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>54)  Electrical  connector  assembly. 

An  electrical  connector  assembly  having  low  mating 
force  and  moisture  protection  for  an  electrical  connection 
between  contacts  (120,  220)  in  each  of  the  two  connector 
halves  (100,  200)  of  the  assembly,  said  electrical  connector 
assembly  including  an  interfacial  seal  (150)  made  of  closed 
cell  foam  elastomeric  material  mounted  between  the  forward 
faces  of  the  connector  halves  (100,200)  and  preferably  rear 
mounted  grommets  (180,280),  preferably  made  of  a  silicone 
rubber  such  as  polymethyl  silane,  and  the  preferred  elas- 
tomeric  foam  material  having  a  density  of  approximately  .45 
the  density  of  a  solid  (non-foam)  material. 



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  an  e l e c t r i c a l   c o n n e c -  

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

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

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

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

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

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

More  s p e c i f i c a l l y ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  e l e c t r i c a l  

c o n n e c t o r   w h i c h   h a s   a  low  m a t i n g   f o r c e   and  w h i c h   p r o v i d e s   an  e l e c -  

t r i c a l   i n t e r c o n n e c t i o n   of  m a t e d   l i n e s   w h i c h   i s   r e l a t i v e l y   r e s i s -  

t a n t   to   m o i s t u r e   p e n e t r a t i o n   ( m o i s t u r e - p r o o f ) .   B e c a u s e   of  the  s a l t  

c o n t a m i n a n t s   i n h e r e n t   in  m o i s t u r e ,   m o i s t u r e   can  c r e a t e   a  g a l v a n i c  

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

t h e   m e t a l l i c   c o n d u c t o r s   of  c o n t a c t s .   A d d i t i o n a l l y ,   m o i s t u r e  u n d e -  

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

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

E l e c t r i c a l   c o n n e c t o r s   a r e   known  w h i c h   h a v e   low  m a t i n g  

f o r c e s .   One  s u c h   c o n n e c t o r   t y p e   i s   d e s c r i b e d   in  U .S .   P a t e n t  

No.  3 , 7 2 5 , 8 4 4 .   The  c o n n e c t o r   i n c l u d e s   c o n t a c t s   h a v i n g   a  p l u r a l i t y  

or   b u n d l e   of   a x i a l l y   a l i g n e d   w i r e s ,   e a c h   h a v i n g   a  f o r w a r d   a n g l e d  

or  t a p e r e d   end  s u r f a c e .   T h e  b u n d l e   of  one  c o n t a c t   i n t e r f i t s   i n a n  

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

W h i l e   t h i s   c o n n e c t o r   h a s   a  r e l a t i v e l y   low  m a t i n g   f o r c e ,   i t   d o e s  

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

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

in  many  i n s t a n c e s ,   i t   i s   d e s i r a b l e   to  p r o v i d e   t h e   m o i s t u r e - p r o o f  

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

In  s u c h   i n s t a n c e s ,   i t   i s   s o m e t i m e s   e x p e n s i v e   or  d i f f i -  

c u l t   to  o b t a i n   a  m o i s t u r e - p r o o f   c o n n e c t i o n .   F u r t h e r m o r e ,   the  a p p l i -  

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

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

c o n n e c t o r s   t h e m s e l v e s   have   a  n u m b e r   of  c o n t a c t s   and  e a c h   c o n t a c t  

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

i n c r e m e n t   to   t h e   m a t i n g   f o r c e   i s   u n d e s i r a b l e .   F u r t h e r m o r e , i n   some 

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

v i s i o n   of  a  m o i s t u r e - p r o o f   a r r a n g e m e n t   w h i c h   has   a  s i g n i f i c a n t  

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



c o u l d   be  u s e d .  

In  some  of  t h e   p r i o r   a r t   a p p l i c a t i o n s ,   a  m o i s t u r e - p r o o f  

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

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

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

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

r e s i l i e n t l y   r e t u r n   to   a  s m a l l e r   d i a m e t e r   to  e n g a g e   t h e  

w i r e   in  t h e   p o r t i o n   of  t h e   web.  W h i l e   s u c h   a  g r o m m e t   p r o v e s  

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

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

i s   a  l i m i t a t i o n   in  some  i n s t a n c e s .  

