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(§$  Low  insertion  force  connector. 

A  connector  housing  (1)  has  a  row  of  cavities  (4)  border- 
ing  a  slot  (2)  for  receipt  of  a  flat  cable.  Contacts  (3)  are  mount- 
ed  in  the  cavities  with  rearwardly  inclined  contact  springs  (7) 
penetrating  the  slot  (2).  An  integrally  hinged  flap  (11)  on  the 
housing  is  of  L-section,  with  one  limb  (14)  bordering  the  slot 
(2)  and  providing  a  cam  surface  (15)  engaging  the  contact 
spring  (7).  Manual  depression  of  the  flap  (11)  deflects  the  con- 
tact  spring  (7)  out  of  the  slot  (2)  to  permit  low  force  insertion  of 
the  cable. 



This   i n v e n t i o n   r e l a t e s   to  a  c o n n e c t o r   a d a p t e d   fo r   l o w  

i n s e r t i o n   f o r c e s   so  t h a t   a  c o n d u c t o r   may  be  c o n n e c t e d   to  o r  
r e l e a s e d   from  the  c o n n e c t o r   w i th   m in ima l   r i s k   of  d a m a g e .  

I t   is  known  to  p r o v i d e   so  c a l l e d  z e r o   or  low  i n s e r t i o n  

f o r c e   c o n n e c t o r s   hav ing   t h i s   f a c i l i t y ,   but   g e n e r a l l y   t h e s e  

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

i n t r i n i s i c a l l y   e x p e n s i v e   to  p r o d u c e .  
I t   is  an  o b j e c t   of  the  i n v e n t i o n   to  p r o v i d e   a  c o n n e c t o r  

of  t h i s   k ind   which  is  of  s imp le   s t r u c t u r e   and  economic   t o  

p r o d u c e .  

A c c o r d i n g   to  the  i n v e n t i o n ,   a  c o n n e c t o r   a d a p t e d   for   l o w  

i n s e r t i o n   or  w i t h d r a w a l   f o r c e s   on  a  c o n d u c t o r   c o m p r i s e s   a  
c o n t a c t   mounted   in  an  i n s u l a t i n g   h o u s i n g   h a v i n g   a  

p a s s a g e w a y   fo r   r e c e i p t   of  the  c o n d u c t o r ,   the  c o n t a c t   h a v i n g  

a  s p r i n g   f i n g e r   p r e s e n t i n g   a  c o n t a c t   p o r t i o n   p r o j e c t i n g   i n t o  

the  p a s s a g e w a y   and,  f o r w a r d l y   of  the  c o n t a c t   p o r t i o n ,   a  
f o r w a r d   p o r t i o n   e x t e n d i n g   in  f o r w a r d l y   and  o u t w a r d l y  
i n c l i n e d   manner   from  the  p a s s a g e w a y   i n t o   a  c a v i t y   at   a  s i d e  

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

s i d e   of  the   p a s s a g e w a y   and  moveab ly   mounted  on  the  h o u s i n g  

a d j a c e n t   the  f o r w a r d   end  of  the  p a s s a g e w a y ,   the  h o u s i n g   p a r t  

b e i n g   moveab l e   i n t o   the  c a v i t y   to  engage   the  f o r w a r d   c o n t a c t  

p o r t i o n   a t   a  s u r f a c e   of  the  h o u s i n g   p a r t   f a c i n g   away  f r o m  

the  p a s s a g e w a y   to  f l e x   the  s p r i n g   f i n g e r   and  move  t h e  

c o n t a c t   p o r t i o n   o u t w a r d l y   of.  the   p a s s a g e w a y .  
S u i t a b l y   the  h o u s i n g   p a r t   is  i n t e g r a l l y   formed  wi th   t h e  

h o u s i n g  a t   a  h i n g e   h a v i n g   an  ax i s   e x t e n d i n g   n o r m a l l y  

t r a n s v e r s e l y   o f  t h e   p a s s a g e w a y   and  spaced   t h e r e f r o m   t o  



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

i n t e r e n g a g i n g   r e s i l i e n t   l a t c h  m e a n s   wh ich  may   c o m p r i s e  

p r o j e c t i o n s   and  c o m p l e m e n t a r y   r e c e s s e s ,   the   r e c e s s e s   b e i n g  

e l o n g a t e d   l e n g t h w i s e   of  the  p a s s a g e w a y   to  accommodate   t h e  

d e s i r e d   m o v e m e n t .  

