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BACKGROUND OF  THE  INVENTION 

C o m p l i a n t   p i n s   a r e   used   to  f a c i l i t a t e   a n  

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 ,   fo r   e x a m p l e ,   p r i n t e d  

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

n e c t o r s   g e n e r a l l y   u t i l i z e   a  s p l i t   w a l l   or  t w i n   b e a m s  

t h a t   a r e   r a d i a l l y   c o n t r a c t a b l e   upon  i n s e r t i o n   of  t h e  

p i n   i n t o   an  a p e r t u r e   t h e r e b y   to  p r o v i d e   a  p o s i t i v e  

e l e c t r i c a l   and  m e c h a n i c a l   c o n n e c t i o n   to  the   c i r c u i t  

b o a r d .   An  e x a m p l e   of  a  c o m p l i a n t   p in   h e r e t o f o r e   k n o w n  

and  u s e d   is  f o u n d   in  U.  S.  P a t e n t   Re.  2 9 , 5 1 3 .  

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

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   c i r c u i t   b o a r d   so  t h a t  

c o n t a c t   p r e s s u r e   is  m a i n t a i n e d   y e t   be  c a p a b l e   of  i n s e r -  

t i o n   i n t o   the   c i r c u i t   b o a r d   in  a  h igh   d e n s i t y   a r r a y  

w i t h o u t   r e q u i r i n g   e x c e s s i v e   i n s t a l l a t i o n   f o r c e .   Y e t  

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

e x h i b i t   c o n t a c t   w i p i n g   upon  i n s e r t i o n   i n t o   the   c i r c u i t  

b o a r d   ye t   be  r e s i l i e n t   to  t o r q u e   a p p l i e d   to  the   p i n   i n  

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

a d j a c e n t   p i n s   and  s c o r i n g   of  t he   a p e r t u r e   in  the   c i r -  

c u i t   b o a r d .  

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

is   t h a t   in  o r d e r   to  mee t   t he   f o r c e   r e q u i r e m e n t s   i n c i -  

d e n t   to  i n s e r t i o n ,   r e t e n t i o n   and  t o r q u e ,   such   k n o w n  

p i n s   a r e   r e l a t i v e l y   s t i f f .   As  a  r e s u l t ,   t he   a p e r t u r e  

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

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

b o t h   e l e c t r i c a l   and  m e c h a n i c a l   damage   to  the   c i r c u i t  



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

e l e c t r i c a l   c i r c u i t .  

SUMMARY  OF  THE  INVENTION 

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

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

s h a n k   p o r t i o n   t h a t   is  s p l i t   i n t o   t h r e e   beams  t h a t   a r e  

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

o t h e r   m o u n t i n g   m e m b e r .   The  p in   has  c o n v e n t i o n a l   w i r e -  

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

and  be low  the   c i r c u i t   b o a r d ,   of  any  d e s i r e d   c o n -  

f i g u r a t i o n .   Upon  i n s e r t i o n   of  t h e   p in   i n t o   t h e  

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

e n g a g e   the  a p e r t u r e   w a l l s   and  m a i n t a i n   a  r e s i l i e n t   b i a s  

t h e r e o n .   The  r e s i l i e n t   b i a s   of  t h e   f l e x e d   b e a m s  

a g a i n s t   t he   w a l l s   of  the   a p e r t u r e ,   e n s u r e s   s e c u r e  

m e c h a n i c a l   m o u n t i n g   as  w e l l   as  p o s i t i v e   e l e c t r i c a l   c o n -  

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

a p e r t u r e .   In  a c c o r d a n c e   w i t h   one  f e a t u r e ,   f l e x u r e   o f  

an  i n t e r m e d i a t e   beam  of  the   p in   r e s u l t s   in  t o r s i o n   o f  

t h e   o u t e r   beams  to  e f f e c t   c o n t a c t   w i p i n g   and  i n s u r e  

good  e l e c t r i c a l   c o n t a c t .   The  i n t e r m e d i a t e   beam  a l s o  

f u n c t i o n s   as  an  a n t i - t o r q u e   e l e m e n t   to  s t a b i l i z e   t h e  

r o t a t i o n a l   p o s i t i o n   of  the   p in   w i t h i n   t he   a p e r t u r e   i n  

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  is  a  p e r s p e c t i v e   e x p l o d e d   view  of  a  

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

m o u n t e d   on  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 ;  



F i g u r e   2  is  an  e l e v a t i o n a l   view  of  t h e  

c o m p l i a n t   pin  of  F i g u r e   1,  p a r t l y   b r o k e n   a w a y ;  

