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©  Switch  device  for  use  on  circuit  board. 

One  piece  stamped  and  formed  switch  (2)  which  is 
intended  for  mounting  on  a  circuit  board  (8)  comprises  an 
elongated  flat  base  (14)  having  mounting  tabs  (16,  18,  28) 
extending  from  its  ends.  A  flange  (24)  extends  from  one  of 
the  ends  in  the  opposite  direction  from  the  direction  of  the 
mounting  tabs  and  provides  a  fixed  contact  surface  (26).  A 
cantilever  spring  (30)  is  integral  with  the  base  (14)  at  the 
opposite  end  and  extends  alongside  the  base  past  the  flange 
(24).  In  use,  the  switch  device  is  mounted  on  the  circuit  board 
(8)  by  inserting  the  mounting  tabs  (16,18, 28)  through  holes 
(4, 6)  in  the  circuit  board.  Thereafter,  an  intermediate  portion 
(22)  of the  base  is  removed  by  shearing  so  that the  remaining 
portions  are  electrically  isolated  from  each  other  and  the 
spring  arm  can  be  engaged  with  the  flange  to  close  a  circuit 
between  the  conductors  on  the  underside  of  the  circuit 
board. 





T h i s   i n v e n t i o n   r e l a t e s   to   a  s t a m p e d   a n d  

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

m o u n t i n g   on  a  c i r c u i t   b o a r d   f o r ' s w i t c h i n g   c o n d u c t o r s  

on  t h e   c i r c u i t   b o a r d .  

U . S .   P a t e n t   4 , 1 5 2 , 5 5 6   d i s c l o s e s   a  s t a m p e d   a n d  

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

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

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

to   be  m o u n t e d   on  a  c i r c u i t   b o a r d .   The  p a r t s   of   t h e  

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

by  s t a m p i n g   and  f o r m i n g   s h e e t   m e t a l   and  a r e   a l l   i n t e -  

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

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

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

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

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

f o r e   a  n o r m a l l y   open   s w i t c h   w h i c h   can   be  c l o s e d   b y  

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

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

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

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

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

The  s w i t c h   shown  in  U.S .   P a t e n t   4 , 1 5 2 , 5 5 6   i s  

n o r m a l l y   open   and  i t   w o u l d   be  d e s i r a b l e   to   p r o d u c e   a  

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

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

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



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

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

p i e c e   s w i t c h   d e v i c e   w h i c h ,   a f t e r   a s s e m b l y   to   a  c i r c u i t  

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

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

p r o d u c t i o n   of   s w i t c h   d e v i c e s  i n   s t r i p   f o r m   so  t h a t   i n d i -  

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

by  m e a n s   of   a u t o m a t i c   and  s e m i - a u t o m a t i c   i n s e r t i o n  

m a c h i n e s .   *- 

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

z i o n   c o m p r i s e s   a  o n e - p i e c e   s t a m p e d   and  f o r m e d   s w i t c h  

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

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

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

t h e   f i x e d   end  of  t h e   c o n t a c t   s p r i n g   in   a  c i r c u i t   b o a r d .  

The  c o n t a c t   p o s t   i s   c o n n e c t e d   to   t h e   s w i t c h   by  r e m o v -  

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

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

b o a r d .   A  s w i t c h   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   i s  

c h a r a c t e r i z e d   in   t h a t   t h e   f r e e   end  of  t h e   c a n t i l e v e r  

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

t a c t   p o r t i o n   and  t h e   f r e e   end  of  t h e   c a n t i l e v e r   c o n t a c t  

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

c o n t a c t   p o s t   by  an  i n t e g r a l   s t o p .   The  s t o p   i s   d i s e n -  

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

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

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

of  i t s   r e s i l i e n t   b i a s .  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   h a s   an  i n t e -  

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

t h e   s w i t c h   a f t e r   t h e   s w i t c h   i s   i n s e r t e d   i n t o   t h e   c i r -  

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

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

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

s p r i n g   a r m .  

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



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

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 :  

FIGURE  1  i s   a  p e r s p e c t i v e   v i e w   of  a  s h o r t  

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

w i t h   t h e   i n v e n t i o n   i n t e g r a l   t h e r e w i t h .  

FIGURE  2  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  

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

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

b o a r d   c o n d u c t o r s .  

