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@  Ribbon  cable  connector. 
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An  electrical  connector  composed  of  a  dielectric  hous- 
ing  (16)  that  defines  an  internal  cavity,  cable  openings  for 
receiving  the  ends  of  a  pair  of  flat  ribbon  cables  (71)  with 
alternating  ground  and  signal  wires  (72,  73),  and  conduc- 
tor  openings  for  receiving  conductor  elements  (74)  to  be 
connected  to  the  conductive  wires  (72,  73)  in  the  flat  ca- 
bles.  Located  in  the  cavity  is  a  first  grounding  bus  for  elec- 
trically  connecting  together  the  alternate  ground  wires  in 
one  of  the  cables  and  a  second  grounding  bus  for  elec- 
trically  connecting  together  the  alternate  ground  wires  in 
the  other  cable.  Also  retained  within  the  cavity  are  a 
plurality  of  electrically  isolated  coupling  elements  each 
operative  to  electrically  connect  one  of  the  conductor  ele- 
ments  (74)  with  a  different  one  of  the  alternate  signal  wires 
in  the  two  cables.  Finally  a  ground  output  means  connects 
the  first  and  second  grounding  busses  to  at  least  one  con- 
ductor  element  so  as  to  connect  all  of  the  ground  wires 
to  a  circuit  common  outside  the  connector. 



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   f o r   u se   w i t h   f l a t  

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

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

f l e x i b l e   i n s u l a t i v e   s h e a t h .  

F l a t   r i b b o n   c a b l e s   a r e   u s e d   e x t e n s i v e l y   in  t h e   w i r i n g  

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

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

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

of  i n d e p e n d e n t   s i g n a l   l i n e s .   In   a d d i t i o n ,   by  g r o u n d i n g  

a l t e r n a t e   w i r e s   in   e a c h   c a b l e ,   e l e c t r i c a l   i n t e r f e r e n c e  

or  a r o s e   t a l k   b e t w e e n   a d j a c e n t   s i g n a l   l i n e s   can   b e  

g r e a t l y   d i m i n i s h e d .   A l t h o u g h   t h e y   o f f e r   many  a d v a n t a g  e s ,  

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

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

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

can   s i m p l i f y   t h e s e   p r o c e d u r e s .  

The  o b j e c t   of  t h i s   i n v e n t i o n ,   t h e r e f o r e ,   i s   to  p r o v i d e  

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

s i m p l i f y   t h e   u se   of  f l a t   r i b b o n   c a b l e .  

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

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

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

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

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

c o n n e c t e d   to   t h e   c o n d u c t i v e   w i r e s   in  t h e   f l a t   c a b l e s .  
L o c a t e d   in   t h e   c a v i t y   i s   a  f i r s t   g r o u n d i n g   bus  f o r  



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

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

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

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

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

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

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

t h e   a l t e r n a t e   s i g n a l   w i r e s   in   t h e   two  c a b l e s .   F i n a l l y  

a  g r o u n d   o u t p u t   means   c o n n e c t s   t h e   f i r s t   and  s e c o n d  

g r o u n d i n g   b u s s e s   to   a t   l e a s t   one  c o n d u c t o r   e l e m e n t   so  a s  

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

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

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

c a v i t y   so  as   to   p e r m i t   c o m m o n i n g   of  b o t h   b u s s e s   v i a   a  

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

r i b b o n   c a b l e s   and   i n t e r n a l l y   c o n n e c t i n g   t h e   a l t e r n a t e  

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

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

by  c o n v e n t i o n a l   f l a t   c a b l e   c o n n e c t o r s .  

In   a  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   d i e l e c t r i c  

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

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

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

i n d i v i d u a l   f l a t   c a b l e s   t h a t   e n t e r   one  end  of  t h e   h o u s i n g  
in   a  l o n g i t u d i n a l l y   p a r a l l e l   r e l a t i o n s h i p .   The  c o n d u c t o r  

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

t h e   h o u s i n g   and   c o n n e c t   w i t h   t h e   c o u p l i n g   e l e m e n t s   w h i c h  

a r e   a r r a n g e d   in   r o w s   e x t e n d i n g   t r a n s v e r s e l y   to   t h e   c a b l e s .  

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

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

in   one  of   t h e   c a b l e s   and  t h e   c o u p l i n g   e l e m e n t s   in   t h e  

s e c o n d   c a v i t y   p o r t i o n   a r e   p o s i t i o n e d   to   c o n n e c t   w i t h   t h e  

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

a r r a n g e d   in   e a c h   c a v i t y   p o r t i o n   i s   a  row  of  g r o u n d  
c o n t a c t s   e x t e n d i n g   p a r a l l e l   to   t h e   row  of   c o u p l i n g  
e l e m e n t s   t h e r e i n   and   l o n g i t u d i n a l l y   s p a c e d   t h e r e f r o m .  



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

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

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

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

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

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

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

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

p e n e t r a t e   t h e   i n s u l a t i v e   s h e a t h   on  t h e   c a b l e s   so  as   t o  

make  e l e c t r i c a l   c o n t a c t   w i t h   t h e   c o n d u c t i v e   w i r e s  

e m b e d d e d   t h e r e i n .  

One  f e a t u r e   of   t h e   i n v e n t i o n   i s   t h e   p r o v i s i o n   of  a  s t r e s s  

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

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

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

c a b l e   o p e n i n g s   so  as   to   f o r c i b l y   e n g a g e   t h e   r e c e i v e d  

c a b l e s   a l o n g   c o n t a c t   l i n e s   e x t e n d i n g   t r a n s v e r s e l y   to   t h e  

r e t a i n e d   c o n d u c t o r   w i r e s .   By  m e r e l y   s e l e c t i n g   a  s t r e s s  

r e l i e f   r o d   of   a p p r o p r i a t e   d i a m e t e r ,   t h e   same  c o n n e c t o r  

c a n   be  e m p l o y e d   w i t h   any   of   a  v a r i e t y   o f   d i f f e r e n t   g a u g e d  

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

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

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

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

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

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

a c c o m m o d a t i n g   an  end  of  f l a t   r i b b o n   c a b l e   and   c o n d u c t o r  

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

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

a d a p t e d   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 i o n   b e t w e e n   one  o f  

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

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

w i t h i n   t h e   c a v i t y   in   e l e c t r i c a l l y   i s o l a t e d   p o s i t i o n s  

l o c a t e d   so  as   to   e l e c t r i c l l y   r e c e i v e   a  d i f f e r e n t   one  o f  

t h e   c o n d u c t i v e   w i r e s .  



