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,S4)  Improved  discrete  wire  insulation  displacement  connector. 

(57)  A  discrete  wire  insulation  displacement  connector  hav- 
ing  a  terminal  (16)  including  an  insulation  displacement 
contact  (46)  comprising  a  pair  of  blades  (48)  defined  by  a  line 
of  cut  (50).  The  edges  of  the  contact  ride  in  a  guide  channel  in 
the  connector  housing  (14).  The  housing  (14)  includes  a  pair 
of  opposed  sidewalls  (18)  joined  by  a  pair  of  opposed  spaced 
webs  (40).  A  tapered  access  to  the  connector  is  defined  by  at 
least  one.  flexible  prong  (24)  integrally  joined  to  the  upper 
edge  (22)  of  each  of  the  connector's  sidewalls  and  turned 
inwardly  in  opposed  relationship.  The  trailing  edges  (26)  of 

^   the  prongs  (24)  cooperate  with  the  upper  edges  (42)  of  the 
^   webs  (40)  to  create  an  improved  strain  relief. 
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A   discrete  wire  insulation  displacement  connector  hav- 
ing  a  terminal  (16)  including  an  insulation  displacement 
contact  (46)  comprising  a  pair  of  blades  (48)  defined  by  a  line 
of  cut  (50).  The  edges  of  the  contact  ride  in  a  guide  channel  in 
the  connector  housing  (14).  The  housing  (14)  includes  a  pair 
of  opposed  sidewalls  (18)  joined  by  a  pair  of  opposed  spaced 
webs  (40).  A  tapered  access  to  the  connector  is  defined  by  at 
least  one-flexible  prong  (24)  integrally  joined  to  the  upper 
edge  (22)  of  each  of  the  connector's  sidewalls  and  turned 
inwardly  in  opposed  relationship.  The  trailing  edges  (26)  of 
the  prongs  (24)  cooperate  with  the  upper  edges  (42)  of  the 
webs  (40)  to  create  an  improved  strain  relief. 





B a c k g r o u n d   of  the   I n v e n t i o n  

Th i s   i n v e n t i o n   r e l a t e s   to  a n  i m p r o v e d   e l e c t r i c a l   c o n n e c -  

t o r ,   and,   more  p a r t i c u l a r l y ,   to  an  i m p r o v e d   c o n n e c t o r   w h i c h  

i n c l u d 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   c o n t a c t   fo r   i n d i v i d u a l   o r  

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

and  s t r a i n   r e l i e f .  

U.S.   P a t e n t   4 , 1 5 9 , 1 5 8 ,   d i s c l o s e s   and  c l a i m s   an  e l e c t r i c a l  

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

d i s c r e t e   w i r e s .   The  s i d e w a l l   of  the   c o n n e c t o r   h o u s i n g   is   p r o -  
v i d e d   w i t h   e x t e r n a l   r i b s ,   the   u p p e r   ends  of  which   are  a r r o w -  

s h a p e d .   The  t r a i l i n g   edges   of  t h e s e   a d j a c e n t   a r r o w - l i k e   p o r t i @ n  

p r o v i d e   a  c o n s t r i c t i o n   f o r   r e c e i v i n g   a  wi re   to  be  t e r m i n a t e d  

w h i l e   a l s o   s e r v i n g   as  a  s t r a i n   r e l i e f   fo r   the  wire   when  a n  

upward   t e n s i l e   p u l l   is   a p p l i e d   to  i t .   These  a r r o w - l i k e   m e m b e r s  

are   molded  as  a  r i g i d   i n t e r g r a l   p a r t   of  the  c o n n e c t o r   h o u s i n g .  

They  are   r e l a t i v e l y   i n f l e x i b l e   and  may  not  p r o v i d e   e f f e c t i v e  

s t r a i n   r e l i e f   f o r   a  r a n g e   of  w i re   s i z e s .  