FIGURE  3  i s   a  v i e w   s i m i l a r   to   F i g u r e   2  

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

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

t h e   s w i t c h .  

FIGURE  4  i s   a  p l a n   v i e w   of   t h e  s w i t c h   on  t h e  

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

FIGURE  5  i s   a  p l a n   v i e w   of  a  s h o r t   s e c t i o n  

of   a  c a r r i e r   s t r i p   h a v i n g   s w i t c h   b l a n k s   i n t e g r a l   t h e r e -  

w i t h .  

FIGURE  6  i s   a  v i e w   l o o k i n g   in   t h e   d i r e c t i o n  

of  t h e   a r r o w s   6 - 6   of  F i g u r e   5 .  

FIGURE  7  i s   a  p e r s p e c t i v e   v i e w   of  a n o t h e r   e m -  

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

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

F I G U R E  8   i s   a  v i e w   s h o w i n g   t h e   s w i t c h  

i n s t a l l e d   on  t h e   c i r c u i t   b o a r d .  

.  FIGURE  9  i s   a  p l a n   v i e w   of  t h e   f l a t   b l a n k  

f r o m   w h i c h   t h e   s w i t c h   of  F i g u r e   7  i s   f o r m e d .  

As  shown  in  F i g u r e   3,  a  s w i t c h   d e v i c e   2  i n  

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

in  h o l e s   4,  6  in   a  c i r c u i t   b o a r d  8   h a v i n g   c o n d u c t o r s  

10,   12  on  i t s   u n d e r s i d e .   T h e  s w i t c h   d e v i c e   p r o v i d e s  

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

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

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

t h e   s w i t c h   i s   o p e n e d .  



P r i o r   to   i n s e r t i o n   i n t o   t h e   h o l e s   4,  6,  t h e  

s w i t c h   d e v i c e   2  c o m p r i s e s   a  r e l a t i v e l y   e l o n g a t e d   f l a t  

b a s e   p o r t i o n   14  h a v i n g   a  t a b   16  e x t e n d i n g   d o w n w a r d l y  

f r o m   t h e   f i r s t   end  20  t h e r e o f   and  h a v i n g   an  a d d i t i o n a l  

t a b   18  e x t e n d i n g   d o w n w a r d l y   f r o m   t h e   b a s e   i n t e r m e d i a t e  

i t s   e n d s .   The  l e f t h a n d   p o r t i o n   as  v i e w e d   i n   t h e   d r a w i n g  

22  of   t h e   b a s e   i s   of   r e d u c e d   w i d t h   and   h a s   an  u p -  
s t a n d i n g   f l a n g e   24  a t   i t s   e n d .   The  f l a n g e   24  h a s   a  l a t -  

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

a t   26  t o   f o r m   a  c o n t a c t   p o s t   on  t h e   u p p e r   s u r f a c e   o f  

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

w a r d l y   b e n e a t h   t h e   p l a n e   of  t h e   b a s e   14  t o   p r o v i d e   a  

m o u n t i n g   p o s t   28  w h i c h   i s   s o l d e r e d   t o   t h e   c o n d u c t o r   1 2  

on  t h e   c i r c u i t   b o a r d .  

A  c a n t i l e v e r   s p r i n g   arm  30  e x t e n d s   b e s i d e   t h e  

l e f t h a n d   e d g e   29  of  t h e   b a s e   p o r t i o n   and   i s   i n t e g r a l  

a t   i t s   f i x e d   end  34  w i t h   t h e   b a s e   p o r t i o n   as   shown  a t  

32 .   As  w i l l   be  e x p l a i n e d   b e l o w ,   t h e   s p r i n g   a rm  i s  

f o r m e d   when   a  f l a t   s p r i n g   b l a n k   i s   b e n t   u p w a r d l y   f r o m  

t h e   p l a n e   of  t h e   b a s e   p o r t i o n   1 4 .  

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

l e n g t h   and   h a s   a  c o n t a c t   p o r t i o n   36  w h i c h   i s   o p p o s e d  

t o   t h e   s u r f a c e   of  t h e   c o n t a c t   p o s t   26.   The  s p r i n g   a r m  

e x t e n d s   o b l i q u e l y   t o w a r d s   and  p a s t   t h e   p o s t   f r o m   t h e  

c o n t a c t   p o r t i o n   as  shown  a t   38  and  i s   t h e n   b e n t   a s  

s h o w n   a t   39  to   p r o v i d e   a  f r e e   end  p o r t i o n   4 0 .  