N e x t   t h e r e   i s   f o r m e d   an  e l e c t r i c a l l y   c o n d u c t i v e   bus  f o r  

e l e c t r i c a l l y   c o n n e c t i n g   t o g e t h e r   a  p l u r a l i t y   of  t u e  

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

in   a  p o s i t i o n   to   e l e c t r i c a l l y   r e c e i v e   g i v e n   w i r e s   in  t h e  

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

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

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   bus   and   any   one  of  t h e  

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

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

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

c o n n e c t   t h e   bus   to   t h a t   p a r t i c u l a r   c o u p l i n g   c o n t a c t   t h a t  

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

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

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

t h e   g r o u n d   w i r e s   to   an  e x t e r n a l   c o m m o n .  

In   a  p r e f e r r e d   e m b o d i m e n t   of   t h e   a b o v e   m e t h o d ,   t h e   g r o u n d  

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

t h e r e o n   so  as   to   e l e c t r i c a l l y   c o n n e c t   t h e   bus   to   a  
d i f f e r e n t   one  of   t h e   c o u p l i n g   c o n t a c t s .   B e f o r e   m o u n t i n g  
t h e   bus   in   t h e   c a v i t y ,   o n l y   t h a t   g r o u n d   o u t p u t   c o n t a c t  

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

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

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

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

i n o p e r a t i v e   by  b e i n g   r e m o v e d   f r o m   t h e   bus   p r i o r   to   i t s  

m o u n t i n g   i n   t h e   c a v i t y .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   f u r t h e r ,   by  way  o f  

e x a m p l e   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 . 1   i s   an  i s o m e t r i c   v i e w   of   one  m a t i n g   h a l f   of   a  
c o n n e c t o r   h o u s i n g   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 . 2   i s   a  p a r t i a l   p l a n   v i ew   of   t h e   h o u s i n g   h a l f   s h o w n  
in   F i g . 1 ;  



F i g . 3   i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g  

l i n e s   3 -3   of  F i g . 2 ;  

F i g . 4   i s   a  c r o s s - s e c t i o n a l   v i ew   t a k e n   a l o n g   l i n e s   4 - 4  

of   F i g . 2 ;  

F i g . 5   i s   a  p l a n   v i e w   of   a  c o u p l i n g   c o n t a c t   u s e d   in   t h e  

h o u s i n g   shown  in   F i g s   1  to   4 ;  

F i g . 6   i s   a  s i d e   v i e w   of  t h e   c o u p l i n g   c o n t a c t   shown  i n  

F i g . 5 ;  

F i g . 7   i s   a  s e c t i o n a l   v i ew   of   t h e   c o u p l i n g   c o n t a c t   s h o w n  

in   F i g . 5   t a k e n   a l o n g   l i n e s   7 - 7 ;  

F i g . 8   i s   a  p a r t i a l   p l a n   v i e w   of  a  g r o u n d i n g   bus   u s e d  

in   t h e   h o u s i n g   shown  in   F i g s .   1  to   4 ;  

F i g . 9   i s   a  p a r t i a l   s i d e   v i e w   of   t h e   g r o u n d i n g   bus   s h o w n  

in   F i g . 8 ;  

F i g . 1 0   i e   an  end  v i ew   of   t h e   g r o u n d i n g   bus   shown   i n  

F i g s .   8  and  9 ;  

F i g . 1 1   i s   a  p a r t i a l   v i ew   of   t h e   h o u s i n g   shown   in   F i g s .  

1 - 4   a f t e r   r e c e i v i n g   a  p l u r a l i t y   of   t h e   c o n t a c t s   s h o w n  

in  F i g s .   5 -7   and   t h e   g r o u n d i n g   bus   i l l u s t r a t e d   in   F i g s .  
8  to   1 0 ;  

F i g . 1 2   i s   a  p l a n   v i e w   of   a  d i v i d e r   e l e m e n t   f o r   u s e  

b e t w e e n   a  p a i r   of   t h e   h o u s i n g s   s h o w n   in   F i g s .   1  to   4 ;  

F i g . 1 3   i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  c o m p l e t e   c o n n e c t o r  

r e t a i n i n g   a  p a i r   of   f l a t   r i b b o n   c a b l e s ;  

F i g . 1 4   i s   a  p l a n   v i e w   of   a  g r o u n d i n g   e l e m e n t   f o r   i n t e r -  

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

c o n n e c t o r ;  



F i g . 1 5   i s   a  s i d e   v i ew  of  t h e   e l e m e n t   shown   in   F i b . 1 4 ;  

a n d  

F i g . 1 6   i s   an  end  v i e w   of   t h e   e l e m e n t   s h o w n   in   F i g s . 1 4  

and  1 5 .  

R e f e r r i n g   now  to   F i g . 1   t h e r e   i s   s h o w n   a  b o d y   p o r t i o n   1 6  

t h a t   f o r m s   one  h a l f   of   a  c o n n e c t o r   h o u s i n g .   The  b o d y   1 6  

i n c l u d e s   s i d e   w a l l s   17  w i t h   u p p e r   s u r f a c e s   18 ,   a  b o t t o m  

w a l l   19  and  an  end  w a l l   20  t h a t   d e f i n e   an  o p e n - s i d e d  

c a v i t y   21.   An  o p p o s i t e   end  w a l l   22  i s   r e c e s s e d   to   f o r m  

an  o p e n i n g   23  f o r   r e c e i v i n g   an  end  of   a  f l a t   r i b b o n   c a b l e .  

As  d e s c r i b e d   b e l o w ,   t h e   c a v i t y   21  a l s o   a c c o m o d a t e s   c o n t a c t s  

t h a t   c o n n e c t   to   t h e   i n d i v i d u a l   c o n d u c t i v e   w i r e s   in   t h e  

c a b l e .  

E x t e n d i n g   ou t   of   one  of  t h e   s u r f a c e s   18  a r e   a  p a i r   o f  

p r o j e c t i o n s   24  h a v i n g   r e - e n t r a n t   l a t c h   s u r f a c e s   25 .   A 

p a i r   of  o p e n i n g s   26  a r e   f o r m e d   in   t h e   o p p o s i t e   s i d e   w a l l  

17  and  e a c h   i n c l u d e s   a  p r o j e c t i n g   c a t c h   27.   D u r i n g  

a s s e m b l y   of  a  c o m p l e t e   c o n n e c t o r   t h e   p r o j e c t i o n s   24  o f  

one  b o d y   p o r t i o n   16  a r e   f o r c e d   i n t o   t h e   o p e n i n g s   26  o f  

an  i d e n t i c a l   b o d y   p o r t i o n   16 .   As  t h e y   e n t e r   t h e   o p e n i n g s  

26,   t h e   p r o j e c t i o n s   24  a r e   s p r u n g   o u t w a r d l y   by  e n g a g e m e n t  
w i t h   t h e   c a t c h e s   27  and   a f t e r   p a s s i n g   t h e r e b e y o n d   s p r i n g  
b a c k   i n w a r d l y   p r o d u c i n g   e n g a g e m e n t   b e t w e e n   t h e   l a t c h i n g  
s u r f a c e s   25  and   t h e   u n d e r s u r f a c e s   28  of   t h e   c a t c h e s   2 7 .  

