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@  Socket  member  for  electrical  connectors  and  method  of  manufacturing  the  same. 

@  In  a  socket  member  (20)  for  electrical  connectors,  the 
mutually  inclined  tines  (22,  23)  are  separated  by  slots  (24) 
which,  from  the  tine  root  region  (24)  toward  the  socket 
aperture,  are  limited  by  parallel  edges  of  the  tines  (22,  23) 
over  a  first  partial  length,  and  by  divergent  edges  of  the 
tines  (22,  23)  over  the  remaining  length. 

In  the  method  of  manufacturing  the  socket  member 
(20),  the  mutual  inclination  of  the  tines  (22,  23)  is  produced 
by  forming  a  tube  to  have  a  conical  taper  over  a  length  at 

least  equal  to  the  length  (D)  of  the  tines,  and  then  slotting 
the  tube. 

The  starting  material  is  a  tube  an  end  portion  of  which 
is  formed  into  the  conical  shape  by  drawing  prior  to  the 
slotting  operation.  Thus,  at  the  roots  (19)  of  the  tines  at 
rest,  the  socket  body  is  not  subjected  to  any  stress  (tensile 
deformation  on  the  outside,  compressive  deformation  on 
the  inside),  which  otherwise  would  be  caused  by  the  sub- 
sequent  bending  operation. 
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I n   a  socket  member  (20)  for  electrical  connectors,  the 
mutually  inclined  tines  (22,  23)  are  separated  by  slots  (24) 
which,  from  the  tine  root  region  (24)  toward  the  socket 
aperture,  are  limited  by  parallel  edges  of  the  tines  (22,  23) 
over  a  first  partial  length,  and  by  divergent  edges  of  the 
tines  (22, 23)  over  the  remaining  length. 

In  the  method  of  manufacturing  the  socket  member 
(20),  the  mutual  inclination  of  the  tines  (22,  23)  is  produced 
by  forming  a  tube  to  have  a  conical  taper  over  a  length  at 

least  equal  to  the  length  (D)  of  the  tines,  and  then  slotting 
the  tube. 

The  starting  material  is  a  tube  an  end  portion  of  which 
is  formed  into  the  conical  shape  by  drawing  prior  to  the 
slotting  operation.  Thus,  at  the  roots  (19)  of  the  tines  at 
rest,  the  socket  body  is  not  subjected  to  any  stress  (tensile 
deformation  on  the  outside,  compressive  deformation  on 
the  inside),  which  otherwise  would  be  caused  by  the  sub- 
sequent  bending  operation. 



S o c k e t   Member   f o r   E l e c t r i c a l   C o n n e c t o r s   and  M e t h o d   of  M a n u -  

f a c t u r i n g   t h e   S a m e  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  s o c k e t   member   f o r   e l e c t r i c a l  

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

body   s e c t i o n   s e r v i n g   to   m o u n t   t h e   s o c k e t   m e m b e r ,   and  a  f o r -  

w a r d ,   s l o t t e d   p i n - g r i p p i n g   p o r t i o n   whose   t i n e s   a r e   i n c l i n e d  

to   e a c h   o t h e r   in   t h e   d i r e c t i o n   of   t h e i r   f r e e   e n d s .  

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

s p l i t   t i n e s   i s   f a m i l i a r   and  has   b e e n   w i d e l y   e m p l o y e d .   O r d i -  

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

m e m b e r s ,   a  p l u r a l i t y   of   w h i c h   may  be  i n c l u d e d   in   a  m u l t i c o n -  

n e c t i o n   e l e c t r i c a l   c o n n e c t o r ,   h a v e   b e e n   m a n u f a c t u r e d   by  p r o -  
c e s s e s   i n c l u d i n g   a  s t e p   of  b e n d i n g   or   d e f o r m i n g   t h e   t i n e s   i n  

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

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

t h a t   when  a  m a t i n g   p i n   i s   i n s e r t e d   t h e r e i n ,   a  s u b s t a n t i a l  

f r i c t i o n a l   g r i p p i n g   f o r c e   i s   e x e r t e d   a g a i n s t   i t .   U s u a l l y ,   t h e r e  

i s   some  f l a r i n g   of  t h e   t i n e s   o u t w a r d l y   a t   t h e   a p e r t u r e   o r ,   i n  

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

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

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

m e n t s   as  t h e   c o n n e c t o r s   a r e   m a t e d .  

