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Connector  with  removable  socket  elements. 

l§7;  A  connector  (10)  which  has  socket  contacts  (40)  at  one 
end  which  can  be  removed  for  cleaning  or  replacement.  The 
connector  includes  a  shell  (16)  with  a  hollow  end  portion  (20), 
an  insulator  or  web  (21  )  lying  within  the  shell  and  having  a  face 
(28)  facing  the  shell  end  portion,  and  a  plurality  of  pin  contacts 
(30)  extending  through  the  insulator  or  web  and  having  ends 
projected  into  the  shell  end  portion.  A  plurality  of  socket 
modules  (42)  each  have  inner  and  outer  ends  that  can  each 
receive  a  pin  contact  (30,  48).  The  inner  ends  of  the  modules 
are  mounted  on  the  projecting  pin  contacts  (30),  and  the  outer 
ends  are  free  to  receive  pin  contacts  (48)  of  another  connector 
(50). 
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T h i s   i n v e n t i o n   r e l a t e s   to  c o n n e c t o r s   i n  

p a r t i c u l a r   c o n n e c t o r s   w i t h   r e m o v a b l e   s o c k e t   e l e m e n t s .  

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

e n v i r o n m e n t   s u c h   as  to   make  e l e c t r i c a l   c o n n e c t i o n  

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

h e a t   and  d i r t .   In  some  c a s e s ,   t he   c o n t a c t s   m u s t   b e  

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

g l a s s   c e r a m i c   i n s u l a t o r   w i t h i n   t he   c o n n e c t o r .   T h e  

h e a t   u s e d   d u r i n g   s e a l i n g   may  be  so  h i g h   t h a t   i t  

d e s t r o y s   t he   s p r i n g   t e m p e r   of  mos t   s p r i n g   m a t e r i a l s  

t h a t   c o u l d   be  u s e d   in  a  s o c k e t   c o n t a c t   t h a t   m u s t  

r e c e i v e   and  r e s i l i e n t l y   p r e s s   a g a i n s t   a  p i n  

c o n t a c t .   U .S .   P a t e n t   4 , 2 2 1 , 4 4 7 ,   d e s c r i b e s   a  s o c k e t  

c o n t a c t   a s s e m b l y   in  w h i c h   the   s p r i n g   can   b e  

i n s t a l l e d   a f t e r   t h e   r e s t   of  t h e   s o c k e t   c o n t a c t   h a s  

b e e n   h e r m e t i c a l l y   s e a l e d   in  t he   i n s u l a t o r .   W h i l e  

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

by  t he   h e a t   u s e d   d u r i n g   h e a t   s e a l i n g   of  t he   s o c k e t  

c o n t a c t ,   i t   s t i l l   r e s u l t s   in  the   p r e s e n c e   of  a  

p e r m a n e n t l y   i n s t a l l e d   s o c k e t   c o n t a c t   p o r t i o n .   S u c h  

a  s o c k e t   c o n t a c t   p o r t i o n   w i t h   a  d e e p   h o l e   f o r  

r e c e i v i n g   a  p i n   c o n t a c t ,   is   much  more  l i k e l y   to   b e  

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

h a s   no  r e c e s s e s .   A l s o ,   t h e   d e e p   r e c e s s   of  a  s o c k e t  

c o n t a c t   p o r t i o n   can   be  d i f f i c u l t   to  c l e a n   in  t h e  

f i e l d .   A  c o n n e c t o r   w i t h   s o c k e t   c o n t a c t s ,   fo r   u s e   i n  

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

and  c l e a n i n g   of  t he   e n t i r e   s o c k e t   e l e m e n t   w o u l d   b e  



of  c o n s i d e r a b l e   v a l u e .  

A c c o r d i n g   to   one  a s p e c t   of  t h e   p r e s e n t  
i n v e n t i o n   t h e r e   i s   p r o v i d e d   a  c o n n e c t o r   c o m p r i s i n g   a  

s h e l l   w i t h   a  h o l l o w   end  p o r t i o n   and  an  e n d ;   a n  

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

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

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

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

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

s h e l l   h o l l o w   end  p o r t i o n ;   a  p l u r a l i t y   of  s o c k e t  

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

e a c h   end  f o r m i n g   a  p i n - r e c e i v a b l e   s o c k e t   c o n t a c t ,  

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

c o n t a c t i n g   t h e   end  of  a  c o r r e s p o n d i n g   one  of  s a i d  

p l u r a l i t y   of   p i n   c o n t a c t ,   and  t h e   s e c o n d   end  of   e a c h  

s o c k e t   m o d u l e   f a c i n g   away  f r o m   t h e   f i r s t   end  t o  

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

a n o t h e r   c o n n e c t o r ,   b o t h   e n d s   of  e a c h   s o c k e t   m o d u l e  

l y i n g   s u b s t a n t i a l l y   w i t h i n   s a i d   s h e l l   h o l l o w   e n d  

p o r t i o n   to   f o r m   p a r t   of  t h e   c o n n e c t o r ;   and  r e t a i n i n g  

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

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

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

of  s a i d   c o n n e c t o r .  

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

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

s e c o n d   o p p o s i t e   end   p o r t i o n s ;   a  p l u r a l i t y   o f  

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

p o r t i o n s ,   s a i d   p i n   c o n t a c t s   a r r a n g e d   in  a  

p r e d e t e r m i n e d   p a t t e r n   as  s e e n   f r o m   an  end  of  s a i d  

s h e l l ;   p i n   h o l d i n g   means   f i x i n g   s a i d   p i n s   i n  

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

them  f r o m   e a c h   o t h e r ,   e a c h   p i n   c o n t a c t   h a v i n g   an  e n d  

e x t e n d i n g   i n t o   s a i d   h o l l o w   f i r s t   end  p o r t i o n   of   s a i d  



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

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

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

r e c e i v e d   in  i t s   o p p o s i t e   h o l e s ;   and  a  r e t a i n e r  

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

i n t o   s a i d   f i r s t   end  p o r t i o n   of  s a i d   s h e l l ,   s a i d  

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

i n n e r   and  o u t e r   e n d s   a r r a n g e d   in  t h e   same  p a t t e r n   a s  

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

w i d t h   t h a n   t h e   o u t s i d e   of  s a i d   s o c k e t   m o d u l e s   t o  

r e c e i v e   t hem  t h e r e i n   f r o m   t h e   i n n e r   end  of  t h e   h o l e  

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

h o l e   h a v i n g   a  c o n s t r i c t i o n   n e a r   i t s   o u t e r   end  w h i c h  

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

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

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

r e t a i n e r   l y i n g   in  s a i d   f i r s t   end  p o r t i o n   of  s a i d  

s h e l l ,   and  e a c h   s o c k e t   m o d u l e   r e c e i v i n g   an  end  o f  

one  of  s a i d   p i n   c o n t a c t s .  