In   t h i s   way  a  p a i r   of  i d e n t i c a l   b o d y   p o r t i o n s   16  a r e  
l a t c h e d   t o g e t h e r   to   f o r m   a  c o m p o s i t e   c o n n e c t o r   h o u s i n g .  

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

e n g a g e m e n t   b e t w e e n   a  p i n   29  on  one  b o d y   p o r t i o n   and  a n  

a c c o m m o d a t i n g   c a v i t y   30  on  t h e   o t h e r .  

R e f e r r i n g   now  to  F i g s .   2  t o   4  t h e r e   i s   s h o w n   i s   g r e a t e r  
d e t a i l   t h e   b o d y   p o r t i o n   16  i l l u s t r a t e d   in   F i g . 1 .   F o r m e d  

a t   one  end  of   t h e   b o d y   a d j a c e n t   t h e   c a b l e   o p e n i n g   2 3  



i s   an  e l o n g a t e d   g r o o v e   31  t h a t   s n u g l y   r e t a i n s   a  rod   3 2  

( F i g . 1 3 )   made  of   a  s u i t a b l e   r i g i d   m a t e r i a l   s u c h   as   s t e e l .  

As  d e s c r i b e d   b e l o w ,   an  u p p e r   s u r f a c e   33  of  t h e   r o d   3 2  

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

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

F o r m e d   in   t h e   end  w a l l   20  a r e   a  p l u r a l i t y   of  c o n i c a l l y  

s h a p e d   c o n d u c t o r   o p e n i n g s   35  f o r   a c o o m o d a t i n g   e n t r y   i n t o  

t h e   c a v i t y   21  of   c o n d u c t o r   p i n s   i n   a  c o m p a t i b l e   c i r c u i t  

b o a r d   h e a d e r   ( n o t   s h o w n ) .   The  i n n e r   and  s m a l l e r   e n d s  

of  t h e   c o n d u c t o r   o p e n i n g s   35  c o m m u n i c a t e   w i t h   c o n t a c t  

c h a m b e r s   36  f o r m e d   in   t h e   c a v i t y   21  by  p a r a l l e l ,   s p a c e d  

a p a r t   i s o l a t i n g   w a l l s   37  e x t e n d i n g   o u t   of   t h e   b o t t o m  

w a l l   19 .   A  p l u r a l i t y   of   a u x i l i a r y   c h a m b e r s   38  s l i g h t l y  

o f f s e t   f r o m   t h e   c h a m b e r s   36  a r e   f o r m e d   by  s p a c e d   a p a r t  

r e c e s s e s   in   t h e   b o t t o m   w a l l   19 .   E a c h   a d j a c e n t   p a i r   o f  

c h a m b e r s   36  and  38  f o r m s   a  c o m p o s i t e   c h a m b e r   t h a t  

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

h e r e i n a f t e r .   F o r   s e c u r i n g   t h e s e   c o n t a c t s   a  s t u d   41 

e x t e n d s   o u t   of  t h e   b o t t o m   w a l l   19  in   e a c h   of  t h e  

a u x i l i a r y   c h a m b e r s   38 .   A  r e o e s s   e x t e n d i n g   t r a n s v e r s e l y  

to  t h e   i s o l a t i n g   w a l l s   37  f o r m s   a n o t h e r   c h a m b e r   43  f o r  

r e c e i v i n g   a  g r o u n d i n g   bus   in   a  m a n n e r   d e s c r i b e d   b e l o w .  

P r o v i d e d   in   t h e   c h a m b e r   43  a r e   a  p l u r a l i t y   of  s t u d s  

44  f o r   s e c u r i n g   t h e   g r o u n d i n g   bus   in   p l a c e .   As  s h o w n  

in   F i g . 4 ,   t h e   s t e p   40  s e p a r a t e s   t h a t   p o r t i o n   of   t h e  

h o u s i n g   16  d e f i n i n g   t h e   c h a m b e r s   36  and   t h e   r e m a i n d e r  

of   t h e   h o u s i n g .   F o r   t h i s   r e a s o n   one  p o r t i o n   of   t h e  

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

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

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

i t s   u s e   in   a  c o m p o s i t e   c o n n e c t o r   t h a t   a c c e p t s   a  p a i r   o f  

f l a t   r i b b o n   c a b l e s   as   d e s c r i b e d   h e r e i n a f t e r .  

F i g s   5  to  7  i l l u s t r a t e   a  c o u p l i n g   e l e m e n t   46  u s e d   in   t h e  

c o n n e c t o r   b o d y   16  shown  in   F i g s .   1  to   4.  The  c o u p l i n g  



e l e m e n t   46  c o m p r i s e s   a  r e a r   p o r t i o n   47  f o r m e d   by  s p r i n g  

c o n t a c t s   48  a d a p t e d   to   r e c e i v e   a  c o n d u c t o r   p i n   and  a  

f o r w a r d   p o r t i o n   49  i n c l u d i n g   an  u p r i g h t   s i g n a l   c o n t a c t  

51  h a v i n g   e d g e s   52  a d a p t e d   to   p i e r c e   t h e   i n s u l a t i v e   s h e a t h  

of   a  c a b l e   and  c o n t a c t   a  c o n d u c t i v e   w i r e   r e t a i n e d   t h e r e i n .  

F o r m e d   in   a  f l a t   b a s e   54  of  t h e   f r o n t   p o r t i o n   49  i s   a  

r e t a i n e r   h o l e   55  t h a t   r e c e i v e s   t h e   s t u d   41  shown   in  F i g s .  

2  and   4.  The  r e a r   and   f r o n t   p o r t i o n s   48  and  49  of   t h e  

c o u p l i n g   e l e m e n t   a r e   j o i n e d   by  a  v e r t i c a l l y   o r i e n t e d  

s e g m e n t   5 3 .  