The  c o n t a c t   is  s u i t a b l y   formed  from  s h e e t   m e t a l   a n d  

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

f i n g e r   a  t ongue   for   r e c e i p t   of  the   c o n d u c t o r   b e t w e e n   t h e  

t ongue   and  the  c o n t a c t   p o r t i o n   of  the   s p r i n g   f i n g e r .  
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   by  way  of  e x a m p l e  

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

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

F i g u r e   1  is  a  s i de   e l e v a t i o n   of  a  c o n n e c t o r ;  

F i g u r e   2  is   a  s e c t i o n   t a k e n   on  the  l i n e   2 - 2  o f  

F i g u r e   1,  a n d  

F i g u r e   3  is  a  p e r s p e c t i v e   view  of  a  c o n t a c t   of  t h e  

c o n n e c t o r .  
The  c o n n e c t o r   of  F i g u r e s   1  and  2  c o m p r i s e s   a n  

i n s u l a t i n g   h o u s i n g   1  formed  w i th   a  t r a n s v e r s e   s l o t   2 

d e f i n i n g   a  p a s s a g e w a y   for   the  r e c e i p t   of  f l a t   c a b l e ,   n o t  

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

p l u r a l i t y   of  c o n t a c t s   3  are  mounted  in  the  h o u s i n g   1,  e a c h  

c o n t a c t   3  b e i n g   mounted  in  a  r e s p e c t i v e   c a v i t y   4 

c o m m u n i c a t i n g   wi th   the  s l o t   2  and  e x t e n d i n g   t r a n s v e r s e l y  
from  the  s l o t   a t   one  s i de   as  seen   in  F i g u r e   2 .  

The  c o n t a c t s   3,  F i g u r e   3,  a re   s t amped   and  formed  f r o m  

s h e e t   m e t a l   and  each  c o m p r i s e s   a  p o s t   p o r t i o n   5  p r o j e c t i n g  

t h r o u g h   an  a p e r t u r e   in  the  h o u s i n g   fo r   c o n n e c t i o n   to  a  

p r i n t e d   c i r c u i t   b o a r d .   W i t h i n   the  c a v i t i e s   4,  each   c o n t a c t  

has  a  tab  p o r t i o n   6  b o r d e r i n g   the   s l o t   2  on   a  s i d e   o p p o s i t e  
t h a t   from  which  the   c a v i t i e s   e x t e n d   and  a  s p r i n g   f i n g e r   7 

on  the  o p p o s i t e   s i d e .   The  s p r i n g   f i n g e r   e x t e n d s   from  t h e  

p o s t   p o r t i o n   5  t r a n s v e r s e l y   a c r o s s   the  f l o o r   of  t h e  

a s s o c i a t e d   c a v i t y   as  a  base   p o r t i o n ,   t hen   f o r w a r d l y   i n  



p a r a l l e l   spaced   r e l a t i o n   t o  t h e   tab  p o r t i o n   t o  a   f o r w a r d  

b i g h t   p o r t i o n   8  a t   which  i t   is  b e n t   r e a r w a r d l y   to  e x t e n d   i n  

i n c l i n e d   manner   t o w a r d s   t h e  t a b   p o r t i o n   6  and   the  s l o t   2 

where  i t   is  formed  wi th   a  f u r t h e r   b i g h t   9  d e f i n i n g   a  
c o n t a c t   p o r t i o n   p r o j e c t i n g   i n t o   the  s l o t   2  and   c o n v e x  
t o w a r d s   the   tab  p o r t i o n  6 .   The  p o s t   p o r t i o n   is  s u i t a b l y  
formed  from  a  s l o t   51  e x t e n d i n g   a c r o s s   the  base   p o r t i o n   a n d  

f o r w a r d l y   in  the  f o r w a r d l y   e x t e n d i n g   p o r t i o n   b u t  

t e r m i n a t i n g   s h o r t   of  the  b i g h t  8 .  

