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©  Low  insertion  force  electrical  connector  with  stress  controlled  contacts. 
©  Multiple  contact  electrical  connector  with  stress  con- 
trolled  connector  spring  contacts  (40)  is  provided  for  use  in 
making  electrical  contact  with  a  plurality  of  conductive  pads 
{54,  56)  formed  along  an  insertable  edge  (58)  of  a  printed 
circuit  board  (12).  The  contacts  (40)  are  mounted  in  slots  (38) 
formed  along  an  elongated  cavity  (14)  in  a  connector  housing 
(13).  Each  spring  contact  (40)  includes  opposed,  deflectable 
contacting  portions  (50,  52)  for  engaging  the  conductive  pads 
(54,  56).  Portions  (50,  52)  are  at  different  elevations  to  define 
an  opening  through  which  the  edge  (58)  of  the  printed  circuit 
board  may  be  inserted  in  the  cavity  (14)  with  low  or  zero 
insertion  force.  Subsequently,  the  printed  circuit  board  is  ro- 
tated  upright  into  a  final  contacting  position,  in  which  the 
conductive  pads  (54,  56)  engage  and  deflect  the  contacting 
portions  (50,  52)  with  a  relatively  high  contact  force.  The 
connector  housing  includes  first  and  second  integrally 
formed  stop  faces  (46,  48)  respectively  associated  with  each 
of  the  opposed  contacting  portions  (50,  52)  that  control  or 
limit  the  deflection  of  the  contacting  portions  and  the  re- 
sultant  stress  imparted  to  the  spring  contacts.  Latches  (28) 
hold  the  printed  circuit  board  (12)  in  its  upright  position 
against  further  stop  faces  (60)  or  posts  (20,  22). 
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The  p r e s e n t   i n v e n t i o n   g e n e r a l l y   r e l a t e s   t o  

e l e c t r i c a l   c o n n e c t o r s   f o r   m a k i n g   e l e c t r i c a l   c o n n e c t i o n s  

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

p a r t i c u l a r l y ,   low  i n s e r t i o n   f o r c e   e l e c t r i c a l   c o n n e c t o r s  

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

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

Low  i n s e r t i o n   f o r c e   e l e c t r i c a l   c o n n e c t o r s  

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

d i s p o s e d   g e n e r a l l y   in  p a r a l l e l   a l o n g   o p p o s i t e   s i d e s  

of   an  e l o n g a t e d   edge   of  a  p r i n t e d   c i r c u i t   b o a r d   a r e  

o l d   and  w e l l   known  in  t h e   p r i o r   a r t .   E x a m p l e s   o f  

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

a r e   d i s c l o s e d   in  U n i t e d   S t a t e s   L e t t e r s   P a t e n t s   N o s .  

3 , 7 0 1 , 0 7 1 ;   3 , 7 9 5 , 8 8 8 ;   3 , 9 2 0 , 3 0 3 ;   3 , 8 4 8 , 9 5 2 ;  

4 , 1 3 6 , 9 1 7 ;   and  R e . 2 6 , 6 9 2 .   The  e l e c t r i c a l   c o n n e c t o r s  

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

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

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

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

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

W h i l e   many  p r i o r   a r t   e l e c t r i c a l   c o n n e c t o r s   h a v e  

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



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

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

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

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

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

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

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

e f f e c t i v e n e s s   of  t h e   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 h e  

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

p r i n t e d   c i r c u i t   b o a r d s .   A  n e e d   e x i s t s   f o r   e l e c t r i c a l  

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

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

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

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a  new  and  i m p r o v e d   e l e c t r i c a l   c o n n e c t o r   o f  

t h i s   k i n d .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  low  i n s e r t i o n  

f o r c e   e l e c t r i c a l   c o n n e c t o r   h a v i n g   an  e l o n g a t e d  

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

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

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

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

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

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

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



t he   edge   of  t h e   p r i n t e d   c i r c u i t   b o a r d .   Each  s p r i n g  

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

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

edge   of  t h e   p r i n t e d   c i r c u i t   b o a r d   may  be  r e c e i v e d .  