F i g s .   8  to   10  a r e   v i e w s   i l l u s t r a t i n g   a  g r o u n d i n g   bus   5 7  

u s e d   in   t h e   c o n n e c t o r   b o d y   16  shown  in   F i g s .   1  to   4.  T h e  

bus   57  c o m p r i s e s   an  e l o n g a t e d   f l a t   b a s e   58  w i t h   a  p l u r a l i t y  
o f  r e t a i n i n g   h o l e s   56  t h a t   r e c e i v e   t h e   s t u d s   44  s h o w n  

in   F i g s .   2  and   4.  E x t e n d i n g   f r o m   one  e d g e   of   t h e   b a s e  

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

59.   P r i o r   to  i n s e r t i o n   in   t h e   b o d y   16 ,   t h e   c o n t a c t s   5 9  

a r e   b e n t   v e r t i c a l l y   to   t h e   b a s e   as   s h o w n   by  d o t t e d   l i n e s  

in   F i g . 1 0 .   E a c h   of   t h e   g r o u n d   c o n t a c t s   59  h a s   u p p e r  
t e r m i n a l   p o r t i o n s   61  a d a p t e d   to   p i e r c e   t h e   i n s u l a t i v e  

s h e a t h   on  f l a t   r i b b o n   c a b l e   and  e n g a g e   t h e   c o n d u c t i v e  

w i r e s   r e t a i n e d   t h e r e i n .   A  p l u r a l i t y   of  e q u a l l y   s p a c e d  

a p a r t   g r o u n d   o u t p u t   c o n t a c t s   62  e x t e n d   f rom  t h e   o p p o s i t e  

e d g e   of   t h e   b a s e   58  in   l o c a t i o n s   b e t w e e n   e a c h   p a i r   of  t h e  

g r o u n d   c o n t a c t s   59 .   The  g r o u n d   o u t p u t   c o n t a c t s   62  a r e  
a l s o   b e n t   v e r t i c a l l y   and  i n c l u d e   u p p e r   t e r m i n a l   p o r t i o n s  
63  a d a p t e d   to   p i e r c e   a  f l a t   c a b l e .  

'  B e f o r e   t h e   g r o u n d i n g   bus   57  i s   m o u n t e d   w i t h i n   t h e   b o d y  

16 ,   one  of   t h e   g r o u n d   o u t p u t   c o n t a c t s   62  i s   s e l e c t e d  

to   p r o v i d e   an  e x t e r n a l   g r o u n d   c o n n e c t i o n .   A l l   n o n - e l e c t e d  

g r o u n d   o u t p u t   c o n t a c t s   62  a r e   t h e n   r e n d e r e d   i n e f f e c t i v e ,  

p r e f e r a b l y   by  b e i n g   s h e a r e d   f r o m   t h e   b a s e   58 .   To  f a c i l i t a t e  

t h i s   o p e r a t i o n   t h e   b a s e   58  i s   p r o v i d e d   w i t h   n o t c h e s   6 0  

b e t w e e n   e a c h   p a i r   of   t h e   g r o u n d   o u t p u t   c o n t a c t s   6 2 .  



R e f e r r i n g   now  to  F i g .   11  t h e r e   i s   p a r t i a l l y   d e p i c t e d   t h e  

c o n n e c t o r   body   16  a f t e r   m o u n t i n g   of  c o u p l i n g   e l e m e n t s   4 6  

( F i g s .   5  to  7)  and  t h e   g r o u n d i n g   bus   57  ( F i g s .   8  to   10)  w i t h -  

in  t h e   c a v i t y   21.   As  s h o w n ,   t h e   r e a r   p o r t i o n   47  of  e a c h  

c o u p l i n g   e l e m e n t   46  i s   r e c e i v e d   in   a  c h a m b e r   36  w h i l e   t h e  

f r o n t   p o r t i o n   49  t h e r e o f   i s   r e c e i v e d   by  an  a d j a c e n t   c h a m b e r  

38.   The  d i f f e r e n c e   in   h e i g h t   b e t w e e n   t h e  c h a m b e r s   36  and  3 8  

i s   a c c o m m o d a t e d   by  t h e   v e r t i c a l   s e g m e n t s   53  t h a t   j o i n   t h e  

f r o n t   and  r e a r   p o r t i o n s   of   t h e   e l e m e n t s   46 .   S e c u r i n g   t h e  

m o u n t e d   e l e m e n t s   46  in   p o s i t i o n   a r e   t h e   s t u d s   41  w h i c h   a r e  

r e c e i v e d   by  t h e   o p e n i n g s   55  in   t h e   b a s e s   54  of   a l l   e l e m e n t s .  

The  b a s e   58  of   t h e   g r o u n d i n g   bus   57  i s   m o u n t e d   in   t h e   c h a m b e r  

43  and  i s   s e c u r e d   t h e r e i n   by  t h e   s t u d s   44  t h a t   p e n e t r a t e  

o p e n i n g s   56  in   t h e   b a s e .   As  shown  in   F i g .   11  t h e   g r o u n d  

c o n t a c t s   59  on  t h e   g r o u n d i n g   bus   57  and   t h e   s i g n a l   c o n t a c t s  

51  on  t h e   c o u p l i n g   e l e m e n t s   46  a r e   u n i f o r m l y   s h i f t e d   w i t h  

r e s p e c t   to   e a c h   o t h e r   a l o n g   t h e   l e n g t h   of  t h e   b a s e   58  s u c h  

t h a t   e a c h   g r o u n d   c o n t a c t   59  i s   d i r e c t l y   b e t w e e n   a  s p a c e d  

a p a r t   p a i r   of   a d j a c e n t   s i g n a l   c o n t a c t s   51 .   C o n v e r s e l y ,   t h e  

p r e s e l e c t e d   g r o u n d   o u t p u t   c o n t a c t   62  t h a t   was  n o t   r e m o v e d  

f r o m   t h e   g r o u n d i n g   bus   57  i s   d i r e c t l y   a l i g n e d   w i t h   t h e   f i r s t  

s i g n a l   c o n t a c t   51a  in   a  d i r e c t i o n   t r a n s v e r s e   to   t h e   b a s e   5 8  

of   t h e   g r o u n d i n g   bus   57 .   I t   w i l l   be  n o t e d   t h a t   any   of   t h e  

r e m o v e d   g r o u n d   c o n t a c t s   62  w o u l d   h a v e   b e e n   s i m i l a r l y   a l i g n e d  

w i t h   a  s i g n a l   c o n t a c t   51  had  i t   n o t   b e e n   r e m o v e d   f r o m   t h e  

bus   5 7 .  

As  i n d i c a t e d   by  d o t t e d   l i n e s   i n   F i g .   11,   a  f l a t   r i b b o n   c a b l e  

71  i s   r e c e i v e d   by  t h e   c a v i t y   21  in   t h e   b o d y   p o r t i o n   1 6 .  

