i s   m o u n t e d   by  way  of  i t s   p a d - d e f i n i n g  

p a n e l   p o r t i o n s   86b  and  92b  to   s u b s t r a t e   12.  O n l y   t h e n  

a r e   t he   p a n e l s   s e p a r a t e d   f rom  t h e   f r a m e   s i d e   m a r g i n s   8 2 c  

and  8 2 d .   As  b e f o r e ,   t h e   t e r m i n a l - d e f i n i n g   p a n e l   p o r t i o n s  

86c  and  92d  a r e   t h e n   b e n t   down  and  the   s w i t c h e s   8 4 a ,   8 4 b ,  

e t c .   p r o t e c t i v e l y   e n c l o s e d   by  c o v e r   36  as  d e s c r i b e d   a b o v e  

in  c o n n e c t i o n   w i t h   FIG.   1 .  

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

p o r t i o n s   86a  and  92a  i n t o   o p p o s i t i o n   by  c r i m p s   96  

a d j a c e n t   pad  p o r t i o n s   9 2 c ,   t he   same  r e s u l t   i s   a c h i e v e d   b y  

c r i m p i n g   t h e   l o n g   l e g s   of  t he   L - s h a p e d   p a n e l   p o r t i o n s   9 2 a  

as  shown  a t   98  in  FIG.   9.  A n o t h e r   way  of  a c h i e v i n g   t h i s  

same  o b j e c t i v e   i s   by  s h o r t e n i n g   t h e   l o n g   l e g   of  t h e  

s t a t i o n a r y   c o n t a c t - d e f i n i n g   p a n e l   p o r t i o n   86a  by  c r i m p i n g  

i t   as  shown  in  d o t t e d   l i n e s   a t   102  in  FIG.  9 .  

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

t h e   m o v i n g   c o n t a c t   92a  so  t h a t   t he   c r i m p   d o e s   n o t  

i n t e r a c t   e l e c t r i c a l l y   w i t h   t h a t   m o v i n g   c o n t a c t .   To 

e n s u r e   t h a t   t he   s t a t i o n a r y   c o n t a c t   8 6 a ,   a f t e r   b e i n g  

c r i m p e d   a t   92,  l i e s   f l a t   a g a i n s t   s u b s t r a t e   12,  a  

l o n g i t u d i n a l   g r o o v e   may  be  f o r m e d   in  t he   s u b s t r a t e   t o  

a c c o m m o d a t e   t h e   c r i m p s   102  in  a l l   of  t h e   s w i t c h e s   in  t h e  

a r r a y   as  i n d i c a t e d   in  d o t t e d   l i n e s   a t   104  in  FIG.  9 .  

A  s w i t c h   m o d u l e   made  u s i n g   t he   FIG.  7  b l a n k   i s  

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

h e r e i n   due   to  t he   i n t e r l o c k i n g ,   L - s h a p e d ,   c o n t a c t -  

d e f i n i n g   p a n e l   p o r t i o n s   86a  and  92a  of  t h e   b l a n k .   I n  

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

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

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

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

b l a n k s   a r e   d e f o r m e d   so  as  to   s h i f t   the   c o n t a c t - d e f i n i n g  



p a n e l   p o r t i o n s   away  f rom  t he   b l a n k   s i d e   m a r g i n   to  w h i c h  

t h e y   a r e   a t t a c h e d .  

If   d e s i r e d ,   to  a s s u r e   good  e l e c t r i c a l   e n g a g e m e n t  

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

i l l u s t r a t e d   in  FIGS.  8  and  9,  t he   p a n e l   p o r t i o n s   86a  o f  

b l a n k   82  can  be  b e n t   up  s l i g h t l y   o u t   of  t h e   p l a n e   of  t h e  

b l a n k   a l o n g   the   l i n e   w h e r e   t h o s e   p o r t i o n s   j o i n   p a d -  

d e f i n i n g   p a n e l   p o r t i o n s   86b .   In  t h i s   way,  when  t h e  

m o u n t i n g   p a d s   86b  a r e   a d h e r e d   to  s u b s t r a t e   12,  t h e  

s t a t i o n a r y   c o n t a c t s   86a  w i l l   e x t e n d   away  f rom  t h e  

s u b s t r a t e   and  be  s o m e w h a t   c o m p l i a n t .   R e s u l t a n t l y ,   t h e r e  

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

s t a t i o n a r y   and  mov ing   c o n t a c t s   when  the   s w i t c h e s   a r e  
c l o s e d .  