Very  low  or  z e r o   i n s e r t i o n   f o r c e   i s   r e q u i r e d   t o  

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

Upon  t h e   c o m p l e t e   i n s e r t i o n   of  t h e   edge   of  t he   p r i n t e d  

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

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

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

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

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

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

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

f o r m s   a  l i m i t   or  s t o p   to  p r e v e n t   e x c e s s   r o t a t i o n a l  

or  p i v o t a l   m o v e m e n t   of  t he   p r i n t e d   c i r c u i t   b o a r d .  

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

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

One  way  of   c a r r y i n g   ou t   t h e   i n v e n t i o n   i s  

d e s c r i b e d   in   d e t a i l   b e l o w   by  way  of  e x a m p l e ,   a n d  

no t   by  way  of  l i m i t a t i o n ,   and  w i t h   r e f e r e n c e   t o  

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

In  the   d r a w i n g s : -  

FIG.   1  i s   a  p e r s p e c t i v e   v iew  of  a  p r i n t e d  

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

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



p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n ;  

F IG .   2  i s   a  f r a g m e n t a r y   c r o s s   s e c t i o n a l   v i e w  

of  t h e   e l e c t r i c a l   c o n n e c t o r   of  FIG.  1  d e p i c t i n g   t h e  

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

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

F IG .   3  i s   a  f r a g m e n t a r y   c r o s s   s e c t i o n a l   v i e w  

s i m i l a r   to   t h e   v i ew   of  FIG.  2  d e p i c t i n g   t h e   p r i n t e d  

c i r c u i t   b o a r d   in   i t s   f i n a l   or  c o n t a c t   p o s i t i o n   i n  

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

R e f e r r i n g   to   t h e   d r a w i n g s ,   t h e   low  i n s e r t i o n  

f o r c e ,   m u l t i p l e   c o n t a c t   e l e c t r i c a l   c o n n e c t o r   10,  i s  

f o r   u s e   in   m a k i n g   e l e c t r i c a l   c o n n e c t i o n s   to   a  

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   b o a r d   12.   W h i l e   t h e  

e l e c t r i c a l   c o n n e c t o r   10  i s   d e p i c t e d   and  d e s c r i b e d  

h e r e i n   as  b e i n g   c a p a b l e   of  r e c e i v i n g   and  m a k i n g  

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

12 ,   t h e   p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n   d i s c l o s e d  

h e r e i n   a r e   e q u a l l y   a p p l i c a b l e   to   e l e c t r i c a l  

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

c o n n e c t i o n s   to   a  s i n g l e   p r i n t e d   c i r c u i t   b o a r d   12  o r  

t o   a  p l u r a l i t y   of  t h r e e   or  more  p r i n t e d   c i r c u i t  

b o a r d s   1 2 .  

The  e l e c t r i c a l   c o n n e c t o r   10  i n c l u d e s   a n  

e l o n g a t e d   h o u s i n g   13,  f o r m e d   f rom  any  s u i t a b l e  

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



s p a c e d   a p a r t ,   a c c e s s   c a v i t i e s   14  and  16  f o r m e d   a l o n g  

an  e l o n g a t e d   b a s e   18  and  a  p l u r a l i t y   of  f o u r  

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

20,  22,   24  and  26.   Each  of  t h e   p o s t s   20,  22,  2 4 ,  

26  i n c l u d e s   an  i n t e g r a l l y   f o r m e d ,   r e s i l i e n t   o r  

y i e l d a b l e   l a t c h   28  f o r m e d   at   t h e   u p p e r   end  t h e r e o f  

f o r   y i e l d a b l y   r e t a i n i n g   a  p r i n t e d   c i r c u i t   b o a r d   1 2  

in  a  f i n a l   or  c o n t a c t   p o s i t i o n   b e t w e e n   a s s o c i a t e d  

