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©  Separable  electrical  connector  of  the  type  including  first  and  second  connector  members  with  improved  contact 
members  for  one  of  the  connector  members. 

Separable  electrical  connector  of the type  including  first 
and  second  connector  members  with  improved  contact 
members  for  one  of the  connector  members,  said  one  connec- 
tor  member  including  at  least  one  socket  contact  (10)  compris- 
ing  a  contact  sleeve  (12)  of  resilient  metal  having  a  mating  end 
(18)  and  a  wire  receiving  end  (20),  the  wall  of  said  contact 
sleeve  (12)  defining  three  slots  extending  axially  from  the 
mating  end  (18)  and  being  circumferentially  equally  spaced 
thereby  providing  a  set  of three  equally  spaced  contact fingers 
each  extending  as  a  cantilever  beam  from  the  ends  of the  slots 
and  terminating  at  the  mating  end  (18),  so  that  said  contact 
fingers  provide  the  necessary  contact force  as  well  as a center- 
ing  action  upon  entry  of  a  cooperating  contact  pin  (24). 



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

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

members   w i t h   i m p r o v e d   c o n t a c t   members   f o r   one  of  t he   c o n n e c -  

t o r   m e m b e r s ,   w h e r e i n :   e ach   of  the   c o n n e c t o r   members   i n c l u d e s  

a  d i e l e c t r i c   i n s e r t ;   at  l e a s t   one  s o c k e t   c o n t a c t   is   m o u n t e d  

in  t he   i n s e r t   of  one  of  the   c o n n e c t o r   members   w i t h   the   s o e -  

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

m a t i n g   end  and  a  w i r e   r e c e i v i n g   end  and  w i t h   the   w a l l   of  t h e  

s l e e v e   d e f i n i n g   s l o t s   e x t e n d i n g   a x i a l l y   f rom  the  m a t i n g   e n d  

t h e r e b y   p r o v i d i n g   c o n t a c t   f i n g e r s   each   e x t e n d i n g   as  a  c a n t i -  

l e v e r   beam  from  the   ends   of  the   s l o t s   and  t e r m i n a t i n g   at  a 

f r e e   end;   and  a  p in   c o n t a c t   c o r r e s p o n d i n g   to  the   s o c k e t   c o n -  

t a c t   i s   m o u n t e d   in  t he   i n s e r t   of  the   o t h e r   of  the   c o n n e c t o r  

members   and  a d a p t e d   f o r   t e l e s c o p i c   e n g a g e m e n t   w i t h   the   m a -  

t i n g   end  of  t he   s o c k e t   c o n t a c t   when  the   c o n n e c t o r   m e m b e r s  

a re   in  m a t e d   r e l a t i o n s h i p .  

E l e c t r i c a l   c o n n e c t o r s   of  the   p l u g   and  r e c e p t a c l e  

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

p a i r s   of  c o r r e s p o n d i n g   c o n d u c t o r s .   Such  c o n n e c t o r s   a re   w i d e -  

ly  u sed   in  t he   a e r o s p a c e   f i e l d   in  c o m p l e x   e l e c t r o n i c   s y s -  
tems  in  w h i c h   a  s i n g l e   c o n n e c t o r   may  i n t e r c o n n e c t   h u n d r e d s  

of  p a i r s   of  w i r e s .   In  such   s y s t e m s ,   the   c o n n e c t o r s   must   be  

m i n i a t u r i z e d   to  m i n i m i z e   the   w e i g h t   and  s i z e .   The  w i r e s   a t  

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

w i r e s   at   t he   p l u g   a r e   c o n n e c t e d   to  c o r r e s p o n d i n g   t e r m i n a l s .  

Each  of  the   t e r m i n a l s   on  one  of  t he   c o n n e c t o r   members   is   a 
s o c k e t   c o n t a c t   and  each   of  the   t e r m i n a l s   on  the   o t h e r   m e m b e r  

is   a  p in   c o n t a c t   w h i c h   is   a d a p t e d   to  t e l e s c o p i c a l l y   e n g a g e  
the   c o r r e s p o n d i n g   s o c k e t   c o n t a c t   when  the   p l u g   and  r e c e p t a -  
c l e   a re   in  ma ted   r e l a t i o n s h i p .   In  o r d e r   to  m i n i a t u r i z e   t h e  

c o n n e c t o r ,   t he   p in   and  s o c k e t   c o n t a c t s   need   to  be  v e r y   s m a l l ;  
f o r   e x a m p l e ,   t he   s o c k e t   c o n t a c t   may  be  l e s s   t h a n   2 .5   mm  i n  

d i a m e t e r   and  l e s s   t h a n   13  mm  in  l e n g t h .  