F i g u r e   3  is  a  s i d e   e l e v a t i o n a l   view  of  the  p i n  

of  F i g u r e   2;  a n d  

F i g u r e   4  is  a  c r o s s - s e c t i o n a l   view  of  t h e  

c o m p l i a n t   pin  t a k e n   s u b s t a n t i a l l y   a l o n g   the  l i n e   4-4  o f  

F i g u r e   2  and  shown  in  r e l a t i o n   to  a  maximum  and  min imum 

d i a m e t e r   a p e r t u r e   in  a  c i r c u i t   b o a r d .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT OF THE  I N V E N T I O N  

As  seen   in  F i g u r e   1,  a  c o m p l i a n t   pin  10,  i n  

a c c o r d a n c e   w i th   a  c o n s t r u c t e d   e m b o d i m e n t   of  the  i n s t a n t  

i n v e n t i o n ,   is  p r e f e r a b l y   f a b r i c a t e d   from  a  s i n g l e   p i e c e  

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

to  be  p r e s s   f i t   i n t o   an  a p e r t u r e   12  in  a  p r i n t e d   c i r -  

c u i t   board   14.  The  pin  10  is  a d a p t e d   to  be  e l e c t r i -  

c a l l y   c o n n e c t e d   to  c o n d u c t o r s   of  any  d e s i r e d  

c o n f i g u r a t i o n   at  an  upper   t e r m i n a l   or  head  p o r t i o n   15 

and  a  lower   t e r m i n a l   or  t a i l   p o r t i o n   16  t h e r e o f   ( n o t  

shown) ,   as  w e l l   as  to  be  e l e c t r i c a l l y   c o n n e c t e d   to  c o n -  

d u c t i v e   p l a t i n g   17  w i t h i n   the  a p e r t u r e   12  in  the  c i r -  

c u i t   board   14.  A  minimum  t h i c k n e s s   c i r c u i t   board   14  i s  

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

the  d e g r e e   of  p e n e t r a t i o n   of  the  pin  10  in  a  maximum 

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

As  shown  in  d e t a i l   in  F i g u r e s   2  and  3,  t h e  

head  p o r t i o n   15  of  the  pin  10  has  s h o u l d e r s   18  and  19 

t h e r e o n   t h a t   l i m i t   p e n e t r a t i o n   of  the  p in   10  i n t o   t h e  

c i r c u i t   boa rd   14.  A  shank  p o r t i o n   of  the.  pin  10 

c o m p r i s e s   an  i n t e r m e d i a t e   beam  20  d i s p o s e d .  b e t w e e n   two 



o u t b o a r d   beams  22  and  24.  The  beams  20,  22  and  24  a r e  

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

m o u n t   t he   p in   10  w i t h i n   t he   a p e r t u r e   12  in  the   c i r c u i t  

b o a r d   14.  A r c u a t e   s i d e w a l l   e d g e s   26,  28  and  30  on  t h e  

beams   20,  22  and  24,  r e s p e c t i v e l y ,   e n g a g e   the   c o n d u c -  

t i v e   s i d e w a l l   17  of  t he   m o u n t i n g   a p e r t u r e   12  in  t h e  

b o a r d   14.  The  beams  20,   22  and  24  a r e   b e n t   r a d i a l l y  

o u t w a r d l y   so  t h a t   t he   edge   p o r t i o n s   26,  28  and  30  l i e  

in  and  d e f i n e   a  c i r c l e   of  p r e d e t e r m i n e d   d i a m e t e r  

g r e a t e r   t h a n   the  maximum  d i a m e t e r   of  the   a p e r t u r e   12  i n  

t h e   c i r c u i t   b o a r d   14.  T h u s ,   t he   beams  20,  22  and  24 

p r o v i d e   fo r   b o t h   m e c h a n i c a l   a t t a c h m e n t   of  t he   p i n   10  t o  

t h e   c i r c u i t   b o a r d   14  and  e l e c t r i c a l   c o n t a c t   w i t h   a  

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

As  b e s t   s e e n   in  F i g u r e   4  of  t he   d r a w i n g ,   t h e  

i n t e r m e d i a t e   beam  20  is   d i s p l a c e d   r a d i a l l y   to  t he   l e f t  

and  o u t   of  the   p l a n e   of  the   beams  22  and  24.  The  b e a m s  

22  and  24  a r e   d i s p l a c e d   r a d i a l l y   o u t w a r d l y   r e l a t i v e   t o  

one  a n o t h e r   and  to  the   beam  20  w h e r e b y   t he   beams  20,  22  

and  24  a r e   d i s p o s e d   i n  a   g e n e r a l l y   t r i a n g u l a r   a r r a y .  