p a i r s   of  t h e   p o s t s   20,  22  and  24,  26.  M o r e  

s p e c i f i c a l l y ,   e a c h   l a t c h   28  i n c l u d e s   an  e l o n g a t e d  

t a p e r e d   s u r f a c e   30  f o r m e d   a t   i t s   f r e e   end  t h a t   i s  

c a p a b l e   of  b e i n g   o u t w a r d l y   d e f l e c t e d   upon  c o n t a c t  

w i t h   one   of  t h e   s p a c e d   a p a r t   l a t e r a l   e d g e s   32  and  34  

of  t h e   p r i n t e d   c i r c u i t   b o a r d   12.   When  the   p r i n t e d  

c i r c u i t   b o a r d   12  i s   f u l l y   r e c e i v e d   w i t h i n   a  p a i r   o f  

s p a c e d   a p a r t   c a v i t i e s   36,  f o r m e d   in   t h e   p o s t s   2 0 ,  

22,  24,  26,  t h e   a s s o c i a t e d   r e s i l i e n t   l a t c h e s   28  r e t u r n  

to  t h e i r   n o n d e f l e c t e d   p o s i t i o n   (FIG.   1)  to  r e t a i n   t h e  

p r i n t e d  c i r c u i t   b o a r d   12  in   i t s   f i n a l   or  c o n t a c t  

p o s i t i o n .  

Each   a c c e s s   c a v i t y   14  and  16  i n c l u d e s   a  

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

t r a n s v e r s e l y   o r i e n t e d   s l o t s   38  d i s p o s e d   a l o n g  

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

c o n t a c t   40  ( F I G S .   2  and  3) ,   f o r m e d   f rom  any  s u i t a b l e  

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



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

of   a p p r o x i m a t e l y   . 0 1 5   i n c h   ( 0 . 3 8   mm),  i s   d i s p o s e d   i n  

e a c h   one  of  t h e   s l o t s   38.  I f   d e s i r e d ,   t h e   s p r i n g  

c o n t a c t   40  d i s p o s e d   in   a  s l o t   38  a l o n g   t h e   c a v i t y   1 4  

( f o r   e x a m p l e ,   t h e   s l o t   38a)   may  be  e l e c t r i c a l l y   s h o r t  

c i r c u i t e d   to   t h e   s p r i n g   c o n t a c t   40  d i s p o s e d   in  a  

l o n g i t u d i n a l l y   a l i g n e d   or  o t h e r w i s e   a s s o c i a t e d   s l o t   38  

a l o n g   t h e   c a v i t y   16  ( f o r   e x a m p l e ,   t h e   s l o t   3 8 b ) .   T h i s  

may  be  a c h i e v e d   by  f o r m i n g   the   s p a c e d   a p a r t   s p r i n g  

c o n t a c t s   40  in   t h e   s l o t s   38a  and  38b  as  i n t e g r a l  

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

s t r i p .   A l t e r n a t i v e l y ,   t h e   s p r i n g   c o n t a c t s   40  in  t h e  

a c c e s s   c a v i t i e s   14  and  16  may  be  e l e c t r i c a l l y   i n s u l a t e d  

f r o m   e a c h   o t h e r .   Each   of  t h e   a c c e s s   c a v i t i e s   14  a n d  

16  a l s o   i n c l u d e s   a n  e l o n g a t e d ,   i n c l i n e d ,   i n s e r t i o n  

s u r f a c e   42,  a  b o t t o m   s u r f a c e   44,  an  i n w a r d l y   p r o t r u d i n g  

s h o u l d e r ,   s t o p   or   l i m i t   s u r f a c e   46,  and  a  v e r t i c a l l y  

e x t e n d i n g   s u r f a c e   48  d i s p o s e d   b e t w e e n   t h e   i n c l i n e d  

s u r f a c e   42  and   t h e   b o t t o m   s u r f a c e   4 4 .  