C o n n e c t o r s   of  the   t y p e   d e s c r i b e d   must   be  c a p a b l e  



of  q u i c k   and  e a s y   c o n n e c t i o n  a n d   d i s c o n n e c t i o n  w i t h o u t   u n d u e  

f o r c e .   Yet  e a c h   s e t   of  c o n t a c t s   mus t   p r o v i d e   e x c e l l e n t   e l e c -  

t r i c a l   c o n d u c t i v i t y   and  be  c a p a b l e   of  r e p e a t e d   c o n n e c t i o n   a n d  

d i s c o n n e c t i o n   w i t h o u t   damage  or  s i g n i f i c a n t   d e t e r i o r a t i o n .  

When  m i n i a t u r e   c o n t a c t s   were   f i r s t   i n t r o d u c e d ,   t h e y   were   m a n u -  

f a c t u r e d   by  m a c h i n i n g   f rom  m e t a l   s t o c k   s i n c e   t h a t   was  t h e  

o n l y   f e a s i b l e   way  to  h o l d   t he   t o l e r a n c e s   r e q u i r e d   f o r   t he   m a -  

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

c o s t l y .   In  r e c e n t   y e a r s   s u c h   c o n t a c t s   have   been   made  f r o m  

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

t a c t .  

Formed  s o c k e t   c o n t a c t s   have   been   d e v e l o p e d   w h i c h  

c o m p r i s e   an  a s s e m b l y   o f  a   c o n t a c t   s l e e v e   or  l i n e r   of  s p r i n g  

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

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

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

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

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

s l e e v e .   In  t h i s   c o n s t r u c t i o n ,   t he   i n n e r   s l e e v e   has   an  o p e n  

seam  f rom  one  end  to  t he   o t h e r ,   i . e .   t h e   a b u t t i n g   e d g e s   o f  

t h e   r o l l e d   s l e e v e   a r e   no t   w e l d e d   or  b r a z e d   t o g e t h e r .   A  s o c -  

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

d e s c r i b e d   in  U.S .   P a t e n t   No.  4 , 0 7 2 , 3 9 4 .   Formed  c o n t a c t s   w i t h  

w e l d e d   or  b r a z e d   seams   a r e   d i s c l o s e d   in  t h e   f o l l o w i n g   p a t e n t s :  

U.S.   P a t e n t   No.  3 , 2 8 6 , 2 2 3  ,   U.S.   P a t e n t   No.  3 , 3 1 7 , 8 8 7  ,   a n d  

U.S.   P a t e n t   No.  3 , 7 2 1 , 9 4 3 .  

In  a  s o c k e t   c o n t a c t   of  t he   t y p e   d e s c r i b e d ,   t he   c o n -  

t a c t   f i n g e r s   c o n s t i t u t e   c a n t i l e v e r   beams  d e f l e c t e d   in   a  r a d i a l  

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

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

t a c t   s l e e v e .   In  o r d e r   to  i n s u r e   a  good  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 o c k e t   c o n t a c t   and  the   p i n   c o n t a c t ,   i t   i s   n e c e s s a -  

ry  to  have   e a c h   f i n g e r   e x e r t i n g   an  a p p r o p r i a t e   r e s i s t i n g   f o r c e  

to  r a d i a l   d e f l e c t i o n .   I f   t h e   r e s i s t i n g   f o r c e   i s   t oo   g r e a t   t h e  

i n s e r t i o n   f o r c e   r e q u i r e d   f o r   t he   p in   c o n t a c t   i s   e x c e s s i v e ;   i f  

t h e   i n s e r t i o n   f o r c e   f o r   t he   p in   c o n t a c t   i s   too  s m a l l ,   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 he   p in   and  s o c k e t   c o n t a c t s   may 
be  d e f e c t i v e .  

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



d i s a d v a n t a g e s   of  t he   p r i o r   a r t   a r r a n g e m e n t s   by  p r o v i d i n g   a  

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

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

f o r   one  of  t he   c o n n e c t o r   m e m b e r s ,  w h e r e i n :   each   of  the   c o n n e c -  

t o r   members   i n c l u d e s   a  d i e l e c t r i c   i n s e r t ;   at   l e a s t   one  s o c k e t  

c o n t a c t   i s   m o u n t e d   in  t he   i n s e r t   of  one  of  t he   c o n n e c t o r   mem- 

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

m e t a l   h a v i n g   a  m a t i n g   end  and  a  w i r e   r e c e i v i n g   end  and  w i t h  

t he   w a l l   of  t he   s l e e v e   d e f i n i n g   t h r e e   s l o t s   e x t e n d i n g   a x i a l l y  

f rom  the   m a t i n g   end  and  b e i n g   c i r c u m f e r e n t i a l l y   e q u a l l y   s p a -  
ced  t h e r e b y   p r o v i d i n g   a  s e t   of  t h r e e   e q u a l l y   s p a c e d   c o n t a c t  

f i n g e r s   each   e x t e n d i n g   as  a  c a n t i l e v e r   beam  from  the   ends   o f  

t he   s l o t s   and  t e r m i n a t i n g   at   a  f r e e   end;   and  a  p in   c o n t a c t  

c o r r e s p o n d i n g   to  t he   s o c k e t   c o n t a c t   i s   m o u n t e d   in  the   i n s e r t  

of  t he   o t h e r   of  t he   c o n n e c t o r   members   and  a d a p t e d   f o r   t e l e -  

s c o p i c   e n g a g e m e n t   w i t h   t he   m a t i n g   end  of  t he   s o c k e t   c o n t a c t  

when  t he   c o n n e c t o r   members   a r e   in  ma ted   r e l a t i o n s h i p .  

