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@  Press-fit  pin  for  circuit  board  connection. 

©  This  invention  relates  to  a  press-fit  pin  (10)  for  insertion 
into  a  hole  having  a  conductive  surface  (22). 

This  pin  comprises  a  contact  section  (12)  for  engagement 
with  the  surface  to  provide  electrical  contact  therewith  and 
further  to  provide  a  retention  force  maintaining  said  pin  in  the 
hole.  The  contact  section  comprises  a  pair  of  elongated  beams 
(28-30)  extending  in  the  longitudinal  direction  of  the  pin,  each 
beam  having  a  generally  C-shaped  cross  section  with  the  C's 
opened  toward  each  other. 
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B a c k g r o u n d   of   t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  t he   s o l d e r l e s s   c o n n e c t i o n  

of   c o n t a c t   p i n s   to  p r i n t e d   c i r c u i t   b o a r d s .   M o r e  

s p e c i f i c a l l y   i t   r e l a t e s   to  p r e s s - f i t   p i n s   t h a t   a r e  

5  i n s e r t e d   i n t o   p l a t e d - t h r o u g h   h o l e s   to  make  c o n t a c t s   w i t h  

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

p r o v i d i n g 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   c o n d u c t o r s  

t e r m i n a t i n g   in  t h e   s u r f a c e   l a y e r s .   The  p i n   t h a t   i s  

p r o v i d e d   by  t he   i n v e n t i o n   has   a  c o m p l i a n t   c o n t a c t   s e c t i o n  

10  t h a t   e n g a g e s   a  s u r f a c e   l a y e r   in  a  p l a t e d - t h r o u g h   h o l e   a t  

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

w i t h   r e s p e c t   to  e a c h   o t h e r .   I t   p r o v i d e s   b o t h   r e l i a b l e  

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

e x t e r n a l   c o n n e c t i o n   of  v a r i o u s   c i r c u i t   e l e m e n t s   t h e r e t o .  

15  P r i o r   to  t he   p r e s e n t   i n v e n t i o n   t h e   c o n t a c t   p i n   i n  

w i d e s t   use   has   been   c o n f i g u r e d   w i t h   a  c o n t a c t   s e c t i o n  

whose   c r o s s   s e c t i o n   i s   s q u a r e   and  w h i c h   d e f i n e s   a  

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

p l a t e d - t h r o u g h   h o l e   i n t o   w h i c h   t he   p i n   i s   to   be  i n s e r t e d .  

20  When  t h e   p i n   i s   i n s e r t e d   i n t o   t he   h o l e ,   t h e   e d g e s   of   t h e  

c o n t a c t   s e c t i o n   e s s e n t i a l l y   c o i n   t he   i n t e r i o r   s u r f a c e   o f  

t h e   h o l e ,   t h e r e b y   m a k i n g   a  t i g h t   f i t   t h e r e i n .   P i n s   o f  

t h i s   t y p e   a r e   c h a r a c t e r i z e d   by  a  r e l a t i v e l y   h i g h  

i n s e r t i o n   f o r c e .   M o r e o v e r   in  o r d e r   to  p r o v i d e   b o t h  

25  r e l i a b l e   e l e c t r i c a l   c o n t a c t   and  a  r e a s o n a b l e   l i m i t   to   t h e  
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i n s e r t i o n   f o r c e ,   t h e   d i f f e r e n c e   b e t w e e n   t h e   d i a m e t e r   o f  

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

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

t h a t   b o t h   t he   p i n   and  t h e   h o l e   h a v e   to  be  made  w i t h  

5  r e l a t i v e l y   c l o s e   t o l e r a n c e s .   M o r e o v e r ,   i f   r e p a i r   of   t h e  

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

be  r e p l a c e d   w i t h   a  l a r g e r   p in   to  e n s u r e   r e l i a b l e  

e l e c t r i c a l   c o n t a c t   in  t he   h o l e .   T h i s ,   of   c o u r s e ,  

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

10  The  d e f i c i e n c i e s   of  t h e   s q u a r e   p i n   a r e   l a r g e l y  

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

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

w h i c h   t h e   p i n s   a r e   to  be  i n s e r t e d   and  when  t h e   p i n s   a r e  

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

15  t h e r e f o r e   s q u e e z e d   i n w a r d l y .   The  r e s u l t i n g   o u t w a r d l y -  

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

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

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

f r i c t i o n a l   f o r c e s   to   r e t a i n   t he   p i n s   in   t h e   h o l e s .  