On  the  s i d e   o p p o s i t e   the  s p r i n g   f i n g e r   7  the  s l o t   2 ,  

f o r w a r d l y   of  the  c o n t a c t   p o r t i o n   9,  is  s u i t a b l y   i n c l i n e d  

f o r w a r d l y   and  o u t w a r d l y   to  f a c i l i t a t e   e n t r y   of  a  c o n d u c t o r  
i n t o   the  s l o t ,   and  the  tab  p o r t i o n s   6  are  b e n t  t o   c o n f o r m  

to  the  s l o t   s i d e .  

The  c a v i t i e s   4  a d j a c e n t   the  b i g h t s   8  of  the  c o n t a c t s  

commun ica t e   w i th   a  common  c a v i t y . l O   e x t e n d i n g   from  t h e  

s l o t   2,  and  open  a t   the  c o n d u c t o r   e n t r y   s i d e   of  the  h o u s i n g  
1.  The  h o u s i n g   1  is  i n t e g r a l l y   formed  w i th   a  f l a p   member  11 

s e c u r e d   to  the  h o u s i n g   by  a  h i n g e   p o r t i o n   12  and  a d a p t e d   t o  
c l o s e   the  open  s i de   of  the  c a v i t y   10.  The  f l a p   member  11 
is   s u i t a b l y   moulded  in  the  b r o k e n - l i n e   p o s i t i o n ,   bu t ,   a f t e r  

i n s e r t i o n   of  the  c o n t a c t s   3  i n t o   the  h o u s i n g ,   is  h i n g e d l y  
moved  i n t o   the  f u l l - l i n e   p o s i t i o n .   The  f l a p   member  11,  a s  

seen  in  F i g u r e   2,  is  of  g e n e r a l l y   L - s h a p e d   s e c t i o n ,   h a v i n g  
a  f i r s t   l imb  13  a d a p t e d   to  form  a  s i d e   of  the  s l o t   2 

f o r w a r d s   of  the  c o n t a c t   p o r t i o n   8 .  

A  cam  s u r f a c e   15  e x t e n d s   be tween   the  l imbs   13,  14  i n  

i n c l i n e d   manner   to  engage   the  s p r i n g   f i n g e r s   7  a d j a c e n t   t h e  

b i g h t s   8  b e f o r e   the  h inge   12  is  f u l l y   c l o s e d .   At  o p p o s i t e  
ends  the  f l a p   member  11  is  formed  wi th   s p i g o t - l i k e  

p r o j e c t i o n s   16  e n g a g e a b l e   in  r e c e s s e s   17  formed  i n t e r n a l l y  
of  end  wa l l   p o r t i o n s   1 8  o f   the  h o u s i n g .   The  r e c e s s e s   17 

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

s p i g o t s   1 6  a r e   s u i t a b l y   e n g a g e a b l e  i n  t h e   r e c e s s e s   17  in  a  

snap  f i t   by  r e s i l i e n t   ou tward   f l e x u r e   of  the   end  w a l l  



p o r t i o n s   18  to  r e t a i n   t h e  f l a p   member  11  in  t h e  c l o s e d ,  
f u l l - l i n e   p o s i t i o n   a g a i n s t   r e s i l i e n c e   of  the   h i n g e   12. .  

To  t h i s   end  the  s p i g o t s   1 6  a r e   s u i t a b l y   c h a m f e r e d   a t   1 9 .  

For  c o n v e n i e n c e   of  c a b l e  l e a d   ou t   e i t h e r   p a r a l l e l   t o  

or  n o r m a l l y   from  a  p r i n t e d   c i r c u i t   b o a r d ,   t h e  h o u s i n g   1  i s  

so  formed  wi th   f l a n g e s   20  as  to  e n a b l e   moun t ing   on  a  p r i n t e d  
c i r c u i t   boa rd   wi th   the  s l o t   2  i n c l i n e d   r e l a t i v e  t o   the  b o a r d  
and  the  p o s t s   5  a t   4 5  d e g r e e s .  