A c c o r d i n g   t h e r e f o r e   to  t he   i n v e n t i o n ,   a  s o c k e t  

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

and  a  c e n t e r i n g   a c t i o n   upon  e n t r y   of  a  c o o p e r a t i n g   c o n t a c t  

p i n .  

One  way  of  c a r r y i n g   out   t he   i n v e n t i o n   is  d e s c r i b e d  

in  d e t a i l   be low  w i t h   r e f e r e n c e   to  t he   d r a w i n g s   wh ich   i l l u s -  

t r a t e   one  s p e c i f i c   e m b o d i m e n t   of  t h i s   i n v e n t i o n ,   in  w h i c h :  

FIGURE  1  shows  the   s o c k e t   c o n t a c t   a s s e m b l y   in  e l e -  

v a t i o n   w i t h   c e r t a i n   p a r t s   b r o k e n   a w a y ;  
FIGURE  2  shows  d e t a i l   of  c o n s t r u c t i o n   of  the   w i r e  

r e c e i v i n g   end  of  the   s o c k e t   c o n t a c t ;  

FIGURE  3  shows  the   s o c k e t   c o n t a c t   of  t h i s   i n v e n -  

t i o n   in  an  e l e c t r i c a l   c o n n e c t o r ;  

F'IGURE 4  shows  a  c o n t a c t   b l a n k   w h i c h   has  been  s t a m -  

ped  from  s h e e t   m e t a l   to  form  the   c o n t a c t   s l e e v e ;  

FIGURE  5  i s   an  e l e v a t i o n   v iew  w i t h   p a r t s   b r o k e n  

away  of  t he   c o n t a c t   s l e e v e   of  t he   s o c k e t   c o n t a c t   of  t h i s   i n -  

v e n t i o n ;  

FIGURE  6  is   an  end  view  of  t he   s l e e v e   of  FIGURE  5 ;  

FIGURE  7  i s   a  s e c t i o n a l   view  of  the   s u p p o r t i n g  
s l e e v e   f o r   the   s o c k e t   c o n t a c t   of  t h i s   i n v e n t i o n ;  

FIGURE  8  i s   a  s e c t i o n a l   v iew  of  an  o u t e r   s l e e v e   o f  



t he   s o c k e t   c o n t a c t ;   a n d  

FIGURE  9  shows  a  d e t a i l   of  c o n s t r u c t i o n .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   t h e r e   i s   shown  a n  
i l l u s t r a t i v e   e m b o d i m e n t   of  t h e   i n v e n t i o n   in  a  s o c k e t   c o n t a c t  

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

f o r m e d   t y p e ,   i . e .   i t   i s   f a b r i c a t e d   f rom  t h i n   s h e e t   m e t a l   b y  

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

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

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

c o n n e c t o r   m e m b e r .  

The  s o c k e t   c o n t a c t ,   w i t h   t he   p a r t s   a s s e m b l e d ,   i s  

shown  in  FIGURE  1.  In  g e n e r a l ,   t he   s o c k e t   c o n t a c t   10  c o m p r i -  

ses   a  c o n t a c t   l i n e r   or  s l e e v e   12  d i s p o s e d   in   t e l e s c o p i c   r e l a -  

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

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

or  f r o n t   hood   16  i s   d i s p o s e d   in  t e l e s c o p i c   r e l a t i o n   o v e r  

t he   s u p p o r t i n g   s l e e v e   14  and  e x t e n d s   f rom  t h e   p i n   r e c e i v i n g  

or  m a t i n g   end  18  to  a  p o i n t   n e a r   t he   m i d s e c t i o n   of  t he   c o n -  

t a c t   s l e e v e   12.  The  back   end  of  t h e   c o n t a c t   10  t e r m i n a t e s   i n  

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

w i r e   22.  The  m a t i n g   end  18  a t   t he   f r o n t   of  t he   c o n t a c t   i s  

a d a p t e d   to   r e c e i v e   a  p in   c o n t a c t   24.  B e f o r e   p r o c e e d i n g   w i t h  

t h e   d e t a i l e d   d e s c r i p t i o n   of  t h e   s o c k e t   c o n t a c t   10,  i t   w i l l  

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

an  e l e c t r i c a l   c o n n e c t o r   m e m b e r .  