The  s p r i n g   arm  30  has   a  r e s i l i e n t   b i a s   u r g i n g  

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

t a c t   p o s t   26 ,   h o w e v e r ,   in   i t s   a s - m a n u f a c t u r e d   f o r m ,   t h e  

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

c o n t a c t   p o s t   by  m e a n s   of  a  s t o p   42  w h i c h   i s   i n t e g r a l  

w i t h   w i t h   t h e   edge   44  of  t h e   r e d u c e d   w i d t h   p o r t i o n   2 2  

of   t h e   b a s e .   T h i s   s t o p   e x t e n d s   o b l i q u e l y   u p w a r d l y   f r o m  

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

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

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



i n v e n t i o n   a r e   p r o d u c e d   in   c o n t i n u o u s   s t r i p   f o r m ,   e a c h  
s w i t c h   d e v i c e   b e i n g   c o n n e c t e d   to   a  c a r r i e r   s t r i p   46  b y  

m e a n s   of  a  c o n n e c t i n g   s e c t i o n   48  w h i c h   e x t e n d s   f r o m   t h e  

r i g h t h a n d   edge   of  t h e   s p r i n g   arm  a t   t h e - f i x e d   e n d  

t h e r e o f .  

In  u s e ,   an  i n d i v i d u a l   s w i t c h   d e v i c e   i s  

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

h o l e s   4,  6  of  t h e   c i r c u i t   b o a r d   as  shown  i n   F i g u r e s   2 

and   4.  The  t a b s   16 ,   18  a r e   t h e n   c l i n c h e d   a g a i n s t   t h e  

c o n d u c t o r   10  of  t h e   c i r c u i t   b o a r d   and  t h e   l o w e r   e n d s  

of   t h e s e   t a b s   and   t h e   l o w e r   end  of   t h e   m o u n t i n g   p o s t  
6  a r e   a l l   s o l d e r e d   t o   t h e   c o n d u c t o r s .   As  s h o w n   i n  

F i g u r e   4,  t h e   c i r c u i t   b o a r d   i s   p r o v i d e d   w i t h   an  e n -  

l a r g e d   h o l e   52  b e n e a t h   and  i n t e r m e d i a t e   p o r t i o n   of  t h e  

b a s e   14  and  b e n e a t h   t h e   s t o p   42.   A f t e r   s o l d e r i n g ,   a n  
i n t e r m e d i a t e   p o r t i o n   of  t h e   b a s e ,   i n c l u d i n g   t h e   s t o p  

4 2 ,   i s   r e m o v e d   by  s h e a r i n g   as  shown  a t   50,   and  t h e  

s p r i n g   arm  30  t h e r e a f t e r   moves   a g a i n s t   t h e   s u r f a c e   o f  

t h e   p o s t   26.   The  s p r i n g   arm  can  be  d i s e n g a g e d   f rom  t h e  

p o s t   by  s i m p l y   f l e x i n g   i t  a w a y   f r o m   t h e   p o s t .   T h e  

f l e x i n g   f o r c e   can   be  a p p l i e d   a g a i n s t   t h e   end   p o r t i o n  

or   t h e   r e v e r s e   b e n d   39  of  t h e   s p r i n g   a r m .  

F i g u r e   5  shows   a  s h o r t   s e c t i o n   of  a  s t r i p   o f  

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

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

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

by  p r i m e   m a r k s ,   as  we re   u s e d   a b o v e   in   t h e   d e s c r i p t i o n  

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

F i g u r e   5,  c o n t a c t   m e t a l   s u c h   as  g o l d   can   be  p l a t e d   i n  

a  n a r r o w   b a n d   of  t h e   s t r i p   as  shown  a t   56  and  in   t h e  

f o r m e d   s w i t c h   d e v i c e   of  F i g u r e   1,  t h e   p l a t e d   s u r f a c e s  

w i l l   be  on  t h e   r o l l e d   c o n t a c t   p o s t   26  and  on  t h e   c o n -  

t a c t " s u r f a c e   36.   The  p l a t i n g   is  a p p l i e d   to   o n l y   o n e  

s u r f a c e   of  t h e   s t r i p   of  F i g u r e   5  s i n c e  t h e   s u r f a c e   o f  

t h e   p o s t   and  t h e   c o n t a c t   s u r f a c e   36  a r e   b o t h   on  t h e  

v i s i b l e   s i d e s   of  t h e   b l a n k s   of  F i g u r e   5 .  



