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Modular  electrical  connector. 

  A  modular  connector  which  provides  input  and  output 
connections  between  various  contacts  configurations  com- 
prises  an  elongated  frame  (11)  having  a  plurality  of  identically 
sized  rectangular  cavities  (12)  formed  therein,  each  of  which 
receives  a  connector  module  (15).  The  modules  are  inter- 
changeable  in  the  cavities,  and  electrical  contacts  are 
mounted  in  each  of  the  modules.  All  of  the  contacts  mounted 
on  a  single  module  are  the  same,  but  the  contacts  mounted  in 
some  of  the  modules  differ  from  the  contacts  mounted  in 
others.  Module  selection  is  made  at  the  time  of  connector  in- 
stallation  and  depends  on  the  particular  mix  of  contacts  which 
is  required. 



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

a l m o s t   e v e r y   s i z e   and  form  i m a g i n a b l e .   Such  c o n n e c t o r s  

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

h i g h - c u r r e n t ,   b e t w e e n   two  w i r e s ,   a  w i r e   and  a  p r i n t e d  

c i r c u i t   b o a r d ,   a  p r i n t e d   c i r c u i t   b o a r d   and  c o a x i a l  

c a b l e ,   or   two  p r i n t e d   c i r c u i t   b o a r d s .   Due  to  t h e  

i n c r e a s i n g   c o m p l e x i t y   of  i n t e r c o n n e c t   s y s t e m s ,   v a r i o u s  

c o m b i n a t i o n s   of  c o n n e c t o r s   a re   o f t e n   r e q u i r e d   on  a  

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

u s e d   in  such   a p p l i c a t i o n s   a re   d e d i c a t e d   to  a  s p e c i f i c  

p u r p o s e   s u c h   as  c o n n e c t i n g   two  p r i n t e d   c i r c u i t   b o a r d s  

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

s i g n a l   c a b l e s   or  t he   l i k e .   W h i l e   c o n n e c t o r s   e x i s t   f o r  

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

a l w a y s   r e q u i r e   c o n n e c t o r s   w h i c h   h a v e   100  or  m o r e  

i n d i v i d u a l   c o n t a c t s   a l l   of  t he   same  c o n t a c t   t y p e .  

C o n n e c t o r s   may  be  d e s i g n e d   to  h a v e   a  mix  of  s i g n a l  

c a r r y i n g   c o n t a c t s ,   h i g h   power   c o n t a c t s ,   h i g h   v o l t a g e  

c o n t a c t s ,   c o a x i a l   c o n t a c t s ,   and  f i b e r   o p t i c   c o n t a c t s ,  

b u t   i t   is  o f t e n   i m p o s s i b l e   to  d e t e r m i n e   t he   e x a c t   r a t i o  

of  c o n t a c t   s t y l e s   w h i c h   w i l l   be  n e e d e d   in  a  c o n n e c t o r .  

A d d i t i o n a l l y ,   t he   low  c o s t   of  a  c o n n e c t o r   is   o n l y  

a c h i e v e d   when  i t   is   m a n u f a c t u r e d   in  h i g h - p r o d u c t i o n  

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

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

h i g h   p r o d u c t i o n   r u n s .   T h e r e   i s ,   t h e r e f o r e ,   a  need   i n  

t h e   a r t   f o r   a  c o n n e c t o r   w h i c h   can  be  c u s t o m i z e d   a t   t h e  

t i m e   of  i n s t a l l a t i o n   to  p r e s e n t   an  a r r a y   of  c o n t a c t  

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

a p p l i c a t i o n ,   and  wh ich   w i l l   be  i n t e r m a t a b l e   w i t h  

s t a n d a r d   c o n n e c t o r   t y p e s .  



A c c o r d i n g   to  t h e   i n v e n t i o n ,   a  m o d u l a r  

c o n n e c t o r   c o m p r i s e s   a  f r a m e   h a v i n g   a  f i x e d   s i z e   and  a  

f i x e d   n u m b e r   of  c a v i t i e s   i n t o   w h i c h   m o d u l e s   may  b e  

c o u p l e d .   The  m o d u l e s   a r e   a l l   of  t h e   same  s i z e   bu t   h a v e  

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

and  a  s e l e c t i o n   i s   made  a c c o r d i n g   to  t he   r e q u i r e m e n t s  

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

u s e d .  

I t   is  t h e r e f o r e   an  o b j e c t   of  t he   i n v e n t i o n   t o  

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

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

I t   is   a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   t o  

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

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

o t h e r   m o d u l e s .  

I t   is   a n o t h e r   o b j e c t   of   t h e   i n v e n t i o n   t o  

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

w h i c h   may  be  p r o d u c e d   in  h i g h   p r o d u c t i o n   r u n s   in  o r d e r  

to  a c h i e v e   low  u n i t   c o s t .  

