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@)  Electrical  connectors. 

  An  electrical  connector  has  a  moulded  plastics  housing  (1) 
holding  a  plurality  of  electrical  contacts  (3).  The  contacts  (3) 
are  retained  in  the  housing  by  contact  at  the  rear  with  an  abut- 
ment  (11)  moulded  in  the  housing  (1)  and  at the  front  by  spring 
tines  (7)  co-operating  with  an  abutment  (12).  The  contacts  (3) 
may  each  be  removed  from  either  the  front  or  the  rear  of  the 
housing  (1).  For  forward  extraction  the  respective  spring  tine 
(7)  is  depressed  while  for  rearward  extraction  the  contact  (3) 
is  pivoted  on  an  embossment  (9)  which  causes  the  rear  of  the 
contact  (3)  to  come  clear  of  the  abutment  (11). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   e l e c t r i c a l   c o n n e c -  

t o r s   and  more   p a r t i c u l a r l y   b u t   n o t   e x c l u s i v e l y   t o   s u c h  

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

c a r d s .  

P r i n t e d   c i r c u i t   c a r d s   h a v e   in   t h e   p a s t   had  t h e   e n d s  

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

c o n n e c t i o n . t o   edge   c o n n e c t o r s   in   a  m o u n t i n g   f r a m e .   I f  

f o r   any  r e a s o n   i t   i s   n e c e s s a r y   f o r   t h e   c a r d s   t o   be  r e m o v e d  

and  r e p l a c e d   many  t i m e s ,   i t   i s   l i k e l y   t h a t   w e a r   of  t h e  

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

c i r c u i t   c o n t a c t .   S u c h   a  f a u l t   on  one  or  two  of  t h e   c o n -  

t a c t s   may  n e c e s s i t a t e   r e p l a c e m e n t   of  t h e   e n t i r e   c a r d .  

Kore   r e c e n t l y   i n d i r e c t   c o n n e c t o r s   h a v e   b e e n   i n t r o -  

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

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

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

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   c o n t a c t s   of   a n y   c o n n e c -  

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

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

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

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

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

a c h i e v e d   on  a s s e m b l y   by  p r o v i d i n g   in   t h e   h o u s i n g   a  s h o u l d e r  

or  a b u t m e n t   t o   w h i c h   a  p o r t i o n   of  t h e   c o n t a c t   comes   up  i n  

t h e   d i r e c t i o n   of   i n s e r t i o n .   A  s p r i n g   p o r t i o n   of  t h e  

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

i e n t   p o r t i o n   of  t h e   h o u s i n g   moves   b e h i n d - a   p o r t i o n   of  t h e  

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

o p p o s e d   d i r e c t i o n .   To  r e p l a c e   a  c o n t a c t   t h e   s p r i n g   p o r -  
t i o n   ( o r   r e s i l i e n t   p o r t i o n )   i s   moved  a s i d e   by  u s e   of  a  

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

t h e   same  end  of  t h e   c o n n e c t o r   as  t h a t   t h r o u g h   w h i c h   i t   w a s  

i n s e r t e d .  



I t   w i l l   be  r e a l i s e d   t h a t   i n   c e r t a i n   c i r c u m s t a n c e s  

i t   w i l l   be  i n c o n v e n i e n t   t o   w i t h d r a w   an  i n s e r t e d   c o n t a c t  

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

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

t h e   f r o n t   of  t h e   h o u s i n g .   T h u s   two  k i n d s   of  edge   c o n -  

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

f o r   r e a r   w i t h d r a w a l .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o   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   h a v i n g   c o n t a c t s   w h i c h   may  b e  

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

f r o n t   or   t h e   r e a r   of   t h e   h o u s i n g .  

A c c o r d i n g   t o ' t h e   p r e s e n t   i n v e n t i o n   in   an  e l e c t r i c a l  

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

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

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

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

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

m o v e m e n t   of   s a i d   c o n t a c t   i n   one  d i r e c t i o n   and   a  s e c o n d  

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

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

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

i t   may  be  d i s p l a c e d   c l e a r   of  s a i d   f i r s t   a b u t m e n t   to   p e r m i t  

r e m o v a l   of   s a i d   c o n t a c t   member   in   s a i d   one  d i r e c t i o n   a n d  

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

c a u s e   s a i d   p o r t i o n   t o   be  d i s p l a c e d   c l e a r   of  s a i d   s e c o n d  

a b u t m e n t   t o   p e r m i t   r e m o v a l   of   s a i d   c o n t a c t   member   in   s a i d  

o p p o s e d   d i r e c t i o n .  