The  p r e l o a d i n g   or  p r e s t r e s s i n g   of  t h e   c a n t i -  

l e v e r   s p r i n g   arm  30  i s   a c h i e v e d   by  i m p a r t i n g   t h e   p r o -  
f i l e   shown  in   F i g u r e   6  to   t h e   p o r t i o n   30 '   of   t h e   b l a n k  

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

b l a n k   to   i t s   p o s i t i o n   as  shown  in   F i g u r e   1.  The  s t o p  

m e m b e r   42 '   may  be  s t r u c k   u p w a r d l y   f r o m   t h e   p l a n e   of  t h e  

b l a n k   so  t h a t   i t   w i l l   e n g a g e   t h e   s p r i n g   arm  3 0 ' .   When  

t h e   s p r i n g   arm  30 '   i s   f o r m e d   as  shown  in   F i g u r e   6,  t h e  

end  p o r t i o n   40 '   i s   d r a w n   i n w a r d l y   as   i s   a p p a r e n t   f r o m  

a  c o m p a r i s o n   of  t h e   l o w e r   b l a n k   in   F i g u r e   5,  w h i c h   h a s  

an  u n f o r m e d   or   f l a t   s p r i n g   arm  3 0 ' ,   w i t h   t h e   u p p e r  
b l a n k .  

S w i t c h   d e v i c e s   in   a c c o r d a n c e   w i t h   t h e   i n v e n -  

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

by  m e a n s   of   a u t o m a t i c   or  s e m i - a u t o m a t i c   i n s e r t i o n  

m a c h i n e s .   By  v i r t u e   of  t h e   f a c t   t h a t   two  t a b s   16 ,   1 8  

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

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

h o l e s   4  w h i c h   r e c e i v e   t h e   t a b s   can  be  r e l a t i v e l y   o v e r -  

s i z e .   The  h o l e   6  w h i c h   r e c e i v e s   t h e   i n t e g r a l   s o l d e r  

p o s t   28  w i l l   be  s l i g h t l y   o v e r s i z e   r e l a t i v e   to   t h e   d i a -  

m e t e r   o f  t h e   s o l d e r   p o s t .   The  t w o  t a b s   16,   18  a r e   p r e -  

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

f a c t u r e   s i n c e   t h e y   a r e   f o r m e d   f rom  t h e   same  s e c t i o n   o f  

t h e   b l a n k   and  a r e   a d j a c e n t   to   e a c h   o t h e r .  

F i g u r e s   7  and  8  show  a n o t h e r   s w i t c h   58  i n  

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

c o n t a c t   s p r i n g   arm  60  w h i c h   e x t e n d s   f r o m   a  b a s e   62.  T h e  

b a s e   62  e x t e n d s   in  a  p l a n e  t h a t   i s   n o r m a l   to   t h e  

s u r f a c e   of  t h e   c i r c u i t   b o a r d   8  when  t h e   s w i t c h   i s   i n -  

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

c o n t a c t   s p r i n g   arm  60.   A  f i x e d   s u p p o r t   arm  64  e x t e n d s  

f r o m  t h e   b a s e   62  a l o n g s i d e   t h e   s p r i n g   a r m  6 0   a n d  

m o u n t i n g   t a b s   66  a r e   f o r m e d   on  t h e   l o w e r   edge   of  t h i s  

s u p p o r t   a rm.   An  e a r   68  e x t e n d s   l a t e r a l l y   f r o m   t h e   l o w e r  

e d g e   of   t h e   s u p p o r t   arm  b e n e a t h   t h e   l o w e r   edge   of  t h e  



c o n t a c t   s p r i n g   60  and  t h e   f i x e d   c o n t a c t   p o s t   70  i s  

f o r m e d   on  t h e   end  o f   t h e   e a r   6 8 .  