T h e s e   and  o t h e r   o b j e c t s   of  t he   i n v e n t i o n   w i l l  

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

t a k e n   in  c o n j u n c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g  

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

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

F i g u r e   1  is   a  b o t t o m   v i e w   of  a  m o d u l a r  

c o n n e c t o r   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 u r e   2  is   a  p a r t i a l   v i e w   e x p l o d e d   and  i n  

p e r s p e c t i v e   of  a  m o d u l a r   c o n n e c t o r   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 u r e   3  is   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

3-3  of  F i g u r e   1 .  



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

t op   of  t he   c o n n e c t o r   of  F i g u r e   1 .  

R e f e r r i n g   now  to  d r a w i n g   F i g u r e s   1  and  2 ,  

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

by  the   r e f e r e n c e   n u m e r a l   10.  The  c o n n e c t o r   c o m p r i s e s  

an  e l o n g a t e d   r e c t a n g u l a r   f r a m e   11  h a v i n g   a  p l u r a l i t y   o f  

i d e n t i c a l   r e c t a n g u l a r   c a v i t i e s   12  f o r m e d   t h e r e i n .   E a c h  

of  t he   r e c t a n g u l a r   c a v i t i e s   12  i n c l u d e s   one  b e v e l e d  

c o r n e r   13  w h i c h   a c t s   as  a  p o l a r i t y   key  as  more  f u l l y  
d e s c r i b e d   b e l o w .  

Each   of  the   c a v i t i e s   12  i s   d i m e n s i o n e d   t o  

r e c e i v e   a  m o d u l e   15.  The  m o d u l e   15  c o m p r i s e s   a  b o d y  

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

one  or  more  e l e c t r i c a l   c o n t a c t s   may  be  m o u n t e d .   T h e  

m o d u l e   15  has   a  r e c t a n g u l a r   s h a p e   e x c e p t   f o r   one  c o r n e r  

16  w h i c h   is  b e v e l e d   to  be  c o m p a t i b l e   w i t h   t he   b e v e l e d  

c o r n e r   13  of  e a c h   of  the   c a v i t i e s   12  and  to  p r o v i d e   a  

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

A d d i t i o n a l   p o l a r i t y   k e y i n g   is   p r o v i d e d   by  the   i n t e g r a l  

p l a s t i c   l e g s   wh ich   p r o j e c t   f rom  t he   body   of  t he   m o d u l e  

15.  The  l e g s   22  on  one  s i d e   of  e a c h   of  t he   m o d u l e s   a r e  

s e p a r a t e d   by  a  d i s t a n c e   w h i c h   is   g r e a t e r   t h a n   t h e  

d i s t a n c e   s e p a r a t i n g   the   l e g s   23  on  t he   o t h e r   s i d e   o f  

the   m o d u l e s .   The  m o u n t i n g   s l o t s   24  a r e   s p a c e d   a p a r t   t o  

r e c e i v e   the   l e g s   22  and  23,  and  t h e   l e g s   22  and  23  a r e  

d i m e n s i o n e d   so  t h a t   c o n v e n t i o n a l   h o o d s   ( n o t   shown)   c a n  

be  u sed   w i t h   t he   c o n n e c t o r .  

Each   m o d u l e   i n c l u d e s   a  r e c e s s   17  w h i c h   may  b e  

f o r m e d   on  e i t h e r   s i d e   t h e r e o f   and  w h i c h   r e c e i v e s   a  

l o c k i n g   r i b   18  when  the   m o d u l e   15  is   p o s i t i o n e d   in  t h e  

c a v i t y   12.  The  l o c k i n g   r i b   18  is   f o r m e d   on  t he   end  o f  

a  c a n t i l e v e r   p o r t i o n   19  w h i c h   f o r c e s   t he   r i b   i n t o   t h e  

r e c e s s   17  to  l o c k   the   m o d u l e   in  p l a c e .   An  a c c e s s   s l o t  



21  is   f o r m e d   a d j a c e n t   t h e   r e c e s s   17  to   a l l o w   i n s e r t i o n  

of   a  t o o l   to  p r y   t he   l o c k i n g   r i b   o u t   of  t h e   r e c e s s   17 

a g a i n s t   t h e   b i a s   of  t he   c a n t i l e v e r   p o r t i o n   19  a l l o w i n g  

r e m o v a l   of  t h e   m o d u l e   15  when  d e s i r e d .  

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

c o n t a c t s   may  be  m o u n t e d   on  e a c h   of  t he   m o d u l e s   15.  T h e  

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

p i n s   27 ,   h i g h - p o w e r   p l u g s   28 ,   w i r e - w r a p   p i n s   29 ,   a n d  

c o a x i a l   c o n n e c t o r s   30.   I t   w i l l   be  u n d e r s t o o d   by  t h o s e  

s k i l l e d   in  t he   a r t   t h a t   o t h e r   f o r m s   of  e l e c t r i c a l   o r  

f i b e r   o p t i c   c o n t a c t s   may  be  u s e d   in  t h e   m o d u l e s   as  m a y  
be  r e q u i r e d   f o r   a  p a r t i c u l a r   i n s t a l l a t i o n .   The  v a r i o u s  

m o d u l e s   may  be  p r o d u c e d   in  q u a n t i t y   b e f o r e   k n o w i n g   t h e  

r e q u i r e m e n t s   of   s p e c i f i c   c o n n e c t o r   i n s t a l l a t i o n s .   A t  

t h e   t i m e   of  i n s t a l l a t i o n ,   t he   m o d u l e s   15  a r e  

i n t e r c h a n g a b l e   in  t h e   c a v i t i e s   12  and  may  be  moved  t o  

d i f f e r e n t   l o c a t i o n s   or   e l i m i n a t e d   e n t i r e l y .   Each  o f  

t h e   m o d u l e s   15  a r e   d i m e n s i o n e d   so  as  to  be  i n t e r m a t a b l e  

w i t h   e x i s t i n g   f o r m s   of  s t a n d a r d   c o n n e c t o r s .  