FIGURE  3  shows  a  f r a g m e n t a r y   v i ew   of  an  e l e c t r i -  

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

t h i s   i n v e n t i o n   may  be  u s e d .   The  e l e c t r i c a l   c o n n e c t o r   c o m r r a -  

ses   a  r e c e p t a c l e   30  w h i c h   c o n t a i n s   a  d i e l e c t r i c   i n s e r t   32  i n  

w h i c h   a r e   m o u n t e d   a  p l u r a l i t y   of  s o c k e t   c o n t a c t s   10.  T h e  

e l e c t r i c a l   c o n n e c t o r   a l s o   i n c l u d e s   a  p l u g   34  w h i c h   c o n t a i n s  

a  d i e l e c t r i c   i n s e r t   36  in  w h i c h   a r e   m o u n t e d   a  p l u r a l i t y   o f  

p in   c o n t a c t s   24.  The  r e c e p t a c l e   30  and  t he   p l u g   34  a re   a d a p -  

t ed   to  be  o r i e n t e d   and  d rawn  t o g e t h e r   in  a  m a t e d   r e l a t i o n -  

s h i p   (by  means   no t   shown)   so  t h a t   t he   p in   c o n t a c t   24  i s   t e -  

l e s c o p i c a l l y   i n s e r t e d   i n t o   t h e   s o c k e t   c o n t a c t   10  to  p r o v i d e  

an  e l e c t r i c a l   c o n n e c t i o n   t h e r e b e t w e e n .   In  t h i s   i l l u s t r a t i o n ,  

t h e   i n s e r t   32  d e f i n e s   a  r e c e s s   35  w h i c h   c o n t a i n s   a  r e t e n t i o n  



d e v i c e   40.  The  s o c k e t   c o n t a c t   10  i s   m o u n t e d   in  the   i n s e r t   32 

by  t he   c o n t a c t   r e t e n t i o n   d e v i c e   40  w h i c h   i n c l u d e s   p l u r a l   d e -  

f l e c t a b l e   s p r i n g   f i n g e r s   42  w h i c h   e n g a g e   a  r e a r w a r d   s h o u l d e r  

44  on  t he   s o c k e t   c o n t a c t   10.  The  s o c k e t   c o n t a c t   10  is   i n s e r -  

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

and  t he   s p r i n g   f i n g e r s   42  d e f l e c t   to  a l l o w   the   hood  16  t o  

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

44.  A c c o r d i n g l y ,   the   s o c k e t   c o n t a c t   10  is   m a i n t a i n e d   in  a  

f i x e d   p o s i t i o n   w i t h i n   t he   i n s e r t .  

R e f e r r i n g   now,  e s p e c i a l l y   to  FIGURES  2,5  and  6 ,  

t h e   c o n t a c t   s l e e v e   12  w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l .  

The  c o n t a c t   s l e e v e   12  i s   f o r m e d   f rom  a  r e s i l i e n t   s h e e t   m e t a l ,  

p r e f e r a b l y   a  b e r y l l i u m   c o p p e r   a l l o y ,   by  a  s t a m p i n g   and  r o l -  

l i n g   p r o c e s s .   The  p r o c e s s   of  f o r m i n g   the   s l e e v e   12  i s   s u i t a -  

b ly   t h a t   d e s c r i b e d   in  the   above   c i t e d   U.S.   P a t e n t   No.  

4 , 0 7 2 , 3 9 4 .   A  c o n t a c t   b l a n k   12'  w h i c h   has  been   s t a m p e d   f r o m  

s h e e t   m e t a l   f o r   f o r m i n g   c o n t a c t   s l e e v e   12  i s   shown  in  FIGURE 

4.  The  c o n t a c t   s l e e v e   12  c o m p r i s e s   a  c y l i n d r i c a l   p o r t i o n   50  

h a v i n g   an  open  seam  46  w h i c h   i s   f o r m e a   by  the   a b u t t i n g   o r  

c l o s e l y   s p a c e d ,   l o n g i t u d i n a l l y   e x t e n d i n g   e d g e s   52  and  54  c f  

t he   p o r t i o n   50.  The  c o n t a c t   s l e e v e   12  is   p r o v i d e d   w i t h   a n  

o b l i q u e   f l a n g e   56  at  t he   r e a r w a r d   or  w i r e   r e c e i v i n g   end  2C 

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

s l e e v e   14.  A d j a c e n t   the   w i r e   r e c e i v i n g   end  20  of  the   c o n t a c t  

s l e e v e   12  the   w a l l   t h e r e o f   d e f i n e s   a  s e t   of  f i v e   e l o n g a t e d  

o p e n i n g s   58  wh ich   a re   e q u a l l y   s p a c e d   c i r c u m f e r e n t i a l l y   o f  

the   s l e e v e   w i t h   one  of  the   o p e n i n g s   58  b e i n g   c e n t e r e d   on  t h e  

open  seam  46.  At  a  p o s i t i o n   f o r w a r d   of  the   o p e n i n g s   58  

the   c o n t a c t   s l e e v e   12  is   p r o v i d e d   w i t h   a  p l u r a l i t y   of  a n n u -  
l a r   i n w a r d l y   d i r e c t e d   r i b s   60.  As  shown  in  FIGURE  2.  t h e  