P r e f e r a b l y   t h e   c o n t a c t   member   i n c l u d e s   a  p a r t -  

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

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

s a i d   c o n t a c t .  

S a i d   h o u s i n g   may  be  a r r a n g e d   t o   h o l d   a  p l u r a l i t y   o f  

c o n t a c t   m e m b e r s   e a c h   a r r a n g e d   t o   be  w i t h d r a w n   as  a f o r e s a i d .  

The  e l e c t r i c a l   c o n n e c t o r   may  be  an  edge   c o n n e c t o r   f o r  

u s e   w i t h   p r i n t e d   c i r c u i t   c a r d s .  



An  e l e c t r i c a l   c o n n e c t o r   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   t o   t h e  

a c c o m p a n y i n g   d r a w i n g s   of  w h i c h : -  

F i g u r e   1  i s   a  v i e w   of  t h e   c o n n e c t o r   f r o m   o n e  

d i r e c t i o n ,  

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

t o   t h e   v i e w   of  F i g u r e   1 ,  

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

c o n n e c t o r   at  one  of   t h e   c o n t a c t   p o s i t i o n s   s h o w i n g   a  c o n t a c t  

member   i n   e l e v a t i o n ,  

F i g u r e   4  i s   a  s i d e   v i e w   of   a  c o n t a c t   m e m b e r   o f  t h e  

c o n n e c t o r ;   a n d  

F i g u r e   5  i s   a  p l a n   v i e w   of  t h e   c o n t a c t   m e m b e r   o f  

F i g u r e   4 .  

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

p i e c e   m o u l d e d   p l a s t i c s   h o u s i n g   1  w h i c h   h a s   a  n u m b e r   o f  

c o n n e c t o r   s e g m e n t s   2  a r r a n g e d   v e r t i c a l l y   i n   p a i r s .   E a c h  

of   t h e   c o n n e c t o r   s e g m e n t s   2  i s   a r r a n g e d   t o   h o l d   an  e l e c -  

t r i c a l   c o n t a c t   3  a  f i r s t   s e c t i o n   4  of  w h i c h   i s   f o r   c o n n e c -  

t i o n   t o   a  p r i n t e d   c i r c u i t   b o a r d   5 .  

At  t h e   o p p o s e d   end  of  t h e   c o n t a c t   t o   t h e   s e c t i o n   4  

a  p l a t e d   s e c t i o n   5  i s   p r o v i d e d   w h i c h   i s   f o r   i n s e r t i o n   i n  

a  t y p i c a l   p r i n t e d   c i r c u i t   b o a r d   edge   c o n n e c t o r   ( n o t   s h o w n ) .  

R e f e r r i n g   s p e c i f i c a l l y   t o   F i g u r e s   4  and  5  of  t h e  

d r a w i n g s   t h e   c o n t a c t   3  w h i c h   i s   f o r m e d   by  f o r   e x a m p l e  

p r e s s i n g   ou t   f r o m   a  p h o s p h o r   b r o n z e   s t r i p   h a s   an  a p e r t u r e  

6  in   t h e   s e c t i o n   4  t o   f a c i l i t a t e   s o l d e r i n g   to   a  p r i n t e d  

c i r c u i t   b o a r d   and   i s   p r e - s t r e s s e d   as  shown   in   t h e   d i a g r a m .  
I t   w i l l   be  n o t e d   t h a t   t h e   p r e - s t r e s s i n g   c a u s e s   t h e   r e a r  

of  t h e   c o n t a c t   t o   be  d i s p l a c e d   f r o m   t h e   s e c t i o n   4  t o   a s s i s t  

l o c k i n g   of  t h e   c o n t a c t   3  when  i t   i s   i n s e r t e d   in   a  h o u s i n g .  
Two  r e s i l i e n t   t i n e s   7  a r e   p r o v i d e d   one  on  e i t h e r   s i d e   o f  

t h e   c o n t a c t .  3   a l s o   f o r   l o c k i n g   p u r p o s e s .  
T o w a r d s   t h e   c e n t r e   o f   t h e   c o n t a c t   3  a  p a r t i a l l y  

s p h e r i c a l   e m b o s s m e n t   9  i s   p r o v i d e d ,   t h e   p u r p o s e   of  w h i c h  



i s   t o   f a c i l i t a t e   r e m o v a l   of   t h e   c o n t a c t   3  as  h e r e i n a f t e r  

d e s c r i b e d .  