Summary  of  the   I n v e n t i o n  

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   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   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 s   fo r   mass  t e r m i n a t i o n  

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

a  p a i r   of  o p p o s e d   s i d e w a l l s ,   the   u p p e r   edges  of  which  have  a t  

l e a s t   one  f l e x i b l e   p r o n g   i n t e g r a l l y   j o i n e d   t h e r e t o   and  t u r n e d  

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

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

end  w a l l s   j o i n e d   to  the  s i d e w a l l s   f o r m i n g   a  lower   e l o n g a t e d  

c a v i t y   and  a  p a i r   of  o p p o s e d   webs  spaced   from  the  e n d w a l l s   a n d  

j o i n i n g   the  s i d e w a l l s ,   the   u p p e r   edges  of  the  webs  b e i n g   a b o v e  

the  uppe r   edges  of  the  e n d w a l l s .  

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

d e f i n e d   by  a  l i n e   of  c u t .   In  a  p r e f e r r e d   embodiment ,   t h e  

c o n t a c t   i n c l u d e s   a  s t r a i n   r e l i e f   a p e r a t u r e   at  the   base   o f  

the   cu t ,   and  the   edges   of  the   b l a d e s   a re   t a p e r e d   i n w a r d l y   t o  

p r o v i d e   a  "V"  s h a p e d   e n t r y   to  the   c u t .   The  t e r m i n a l   is  m o u n t e d  

in  the  c o n n e c t o r   b e t w e e n   the  s i d e w a l l s   in  p a r a l l e l   s p a c e d   r e l a -  

t i o n   to  the  webs  w i t h   the  b l a d e s   a r r a n g e d   t o - r e c e i v e   a n d  t e r m i n a -  

te  a  wire   i n s e r t e d   t h e r e b e t w e e n .  

In  one  embod imen t   of  t h i s   i n v e n t i o n ,   each  of  the  s i d e w a l l s  

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

downward ly   from  the   u p p e r   edge  to  an  i n t e r m e d i a t e   t e r m i n a t i o n ,  

the  opposed   s l o t s   d e f i n i n g   a  gu ide   c h a n n e l .   The  edges  of  t h e  

c o n t a c t   are  t a p e r e d   o u t w a r d l y   and  r i d e   in  the   guide   c h a n n e l .  

In  o p e r a t i o n ,   the   g u i d e   c h a n n e l   p r e v e n t s   the   b l a d e s   of  the   c o n -  

t a c t   from  s k e w i n g   as  a  wi re   is   b e i n g   t e r m i n a t e d .  

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

as  a  s i n g l e   u n i t   or  i t   may  be  p a r t   of  a  m u l t i u n i t   c o m p o n e n t  

f o r   t e r m i n a t i n g   a  p l u r a l i t y   of  d i s c r e t e   w i r e s .   I t   is  c a p a b l e  

of  t e r m i n a t i n g   a  wide  r a n g e   of  wi re   s i z e s ,   e . g . ,   22-30  awg,  
e i t h e r   s o l i d   or  s t r a n d e d ,   and  the  u p p e r   edges   of  the  webs  i n  

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

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

B r i e f   D e s c r i p t i o n   of  the   D r a w i n g s  

F i g u r e   1  is   a  p e r s p e c t i v e   v iew,   in  p a r t i a l   s e c t i o n ,   t o  

r e v e a l   d e t a i l s   of  the   c o n n e c t o r   of  t h i s   i n v e n t i o n .  

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

F i g u r e   1  showing   a  d i s c r e t e   wi re   t e r m i n a t e d   in  the  c o n n e c t o r .  

F i g u r e   3  is   a  s e c t i o n a l   view  t a k e n   a l o n g   l i n e   4-4  of  F i g u r e  

2  showing  a  wi re   abou t   to  be  t e r m i n a t e d ,   i . e . ,   i n s e r t e d ,   b e t w e e n  

the  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 s .  



F i g u r e   4  is  a  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   4-4  o f  

F i g u r e   2  showing   the  p o s i t i o n   of  a  wire   h a v i n g   been  t e r m i n a t e d .  

F i g u r e   4a  is  a  s e c t i o n a l   v iew  s i m i l a r   to  F i g u r e   4  s h o w i n g  

the  p o s i t i o n   of  a  l a r g e   wi re   h a v i n g   been   t e r m i n a t e d .  