20  B e c a u s e   of   t h e i r   c o m p l i a n t   n a t u r e ,   t h e   c o n t a c t   s e c t i o n s  

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

h o l e d   i a m e t e r s ,   t h e r e b y   e a s i n g   t h e   t o l e r a n c e   r e q u i r e m e n t s   • 

f o r   b o t h   t h e   p i n s   and  t he   h o l e s .   M o r e o v e r ,   t h e   p i n s   c a n  

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

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

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

c o m p l i a n t   p i n s ,   none   of  the   p r i o r   c o m p l i a n t   p i n   d e s i g n s  

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

5  Thus   some  p r o v i d e   a d e q u a t e   r e t e n t i o n   f o r c e s   b u t   u n d u l y  

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

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

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

i n s e r t i o n   f o r c e s   a r e   d i f f i c u l t   to   c o n t r o l .   M o r e o v e r   s o m e  

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

t h e   p i n s   t e n d   to  cock   or  s p l a y .   T h i s   m a k e s   i t   d i f f i c u l t  

to  make  e x t e r n a l   c o n n e c t i o n s   to  t h e   p i n s   by  d e v i c e s   s u c h  

as  a u t o m a t i c   w i r e   wrap  m a c h i n e r y ,   w h i c h   r e q u i r e s   a  f a i r  

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

15  p i n s .  

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

The  p r i n c i p l e   o b j e c t   of  t he   i n v e n t i o n   t h e r e f o r e   i s  

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

s e c t i o n   w h i c h   makes   r e l i a b l e   c o n t a c t   w i t h   t h e   c o n d u c t i v e  

20  s u r f a c e   of  a  p l a t e d   h o l e ,   has   a  m o d e r a t e   i n s e r t i o n   f o r c e  

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

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

a b o v e   c h a r a c t e r i s t i c s ,   w h i c h   c a u s e s   r e l a t i v e l y   l i t t l e  

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

25  be  r e p l a c e d   by  a  p i n   of  t he   same  t y p e   and  s i z e .  
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Yet   a n o t h e r   o b j e c t   of  t he   i n v e n t i o n   i s   to   p r o v i d e   a  

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

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

c h a r a c t e r i s t i c s .  

5  Yet   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  

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

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

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

A  p i n   e m b o d y i n g   t he   i n v e n t i o n   has   a  c o m p l i a n t  

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

e x t e n d i n g   beams   whose   c r o s s   s e c t i o n s   a r e   in  t h e   fo rm  o f  

o p p o s e d   C ' s .   The  r a d i u s   o f   c u r v a t u r e   o f   e a c h   of   t h e s e   C -  

s e c t i o n s   is  g r e a t e r   t h a n   ths t^   of  t h e   h o l e   i n t o   w h i c h   t h e  

p i n   i s   to   be  i n s e r t e d   and  t h e   e n d s   of   t h e   a rms   of   t he   C ' s  

15  f i t   a  c i r c l e   h a v i n g   a  l a r g e r   d i a m e t e r   t h a n   t h a t   of   t h e  

h o l e .   A c c o r d i n g l y ,   when  t he   p i n   i s   i n s e r t e d   i n t o   t h e  

h o l e ,   t h e   e n d s   o f   t h e   two  a rms  of   e a c h   C  a r e   f o r c e d  

t o w a r d   e a c h   o t h e r .   A l so   t he   c o m p l i a n t   s e c t i o n s   bend   s o  

t h a t   t h e   C ' s   a r e   f o r c e d   t o w a r d   e a c h   o t h e r .   W i t h   t h i s  