A c c o r d i n g   to  a  f u r t h e r   a s p e c t   of  t h e  

p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  s o c k e t   m o d u l e  

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

p r e d e t e r m i n e d   a x i s ,   s a i d   body  h a v i n g   a  m i d d l e ,   a n d  

s a i d   body   h a v i n g   a  p a i r   of  o p p o s i t e   end  p o r t i o n s   o f  

a r c u a t e   s h a p e   and  e x t e n d i n g   by  l e s s   t h a n   a  c i r c l e  

a r o u n d   s a i d   a x i s ,   s a i d   body  m i d d l e   h a v i n g   a  p a i r   o f  

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

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

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

s u r r o u n d i n g   one  of  s a i d   i n t e r m e d i a t e   s u r f a c e  

p o r t i o n s   of  s a i d   b o d y ,   and  e a c h   hood  h a v i n g   an  o u t e r  

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

end  of  a  body   end  p o r t i o n ;   and  a  p a i r   of  s p r i n g s ,  

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

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



r e s p e c t i v e   h o o d ,   and  e a c h   s p r i n g   h a v i n g   a  s e c o n d  

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

a r c u a t e   end  p o r t i o n   and  s e r v i n g   in  u s e   to   p r e s s   a  

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

r e d u c e d   i n s i d e   d i a m e t e r   end  of  e a c h   hood   b e i n g   s m a l l  

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

t h e   s o c k e t   m o d u l e  .  

In  a c c o r d a n c e   w i t h   one  e m b o d i m e n t   of  t h e  

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

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

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

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

h o u s i n g   f o r m i n g   a  s h e l l ,   an  i n s u l a t o r   or  web  l y i n g  

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

in  t h e   i n s u l a t o r   and  h a v i n g   e n d s   p r o j e c t i n g   f rom  a  
f a c e   of   t h e   i n s u l a t o r .   A  g r o u p   of  s o c k e t   m o d u l e s   i s  

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

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

c o n n e c t o r   to   p r o v i d e   s o c k e t   c o n t a c t s   t h e r e a t ,   t h e  

s o c k e t   m o d u l e s   a r e   i n s t a l l e d   w i t h   t h e i r   i n n e r   e n d s  

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

h o l d   t h e   s o c k e t   m o d u l e s   in  p l a c e .   A n o t h e r   c o n n e c t o r  

w i t h   p i n   c o n t a c t s   can   be  m a t e d   by  p r o j e c t i n g   t h e   p i n  

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

of   t h e   s o c k e t   m o d u l e s .  

Each   s o c k e t   m o d u l e   c a n   i n c l u d e   a  body   w i t h  

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

end  p o r t i o n s .   A  hood   c o v e r s   e a c h   end  p o r t i o n .   A 

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

p o r t i o n   of  t h e   body   p r e s s e s   a  p i n   c o n t a c t   t h a t  

p r o j e c t s   t h r o u g h   an  end  of  t h e   h o o d ,   a g a i n s t   t h e  

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

b o d y .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  



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

d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  is  a  p a r t i a l l y   s e c t i o n a l   s i d e  

e l e v a t i o n   v iew  of  a  c o n n e c t o r   c o n s t r u c t e d   i n  

a c c o r d a n c e   w i t h   an  e m b o d i m e n t   of  the   p r e s e n t  

i n v e n t i o n ;  

F i g u r e   2  is   a  v i ew   t a k e n   on  t h e   l i n e   2-2  o f  

F i g u r e   1 ;  

F i g u r e   3  i s   a  p a r t i a l   s e c t i o n a l   v i ew   of  a  

p o r t i o n   of  t h e   c o n n e c t o r   of  F i g u r e   1,  s h o w i n g   a  
s o c k e t   m o d u l e   i n s t a l l e d   in  a  r e t a i n e r ;  

F i g u r e   4  is   a  s e c t i o n a l   v i e w   of  t h e   s o c k e t  

m o d u l e   of  F i g u r e   3 ;  

F i g u r e   5  i s   a  v i e w   t a k e n   on  t h e   l i n e   5-5  o f  

F i g u r e   4,  a n d  

F i g u r e   6  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   o f  

a  p o r t i o n   of  t h e   s o c k e t   m o d u l e   of  F i g u r e   4 .  

F i g u r e   1  i l l u s t r a t e s   a  c o n n e c t o r   10  w h i c h  

is   d e s i g n e d   fo r   u se   in  h o s t i l e   e n v i r o n m e n t s   w h e r e  

t h e   c o n n e c t o r   m i g h t   be  s u b j e c t e d   to   d i r t   a n d  

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

or  m a l e   end  12  w h i c h   is   d e s i g n e d   to   m a t e   w i t h   a  
f e m a l e   c o n n e c t o r   or  " p u s h - o n "   s o c k e t   c o n t a c t   or  t h e  

l i k e ,   and  a  s e c o n d   f e m a l e   end  14  d e s i g n e d   to   m a t e  

w i t h   a  m a l e   c o n n e c t o r .   The  c o n n e c t o r   i n c l u d e s   a  

h o u s i n g   w h i c h   f o r m s   a  s h e l l   16  w i t h   h o l l o w   e n d  

p o r t i o n s   18,  20.  A  p i n   h o l d i n g   a s s e m b l y   21  i n c l u d e s  

an  i n s u l a t o r   or  web  22,  w h i c h   i s   h e r e   shown  c o m p o s e d  

of  two  i n s u l a t o r   p l a t e s   23,  24,  and  is  f i x e d   i n  

p o s i t i o n   w i t h i n   t he   s h e l l .   The  h o l d i n g   a s s e m b l y  

a l s o   i n c l u d e s   m e t a l   end  p l a t e s   25,   27  and  h a s  

o p p o s i t e   f a c e s   26,  28  t h a t   r e s p e c t i v e l y   f a c e   t h e  

f i r s t   and  s e c o n d   e n d s   12,  14  of  t h e   c o n n e c t o r .   T h e  