F i g u r e   5  is   a  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   2-2  o f  

F i g u r e   1  s h o w i n g   wi re   p o s i t i o n   a f t e r   m i d - s p a n   t e r m i n a t i o n .  

F i g u r e   6  is   an  e l e v a t i o n a l   v iew  of  a  t e r m i n a l   p a r t i c u l a r l y  

s u i t e d   f o r   u s e - i n   t h i s   i n v e n t i o n .  

F i g u r e   7  is   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  the  i n t e r r e l a t i o n -  

sh ip   b e t w e e n   the   f o r c e  d e f o r m a t i o n   c u r v e s   for   the  f a m i l y   of   w i -  

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

D e t a i l e d   D e s c r i p t i o n   of  the  I n v e n t i o n  

As  used   h e r e i n a f t e r ,  t h e   t e rm  "IDC"  s h a l l   mean  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 t a c t .   Thus ,   the   term  "IDC  c o n n e c t o r "   s h a l l  

mean  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  

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

at  an  end  t o  a p p e a r   as  d i s c r e t e   w i r e s .  

As  shown  in  F i g u r e s   1  and  2,  one  embodiment   10  of  t h i s  

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

i n d i v i d u a l   w i r e s   11  to  s p a c e d   t e r m i n a l   p o s t s   12  which  can  b e  

mounted   in  and  e x t e n d e d   from  a  b a c k p l a n e   or  many  o t h e r   p l a c e s .  

The  c o n n e c t o r   c o m p r i s e s   a  h o u s i n g   14  which  may  i n c l u d e   one  o r  

more  t e r m i n a l s   1 6 .  

The  h o u s i n g   14  c o m p r i s e s   a  p a i r   of  opposed   e x t e r i o r   s i d e -  

w a l l s   18.  One  or  more  i n t e r i o r   w a l l s   20  may  a l so   be  p r o v i d e d  

d e p e n d i n g   on  where  the  c o n n e c t o r   is  to  be  used  and  the  n u m b e r  

of  w i r e s   which  are  to  be  t e r m i n a t e d .   Each  of  the  e x t e r i o r  

s i d e w a l l s   18  and  i n t e r i o r   w a l l s   20  has  an  upper   edge.  22  to  e a c h  



of  wh ich   are   i n t e g r a l l y   j o i n e d   at  l e a s t   one  p r o n g   24.  In  a  

p r e f e r r e d   embod imen t   of  t h i s   i n v e n t i o n   each  u p p e r   edge  22  h a s  

two  p r o n g s   24  i n t e g r a l l y   j o i n e d   t h e r e t o .   As  shown  in  F i g u r e s  

3  and  4,  p r o n g s   24  a re   t u r n e d   i n w a r d l y   in  opposed   r e l a t i o n  

to  each   o t h e r   d e f i n i n g   a  t a p e r e d   a c c e s s - t o   the  c o n n e c t o r   f o r  

a  d i s c r e t e   w i re   11.  P r o n g s   24  a re   f l e x i b l e   and  w i l l   bend  o u t -  

w a r d l y   away  from  each   o t h e r   as  a  wi re   is  b e i n g   i n s e r t e d   i n t o  

the   c o n n e c t o r .   The  p r o n g s   24,  b e c a u s e   fo  t h e i r   e l a s t i c i t y ,  

t e n d   to  r e t u r n   to  t h e i r   o r i g i n a l   p o s i t i o n   as  soon  as  a  wi re   h a s  

been   i n s e r t e d   to  a  d e p t h   i m m e d i a t e l y   below  t h e i r   t r a i l i n g   e d g e s  

26  as  shown  in  F i g u r e   4 .  