T y p i c a l   p r i o r   a r t   s o c k e t s   a r e   e x t e n s i v e l y   d e s c r i b e d   in   t h e  

t e c h n i c a l   and  p a t e n t   l i t e r a t u r e ,   f o r   e x a m p l e ,   in   U . S .   P a t e n t  

3 , 2 8 6 , 2 2 2   and  in   t h e   d r a w i n g s   of   U . S .   P a t e n t   3 , 0 4 3 , 9 2 5 .   T h e  

s o c k e t   m e m b e r s   in   t h o s e   p a t e n t s   a r e   of   t h e   c r i m p e d   or   b e n t -  

t i n e   t y p e s .   T h o s e   c o n v e n t i o n a l   s o c k e t   c o n t a c t s   e x h i b i t   s e v e r a l  

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



of  r e p e a t a b l e ,   low  i n s e r t i o n   f o r c e   w h i l e   m a i n t a i n i n g   s a t i s -  

f a c t o r y   c o n t a c t   p r e s s u r e .   T h o s e   a r e a s   of   c o n c e r n   a r e :   t h e  

m o d u l u s   of   e l a s t i c i t y   (or   Y o u n g ' s   m o d u l u s )   of   t h e   m a t e r i a l ;  

l e n g t h   of  t h e   beam  ( c o n s i d e r i n g   t h e   t i n e s   as  c a n t i l e v e r e d  

b e a m s ) ;   t h e   moment   of   i n e r t i a   of   t h e   beam  r e p r e s e n t i n g   t h e  

t i n e s   ( g o v e r n e d   by  s o c k e t   o u t s i d e   d i a m e t e r ,   i n s i d e   d i a m e t e r  

and  s l o t   w i d t h ) ;   beam  d e f l e c t i o n   c a l l e d   f o r   by  t h e   d e s i g n ;  

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

t h e   s o c k e t s .  

F o r c e s   r e s i s t i n g   t h e   m a t i n g   of   t h e   p i n   and  s o c k e t   a r e  

e s s e n t i a l l y   f r i c t i o n a l   f o r c e s   a r i s i n g   f rom  t h e   s o c k e t   t i n e s ,  

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

p i n .   T h e s e   f o r c e s ,   a p p l i e d   by  t h e   s o c k e t   t i n e s ,   a r e   m o r e  

t h o r o u g h l y   a n a l y z e d   h e r e i n a f t e r .   S u f f i c e   i t   to   say   a t   t h i s  

p o i n t   in   t h e   d e s c r i p t i o n   t h a t   a  p a r t i c u l a r   min imum  a m o u n t   o f  

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

N o r m a l   f o r c e s   in   e x c e s s   of   t h i s   m i n i m u m ,   h o w e v e r ,   c o n t r i b u t e  

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

f o r c e s .  

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

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

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

t h e   t i n e s   a t   t h e i r   r o o t s ;   i . e . ,   a d j a c e n t   to   t h e   i n w a r d   e x -  

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

t h e m s e l v e s   f r o m   t h e   t u b u l a r   body   of   t h e   m a t e r i a l .   Not   o n l y  

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

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

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

s i d e   f i b e r s   of  t h e   t i n e   r o o t s ,   t h e s e   b e i n g   s u b j e c t e d   to   c o m -  

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

The  p i n - g r i p p i n g   f o r c e   a c h i e v a b l e ,   a c c o r d i n g   t o   t h e  

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

v a r i a b l e ;   t h e r e f o r e ,   in   o r d e r   to   i n s u r e   t h e   l e a s t   m i n i m u m  

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



r e s p e c t   i s   t h e   u s u a l   a p p r o a c h .   T h u s ,   p a r t i c u l a r l y   in   t h e   c o n -  

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

m e m b e r s ,   t h e   o v e r a l l   i n s e r t i o n   f o r c e   can  be  q u i t e   l a r g e .  

