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(£4)  Muitigauge  insulation  displacement  connector  and  contacts  therefor. 
(57)  The  connector  comprises  an  insulated  housing  (50)  (see 
Figure  5)  and  contact  members  (15)  housed  in  recesses  (52) 
therein.  Each  contact  member  (15)  is  formed  by  U-bending  a 

.  slotted  blank  (10)  (see  Figure  1)  and  has  aligned  insulation 
-  displacement  slots  (13)  (see  Figure  1)  and  a  spade  terminal 

receiving  slot  (14)  in  its  bend.  The  insulation  displacement 
slots  (13)  are  relatively  wide  mouthed  (as  at  17)  and  taper  to  a 
narrow  section  (23).  Tooth-like  projections  (21)  are  provided 
on  opposite  sides  of  the  entrance  to  the  narrow  sections  (23) 
of  the  slots  (13)  for  piercing  the  insulation  (35a  or  356)  (see 
Figures  3  and  4)  of  a  conductor  introduced  into  these  slots. 
The  contact  members  have  protrusions  (25)  adjacent  the 

-  '  narrowed  sections  (23)  of  the  slots  (13)  to  slightly  widen  and 
strengthen  the  slots  (13)  and  to  act  to  separate  the  insulation 
(35a  or  356). 
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  The  connector  comprises  an  insulated  housing  (50)  (see 
Figure  5)  and  contact  members  (15)  housed  in  recesses  (52) 
therein.  Each  contact  member  (15)  is  formed  by  U-bending  a 
slotted  blank  (10)  (see  Figure  1)  and  has  aligned  insulation 
displacement  slots  (13)  (see  Figure  1)  and  a  spade  terminal 
receiving  slot  (14)  in  its  bend.  The  insulation  displacement 
slots  (13)  are  relatively  wide  mouthed  (as  at  17)  and  taper to  a 
narrow  section  (23).  Tooth-like  projections  (21)  are  provided 
on  opposite  sides  of  the  entrance  to  the  narrow  sections  (23) 
of  the  slots  (13)  for  piercing  the  insulation  (35a  or  35b)  (see 
Figures  3  and  4)  of  a  conductor  introduced  into  these  slots. 
τhe  contact  members  have  protrusions  (25)  adjacent  the 
narrowed  sections  (23)  of  the  slots  (13)  to  slightly  widen  and 
strengthen  the  slots  (13)  and  to  act  to  separate  the  insulation 
(35a  or  35b). 



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

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

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

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

c o n d u c t o r s .  

I n s u l a t i o n   d i s p l a c e m e n t   c o n n e c t o r s   do  n o t  

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

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

c o n d u c t o r   i n t o   t h e   c o n n e c t o r .   R a t h e r ,   t h e y   r e l y   u p o n  

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

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

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

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

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

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

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

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

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

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

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

a r e   d i s c u s s e d   i n   U . S .   P a t e n t   No.  4 , 3 1 7 , 6 0 8 .   G e n e r a l l y ,  

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

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

t h e   c o n n e c t o r   c o n t a c t   m e m b e r .   As  a  c o n s e q u e n c e   o f  

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

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

w i t h   v a r y i n g   c o n d u c t o r   s i z e s .  

I t   i s ,   t h e r e f o r e ,   a  p r i n c i p a l   o b j e c t   o f   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  i m p r o v e d   c o n t a c t   m e m b e r  

f o r   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   t h e   c a p a b i l i t y  

of   e s t a b l i s h i n g   a  r e l i a b l e   e l e c t r i c a l   c o n n e c t i o n   w i t h  

a  s t r a n d e d   w i r e .  

A  f u r t h e r   o b j e c t   i s   t o   p r o v i d e   a  c o n t a c t  

m e m b e r   w h i c h   i s   e q u a l l y   s u i t a b l e   f o r   u s e   w i t h   b o t h  

s m a l l   a n d   l a r g e   g a u g e   w i r e s .  

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

m e m b e r   f o r   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   an  i n s u l a t i o n  

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

s u r f a c e s   f o r   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   to   a n  

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

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

b e i n g   a t   l e a s t   one   t o o t h   p r o j e c t i n g   i n t o   t h e  

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

i n t r o d u c e d   t h e r e i n .  

The  c o n t a c t   m e m b e r   may  be  f o r m e d   w i t h   a  

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

o f   t h e   c o n t a c t   m e m b e r   a d j a c e n t   t h e   n a r r o w   s e c t i o n   o f  

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

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

The  p r o t r u s i o n   t h e n   s e r v e s   t o   s e p a r a t e   t h e   i n s u l a t i o n  

d i s p l a c e d   by  t h e   s l o t .  