S i n c e   t h e   c o n f i g u r a t i o n   and  o p e r a t i o n   o f  

t h e   s p r i n g   c o n t a c t s   40  d i s p o s e d   in   t h e   s l o t s   38  a l o n g  

t h e   c a v i t i e s   14  and  16  a r e   e s s e n t i a l l y   t h e   same,   o n l y  

one   s u c h   s p r i n g   c o n t a c t   40  i s   d i s c u s s e d   in   d e t a i l  

h e r e i n a f t e r .   Each  s p r i n g   c o n t a c t   40  i s   s t a m p e d   a n d  

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

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



50  and  52  h a v i n g   c o n t a c t   s u r f a c e s   d i s p o s e d   at  d i f f e r e n t  

e l e v a t i o n s   in  i t s   c a v i t y   14,  16,  f o r   r e s p e c t i v e l y  

c o n t a c t i n g   c o n d u c t i v e   p a d s   or  s t r i p s   54  and  56  d i s p o s e d  

a l o n g   o p p o s i t e   s i d e s   of  an  i n s e r t a b l e   edge   5 8  o f   t h e  

p r i n t e d   c i r c u i t   b o a r d   12,  a  c e n t r a l   p o r t i o n   41  d i s p o s e d  

b e t w e e n   s a i d   f r e e   e n d s   50  and  52  and  a  m o u n t i n g   l e g  

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

t h e   c o n t a c t   s u r f a c e s   50  and  52  a t   d i f f e r e n t   e l e v a t i o n s  

w i t h i n   t he   s l o t   38  in   t h e   c a v i t y   14,  16,  c o r r e s p o n d i n g  

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

s u r f a c e   48  and  of  t h e   s u r f a c e   46,  t h e   p r i n t e d   c i r c u i t  

b o a r d   12  may  be  i n s e r t e d   a t   an  a n g l e   ( F i g .   2)  to  i t s  

f i n a l   or  c o n t a c t   p o s i t i o n   ( F i g .   3)  in  t h e   c a v i t y   1 4 .  

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

c i r c u i t   b o a r d   12  i s   g e n e r a l l y   p a r a l l e l   t o   t he   a n g l e  

or   o r i e n t a t i o n   of  t h e   i n c l i n e d   s u r f a c e   42.  In  t h i s  

m a n n e r ,   low  or  z e r o   i n s e r t i o n   f o r c e   i s   r e q u i r e d   t o  

i n s e r t   t he   edge   58  i n t o   t h e   c a v i t y   14,  t h e r e b y  

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

54  and  56  and  t h e   s p r i n g   c o n t a c t s   40.  The  i n c l i n e d  

s u r f a c e   42  may  be  u s e d   as  a  g u i d e   s u r f a c e   f o r   t h e  

i n s e r t i o n   of  t h e   p r i n t e d   c i r c u i t   b o a r d   1 2 .  

The  m o u n t i n g   l e g s   43  of  t h e   c o n t a c t s   40 

r e s i l i e n t l y   mount   t h e   c o n t a c t s   43  f o r   f r e e d o m   o f  

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



b o a r d   12,  t h e   p r i n t e d   c i r c u i t   b o a r d   may  be  p i v o t e d   o r  

r o t a t e d   a b o u t   t h e   c o n t a c t i n g   p o r t i o n   50  or  t he   s u r f a c e  

48  u n t i l   i t   a s s u m e s   a  f i n a l   or  c o n t a c t   p o s i t i o n   ( F I G .   3 )  

i n   w h i c h   p o s i t i o n   t h e   p r i n t e d   c i r c u i t   b o a r d   12  r e s t s  

a g a i n s t   t h e   b o t t o m   s u r f a c e   44  and  i t s   l a t e r a l   e d g e s  

32  and  34  a r e   r e t a i n e d   in   t h e   c a v i t i e s   36  in  t he   s p a c e d  

a p a r t   p o s t s   20  and  22.   In  t h i s   f i n a l   or  c o n t a c t  

p o s i t i o n ,   t h e   c o n t a c t i n g   p o r t i o n s   50  and  52  a r e  

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

c a v i t y   14  by  t h e i r   r e s p e c t i v e   e n g a g e m e n t s   w i t h   t h e  

c o n d u c t i v e   s t r i p s   54  and  56.  The  c o n f i g u r a t i o n   of  t h e  

s p r i n g   40  and  of  i t s   c o n t a c t i n g   p o r t i o n s   50  and  52  i s  

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

b e t w e e n   t h e   c o n t a c t i n g   p o r t i o n s   50  and  52  and  t h e  

c o n d u c t i v e   s t r i p s   54  and  5 6 .  