A l s o ,   i n  s o m e   c a s e s ,   i t   may  be  d e s i r a b l e   to   o b t a i n   a 

p o i n t   c o n t a c t - b e t w e e n   t he   s t a t i o n a r y   and  m o v i n g   c o n t a c t s  

of  e a c h   s w i t c h   when  t he   s w i t c h   c l o s e s .   T h i s   may  b e  

a c c o m p l i s h e d   by  f o r m i n g   a  bump  in  the   u n d e r l y i n g   s u r f a c e  

of  t he   mov ing   s w i t c h   c o n t a c t   92a  as  shown  in  d o t t e d   l i n e s  

a t   106  in  FIG.  9.  Such  bumps  may  be  c r e a t e d   by  d i m p l i n g  

or  d e n t i n g   the   b l a n k   82  f rom  a b o v e   at  l o c a t i o n s   a l o n g   a 
l i n e   c e n t e r e d   on  t he   s h o r t   l e g s   of  the   b l a n k   p a n e l  

p o r t i o n s   9 2 a .   Of  c o u r s e ,   t h i s   same  p r o c e d u r e   may  b e  

f o l l o w e d   w i t h   the   o t h e r   s w i t c h   e m b o d i m e n t s   d e s c r i b e d  

a b o v e .  

A l l   of  the   s w i t c h e s   d e s c r i b e d   t h u s   f a r   have   b e e n  

b i s t a b l e   s w i t c h e s   whose   c o n t a c t   arms  can  r e p o s e   in  e i t h e r  

a  s w i t c h - o p e n   p o s i t i o n   or  a  s w i t c h - c l o s e d   p o s i t i o n .   I t  

s h o u l d   be  u n d e r s t o o d ,   h o w e v e r ,   t h a t   the   same  m e t h o d   c a n  

be  u sed   to  make  a  s w i t c h   t h a t   i s   m o n o s t a b l e ,   i . e .   o n e  
whose   m o v i n g   c o n t a c t   arm  r e p o s e s   in  e i t h e r   a  s w i t c h - o p e n  

or  a  s w i t c h - c l o s e d   p o s i t i o n .   For  e x a m p l e ,   an  e l e c t r o n i c  

k e y b o a r d   or  t o u c h   pad  may  c o m p r i s e   n o r m a l l y   o p e n  
m o n o s t a b l e   s w i t c h   a r r a y s   a c t u a t e d   by  k e y s ,   w i t h   t h e  



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

d e s i r e d   " f e e l "   or  f e e d b a c k   to  t he   o p e r a t o r .  

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

p r e v e n t i n g   t he   c o n t a c t   arm  s t r i p   t h a t   i s   a r c h e d   or  u n d e r  

c o m p r e s s i o n ,   e . g .   s t r i p   28b  in  FIG.  1,  f rom  p a s s i n g  

t h r o u g h   t h e   p l a n e   of  t h e   r e m a i n i n g   arm  s t r i p s   28a  and  2 8 c  