In  a  p r e f e r r e d   embod imen t   of  t h i s   i n v e n t i o n ,   each  of  t h e  

s i d e w a l l s   18  has  a  g e n e r a l l y   v e r t i c a l   s l o t   28  on  the   i n n e r  

o p p o s i n g   s u r f a c e s   t h e r e o f .   I n t e r i o r   w a l l s   20,  as  w e l l ,   a r e  

p r o v i d e d   wi th   a  g e n e r a l l y   v e r t i c a l   s l o t   28  on  each  i n t e r i o r  

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

c h a n n e l .   Each  g u i d e   c h a n n e l   e x t e n d s   downward ly   from  the  u p p e r  

edges   22  of  the   s i d e   and  i n t e r i o r   w a l l s   to  an  i n t e r m e d i a t e  

t e r m i n a t i o n   p o i n t   30.  A  t e r m i n a l   can  t h e n   be  mounted   in  the  con- 

n e c t o r   w i t h   i t ' s   edges   r i d i n g   in  the  gu ide   c h a n n e l .   I t   w i l l   b e  

a p p r e c i a t e d   by  t h o s e   s k i l l e d   in  the  a r t   t h a t   o t h e r   me thods   may 
be  employed   f o r   s e c u r i n g   the   t e r m i n a l   in  the  c o n n e c t o r .  

As  shown  in  F i g u r e   2,  the   h o u s i n g   14  i n c l u d e s   a  p a i r   of  o p -  
p o s e d   l o w e r   end  w a l l s   32  which   are   j o i n e d   to  s i d e w a l l s   18  f o r m i g  

a  l o w e r   e l o n g a t e d   c a v i t y   34.  In  the  embodiment   shown,  e l o n g a t e d  

c a v i t y   34  i n c l u d e s   a  p e r i p h e r a l   edge  36  which  d e f i n e s   a  t a p e r e d  

o p e n i n g   38  fo r   r e c e i v i n g   a  t e r m i n a l   p in   1 2 .  

The  h o u s i n g   14  f u r t h e r   i n c l u d e s   a  p a i r   of  opposed   webs  40 

which   a re   s p a c e d   f rom  l o w e r   end  w a l l s   32  and  which  j o i n   s i d e -  

w a l l s   18.  The  u p p e r   edges   42  of  webs  40  are  l o c a t e d   above  t h e  

u p p e r   edges   44  of  l o w e r   end  w a l l s   32.  As  shown  in  F i g u r e   1 ,  

u p p e r   edges   42  and  44  may  be  g e n t l y   cu rved   to  d e f i n e   a  f l a t t e n e d  

"U"  s h a p e .  



H o u s i n g   14  may  be  any  s u i t a b l e   i n s u l a t i n g   m a t e r i a l   s u c h  

as  t h e r m o p l a s t i c ,   e . g . ,   u n f i l l e d   p o l y e s t e r ,   which   is  g e n e r a l l y  

i n j e c t i o n  m o l d e d .  

D e p i c t e d   in  F i g u r e   6  is  an  i n d i v i d u a l   t e r m i n a l   16  p a r t i -  

c u l a r l y   s u i t e d   fo r   use  in  t h i s   i n v e n t i o n :   The  t e r m i n a l   16 

i n c l u d e s   an  IDC  46  h a v i n g   a  p a i r   of  b l a d e s   48  d e f i n e d   by  a  l i n e  

of  cut   50.  O p t i o n a l l y ,   a  s t r a i n   r e l i e f   a p e r a t u r e   52  c a n  b e  

p r o v i d e d   at  the   base   of  c u t  5 0 .   This   a p e r t u r e   t e n d s   to  p r e v e n t  

p r o p a g a t i o n   of  t he   cut   beyond   i t s   i n t e n d e d   l i m i t .   O r d i n a r i l y ,  

the   ends  o f  b l a d e s   48  a re   t a p e r e d   i n w a r d l y   a s  s h o w n   d e f i n i n g  

a  "V"  s h a p e d  e n t r y w a y   54  which   g u i d e s   the   e n t r y   of  a  w i r e .  

The  edges   of  IDC  46  can  be  t a p e r e d   o u t w a r d l y  a n d   shaped  t o  

r i d e   i n  t h e  g u i d e   c h a n n e l   fo rmed  by  s l o t s  2 8 .   T h e  l o w e r   p o r t i o n  

of  t e r m i n a l   16  c o m p r i s e s   a  beam  56  which   is  i n t e g r a l l y   j o i n e d   t o  

IDC  46  and  shaped   and  r e l i e v e d   to  confo rm  to  the  i n n e r   c o n t o u r s  

of  the  c o n n e c t o r   h o u s i n g .   A l t e r n a t i v e l y ,   beam  56,  an  e l o n g a t e d  

s t r i p   of  s h e e t   m e t a l ,   may  be  formed  i n t o   o t h e r   s h a p e s   fo r   m a t i n g  

to  v a r i o u s   forms  of  e l e c t r i c a l   d e v i c e s   such  as  s u b s t r a t e s ,   boards 

and  p i n s .  