i n s u l a t o r   22  may  be  r e p l a c e d   by  a  s o l i d   web  i n t e g r a l  

w i t h   s h e l l   16  and  w h i c h   c o n t a i n s   or  f i x e s   i n  



p o s i t i o n   p i n   c o n t a c t s   30,  by  i n d i v i d u a l   i n s u l a t e d  

g l a s s   or  g l a s s   c e r a m i c   s e a l i n g   b e a d s .   A  g r o u p   o f  

e l o n g a t e d   p i n   c o n t a c t s   30  a r e   f i x e d   in  p l a c e   in  t h e  

i n s u l a t o r   or  web  22,  and  e a c h   p i n   c o n t a c t   has   a  p a i r  
of  o p p o s i t e   e n d s   32,   34  t h a t   p r o j e c t   f r o m   o p p o s i t e  
f a c e s   of  t h e   i n s u l a t o r   or  web  i n t o   t h e   h o l l o w   e n d  

p o r t i o n s   18,  20  of  t h e   s h e l l .  

The  p o r t i o n   of  t h e   c o n n e c t o r   w h i c h   i n c l u d e s  

j u s t   t h e   s h e l l ,   i n s u l a t o r ,   and  p i n   c o n t a c t s ,   is   v e r y  

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

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

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

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

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

t e m p e r .   The  p i n   c o n t a c t s   can   be  h e a t   s e a l e d   in  t h e  

i n s u l a t o r ,   a t   t e m p e r a t u r e s   h i g h   e n o u g h   to   m e l t   a  

g l a s s   or  o t h e r   s i m i l a r   s e a l a n t ,   w h e r e   t h e  

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

s u i t a b l e   s o c k e t   c o n t a c t s .   E x p e r i e n c e   w i t h   c o n t a c t s  

in   h o s t i l e   e n v i r o n m e n t s   show  t h a t   s o c k e t   c o n t a c t s  

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

c o n t a c t s .  

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

s o c k e t   a s s e m b l y   40  i s   i n s t a l l e d   in  one  h o l l o w   e n d  

p o r t i o n   20  of  t h e   s h e l l   to   f o rm  a  g r o u p   of  s o c k e t  

c o n t a c t s   t h e r e i n .   The  s o c k e t   a s s e m b l y   i n c l u d e s   a  

p l u r a l i t y   of  s o c k e t   m o d u l e s   42  t h a t   e a c h   h a v e   a n  

i n n e r   end  44  t h a t   r e c e i v e s   t h e   p r o j e c t i n g   end  34  o f  

a  p i n   c o n t a c t ,   and  an  o p p o s i t e   o u t e r   end  46  t h a t   c a n  

r e c e i v e   t h e   p r o j e c t i n g   end  48  of   a  p i n   c o n t a c t   of  a  

m a t i n g   c o n n e c t o r   50.   B o t h   e n d s   44,  46  of  e a c h  

s o c k e t   m o d u l e   l i e   w i t h i n   t h e   h o l l o w   end  p o r t i o n   2 0  

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

s o c k e t   m o d u l e s   a r e   e n c i r c l e d   and  p r o t e c t e d   by  t h e  

s h e l l   to   fo rm  a  r u g g e d   c o n n e c t o r   w i t h   a  s o c k e t   e n d .  



The  s o c k e t   a s s e m b l y   40  i n c l u d e s   a  r e t a i n e r   5 2  

( r e t a i n e r   i n s u l a t o r )   t h a t   f i t s   a t   l e a s t   p a r t i a l l y  

i n t o   t h e   h o l l o w   s h e l l   end  20  to   h o l d   t h e   s o c k e t  

m o d u l e s   42  in  p l a c e .   The  r e t a i n e r   52  i s   i t s e l f  

r e l e a s e a b l y   h e l d   to   t he   s h e l l   by  a  s n a p   r i n g   5 4 .  

The  s o c k e t   a s s e m b l y   w i t h   i t s   s o c k e t   m o d u l e s ,   i s  

i n s t a l l e d   a f t e r   t h e   p i n   c o n t a c t s   30  h a v e   b e e n   h e a t  

s e a l e d   in  p l a c e ,   and  t h e   s o c k e t   a s s e m b l y   and  i t s  

m o d u l e s   can   be  e a s i l y   r e m o v e d   and  r e p l a c e d .  

As  shown  in  F i g u r e   3,  t h e   r e t a i n e r   5 2  

i n c l u d e s   a  f i r s t   or  i n n e r   f a c e   or  end  56  w h i c h   f a c e s  

t h e   f a c e   28  of  t h e   i n s u l a t o r   and  an  o p p o s i t e   s e c o n d  

or  o u t e r   f a c e   or  end  58.  The  r e t a i n e r   has   a  

p l u r a l i t y   of  t h r o u g h   h o l e s   60  t h a t   e x t e n d s   b e t w e e n  

i t s   e n d s .   Each  h o l e   i n c l u d e s   a  m a j o r   p o r t i o n   6 2  

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

d i a m e t e r   S  of  a  s o c k e t   m o d u l e   42  to   r e c e i v e   t h e  

s o c k e t   m o d u l e   t h e r e i n .   The  h o l e   d i a m e t e r   H  is   a t  

l e a s t   3%  g r e a t e r   t h a n   t h e   m o d u l e   d i a m e t e r   S,  t o  

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

t i l t   to  a c c o m m o d a t e   t he   p i n   c o n t a c t s   w i t h o u t  

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

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

be  more   t h a n   a b o u t   20%  g r e a t e r   t h a n   S,  or  e l s e   t h e y  

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

p i n   c o n t a c t s   when  t h e   r e t a i n e r   is  p u s h e d   i n t o   t h e  

s h e l l .  