The  c a b l e   71  i s   f o r m e d   of   a  s u i t a b l e   e l e c t r i c a l   i n s u l a t i o n  

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

p a r a l l e l   c o n d u c t i v e   w i r e s   72 .   The  c o m p o n e n t s   w i t h i n   t h e  

b o d y   p o r t i o n   16  a r e   p o r t i o n e d   s u c h   t h a t   one  s e t   of  a l t e r -  

n a t i n g   w i r e s   72  in   t h e   c a b l e   71  a l i g n s   w i t h   t h e   s i g n a l   c o n -  

t a c t s   51  w h i l e   t h e   o t h e r   a l t e r n a t e   w i r e s   73  a l i g n   w i t h   t h e  

g r o u n d   c o n t a c t s   59 .   D u r i n g   a s s e m b l y   of   a  c o n n e c t o r   t h e   c a -  

b l e   71  i s   f o r c e d   a g a i n s t   t h e   c o n t a c t s   51  and  59  c a u s i n g   t h e  

c o n t a c t   e d g e s   52  and  61  to   p i e r c e   t h e   i n s u l a t i v e   s h e a t h   o n  

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



b e d d e d   t h e r e i n .   T h u s ,   e a c h   of   t h e   s i g n a l   w i r e s   72  w i l l  

be  e l e c t r i c a l l y   c o n n e c t e d   to   a  d i f f e r e n t   one  of  t h e   s i g n a l  

c o n t a c t s   51  and  e a c h   of  t h e   g r o u n d   w i r e s   73  w i l l   b e  

c o n n e c t e d   to   a  d i f f e r e n t   one  of  t he   g r o u n d   c o n t a c t s   5 9 .  

The  end  s i g n a l   w i r e   7 2 a ,   h o w e v e r ,   w i l l   make  e l e c t r i c a l  

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

62  and  t h e   s i g n a l   c o n t a c t   51a  t h e r e b y   c o n n e c t i n g   t h a t  

c o n t a c t   to   t h e   b a s e   58  of   t h e   g r o u n d i n g   bus  57 .   E a c h   o f  

a  p l u r a l i t y   of   c o n d u c t o r   p i n s   74  on  a  m a t i n g   h e a d e r  

( n o t   s h o w n )   w i l l   be  c o n n e c t e d   by  one  of  t h e   c o u p l i n g  

e l e m e n t s   46  to  a  d i f f e r e n t   one  of   t h e   s i g n a l   w i r e s   7 2  

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

7 4 a ,   h o w e v e r ,   w o u l d   c o n n e c t   an  e x t e r n a l   common  to  a l l   o f  

t h e   g r o u n d   w i r e s   73  v i a   g r o u n d i n g   bus   57,   t h e   g r o u n d i n g  

c o n t a c t s   59,   t h e   s e l e c t e d   g r o u n d   o u t p u t   c o n t a c t   62,   t h e  

end  s i g n a l   w i r e   72a  and  t h e   f i r s t   s i g n a l   c o n t a c t   5 1 a .  

F i g . 1 2   i s   a  p l a n   v i e w   of   a  d i v i d e r   p a r t   77  u s e d   w i t h   a  

p a i r   of   t h e   b o d y   p o r t i o n s   1 6 .   The  u p p e r   s u r f a c e   78  of  t h e  

d i v i d e r   77  d e f i n e s   t h r e e   r o w s  o f   r e c e s s e s   7 9 a ,   79b  and  7 9 c .  

As  d e s c r i b e d   b e l o w ,   upon   a s s e m b l y   of   a  c o m p l e t e   c o n n e c t o r  

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

i n s u l a t i o n   p i e r c i n g   p o r t i o n s   52,   61,   63  of   one  of  t h e  

c o n t a c t s   51,   59  or   62 .   The  b o t t o m   s u r f a c e   of   t h e   d i v i d e r  

77  d e f i n e s   an  i d e n t i c a l   s e t   of   r e c e s s e s   79  as  shown   i n  

F i g . 1 2 .   E x t e n d i n g   f r o m   o p p o s i t e   e d g e s   of  t h e   d i v i d e r   7 7  

a r e   s h o u l d e r s   81  t h a t   a r e   r e c e i v e d   by  a c c o m m o d a t i n g  

r e c e s s e s   82  ( F i g . 1 )   in   t h e   b o d y   p o r t i o n   1 6 .  

F i g .   13  d e p i c t s   a  p r e f e r r e d   f o r m   of   c o m p l e t e   c o n n e c t o r   8 5  

a c c o r d i n g   to   t h e   i n v e n t i o n .   The  c o m p l e t e   c o n n e c t o r   8 5  
i n c l u d e s   a  b o d y   p o r t i o n   16a  shown   i n   s e c t i o n   and   a  m a t i n g  

b o d y   p o r t i o n   16b  s h o w n   in   e l e v a t i o n .   E a c h   of  t h e   b o d y  

p o r t i o n s   16a  and   16b  i s   i d e n t i c a l   to   t h e   b o d y   16  shown   i n  

F i g s .   1  to   4  and   e n g a g e m e n t   b e t w e e n   t h e   b o d y   p o r t i o n s   i s  

a l o n g   t h e i r   open   s i d e s   w h i c h   a r e   t h e r e b y   c l o s e d .   T h e  

b o d i e s   16a  and  16b  d e f i n e   a  c o m p o s i t e   c a v i t y   t h a t   i s  



s e p a r a t e d   i n t o   a  f i r s t   c a v i t y   p o r t i o n   21a  w i t h i n   t h e   b o d y  

16a  and  a  s e c o n d   i d e n t i c a l   c a v i t y   p o r t i o n   w i t h i n   t h e   b o d y  

16b  by  t h e   d i v i d e r   p a r t   7 7 .  

As  s h o w n ,   t h e   d i v i d e r   r e c e s s e s   79a   a r e   a l i g n e d   w i t h   a n d  

r e c e i v e   t h e   s i g n a l   c o n t a c t s   51,   t h e   r e c e s s e s   79b  a r e  

a l i g n e d   w i t h   and  r e c e i v e   t h e   g r o u n d   c o n t a c t s   59  and  o n e  

of   t h e   r e c e s s e s   79c  i s   a l i g n e d   w i t h   and  r e c e i v e s   t h e  

s e l e c t e d   g r o u n d   o u t p u t   c o n t a c t   62 .   As  n o t e d   a b o v e ,   t h e  

u p p e r   s u r f a c e   of   t h e   d i v i d e r   77  i s   i d e n t i c a l   to   t h e   l o w e r  

s u r f a c e   shown  in   F i g . 1 3   and  s i m i l a r l y   r e c e i v e s   c o n t a c t s  

in   t h e   body   1 6 b .   E n t e r i n g   o p e n i n g s   in   t h e   c o n n e c t o r   8 5  

f o r m e d   b e t w e e n   t h e   r e c e s s e d   end  w a l l s   of   t h e   p a r t s   1 6 a  

and  16b  and   t h e   d i v i d e r   p a r t   77  i s   a  p a i r   of   f l a t   c a b l e s  