An  a d d i t i o n a l   e a r   72  e x t e n d s   f r o m   t h e   l o w e r  

e d g e   of   t h e   s u p p o r t   arm  6 4 ,  t h e   e a r   72  b e i n g   b e t w e e n  

t h e   e a r   68  and  t h e   b a s e   62 .   The  e a r   72  e x t e n d s   b e y o n d  

t h e   s p r i n g   arm  60  and  has   a n  u p w a r d l y   e x t e n d i n g   s t o p   7 4  

on  i t s   e n d .  

The  c o n t a c t  s p r i n g   arm  60  has   a  r e s i l i e n t  

b i a s   s u c h   t h a t   i t   t e n d s   to   move  a g a i n s t   t h e   f i x e d   c o n -  
t a c t   p o s t   70  b u t   i t   i s   p r e v e n t e d   f r o m   d o i n g   so  p r i o r  t o  

i n s e r t i o n   i n t o   t h e   c i r c u i t   b o a r d   by  t h e  s t o p   7 4 .  A f t e r  

i n s e r t i o n   of  t h e   s w i t c h   58  i n t o   h o l e s   7 6 ,  7 8  i n   t h e   c i r -  

c u i t   b o a r d ,   t h e   s t o p   74  i s   b e n t   d o w n w a r d l y   as   shown  i n  

F i g u r e  8 ,   so  t h a t   t h e  s p r i n g   arm  60  can  move  a g a i n s t  

t h e   f i x e d   c o n t a c t   p o s t   70.   A n  o p e n i n g   80  i s  p r o v i d e d  

in  t h e   c i r c u i t   b o a r d   8  t o   r e c e i v e   t h e  s t o p   74  when  i t  

i s   b e n t   d o w n w a r d l y .   The  f i x e d   c o n t a c t   p o s t   70  i s   e l e c -  

t r i c a l l y   i s o l a t e d   f r o m   t h e   s p r i n g   arm  60  by  p u n c h i n g  

o u t   a  p o r t i o n   of  t h e   e a r   68  as  shown  a t  8 0 .   T h i s  

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

i s   a s s e m b l e d   t o   t h e   c i r c u i t   b o a r d .  

The  s w i t c h   of  F i g u r e   7  may  a l s o   be  m a n u -  

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

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

s t r i p   82 .   The  s w i t c h e s   are.  c a r r i e d   to   t h e   c a r r i e r   s t r i p  

by  a  c o n n e c t i n g   s e c t i o n   84  w h i c h   i s   r e m o v e d   by  s e v e r i n g  

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

h o l e s .  

F i g u r e   9  s h o w s   a  f l a t   b l a n k   f rom  w h i c h   t h e  

s w i t c h   58  i s   p r o d u c e d .   The  p a r t s   of  the   b l a n k   a r e   i d e n -  

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

by  p r i m e   m a r k s ,   as  a r e   u s e d   a b o v e   in  t he   d e s c r i p t i o n   o f  

t h e   s w i t c h .   The  f i n i s h e d   s w i t c h   i s   p r o d u c e d   by  b e n d i n g  

and  f o r m i n g   t h e   b l a n k   shown  in  F i g u r e   9  a l o n g   t h e   b e n d  

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



1.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   (2 ,   58)  w h i c h  

i s   i n t e n d e d   t o   be  i n s e r t e d   i n t o   a  c i r c u i t   b o a r d   ( 8 ) ,  

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

c o n t a c t   s p r i n g   ( 3 0 ,   60)  h a v i n g   a  f i x e d   end  ( 3 4 ,   62)  a n d  

a  f r e e   end   ( 3 8 ) ,   a  c o n t a c t   p o s t   ( 2 6 ,   70)  w h i c h   i s   c o n -  

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

m o u n t i n g   m e m b e r s   ( 16 ,   18,   66)  f o r   m o u n t i n g  t h e   f i x e d  

end   of  t h e   c o n t a c t   s p r i n g   in   t h e   c i r c u i t   b o a r d   ( 8 ) ,   t h e  

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

p o r t i o n s   ( 4 4 ,   68)   w h i c h   a r e   r e m o v e d   a f t e r   t h e   s w i t c h  