20  a r r a n g e m e n t   t h e   c o n t a c t   s e c t i o n   has   s i x   c i r c u m f e r e n t i a l l y  

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

t h e   h o l e .   M o r e o v e r ,   t h e   p i n   can  be  r e m o v e d   and  r e p l a c e d  

by  a  p i n   of   t h e   same  s i z e ,   w h i l e   r e t a i n i n g   t h e   d e s i r e d  

r e l i a b i l i t y   o f   e l e c t r i c a l   c o n t a c t .  
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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  

FIG.   1  is   a  p e r s p e c t i v e   v i e w   of   a  p r e s s - f i t   p i n  

e m b o d y i n g   t h e   i n v e n t i o n ,   s h o w i n g   t h e   p i n   in  p o s i t i o n   in  a  

p l a t e d - t h r o u g h   h o l e   in  a  p r i n t e d   c i r c u i t   b o a r d ;  

5  FIG.   2  i s   a  s e c t i o n   on  l i n e   2-2  of   FIG.   1,  t h r o u g h  

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

FIG.   3  is   a  s c h e m a t i c   r e p r e s e n t a t i o n   s h o w i n g   t h e  

c o n t a c t   b e t w e e n   p in   and  t h e   p l a t e d   s u r f a c e   of   t h e   h o l e .  

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

10  As  shown  in  FIG.  1,  a  p r e s s - f i t   p i n   e m b o d y i n g   t h e  

i n v e n t i o n   and  g e n e r a l l y   i n d i c a t e d   a t   10  c o m p r i s e s   a  

c o n t a c t   s e c t i o n   12,  c o n n e c t e d   a t   one  end  to  a  h e a d  

s e c t i o n   14  and  a t   t he   o t h e r   end  to   a  t a i l   s e c t i o n   1 6 .  

The  p i n   10  is   shown  in  p o s i t i o n   in  a  h o l e   18  in  a  c i r c u i t  

15  b o a r d   f r a g m e n t a r i l y   shown  a t   20.  The  h o l e   18  h a s   a  

c o n d u c t i v e   s u r f a c e   l a y e r   22 ,   c o n n e c t e d   to   a  c o n d u c t o r   24  

f o r m e d   in  a  c o n v e n t i o n a l   m a n n e r   on  t h e   b o a r d   2 0 .  

The  p i n   10  i s   i n s e r t e d   i n t o   t h e   b o a r d   10  w i t h   a  

d o w n w a r d   m o t i o n   (F IG .   1 ) .   S p e c i f i c a l l y ,   t h e   i n s e r t i o n  

20  f o r c e   is   p r o v i d e d   by  a  s u i t a b l e   t o o l   t h a t   p r e s s e s   down  o n  

e a r s   26  on  t h e   head   s e c t i o n   14.  The  d o w n w a r d   m o v e m e n t  

c o n t i n u e s   u n t i l   t he   e a r s   26  s e a t   a g a i n s t   t h e   c i r c u i t  

b o a r d   20 .   D u r i n g   i n s e r t i o n ,   t h e   c o n t a c t   s e c t i o n   12  i s  

s q u e e z e d   i n w a r d l y   by  t h e   i n n e r   s u r f a c e   o f   t h e   h o l e   12  a s  

25  d e s c r i b e d   b e l o w .   The  r e s u l t i n g   o u t w a r d   f o r c e   e x e r t e d   b y  
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t h e   c o n t a c t   s e c t i o n   p r o v i d e s   b o t h   r e l i a b l e   e l e c t r i c a l  

c o n t a c t   w i t h   t h e   s u r f a c e   l a y e r   22  of   t h e   h o l e   18  and  a  

f r i c t i o n   f o r c e   t h a t   s e r v e s   to  r e t a i n   t he   p i n   10  in  t h e  

h o l e .   The  i l l u s t r a t e d   t a i l   s e c t i o n   16  i s   s u i t a b l e   f o r   a  

5  w i r e   w r a p   c o n n e c t i o n   to  an  e x t e r n a l   c o n d u c t o r .  