71a  and  7 1 b .   The  p i e r c i n g   p o r t i o n s   52,   61  and  6 3 ,  

r e s p e c t i v e l y ,   of  t h e   s i g n a l   c o n t a c t s   51,   t h e   g r o u n d   c o n t a c t s  

59  and  t h e   g r o u n d   o u t p u t   c o n t a c t   62  e x t e n d   p e r p e n d i c u l a r  

to  a  p l a n a r   r e g i o n   o c c u p i e d   by  t h e   c a b l e   7 1 a .   T h u s ,   t h e  

c a b l e   71a  i s   p i e r c e d   by  t h e   p i e r c i n g   p o r t i o n s   in   r e s p o n s e  
to  r e l a t i v e   m o v e m e n t   b e t w e e n   t h e   c a b l e   71a  and   t h e   b o d y  

p o r t i o n   16a  in   a  d i r e c t i o n   t r a n s v e r s e   t o , t h a t   p l a n a r  

r e g i o n .   As  s c h e m a t i c a l l y   i l l u s t r a t e d   i n   F i g .   13 ,   t h e   e n d  

s i g n a l   w i r e   72a  c o n t a c t s   b o t h   t h e   s e l e c t e d   g r o u n d   o u t p u t  

c o n t a c t   62  and   t h e   d i r e c t l y   a l i g n e d   f i r s t   s i g n a l   c o n t a c t  

51a  w h i l e   t h e   p a r t i a l l y   c u t a w a y   g r o u n d   c o n d u c t i v e   w i r e   7 3  

i s   e l e c t r i c a l l y   c o n n e c t e d   to   t h e   g r o u n d   c o n t a c t   59 .   T h e  

r e m a i n i n g   w i r e s   in   t h e   c a b l e   71a  a r e   a l t e r n a t e l y   c o n n e c t e d  

to   e i t h e r   g r o u n d   c o n t a c t s   59  or   s i g n a l   c o n t a c t s   51  a s  

d e s c r i b e d   a b o v e .   S t r a i n   r e l i e f   f o r   t h e   c a b l e   71a  i s  

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

r i b   86  on  t h e   d i v i d e r   77  and   t he   u p p e r   s u r f a c e   33  of   t h e  

t r a n s v e r s e   r o d   32.   A p p r o p r i a t e   s t r e s s   r e l i e f   f o r   c a b l e s  

of   d i f f e r e n t   g a u g e   c an   be  s e l e c t e d   by  m e r e l y   s e l e c t i n g   a  
r o d   32  of  s u i t a b l e   d i a m e t e r .   I t   w i l l   be  a p p r e c i a t e d   t h a t  

t h e   c a b l e   71b  i s   i d e n t i c a l l y   s t r e s s   r e l i e v e d   and  e l e c t -  

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



v i s - a - v i s   t h e   p i e r c i n g   p o r t i o n s   in   t h e   b o d y   p o r t i o n   1 6 a .  

F i g s .   14  to   16  a r e   s c h e m a t i c   v i e w s   of   a  g r o u n d i n g   e l e m e n t  

91  f o r   e l e c t r i c a l l y   c o n n e c t i n g   t h e   g r o u n d i n g   bus   57  i n  

t h e   body   p o r t i o n   16a  to  t h e   i d e n t i c a l   g r o u n d i n g   bus   ( n o t  

s h o w n )   in   t h e   b o d y   p o r t i o n   1 6 b .   The  e l e m e n t   91  i s   a  f l a t  

p l a t e   92  f o r m e d   w i t h   a  s u i t a b l e   e l e c t r i c a l l y   c o n d u c t i v e  

s p r i n g   m a t e r i a l .   S l o t s   93  e x t e n d   f r o m   o p p o s i t e   e d g e s   o f  

and  d i v i d e   t h e   p l a t e   92  i n t o   a  p a i r   of   b i f u r c a t e d   s e c t i o n s  

94.   The  b i f u r c a t e d   s e c t i o n s   a r e   b e n t   away  f r o m   t h e   p l a t e  

92  to   f o r m   s p r i n g   c l i p s   95  h a v i n g   e n d s   96.   P r i o r   t o  

a s s e m b l y   of  a  c o m p l e t e   c o n n e c t o r ,   t h e   p l a t e   92  of  t h e  

e l e m e n t   91  i s   p r e s s   f i t t e d   i n t o   n o t c h e s   97  ( F i g . 2 )   f r a m e d  

in   t h e   s i d e   w a l l s   of   t h e   b o d y   p o r t i o n s   16 .   The  a r m s   95  

e x t e n d   s l i g h t l y   i n t o   t h e   c a v i t i e s   21  and   t h e   e n d s   9 6  

e n t e r   t h e   c h a m b e r s   43  ( F i g . 2 ) .   Upon  a s s e m b l y   of   a  

c o n n e c t o r   u n i t   85  as  shown   in   F i g .   13 ,   t h e   o p p o s i t e l y  

p r o j e c t i n g   e n d s   96  of   t h e   e l e m e n t   91  e l e c t r i c a l l y   e n g a g e  
t h e   g r o u n d i n g   b u s s e s   57  r e t a i n e d   w i t h i n   t h e   c h a m b e r s   4 3 .  

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

s i n g l e   c o u p l i n g   e l e m e n t   47  c an   be  u s e d  t o   c o n n e c t   a n  

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

b o t h   body   h a l v e s   16a  and  1 6 b .   T h u s ,   a l l   o t h e r   o u t p u t s  
of   t h e   c o m p l e t e   c o n n e c t o r   85  c an   be  u s e d   f o r   s i g n a l s  

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

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

A n o t h e r   f e a t u r e   of   t h i s   i n v e n t i o n   i s   a  m e t h o d   by  w h i c h  

any   of   t h e   c o u p l i n g   e l e m e n t s   46  c an   be  e m p l o y e d   as  a  

g r o u n d   o u t p u t   t e r m i n a l .   As  shown   in   F i g s .   8  to   10 ,   p r i o r  
to   a s s e m b l y   t h e   g r o u n d i n g   bus  57  i s   a  f l a t   c o n d u c t i v e  

s t r i p   i n c l u d i n g   an  e l o n g a t e d   b a s e   p o r t i o n   58.   A  p l u r a l i t y  

of  s p a c e d   a p a r t   g r o u n d  c o n t a c t s   59  e x t e n d   f r o m   one  e d g e  
of  t h e   b a s e   58  w h i l e   a  p l u r a l i t y   of  s p a c e d   g r o u n d   o u t p u t  
c o n t a c t s   62  e x t e n d   f r o m   t h e   o p p o s i t e   e d g e   t h e r e o f .   U p o n  

p l a c e m e n t   of  t h e   b a s e   58  in   t h e   r e c e s s   43  in   t h e   b o d y  