T u r n i n g   now  to  F i g u r e   3,  i t   w i l l   be  s e e n   t h a t  

t h e   l o c k i n g   r i b   18  is   f o r m e d   on  t h e   end  of  a  c a n t i l e v e r  

p o r t i o n   19  w h i c h   f o r c e s   t he   r i b   i n t o   t he   r e c e s s   17  w h e n  

t he   m o d u l e   is   p r e s s e d   i n t o   p l a c e .   A  t o p   c o r n e r   of  t h e  

r i b   18  i n c l u d e s   a  c h a m f e r   20  to  f a c i l i t a t e   t h e  

i n s e r t i o n   of  t he   m o d u l e   i n t o   t h e   c a v i t y   12,  and  t h e  

e n t r y   of  t he   t i n e s   32  of   a  r e m o v a l   t o o l .  

T u r n i n g   now  to  F i g u r e   4,  i t   w i l l   be  s e e n   t h a t  

t h e   u n d e r s i d e   of  t he   f r a m e   11  i n c l u d e s   an  e l o n g a t e d  

r e c e s s   33  i n t o   w h i c h   a  m a t i n g   c o n n e c t o r   h a l f   may  b e  

p l u g g e d .   The  r e c e s s   33  i n c l u d e s   a  s t a n d a r d   p o l a r i z i n g  

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

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

r e c e s s   33  in  o n l y   one  o r i e n t a t i o n .   The  c o n n e c t o r   f r a m e  

i n c l u d e s   a  m o u n t i n g   e a r   36  by  w h i c h   t he   c o n n e c t o r   may  



be  f a s t e n e d   to  a  p r i n t e d   c i r c u i t   b o a r d   or   a  w i r i n g  

f r a m e .  

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

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

a r t ,   w h i c h   a l t e r a t i o n s   a r e   i n t e n d e d   to  be  w i t h i n   t h e  

s c o p e   of  t he   a p p e n d e d   c l a i m s .  



1.  A  c o n n e c t o r   f o r   p r o v i d i n g   i n p u t   and  o u t p u t  

c o n n e c t i o n s   b e t w e e n   v a r i o u s   t y p e s   of  c o n t a c t s   w h e r e i n  

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

e a r s   on  t he   f r a m e   f o r   m o u n t i n g   t h e   c o n n e c t o r   to  a  b a s e ,  

c h a r a c t e r i z e d   in  t h a t   t h e   e l o n g a t e d   f r a m e   (11)   has   a  

p l u r a l i t y   of  i d e n t i c a l l y   s i z e d   c a v i t i e s   (12 )   f o r m e d  

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

a r e   m o u n t e d   in  i d e n t i c a l l y   s i z e d   m o d u l e s   (15 )   w h i c h   a r e  
r e c e i v e d   by  t he   c a v i t i e s ,   and  t h e   m o d u l e s   (15)   a r e  

i n t e r c h a n g a b l e   in  t he   c a v i t i e s   ( 1 2 ) .  

2.  The  c o n n e c t o r   of  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   e a c h   c a v i t y   i n c l u d e s   a  p o l a r i t y   key  (13)   a n d  

e a c h   m o d u l e   i n c l u d e s   a  c o m p a t a b l e   k e y i n g   m e a n s   (16)   f o r  

m a t i n g   w i t h   t he   p o l a r i t y   key  (13)   of   t h e   c a v i t y .  

3.  The  c o n n e c t o r   of  c l a i m   2  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   e a c h   c a v i t y   i n c l u d e s   a  l o c k i n g   r i b   (18)   f o r  

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

r e c e s s   (17)   f o r   r e c e i v i n g   the   l o c k i n g   r i b   ( 1 8 ) .  

4.  The  c o n n e c t o r   of  c l a i m   3  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   e a c h   m o d u l e   i n c l u d e s   an  a c c e s s   s l o t   (21)   f o r m e d  

a d j a c e n t   t he   r e c e s s   (17)   w h e r e b y   t h e   t i n e s   (32)   of  a  

t o o l   may  be  i n s e r t e d   i n t o   t he   a c c e s s   s l o t   (21)   to   p r y  

t h e   l o c k i n g   r i b   (18)   o u t   of  t h e   r e c e s s   to  r e l e a s e   t h e  

m o d u l e   (15)   f rom  the   c a v i t y   ( 1 2 ) .  
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