The  beams  20,  22  and  24  a re   p r o v i d e d   w i t h  

a r c u a t e   edge  s u r f a c e s   26,  28  and  30,  the   r a d i i   of  d e v e -  

l o p m e n t   t h e r e o f   R1,  R2  and  R3,  r e s p e c t i v e l y ,   b e i n g  

e q u a l   to  the   r a d i u s   R4  of  a  minimum  a p e r t u r e   A m i n .  

T h u s ,   when  the   p i n   10  i s   i n s e r t e d   i n t o   a  minimum  a p e r -  

t u r e   Amin  in  the   c i r c u i t   b o a r d   14,  t he   beams  20,  22  a n d  

24  w i l l   be  r a d i a l l y   i n w a r d l y   c o n t r a c t e d   to  t he   e x t e n t  

t h a t   t he   a r c u a t e   edge   p o r t i o n s   26,  28  and  30  t h e r e o n ,  

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

t h e   a p e r t u r e   A m i n .  



I t   is  to  be  n o t e d   t h a t   the  beams  20,  22  and  24 

a r e   i n i t i a l l y   e x p a n d e d ,   as  s een   in  F i g u r e   4  of  t h e  

d r a w i n g s ,   to  a  c i r c l e   h a v i n g   a  r a d i u s   R6  wh ich   i s  

g r e a t e r   t h a n   t he   r a d i u s   R5  of  a  maximum  s i z e   a p e r t u r e  

Amax.  When  the   beams   20,  22  and  24  c o n t r a c t   r a d i a l l y  

i n w a r d l y   i n t o   an  a p e r t u r e   Amax,  the   a r c u a t e   edge   s u r -  

f a c e s   26,  28  and  30  t h e r e o n   make  l i n e   c o n t a c t   w i t h   t h e  

p e r i p h e r y   of  t he   a p e r t u r e   Amax-  

From  the   f o r e g o i n g   i t   s h o u l d   be  a p p a r e n t   t h a t  

the   a r c u a t e   edge   p o r t i o n s   26,  28  and  30  of  the   b e a m s  

20,  22  and  24,  r e s p e c t i v e l y ,   n e v e r   e n g a g e   the   a p e r t u r e  

12  of  the  c i r c u i t   b o a r d   14  in  a  manner   t h a t   b r i n g s   t h e  

c i r c u m f e r e n t i a l l y   s p a c e d   s i d e   c o r n e r s   3 2 - 3 4 ,   3 6 - 3 8 ,   a n d  

4 0 - 4 2   t h e r e o f   i n t o   b i t i n g   c o n t a c t   w i t h   t he   a p e r t u r e s  

,Amax  or  Amin.  The  a f o r e s a i d   r e l a t i o n s h i p   p r e c l u d e s  

s c o r i n g   of  the   a p e r t u r e   12  and  c o m p r o m i s e   of  c i r c u i t  

b o a r d   14  i n t e g r i t y .  

In  a c c o r d a n c e   w i t h   a n o t h e r   f e a t u r e   of  t h e  

i n v e n t i o n ,   the   e n t i r e   p i n   10  is  moved  r a d i a l l y   to  t h e  

r i g h t   as  s e e n   in  F i g u r e   4,  upon  i n s e r t i o n   i n t o   t he   c i r -  

c u i t   b o a r d   14  by  a  r a d i a l   f o r c e   F1.  C o n c o m i t a n t l y ,   t h e  

beams  22  and  24  a r e   b i a s e d   r a d i a l l y   i n w a r d l y   u n d e r   t h e  

i n f l u e n c e   of  r a d i a l   f o r c e s   F2  and  F3,  r e s o l u t i o n   of  t h e  

a f o r e s a i d   f o r c e s   r e s u l t i n g   in  the   beam  22  b e i n g   s u b -  

j e c t e d   to  a  c o u n t e r c l o c k w i s e   t o r s i o n a l   moment   TMcc 

w h i l e   the   beam  24  is  s u b j e c t e d  t o   a  c l o c k w i s e   t o r s i o n a l  

moment   TMc.  The  a f o r e s a i d   t o r s i o n a l   momen t s   TMcc  a n d  

TMc  e f f e c t   c o n t a c t   w i p i n g   b e t w e e n   the   edge   s u r f a c e s   28 

and  30  on  the   beams  22,  24,  r e s p e c t i v e l y ,   and  t h e  

e l e c t r i c a l l y   c o n d u c t i v e   s u r f a c e   17  of  t he   a p e r t u r e   1 2  



in  t h e   c i r c u i t   b o a r d   1 4 .  