16  as  shown  in  F i g .   11 ,   e a c h   of   t h e   g r o u n d   o u t p u t   c o n t a c t s  

62  would   be  in   a l i g n m e n t   w i t h   one  of  t h e   r e t a i n e d   s i g n a l  

c o n t a c t s   51.   B e f o r e   i n s e r t i o n   of  a  bus  57,  h o w e v e r ,   o n e  

d e t e r m i n e s   w h i c h   p a r t i c u l a r   c o u p l i n g   e l e m e n t   46  w i l l   b e  

c o n n e c t e d   to  an  e x t e r n a l   c i r c u i t   common.   N e x t ,   t h e   p a r t -  

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

t h e   s i g n a l   c o n t a c t   51  a s s o c i a t e d   w i t h   t he   s e l e c t e d  

c o u p l i n g   e l e m e m t   46  i s   d e t e r m i n e d .   A l l   o t h e r   o u t p u t  

c o n t a c t s   62  a r e   t h e n   s h e a r e d   f r o m   t h e   b a s e   p l a t e   58.   F o r  

e x a m p l e ,   in   t h e   c o n n e c t o r   i l l u s t r a t e d   in   F i g .   11  o n l y   t h e  

end  g r o u n d   o u t p u t   c o n t a c t   62  r e m a i n s   e f f e c t i v e   and  a l l  

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

j o i n i n g   t h e   s l o t s   60  in   t h e   b a s e   p o r t i o n   58.   T h u s ,   t h e  

end  c o u p l i n g   e l e m e n t   51a  i s   c o n n e c t e d   to  t h e   bus   57  a n d  

s e r v e s   as  a  g r o u n d   o u t p u t   t e r m i n a l .   I t   w i l l   be  o b v i o u s  

t h a t   a  g r o u n d i n g   bus   p r o v i d i n g   a  g r o u n d   o u t p u t   to  any   o f  

t h e   o t h e r   c o u p l i n g   e l e m e n t s   47  c o u l d   be  s i m i l a r l y   f o r m e d  

by  a p p r o p r i a t e   c h o i c e   of   a  g r o u n d   o u t p u t   c o n t a c t   6 2  

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

o u t p u t   c o n t a c t s   f r o m   t h e   b a s e   p l a t e   5 7 .  



1.  An  e l e c t r i c a l   connec to r   for  f l a t   r ibbon  cab les   compr i s ing   a  p l u r a l i t y  

of  t r a n s v e r s e l y   spaced  e longa te   conduc t ive   wires  w i th in   an  i n s u l a t i v e   s h e a t h ,  

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

a  d i e l e c t r i c   hous ing  (16)  d e f i n i n g   an  i n t e r n a l   c av i ty   (21) ,   cable  o p e n i n g s  

(23)  for  accommodating  en t ry   in to   the  c a v i t y   of  ends  of  a  pa i r   of  p a r a l l e l  

l o n g i t u d i n a l l y   a l i g n e d   f l a t   r ibbon  cab les   (71) ,   and  conduc tor   openings  ( 3 5 )  

for  accommodating  en t ry   in to   the  c av i ty   (21)  of  a  p l u r a l i t y   of  c o n d u c t o r  

e lements   (74) ,   the  hous ing   compr i s ing   a  f i r s t   hous ing   pa r t   (16a)  having  a n  

open  side  and  d e f i n i n g   a  f i r s t   cav i ty   p o r t i o n   (21a)  of  the  c av i ty   (21)  a n d  

a  second  hous ing  par t   (16b)  having  an  open  side  and  d e f i n i n g   a  second  c a v i t y  

p o r t i o n   of  the  c a v i t y   (21) ,   the  f i r s t   (16a)  and  second  ( l6b)   hous ing  p a r t s  

being  engaged  to  c lose   the  open  s i d e s ,   a  d i s t i n c t   d i v i d e r   pa r t   (77)  p o s i t -  

ioned  w i th in   the  cav i ty   (21)  so  as  to  e l e c t r i c a l l y   i s o l a t e   the  f i r s t   c a v i t y  

p o r t i o n   (21a)  from  the  second  cav i ty   p o r t i o n ,   a  f i r s t   g rounding   means  r e t -  

a ined   w i th in   the  f i r s t   c a v i t y   (21a)  p o r t i o n   and  o p e r a t i v e   to  e l e c t r i c a l l y  

connect   t o g e t h e r   a  p l u r a l i t y   of  conduc t ive   wires  (72)  in  one  of  the  c a b l e s ,  

a  second  grounding  means  r e t a i n e d   wi th in   the  second  c a v i t y   p o r t i o n   a n d  

o p e r a t i v e   to  e l e c t r i c a l l y   connect   t o g e t h e r   a  p l u r a l i t y   of  conduc t i ve   w i r e s  

(73)  in  the  o the r   cab le ,   a  f i r s t   p l u r a l i t y   of  e l e c t r i c a l l y   i s o l a t e d   c o u p l i n g  

elements   (46)  r e t a i n e d   w i th in   the  f i r s t   c a v i t y   p o r t i o n   (21a)  and  each  o p e r -  
a t i v e   to  e l e c t r i c a l l y   connect   a  d i f f e r e n t   one  of  the  conduc t ive   wires   in  t h e  

one  cable  to  a  r e s p e c t i v e   d i f f e r e n t   one  of  the  conduc to r   e l emen t s ,   and  a  

second  p l u r a l i t y   of  e l e c t r i c a l l y   i s o l a t e d   coup l ing   e lements   r e t a i n e d   w i t h i n  

the  second  cav i ty   p o r t i o n   and  each  o p e r a t i v e   to  e l e c t r i c a l l y   connect   a  d i f -  

f e r e n t   one  of  the  conduc t ive   wires   in  the  o the r   cable  to  a  r e s p e c t i v e   d i f -  

f e r e n t   one  of  the  conduc tor   e l e m e n t s .  

2.  An  e l e c t r i c a l   connec to r   as  c la imed  in  claim  1,  in  which  the  f i r s t  

grounding  means  is  o p e r a t i v e   to  e l e c t r i c a l l y   connect   tog-ether  a l t e r n a t e   c o n -  

duc t ive   wires  in  the  one  cab le ,   and  the.  second  grounding   means  i n  o p e r a t i v e  

to  e l e c t r i c a l l y   connect   t o g e t h e r   a l t e r n a t e   conduc t ive   wires  in  the  s e c o n d  

c a b l e .  