The  d e f l e c t i o n   of  t h e   c o n t a c t i n g   p o r t i o n   5 2 ,  

d i s p o s e d   a t   t h e   same  e l e v a t i o n   and  in   an  o v e r l y i n g  

r e l a t i o n s h i p   w i t h   t h e   s u r f a c e   46,   and  t h e   r e s u l t a n t  

s t r e s s   i m p a r t e d   to   t h e   s p r i n g   c o n t a c t   40  i s   l i m i t e d  

by  t h e   s t o p   or   l i m i t   s u r f a c e   46.  T h a t   i s ,   t he   c o n t a c t i n g *  

p o r t i o n   52  c a n n o t   be  d e f l e c t e d   b e y o n d   t h e   i n w a r d l y  

e x t e n d i n g   l i m i t   s u r f a c e   46  s i n c e   t h e   l i m i t   s u r f a c e   4 6  

w i l l   p h y s i c a l l y   e n g a g e   t h e   edge   58  of  t h e   p r i n t e d  

c i r c u i t   b o a r d   12  to   l i m i t   i t s   p i v o t a b l e   or  r o t a t i o n a l  

m o v e m e n t   w i t h i n   t h e   c a v i t y   14.  By  a l i g n i n g   t h e  



v e r t i c a l l y   e x t e n d i n g   i n t e r i o r   s u r f a c e s   60  ( F I G S .   2 

and  3)  of  e a c h   p o s t   20,  22,  24,  26  w i t h   t h e   s t o p   o r  

l i m i t   s u r f a c e   46,  t h e   p i v o t a l   or  r o t a t i o n a l   m o v e m e n t  

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

e d g e s   32  and  34  d i s p o s e d   a b o v e   t h e   c a v i t y   14  i s   a l s o  

l i m i t e d .   The  v e r t i c a l l y   e x t e n d i n g   s u r f a c e   48  may  a l s o  

s e r v e   as  a  s t o p   or  l i m i t   s u r f a c e   to  c o n t r o l   or  l i m i t  

t h e   amoun t   of  d e f l e c t i o n   of  t h e   c o n t a c t i n g   p o r t i o n   5 0  

of   t h e   s p r i n g   c o n t a c t   40  s i n c e   the   c o n t a c t i n g   p o r t i o n  

50  i s   s i m i l a r l y   d i s p o s e d   g e n e r a l l y   at  t he   s a m e  

e l e v a t i o n   and  in  an  o v e r l y i n g   r e l a t i o n s h i p   w i t h   t h e  

s u r f a c e   4 8 .  

A  low  i n s e r t i o n   f o r c e   e l e c t r i c a l   c o n n e c t o r   10  h a s  

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

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

c i r c u i t   b o a r d   12  w h i l e   r e d u c i n g   or  p r e v e n t i n g   t h e  

p o s s i b i l i t y   of  o v e r s t r e s s i n g   t h e   s p r i n g   c o n t a c t s   40  o f  

t h e   e l e c t r i c a l   c o n n e c t o r   1 0 .  