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

t h e   arm.  For  e x a m p l e ,   a  l i n e a r   s e r i e s   of  s p a c e d - a p a r t  

b o s s e s   or  bumps  may  be  p r o v i d e d   on  t he   u p p e r   s u r f a c e   o f  

s u b s t r a t e   12  w h i c h   l i e   u n d e r   t he   a r c h e d   arm  s t r i p s   2 8 b  

when  t h e   c r i m p e d   b l a n k   is   m o u n t e d   to  t he   s u b s t r a t e .   I f  

s u c h   bumps  were   p r o v i d e d   on  the   s u b s t r a t e   12  of  t h e  

s w i t c h   m o d u l e   10,  f o r   e x a m p l e ,   t he   s w i t c h e s   t h e r e i n   w o u l d  

n o r m a l l y   r e m a i n   open   and  be  c l o s e d   o n l y   as  l o n g   as  a  

d o w n w a r d   f o r c e   i s   m a i n t a i n e d   a t   the   p r e s s u r e   p o i n t s   P2  o f  

t h o s e   s w i t c h e s .   On  t h e   o t h e r   h a n d ,   i f   such   bumps  w e r e  

p r o v i d e d   on  the   s u b s t r a t e s   s u p p o r t i n g   the   FIGS.   6,  8  a n d  

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

c l o s e d   and  be  o p e n   o n l y   as  l ong   as  downward   f o r c e s   a r e  

a p p l i e d   a t   t h e i r   p r e s s u r e   p o i n t s   P2.  Such  m o n o s t a b l e  

s w i t c h i n g   a c t i o n   can  a l s o   be  o b t a i n e d   by  b e n d i n g   t h e  

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

b o u n d a r i e s   b e t w e e n   t h o s e   arms  and  t h e i r   m o u n t i n g   p a d s .  

I t   w i l l   be  s e e n   f r o m   t he   f o r e g o i n g ,   t h e n ,   t h a t  

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

b l a n k   or  s h e e t   in  a c c o r d a n c e   w i t h   the   f o r e g o i n g   m e t h o d  

can  be  made  v e r y   s m a l l ,   y e t   w i t h   a  h i g h   d e g r e e   o f  

a c c u r a c y   so  t h a t   a l l   of  t he   s w i t c h e s   in  t he   a r r a y  

( a s s u m i n g   t h e y   a r e   i n t e n d e d   to  be  i d e n t i c a l   s w i t c h e s )   c a n  

h a v e   e s s e n t i a l l y   t he   same  e l e c t r i c a l   c h a r a c t e r i s t i c s   a n d  

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

B e c a u s e   of  t he   h i g h   m a n u f a c t u r i n g   t o l e r a n c e s   t h a t   can  b e  

a c h i e v e d ,   t he   a d j a c e n t   s w i t c h e s   in  a  p a r t i c u l a r   s w i t c h  

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



u n w a n t e d   e l e c t r i c a l   and  m e c h a n i c a l   i n t e r a c t i o n   b e t w e e n  

t he   a d j a c e n t   s w i t c h e s .   S i n c e   a l l   of  the   c o n d u c t i v e  

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

s i n g l e   b l a n k   and  a re   m o u n t e d   to  a  s u b s t r a t e   or  b a s e   w h i l e  

s t i l l   in  t h e   form  of  a  b l a n k ,   t h e i r   r e l a t i v e   p o s i t i o n s   o n  

t he   s u b s t r a t e   a r e   p r e d e t e r m i n e d   and  r e m a i n   f i x e d .  

T h e r e f o r e ,   t h e r e   i s   no  need   even   to  a l l o w   t o l e r a n c e s   f o r  

a s s e m b l y   of  t h o s e   c o m p o n e n t s   to  t he   s u b s t r a t e .   T h e s e  

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

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

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

m o d u l e s   to  be  m a n u f a c t u r e d   in  q u a n t i t y   at   r e l a t i v e l y   l o w  

c o s t .  