The  t e r m i n a l s   16  may  be  s t amped   or  c u t  f r o m   any  s u i t a b l e  

s t r i p   c o n d u c t i n g   m a t e r i a l ,   such  as  p h o s p o r / b r o n z e   or  o t h e r  

c o p p e r   a l l o y .   P r e f e r a b l y ,   the  t e r m i n a l s   are   formed  from  s p r i n g  

t e m p e r e d   s t r i p   m a t e r i a l   h a v i n g  a   t h i c k n e s s   of  about   .008  t o  

.025  i nch   ( 0 . 2 0 3   to  0 .635   mm).  I t   w i l l   be  a p p r e c i a t e d   by  t h o s e  

s k i l l e d   in  the  a r t   t h a t   the   l i n e   o f  c u t   w i l l   open  up  g e n e r a l l y  

p a r a b o l i c a l l y   as  a  wi re   is   i n s e r t e d .   However ,   the  IDC  may  b e  

p r e s t r e s s e d ,   i . e . ,   t h e ' l i n e   of  cut  may  be  opened  s l i g h t l y   i n  

the   die  d u r i n g   the  s t a m p i n g   o p e r a t i o n ,   b e f o r e   i t   is  m o u n t e d  

in  the  c o n n e c t o r .  

In  o p e r a t i o n ,   a  wi re   to  be  t e r m i n a t e d   is  l o c a t e d   in  t h e  

t a p e r e d   a c c e s s   to  the  c o n n e c t o r   a s  s h o w n   in  F i g u r e   3.  A 

s u i t a b l e   i n s e r t i o n   t o o l   60  is  employed  to  m o v e  t h e   wire   i n t o  

the  c o n n e c t o r ,   f l e x i b l y   d i s p l a c i n g   p r o n g s   24.  The  t e r m i n a t i o n  



i s   a c c o m p l i s h e d   as  w i r e   11  is   i n s e r t e d   in  the  c o n n e c t o r   to  a  

d e p t h   j u s t   be low  the   t r a i l i n g   edges   26  of  p r o n g s   24  and  b l a d e s  

48  cut   the   i n s u l a t i o n   and  p o s i t i v e l y   c o n t a c t   the   w i r e ' s   c o n d u c -  

t o r .   A f t e r   a  w i r e   has  been   t e r m i n a t e d ,   p r o n g s   24  t end   t o  

r e t u r n   to  t h e i r   i n i t i a l   p o s i t i o n   so  t h a t   t r a i l i n g   edges   26  r e s t  

a g a i n s t   the   u p p e r   s u r f a c e   of  the   w i r e ' s   i n s u l a t i o n .  

I t   i s   known  and  a p p r e c i a t e d   by  t h o s e   s k i l l e d   in  t h e  a r t  

t h a t   m o t i o n   of  a  w i r e   r e l a t i v e   to  t he   IDC  must  be  p r e v e n t e d  

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

f l e x i b l e   p r o n g s   48  p r e v e n t   a  t e r m i n a t e d   w i r e  f r o m   m o v i n g  

u p w a r d l y   out  of  the   c o n n e c t o r   w h i l e   at  the   same  t ime  u p p e r  

edges   44  p r e v e n t   t he   w i r e   from  b e i n g   moved  downward ly   i n t o   t h e  

c o n n e c t o r   any  f a r t h e r   t h a n   is   n e c e s s a r y   f o r   the   c o n d u c t o r  

to  r e l i a b l y   c o n t a c t   b l a d e s   4 8 .  