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

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

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

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

v e l y   low  y i e l d s o f   a c c e p t a b l e   p a r t s .  

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

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

q u i r e   b o t h   m o i s t u r e - p r o o f   i n t e r c o n n e c t i o n   and  a  low  m a t i n g   f o r c 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 h e   d i s a d v a n t a g e s   a n d  

l i m i t a t i o n s   of   t h e   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   an  e l e c -  

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

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

of   t h e   m a t i n g   and  p a s s a g e s   e x t e n d i n g   t h e r e t h r o u g h   and  t e r m i n a t i n g  

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

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

h o u s i n g s   and  e x t e n d i n g   f o r w a r d l y   to  t h e   f o r w a r d   f a c e ,   in  w h i c h  

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

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

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

i n t o   a  c l o s e d   c e l l   foam  s t r u c t u r e .  

In  t h e   p r e f e r r e d   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   e l e c -  

t r i c a l   c o n n e c t o r   a s s e m b l y   a d d i t i o n a l l y   i nc ludes   r e a r   mounted  g r o m m e t  

type  mo i s tu r e   p r o t e c t i o n s ,   p r e f e r a b l y   in  the  form  of  c l o s e d   c e l l   f oam,   t o  

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

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

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

a  l o n g   l i f e ,   to   be  more   r e l i a b l e   and  f r e e   of  c o n t a m i n a t i n g   s a l t s .  
In  a d d i t i o n ,   i t   h a s   t h e   a d v a n t a g e s  :   t h a t   t h e   low  m a t i n g   f o r c e   i s  



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

t h e   c o o p e r a t i n g   e l e m e n t s ;   t h a t   s a i d   a s s e m b l y   i s   s i m p l e   to   a s s e m -  

b l e   and  d i s a s s e m b l e ;   and  t h a t   s a i d   a s s e m b l y   i s   o f  a   low  m a n u f a c -  

t u r i n g   and  a s s e m b l i n g   c o s t .  

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

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  t h e   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 e  

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

FIGURE  1  i s   a  c r o s s - s e c t i o n a l   v iew  of  a  c o n n e c t o r   h a l f  

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

s e r t   a s s e m b l y .  

FIGURE  2  i s   a  c r o s s - s e c t i o n a l   v i ew   of  a  m a t e d   c o n n e c t o r  

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

FIGURE  3  i s   an  a l t e r n a t e   e m b o d i m e n t   f o r   j o i n i n g   t h e  

c o n n e c t o r   h a l v e s .  

F IGURE 4   i s   an  e n l a r g e d   v iew  of  a  c r o s s - s e c t i o n   of  t h e  

i n t e r f a c i a l   c l o s e d   c e l l   f oam,   c u t   a l o n g   t h e   l i n e   IV- IV  in  FIGURE 

1 .  

FIGURE  1  shows   a  p o r t i o n   of  a  c o n n e c t o r   h a l f   100  o f  

t h e   p r e s e n t   i n v e n t i o n .   The  c o n n e c t o r   100  i n c l u d e s   a  b o d y   110  a n d  

an  i n t e r f a c i a l   s e a l   150.  A  p a s s a g e   160  e x t e n d s   t h r o u g h   t he   b o d y  

110  and  t h e   i n t e r f a c i a l   s e a l   150  b e t w e e n   a  f r o n t   m a t i n g   f a c e   152  

and  a  r e a r   f a c e   1 1 8 .  