I t   w i l l   t h u s   be  s e e n   t h a t   t he   o b j e c t s   s e t   f o r t h  

a b o v e ,   among  t h o s e   made  a p p a r e n t   f rom  the   p r e c e d i n g  

d e s c r i p t i o n ,   a re   e f f i c i e n t l y   a t t a i n e d .   A l s o ,   c e r t a i n  

c h a n g e s   may  be  made  in  t he   a b o v e   m e t h o d   and  in  t h e   a b o v e  

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

i n v e n t i o n .   For  e x a m p l e ,   t h e   v a r i o u s   s w i t c h e s   in  a  g i v e n  

s w i t c h   a r r a y   need   not   be  i d e n t i c a l   as  shown;   t h e y   m a y  
have   d i f f e r e n t   c o n f i g u r a t i o n s   to  s u i t   p a r t i c u l a r  

a p p l i c a t i o n s .   A l s o ,   s e l e c t e d   s w i t c h e s   w i t h i n   an  a r r a y  

may  be  i n t e r c o n n e c t e d   by  i n c l u d i n g   a p p r o p r i a t e   c o n d u c t i v e  

p a t h s   b e t w e e n   s e l e c t e d   p a n e l s   of  t he   p a r t i c u l a r   b l a n k  

u s e d   to  form  t he   s w i t c h   a r r a y .   T h e r e f o r e ,   i t   i s   i n t e n d e d  

t h a t   a l l   m a t t e r   c o n t a i n e d   in  t he   a b o v e   d e s c r i p t i o n   o r  
shown  in  t h e   a c c o m p a n y i n g   d r a w i n g s   be  i n t e r p r e t e d   a s  

i l l u s t r a t i v e   and  no t   in  a  l i m i t i n g   s e n s e .  

I t   i s   a l s o   to  be  u n d e r s t o o d   t h a t   the   f o l l o w i n g  

c l a i m s   a r e   i n t e n d e d   to  c o v e r   a l l   of  the   g e n e r i c   a n d  

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



1.  An  e l e c t r i c   s w i t c n   m o d u l e   c o m p r i s i n g  

A.  a  b a s e ;  

B.  an  a r r a y   of  one  or  more   s w i t c h e s   s p a c e d   a d j a c e n t  

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

f i x e d   c o n t a c t   and  a  m o v i n g   c o n t a c t   a n d  

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

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

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

and  s e c o n d   s e t s   of  o p p o s e d   e l o n g a t e d  

c a n t i l e v e r e d   p a n e l s   e x t e n d i n g   f rom  o p p o s i t e  

s i d e s   of  t he   f r a m e ,   one  s e t   of  p a n e l s   f o r m i n g  

t he   s t a t i o n a r y   c o n t a c t s   and  the   o t h e r   s e t   o f  

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

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

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

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

r e l a t i o n   and  to  g i v e   b i a s   to  a l l   of  t he   c o n t a c t  

arms  so  t h a t   t h e y   u r g e   the   a s s o c i a t e d   m o v i n g  

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

C o r r e s p o n d i n g   f i x e d   c o n t a c t s ;  

C.  means   fo r   m o u n t i n g   a l l   of  t he   s w i t c h e s   w h i l e  

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

b l a n k   to  t h e   b a s e   so  t h a t   t he   r e l a t i v e   p o s i t i o n s  

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

p r e d e t e r m i n e d   by  t h e i r   p o s i t i o n s   in  t h e   d e f o r m e d  

b l a n k ;   a n d  

D.  means   f o r   e l e c t r i c a l l y   i s o l a t i n g   some  or  a l l   o f  

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



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

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

A.  a  f i r s t   s e t   of  t e r m i n a l s   f o rmed   f rom  t he   f i r s t  

s e t   of  b l a n k   p a n e l s   and  c o n n e c t e d   to  s a i d  

s t a t i o n a r y   c o n t a c t s   in  t he   s w i t c h   a r r a y ;   a n d  

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

s e t   of  b l a n k   p a n e l s   and  c o n n e c t e d   to  t he   m o v i n g  

c o n t a c t s   in  t he   s w i t c h   a r r a y .  

3.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   2  w h e r e i n   t h e  

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

p e r p e n d i c u l a r   to  s a i d   s w i t c h   a r r a y   to  form  a  d u a l   i n - l i n e  

p a r a l l e l   t e r m i n a l   a r r a y .  