w i r e   r e c e i v i n g   end  20  of  t he   c o n t a c t   s l e e v e   12  r e c e i v e s   t h e  

end  of  the   w i r e   22.  An  i n w a r d l y   d i r e c t e d   s t o p   t ab   62  is  p r o -  
v i d e d   by  l a n c i n g   a  p o r t i o n   of  t he   w a l l s   of  the   s u p p o r t i n g  
s l e e v e   14  and  the   c o n t a c t   s l e e v e   12.  P r e f e r a b l y   the  tab  62 

is   l o c a t e d   d i a m e t r i c a l l y   o p p o s i t e   f rom  the   open  seam  46.  The  

w i r e   22  is   s t r i p p e d   of  i n s u l a t i o n   a t   i t s   end  and  the  b a r e  

c o n d u c t o r   is   i n s e r t e d   i n t o   the   c o n t a c t   s l e e v e   12  and  s e a t e d "  

a g a i n s t   t he   s t o p   t ab   62.  When  the   s o c k e t   c o n t a c t   is  to  b e  

i n s t a l l e d   on  the   w i r e   22  f o r   use   in  a  c o n n e c t o r ,   the  d o u b l e  



w a l l   t h i c k n e s s   of  t h e   c o n t a c t   s l e e v e   12  and  t he   s u p p o r t i n g  

s l e e v e   14  i s   c r i m p e d   i n w a r d l y   a t   f o u r   e q u a l l y   s p a c e d  l o c a -  

t i o n s   to  p r o v i d e   i n d e n t a t i o n s   64,  as  s h o w n  i n   FIGURE  9 ,  

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

t h e   b a r e   w i r e   to  p r o v i d e   a  good  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 .  

R e v e r t i n g   back   to   FIGURES 4   and  5,  c o n t a c t   s l e e v e  

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

c o n t a c t   f i n g e r s   66  a t   t h e   f o r w a r d   or  m a t i n g   end  18  of  t h e  

s l e e v e   12.  The  c o n t a c t   f i n g e r s   66  a r e   f o r m e d   by  p u n c h i n g  

t h r e e   e q u a l l y   s p a c e d   s l o t s   68  i n t o   t he   s h e e t   m e t a l   of  t h e  

c o n t a c t   s l e e v e   12  w h i l e   i t   i s   in  a  f l a t   c o n d i t i o n .   The  s l o t s  

68  e x t e n d   f rom  t h e   p in   m a t i n g   end  18  of  t he   c o n t a c t   s l e e v e  

12  to  a  l o c a t i o n   a d j a c e n t   m i d s e c t i o n   of  t h i s   s l e e v e   and  e a c h  

s l o t   68  t e r m i n a t e s   in  an  a r c u a t e   c o n f i g u r a t i o n   at   t h e   r o o t  

of  t h e   c o n t a c t   f i n g e r s   66.  The  c o n t a c t   s l e e v e   12  in  t h a t  

p o r t i o n   e x t e n d i n g   f rom  t h e   r o o t   of  t h e   f i n g e r s   66  to  t h e  

f r e e   e n d s   of  t he   f i n g e r s   i s   t a p e r e d   to  a  s m a l l e r   d i a m e t e r   a t  

t h e   m a t i n g   end  18.  In  o t h e r   w o r d s ,   e a c h   of  t h e   c o n t a c t   f i n -  

g e r s   66  e x t e n d s   r a d i a l l y   i n w a r d l y   at   i t s   f r e e   end.   A f t e r   t h e  

f o r m i n g   o p e r a t i o n ,   t h e   c o n t a c t   s l e e v e   12  i s   h e a t   t r e a t e d   s o  

t h a t   t h e   c o n t a c t   f i n g e r s   66  a r e   s t r e s s - r e l i e v e d   in  t he   t a p e -  

r ed   p o s i t i o n   i l l u s t r a t e d .   A d d i t i o n a l l y ,   t he   f r e e   ends   of  t h e  

f i n g e r s   66  a r e   c o i n e d   to  p r o v i d e   b e v e l l e d   ends   70  to  f a c i l i -  

t a t e   e n t r y   of  t h e   p in   c o n t a c t   24  i n t o   t he   c o n t a c t   s l e e v e   1 2 .  