The  s l o t   may  d e f i n e   a  p a i r   o f   l i m b   p o r t i o n s  

and   t h e   l i m b   p o r t i o n s   may  be  d e f o r m a b l e   away  f r o m   e a c h  

o t h e r   u p o n   i n t r o d u c t i o n   o f   a  c o n d u c t o r   t h e r e b e t w e e n .  

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

f o r   t h e   c o n t a c t   m e m b e r   i n   c o n c e n t r a t i o n .  

The  c o n t a c t   m e m b e r   may  be  r e v e r s e l y   b e n t   t o  

d e f i n e   a  b i g h t   p o r t i o n   a n d   t h e   b i g h t   p o r t i o n   may  b e  

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

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

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

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

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

t h e r e i n  f o r   r e c e i v i n g   a  c o n t a c t   o r   t e r m i n a l   m e m b e r  

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

i n v e n t i o n .   The  s a i d   r e c e s s e s   w i l l   be  o p e n   a t   l e a s t   a t  

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

m e m b e r ,   and   p r e f e r a b l y   w i l l   be  f o r m e d   f o r   d i r e c t i n g   a n d  

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

m o u t h   o f   t h e   a s s o c i a t e d   c o n t a c t   member   and  w i l l   i n c l u d e  

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

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

w i r e   i n s e r t e d   i n t o   t h e   c o n n e c t o r   and  t h e n   r e s i l e   t o  

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

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

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



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

as  a b o v e   d e s c r i b e d   w h e r e i n   t h e   b i g h t   p o r t i o n   i s  

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

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

In   o r d e r   t h a t   t h e   i n v e n t i o n   m i g h t   be  c l e a r l y  

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

h e r e i n a f t e r   be  d e s c r i b e d   by  way  o f   e x a m p l e   o n l y   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   w h e r e i n   : -  

F I G .   1  s h o w s   a  p o r t i o n   o f   a  s h e e t   m e t a l  

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

a c c o r d i n g   t o   one   e m b o d i m e n t   of   t h e   i n v e n t i o n ;  

F I G .   2  s h o w s   in   e n l a r g e d   p e r s p e c t i v e   v i e w   a  

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

o f   F i g .   1 ;  

F I G .   3  s h o w s   s t a g e s   i n   t h e   i n s e r t i o n   o f   a  s m a l l  

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

o f   F i g .   2 ;  

F I G .   4  s h o w s   c o r r e s p o n d i n g   s t a g e s   i n   t h e  

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

c o n d u c t o r   i n t o   t h e   same  c o n t a c t   m e m b e r   o f   F i g .   2 ;  

F I G .   5  s h o w s ,   i n   p e r s p e c t i v e   v i e w ,   a  f o u r  

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

p r e c e d i n g   f i g u r e s ,   a n d  

F I G .   6  s h o w s   a  s e c t i o n a l   v i e w   on  t a k e n   g e n e r a l l y  

a l o n g   t h e   l i n e   5 - 5   o f   F i g .   5 .  



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  

a n d   f i r s t   t o   F i g .   1,  t h e r e   i s   s h o w n   a  b l a n k ,   d e s i g n a t e d  

g e n e r a l l y   by  t h e   r e f e r e n c e   n u m e r a l   10 ,   f o r m e d   b y  

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

o r   s t r i p   f o r m .   The  b l a n k   10  i n c l u d e s   a  p l u r a l i t y   o f  

p l a t e - l i k e   e l o n g a t e d   c o n t a c t   b l a n k s   11 ,   e a c h  

c o n n e c t e d   a t   one  end   t o   a  c a r r i e r   s t r i p   1 2 .   E a c h   b l a n k  

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

13  a t   b o t h   e n d s   t h e r e o f ,   d e f i n i n g   e d g e   s u r f a c e s   1 3 '  

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

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

e l o n g a t e   s l o t   14  o f   p r e d e t e r m i n e d   s h a p e ,   w h i c h   w i l l   b e  

d e s c r i b e d   i n   g r e a t e r   d e t a i l   h e r e a f t e r .   E a c h   b l a n k   1 1  

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

t r a n s v e r s e l y   and   i s   d e s i g n e d   t o   be  f o l d e d   e n d - t o - e n d  

i n t o   a  g e n e r a l l y   U - s h a p e   as  s h o w n   i n   F i g .   2 .  