In  u se ,   to  c o n n e c t   a  f l a t   c a b l e ,   not   shown,  h a v i n g  

exposed   c o n d u c t i v e   f o i l s ,  t h e   f l a p   member  11  is  d e p r e s s e d ,  

m a n u a l l y ,   to  f l e x   the  s p r i n g   f i n g e r s   7  and  d i s p l a c e   t h e  

c o n t a c t   p o r t i o n s   9  away  from  the  tab  p o r t i o n s   6,  and  o u t  
of  the  s l o t   2 ,  t o   admi t   the  c a b l e   end  wi th   m i n i m a l  

i n s e r t i o n   r e s i s t a n c e .   I n c l i n e d   s top   s u r f a c e s   21  on  t h e  

f l a p   are   s u i t a b l y   a r r a n g e d   to  engage   c o m p l e m e n t a r y  
a b u t m e n t s   22  w i t h i n   the  h o u s i n g   to  l i m i t   c l o s u r e   of  t h e  

f l a p   member  11  and  p r o t e c t   a g a i n s t   o v e r s t r e s s   of  t h e  

s p r i n g   f i n g e r s   7.  The  f l a p   member  11  is  then   r e l e a s e d   t o  
r e s i l e   unde r   the  i n f l u e n c e   of  h inge   12  and  of  the  s p r i n g  
f i n g e r s   7,  the   c o n t a c t   p o r t i o n s   9  b e i n g   u rged   a g a i n s t  
c o n d u c t i v e   p o r t i o n s   of  the   c a b l e .  

The  r e v e r s e   p r o c e d u r e   may  be  f o l l o w e d   for   r e l e a s e   o f  

the  c a b l e   from  the  c o n n e c t o r   w i th   minmal  w i t h d r a w a l  
f o r c e s .  

I t   w i l l   be  u n d e r s t o o d   t h a t   damage  to  the  c a b l e   d u r i n g  
i n s e r t i o n   and  w i t h d r a w a l   is  a v o i d e d   by  the  s i m p l e  
s t r u c t u r a l   f e a t u r e s   of  the  c o n n e c t o r   a s s e m b l y .  

The  p a r t i c u l a r   c o n n e c t o r   d i s c l o s e d   is  i n t e n d e d   fo r   u s e  
w i th   f l a t   c o n d u c t o r s   but   is  u s a b l e   w i th   d i s c r e t e   w i r e s ,   i n  
which  c a se   the   tab  p o r t i o n   6  would  be  s u i t a b l y   s e r r a t e d   o n  
i t s   i n n e r   f a c e .  



1.  An  e l e c t r i c a l   c o n n e c t o r   a d a p t e d   for   low  i n s e r t i o n  

or  w i t h d r a w a l   f o r c e s   on  a  c o n d u c t o r   and  c o m p r i s i n g   a  c o n t a c t  
mounted  in  an  i n s u l a t i n g   h o u s i n g   h a v i n g   a  p a s s a g e w a y  f o r  
r e c e i p t   of  the  c o n d u c t o r ,   the   c o n t a c t   hav ing   a  s p r i n g   f i n g e r  
p r e s e n t i n g   a  c o n t a c t   p o r t i o n   p r o j e c t i n g   i n t o   the  p a s s a g e w a y  
and,  f o r w a r d l y   of  the  c o n t a c t   p o r t i o n ,   a  f o r w a r d   p o r t i o n  

e x t e n d i n g   in  f o r w a r d l y   and  o u t w a r d l y   i n c l i n e d   manner  from  t h e  

p a s s a g e w a y   i n t o   a  c a v i t y   a t   a  s i d e   t h e r e o f   c h a r a c t e r i s e d   b y  
a  h o u s i n g   p a r t   (11)  b o r d e r i n g   a  s i d e   of  the  p a s s a g e w a y   (2)  a t  
the  s i d e   of  the  c a v i t y   (10)  and  moveab ly   mounted  on  t h e  