The  s u p p o r t i n g   s l e e v e   14  as  shown  in  FIGURES  1  a n d  

7  i s   a  c y l i n d r i c a l   m e t a l   t u b e .   The  s l e e v e   14  i s   p r e f e r a b l y  

c o n s t r u c t e d   of  s t a i n l e s s   s t e e l   and  i s   f o r m e d   by  deep  d r a w i n g  

to  p r o v i d e   a  t u b e   h a v i n g   a  r e l a t i v e l y   t h i n   w a l l   of  a  f e w  

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

s l e e v e   14  i s   p r o v i d e d   w i t h   an  a n n u l a r ,   o u t w a r d l y   e x t e n d i n g  

f l a n g e   76.  The  s u p p o r t i n g   s l e e v e   14  i s   d i s p o s e d   e x t e r n a l l y  

of  t h e   c o n t a c t   s l e e v e   12  and ,   as  shown  in  FIGURE  1,  t he   r e a r -  

ward   end  78  t h e r e o f   i s   in  a b u t t i n g   e n g a g e m e n t   w i t h   t he   s t o p  

s h o u l d e r   56  on  t h e   c o n t a c t   s l e e v e   12.  The  f o r w a r d   end  80  o f  

t h e   s u p p o r t i n g   s l e e v e   14  e x t e n d s   s l i g h t l y   b e y o n d   the   e n d s  

of  t h e   c o n t a c t   f i n g e r s   66.  I t   i s   n o t e d   t h a t   t he   f o r w a r d   e n d  

of  t h e   s u p p o r t i n g   s l e e v e   14  i s   r a d i a l l y   s p a c e d   f rom  the   c o n -  

t a c t   f i n g e r s   66  l e a v i n g   room  f o r   r a d i a l   d e f l e c t i o n   of  t h e  



f i n g e r s   upon  the   e n t r a n c e   of  the   p i n  c o n t a c t   24.  The  a n n u l a r  

f l a n g e   76  on  the   s u p p o r t i n g   s l e e v e   14  i s   a x i a l l y   l o c a t e d   n e a r  

the   m i d s e c t i o n   of  t he   c o n t a c t   s l e e v e   12  and  s e r v e s   to  s e c u r e  

t he   m o u n t i n g   f l a n g e   44  w h i c h   i s   f o rmed   on  the   o u t e r   s l e e v e   o r  

hood  16.  The  s u p p o r t i n g   s l e e v e   14,  as  shown  in  FIGURE  2,  i s  

i n t e r l o c k e d   w i t h   t he   c o n t a c t   s l e e v e   12  by  means  of  t he   t ab   62 

and  i t   s e r v e s   as  a  s u p p o r t   s t r u c t u r e   f o r   t he   c o n t a c t   s l e e v e  

12  in  t he   f o r m a t i o n   of  t he   c r i m p e d   i n d e n t a t i o n s   6 4 .  

The  o u t e r   s l e e v e   or  hood  16,  as  shown  in  FIGURES  1 

and  8  i s   a  c y l i n d r i c a l   t u b e   d i s p o s e d   in  e x t e r n a l   t e l e s c o p i c  

r e l a t i o n   w i t h   the   s u p p o r t i n g   s l e e v e   14.  The  hood  16  i s   p r e -  

f e r a b l y   made  of  s t a i n l e s s   s t e e l   by  a  deep  d r a w i n g   o p e r a t i o n  

and  has  a  w a l l   t h i c k n e s s   of  a  few  h u n d r e d t h s   of  a  m i l l i m e t e r .  

The  f o r w a r d   end  of  t he   hood  16  is   p r o v i d e d   w i t h   an  i n w a r d l y  

t u r n e d   a n n u l a r   b i g h t   86  w h i c h   fo rms   an  a n n u l a r   c h a n n e l   88  

a d a p t e d   to  r e c e i v e   the   f o r w a r d   end  80  of  the   s u p p o r t i n g  

s l e e v e   14.  The  r e a r w a r d   end  of  t he   hood  16  has  an  e n l a r g e d  

d i a m e t e r   to  form  a  b e l l   mouth   44'  wh ich   i s   a d a p t e d   to  f i t  

o v e r   t he   a n n u l a r   f l a n g e   76  on  the   s u p p o r t i n g   s l e e v e   14.  W i t h  

t he   hood  16  p o s i t i o n e d   on  the  suppor t ing   s l e e v e   14,  t he   b e l l  

mouth   44'  t h e r e o f   i s   r o l l e d   ove r   the   f l a n g e   76  to  p r o v i d e   t h e  

a n n u l a r   r e t e n t i o n   f l a n g e   44,  as  shown  in  FIGURE  1.  At  the   f o r -  

ward  end  of  the   hood  16  the   a n n u l a r   b i g h t   86  p r o v i d e s   a  s o c -  

k e t   e n t r a n c e   a d a p t e d   to  g u i d e   the   m a t i n g   c o n t a c t   p in   24  i n t o  

c e n t e r e d   r e l a t i o n s h i p   w i t h   the   c o n t a c t   f i n g e r s   66.  For  t h i s  

p u r p o s e ,   the   i n s i d e   d i a m e t e r   of  the   a n n u l a r   b i g h t   86  is   s u b -  

s t a n t i a l l y   the   same  as  t he   o u t s i d e   d i a m e t e r   of  the   b e v e l l e d  

s u r f a c e s   70  and  t h e r e   i s   a  s m a l l   a x i a l   s p a c i n g   b e t w e e n   t h e  

end  of  the   b i g h t   86  and  the   ends   of  the   f i n g e r s .  