F o l d i n g   o f   a  b l a n k   11  d e f i n e s   a  d o u b l e - e n d e d  

i n s u l a t i o n   d i s p l a c e m e n t   c o n t a c t   15  w i t h   t h e   i n s u l a t i o n  

d i s p l a c e m e n t   s l o t - f o r m a t i o n s   13  i n   a l i g n m e n t   w i t h   o n e  

a n o t h e r .   At  t h e   b e n d   o r   b i g h t   o f   t h e   U - s h a p e ,   t h e  

e l o n g a t e   s l o t   14  d e f i n e s   a  b i f u r c a t e d   c o n t a c t   f o r m a t i o n  

s u i t a b l e   to   e n g a g e   a  s p a d e   t e r m i n a l   o r   t h e   l i k e .  



Looking   a t   Fig.   2,  the  c o n t a c t   15  is  seen  to  i n c l u d e   a  

r e l a t i v e l y   wide  mouth  17  which  narrows  i n w a r d l y   in  a  s t e p p e d   a n d  

t a p e r i n g   f a s h i o n   through  t h r e e   s t a g e s ,   d e s i g n a t e d   g e n e r a l l y   by  t h e  

r e f e r e n c e   numera l s   18,  19  and  20,  r e s p e c t i v e l y .  A   p a i r   of  t e e t h  

21  of  s h a r p   t r i a n g u l a r   shape  and  j u x t a p o s e d   o n  o p p o s i t e   s i d e s   o f  

the  s l o t   13  p r o j e c t   from  the   r e g i o n s   d e f i n e d   b e t w e e n   s t e p p e d  

p o r t i o n s   19  and  20  wi th   t h e i r   ap i ce s   p o i n t e d   g e n e r a l l y   i n w a r d l y   o f  

the  s l o t   13  t owards   the  open  mouth  17.  Opposed  edges   22  of  t h e  

t e e t h   21  t a p e r   i nward ly   towards  each  o the r   in  a  d i r e c t i o n   away 

from  the   mouth  17.  Stepped  p o r t i o n s   20  d e f i n e   a  g e n e r a l l y  

p a r a l l e l   s e c t i o n   23  of  r e l a t i v e l y   l o n g  l e n g t h   which   t e r m i n a t e s   i n  

an  e n l a r g e d   ho le   24.  About  midway  along  the   l e n g t h   of  t h e  

p a r a l l e l   s e c t i o n   23,  each  s ide   of  the  i n s u l a t i o n   d i s p l a c e m e n t   s l o t  

13  has  a  s l i g h t   p r o t r u s i o n   25  p r o j e c t i n g   from  one  s u r f a c e   of  t h e  

blank  11,  fe rmed  t h e r e i n   as,  for  example,  by  c o i n i n g   of  the  b l a n k  

1 1 .  

The  i n s u l a t i o n   d i s p l a c e m e n t   s l o t   13  t hus   d e f i n e d   l i e s   b e t w e e n  

two  l imbs   26  which  t a p e r   so  as  to  be  to  a  d e g r e e   r e s i l i e n t l y  

f l e x i b l e .   F ree   ends  27  of  the  l imbs  26  a d j a c e n t   the   open  mouth  17 

of  the   s l o t   13  are   s u f f i c i e n t l y   narrow  such  t h a t   the   l imbs  26  a r e  

b e n d a b l e   a l ong   t h e i r   e n t i r e   l e n g t h .  

The  e l o n g a t e   s l o t   14  formed  in  the  b lank  11  r e s u l t s   i n  

b i f u r c a t i o n   of  the  b i g h t   of  the  c o n t a c t   member  15  to  d e f i n e   two 

opposed  l imbs   30  which  form  t h e r e b e t w e e n   a  f ema le   c o n t a c t  

r e c e p t a c l e   31  adap ted   for   r e c e i v i n g   a  male  c o n t a c t   member  (shown 



in  Fig.   6) .   The  s l o t   14  is  f u r t h e r   a d a p t e d   wi th   lugs   32 

p r o j e c t i n g   i n t o   the   female   c o n t a c t   r e c e p t a c l e   3 1 .  

