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(54)  Two  piece  electrical  socket  contact  assembly. 
An  annular  boss  (22)  in  the  forward  portion  of the  outer 

sleeve  (20)  of  a  socket  contact  assembly  prevents  the  over 
deflection  of  a  spring  finger (11)  of the  innertubular  member 
(10) thereby  minimizing  the  damage  that  may  be caused  by  a 
pin  type  contact  entering  the  socket  contact  at  an  angle to the 
central  axis  of  the  socket  contact. 



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

m o r e   p a r t i c u l a r l y   to   a  two  p i e c e   s t a m p e d   and  f o r m e d  

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

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

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

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

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

p i n   and  s o c k e t   t y p e   e l e c t r i c a l   c o n t a c t s   a r e   r e t a i n e d .  

Upon  m a t i n g   of  t h e   p l u g   to  t h e   r e c e p t a c l e   t he   p i n   t y p e  

c o n t a c t s   a r e   i n s e r t e d   i n t o   t he   s o c k e t   t y p e   c o n t a c t s   w h i c h  

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

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

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

t y p e   c o n t a c t   i n t o   a  s o c k e t   t y p e   c o n t a c t   t he   c o n t a c t s   a r e  

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

a n g l e .   In  t h i s   i n s t a n c e   the   s p r i n g   f i n g e r s   a re   d e f l e c t e d  

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

and  t h e i r   i n w a r d   f o r c e   on  t he   p i n   c o n t a c t   a f t e r   m a t i n g .  

S u c h   an  a n g u l a r   e n t r y   by  a  p i n   t y p e   c o n t a c t   may  a l s o  

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

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

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

c o n t a c t   a s s e m b l y   a  s l e e v e   h a s   b e e n   p l a c e d   a r o u n d   t h e  

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

a r r a n g e m e n t   i s   i l l u s t r a t e d   in   U . S .   P a t e n t   4 , 1 2 0 , 5 5 6  

e n t i t l e d   " E l e c t r i c a l   C o n t a c t   A s s e m b l y "   i s s u e d   O c t o b e r   1 7 ,  

1978 .   In  U . S .   P a t e n t   4 , 1 6 8 , 8 7 8   e n t i t l e d   "P in   and  S o c k e t  

Type  E l e c t r i c a l   T e r m i n a l s "   i s s u e d   S e p t e m b e r   25,   1979  a n  
a n n u l a r   c r i m p   in   t h e   o u t e r   s l e e v e   e n g a g e s   t h e   s p r i n g  

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

c o n t a c t .   H o w e v e r ,   w i t h   t h i s   t y p e   of  a r r a n g e m e n t ,   t h e  

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

t he   s p r i n g   f i n g e r s   of  the   s o c k e t   c o n t a c t .  



D i s c l o s u r e   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   i s   a  s t a m p e d   and  f o r m e d   e l e c t r i c a l  

s o c k e t   t y p e   c o n t a c t   a s s e m b l y   t h a t   l i m i t s   or  c o n f i n e s   t h e  

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

w h e n   m a t e d   t o   a  p i n   t y p e   c o n t a c t .   The  i n v e n t i o n   i s  

c h a r a c t e r i z e d   by  a  two  p i e c e   s t a m p e d   and  f o r m e d  

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

o u t e r   s l e e v e   t h e r e o f   an  a n n u l a r   b o s s   t h a t   e x t e n d s  

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

s p r i n g   f i n g e r s .   The  b o s s   e n g a g e s   t h e   f i n g e r s   i f   t h e y   a r e  

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

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

p r o v i d e   a  two  p i e c e   s t a m p e d   and  f o r m e d   e l e c t r i c a l   s o c k e t  

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

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

I t   i s   a n o t h e r   a d v a n t a g e   of  t h i s   i n v e n t i o n   to  r e d u c e  

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

f o r m e d   s o c k e t   c o n t a c t   a s s e m b l y .  

D e t a i l e d   D e s c r i p t i o n   of   t h e   I n v e n t i o n  

FIGURE  1  i l l u s t r a t e s   a  d i a g r a m a t i c   v i e w   of   a  t w o  

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

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

F I G U R E  2   i l l u s t r a t e s   a  p i n   t y p e   c o n t a c t   e n t e r i n g   t h e  

s o c k e t   c o n t a c t   shown  in  FIGURE  1 .  

FIGURE  3  i l l u s t r a t e s   a  t h r e e   p i e c e   c o n t a c t   a s s e m b l y  

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

a  p i n   t y p e   c o n t a c t .  