R e f e r r i n g   a g a i n   t o   F i g u r e   3  a  c o n t a c t   3  may  b e  

i n s e r t e d   in   one  of  t h e   s e g m e n t s   2  f r o m   e i t h e r   t h e   f r o n t  

or  r e a r   of   t h e   c o n n e c t o r   in   t h e   f o l l o w i n g   m a n n e r : -  

I f   t h e   c o n n e c t o r   i s   i n s e r t e d   f r o m   t h e   f r o n t   ( t h e  

r i g h t  a s  s h o w n  i n  t h e   d i a g r a m )   t h e   r e a r   of   t h e   c o n t a c t   3  i s  

i n s e r t e d   and  p a s s e s   t h r o u g h   an  a p e r t u r e   i n   t h e   h o u s i n g   1  

and  a l o n g   a  d i v i d i n g   w a l l   10  of  t h e   h o u s i n g   1.  The  t i n e s  

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

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

When  t h e   c o n t a c t   3  i s   f u l l y   i n s e r t e d   t h e   end   of  t h e  

c o n t a c t   w i l l   come  up  a g a i n s t   an  a b u t m e n t   11  w h i c h   p r e v e n t s  

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

t h e   same  p o s i t i o n   t h e   t i n e s  7   w i l l   r e t u r n   t o   t h e i r   p r e -  
s t r e s s e d   s t a t e   and  w i l l   l o c k   b e h i n d   an  a b u t m e n t   f a c e   1 2 ,  

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

t i o n .  

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

t i n e s   7  t o   a d o p t   a  f l a t t e n e d   p o s i t i o n   so  t h a t   t h e y   a r e  

c l e a r   of   t h e   f a c e   12 .   The  c o n t a c t   m a y  t h e n   be  p u l l e d  

f o r w a r d .  

I f   t h e   c o n t a c t   3  i s   i n s e r t e d   f r o m   t h e   r e a r   o f  t h e  

c o n n e c t o r s   ( t h e   l e f t   as  s h o w n ) ,   t h e   f r o n t   end  of   t h e   c o n t a c t  

m e m b e r   i s   i n s e r t e d   i n   t h e   a p e r t u r e   of  t h e   h o u s i n g   1  and  t h e  

c o n t a c t   i s   p u s h e d   f o r w a r d   u n t i l   t h e   t i n e s   7  m e e t   t h e   f a c e  

12.   R e l e a s i n g   t h e   r e a r   of   t h e   c o n t a c t   3  c a u s e s   t h e   r e a r  

of  t h e   c o n t a c t   3  t o   d r o p   i n t o   i t s   r e s p e c t i v e   c h a n n e l   u n d e r  

t h e   p r e - t e n s i o n i n g   w i t h   i t s   end  a d j a c e n t   t h e   a b u t m e n t   1 1 .  

R e m o v a l   of   t h e   c o n t a c t   3  i n   t h e   r e a r w a r d   d i r e c t i o n   i s  

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

men t   9  b e i n g   i n   c o n t a c t   w i t h   t h e   w a l l   1 0 .  I t   w i l l   b e  

r e a l i s e d   t h a t   t h e  c o n t a c t   3  w i l l   a c t   as  a  c e n t r e   l o a d e d   b e a m  

w i t h   t h e   e m b o s s m e n t   9  a c t i n g   as  a  p i v o t .   Thus   i f   t h e   s e c -  

t i o n  4   of   t h e   c o n t a c t   3  i s   moved  t o w a r d s   t h e   c e n t r e   l i n e   o f  

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

of  t h e   a b u t m e n t   11  and  t h e   c o n t a c t   may  t h e n   be  r e m o v e d .  