h o u s i n g   (1)  a d j a c e n t   the  f o r w a r d   end  of  the  p a s s a g e w a y   ( 2 ) ,  
the  h o u s i n g   p a r t   (11)  be ing   moveab le   i n t o   the  c a v i t y   (4)  t o  

engage   the  f o r w a r d   c o n t a c t   p o r t i o n   (7)  a t   a  s u r f a c e   (15)  o f  
the  h o u s i n g   p a r t   (11)  f a c i n g   away  from  the  p a s s a g e w a y   (2)  t o  
f l e x   the  s p r i n g   f i n g e r   (7)  and  move  the  c o n t a c t   p o r t i o n   (9) 

o u t w a r d l y   of  the  p a s s a g e w a y   ( 2 ) .  
2.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in  Claim  1 ,  

c h a r a c t e r i s e d   in  t h a t   the  h o u s i n g   p a r t   (11)  is  i n t e g r a l l y  
formed  w i t h   the  h o u s i n g   (1)  at   a  h inge   (12)  h a v i n g   an  a x i s  

e x t e n d i n g   n o r m a l l y   t r a n s v e r s e l y   of  the  p a s s a g e w a y   (2)  a n d  

spaced   t h e r e f r o m   to  a l l o w   h inge   movement  of  the  h o u s i n g   p a r t  
(11)  i n t o   the  c a v i t y   ( 1 0 ) .  

3.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in  Claim  2 ,  
c h a r a c t e r i s e d   in  t h a t   the  h o u s i n g   p a r t   (11)  c o m p r i s e s   a  
f l a p   of  L - s e c t i o n   h i n g e d l y   formed  (12)  w i th   the  h o u s i n g   (1) 
a t   the   end  of  one  limb  (13)  of  the  L - s e c t i o n   and  w i th   t h e  
o t h e r   l imb  (14)  e x t e n d i n g   r e a r w a r d l y   i n t o   the  c a v i t y   (10)  
and  f o r m i n g   a  s i d e   of  the  p a s s a g e w a y   ( 2 ) .  

4.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in  Claim  3 ,  
c h a r a c t e r i s e d   in  t h a t   the  h o u s i n g   p a r t   (11)  is  f o r m e d  

b e t w e e n   the  l i m b s  ( 1 3 ,   14)  of  t h e  L - s e c t i o n   wi th   a  c o n t a c t  

e n g a g i n g   the  s u r f a c e   (15)  e x t e n d i n g   in  i n c l i n e d   m a n n e r  
r e a r w a r d l y   t owards   the  p a s s a g e w a y   ( 2 ) .  

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



p r e c e d i n g   c l a i m   c h a r a c t e r i s e d   i n   t h a t   the   h o u s i n g   p a r t   (11)  
is   s e c u r e d   in  the  c a v i t y   (10)   by  i n t e r e n g a g i n g   r e s i l i e n t  

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

r e c e s s e s   (17) ,   the  r e c e s s e s   (17)  b e i n g   e l o n g a t e d   l e n g t h w i s e  
of  the  p a s s a g e w a y   (2)  to  accommoda te   the  d e s i r e d   m o v e m e n t .  

6 .   An  e l e c t r i c a l ' c o n n e c t o r   as  c l a i m e d   in  Claim  1 ,  
c h a r a c t e r i s e d  i n  t h a t   the  c o n t a c t   (3)  is  formed  from  s h e e t  

m e t a l   and  c o m p r i s e s   on  a  s i d e   of  the  p a s s a g e w a y   (2)  o p p o s i t e  
the   s p r i n g   f i n g e r   (7)  a  t ongue   (6)  fo r   r e c e i p t   of  t h e  

c o n d u c t o r   b e t w e e n   the   tongue   (6)  and  the  c o n t a c t   p o r t i o n   (9) 
of  the  s p r i n g   f i n g e r   ( 7 ) .  
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