In  a c c o r d a n c e   w i t h   y e t   a n o t h e r   f e a t u r e   of  t h e  

i n s t a n t   i n v e n t i o n ,   t he   p i n   10  is   s t a b i l i z e d   a g a i n s t  

r o t a t i o n   by  t he   i n t e r m e d i a t e   beam  20  s i n c e   i t   e s s e n -  

t i a l l y   f l o a t s   b e t w e e n   the  beams  22  and  24  t h e r e b y   t o  

p r o v i d e   a  c o u n t e r   t o r q u e   to  any  t w i s t i n g   moment  a p p l i e d  

to  t he   u p p e r   t e r m i n a l   or  head   p o r t i o n   15  or  l o w e r   t e r -  

m i n a l   or  t a i l   p o r t i o n   16  of  t he   p in   10.  T h i s   a n t i -  

t o r q u e   f e a t u r e   r e s u l t s   in  m a i n t e n a n c e   of  a  d e s i r e d  

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

15  and  16  of  the   p i n   10  on  the   c i r c u i t   b o a r d   14  t o  

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

W h i l e   t he   p r e f e r r e d   e m b o d i m e n t   of  the   i n v e n -  

t i o n   has   been   d i s c l o s e d ,   i t   s h o u l d   be  a p p r e c i a t e d   t h a t  

the   i n v e n t i o n   is  s u s c e p t i b l e   of  m o d i f i c a t i o n   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  the   f o l l o w i n g   c l a i m s .  



1.  A  c o m p l i a n t   p in   fo r   a c c e p t a n c e   in  a  

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

a  head   p o r t i o n   h a v i n g   means  t h e r e o n   fo r   p o s i t i o n i n g  

s a i d   p i n   r e l a t i v e   to  s a i d   m o u n t i n g   d e v i c e . ,   a  t a i l   p o r -  

t i o n   s p a c e d   f rom  s a i d   head  p o r t i o n ,   and  an  i n t e r m e d i a t e  

p o r t i o n   c o m p r i s i n g   t h r e e   r e s i l i e n t   beams  c i r c u m f e r e n -  

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

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

2.  A  c o m p l i a n t   p in   in  a c c o r d a n c e   w i t h   c l a i m   1 

w h e r e i n   s a i d   beams  have   a r c u a t e   edge   p o r t i o n s   l y i n g   i n  

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

3.  A  c o m p l i a n t   p in   in  a c c o r d a n c e   w i t h   c l a i m   1 

w h e r e i n   two  of  s a i d   beams  l i e   in  a  common  d i a m e t r i c a l  

p l a n e   and  an  i n t e r m e d i a t e   beam  is   d i s p l a c e d   r a d i a l l y   a t  

an  a n g l e   of  n i n e t y   d e g r e e s   to  s a i d   p l a n e .  

4.  A  c o m p l i a n t   p in   in  a c c o r d a n c e   w i t h   c l a i m   1 

w h e r e i n   s a i d   a p e r t u r e   is  c i r c u l a r   and  s a i d   edge  p o r -  

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

l a r g e r   t h a n   s a i d   a p e r t u r e .  

5.  A  c o m p l i a n t   p i n   in  a c c o r d a n c e   w i t h   c l a i m   2 

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

p o r t i o n s   is  e q u a l   to  or  l e s s   t h a n   t h e   r a d i u s   of  s a i d  

a p e r t u r e .  



6.  A  c o m p l i a n t   p i n   in  a c c o r d a n c e   w i t h   c l a i m   1 

w h e r e i n   s a i d   p in   is  m o v a b l e   r a d i a l l y   r e l a t i v e   to  s a i d  

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

7.  A  c o m p l i a n t   p in   in  a c c o r d a n c e   w i t h   c l a i m   3 

w h e r e i n   s a i d   two  beams  move  c i r c u m f e r e n t i a l l y   t o w a r d  

s a i d   i n t e r m e d i a t e   beam,  r e s p e c t i v e l y ,   upon  i n s e r t i o n   o f  

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

t h e r e w i t h .  

8.  A  c o m p l i a n t   p i n   in  a c c o r d a n c e   w i t h   c l a i m   3 

w h e r e i n   s a i d   i n t e r m e d i a t e   beam  is   a t t a c h e d   s o l e l y   t o  

s a i d   h e a d   and  t a i l   p o r t i o n s   t h e r e b y   to  s t a b i l i z e   s a i d  

p i n   a g a i n s t   r o t a t i o n   in  s a i d   a p e r t u r e .  
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