F igu re   3  shows  v a r i o u s   s t e p s   in  the  i n s e r t i o n   of  a  r e l a t i v e l y  

smal l   gauge,   m u l t i s t r a n d e d ,   i n s u l a t e d   c o n d u c t o r   33a  i n to   t h e  

i n s u l a t i o n   d i s p l a c e m e n t   s l o t   13  of  t h r e e   c o n t a c t   members  as  j u s t  

d e s c r i b e d ,   d e s i g n a t e d   15a,  15b  and  15c.  The  c o n t a c t   members  1 5 a ,  

15b,  and  15c  a re   each  i d e n t i c a l   in  t h e i r   c o n s t r u c t i o n   a n d  

a c c o r d i n g l y ,   l i k e   r e f e r e n c e   numbera ls   w i l l   be  used,   h e r e i n a f t e r   t o  

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

The  c o n d u c t o r   33a  compr i se s   m u l t i p l e   s t r a n d s   of  c o n d u c t i v e  

w i r e  3 4 a   coa ted   w i th   a  l a y e r   of  i n s u l a t i o n   35a.  Each  c o n t a c t  

member  15a,  15b  and  15c  is  s c h e m a t i c a l l y   shown  engaged  in  a n  

acccomoda t ing   r e c e s s   36  in  an  i l l u s t r a t i v e   c o n n e c t o r   hous ing   3 7 .  

Con tac t   15a  is   s h a m   wi th   the  c o n d u c t o r   33a  be ing   guided  by  w a l l  

f o r m a t i o n s   38  in  the  hous ing   37  t owards   the  mouth 17  of  t h e  

i n s u l a t i o n   d i s p l a c e m e n t   s l o t   13.  Con tac t   15b  i s   shown  wi th   t h e  

conduc to r   33a  j u s t   engaged  wi th   the  i n s u l a t i o n   p i e r c i n g   t e e t h   2 1  

of  s l o t   13  and  wi th   the   t e e t h   21  j u s t   b e g i n n i n g   to  p e n e t r a t e   a n d  

to  pare   off  a  s e c t i o n   of  the  c o n d u c t o r   i n s u l a t i o n   35a.  C o n t a c t  

15c  is  shown  wi th   the  conduc to r   s t r a n d s   34a  lodged   well   down  i n t o  

the  g e n e r a l l y   p a r a l l e l   s e c t i o n   23  of  the  i n s u l a t i o n   d i s p l a c e m e n t  

s l o t   13  in  the  r e g i o n   of  the  co ined   p r o t r u s i o n s   25,  where  t h e  

p r o t r u s i o n s   25  s l i g h t l y   widen  and  s t r e n g t h e n   the   s l o t   1 3 .  

A  f u r t h e r   a d v a n t a g e   of  the   p r o t r u s i o n s   25  is   t h a t   t h e y  

c o o p e r a t e   to  s e p a r a t e   the  i n s u l a t i o n   35a  l o n g i t u d i n a l l y   of  t h e  



wire  33a  inasmuch  as  they   p r o t r u d e   from  the  b lank  10  in  o p p o s i t e l y  

d i r e c t e d   p a i r s   (Fig .   2) .   This  s e p a r a t i o n   of  the   i n s u l a t i o n   3 5 a  

a l lows  for  g r e a t e r   e x p o s u r e   of  the  c o n d u c t o r   s t r a n d s   34a  to  t h e  

c o n t a c t   s l o t   1 3 .   A  plug  of  i n s u l a t i o n   40c  r ema ins   above  and  b e l o w  

the  conductor   s t r a n d s   34a  in  the  s l o t   13  of  the   c o n t a c t   member  1 5 c  

and  remnants  41c  of  p a r e d   off   i n s u l a t i o n   remain  on  the  t e e t h   2 1 .  

The  t ee th   21  t hus   s e r v e r   when  the  c o n d u c t o r   core   gauge  is  s m a l l  

r e l a t i v e   to  the  i n s u l a t i o n   t h i c k n e s s ,   to  p o s i t i v e l y   pare   away  p a r t  

of  the   i n s u l a t i o n   and  t h e r e b y   reduce  the  i n s u l a t i o n   d i s p l a c e m e n t  

task  of  the  p a r a l l e l  s e c t i o n   23  of  the   s l o t   1 3 .  

The  l imbs  26  of  c o n t a c t   15c  is  s l i g h t l y   opened  as  t h e  

conductor   c o r e   34a  is   f o r c e d   i n t o   the  s l o t   13 .   This  b r i n g s   t h e  

f r ee   ends  27  of  t he   s a i d   l imbs  26  i n t o   a b u t t i n g   engagement  w i t h  

the  housing  3 7 .  

F i g .  4   is  s i m i l a r   to  Fig.   3  but   shows  the  i n s e r t i o n   of  a  

c o n s i d e r a b l y   l a r g e r   gauge  conduc to r   33b  i n t o   c o n t a c t s   15d,  15e  a n d  

15f.  For  p u r p o s e s   of  c l a r i t y ,   c o n t a c t s   15d,  15e  and  15f  have  b e e n  

s h a m   with  r e f e r e n c e   numera ls   c o r r e s p o n d i n g   to  l i k e   e l ements   o f  

the  c o n t a c t   15  i l l u s t r a t e d   in  Fig.   2 .  