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

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

and  r e p e a t a b l e   p i n - g r i p p i n g   f o r c e   w h i c h   may  be  m i n i m i z e d   w i t h -  
o u t   t h e   r i s k   of   e n c o u n t e r i n g   u n a c c e p t a b l y   low  v a l u e s   in   o n e  

or  more   s o c k e t   m e m b e r s   w h e r e   a  p l u r a l i t y   of   t h e s e   a r e   a s s e m b l e d  

in   a  m u l t i c o n t a c t   c o n n e c t o r   a r r a n g e m e n t ,   and  a  m e t h o d   of  m a n u -  

f a c t u r i n g   s u c h   a  s o c k e t   m e m b e r .  

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

r o o t s   of   t h e   t i n e s ,   t h e   s o c k e t   body   i s   n o t   s u b j e c t e d   to  a n y  

s t r e s s ,   s u c h   as  t e n s i l e   d e f o r m a t i o n   on  t h e   o u t s i d e   and  c o m -  

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

to   t h e   i n v e n t i o n ,   t h e   s o c k e t   m e m b e r s   c an   a d v a n t a g e o u s l y   b e  

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

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

As  a  c o n s e q u e n c e ,   m u l t i c o n t a c t   c o n n e c t o r s   can   be  m a n u f a c t u r e d  

whose   h a l v e s   can   be  m a t e d   w i t h   min imum  e f f o r t .  

One  way  of   c a r r y i n g   o u t   t h e   i n v e n t i o n   i s   d e s c r i b e d   in   d e t a i l  

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

s p e c i f i c   e m b o d i m e n t .   In  t h e   d r a w i n g s :  

F i g .   1a  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  t y p i c a l   p r i o r   a r t  

c o n n e c t o r   s o c k e t   member   p r i o r   to   t i n e   c r i m p i n g   o r  

b e n d i n g ;  

F i g .   1b  i s   a  p i c t o r i a l   of   a  s o c k e t   member   s u c h   as  in   F i g .  

1a  a f t e r   t h e   t i n e   b e n d i n g   o p e r a t i o n   has   b e e n  

a c c o m p l i s h e d ;  

F i g .   1c  d e p i c t s   a  t y p i c a l l y   s h a p e d   m a t i n g   p i n   i n s e r t a b l e  

in  t h e   f a c i n g   ( a p e r t u r e )   end  of  t h e   s o c k e t   o f  

F i g .   1 b ;  



F i g s .   2a  and  2b  i l l u s t r a t e   i n s e r t i o n   f o r c e   and  f r i c t i o n a l  

p i n - g r i p p i n g   f o r c e s ,   r e s p e c t i v e l y ;  

F i g s .   3a  and  3b  i l l u s t r a t e   t h e   n e e d   f o r   and  fo rm  of   t h e  

t y p i c a l   t i n e   p a r t i a l   f l a t t e n i n g   f rom  t h e   a p e r t u r e  

end  of   t h e   s o c k e t   a c c o r d i n g   to   t h e   i n v e n t i o n   b e -  

f o r e   f l a t t e n i n g   and  a f t e r   f l a t t e n i n g ,   r e s p e c t i v e -  

l y ;  

F i g .   4a  i s   a  s i d e   v i e w   of   a  t y p i c a l   s o c k e t   member   a c c o r d -  

i n g   to   t h e   i n v e n t i o n ;  

F i g .   4b  i s   an  a p e r t u r e   end  v i e w   of   F i g .   4 a ;  

F i g .   4c  i s   an  e n l a r g e d   end  v i e w   of   a  t i n e   of   t h e   s o c k e t   o f  

F i g .   4a  f u r t h e r   i l l u s t r a t i n g   t h e   p a r t i a l   f l a t t e n -  

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

c r o s s - s e c t i o n   e v i d e n t   f rom  F i g .   4 b .  