4.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   2  and  f u r t h e r  

i n c l u d i n g  

A.  a  c o v e r   m o u n t e d   to  t he   b a s e   over   t he   s w i t c h  

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

B.  means   in  t he   c o v e r   p e r m i t t i n g   the   arm  of  e a c h  

s w i t c h   in  t he   s w i t c h   a r r a y   to  be  moved  i n  

o p p o s i t i o n   to   i t s   b i a s   f rom  o u t s i d e   t h e   m o d u l e .  

5.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   4  w h e r e i n   t h e  

m o v e m e n t   p e r m i t t i n g   means   c o m p r i s e   a  h o l e   in  t h e   c o v e r  
l o c a t e d   o p p o s i t e   t he   c o n t a c t   arm  of  each   s w i t c h   in  t h e  

s w i t c h   a r r a y .  



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

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

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

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

t h e   c o n t a c t   arm  of  t h e   s w i t c h   o p p o s i t e   t h a t   h o l e   and  i t s  

o p p o s i t e   end  a c c e s s i b l e   f rom  o u t s i d e   t h e   c o v e r .  

7.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   6  and  f u r t h e r  

i n c l u d i n g   means   m o u n t e d   to  t he   c o v e r   f o r   b i a s i n g   s a i d  

a c t u a t o r s   away  f rom  s a i d   c o n t a c t   a r m s .  

8.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   5  and  f u r t h e r  

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

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

9.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   2  w h e r e i n  t h e  

c o n t a c t   arm  of  e a c h   s w i t c h   in  t h e   s w i t c h   a r r a y  i s  f o r m e d  

f rom  s a i d   b l a n k   as  a  b i s t a b l e   member  w h i c h  c a n  b e  f l i p p e d  

b e t w e e n   two  s t a b l e   p o s i t i o n s   by  p r e s s i n g  a g a i n s t  

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

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

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

t h a t   s w i t c h   and  in  t h e   o t h e r   of  w h i c h   p o s i t i o n s   t h e  

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

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



10.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   9  and  f u r t h e r  

i n c l u d i n g  

A.  a  c o v e r   m o u n t e d   to  the   b a s e   ove r   t he   s w i t c h  

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

B.  means   in  t he   c o v e r   o p p o s i t e   e ach   s w i t c h   in  t h e  

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

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

c o n t a c t   arm  of  each   s w i t c h  i n   t he   s w i t c h   a r r a y  
f rom  o u t s i d e   the   m o d u l e .  

11.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   10  w h e r e i n   t h e  

p e r m i t t i n g   means   c o m p r i s e   s m a l l   h o l e s   in  t he   c o v e r  

o p p o s i t e   s a i d   d e t e r m i n e d _ l o c a t i o n s .  

12.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   11  and  f u r t h e r  

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

13.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   12  and  f u r t h e r  

i n c l u d i n g   a  p i n - l i k e   a c t u a t o r   s l i d a b l y   m o u n t e d   in  one  o r  

more  of  s a i d   c o v e r   h o l e s ,   the   i n n e r   e n d s   of  s a i d  

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

membrane   to   s a i d   s w i t c h   c o n t a c t   arms  a t   s a i d   d e t e r m i n e d  

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

14.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   2  w h e r e i n   t h e  

s t a t i o n a r y   c o n t a c t s   of  the   s w i t c h e s   in  t he   s w i t c h   a r r a y  
l i e   f l u s h   a g a i n s t   s a i d   b a s e .  



15.  The  s w i t c h   m o d u l e   d e f i n e d   in  c l a i m   2  w h e r e i n   t h e  

s t a t i o n a r y   c o n t a c t s   of  t he   s w i t c h e s   in  t he   s w i t c h   a r r a y  

a r e   s p a c e d   f rom  s a i d   b a s e .  