Each  h o l e   60  i n c l u d e s   a  c o n s t r i c t e d   p o r t i o n  

64  n e a r   t h e   o u t e r   end  58  of  t he   r e t a i n e r   t h a t   is  o f  

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

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

p o r t i o n   64  is   of  a  g r a t   e n o u g h   d i a m e t e r   to  p a s s   t h e  

end  of  a  p i n   c o n t a c t   t h a t   is  to  be  m a t e d   to  t h e  

o u t e r   end  46  of  the   s o c k e t   m o d u l e .   The  m a j o r  

p o r t i o n   62  of  t h e   t h r o u g h   h o l e   is  made  l o n g e r   t h a n  



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

t h e m .   T h i s   a l l o w s   t h e   i n n e r   end  56  of  t h e   r e t a i n e r  

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

66  ( F i g u r e   1)  a t   t h e   s e c o n d   end  of  t h e   c o n n e c t o r   a n d  

f r o m   w h i c h   t h e   e n d s   of  t h e   p i n   c o n t a c t s   p r o j e c t .   By 

m a k i n g   t h e   l e n g t h   of   t h e   m a j o r   p o r t i o n   62  of  t h e  

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

t h e   s o c k e t   m o d u l e ,   t h e   s o c k e t   m o d u l e   can  s l i d e  

o u t w a r d l y ,   in  t h e   d i r e c t i o n   of  a r r o w   R,  e v e r y   t i m e   a  

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

end  46  of  t h e   s o c k e t   m o d u l e .   T h i s   r e s u l t s   in  t h e  

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

t h e   p i n   c o n t a c t   end  34  of  t h e   c o n n e c t o r   10.   A l s o ,  

t h i s   f a c i l i t a t e s   r e m o v a l   of  t h e   r e t a i n e r   52  a f t e r  

t h e   s n a p   r i n g   i s   r e m o v e d .   The  m a j o r   p o r t i o n   62  o f  

t h e   t h r o u g h   h o l e   is   a l s o   made  l o n g   e n o u g h   to   a l l o w  

t h e   i n n e r   end  44  of   e a c h   s o c k e t   m o d u l e   to  l i e   a  

d i s t a n c e   f r o m   a  s u r f a c e   66  of  t h e   c o n n e c t o r .  

F i g u r e   4  i l l u s t r a t e s   d e t a i l s   of  a  s o c k e t  

m o d u l e   42 .   The  s o c k e t   m o d u l e   i n c l u d e s   a  body   7 0  

e x t e n d i n g   a l o n g   an  a x i s   72  of   t h e   m o d u l e .   The  b o d y  

h a s   a  m i d d l e   74  and   a  p a i r   of  o p p o s i t e   end  p o r t i o n s  

76,   78.  Each  end  p o r t i o n   i s   of  a r c u a t e   s h a p e   b u t  

e x t e n d s   ( i n   c r o s s - s e c t i o n )   by  l e s s   t h a n   a  f u l l  

c i r c l e   a b o u t   t h e   b o d y   a x i s   72.  Each  end  p o r t i o n   h a s  

an  i n s i d e   s u r f a c e   80  ( F i g u r e   5)  t h a t   i s  

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

o u t s i d e   c u r v a t u r e   of  a  p i n   c o n t a c t   82  and  30.   T h e  

a r c u a t e   end  p o r t i o n s   76,  78  fo rm  s o c k e t   c o n t a c t s  

t h a t   can   r e c e i v e   and  e n g a g e   a  p i n   c o n t a c t   in  w i p i n g  

c o n t a c t .   A  n a p k i n   s p r i n g   84  is   i n s t a l l e d   a t   t h e  

b o d y   end  p o r t i o n ,   w i t h   one  s i d e   86  l y i n g   u n d e r   t h e  

a r c u a t e   end  p o r t i o n ,   and  w i t h   t h e   o t h e r   s i d e   f o r m i n g  

a  p a i r   of  f r e e   a rms   88,   90  ( F i g u r e   5)  t h a t   p r e s s   t h e  

p i n   c o n t a c t   82  a g a i n s t   t h e   i n s i d e   s u r f a c e   80  of  t h e  



b o d y   end  p o r t i o n .  

A  hood   92  h a s   an  i n n e r   end  94  s u r r o u n d i n g  

and  a t t a c h e d   to   t h e   m i d d l e   74  of  t h e   b o d y ,   and  a n  

o u t e r   end  96  l y i n g   b e y o n d   the   end  p o r t i o n   78  of  t h e  

b o d y .   The  o u t e r   end  p o r t i o n   96  of  t h e   hood  i s  

c o n s t r i c t e d ,   so  i t   can   p a s s   a  p i n   c o n t a c t   82,  b u t  

p r e v e n t s   t h e   l o s s   of  t h e   s p r i n g   84.   In  t h i s   s o c k e t  

m o d u l e ,   t he   m i d d l e   74  of  t he   body   i n c l u d e s   a  

g r e a t e s t   d i a m e t e r   p a r t   100  and  two  s l i g h t l y   r e d u c e d  

d i a m e t e r   i n t e r m e d i a t e   p o r t i o n s   102 ,   104  t h a t   f o r m  

l e d g e s   106  a g a i n s t   w h i c h   t he   i n n e r   e n d s   of  t h e   h o o d s  

a b u t   to   l i m i t   t h e   i n s e r t i o n   d i s t a n c e   of  t h e   h o o d s .  

Each  hood  is   in  i n t e r f e r e n c e   f i t   w i t h   a n  

i n t e r m e d i a t e   p o r t i o n   102  or  104 .   H o w e v e r ,   in  t h i s  

e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e   h o o d s   can  b e  

r e m o v e d ,   when  n e c e s s a r y ,   in  o r d e r   to   r e p l a c e   a  

n a p k i n   s p r i n g   84,   b e c a u s e   t h e y   a r e   f r e e   of  w e l d i n g  

to  t he   i n t e r m e d i a t e   body   p o r t i o n .   Each   end  p o r t i o n  

s u c h   as  78  is   of  a  s m a l l e r   o u t s i d e   r a d i u s   ( a s  

m e a s u r e d   f r o m   t he   a x i s   72)  t h a n   e a c h   i n t e r m e d i a t e  

p o r t i o n   102,   104 ,   to  p r o v i d e   a  gap  110  in  w h i c h   t h e  

l o w e r   s i d e   86  of  t h e   s p r i n g   can   l i e .   The  g r e a t e s t  
d i a m e t e r   m i d d l e   p a r t   100  has   a  l e n g t h   d e p e n d e n t   o n  

how  f a r   a p a r t   a r e   t h e   ends   of  t he   two  p i n   c o n t a c t s  

t h a t   a r e   to  be  i n t e r c o n n e c t e d ,   and  can  h a v e   a  l e n g t h  

r a n g i n g   f r o m   z e r o   up  to   any  p r o d u c e a b l e   l e n g t h .  