R e f e r r i n g   now  to   F i g . 1 ,   t h e   c r o s s - s e c t i o n a l   v i e w   i s   of   a  

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

t i n e s   i s   e f f e c t e d .   The  g e n e r a l l y   t u b u l a r   w a l l s   of   t h e   s o c k e t  

a r e   a x i a l l y   s l o t t e d   to   a  d e p t h   12,   p r o d u c i n g   t i n e s   10  and  1 1 .  

The  OD  ( o u t s i d e   d i a m e t e r )   of   t h e   a p e r t u r e   end  i s   e s s e n t i a l l y  

t h a t   of   t h e   s t o c k ,   t h e   same  a p p l y i n g   t o   t h e   ID  ( i n s i d e   d i a -  

m e t e r ) .   The  beam  l e n g t h   d e p i c t e d   in   F i g .   1a  i s   of   s i g n i f i c a n c e  

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

c a n t i l e v e r e d   beam  r e p r e s e n t e d   by  e a c h   of   t h e   t i n e s .   The  t i n e  

r o o t   a r e a   a r o u n d   12  i s   o b v i o u s l y   t h e   a r e a   of   maximum  s t r e s s  

as  t h e   t i n e s   a r e   f l e x e d   in   o p e r a t i o n   or  when  t h e y   a r e   i n -  

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

as  i l l u s t r a t e d   in   1b.  I n s e r t i o n   of   t h e   p i n   13  of   F i g .   1 c  

f l e x e s   t h e   t i n e s   10  and  11  in   F i g .   1b  r a d i a l l y   o u t w a r d   s o  

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

t h e   p i n   13  a l o n g   t h e i r   i n t e r n a l   s u r f a c e s .  



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

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

f i g u r a t i o n   of   1b  and  i n v o l v e s   a  p l a s t i c   ( i n e l a s t i c )   d e f o r -  

m a t i o n   in   t h e   t i n e   r o o t   r e g i o n .   T h i s   p r o d u c e s   w o r k - h a r d e n i n g  

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

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

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

w h e r e a s   t h e   o u t s i d e   f i b e r s   a r e   d e f o r m e d   p l a s t i c a l l y   as  a  
r e s u l t   of   t e n s i l e   o v e r s t r e s s i n g .   By  o v e r s t r e s s i n g ,   i t   i s ,   o f  

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

t a k e s   on  a  " p e r m a n e n t   s e t " .   As  a l s o   p r e v i o u s l y   i n d i c a t e d ,   t h i s  

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

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

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

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

w i l l   h a v e   a t   l e a s t   t h e   min imum  n e c e s s a r y   p i n - g r i p p i n g   f o r c e .  

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

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

min imum  a c c e p t a b l e ,   b u t   n o t   an  e x c e s s i v e ,   a m o u n t   of   i n s e r t i o n  

r e s i s t a n c e .  

F i g s .   2a  and  2b  a r e   h e l p f u l   in   u n d e r s t a n d i n g   t h e   g e o m e t r y   o f  

i n s e r t i o n   f o r c e s   and  p i n - c o n t a c t   f r i c t i o n .   Upon  p i n   e n t r y   i n t o  

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

r e l a t i o n s h i p   d e p i c t e d   in   F i g . 2 a   and  may  be  e x p r e s s e d   a s :  

M a t i n g   F o r c e   =  R(N  cos   0  +  F   s i n   0 ) .  