Notable  in  F ig .   4  as  compared  to  Fig.   3  is   the  e a r l i e r  

de fo rma t ion   of  the   c o n d u c t o r   c r o s s - s e c t i o n   as  the  conduc to r   33b  i s  

fo rced   in to   the  mouth  17  of  the  c o n t a c t   15e,  and  the  i n c r e a s e d  

de fo rma t ion   of  the   l imbs   26  which  bow  as  the   l a r g e r   conduc to r   3 3 b  

is  i n s e r t e d .   The  a d d i t i o n a l   s t r a i n s   i n v o l v e d   a re   at  to  a  g r e a t  

e x t e n t   accommodated  w i t h i n   the  c o n t a c t   member  15f  i t s e l f ,   r a t h e r  



than  being  t r a n s f e r r e d   to  the  connec to r   h o u s i n g   37.  This  has  t h e  

d e s i r a b l e   e f f e c t   of  m i n i m i z i n g   the  r i sk   of  hous ing   d i s t o r t i o n .  

R e f e r r i n g   now  to  F i g s .   5  and  6,  t h e r e   i s   showm  t h e r e i n   a  f o u r  

c i r c u i t   c o n n e c t o r   50  for   use  wi th   a  c o n t a c t   member  15  as  a b o v e  

d e s c r i b e d .   The  c o n n e c t o r   50  compr i ses   a  one  p i e c e   hous ing   51  o f  

g l a s s   f i l l e d   Nylon,   fo r   example,   having  a  p l u r a l i t y   of  open  e n d e d  

r e c e s s e s   or  c h a n n e l s   52  t h e r e i n   for  r e c e i v i n g   the   c o n t a c t s   1 5 .  

Access  is  p r o v i d e d   a t   the   top  and  bottom  ends  of  the   hous ing   51  t o  

the  i n s u l a t i o n   d i s p l a c e m e n t   s l o t   13  and  the   f e m a l e   r e c e p t o r   3 1 ,  

r e s p e c t i v e l y ,   of  each  c o n t a c t   1 5 .  

As  shown most   c l e a r l y   in  Fig.  6,  the  hous ing   51  and  t h e  

r e c e s s   52  t h e r e i n   have  upper  and  lower  p o r t i o n s   53  and  5 4 ,  

r e s p e c t i v e l y ,   which  p r o v i d e   accommodation  fo r   the   ( u p p e r )  

i n s u l a t i o n   d i s p l a c e m e n t   p o r t i o n   13  of  the  c o n t a c t   member  1 5  a n d  

the  (lower)  f emale   r e c e p t o r   31,  r e s p e c t i v e l y .   The  upper  p o r t i o n  

53  has  formed  t h e r e i n   opposed  p a i r s   of  g rooves   55  i n t o   which  t h e  

edges  of  the  two  i n s u l a t i o n   d i s p l a c e m e n t   p o r t i o n s   13  of  t h e  

c o n t a c t   member  15  engage  when  the  c o n t a c t   member  15  is  r e c e i v e d   i n  

the  hous ing  r e c e s s   52.  The  upper  p o r t i o n   53  a l s o   has  a  p a i r   o f  

r i b s   56  of  t r i a n g u l a r   c r o s s - s e c t i o n   d i s p o s e d   one  on  e i t h e r   s i d e   o f  

the  p a i r s   of  g rooves   55,  the  r i b s   56  being  t a p e r e d   at   t h e i r   u p p e r  

ends,  as  bes t   seen  in  Fig.   5,  to  p rovide   g u i d a n c e   to  a  c o n d u c t o r  

33  i n t r o d u c e d   i n t o   the   r e c e s s   52.  Not  only  do  the  r i b s   56  p r o v i d e  

the  guidance   a f o r e m e n t i o n e d ,   but  a l so   they  s e r v e   to  s t r e n g t h e n   t h e  

housing  and  to  r e t a i n   a  conduc tor   33  once  i t   has  been  engaged  w i t h  

the  c o n n e c t o r .  