The  body   70  f o r m s   an  a b u t t i n g   s u r f a c e   1 1 2 ,  

w h i c h   can   be  e n g a g e d   by  the   t i p   30T  of  a  p i n   c o n t a c t  

of  t he   c o n n e c t o r   whose   h o l l o w   end  p o r t i o n   r e c e i v e s  

t he   s o c k e t   a s s e m b l y .   The  d i s t a n c e   D  b e t w e e n   t h e  

a b u t t i n g   s u r f a c e   112  and  t he   i n n e r   end  44  of  t h e  

s o c k e t   m o d u l e ,   is   l e s s   t h a n   t he   l e n g t h   P  of  t h e  

p r o j e c t i n g   p o r t i o n   of  t he   p in   c o n t a c t   30.  T h i s  

a s s u r e s   t h a t   t h e   m o d u l e   ends   44  do  n o t   c o n t a c t   t h e  

a b u t t i n g   s u r f a c e   66  of  t he   m e t a l   p l a t e   2 7 .  



T h u s ,   t h e   i n v e n t i o n   p r o v i d e s   a  c o n n e c t o r  

f o r   u s e   in  h o s t i l e   e n v i r o n m e n t s ,   w h e r e i n   o n l y   p i n  

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

c o n n e c t o r   has   a  s o c k e t   end  p o r t i o n .   T h i s   i s  

a c c o m p l i s h e d   by  t h e   u se   of  s o c k e t   m o d u l e s   t h a t   l i e  

a t   l e a s t   p a r t i a l l y   w i t h i n   an  end  of  t h e   c o n n e c t o r  

s h e l l   and  w h i c h   h a v e   one  end  f o r   r e c e i v i n g   a  p i n  

c o n t a c t   of  t h e   c o n n e c t o r   and  an  o p p o s i t e   end  f o r  

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

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

m o d u l e s   in   p l a c e   in  t h e   c o n n e c t o r .   Each  s o c k e t  

m o d u l e   can   i n c l u d e   a  body   w i t h   a r c u a t e   o p p o s i t e   e n d  

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

t h e   a r c u a t e   end  p o r t i o n   and  an  o p p o s i t e   s i d e   w h i c h  

c a n   p r e s s   a g a i n s t   a  p i n   c o n t a c t ,   and  a  hood   w h i c h  

s u r r o u n d s   e a c h   end  p o r t i o n   of  t h e   b o d y .   The  s o c k e t  

m o d u l e s   c a n   be  e a s i l y   r e m o v e d   f o r   c l e a n i n g   o r  

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

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

c o n n e c t o r .   I t   i s   p o s s i b l e   f o r   t h e   s o c k e t   m o d u l e   t o  

be  made   so  t h a t   i t   c an   be  t a k e n   a p a r t ,   as  to   r e p l a c e  

a  s p r i n g   t h a t   h a s   b e e n   d a m a g e d .  



1.  A  c o n n e c t o r   ( 1 0 ) ,   c h a r a c t e r i s e d   by  a  

s h e l l   (16)   w i t h   a  h o l l o w   end  p o r t i o n   (20)   and  an  e n d  

( 1 8 ) ;   an  i n s u l a t o r   (22)   l y i n g   w i t h i n   s a i d   s h e l l   ( 1 6 )  

and  h a v i n g   a  f i r s t   f a c e   (28)   l y i n g   c l o s e s t   to   s a i d  

s h e l l   h o l l o w   end  p o r t i o n   ( 2 0 ) ;   a  p l u r a l i t y   o f  

e l o n g a t e d   p i n   c o n t a c t s   (30)   f i x e d   in  p l a c e   in  s a i d  

i n s u l a t o r   ( 2 2 ) ,   e a c h   p i n   c o n t a c t   (30)   h a v i n g   an  e n d  

(34)   t h a t   p r o j e c t s   f r o m   s a i d   i n s u l a t o r   f a c e   (28)   a n d  

i n t o   l a i d   s h e l l   h o l l o w   end  p o r t i o n   ( 2 0 ) ;   a  p l u r a l i t y  

of  s o c k e t   m o d u l e s   ( 4 2 ) ,   e a c h   h a v i n g   f i r s t   and  s e c o n d  

o p p o s i t e   ends   (44 ,   46)  e a c h   end  f o r m i n g   a  

p i n - r e c e i v a b l e   s o c k e t   c o n t a c t ,   t h e   f i r s t   end  (44)   o f  

e a c h   s o c k e t   m o d u l e   (42)   r e c e i v i n g   and  c o n t a c t i n g   t h e  

end  (34)   of  a  c o r r e s p o n d i n g   one  of  s a i d   p l u r a l i t y   o f  

p i n   c o n t a c t s   ( 3 0 ) ,   and  t he   s e c o n d   end  (46)   of  e a c h  

s o c k e t   m o d u l e   (42)   f a c i n g   away  f rom  t h e   f i r s t   e n d  

(44)   to   r e c e i v e   in  u se   of  s a i d   c o n n e c t o r   a  p i n  

c o n t a c t   (82)   of  a n o t h e r   c o n n e c t o r ,   b o t h   e n d s   ( 4 4 ,  

46)  of  e a c h   s o c k e t   m o d u l e   (42)   l y i n g   s u b s t a n t i a l l y  

w i t h i n   s a i d   s h e l l   h o l l o w   end  p o r t i o n   (20)   to  f o r m  

p a r t   of  t h e   c o n n e c t o r   ( 1 0 ) ;   and  r e t a i n i n g   m e a n s   ( 5 2 )  

f a s t e n e d   in  s a i d   s h e l l   (16)   fo r   r e t a i n i n g   s a i d  

s o c k e t   m o d u l e s   (42)   s e c u r e l y   in  s a i d   s h e l l   h o l l o w  

end  p o r t i o n   (20)   so  t h e y   a r e   n o t   p u l l e d   o u t  

t h e r e f r o m   in  use   of  s a i d   c o n n e c t o r   ( 1 0 ) .  

2.  A  c o n n e c t o r   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   r e t a i n i n g   m e a n s   (52 )   i s  

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

(20)   so  i t   can   be  r e m o v e d   f r o m   t he   s h e l l   (16)   t o  

e n a b l e   r e m o v a l   of  s a i d   s o c k e t   m o d u l e s   ( 4 2 ) .  