Once  t h e   p i n   i s   w e l l   w i t h i n   t h e   s o c k e t ,   t h e   m a t i n g   f o r c e   may  

be  d e f i n e d   as  t h e   p r o d u c t   of   R  a n d   F r .  

w h e r e :   Fr   =  uN 

R  =   n u m b e r   of   t i n e s  

N  =   n o r m a l   f o r c e  

p  =  c o e f f i c i e n t   of  f r i c t i o n  

R e f e r r i n g   now  to   F i g . 4 ,   a  t y p i c a l   s o c k e t   a c c o r d i n g   to   t h e   i n -  

v e n t i o n   w i l l   be  d e s c r i b e d .   One  p r a c t i c a l   e m b o d i m e n t   a c c o r d i n g  



to   F i g .   4a  has   t h e   f o l l o w i n g   d i m e n s i o n s :  

The  s o c k e t   member   of   F i g .   4a  has   a  s l e e v e   p o r t i o n   14  of   a x i a l  

l e n g t h   B.  The  i n s i d e   d i a m e t e r   of  t h e   b o r e   18  of   t h i s   p o r t i o n  

14  may  be  g r e a t e r   t h a n   i n d i c a t e d   on  a  r e l a t i v e   v i s u a l   s c a l e ,  

as  m i g h t   t h e   c o r r e s p o n d i n g   o u t s i d e   d i a m e t e r   a l s o   be  l a r g e r  

t h a n   i n d i c a t e d .   The  p u r p o s e   of  t h i s   p o r t i o n   14  i s   to   p r o v i d e  

a  w i r e   i n s t a l l i n g   s l e e v e   o r ,   a l t e r n a t i v e l y ,   a  s l e e v e   f o r   r e -  

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

a t t a c h e d   to   a  w i r e .   The  p u r p o s e ,   in   t u r n ,   of   p r o v i d i n g   s u c h  

an  i n t e r m e d i a t e   s t u b   i s   t h e   a v o i d a n c e   of  any  c r i m p i n g   of   t h e  

s l e e v e   14.  The  e n t i r e   s o c k e t   member   20  a c c o r d i n g   t o  

F i g . 4 a   i s   o f   a  m a t e r i a l ,   p r e f e r a b l y   a  c o p p e r   a l l o y , h a v i n g  

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

and  c o n d u c t i v i t y .   H o w e v e r ,   s u c h   an  a l l o y   may  n o t   be  i d e a l   f o r  

c r i m p i n g   a t   s l e e v e   14,  h e n c e   t h e   i n t e r m e d i a t e   s t u b   a l t e r n a t i v e ,  

t h e   l a t t e r   b e i n g   t i g h t l y   i n s e r t e d   ( p r e s s - f i t ,   f o r   e x a m p l e )  

i n t o   t h e   b o r e   18  of   t h e   s l e e v e - p o r t i o n   1 4 .  

A  s h o u l d e r   15,  w h i c h   may  be  c h a m f e r e d ,   f a c i l i t a t e s   m o u n t i n g  

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

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

c o n n e c t o r s .  

A  t r a n s i t i o n   of   m i d - b o d y   s e c t i o n   16  h a v i n g   an  i n s i d e   d i a m e t e r  

17  a l s o   has   an  o u t s i d e   d i m e n s i o n   G.  I t s   l e n g t h   i s   e q u a l   t o  

C  m i n u s   B , a n d   ID  17  i s   a  m a t i n g   p i n   c l e a r a n c e   d i m e n s i o n ,  

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

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



So  f a r ,   t h e   m a n u f a c t u r i n g   p r o c e s s   can   be  one  of  s t r a i g h t -  
f o r w a r d   m a c h i n i n g   o p e r a t i o n s .  