The  body   110  i s   p r e f e r a b l y   made  of  a  m o l d e d   p l a s t i c  

s u c h   as  t h e r m o p l a s t i c   or  t h e r m o s e t   r e s i n s .   A  p r e f e r r e d   m a t e r i a l  

f o r   t h e   body  110  i s   a  p o l y c a r b o n a t e   r e s i n   so ' ld   by  G e n e r a l   E l e c -  

t r i c   u n d e r   t h e   t r a d e m a r k   L e x a n ,   a l t h o u g h   o t h e r   t h e r m o p l a s t i c   m a -  

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

be  u s e d .   A d d i t i o n a l   s u i t a b l e   m a t e r i a l s   i n c l u d e   t h e r m o p l a s t i c  . p o -  

l y e s t e r s   ( s o l d   u n d e r   t h e   t r a d e m a r k   V a l o x   and  G a f i t e ) - a n d   PBT  a n d  

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

The  body   110  a d v a n t a g e o u s l y   i n c l u d e s   m o u n t i n g   p r o j e c -  

t i o n s   111  and  f o r w a r d l y   p r o j e c t i n g   a rms  112  w h i c h   t e r m i n a t e   i n  

o u t w a r d l y   p r o j e c t i n g   e n d s   1 1 2 a .  I n t e r m e d i a t e   t he   l e n g t h  o f   t h e  

a rms   i s   an  a p e r t u r e   113  f o r   r e c e i v i n g   and  r e l e a s a b l y   r e t a i n i n g  

an  e n l a r g e m e n t   f rom  t h e   ( o t h e r )   m a t i n g   c o n n e c t o r   h a l f   ( n o t   s h o w n  

in   t h i s   v i e w ;   shown  in  FIGURE  2 ) .  

The  body  110  i n c l u d e s   a  r e a r   a n n u l a r   f l a n g e   114  h a v i n g  

an  e x t e r n a l   s c r e w   t h r e a d   115  a n d   an  i n t e r n a l   s u r f a c e   116  d e f i n i n g  



a  c a v i t y   f o r   r e c e i v i n g   a  c o n t a c t   a s s e m b l y .  

The  i n t e r f a c i a l   s e a l   150  i s  m o u n t e d   ( and   p r e f e r a b l y  

a d h e s i v e l y   s e c u r e d )   to   a  f o r w a r d   f a c e   119  of  t h e   body  110.  T h e  

s e a l   150  i s   made  of  an  e l a s t o m e r i c   m a t e r i a l ,   p r e f e r a b l y  a   s i l i -  

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

p r e n e   or  p o l y v i n y l   s i l a n e ,   f o r m e d   i n t o   a  c l o s e d   c e l l   foam  may  b e  

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

a v a i l a b l e   f rom  C o n n e c t i c u t   Hard  R u b b e r   C o . ,   a l t h o u g h   a d d i t i o n a l  

s o u r c e s   a r e   b e l i e v e d   to   i n c l u d e   R o g e r s   C o r p o r a t i o n   or  L a u r e n   Ma- 

n u f a c t u r i n g   C o m p a n y .   The  m a t e r i a l s   c h o s e n   a r e   r e s i s t a n t   to  p a s s a -  

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

The  i n t e r f a c i a l   s e a l   150  of  t h e   p r e f e r r e d   e m b o d i m e n t  

i s   to   be  of   a p p r o x i m a t e l y   1  mm  in  t h i c k n e s s   and  have   a  d e n s i t y  

of  a p p r o x i m a t e l y   0 . 5 0   g r a m s   per   c u b i c   c e n t i m e t e r s ,   a l t h o u g h d e n -  

s i t i e s   of  0 . 4 0 - 0 . 6 0   g r a m s   pe r   c u b i c   c e n t i m e t e r s   a p p e a r s   a c c e p t a -  

b l e .   The  p r e f e r r e d   s i l i c o n e   r u b b e r   ( p o l y m e t h y l   s i l a n e )   u s e d   h a s  

a  d e n s i t y   of  a p p r o x i m a t e l y   1 .12   g r a m s   p e r   c u b i c   c e n t i m e t e r s   i n  

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

s i t y   i s   a p p r o x i m a t e l y   45%  t h e   d e n s i t y   of  t h e   s o l i d   m a t e r i a l , w i t h  

t h e   p r e f e r r e d   r a n g e   of   d e n s i t y   of  t he   foam  b e i n g   35%-55%  of  t h e  

s o l i d   m a t e r i a l .   I f   t h e   foam  i s   c h o s e n   of   a  l e s s e r   d e n s i t y ,   t h e  

m a t e r i a l   h a s   t o o   much  of  a  s p o n g e   n a t u r e ,   so  t h a t   t h e   m o i s t u r e -  

p r o o f i n g   q u a l i t i e s   a r e   r e d u c e d   or  e l i m i n a t e d .   I f   t he   foam  is   o f  

a  d e n s i t y   g r e a t e r   t h a n   a p p r o x i m a t e l y   55%,  t h e   c o m p r e s s i b i l i t y   o f  

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

c e s .  