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

c l a i m   2,  c h a r a c t e r i s e d   in  t h a t   s a i d   r e t a i n i n g   m e a n s  

(52)   i n c l u d e s   a  r e t a i n e r   i n s u l a t o r   (52)   h a v i n g   a n  

i n n e r   end  (56)   f a c i n g   s a i d   f i r s t   f a c e   (28)   of  s a i d  



i n s u l a t o r   (22)   and  a  s e c o n d   o u t e r   end  ( 5 8 ) ,   s a i d  

r e t a i n e r   i n s u l a t o r   (52)   h a v i n g   a  p l u r a l i t y   o f  

t h r o u g h   h o l e s   (60)   e x t e n d i n g   b e t w e e n   i t s   e n d s   ( 5 6 ,  

5 8 ) ,   s a i d   t h r o u g h   h o l e s   (60)   b e i n g   of  g r e a t e r  
d i a m e t e r   t h a n   s a i d   s o c k e t   m o d u l e s   (42)   a t   l o c a t i o n s  

e x t e n d i n g   f r o m   s a i d   i n n e r   e n d s   (56)   of  s a i d   t h r o u g h  
h o l e s   (60)   and  a l o n g   m o s t   of  t h e i r   l e n g t h   to   r e c e i v e  

s a i d   s o c k e t   m o d u l e s   ( 4 2 ) ,   b u t   s a i d   t h r o u g h   h o l e s  

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

o u t e r   e n d s   (58)   of  s a i d   r e t a i n e r   i n s u l a t o r   ( 5 2 ) ,  

w h e r e b y   t h e   s o c k e t   m o d u l e s   (42 )   can   be  l o a d e d   in  t h e  

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

o n t o   t h e   e n d s   (34)   of  t h e   p i n   c o n t a c t s .  

4.  A  c o n n e c t o r   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   r e t a i n i n g   means   ( 5 2 )  

h o l d s   t h e   s e c o n d   e n d s   (46)   of  s a i d   s o c k e t   m o d u l e s  

( 4 2 )   so  t h e y   can   move  in  l a t e r a l   d i r e c t i o n s   t h a t   a r e  

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

( 3 4 )   by  a t   l e a s t   a b o u t   3%  of  t h e i r   o u t s i d e   w i d t h .  

5.  A  c o n n e c t o r   as  c l a i m e d   in  a n y  o n e   o f  

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

s o c k e t   m o d u l e   (42)   i n c l u d e s   an  e l o n g a t e d t b o d y   ( 7 0 )  

e x t e n d i n g   a l o n g   a  p r e d e t e r m i n e d   a x i s   ( 7 2 ) ,   s a i d   b o d y  

(70)   h a v i n g   a  l a r g e l y   c y l i n d r i c a l   m i d d l e   (74)   of  a  
f i r s t   o u t s i d e   r a d i u s ,   o p p o s i t e   i n t e r m e d i a t e   l a r g e l y  

c y l i n d r i c a l   p o r t i o n s   ( 1 0 2 ,   104)  e x t e n d i n g   i n  

o p p o s i t e   d i r e c t i o n s   f rom  t h e   m i d d l e   (74)   and  h a v i n g  

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

r a d i u s ,   and  o p p o s i t e   end  p o r t i o n s   (76 ,   78)  e x t e n d i n g  

f r o m   s a i d   i n t e r m e d i a t e   p o r t i o n s   ( 1 0 2 ,   1 0 4 ) ,   e a c h   e n d  

p o r t i o n   (76 ,   78)  h a v i n g   a  s m a l l e r   o u t s i d e   r a d i u s  

t h a n   s a i d   s e c o n d   r a d i u s   and  e a c h   end  p o r t i o n   b e i n g  
of  a r c u a t e   s h a p e   b u t   e x t e n d i n g   by  l e s s   t h a n   a  f u l l  

c i r c l e   a b o u t   s a i d   a x i s   ( 7 2 ) ;   a  p a i r   of  s p r i n g s   ( 8 4 ) ,  

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



p o r t i o n s   (76 ,   78)  and  h a v i n g   at   l e a s t   o n e  

p i n - e n g a g i n g   r e g i o n   (88 ,   90)  l y i n g   on  a  s i d e   of  s a i d  

a x i s   (72)   t h a t   is   g e n e r a l l y   o p p o s i t e   a  body   e n d  

p o r t i o n   (76 ,   78)  to   p r e s s   a  p in   c o n t a c t   (72 ,   8 2 )  

t o w a r d s   t h e   i n s i d e   s u r f a c e   (80)   of  t he   end  p o r t i o n  

(76 ,   7 8 ) ;   and  a  p a i r   of  l a r g e l y   c y l i n d r i c a l   h o o d s  

(92)   s u r r o u n d i n g   s a i d   end  p o r t i o n s   (76,   78)  of  s a i d  

body  (70)   and  s a i d   s p r i n g s   ( 8 4 ) ,   e a c h   hood  ( 9 2 )  

h a v i n g   an  i n n e r   end  (94)   s u r r o u n d i n g   and  i n  

i n t e r f e r e n c e   f i t   w i t h   t h e   r e s p e c t i v e   i n t e r m e d i a t e  

p o r t i o n   ( 1 0 2 ,   104)   of  t he   body   (70)   and  an  o u t e r   e n d  

(96)   t h a t   is   o f  r e d u c e d   i n s i d e   d i a m e t e r   to   p r e v e n t  

t h e   l o s s   of  t h e   r e s p e c t i v e   s p r i n g   (84)   t h e r e t h r o u g h .  

6.  A  c o n n e c t o r   as  c l a i m e d   in  a n y  o n e   o f  

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

s h e l l   end  (18)   c o m p r i s e s   a  r e s p e c t i v e   s h e l l   h o l l o w  

end  p o r t i o n ,   t h e   c o n n e c t o r   (10)   i n c l u d i n g   a  p i n  

h o l d i n g   a s s e m b l y   (21)   w h i c h   i n c l u d e s   s a i d   i n s u l a t o r  