R e f e r r i n g   now  to  t he   d r a w i n g s ,   FIGURE  1  i l l u s t r a t e s  

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

f o r m e d   t u b u l a r   m e m b e r   10  and   a  s l e e v e   20  c o a x i a l l y  

m o u n t e d   on  t h e   t u b u l a r   member  10 .   The  t u b u l a r   member  10  



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

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

d e f l e c t a b l e   s p r i n g   f i n g e r s   11  a d a p t e d   to  mate   w i t h   a  p i n  

t y p e   c o n t a c t   ( n o t   s h o w n ) .   The  o u t s i d e   p o r t i o n   of  t h e  

r e a r   end  of  the   t u b u l a r   member  10  i n c l u d e s   a  f o r w a r d l y  

f a c i n g   s h o u l d e r   1 2 .   The  o u t e r   s l e e v e   2 0 ,   g e n e r a l l y  

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

m i d d l e   p o r t i o n   25  h a v i n g   a  f o r w a r d l y   f a c i n g   s h o u l d e r   26  

and   a  r e a r w a r d l y   f a c i n g   s h o u l d e r   2 7 ;   and   a  f o r w a r d  

p o r t i o n   t h a t   e x t e n d s   b e y o n d   the   f o r w a r d   end  of  t he   s p r i n g  

f i n g e r s   11  of  t he   t u b u l a r   member  10.   The  f o r w a r d   end  o f  

t h e   o u t e r   s l e e v e   20  t e r m i n a t e s   in  an  i n w a r d l y   e x t e n d i n g  

a n n u l a r   s u r f a c e   21  t h a t   f o r m s   an  o p e n i n g   s l i g h t l y   l a r g e r  

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

f i n g e r s   11  in  t he   t u b u l a r   member   10.   I t   i s   t he   f u n c t i o n  

of  t he   a n n u l a r   s u r f a c e   21  to   g u i d e   a  p i n   t y p e   c o n t a c t  

( n o t   shown)   i n t o   t h e   o p e n i n g   d e f i n e d   by  t h e   ends   of  t h e  

s p r i n g   f i n g e r s   11.  To  l i m i t   t he   o u t w a r d   d e f l e c t i o n   o f  

t h e   s p r i n g   f i n g e r s   11  of   t h e   t u b u l a r   m e m b e r   10  t h e  

f o r w a r d   p o r t i o n   of   t h e   o u t e r   s l e e v e   20  i n c l u d e s   a n  

i n w a r d l y   e x t e n d i n g   a n n u l a r   b o s s   22.  P r e f e r a b l y ,   t he   b o s s  

22  is   l o c a t e d   c o a x i a l l y   w i t h   and  s p a c e d   f rom  the   s p r i n g  

f i n g e r s   11  s o m e w h e r e   a l o n g   t he   f o r w a r d   h a l f   of  t h e   s p r i n g  

f i n g e r s .   The  b o s s   22  may  be  a r c u a t e l y   s h a p e d   or  have   a  

f l a t   p o r t i o n   a d a p t e d   to  e n g a g e   a  s p r i n g   f i n g e r   11  when  i t  

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

m o v e m e n t .  

FIGURE  2  i l l u s t r a t e s   a  p i n   t y p e   c o n t a c t   e n t e r i n g   t h e  

s o c k e t   t y p e   c o n t a c t   a t   an  a n g l e   t h a t   w i t h o u t   t he   b o s s   2 2  

w o u l d   d e f l e c t   a  s p r i n g   f i n g e r   11  b e y o n d   i t s   n o r m a l  

d e f l e c t i o n .   In  t h i s   i l l u s t r a t i o n   t h e   a n n u l a r   b o s s   22  

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

11  t h e r e b y   m i n i m i z i n g   t h e   e f f e c t   t h a t   o v e r   d e f l e c t i o n  

m i g h t   o t h e r w i s e   have   on  the   r e s i l i e n c y   of  e a c h   f i n g e r   1 1 .  



FIGURE  3  i l l u s t r a t e s   a  m a t e d   p i n   a n d   s o c k e t   t y p e  

c o n t a c t   and  t h e   n o r m a l   p o s i t i o n   of  t h e   a n n u l a r   b o s s   22  o f  

t h e   o u t e r   s l e e v e   20 ,   w h i c h   i s   s p a c e d   f rom  t he   o u t s i d e  

s u r f a c e   of  f i n g e r s   1 1 .  