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

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

v a r y i n g   g r e a t l y   in  s i z e ,   f o r   e x a m p l e ,   w i r e s   r a n g i n g   from  22  awg 
to  30  awg  on  0 .100   i n c h   c e n t e r s . a n d   from  18  awg  to  28  awg  on  

0 .156   i nch   c e n t e r s .   Wires   can  be  t e r m i n a t e d   a c c o r d i n g   to  t h e  

f o l l o w i n g   p r o c e d u r e  :  

Al l   w i r e s   to  be  t e r m i n a t e d ,   r e g a r d l e s s   of  s i z e ,   a r e  
i n s e r t e d   i n t o   the  c o n n e c t o r   u s i n g   the   same  t o o l ,   which   s i m p l y  

p u s h e s   the  wire   down  u n t i l   i t s   top  s u r f a c e   is   j u s t   below  t h e  

t r a i l i n g   edges  of  p r o n g s   2 4 .  

As  can  be  seen   in  F i g u r e s   4  and  4A,  a  c o n d u c t o r   of  a  

l a r g e r   wi re   is  a u t o m a t i c a l l y   p u s h e d   f u r t h e r   down  i n t o   w i r e  

s l o t   50  t han   the  c o n d u c t o r   of  a  s m a l l e r   w i r e .  

F i g u r e   7  is   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  the  i n t e r -  

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

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

of  the   IDC.  The  p l a c e s   where  a  wire   and  an  IDC  curve   i n t e r s e c t  

a re   p o i n t s   of  e q u i l i b r i u m   b e t w e e n   wire   and  the  IDC.  This   t y p e  



of  r e p r e s e n t a t i o n   of  IDC  v e r s u s   wire   is   we l l   known  to  t h o s e  

f a m i l i a r   w i t h   the  IDC  a r t .  

B e c a u s e   of  s p a c e   and  cos t   c o n s i d e r a t i o n s ,   the   I D C ' s  

which   are  s u i t a b l e   f o r   use  in  t h i s   i n v e n t i o n   are  r e l a t i v e l y  

s m a l l ,   e . g . ,   u s u a l l y   only   about   0 .100   t o 0 . 2 0 0   i n c h e s   l o n g  

( 2 . 5   to  5.0  mm).  Such  smal l   IDC's   t end   to  e x h i b i t   a  l a r g e  

amount  of  p l a s t i c   d e f o r m a t i o n   when  t h e i r   d i s p l a c e m e n t   is  r e l a t i -  

v e l y   l a r g e   and  t h e i r   s t i f f n e s s   is  r e l a t i v e l y   h i g h .  

This   is  e x a c t l y   what  happens   when  a  l a r g e   wi re   ( l a r g e  

d i s p l a c e m e n t )   is  p u s h e d   r e l a t i v e l y   deep  i n t o   the  IDC  l i n e   o f  

cut   ( h i g h   s t i f f n e s s ) .   F i g u r e   7  i l l u s t r a t e s   t h i s   b e h a v i o r   o f  

the  l a r g e r   w i re   t e r m i n a t e d   to  the  IDC.  The  e q u i l i b r i u m   b e t w e e n  

IDC  and  wire   f a l l s   w i t h i n   the  s a t i s f a c t o r y   r a n g e   of  wi re   d e f o r -  

m a t i o n .   The  h i g h   i n i t i a l   s t i f f n e s s   is  a c h i e v e d   by  the   w i r e  

b e i n g   p l a c e d   r e l a t i v e l y   deep  in  the  s l o t   fo rmed   b e t w e e n   b l a d e s  

48  and  the  l a r g e   amount  of  p l a s t i c   d e f o r m a t i o n   in  the   IDC  r e s u l t s  

from  the  h i g h   d i s p l a c e m e n t   caused   by  the  l a r g e r   d i a m e t e r   w i r e .  