O v e r   t h e   d i m e n s i o n s   E  and  F,  d u r i n g   m a n u f a c t u r e ,   t h e   s t o c k  

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

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

s e c t i o n   16  to   E  and  F.  A  d r a w i n g   p r o c e s s   i s   p a r t i c u l a r l y   a d -  

v a n t a g e o u s   f rom  t h e   p o i n t   of  v i e w   t h a t   t h e   t i n e   r o o t   r e g i o n  
a r o u n d   19  may  be  f o r m e d   w i t h   c l o s e l y   h e l d   m a t e r i a l   t h i c k n e s s  

( t u b u l a r   w a l l   t h i c k n e s s ) ,   t h a t   b e i n g   an  i m p o r t a n t   f a c t o r   i n  

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

c a n t i l e v e r e d   beam  as  a f o r e m e n t i o n e d .   T y p i c a l   d i m e n s i o n   H  w i l l  

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

0 . 0 0 5 5   in   =  0 . 1 4   mm  r a n g e .  

Of  c o u r s e ,   d r a w i n g   d o e s   i n t r o d u c e   work   h a r d e n i n g ,   b u t   i t   i s  

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

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

h a r d e n i n g   i n t r o d u c e d   by  d r a w i n g   can   be  p r e d i c t e d   and ,   t h e r e -  

f o r e ,   f a c t o r e d   i n t o   t h e   d e s i g n .  

The  n e x t   s t e p   in   t h e   p r o c e s s   of   m a n u f a c t u r e   w o u l d   n o r m a l l y  

be  t h e   s l o t t i n g   by  c u t t i n g ,   or   o t h e r   known  p r o c e s s   s t e p ,   t o  

t h e   d e p t h   D  and  w i d t h   J .   At  t h i s   s t e p ,   t h e   s l o t   24  of   w i d t h  

J  w o u l d   c o n t i n u e   to   t h e   a p e r t u r e   of  t h e   s o c k e t   20.  T i n e s   22 

and  23  a r e   t h e r e b y   f o r m e d .  

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

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

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

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

r e s u l t   w o u l d   p r o d u c e   t h e   s i t u a t i o n   d e p i c t e d   in   F i g . 3 a .   T h e  

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

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

i n b e f o r e   d e s c r i b e d .   In  F i g .   3a ,   t h e   t i n e   22'  i l l u s t r a t e s   t h i s  



f a c t ,   and  i t   w i l l   be  n o t e d   t h e   c o n t a c t   w i t h   t h e   p i n   13  i s  

l i m i t e d   to   two  e d g e s   27  and  28.  T h u s ,   n o t   o n l y   w o u l d   t h e  

s p r i n g   t i n e s   t e n d   to   s c o r e   t h e   p i n ,   b u t   t h e   a r e a   of  c o n t a c t  
b e t w e e n   s o c k e t   and  p i n   i s   u n d u l y   l i m i t e d   t h e r e b y .   By  p a r t i a l l y  
f l a t t e n i n g   t h e   t i n e s   a t   t h e i r   a p e r t u r e   e n d s   and  f o r   a  d i s t a n c e  

e q u i v a l e n t   to   t h e   d e p t h   of   p i n   i n s e r t i o n   i n t o   t h e   s o c k e t   mem-  
b e r ,   t h e   c o n t a c t   a r e a   can   be  s h i f t e d   more   or   l e s s   to   t h e  

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

i l l u s t r a t i o n s   in   F i g s .   3a  and  3b  a r e   o b v i o u s l y   e x a g g e r a t e d  
f o r   e m p h a s i s ,   h o w e v e r ,   t h i s   s i t u a t i o n   i s   more   r e a l i s t i c a l l y  

p o r t r a y e d   in   t h e   p a r t i a l   end  v i e w   of   F i g . 4 c .   T h u s ,   t h e   t i n e s ,  

22  f o r   e x a m p l e ,   i n   F i g .   4a ,   h a v e   a  l o n g e r   r a d i u s ,   no  l o n g e r  
c e n t e r e d   on  t h e   a x i a l   c e n t e r   l i n e   of  t h e   s o c k e t   a p e r t u r e .  
T h i s   i s   i l l u s t r a t e d   in   F i g .   4c  in   t h a t   t h e   r a d i u s   R'  of   t h e  

u n f l a t t e n e d   t i n e   22'   c h a n g e s   to   R  f o r   t h e   r e s h a p e d   t i n e   2 2 .  