16.  The  m e t h o d   of  m a k i n g   an  e l e c t r i c   s w i t c h   m o d u l e  

c o m p r i s i n g   t he   s t e p s   o f  

A.  f o r m i n g   f rom  a  s h e e t   of  c o n d u c t i v e   m a t e r i a l   a  

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

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

e x t e n d   f rom  o p p o s i t e   s i d e s   of  t h e   f r a m e   t o w a r d  

one  a n o t h e r   w i t h   t h e   f r e e   e n d s   of  c o r r e s p o n d i n g  

p a n e l s   of  t he   two  s e t s   b e i n g   in  r e l a t i v e l y   c l o s e  

p r o x i m i t y ;  

B.  d e f o r m i n g   the   b l a n k   a t   f i r s t   s e l e c t e d   l o c a t i o n s  

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

s a i d   p a n e l   s e t s   o v e r l a p   to   form  s w i t c h   c o n t a c t s ;  

C.  d e f o r m i n g   the   b l a n k   a t   s e c o n d   s e l e c t e d   l o c a t i o n s  

on  t he   p a n e l s   of  one  p a n e l   s e t  s o   as  to  g i v e  

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

i n t o   or  o u t   of  e n g a g e m e n t   w i t h   s a i d   c o n t a c t -  

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

t h e   o t h e r   p a n e l   s e t ;  

D.  m o u n t i n g   t h e   p a n e l s   of  t g e  t w o   p a n e l   s e t s   w h i l e  

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

b l a n k   to   a  b a s e  s o  t h a t  t h e   r e l a t i v e   p o s i t i o n s  

on  t he   b a s e   o f  a l l  o f   t he   p a n e l s   in  each   s e t   a r e  

p r e d e t e r m i n e d   by  t h e i r   p o s i t i o n s   in  t he   d e f o r m e d  

b l a n k ;   a n d  

E.  s u b s e q u e n t l y   s e v e r i n g   t h e   d e f o r m e d   and  m o u n t e d  

b l a n k   a t   s e l e c t e d   l o c a t i o n s   to   e l e c t r i c a l l y  

i s o l a t e   s e l e c t e d   p a n e l s   of  e a c h   p a n e l   s e t .  



17.  The  method   d e f i n e d   in  c l a i m   16  i n c l u d i n g   t h e  

a d d i t i o n a l   s t e p s   o f  

A.  d i m e n s i o n i n g   the   b a s e   so  t h a t   t he   e n d s   of  t h e  

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

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

e d g e s   of  t he   b a s e ;   a n d  

B.  b e n d i n g   s a i d   o v e r h a n g i n g   p a n e l   e n d s   g e n e r a l l y  

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

d e f i n i n g   p a n e l   p o r t i o n s   so  as  to  form  a  d u a l   i n -  

l i n e   p a r a l l e l   t e r m i n a l   a r r a y .  

18.  The  me thod   d e f i n e d   in  c l a i m   17  and  i n c l u d i n g  t h e  

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

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

p o r t i o n s .  

-.19.  The  method   d e f i n e d   in  c l a i m   18  and  i n c l u d i n g   t h e  

a d d i t i o n a l   s t e p   of  f o r m i n g   one  or  more  o p e n i n g s   in  t h e  

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

p a n e l   s e t .  

20.  The  me thod   d e f i n e d   in  c l a i m   16  w h e r e i n   t he   d e f o r m i n g  

of  t he   b l a n k   a t   s a i d   s e c o n d   s e l e c t e d   l o c a t i o n s   p l a c e s   a 
s h o r t e r   p a r t   of  s a i d   s e g m e n t   of  each   p a n e l   of  s a i d   o n e  

p a n e l   s e t   in  t e n s i o n ,   and  a  l o n g e r   p a r t   of  s a i d   s e g m e n t  
of  each   p a n e l   of  s a i d   one  p a n e l   s e t   in  c o m p r e s s i o n  

l o n g i t u d i n a l l y   of  t h a t   p a n e l   so  t h a t   e ach   s a i d   p a n e l  

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

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

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

p a n e l ,   in  one  of  w h i c h   p o s i t i o n s   the   c o n t a c t - d e f i n i n g  



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

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

s e t ,   in  t h e   o t h e r   of  w h i c h   p o s i t i o n s   t h e   c o n t a c t - d e f i n i n g  

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

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

s e t .  