As  b e s t   seen  in  F ig .   6,  the   lower  p a r t   54  of  t he   h o u s i n g  

r e c e s s   52  is  of  s imp le r   form  and  c o m p r i s e s   a  major  p o r t i o n   57 

which  accommodates  the  f ema le   r e c e p t o r   31  of  the  c o n t a c t   member  15 

and  s l o t t e d   p o r t i o n s   58  e x t e n d i n g   a t   r i g h t   ang le s   off   of  the   m a j o r  

p o r t i o n   57.  The  s l o t t e d   p o r t i o n s   58  s e rve   to  guide   and  r e t a i n   a  

t a b   t e r m i n a l   59  i n s e r t e d   i n t o   c o n t a c t   w i th   the  female   r e c e p t o r   31  

of  the   c o n t a c t   member  15.  Al though  not  shown,  s l o t t e d   p o r t i o n s   58  

may  be  c o n f i g u r e d   such  t h a t   tab   t e r m i n a l   59  is  o f f s e t   l a t e r a l l y  

wi th   r e s p e c t   to  the  f ema le   r e c e p t o r   31,  a l l o w i n g   an  a p e r t u r e   60  o f  

the   tab  t e r m i n a l   59  to  be  engaged  by  the  lugs   32  of  the  f e m a l e  

r e c e p t o r   31,  t h e r eby   e f f e c t i n g  a   l o c k i n g   f u n c t i o n .  

The  hous ing   51  f u r t h e r   c o m p r i s e s   e n t r y   p o r t s   60  w h i c h  a r e  

p rovded   wi th   a  v a r i e t y   of  s t r a i n   r e l i e f   f o r m a t i o n s   61  enab l ing   a  

c o n d u c t o r   33  r e c e i v e d   in   the   c o n n e c t o r   50  to  be  ben t   s u b s t a n t i a l l y  

t h r o u g h   90  degrees   so  as  to  ex tend   from  the  connec to r   50  g e n e r a l l y  

p a r a l l e l   to  the  l o n g i t u d i n a l   axes  of  the  t e r m i n a l s   15,  a s  

i l l u s t r a t e d   in  Fig.  6.  A  p a i r   of  opposed,   r e s i l i e n t   s t r a i n   r e l i e f  

f i n g e r s   62  depend  from  the   hous ing   w a l l s   w i t h i n   the   en t ry   p o r t   60 

and  a r e  s u c h   as  to  be  r e s i l i e n t l y   de fo rmab le   o u t  o f   the   path  of  a  

c o n d u c t o r   33  i n t r o d u c e d   i n t o   the  c o n n e c t o r   50  by  c o n t a c t   wi th   t h e  

c o n d u c t o r   33.  Once  the   c o n d u c t o r   33  has  been  f u l l y   p o s i t i o n e d ,  

the   s t r a i n   r e l i e f   f i n g e r s   62  resume  t h e i r   o r i g i n a l   d i s p o s i t i o n   a n d  

p r e v e n t   w i t h d r a w a l   of  t he   conduc to r   33.  Also  p rov ided   is  a  member 

63  of  g e n e r a l l y   t r i a n g u l a r   c r o s s - s e c t i o n   which  pe r fo rms   a  f u n c t i o n  

s i m i l a r   to  t h a t   of  the   r i b s   56,  and  opposed  members  64  which  s e r v e  



as  conduc to r   gu id ing   and  r e t a i n i n g   means  p a r t i c u l a r l y   when,  a s  

a f o r e m e n t i o n e d ,   the  c o n d u c t o r   is   bent   t h rough   90  degrees   to  e x i t  

from  the  connec to r   5 0 .  

The  connec to r   50  d e s c r i b e d   is   p a r t i c u l a r l y ,   though  n o t  

e x c l u s i v e l y ,   u se fu l   in  consumer  and  a u t o m o t i v e   a p p l i c a t i o n s   w h e r e  

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

r e l i a b l y   mate  with  s t a n d a r d   t e r m i n a l   t a b s .   As  an  example  of  t h e  

gauge  range  which  might   be  accommodated,   a  c o n n e c t o r   a c c o r d i n g   t o  

the  i n v e n t i o n   might  be  d e s i g n e d   for   use  w i th   i s u l t i s t r a n d e d  

c o n d u c t o r s   ranging  from  0.5  mm  (16  s t r a n d s   each  of  0.2  mm 

d iame te r )   to  1.5 mm  (30  s t r a n d s   each  of  0.25  mm  d iameter )   c o r e  

a rea   wi th   i n s u l a t i o n   t h i c k n e s s e s   of  the  o rde r   of  0.6  mm  to  0.7  mm 

p r o v i d i n g   an  o v e r a l l   c o n d u c t o r   d i a m e t e r   range  of  2.2  mm  to  3 .2  mm. 