I t   w i l l   be  a p p r e c i a t e d   t h a t   w h i l s t   as  h e r e i n   d e s c r i b e d  

t h e   c o n t a c t   3  h a s   two  t i . n e s   7,  a  s i n g l e   t i n e   c o u l d   be  p r o -  

v i d e d .   H o w e v e r ,   i f   two  t i n e s  7   a r e   p r o v i d e d   as  shown  t h e  

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

may  be  l a r g e r   t h a n   t h e   o u t e r   e d g e s   t h u s   f a c i l i t a t i n g   i n s e r -  

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

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

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

n e c t o r   b e t w e e n   a  p r i n t e d   c i r c u i t   b o a r d   and  an  e d g e   c o n n e c t o r ,  

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

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

may  be  f i t t e d .  

The  a b u t m e n t   11  c o u l d   be  p r o v i d e d   f o r w a r d   of   t h e   r e a r  
of  t h e   h o u s i n g   1  and  c o u l d   be  a r r a n g e d   t o   l o c k   w i t h   a  c o r r e s -  

p o n d i n g   s h a p e d   a b u t m e n t   of  t h e   c o n t a c t   so  t h a t   t h e   c o n t a c t   3  

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

t o   by  w i r e - w r a p p i n g   or   s o l d e r i n g   f o r   e x a m p l e .  



1.  An  e l e c t r i c a l   c o n n e c t o r   of  t h e   k i n d   c o m p r i s i n g  

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

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

c o n t a c t   member   c h a r a c t e r i s e d   in  t h a t   t h e   h o u s i n g   ( 1 )  

has   a  f i r s t   a b u t m e n t   (12 )   a r r a n g e d   to  c o - o p e r a t e   w i t h  

a  r e s i l i e n t   t i n e   (7)   of   a  f u l l y   i n s e r t e d   c o n t a c t   ( 3 )  

to  p r e v e n t   m o v e m e n t   of  s a i d   c o n t a c t   (3)  in  one  d i r e c t i o n  

and  a  s e c o n d   a b u t m e n t   ( 1 1 )   a r r a n g e d   to  c o - o p e r a t e   w i t h   a  

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

of  s a i d   c o n t a c t   in   an  o p p o s e d   d i r e c t i o n ,   s a i d   t i n e   ( 7 )  

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

s a i d   f i r s t   a b u t m e n t   ( 1 2 )   to  p e r m i t   r e m o v a l   of  s a i d   c o n t a c t  

member   (3)   in  s a i d   one  d i r e c t i o n   and  s a i d   c o n t a c t   ( 3 )  

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

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

(11 )   to  p e r m i t   r e m o v a l   of   s a i d   c o n t a c t   member   in  s a i d  

o p p o s e d   d i r e c t i o n .  

2.  An  e l e c t r i c a l   c o n n e c t o r   a c c o r d i n g   to   C l a i m   1 

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   t h e   c o n t a c t   member   ( 3 )  

i n c l u d e s   a  p a r t - s p h e r i c a l   e m b o s s m e n t   (9)   a r r a n g e d   t o  

c o - o p e r a t e   w i t h   a  s u r f a c e   (10 )   p r o v i d e d   in  s a i d   h o u s i n g  

(1)  to  p r o v i d e   t h e   p i v o t   p o i n t   f o r   s a i d   c o n t a c t .  

3.  An  e l e c t r i c a l   c o n n e c t o r   a c c o r d i n g   to  C l a i m   1  o r  

C l a i m   2  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   h o u s i n g   ( 1 )  

i s   a r r a n g e d   to  h o l d   a  p l u r a l i t y   of  c o n t a c t   m e m b e r s   ( 3 )  

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

4.  An  e l e c t r i c a l   c o n n e c t o r   a c c o r d i n g   to  C l a i m   1 ,  

C l a i m   2  or  C l a i m   3  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   a  

p l u r a l i t y   of   t i n e s   (7)   s p a c e d   a p a r t   w i d t h w a y s   of   t h e   c o n t a c t  

member   a r e   p r o v i d e d   e a c h   of  s a i d   t i n e s   (7)   b e i n g   a r r a n g e d  

to  c o - o p e r a t e   w i t h   t h e   f i r s t   a b u t m e n t   ( 1 2 )   when  t h e   c o n t a c t  

member   i s   f u l l y   i n s e r t e d   in  t h e   h o u s i n g   ( 1 ) .  

5.  An  e l e c t r i c a l   c o n n e c t o r   a c c o r d i n g   to  any  p r e c e d i n g  

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

a r r a n g e d   to  be  an  edge   c o n n e c t o r   f o r   use   w i t h   a  p r i n t e d  

c i r c u i t   b o a r d .  
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