F i g . 3 b   w o u l d   i n d i c a t e   t h a t   t h e   f l a t t e n i n g   i s   s u c h   as  to  p r o -  
d u c e   an  e f f e c t i v e   t i n e   r a d i u s   g r e a t e r   t h a n   t h e   r a d i u s   o f  

p i n   13.  T h i s   i s   a  p o s s i b l e   c o n s t r u c t i o n   or   d e s i g n   c h o i c e ;  

h o w e v e r ,   t h e   r a d i u s   may  be  as  s m a l l   as  s u b s t a n t i a l l y   t h a t  

of  t h e   p i n   13  i t s e l f .  

The  p a r t i a l   f l a t t e n i n g ,   as  i t   has   b e e n   c a l l e d ,   r e f e r r i n g   t o  

t h e   p r o c e s s   of   m o d i f y i n g   22'   to   t h e   f o r m   of  22  f o r   a  p r e d e -  

t e r m i n e d   d i s t a n c e   i n w a r d   f rom  t h e   s o c k e t   a p e r t u r e ,   i s  

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

in   t h e   o r d i n a r y   s e n s e   of  t h a t   a d j e c t i v e   and ,   as  s u c h ,   d o e s  

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

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

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

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

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

moment   to   t h e   t i n e   r o o t  r e g i o n   19  to   c a u s e   t h e   p l a s t i c   d e -  

f o r m a t i o n   w h i c h   i s   p a r t i c u l a r l y   to   be  a v o i d e d .  



The  p l a s t i c   d e f o r m a t i o n   t h u s   p r o d u c e d   by  t i n e   end  c u r v a t u r e  

m o d i f i c a t i o n   p l a y s   no  p a r t   in   t h e   d e s i g n   i n s o f a r   as  i n s e r t i o n  

and  p i n   f r i c t i o n a l   f o r c e s   a r e   c o n c e r n e d ,   s i n c e   t h e   new  c u r -  

v a t u r e   R,  once   a c h i e v e d ,   i s   a  f i x e d   s h a p e .  

F i g .   4b  i l l u s t r a t e s   t h a t   t h e   o u t l i n e   of  t h e   s o c k e t   a p e r t u r e  
a f t e r   t h i s   s o - c a l l e d   f l a t t e n i n g   o p e r a t i o n   i s   an  o b l a t e   c i r c l e :  

i . e . ,   one  in   w h i c h   t h e   d i m e n s i o n   25  i s   l e s s   t h a n   t h e   o r t h o g o n a l  

d i m e n s i o n   of   t h e   a p e r t u r e   a t   t h e   same  a x i a l   p o i n t   (same  c r o s s -  

s e c t i o n a l   p l a n e ) .   When  t h e   p i n   i s   i n s e r t e d   i n t o   t h i s   a p e r t u r e ,  

t h e   r a d i i   of   t h e   s u r f a c e s   26  and  26 '   a r e   a t   l e a s t   e q u a l   t o  

t h a t   of   t h e   p i n ,   i f   n o t   g r e a t e r .  

V a r i o u s   m o d i f i c a t i o n s   in   t h e   a x i a l   p r o p o r t i o n s   and  d i m e n s i o n s  

of  a  s o c k e t   member   a c c o r d i n g   to   t h e   i n v e n t i o n   a r e   o b v i o u s l y  

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

m a n u f a c t u r i n g   m e t h o d s   w h i c h   fo rm  t h e   i n v e n t i o n .   O t h e r   d i m e n s i o n a l  

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

s o c k e t   may  o b v i o u s l y   be  s c a l e d   to   be  c o n s i s t e n t   w i t h   a n  

a p p l i c a t i o n .  