Al though  the  i l l u s t r a t i v e   embodiment  is   of  a  four   c i r c u i t  

c o n n e c t o r ,   any  member  of  c i r c u i t s   may  be  t e r m i n a t e d   in  a c c o r d a n c e  

wi th   the  p r i n c i p l e s   of  the  i n v e n t i o n ,   w i t h i n   the  o r d i n a r y   s k i l l   i n  

the  a r t .  



1.  A  c o n t a c t   m e m b e r   f o r   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   an  i n s u l a t i o n   d i s p l a c e m e n t   s l o t   ( 1 3 )   t h e r e i n  

d e f i n i n g   o p p o s e d   e d g e   s u r f a c e s   ( 1 3 ' )   f o r   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   to   an  i n s u l a t e d   c o n d u c t o r   ( 3 3 a   o r  

3 3 b ) ,   t h e   s l o t   h a v i n g   a  m o u t h   ( 1 7 )   l e a d i n g   t o   a  

r e l a t i v e l y   n a r r o w   s e c t i o n   ( 2 3 )   c h a r a c t e r i s e d   by  a t  

l e a s t   one   t o o t h   ( 2 1 )  p r o j e c t i n g   i n t o   t h e   s l o t   ( 1 3 )  

f o r   p i e r c i n g   t h e   i n s u l a t i o n   ( 3 5 a   or   3 5 b )   o f   a  

c o n d u c t o r   ( 3 3 a   o r   3 3 b )   i n t r o d u c e d   t h e r e i n .  

2.  The  c o n t a c t   m e m b e r   of   c l a i m  1   w h e r e i n   t h e  

t o o t h   ( 2 1 )   i s   p o s i t i o n e d   i n t e r m e d i a t e l y   b e t w e e n   t h e  

m o u t h   ( 1 7 )   and   t h e   n a r r o w   s e c t i o n   ( 2 3 )   o f   t h e   s l o t  

( 1 3 ) .  

3.  The  c o n t a c t   m e m b e r   o f   c l a i m   1  o r   2  h a v i n g  

two  t e e t h   ( 2 1 )   p r o j e c t i n g   i n t o   t h e   s l o t   a n d   w h e r e i n  

t h e   t e e t h   a r e   p o s i t i o n e d   i n   j u x t a p o s e d   r e l a t i o n s h i p   o n  

o p p o s i t e   s i d e s   o f   t h e   s l o t .  

4.  The  c o n t a c t   m e m b e r   o f   c l a i m   1,  2  or   3  

w h e r e i n   t h e   c o n t a c t   m e m b e r   a d j a c e n t   t h e   n a r r o w   s e c t i o n  

o f   t h e   s l o t   i s   f o r m e d   w i t h   a  p r o t r u s i o n   ( 2 5 )  

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

c o n t a c t   member   t h e r e b y   i n c r e a s i n g   t h e   w i d t h   of   t h e  

n a r r o w   s e c t i o n   ( 2 3 )   of   t h e   s l o t   i n   t h e   r e g i o n   of  t h e  

p r o t r u s i o n .  

5.  The  c o n t a c t   m e m b e r   of   c l a i m   4  h a v i n g   a  



s e c o n d   p r o t r u s i o n   ( 2 5 )   a n d   w h e r e i n   t h e   p r o t r u s i o n s  

a r e   p o s i t i o n e d   i n   j u x t a p o s e d   r e l a t i o n s h i p   o n  

o p p o s i t e   s i d e s   o f   t h e   s l o t .  

6.  The  c o n t a c t   m e m b e r   of   any  p r e c e d i n g   c l a i m  

w h e r e i n   t h e   s l o t   d e f i n e s   a  p a i r   of   l i m b   p o r t i o n s   ( 2 6 )  

and   t h e   l i m b   p o r t i o n s   a r e   d e f o r m a b l e   away  f r o m   e a c h  

o t h e r   u p o n   i n t r o d u c t i o n   o f   a  c o n d u c t o r   t h e r e b e t w e e n .  

7 .   The  c o n t a c t   m e m b e r   of   c l a i m   6  w h e r e i n   t h e  

l i m b   p o r t i o n s   a r e   e a c h   f o r m e d   w i t h   a  f r e e   e n d   ( 2 7 )  

and   t a p e r   t o   a  r e l a t i v e l y   n a r r o w   w i d t h   a t   t h e i r   f r e e  

e n d s   ( 2 7 )   t h e r e b y   e n a b l i n g   t h e   l i m b   p o r t i o n s   t o  

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

u p o n   i n t r o d u c t i o n   o f   a  c o n d u c t o r   t h e r e b e t w e e n .  