As  d e s c r i b e d   a b o v e ,   the   s o c k e t   c o n t a c t   10,  a s  

shown  in  FIGURE  1,  is   c o n n e c t e d   w i t h   a  w i r e   22  and  is   m o u n -  

t ed   in  a  c o n n e c t o r   as  shown  in  FIGURE  3.  In  t h i s   e x a m p l e ,  

t he   s o c k e t   c o n t a c t   10  i s   p o s i t i o n e d   in  the   i n s e r t   p a r t s   33 

and  35  w i t h   the   f i n g e r s   42  of  the   r e t a i n i n g   d e v i c e   40  s e a t e d  

a g a i n s t   the   r e a r w a r d   f a c e   of  the   f l a n g e   44.  In  use  of  t h e  

c o n n e c t o r ,   the   p in   c o n t a c t   24  on  the   p l u g   34  is   a x i a l l y   a l i -  

gned  w i t h   the   s o c k e t   c o n t a c t   10  and  when  the   p lug   and  r e c e p -  
t a c l e   a r e   drawn  t o g e t h e r   the   p in   c o n t a c t   24  is  t e l e s c o p i c a l -  

ly  i n s e r t e d   i n t o   t he   s o c k e t   c o n t a c t   10.  As  the  p in   c o n t a c t   24  



e n t e r s   t he   s o c k e t   c o n t a c t ,   t h e   c o n t a c t   f i n g e r s   66  a r e .  f i r s t  

e n g a g e d   by  t h e   p i n   a t   t h e   b e v e l l e d   s u r f a c e s  7 0   w h i c h   f a c i l i -  

t a t e   e n t r a n c e   of  t h e   p i n   c o n t a c t   and  m i n i m i z e   t h e   a x i a l   l o a -  

d i n g   on  t he   c o n t a c t   f i n g e r s .   The  c o n t a c t   f i n g e r s   a r e   r a d i a l l y  

d e f l e c t e d   as  t h e   p i n   c o n t a c t   e n t e r s   t he   s o c k e t   c o n t a c t .   T h e  

t h r e e   c o n t a c t   f i n g e r s   66  e x e r t   e q u a l   r a d i a l   f o r c e s   on  t h e   p i n  

c o n t a c t   and  due  to  t h e   e q u a l   a n g u l a r   s p a c i n g   t h e r e o f ,   t h e   p i n  

and  s o c k e t   c o n t a c t s   t e n d   to  r e m a i n   on  c e n t e r  w i t h   each   o t h e r .  

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

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

and  m a i n t a i n s   a  good  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 .   The  n o r m a l  

f o r c e   e x e r t e d   by  t he   t h r e e   c o n t a c t   f i n g e r s ,   and  h e n c e   t h e  

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

t h a t   p r o v i d e d   in  a  s o c k e t   c o n t a c t   of  t he   same  m a t e r i a l s   a n d  

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

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

c o n t a c t .   The  c o n t a c t   s l e e v e   12  of  t h i s   i n v e n t i o n   h a v i n g   t h r e e  

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

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

or  f o u r   c o n t a c t   f i n g e r s ,   e s p e c i a l l y   w h e r e   t he   open  seam  46  i s  

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



1.  S e p a r a b l e   e l e c t r i c a l   c o n n e c t o r   of  the   t y p e   i n -  

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

t a c t   m e m b e r s   f o r   one  of  t he   c o n n e c t o r   m e m b e r s ,   w h e r e i n :   e a c h  

of  t he   c o n n e c t o r   members   ( 3 0 , 3 4 )   i n c l u d e s   a  d i e l e c t r i c   i n s e r t  

( 3 2 ;  3 6 ) ;   a t   l e a s t   one  s o c k e t   c o n t a c t   ( 1 0 )  i s  m o u n t e d   i n  t h e   i n -  

s e r t   (32)   of  one  of  t he   c o n n e c t o r   members   ( 3 0 , 3 4 )   w i t h   t h e  

s o c k e t   c o n t a c t   (10)   c o m p r i s i n g   a  s l e e v e   (12)   of  r e s i l i e n t   m e -  

t a l   h a v i n g   a  m a t i n g   end  (18)   and  a  w i r e   r e c e i v i n g   end  ( 2 0 )  

and  w i t h   t he   w a l l   of  the   s l e e v e   (12)   d e f i n i n g   s l o t s   (68)   e x -  

t e n d i n g   a x i a l l y   f rom  the   m a t i n g   end  (18)   t h e r e b y   p r o v i d i n g   c o n -  

t a c t   f i n g e r s   (66)   each   e x t e n d i n g   as  a  c a n t i l e v e r   beam  f r o m  

the   ends   of  the   s l o t s   (68)   and  t e r m i n a t i n g   at  a  f r e e   end;   a n d  

a  p in   c o n t a c t   (24)   c o r r e s p o n d i n g   to  t he   s o c k e t   c o n t a c t   ( 1 0 )  

i s   m o u n t e d   in  the   i n s e r t   (36)   of  t he   o t h e r   of  t he   c o n n e c t o r  

members   ( 3 0 , 3 4 )   and  a d a p t e d   f o r   t e l e s c o p i c   e n g a g e m e n t   w i t h  

the   m a t i n g   end  (18)   of  t he   s o c k e t   c o n t a c t   (10)   when  the   c o n -  

n e c t o r   members   ( 3 0 , 3 4 )   a re   in  ma ted   r e l a t i o n s h i p ;   c h a r a c t e r i -  

zed  in  t h a t   the   s l o t s   (68)   a r e   t h r e e   in  number   and  c i r c u m f e -  

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

e q u a l l y   s p a c e d   c o n t a c t   f i n g e r s   ( 6 6 ) .  