As  s e e n   in  FIG.   1,  t h e   c o n t a c t   s e c t i o n   12  h a s   a  m i d  

p o r t i o n   12a  and  u p p e r   and  l o w e r   t a p e r e d   p o r t i o n s   12b  a n d  

1 2 c .   The  p o r t i o n   1 2 a ,   w h i c h   i s   c y l i n d r i c a l   in  s h a p e ,  

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

10  c o n d u c t i v e   l a y e r   22.   The  t a p e r e d   p o r t i o n s   a r e   t a p e r e d   t o  

a c c o m m o d a t e   t h e   n a r r o w e r   head   s e c t i o n   14  and  t a i l   s e c t i o n  

16  to   t h e   w i d e r   c o n t a c t   p o r t i o n   1 2 a .   The  l o w e r   t a p e r e d  

p o r t i o n   12c  a l s o   s e r v e s   as  a  g u i d e   w h i c h ,   on  i n s e r t i o n ,  

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

15  t h e   c o n t a c t   p o r t i o n ,   so  as  to  m i n i m i z e   d a m a g e   to   t h e  

s u r f a c e   l a y e r   2 2 .  

W i t h   r e f e r e n c e   to  b o t h   F i g s .   1  and  2,  t h e   c o n t a c t  

s e c t i o n   12  c o m p r i s e s   a  p a i r   of   l o n g i t u d i n a l l y   e x t e n d i n g  

b e a m s   28  and  30.   At  l e a s t   t h e   mid  p o r t i o n   of   e a c h   b e a m  

20  h a s   t h e   s h a p e   of   a  t r u n c a t e d   "C"  in  c r o s s   s e c t i o n ,   w i t h  

t h e   C ' s   f a c i n g   e a c h   o t h e r .   In  t h e   u n s t r e s s e d   c o n d i t i o n  
* 

o f   t h e   c o n t a c t   s e c t i o n   12,   t h e   o u t e r   s u r f a c e s   of   t h e   C ' s  

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

t h e   i n n e r   s u r f a c e   o f   t h e   h o l e   18.   M o r e o v e r ,   t h e   e n d s  

25  2 8 a ,   2 8 b ,   30a  and  38b  o f   t h e   C ' s   d e f i n e   a  c i r c u m s c r i b i n g  

c i r c l e   w h o s e   r a d i u s   is   g r e a t e r   t h a n   t h a t   of   t h e   h o l e   1 8 .  
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A l s o ,   t h e   c e n t r a l   p o r t i o n s   28C  and  30C  of   t h e   Cfs   a r e  

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

t h e   h o l e   1 8 .  

A c c o r d i n g l y ,   when  t h e   p i n   10  i s   i n s e r t e d   i n t o   t h e  

5  h o l e   18,  t h e   C  e n d s   2 8 a ,   2 8 b ,   30a  and  30b  c o n t a c t   t h e  

c o n d u c t i v e   l a y e r   18  and  a r e   e l e c t r i c a l l y   f o r c e d   i n w a r d l y  

t h e r e b y .   A l s o   t he   beams  28  and  30  bend  i n w a r d l y   so  t h a t  

t he   d i s t a n c e   b e t w e e n   t he   c e n t r a l   p o r t i o n s   28C  and  30C  

c o n f o r m s   to  t he   d i a m e t e r   of  t h e   h o l e   1 8 .  

10  For  e a s e   of  i l l u s t r a t i o n ,   FIG.  2  shows   t h e   C ' s   i n  

c o n t i n u o u s   c o n t a c t   w i t h   t he   c o n d u c t i v e   l a y e r   2 2 .  

A c t u a l l y ,   r e l i a b l e   e l e c t r i c a l   c o n t a c t   w i l l   g e n e r a l l y   t a k e  

p l a c e   o n l y   a t   t he   ends   28a  ,  2 8 b ,   30a  and  30b  and  t h e  

c e n t r a l   p o r t i o n s   28c  and  30c  of  t he   C ' s ,   as  shown  in  F I G .  