R a t h e r   t h a n   b e i n g   f o r m e d   as  an  u n i n t e r r u p t e d  

s u r f a c e ,   t he   s t o p   or  l i m i t   s u r f a c e   46  ( a n d ,   i f   d e s i r e d ,  

t h e   s u r f a c e s   42  a n d / o r   48)  may  be  f o r m e d   as  a  p l u r a l i t y  

of   s p a c e d   a p a r t   s t o p s   or  l i m i t   s u r f a c e s   46  a s s o c i a t e d  

w i t h   each   s l o t   38  and  e a c h   c o n t a c t i n g   p o r t i o n   52.   I n  

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

c o n t a c t s   40  may  be  m o d i f i e d   to  a c h i e v e   d e s i r e d   s p r i n g  

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



1.  An  e l e c t r i c a l   c o n n e c t o r   (10)   f o r   a  

p r i n t e d   c i r c u i t   b o a r d   (12)   h a v i n g   a  m a t i n g   edge   ( 5 8 )  

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

of   c o n t a c t   p a d s   ( 5 4 ,   56)  on  e a c h   s u r f a c e   a d j a c e n t  

s a i d   e d g e ,   s a i d   c o n n e c t o r   i n c l u d i n g   an  e l o n g a t e d  

d i e l e c t r i c   h o u s i n g   (13 )   w i t h   a  c a v i t y   (14  or  1 6 )  

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

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

c o n t a c t s   (40)   m o u n t e d   in   t h e   h o u s i n g   to   e n g a g e   t h e  

p r i n t e d   c i r c u i t   b o a r d   (12)   c o n t a c t   p a d s   when  t h e  

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

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

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

of  s a i d   s p r i n g   c o n t a c t s   (40)   i s   s t a m p e d   and  i n t e g r a l l y  

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

r a t i o n   w i t h   f i r s t   and   s e c o n d   f r e e   e n d s   (50 ,   5 2 )  

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

e l e v a t i o n s   in   s a i d   c a v i t y   (14  or  1 6 ) ,   a  c e n t r a l   p o r t i o n  

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

(43)   e x t e n d i n g   f r o m   s a i d   c e n t r a l   p o r t i o n   f o r   r e s i l i e n t  

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

as  s a i d   p r i n t e d   c i r c u i t   b o a r d   (12)   i s   p i v o t e d   in  s a i d  

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

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



and  s e c o n d   i n t e g r a l l y   f o r m e d   l i m i t   s u r f a c e s   (46 ,   4 8 )  

d i s p o s e d   i m m e d i a t e l y   a d j a c e n t   s a i d   s p r i n g   c o n t a c t  

s u r f a c e s   ( 5 0 ,   52)  and  s a i d   p r i n t e d   c i r c u i t   b o a r d  

c o n t a c t   p a d s   (54 ,   56)  when  s a i d   p r i n t e d   c i r c u i t   b o a r d  

(12)  i s   i n s e r t e d   in   s a i d   c a v i t y   (14  or  1 6 ) ,   s a i d   l i m i t  

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

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

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

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

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

2.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   i n  

c l a i m   1  w h e r e i n   s a i d   c a v i t y   (14  or  16)  i n c l u d e s   an  - 

i n c l i n e d   s u r f a c e   (42)   d i s p o s e d   a t   an  a n g l e   to  s a i d  

f i r s t   l i m i t   s u r f a c e   ( 4 6 ) ,   s a i d   i n c l i n e d   s u r f a c e   a n d  

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

a c r o s s   t he   o p e n i n g   to  s a i d   c a v i t y   (14  or  1 6 ) .  

3.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   i n  

c l a i m   1  w h e r e i n   s a i d   h o u s i n g   (13)   f u r t h e r   c o m p r i s e s  

means  (20,   22,   24,  26)  f o r   r e t a i n i n g   s a i d   h o u s i n g   i n  

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

c o n t a c t s   (40)   e l e c t r i c a l l y   c o n t a c t   s a i d   edge  (58)  o f  

s a i d   p r i n t e d   c i r c u i t   b o a r d   ( 1 2 ) .  

4.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   i n  

c l a i m   3  w h e r e i n   s a i d   r e t a i n i n g   means   c o m p r i s e s   a  p a i r  

of  s p a c e d   a p a r t   l a t c h e s   (28)   d i s p o s e d   above   s a i d  



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

in  s a i d   c o n t a c t   p o s i t i o n .  
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