8.  The  c o n t a c t   m e m b e r   as   c l a i m e d   i n  a n y  

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

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

d i s p l a c e m e n t   s l o t s   ( 1 3 )   s u c h   t h a t   c o n t a c t   i s   made  w i t h  

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

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

9.  The  c o n t a c t   m e m b e r   as  c l a i m e d   i n   c l a i m   8  

of   g e n e r a l l y   U - s h a p e .  

10 .   The  c o n t a c t   m e m b e r   as  c l a i m e d   i n   c l a i m   9  

f o r m e d   by  b e n d i n g   a  m e t a l   b l a n k   (10 )   h a v i n g   s a i d  

f i r s t   and   s e c o n d   i n s u l a t i o n   d i s p l a c e m e n t   s l o t s   ( 1 3 )  

a t   o p p o s i t e   e n d s   t h e r e o f   s u c h   t h a t   t h e   two  e n d s  

w i t h   t h e i r   r e s p e c t i v e   s l o t s   a d j o i n   one  a n o t h e r   i n   t h e  



f i n a l   U - s h a p e .  

1 1 .   The  c o n t a c t   m e m b e r   as  c l a i m e d   i n   c l a i m   9  

o r   10  i n   w h i c h   an  e l o n g a t e   s l o t   ( 1 4 )   i s   p r o v i d e d  

g e n e r a l l y   i n  l i n e   w i t h   t h e   two  s l o t t e d   e n d s   o f   t h e  

c o n t a c t   m e m b e r   i n   t h e   r e g i o n   o f   t h e   b i g h t   o r   U - b e n d  

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

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

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

t e r m i n a l   m e m b e r   ( 5 9 ) .  

1 2 .   An  i n s u l a t i o n   d i s p l a c e m e n t   c o n n e c t o r  

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

h o u s i n g   ( 5 0 )   h a v i n g   one  o r   more   r e c e s s e s   ( 5 2 )   t h e r e i n  

a n d   e a c h   r e c e i v i n g   a  c o n t a c t   m e m b e r   as   c l a i m e d   i n  

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

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

c o n t a c t   m e m b e r .  

1 3 .   An  i n s u l a t i o n   d i s p l a c e m e n t   c o n n e c t o r   a s  

c l a i m e d   i n   c l a i m   12  i n   w h i c h   t h e   o p e n   e n d   o f   t h e  

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

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

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

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

1 4 .   An  i n s u l a t i o n   d i s p l a c e m e n t   c o n n e c t o r   a s  

c l a i m e d   i n   c l a i m   13  i n   w h i c h   t h e   o r   e a c h   r e c e s s  

i n c l u d e s   s t r a i n   r e l i e f   f o r m a t i o n s   ( 6 2 )   w h i c h   a r e  

d i s p l a c e d   by  a  c o n d u c t o r   ( 3 3 )   i n s e r t e d   i n t o   t h e  



c o n n e c t o r   and   t h e n   r e s i l e   t o   h i n d e r   o r   p r e v e n t  

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

15 .   An  i n s u l a t i o n   d i s p l a c e m e n t   c o n n e c t o r   a s  

c l a i m e d   i n   c l a i m  1 3  o r  1 4   i n   w h i c h   t h e   o r   e a c h   r e c e s s  

r e c e i v e s   a  c o n t a c t   m e m b e r   as   c l a i m e d   i n   c l a i m   8,  9 ,  

10  o r   11  a n d   t h e   o p e n   end   o f   t h e   o r   e a c h   r e c e s s   i s  

f o r m e d   w i t h   o p p o s e d   p a i r s   o f   g r o o v e s   ( 5 5 )   i n t o   w h i c h  

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

t h e   c o n t a c t   m e m b e r   e n g a g e   and   a  p a i r   o f   r i b s   ( 5 6 )  

o f  t r i a n g u l a r  c r o s s - s e c t i o n   d i s p o s e d   one   on  e i t h e r  

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

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

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

16 .   An  i n s u l a t i o n   d i s p l a c e m e n t   c o n n e c t o r   a s  

c l a i m e d   i n   c l a i m   13 ,   14  o r   15  i n   w h i c h   t h e   or   e a c h  

r e c e s s   i s   o p e n   a t   b o t h   e n d s   and   r e c e i v e s   a  c o n t a c t  

m e m b e r   as  c l a i m e d   i n   c l a i m   11  t h e   o p e n   end   of   t h e  

r e c e s s   a t   i t s   end   o p p o s i t e   i t s   o p e n   e n d   c o r r e s p o n d i n g  

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

f o r   a  s p a d e   o r   o t h e r   c o m p a t i b l e   t e r m i n a l   m e m b e r   ( 5 9 )  

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