21.  The  me thod   d e f i n e d   in  c l a i m   16  w h e r e i n   t he   f o r m i n g  

s t e p   i n c l u d e s  

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

c o n d u c t i v e   s h e e t   t h a t   a r e   to   form  s a i d   b l a n k ,  

a n d  

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

s h e e t   t h a t   do  n o t   c a r r y   s a i d   r e s i s t   c o a t i n g .  

22.  The  m e t h o d   d e f i n e d   in  c l a i m   16  w h e r e i n   t h e   b l a n k   i s  

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

23.  The  m e t h o d   d e f i n e d   in  c l a i m   16  w h e r e i n   t h e   d e f o r m i n g  

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

a d j a c e n t   t h e   f r e e   e n d s   of  t he   p a n e l s   in  s a i d   one  p a n e l  
s e t .  

24.  The  m e t h o d   d e f i n e d   in  c l a i m   16  w h e r e i n   t h e   d e f o r m i n g  

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

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

s e t .  



25.  The  m e t h o d   d e f i n e d   in  c l a i m   16  w h e r e i n   t h e   d e f o r m i n g  

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

a d j a c e n t   s a i d   s e g m e n t s   of  s a i d   p a n e l s   in  s a i d   one  p a n e l  

s e t .  

26.  A  c o n d u c t i v e   b l a n k   fo r   f o r m i n g   a  s w i t c h   m o d u l e  

c o m p r i s i n g  

A.  a  f r a m e ;   a n d  

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

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

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

p a n e l s   in  the   two  s e t s   b e i n g   a l i g n e d   more  o r  

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

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

(1)  a  s t a t i o n a r y   c o n t a c t - d e f i n i n g   p o r t i o n ,  

(2)  a  p a d - d e f i n i n g   p o r t i o n ,   a n d  

(3)  a  t e r m i n a l - d e f i n i n g   p o r t i o n ;   a n d  

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

(1)  a  moving   c o n t a c t - d e f i n i n g   p o r t i o n ,  

(2)  a  m o u n t i n g   p a d - d e f i n i n g   p o r t i o n ,  

(3)  an  e l o n g a t e d   a r m - d e f i n i n g   p o r t i o n  

c o n n e c t i n g   s a i d   moving   c o n t a c t - d e f i n i n g  

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

p o r t i o n ,   a n d  

(4)  a  t e r m i n a l - d e f i n i n g   p o r t i o n .  

27.  The  b l a n k   d e f i n e d   in  c l a i m   26  w h e r e i n   t he   a r m -  

d e f i n i n g   p o r t i o n   of  e ach   p a n e l   in  the   s e c o n d   p a n e l   s e t   i s  

s l i t t e d   l e n g t h w i s e .  



28.  The  b l a n k   d e f i n e d   in  c l a i m   27  w h e r e i n   e a c h   p a n e l   i n  

t h e   f i r s t   p a n e l   s e t   i s   g e n e r a l l y   T - s h a p e d .  

29.  The  b l a n k   d e f i n e d   in  c l a i m   27  w h e r e i n   e a c h   p a n e l   i n  

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

30.  The  b l a n k   d e f i n e d   in  c l a i m   26  w h e r e i n   t h e   s t a t i o n a r y  

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

s e t   i n c l u d e s   one  or  more  t a b s   e x t e n d i n g   f rom  a  l o c a t i o n  

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

f rom  w h i c h   t h a t   p a n e l   e x t e n d s .  

31.  The  b l a n k   d e f i n e d   in  c l a i m   26  w h e r e i n   t h e   c o n t a c t -  

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

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

p o r t i o n s   f rom  t h e   two  s e t s   i n t e r f i t t i n g   w i t h   one  a n o t h e r .  

32.  The  b l a n k   d e f i n e d   in  c l a i m   26  and  f u r t h e r   i n c l u d i n g  

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

one  s i d e   of  s a i d   f r a m e   and  s u r r o u n d i n g   t h e   r e m a i n d e r   o f  

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