1.  S o c k e t   member   f o r   e l e c t r i c a l   c o n n e c t o r s   c o m p r i s i n g   a  
s l e e v e   p o r t i o n   (14)  on  t h e   r e a r   s i d e ,   a  m i d - b o d y   s e c t i o n  

(16)  s e r v i n g   to   m o u n t   t h e   s o c k e t   member   ( 2 0 ) ,   and  a  f o r -  

w a r d ,   s l o t t e d   p i n - g r i p p i n g   p o r t i o n   w h o s e   t i n e s   (22 ,   23)  

a r e   i n c l i n e d   to   e a c h   o t h e r   in   t h e   d i r e c t i o n   of   t h e i r   f r e e  

e n d s ,  

c h a r a c t e r i z e d   i n  

t h a t ,   f rom  t h e   t i n e   r o o t   r e g i o n   (19)  t o w a r d   t h e   s o c k e t  

a p e r t u r e ,   t h e   s l o t s   (24)  a r e   l i m i t e d   by  p a r a l l e l   e d g e s   o f  

t h e   t i n e s   (22 ,   23)  o v e r   a  f i r s t   p a r t i a l   l e n g t h ,   and  by  d i -  

v e r g e n t   e d g e s   of   t h e   t i n e s   (22,   23)  o v e r   t h e   r e m a i n i n g  

l e n g t h .  

2.  A  m e t h o d   of   m a n u f a c t u r i n g   a  s o c k e t   member   f o r   e l e c t r i c a l  

c o n n e c t o r s ,   c h a r a c t e r i z e d   by  t h e   f o l l o w i n g   s t e p s :  

a)  f o r m i n g   t h e   f r e e   end  of   a  l e n g t h   of   t u b u l a r   s t o c k   t o  

h a v e   a  c o n i c a l   t a p e r   o v e r   a  p r e d e t e r m i n e d   l e n g t h   ( E , F ) ;  

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

p o r t i o n   o v e r   a  l e n g t h   (D)  n o t   e x c e e d i n g   t h e   l e n g t h   ( E , F )  

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

c)  f l a t t e n i n g   t h e   t i n e s   (22,   2 3 ) ,   s e p a r a t e d   by  t h e   s l o t s  

( 2 4 ) ,   f rom  t h e   a p e r t u r e   end  of   t h e   s o c k e t   member   ( 2 0 )  

o v e r   a  l e n g t h   (F)  s h o r t e r   t h a n   t h a t   of  t h e   s l o t s   ( 2 4 )  

s u c h   t h a t   t h e   c r o s s - s e c t i o n a l   s h a p e   of  e a c h   t i n e   i s  

g i v e n   a  r a d i u s   (R)  g r e a t e r   t h a n   t h e   p r e v i o u s   r a d i u s   ( R ' ) ;  

d)  c u t t i n g   o f f   t h e   f i n i s h e d   s o c k e t   member   (20)  f rom  t h e  

l e n g t h   of  t u b u l a r   s t o c k   o v e r   an  a x i a l   l e n g t h   (A)  w h i c h  

i s   h e l d   w i t h i n   p r e d e t e r m i n e d   l i m i t s .  

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

of  t h e   s o c k e t   member   (20)  i s   f o r m e d   by  d r a w i n g   t h e   t u b e .  

4.  A  m e t h o d   as  c l a i m e d   in   c l a i m   2  in   w h i c h   t h e   f l a t t e n i n g   o f  

a  p a r t i a l   l e n g t h   of  t h e   t i n e s   (22,   23)  i s   done   w i t h   t h e  

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



5.  A  m e t h o d   as  c l a i m e d   in   c l a i m   2  in   w h i c h   t h e   i n s i d e   e d g e s  

of   t h e   e n d s   of   t h e   t i n e s   (22 ,   23)  a r e   r o u n d e d   in   an  a d -  

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