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

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

t h e   a r t   t h a t   c h a n g e s   may  be  made  to  t h e   i n v e n t i o n   as  s e t  

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

i n v e n t i o n ,   and  in  some  i n s t a n c e s ,   c e r t a i n   f e a t u r e s   of  t h e  

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

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

of  t h e   c o n t a c t   a s s e m b l y   may  be  p a r t   of  t h e   i n n e r   t u b u l a r  

m e m b e r   10  or  t h e   o u t e r   s l e e v e   20  or   t h e r e   may  be  t w o  

b o s s e s   22  i n s t e a d   of  o n e .   A c c o r d i n g l y ,   i t   i s   i n t e n d e d  

t h a t   t he   i l l u s t r a t i v e   and  d e s c r i p t i v e   m a t e r i a l s   h e r e i n   b e  

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

n o t   to  l i m i t   t h e   s c o p e   t h e r e o f .  



1.  A  t w o - p i e c e   e l e c t r i c a l   s o c k e t   c o n t a c t   a s s e m b l y   o f  

the   t y p e   c o m p r i s e d   of  a  s t a m p e d   and  f o r m e d   t u b u l a r   m e m b e r  

(10)  h a v i n g   a  r e a r   w i r e   r e c e i v i n g   p o r t i o n   and  a  f o r w a r d  

m a t i n g   p o r t i o n ,   s a i d   f o r w a r d   m a t i n g   p o r t i o n   of   s a i d  

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

d e f l e c t a b l e   s p r i n g   f i n g e r s   (11)   a d a p t e d   to  r e c e i v e   a  p i n  

t y p e   c o n t a c t   t h r o u g h   the   o p e n i n g   d e f i n e d   by  t he   e n d s   o f  

s a i d   s p r i n g   f i n g e r s   ( 1 1 ) ,   and  a  s l e e v e   (20)  c o a x i a l l y  

m o u n t e d   on  s a i d   t u b u l a r   member  ( 1 0 ) ,   s a i d   s l e e v e   ( 2 0 )  

h a v i n g   a  r e a r   p o r t i o n   and  a  f o r w a r d   p o r t i o n   e x t e n d i n g  

b e y o n d  t h e   e n d s   of   t h e - s p r i n g   f i n g e r s   ( 1 1 )   of   s a i d  

t u b u l a r   member   ( 1 0 ) ,   the   i m p r o v e m e n t   c h a r a c t e r i z e d   b y :  

a t   l e a s t   one  i n w a r d l y   e x t e n d i n g   a n n u l a r   b o s s   (22)   i n  

the   f o r w a r d   p o r t i o n   of  t h e   o u t e r   s l e e v e   (20)  c o a x i a l   w i t h  

and  s p a c e d   f rom  s a i d   s p r i n g   f i n g e r s   ( 1 1 ) ,   s a i d   b o s s   ( 2 2 )  

a d a p t e d   to   e n g a g e   each   s p r i n g   f i n g e r   (11)   t h a t   i s  

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

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

s p r i n g   f i n g e r s .  

2.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   1  w h e r e i n  

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

s h o u l d e r   ( 1 2 )   on  t h e   o u t s i d e   r e a r   end  t h e r e o f   t h a t  

e n g a g e s   t h e   r e a r   end  (23)  of  s a i d   s l e e v e   ( 2 0 ) .  



3.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   1  w h e r e i n  

one   o f   s a i d   t u b u l a r   m e m b e r   ( 1 0 )   and   s a i d   s l e e v e   ( 2 0 )  

i n c l u d e s   an  e n l a r g e d   p o r t i o n   (25)   h a v i n g   f o r w a r d   (26)  a n d  

r e a r w a r d   (27 )   f a c i n g   s h o u l d e r s   on  t h e   o u t s i d e   s u r f a c e  

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

p o r t i o n s   of   s a i d   t u b u l a r   member   ( 1 0 ) .  

4.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   1  w h e r e i n  

t h e   a n n u l a r   b o s s   (22)   i s   l o c a t e d   a d j a c e n t   t h e   f o r w a r d  

h a l f   p o r t i o n   of  s a i d   s p r i n g   f i n g e r s   ( 1 1 ) .  

5.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   1  w h e r e i n  

t h e   f o r w a r d   end  of  s a i d   s l e e v e   t e r m i n a t e s   in  an  a n n u l a r  

s u r f a c e   (21 )   t h a t   e x t e n d s   r a d i a l l y   i n w a r d l y   t o w a r d s   s a i d  

s p r i n g   f i n g e r s   (11)   to  d e f i n e   an  o p e n i n g   s l i g h t l y   l a r g e r  
t h a n   t h e   o p e n i n g   d e f i n e d   by  t h e   e n d s   of   s a i d   s p r i n g  

f i n g e r s ,   s a i d   a n n u l a r   s u r f a c e   a d a p t e d   to  g u i d e   a  p i n   t y p e  
c o n t a c t   i n t o   t he   o p e n i n g   d e f i n e d   by  s a i d   s p r i n g   f i n g e r s .  