15  3.  T h i s   is   b e c a u s e   t he   f o r c e s   e x e r t e d   by  t h e   c o n t a c t  

s e c t i o n   12  on  t he   c o n d u c t i v e   l a y e r   22  a r e   a p p l i e d  

p r i m a r i l y   at   t h e s e   p o i n t s .   In  any  c a s e ,   w i t h   s i x   a r e a s  

of   c o n t a c t ,   t he   p i n   p r o v i d e s   a  r e l i a b l 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   t he   c o n d u c t i v e   l a y e r   22.  M o r e o v e r ,   s i n c e  

20  t h e   c o n t a c t   a r e a s   a r e   s y m e t r i c a l l y   d i s p o s e d ,   t h e r e   i s   n o  

t e n d e n c y   of  t he   p i n   to  s p l a y   and  t h u s   t h e   t a i l   s e c t i o n   16  

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

o r i e n t a t i o n   w i t h   r e s p e c t   to  t h e   b o a r d   ? 0 .  

Thus   we  have   d e s c r i b e d   a  n o v e l   p r e s s - f i t   c o n t a c t   p i n  

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

a  r e l a t i v e l y   w ide   r a n g e   of  h o l e   d i a m e t e r s   in  p r o v i d i n g  
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8 

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

a  h o l e .   M o r e o v e r ,   t he   p i n   i s   r e a d i l y   i n s e r t e d   i n t o   a  

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

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

5  w i t h   m i n i m a l   d a m a g e   to  t h e   c o n d u c t i v e   l a y e r   in   t h e   h o l e  

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

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

1.  A  p r e s s - f i t   p i n   fo r   i n s e r t i o n   i n t o   a  h o l e   h a v i n g   a 

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

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

c o n t a c t   t h e r e w i t h   and  f u r t h e r   to  p r o v i d e   a  r e t e n t i o n  

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

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

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

io  a  g e n e r a l l y   C - s h a p e d   c r o s s   s e c t i o n   w i t h   t h e   C ' s   o p e n e d  

t o w a r d   each   o t h e r .  

2.  A  p r e s s - f i t   p i n   f o r   i n s e r t i o n   i n t o   a  h o l e   h a v e   a  

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

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

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

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

p r o v i d e   a  r e t e n t i o n   f o r c e   to  m a i n t a i n   t h e   p i n   in  t h e  

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

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

p i n ,   e a c h   beam  h a v i n g   a  c o n t a c t   p o r t i o n   g e n e r a l l y   C -  

s h a p e d   in  c r o s s   s e c t i o n ,   w i t h   t h e   C ' s   of   t h e   two  b e a m s  

f a c i n g   e a c h   o t h e r ,   e a c h   of   s a i d   C ' s   h a v i n g   an  o u t e r  

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

25  r a d i u s   in  s a i d   p r e - d e t e r m i n e d   r a n g e ,   t h e   c i r c l e   d e f i n e d  

by  t h e   e n d s   of   s a i d   C ' s   h a v i n g   a  g r e a t e r   r a d i u s   t h a n   t h e  

l a r g e s t   r a d i u s   in  s a i d   p r e - d e t e r m i n e d   r a n g e ,   w h e r e b y   w h e n  

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

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

30  a  l o n g i t u d i n a l   a x i s   so  t h a t   t h e   e n d s   o f   t h e   C  o f   t h e   b e a m  

move  i n w a r d l y   t o w a r d   e a c h   o t h e r .  
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3.  The  p i n   d e f i n e d   in  C l a i m   2  f u r t h e r   i n c l u d i n g   a  h e a d  

s e c t i o n   and  t a i l   s e c t i o n ,   s a i d   c o n t a c t   s e c t i o n   b e i n g  

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

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

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

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

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

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

g r a d u a l   t r a n s i t i o n   in  d i a m e t e r   b e t w e e n   s a i d   t a i l   s e c t i o n  

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