(22)   and  a  p a i r   of  m e t a l   end  p l a t e s   (25 ,   27)  w h i c h  

e a c h   h a v e   a  f a c e   (26 ,   28)  t h a t   l i e s   a t   a  r e s p e c t i v e  

h o l l o w   end  p o r t i o n   (18 ,   20)  of  t he   s h e l l   ( 1 6 ) ;   a n d  

e a c h   s o c k e t   m o d u l e   (42)   has   an  i n t e r n a l   a b u t t i n g  

s u r f a c e   (112)   t h a t   a b u t s   a  t i p   of  t he   r e s p e c t i v e  

p r o j e c t i n g   p i n   c o n t a c t   end  ( 3 0 T ) ,   e a c h   p i n   c o n t a c t  

end  (30T)   p r o j e c t s   a  d i s t a n c e   P  f rom  a  c o r r e s p o n d i n g  

f a c e   (28)   o f   t h e   r e s p e c t i v e   m e t a l   end  p l a t e ,   w h e r e   P 

is   g r e a t e r   t h a n   t h e   d i s t a n c e   D  b e t w e e n   t h e   a b u t t i n g  

s u r f a c e   (112)   of  t h e   s o c k e t   m o d u l e   (42)   and  t h e  

f i r s t   end  (44)   of  t h e   s o c k e t   m o d u l e   ( 4 2 ) ,   w h e r e b y   t o  

m a i n t a i n   t he   f i r s t   end  (44)   of  t h e   s o c k e t   m o d u l e  

away  f rom  t he   f a c e   (28)   of  t h e   m e t a l   end  p l a t e   ( 2 7 ) .  

7.  A  c o n n e c t o r   (10)   c h a r a c t e r i s e d   by  a  

l a r g e l y   c y l i n d r i c a l   s h e l l   (16)   h a v i n g   h o l l o w   f i r s t  

and  s e c o n d   o p p o s i t e   end  p o r t i o n s   (20 ,   1 8 ) ;   a  

p l u r a l i t y   of  p a r a l l e l   p i n   c o n t a c t s   (30)   e x t e n d i n g  



b e t w e e n   s a i d   end  p o r t i o n s   (18 ,   2 0 ) ,   s a i d   p i n  

c o n t a c t s   (30)   a r r a n g e d   in  a  p r e d e t e r m i n e d   p a t t e r n   a s  

s e e n   f r o m   an  end  of  s a i d   s h e l l   ( 1 6 ) ;   p i n   h o l d i n g  

m e a n s   (22)   f i x i n g   s a i d   p i n s   (30)   in  p o s i t i o n   in  s a i d  

s h e l l   (16)   and  e l e c t r i c a l l y   i s o l a t i n g   t h e m   f r o m   e a c h  

o t h e r ,   e a c h   p i n   c o n t a c t   (30)   h a v i n g   an  end  ( 3 2 )  

e x t e n d i n g   i n t o   s a i d   h o l l o w   f i r s t   end  p o r t i o n   (20)   o f  

s a i d   s h e l l   ( 1 6 ) ;   a  p l u r a l i t y   of  s o c k e t   m o d u l e s   ( 4 2 ) ,  

e a c h   h a v i n g   o p p o s i t e   ends   (44 ,   46)  f o r m i n g  

p i n - r e c e i v i n g   h o l e s ,   e a c h   m o d u l e   (42)   h a v i n g   m e a n s  

f o r   c o n n e c t i n g   a  p a i r   of  p i n s   (30 ,   82)  r e c e i v e d   i n  

i t s   o p p o s i t e   h o l e s ;   and  a  r e t a i n e r   (52 )   c o n s t r u c t e d  

of   i n s u l a t i v e   m a t e r i a l   and  f o r m e d   to   f i t   i n t o   s a i d  

f i r s t   end  p o r t i o n   (20)   of  s a i d   s h e l l ,   s a i d   r e t a i n e r  

(52)   h a v i n g   a  p l u r a l i t y   of  t h r o u g h   h o l e s   (60)   w i t h  

i n n e r   and  o u t e r   e n d s   (56 ,   58)  a r r a n g e d   in  t h e   s a m e  

p a t t e r n   as   s a i d   p i n   c o n t a c t s   ( 3 0 ) ,   e a c h   h o l e   ( 6 0 )  

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

s a i d   s o c k e t   m o d u l e s  ( 4 2 )  -  t o   r e c e i v e   t h e m   t h e r e i n  

f r o m   t h e   i n n e r   end  (56)   of  t h e   h o l e   (60)   and  a l o n g  

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

h a v i n g   a  c o n s t r i c t i o n   (64)   n e a r   i t s   o u t e r   end  ( 5 8 )  

w h i c h   p r e v e n t s   t h e   p a s s a g e   of  a  s o c k e t   m o d u l e   ( 4 2 )  

w h i l s t   a l l o w i n g   p a s s i n g   a  p in   c o n t a c t   (82)   o f  

a n o t h e r   c o n n e c t o r ;   e a c h   s o c k e t   m o d u l e   (42)   l y i n g   i n  

a  r e t a i n e r   h o l e   ( 6 0 ) ,   s a i d   r e t a i n e r   (52)   l y i n g   i n  

s a i d   f i r s t   end  p o r t i o n   (20)   of  s a i d   s h e l l ,   and  e a c h  

s o c k e t   m o d u l e   (42)   r e c e i v i n g   an  end  (34)   of  one  o f  

s a i d   p i n   c o n t a c t s   ( 3 0 ) .  

8.  A  c o n n e c t o r   as  c l a i m e d   in  c l a i m   7 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   r e t a i n e r   (52)   l i e s  

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

p o r t i o n   (20)   and  has   s u b s t a n t i a l l y   no  p r o t r u s i o n  

t h e r e f r o m .  



9.  A  s o c k e t   m o d u l e   a p p a r a t u s   ( 4 2 ) ,  

c h a r a c t e r i s e d   by  a  body   (70)   e x t e n d i n g   a l o n g   a  

p r e d e t e r m i n e d   a x i s   ( 7 2 ) ,   s a i d   body   h a v i n g   a  m i d d l e  

( 7 4 ) ,   and  s a i d   body   h a v i n g   a  p a i r   of  o p p o s i t e   e n d  

p o r t i o n s   (76 ,   78)  of  a r c u a t e   s h a p e   and  e x t e n d i n g   b y  

l e s s   t h a n   a  c i r c l e   a r o u n d   s a i d   a x i s   ( 7 2 ) ,   s a i d   b o d y  

m i d d l e   (74)   h a v i n g   a  p a i r   of  i n t e r m e d i a t e   s u r f a c e  

p o r t i o n s   ( 1 0 2 ,   104)   each   h a v i n g   a  l a r g e l y  

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

c y l i n d r i c a l   h o l l o w   h o o d s   ( 9 2 ) ,   e a c h   h a v i n g   an  i n n e r  

end  s u r r o u n d i n g   one  of  s a i d   i n t e r m e d i a t e   s u r f a c e  

p o r t i o n s   ( 1 0 2 ,   104)   of  s a i d   body   ( 7 0 ) ,   and  e a c h   h o o d  