6.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   2  w h e r e i n  

t h e   f o r w a r d   end  of  s a i d   s l e e v e   t e r m i n a t e s   in  an  a n n u l a r  

s u r f a c e   (21 )   t h a t   e x t e n d s   r a d i a l l y   i n w a r d l y   t o w a r d s   s a i d  

s p r i n g   f i n g e r s   (11)  to  d e f i n e   an  o p e n i n g   s l i g h t l y   l a r g e r  

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

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

c o n t a c t   i n t o   the   o p e n i n g   d e f i n e d   by  s a i d   s p r i n g   f i n g e r s .  

7.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   3  w h e r e i n  

t h e   f o r w a r d   end  of  s a i d   s l e e v e   t e r m i n a t e s   in  an  a n n u l a r  

s u r f a c e   (21 )   t h a t   e x t e n d s   r a d i a l l y   i n w a r d l y   t o w a r d s   s a i d  

s p r i n g   f i n g e r s   (11)  to  d e f i n e   an  o p e n i n g   s l i g h t l y   l a r g e r  

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

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

c o n t a c t   i n t o   the   o p e n i n g   d e f i n e d   by  s a i d   s p r i n g   f i n g e r s .  



8.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   4  w h e r e i n  

t he   f o r w a r d   end  of  s a i d   s l e e v e   t e r m i n a t e s   in  an  a n n u l a r  

s u r f a c e   (21)   t h a t   e x t e n d s   r a d i a l l y   i n w a r d l y   t o w a r d s   s a i d  

s p r i n g   f i n g e r s   (11)   to  d e f i n e   an  o p e n i n g   s l i g h t l y   l a r g e r  

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

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

c o n t a c t   i n t o   the   o p e n i n g   d e f i n e d   by  s a i d   s p r i n g   f i n g e r s .  

9.  An  e l e c t r i c a l   c o n t a c t   a s s e m b l y   c o m p r i s e d   of  a  p i n  

t y p e   c o n t a c t   (30)   h a v i n g   a  f o r w a r d   m a t i n g   p o r t i o n   ( 3 1 )  

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

t u b u l a r   member  (10)   h a v i n g   a  r e a r   w i r e   r e c e i v i n g   p o r t i o n  

and  a  f o r w a r d   m a t i n g   p o r t i o n ,   s a i d   f o r w a r d   m a t i n g   p o r t i o n  

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

r e s i l i e n t l y   d e f l e c t a b l e   s p r i n g   f i n g e r s   (11)   in  p r e s s u r e  
c o n t a c t   w i t h   t he   m a t i n g   p o r t i o n   (31)   of  s a i d   p i n   t y p e  

c o n t a c t   ( 3 0 ) ;   and  a  s l e e v e   (20)   c o a x i a l l y   m o u n t e d   on  s a i d  

t u b u l a r   m e m b e r   ( 1 0 ) ,   s a i d   s l e e v e   ( 2 0 )   h a v i n g   a  r e a r  

p o r t i o n   and  a  f o r w a r d   p o r t i o n ,   t h e   i m p r o v e m e n t  

c h a r a c t e r i z e d   b y :  

a t   l e a s t   one  i n w a r d l y   e x t e n d i n g   a n n u l a r   b o s s   (22)   i n  

the   f o r w a r d   p o r t i o n   of  t h e   o u t e r   s l e e v e   (20)   c o a x i a l   w i t h  

and  s p a c e d   f rom  s a i d   s p r i n g   f i n g e r s   ( 1 1 ) ,   s a i d   b o s s   ( 2 2 )  

a d a p t e d   to  e n g a g e   each   s p r i n g   f i n g e r   (11)   upon   f u r t h e r  

o u t w a r d   d e f l e c t i o n .  

10.  The  e l e c t r i c a l   c o n t a c t   as  r e c i t e d   in  C l a i m   9  w h e r e i n  

the   a n n u l a r   b o s s   (22)   i s   l o c a t e d   a d j a c e n t   t h e   f o r w a r d  

h a l f   of  s a i d   s p r i n g   f i n g e r s   ( 1 1 ) .  
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