The  p a s s a g e   160  e x t e n d s   b e t w e e n  t h e  f o r w a r d   f a c e   152  o f  

t h e   i n t e r f a c i a l  s e a l   150  a n d t h e r e a r   f a c e   118  of   t he   body  110.  Ad- 

v a n t a g e o u s l y ,   t h e r e   i s   an  e n l a r g e m e n t   165  of  t h e   p a s s a g e   160  t o  

r e c e i v e   an  e n l a r g e d   r e t e n t i o n   s h o u l d e r   of  t h e   t y p e   p r e s e n t   on many 

s t y l e s   of  c o n v e n t i o n a l   c o n t a c t s .  

C l o s e d   c e l l   foam  of  t he   t y p e   u s e d   in  t h e   i n t e r f a c i a l  

s e a l   150  i s   c h o s e n   f o r   i t s   m o i s t u r e - r e s i s t i n g   and  c o m p r e s s i b i l i t y  
c h a r a c t e r i s t i c s .   The  c l o s e d   c e l l   foam  has   a i r   p o c k e t s   w h i c h   a r e  

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

p a t h   t h e r e b e t w e e n .  

FIGURE  2  i s   a  c r o s s   s e c t i o n a l   v i ew   6 f   an  a s s e m b l e d  

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

100  of  t h e   t y p e   d e s c r i b e d   in  c o n n e c t i o n   w i t h   FIGURE  1  and  a  



s e c o n d   c o n n e c t o r   h a l f   2 0 0 .  

The  c o n n e c t o r   100  i n c l u d e s   a  c o n t a c t   120  and  a  c o n d u c -  

t o r   130  w h i c h   a r e   c o n n e c t e d   in  e l e c t r i c a l   c i r c u i t   r e l a t i o n s h i p .  

The  c o n d u c t o r   130  p a s s e s   t h r o u g h   a  r e a r   m o u n t e d   g r o m m e t   180  a n d  

o v e r   a  r e t a i n i n g   b l o c k   170.  The  g r o m m e t   180  i s   p r e f e r a b l y   a  p i e -  

ce  of  c l o s e d   c e l l   foam  s i l i c o n e   r u b b e r   a p p r o x i m a t e l y   5mm  t h i c k ,  

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

v i n g   a p e r t u r e s   can   be  made  s l i g h t l y   s m a l l e r   t h a n   t he   d i a m e t e r   o f  

t h e   c o n d u c t o r .   I n s e r t i o n   of  t he   c o n d u c t o r   i n t o   t h e   a p e r t u r e  c a u s e s  

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

w i r e ,   p r o v i d i n g   a  m o i s t u r e - r e s i s t i n g   s e a l .   L e s s   d e s i r a b l e ,   t h o u g h  

a c c e p t a b l e   f o r   some  a p p l i c a t i o n s ,   i s   a  g r o m m e t   of  c o n v e n t i o n a l  

d e s i g n  w h e r e i n   i t   i s   made  of  s o l i d   ( n o n - f o a m )   s i l i c o n e   r u b b e r   h a -  

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

The  r e t a i n i n g   b l o c k   170  i n c l u d e s   a  t h r o u g h   p a s s a g e   172 

f o r   e a c h   c o n d u c t o r   and  a  b l i n d   h o l e   174  f o r   c o n d u c t o r   t e r m i n a t i o n .  