2.  S e p a r a b l e   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,  c h a r a c t e r i z e d   in  t h a t   the   c o n t a c t   s l e e v e   (12)  h a s  

an  open  seam  (46)   e x t e n d i n g   f rom  end  to  end  and  one  of  t h e  

s l o t s   (68)   i s   in  a l i g n m e n t   w i t h   t he   seam  ( 4 6 ) .  

3.  S e p a r a b l e   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  or  2,  c h a r a c t e r i z e d   in  t h a t   t h e r e   a r e   p r o v i d e d   a  s u p -  

p o r t i n g   s l e e v e   (14)   in  e x t e r n a l   t e l e s c o p i c   r e l a t i o n   w i t h   t h e  

c o n t a c t   s l e e v e   ( 1 2 ) ,   and  an  o u t e r   s l e e v e   (16)   in  e x t e r n a l   t e -  

l e s c o p i c   r e l a t i o n   w i t h   the   s u p p o r t i n g   s l e e v e   ( 1 4 ) , s a i d   o u t e r  

s l e e v e   (16)   i n c l u d i n g ,   on  the   one  hand ,   an  i n w a r d l y   d i r e c t e d  

b i g h t   at  the   m a t i n g   end  (18)   of  the   c o n t a c t   s l e e v e   (12)  i n  

a x i a l   a l i g n m e n t   t h e r e w i t h   and,   on  the   o t h e r   h a n d ,   means  ( 4 4 )  

f o r   m o u n t i n g   i t   on  the   s u p p o r t i n g   s l e e v e   ( 1 4 ) .  



4.  S e p a r a b l e   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,  c h a r a c t e r i z e d   in  t h a t   t h e   s u p p o r t i n g   s l e e v e   ( 1 4 )  

e x t e n d s   f rom  t h e   m a t i n g   end  ( 1 8 )   to  t h e   w i r e   r e c e i v i n g   e n d  

( 2 0 ) ,   and  in  t h a t   t h e r e   i s   p r o v i d e d   means   (62)   f o r   s e c u r i n g  

t h e   s u p p o r t i n g   s l e e v e   (14)   to  t h e   c o n t a c t   s l e e v e   (12)   i n c l u -  

d i n g   a  f i n g e r   e x t e n d i n g   i n t o   t h e   c o n t a c t   s l e e v e   (12)   a d j a -  

c e n t   t h e   w i r e   r e c e i v i n g   end  (20)   t h e r e o f .  

5.  S e p a r a b l e   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   4,  c h a r a c t e r i z e d   in  t h a t   t he   c o n t a c t   s l e e v e   (12)   t e r -  

m i n a t e s   in  an  o b l i q u e l y   e x t e n d i n g   f l a n g e   (56)   at   the   w i r e  

r e c e i v i n g   end  (20)   and  the   s u p p o r t i n g   s l e e v e   (14)   i s   p o s i -  

t i o n e d   a g a i n s t   s a i d   o b l i q u e l y   e x t e n d i n g   f l a n g e   ( 5 6 ) .  

6.  S e p a r a b l e   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   5,  c h a r a c t e r i z e d   in  t h a t   t h e   c o n t a c t   s l e e v e   (12)   d e -  

f i n e s   p l u r a l   o p e n i n g s   (58)   in   t h e   w a l l   t h e r e o f   a d j a c e n t   t h e  

w i r e   r e c e i v i n g   end  ( 2 0 ) ,   s a i d   o p e n i n g s   (58)   b e i n g   s p a c e d  

c i r c u m f e r e n t i a l l y   a r o u n d   t he   c o n t a c t   s l e e v e   (12)   w i t h   o n e  

o p e n i n g   in  a l i g n m e n t   w i t h   t he   seam  (46)   w h e r e b y   t h e   w a l l   o f  

t h e   s u p p o r t i n g   s l e e v e   (14)   and  t h e  w a l l   of  t h e   c o n t a c t  

s l e e v e   (12)   b e t w e e n   t h e   o p e n i n g s   (58)   may  be  c r i m p e d   i n w a r d -  

ly  a g a i n s t   a  w i r e   (22)   d i s p o s e d   in  t he   w i r e   r e c e i v i n g   e n d  

( 2 0 ) .  
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