3.  An  e l e c t r i c a l   connec to r   as  c la imed  in  claim  2,  in  which  the  f i r s t   p l u r -  

a l i t y   of  coupl ing   e lements   (46)  connect   to  s i gna l   conduc t ive   wires  in  the  one 

cable  tha t   a l t e r n a t e s   with  the  a l t e r n a t e   conduc t ive   wires  connected  t o g e t h e r  



by  the  f i r s t   grounding  means,  and  the  second  p l u r a l i t y   of  coup l ing   e l e m e n t s  

connect   to  s i gna l   conduc t ive   wires  in  the  o the r   cable  that   a l t e r n a t e s   w i t h  

the  a l t e r n a . t e   conduc t ive   wires  connected   t o g e t h e r   by  the  second  g r o u n d i n g  

means .  

4 .  A n   e l e c t r i c a l   connec to r   as  c laimed  in  claim  3,  in  which  ground  o u t p u t  

means  connect   the  f i r s t   g rounding   means  to  at  l e a s t   one  of  the  c o n d u c t o r  

e lements   and  the  second  g rounding   means  to  at  l e a s t   one  of  the  c o n d u c t o r  

e l e m e n t s .  

5 .  A n   e l e c t r i c a l   connec to r   as  c laimed  in  claim  4,  in  which  the  ground  o u t -  

put  means  comprises   means  for  connec t i ng   the  f i r s t   and  second  g r o u n d i n g  

means  to  at  l e a s t   one  of  the  s i gna l   conduc t ive   w i r e s .  

6 .  A n   e l e c t r i c a l   connec to r   as  c laimed  in  claim  5,  in  which  the  cable  o p e n -  

ings  (23)  are  de f i ned   by  one  end  of  the  hous ing  (16)  and  the  conduc tor   o p e n -  

i n g s  ( 3 5 )   are  de f ined   by  an  o p p o s i t e   end  t h e r e o f .  

7 .  A n   e l e c t r i c a l   connec to r   as  claimed  in  claim  5,  in  which  the  f i r s t  

p l u r a l i t y   of  coup l ing   e lements   are  a r r a n g e d   in  a  row  ex t end ing   t r a n s v e r s e l y  

to  the  one  cable  and  with  each  e lement   a l i g n e d   with  one  of  the  s i gna l   w i r e s ,  

the  f i r s t   g rounding   means  comprises   a  f i r s t   p l u r a l i t y   of  i n t e r c o n n e c t e d  

ground  t e r m i n a l s   a r r a n g e d   in  a  row  e x t e n d i n g   t r a n s v e r s e l y   to  the  one  c a b l e  

a n d .  l o n g i t u d i n a l l y   spaced  from  the  row  of  f i r s t   e l ements ,   the  ground  t e r m -  

i n a l s   being  a l i g n e d   with  the  a l t e r n a t e   conduc t ive   wires   of  the  one  c a b l e ,  

the  second  p l u r a l i t y   of  coup l ing   e lements   are  a r r a n g e d   in  a  row  e x t e n d i n g  

t r a n s v e r s e l y   to  the  o the r   cable   and  with  each  element  a l i g n e d   with  one  o f  

the  s i g n a l   wi res ,   the  second  g rounding   means  comprises   a  second  p l u r a l i t y  

of  i n t e r c o n n e c t e d   ground  t e r m i n a l s   a r r a n g e d   in  a  row  e x t e n d i n g   t r a n s v e r s e l y  

to  the  one  cable  and  l o n g i t u d i n a l l y   spaced  from  the  row  of  second  e l e m e n t s ,  

the  ground  t e r m i n a l s   being  a l i g n e d   with  the  a l t e r n a t e   conduc t ive   wires  o f  

the  o the r   c a b l e .  

8.  An  e l e c t r i c a l   connec to r   as  c la imed  in  claim  1,  in  which  means  are  p r o -  

v ided  wi th in   the  c a v i t y   for  connec t i ng   the  f i r s t   g rounding   means  to  t h e  

second  grounding   means .  



9 .  A n   e l e c t r i c a l   connec to r   as  c laimed  in  claim  7,  in  which  the  f i r s t   p l u r -  

a l i t i e s   of  coupl ing   e lements   and  ground  t e r m i n a l s   comprise  f i r s t   s t a t i o n a r y  

p i e r c i n g   p o r t i o n s   ex t end ing   in  one  d i r e c t i o n   towards  a  p l ana r   r eg ion   o c c u p i e d  

by  the  one  cable ,   the  second  p l u r a l i t i e s   of  coup l ing   e lements   and  ground  t e r -  

minals   comprise  second  s t a t i o n a r y   p i e r c i n g   p o r t i o n s   d i sposed   v i s - a - v i s   t h e  

f i r s t   p i e r c i n g   p o r t i o n s   and  ex t end ing   towards  the  p l a n a r   r eg ion   in  a  d i r e c t i o n  

oppos i t e   sa id   one  d i r e c t i o n ,   and  the  f i r s t   p i e r c i n g   p o r t i o n s   are  adap ted   t o  

p i e r ce   the  one  cable  and  the  second  p i e r c i n g   p o r t i o n s   are  adap ted   to  p i e r c e  

the  o the r   cable  in  r esponse   to  r e l a t i v e   movement  between  the  cab les   and  t h e  

mating  p a r t s   in  a  d i r e c t i o n   t r a n s v e r s e   to  the  p l a n a r   r e g i o n .  

10.  An  e l e c t r i c a l   connec to r   as  c la imed  in  claim  9,  in  which  each  of  t h e  

coup l ing   e lements   and  ground  t e r m i n a l s   comprise  b i f u r c a t e d   p o r t i o n s   ( 9 4 )  

tha t   s t r a d d l e   the  wires  and  the  o p p o s i t e   s ides   of  the  d i v i d e r   pa r t   c o m p r i s e  

a  p l u r a l i t y   of  r e c e s s e s   tha t   r e c e i v e   and  r e t a i n   so  as  to  p reven t   s e p a r a t i o n  

of  the  b i f u r c a t e d   p o r t i o n s .  

1 1 .  A n   e l e c t r i c a l   connec to r   as  c la imed  in  claim  10,  in  which  one  end  o f   t h e  

housing  is  s u b s t a n t i a l l y   wider  than  the  o p p o s i t e   end  in  a  d i r e c t i o n   t r a n s -  

verse   to  the  rows  of  e lements   and  t e r m i n a l s .  
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