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

c h a r a c t e r i z e d   in   t h a t :  

t h e   f r e e   end  (38 )   of  t h e   c a n t i l e v e r   c o n -  

t a c t   s p r i n g   ( 3 0 ,   6 0 )  i s   r e s i l i e n t l y   b i a s e d  

t o w a r d s   t h e   c o n t a c t   p o s t   ( 2 6 , 7 0 ) ,  

t h e   f r e e   end  of   t h e   c a n t i l e v e r   c o n t a c t  

s p r i n g   (38)   i s   h e l d   in   a  l o c a t i o n   w h i c h   i s  

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

s t o p  ( 4 2 ,   74)  w h i c h   i s   d i s e n g a g e d   f r o m   t h e  

c a n t i l e v e r   s p r i n g   arm  a f t e r   t h e   s w i t c h   i s   i n -  

s e r t e d   i n t o   t h e   c i r c u i t   b o a r d   so  t h a t   t h e   c o n -  

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

( 2 6 ,   70)  and  t h e   s w i t c h  f u n c t i o n s   as  a  n o r - '  

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

2.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as  s e t   f o r t h   i n  

c l a i m   1  i n   w h i c h   t h e   i n t e g r a l   s t o p   (42)   i s   r e m o v e d   f r o m  

t h e   s w i t c h   a f t e r   t h e   s w i t c h   i s   i n s e r t e d   i n t o   t h e   c i r -  

c u i t   b o a r d   ( 8 ) .  

3.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as  s e t   f o r t h   i n  

c l a i m   1  in   w h i c h   t h e   s t o p   (74)   i s   b e n t   ou t   of  e n g a g e -  

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

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

4.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as   s e t   f o r t h   i n  

c l a i m   1  h a v i n g   an  e l o n g a t e d   f l a t   b a s e   (14)   w h i c h   i s  

p o s i t i o n e d   a g a i n s t   t he   c i r c u i t   b o a r d   (8)  when  t h e   s w i t c h  

i s   i n s e r t e d   i n t o   t h e   c i r c u i t   b o a r d ,   t h e   f i x e d   end  ( 3 4 )  



of   t h e   c a n t i l e v e r   c o n t a c t   s p r i n g   (30)   b e i n g   i n t e g r a l  

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

5 .  A   one  p i e c e   s h e e t   m e t a l   s w i t c h   as  s e t   f o r t h   i n  

c l a i m  4   in   w h i c h   t h e   b a s e   (14)   e x t e n d s   a l o n g s i d e   t h e  

c a n t i l e v e r   c o n t a c t   s p r i n g   (30)   and  t h e   c o n t a c t   p o s t  

( 2 6 )   i s   i n t e g r a l   w i t h   t h e   b a s e   ( 1 4 ) ,   and   t h e   s t o p   ( 4 2 )  

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

( 3 0 )   a t   a  l o c a t i o n   b e t w e e n   t h e   f i x e d   end  (34)   of  t h e  

c o n t a c t   s p r i n g  a n d   t h e   c o n t a c t   p o s t   ( 2 6 ) .  

6.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as   s e t   f o r t h   i n  

c l a i m   5,  t h e   r e m o v a b l e   p o r t i o n s   b e i n g   p o r t i o n s   (50)   o f  

t h e   b a s e .  

7.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as  s e t   f o r t h   i n  

c l a i m   5,  t h e   m o u n t i n g   m e m b e r s   b e i n g   m o u n t i n g   t a b s   ( 1 6 ,  

18)   e x t e n d i n g   f r o m   t h e   b a s e   ( 1 4 ) .  

8.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as  s e t   f o r t h   i n  

c l a i m   7,  t h e   c o n t a c t   p o s t   (26)   b e i n g   on  a  f l a n g e   ( 2 4 )  

w h i c h   e x t e n d s   f r o m   t h e   b a s e   ( 1 4 ) .  

9.  A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as  s e t   f o r t h   i n  

c l a i m   8,  t h e   s w i t c h   e x t e n d i n g   f r o m   a  c a r r i e r   s t r i p   ( 4 6 )  

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

10.   A  one  p i e c e   s h e e t   m e t a l   s w i t c h   as  s e t   f o r t h  

i n   c l a i m   9,  t h e   s w i t c h   b e i n g   c o n n e c t e d   to   t h e   c a r r i e r  

s w i t c h   by  a  c o n n e c t i n g   s e c t i o n   ( 4 8 ) .  
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