The  r e t a i n i n g   b l o c k   170  and  c o n d u c t o r s   130  a r e   p l a c e d  

in  p o s i t i o n   by  a  r e t a i n i n g   r i n g   190  w h i c h   has   i n t e r n a l   t h r e a d s  1 9 2  

to   e n g a g e   t h e   e x t e r n a l   t h r e a d s   115  on  t h e   body  110.  The  r o t a t i o n  

of  t h e   r i n g   190  to   e n g a g e   the   c o o p e r a t i n g   t h r e a d s   1 1 5 , _ 1 9 2   u r g e s  

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

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

t h e  c o n d u c t o r   w i r e s   and  form  an  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  

c o n d u c t o r   130  and  t h e   c o n t a c t   1 2 0 .  

The  c o n n e c t o r   h a l f   200  i s   s i m i l a r   in  s t r u c t u r e  a n d f u n c -  

t i o n   to  t h e   c o n n e c t o r   h a l f   100.  T h u s ,   c o n t a c t   220  i s  m o u n t e d   w i t h i n  

a  body  210  and  i s   c o u p l e d   to  a  c o n d u c t o r   230.   The  c o n d u c t o r   2 3 0  

p a s s e s   t h r o u g h   a  r e t a i n e r   b l o c k   270  and  a  r e a r   g r o m m e t   280  h e l d  

in  p l a c e   by  r e t a i n e r   r i n g   2 9 0 .  

The  c o n d u c t o r   h a l f   200  d o e s   n o t   have   i t s   own  i n t e r f a c i a l  

s e a l   no r   o u t w a r d l y   p r o j e c t i n g   a r m s .   I t   has   f o r w a r d l y   p r o j e c t i n g  

p i e c e   212  of  s m a l l e r   d i a m e t e r   t h a n   t h e   arms  112  to   i n t e r f i t w i t h i n  

t h e   a rms   112.  The  p i e c e   212  i n c l u d e s   p r o j e c t i o n s   213  w h i c h   f i t  

w i t h i n   t h e   a p e r t u r e   1 1 3 .  

FIGURE  3  shows   c o n n e c t o r   h a l v e s   100,  200  in  ma ted   r e l a -  

t i o n s h i p ,   b u t   h e l d   t o g e t h e r   w i t h   a  c o u p l i n g   nu t   300.  The  nu t   3 0 0  

has   an  i n t e r n a l   s c r e w   t h r e a d   310  w h i c h   e n g a g e s   an  e x t e r n a l   s c r e w  

t h r e a d   215  on  t h e   c o n n e c t o r  h a l f   200 .   T h i s   a p p r o a c h   is   c o n v e n t i o n a l  



f o r   c y l i n d r i c a l   c o n n e c t o r   and  may  i n c l u d e   a  r o t a t i o n a l   r e t a r d i n g  

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

t h e   c o u p l i n g   n u t   300  ou t   of  a  t i g h t   c o u p l i n g   w i t h   t h e   h a l f   2 0 0 .  

FIGURE 4   i s   an  e n l a r g e d   c r o s s   s e c t i o n a l   v iew  of  t h e  

i n t e r f a c i a l   s e a l   150.   The  p a s s a g e s   160  f o r   r e c e i v i n g   a  c o n t a c t  

a r e   s h o w n ,   a l o n g   w i t h   a  p l u r a l i t y   of  a i r   p o c k e t s   155.  The  a i r  

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

s i z e   and  s p a c i n g ,   r e l a t i v e l y   s m a l l e r   and  s u b s t a n t i a l l y   c l o s e r  

t o g e t h e r   t h a n   t h e   p a s s a g e s   160  f o r   c o n t a c t s .   The  c l o s e d   c e l l  

foam  i s . p u r c h a s e d   in  s h e e t s ,   w h i c h   a r e   t h e n   p u n c h e d   w i t h   a  p a t -  

t e r n   of   p a s s a g e s   in   t h e   d e s i r e d   c o n f i g u r a t i o n   ( c a u s i n g   some  p o c -  

k e t s   155a  to  i n t e r s e c t   t h e   p a s s a g e s   1 6 0 ) .   As  an  a l t e r n a t e ,   t h e  

foam  c o u l d   be  f o r m e d   by  m o l d i n g   i t   to  an  a p p r o p r i a t e   s h a p e   w i t h  

p r e f o r m e d   p a s s a g e s .  