(92)   h a v i n g   an  o u t e r   end  (96)   of  r e d u c e d   i n s i d e  

d i a m e t e r   and  l y i n g   b e y o n d   t h e   end  of  a  body   e n d  

p o r t i o n   (76 ,   7 8 ) ;   and  a  p a i r   of  s p r i n g s   ( 8 4 ) ,   e a c h  

s p r i n g   (84)   h a v i n g   a  f i r s t   s i d e   (86)   t r a p p e d   b e t w e e n  

a  r e s p e c t i v e   one   of  s a i d   a r c u a t e   end  p o r t i o n s   ( 7 6 ,  

78)  and  t h e   r e s p e c t i v e   hood  ( 9 2 ) ,   and  e a c h   s p r i n g  

(84)   h a v i n g   a  s e c o n d   s i d e   (88 ,   90)  s p a c e d   f r o m   a n d  

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

s e r v i n g   in  u s e   to   p r e s s   a  p i n   c o n t a c t   ( 30 ,   8 2 )  

a g a i n s t   t h e   a r c u a t e   end  p o r t i o n   ( 76 ,   7 8 ) ,   s a i d  

r e d u c e d   i n s i d e   d i a m e t e r   end  (96)   of  e a c h   hood   ( 9 2 )  

b e i n g   s m a l l   e n o u g h   to   p r e v e n t   p a s s a g e   of  a  

c o r r e s p o n d i n g   s p r i n g   (84)   b u t   l a r g e   e n o u g h   to   p a s s  

t h e   p i n   c o n t a c t   (30 ,   82)  in  use   of  t h e   s o c k e t   m o d u l e .  

10.   A  s o c k e t   m o d u l e   a p p a r a t u s   as  c l a i m e d  

in  c l a i m   9  in  c o m b i n a t i o n   w i t h   a  c o n n e c t o r  

c h a r a c t e r i s e d   by  a  s h e l l   (16)   w i t h   a  m i d d l e   (22 )   a n d  

a  h o l l o w   end  p o r t i o n   ( 2 0 ) ,   and  a  p l u r a l i t y   of   p i n  

c o n t a c t s   (30)   p r o j e c t i n g   f rom  s a i d   m i d d l e   (22)   i n t o  

s a i d   end  p o r t i o n   ( 2 0 ) ;   a  r e t a i n e r   (52)   w h i c h   can   f i t  

i n t o   s a i d   h o l l o w   end  p o r t i o n   ( 2 0 ) ,   s a i d   r e t a i n e r  

(20)   h a v i n g   i n n e r   and  o u t e r   o p p o s i t e   f a c e s   (56 ,   5 8 )  

and  h a v i n g   a  p l u r a l i t y   of  e l o n g a t e d   h o l e s   ( 6 0 )  



e x t e n d i n g   b e t w e e n   s a i d   i n n e r   and  o u t e r   f a c e s   ( 5 6 ,  

5 8 ) ;   a  p l u r a l i t y   of  a d d i t i o n a l   s o c k e t   m o d u l e s   ( 4 2 )  

w h i c h   a r e   s u b s t a n t i a l l y   the   same  as  t h e   f i r s t  

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

(42)   b e i n g   f o r m e d   to   r e c e i v e   a  r e s p e c t i v e   one   o f  

s a i d   p i n   c o n t a c t s   (30)   a t   a  f i r s t   end  of  t h e   b o d y  

t h e r e o f ;   s a i d   h o l e s   in  s a i d   r e t a i n e r   (60 )   b e i n g   w i d e  

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

f a c e   (56 )   to   a  l o c a t i o n   s p a c e d   f r o m   s a i d   o u t e r   f a c e  

( 5 8 ) ,   to   r e c e i v e   s a i d   s o c k e t   m o d u l e s   ( 4 2 ) ,   b u t   s a i d  

h o l e s   b e i n g   of   r e d u c e d   w i d t h   (64)   n e a r   s a i d   o u t e r  

f a c e   (58)   to   p r e v e n t   t h e   p a s s a g e   of  s a i d   s o c k e t  

m o d u l e s   ( 4 2 ) ;   s a i d   s o c k e t   m o d u l e s   (42)   l y i n g   in  s a i d  

r e t a i n e r   h o l e s   ( 6 0 ) ,   s a i d   r e t a i n e r   ( 5 2 )   l y i n g   i n  

s a i d   h o l l o w   end  p o r t i o n   (20)   of  s a i d   s h e l l   ( 1 6 ) ,   a n d  

s a i d   p i n   c o n t a c t s   (30)   l y i n g   in  one   end  of   e a c h  

s o c k e t   m o d u l e   ( 4 2 ) .  

11.   A  s o c k e t   m o d u l e   a p p a r a t u s   as  c l a i m e d  

in   c l a i m   9,  c h a r a c t e r i s e d   in  t h a t   t h e   i n n e r   end  ( 9 4 )  

of   e a c h   h o o d   (92 )   i s   in  i n t e r f e r e n c e   f i t   w i t h   t h e  

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

p o r t i o n   ( 1 0 2 ,   1 0 4 ) ,   b u t   i s   f r e e   of  w e l d i n g , t h e r e t o ,  

so  t h e   hood   (92)   can   be  r e m o v e d   to   r e m o v e   t h e  

c o r r e s p o n d i n g   s p r i n g .  
12.   A  s o c k e t   m o d u l e   a p p a r a t u s   as  c l a i m e d  

in  c l a i m   9,  c h a r a c t e r i s e d   in  t h a t   s a i d   b o d y   (70)   h a s  

a  g r e a t e s t   d i a m e t e r   p o r t i o n   (74)   of  g r e a t e r   d i a m e t e r  

t h a n   s a i d   i n t e r m e d i a t e   p o r t i o n   ( 1 0 2 ,   104)   and  l y i n g  

b e t w e e n   t h e m ,   and  t h e   i n n e r   end  (94)   of  e a c h   h o o d  

(92)   s u b s t a n t i a l l y   a b u t s   ( 1 0 6 )   s a i d   g r e a t e s t  
d i a m e t e r   p o r t i o n   ( 7 4 ) ,   w h e r e b y   to   l i m i t   t h e  

i n s e r t i o n   d i s t a n c e   of  t h e   hood  ( 9 2 ) .  
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