1.  E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   c o m p r i s i n g  :   f i r s t  

and  s e c o n d   m a t i n g   c o n n e c t o r   h o u s i n g s   ( 1 0 0 , 2 0 0 ) ,   each   h a v i n g   a 

f o r w a r d   f a c e   f a c i n g   in  t he   d i r e c t i o n   of  the   m a t i n g   and  p a s s a g e s  

e x t e n d i n g   t h e r e t h r o u g h   and  t e r m i n a t i n g   at   t he   f o r w a r d   f a c e ;   a n d  

m a t e a b l e   e l e c t r i c a l   c o n t a c t s   h a v i n g   low  m a t i n g   f o r c e   ( 1 2 0 , 2 2 0 )  

m o u n t e d   in  t h e   p a s s a g e s   of  e a c h   of  t he   c o n n e c t o r   h o u s i n g s   ( 1 0 0 ,  

200)   and  e x t e n d i n g   f o r w a r d l y   to  t h e   f o r w a r d   f a c e ;   c h a r a c t e r i z e d  

in  t h a t   t h e r e   i s   p r o v i d e d   an  i n t e r f a c i a l   s e a l   ( 150 )   m o u n t e d   t o  

t h e   f o r w a r d   f a c e   ( 1 1 9 )   of  ' a t   l e a s t   one  ( 1 0 0 ) p f   t he   c o n n e c t o r  

h o u s i n g s   ( 1 0 0 , 2 0 0 ) ,   s a i d   i n t e r f a c i a l   s e a l   ( 1 5 0 )   i n c l u d i n g   a  c o m -  

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

c e l l   foam  s t r u c t u r e .  

2.  E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   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 z e d   in  t h a t   t h e   c l o s e d   c e l l   foam  e l a s t o m e r i c   m a t e r i a l  

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

3.  E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   as  c l a i m e d   in  c l a i m  2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   c l o s e d   c e l l   foam  e l a s t o m e r i c   m a t e r i a l  

i s   s i l i c o n e   r u b b e r .  

4.  E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   as  c l a i m e d   in  c l a i m 2 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   d e n s i t y   of  t he   c l o s e d   c e l l   foam  e l a s -  

t o m e r i c   m a t e r i a l   i s   c h o s e n   to   be  in  t h e   r a n g e   of  a p p r o x i m a t e l y  

3 5 % - 5 5 % - o f   t h e   d e n s i t y   of  a  s o l i d   p i e c e   of  t he   same  m a t e r i a l .  

5.  E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   as  c l a i m e d  i n   claim  3 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   d e n s i t y   of  t he   c l o s e d   c e l l   foam  e l a s -  

t o m e r i c   m a t e r i a l   i s   a p p r o x i m a t e l y   45%  of  t he   d e n s i t y   of  a  s o l i d  

p i e c e  o f   s i l i c o n e   r u b b e r .  

6.  E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   as  c l a i m e d  i n   claim  1, 

c h a r a c t e r i z e d   in  t h a t   e a c h   of  t h e   c o n n e c t o r   h o u s i n g s . ( 1 0 0 , 2 0 0 ) "  

i n c l u d e s   a  r e a r - m o u n t e d   m o i s t u r e - r e s i s t i n g   g rommet   ( 1 8 0 ; 2 8 0 ) .  

7.  E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   as  c l a i m e d  i n   claim  6 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   g r o m m e t   ( 1 8 0 ; 2 8 0 )   i s   made  of  a  c l o s e d  

c e l l   foam  e l a s t o m e r i c   m a t e r i a l .  

8 . E l e c t r i c a l   c o n n e c t o r   a s s e m b l y   as  c l a i m e d   in  claim  1, 

c h a r a c t e r i z e d   in  t h a t   t h e   c o m p r e s s i b l e   l a y e r   of  c l o s e d   ce l l   foam 
e l a s t o m e r i c   m a t e r i a l   i s   f o r m e d   f rom  a  s h e e t   of  p o l y m e t h y l   s i l a n e .  
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