F i g u r e   7  a l s o   shows  t h a t   the  IDC  b e h a v i o r   when  t e r m i n a t i n g  

s m a l l e r   wire   is  m a r k e d l y   d i f f e r e n t   when  the   l a r g e r   wi re   i s  

t e r m i n a t e d .   The  IDC  s t i f f n e s s   is  lower   b e c a u s e   the  wi re   is  p l a -  

ced  r e l a t i v e l y   l e s s   deep  i n t o   the  l i n e   of  c u t ,   and  l i t t l e   or  no  

p l a s t i c   d e f o r m a t i o n   o c c u r s   in  the  IDC  b e c a u s e   of  the   s m a l l  

d i s p l a c e m e n t   c a u s e d   by  the  s m a l l e r   d i a m e t e r   w i r e .   A g a i n ,  

howeve r ,   the   e q u i l i b r i u m   be tween   IDC and   wi re   f a l l s   w i t h i n  

the  r ange   of  s a t i s f a c t o r y   wire  d e f o r m a t i o n .  

The  c o n n e c t o r   sys t em  p e r f o r m a n c e   fo r   i n t e r m e d i a t e   s i z e  

w i r e s   is  a l s o   q u i t e   s a t i s f a c t o r y .   In  a  t y p i c a l   0 .100   c e n t e r  

c o n n e c t o r ,   the   l a r g e   wire   would  be  abou t   22  awg  and  the  s m a l l  

wire   would  be  abou t   30  awg.  

In  a  p r e f e r r e d   embodiment   of  t h i s   i n v e n t i o n   the  w i d t h   o f  

the  gu ide   c h a n n e l   in  which  the  IDC  r i d e s   is  no  more  t han   t w i c e  

the  t h i c k n e s s   of  the  t e r m i n a l ,   and  p r e f e r a b l y   no  more  t h a n  



1.5  t i m e s   the   t e r m i n a l   t h i c k n e s s .   The  b l a d e s   of  the   IDC  a r e  

r e s t r a i n e d   and  p r e v e n t e d   from  s k e w i n g .  

R e f e r r i n g   now  to  F i g u r e s   2  and  5  t h e r e   is  shown  a n o t h e r  

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

w i r e   h a v i n g   been   t e r m i n a t e d   a t   i t s   end.  F i g u r e   5  i l l u s t r a t e s  

a  w i r e   t e r m i n a t e d   m i d - s p a n .   The  u p p e r   edge  42  of  web  40  

c o o p e r a t e   w i t h   t he   t r a i l i n g   edge  26  of  p r o n g   24  to  i m p a r t   a n  

"S"  bend  in   a  w i r e   as  i t   i s   t e r m i n a t e d .   The  "S"  bend  i s   an  i m -  

p o r t a n t   s t r a i n   r e l i e f   f e a t u r e   wh ich   p r a c t i c a l l y   e l i m i n a t e s  

movement   of  t he   w i r e   c o n d u c t o r   r e l a t i v e   to  the  IDC.  

As  many  w i d e l y  d i f f e r e n t   e m b o d i m e n t s   of  t h i s   i n v e n t i o n   may 
be  made  w i t h o u t   d e p a r t i n g   f rom  the   s p i r i t   and  scope   t h e r e o f ,   i t  

i s   to  be  u n d e r s t o o d   t h a t   t h i s   i n v e n t i o n   is  not   l i m i t e d   to  t h e  

s p e c i f i c   e m b o d i m e n t s   t h e r e o f   e x c e p t   as  d e f i n e d   in  the  a p p e n d e d  

c l a i m s ,   and  a l l   c h a n g e s   w h i c h   come  w i t h i n   t he   m e a n i n g   and  r a n g e  
of  e q u i v a l e n c e   a re   i n t e n d e d   to  be  embraced   t h e r e i n .  



1.  An  e l e c t r i c a l   c o n n e c t o r   c o m p r i s i n g   a  h o u s i n g   (14)   h a v i n g  

a  p a i r   of  o p p o s e d   s i d e w a l l s   (18,   2 0 )  ;  

each   of  s a i d   s i d e w a l l s   h a v i n g   an  u p p e r   edge  ( 2 2 ) ,   e a c h  

of  s a i d   edges   h a v i n g   at  l e a s t   one  p r o n g   (24)   i n t e g r a l l y   j o i n e d  

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

t a p e r e d   a c c e s s   f o r   a  d i s c r e t e   w i re   ( 1 1 )  ;  

a  p a i r   of  opposed   l o w e r   end  w a l l s   (32)  j o i n e d   to  s a i d  

. s i d e w a l l s   (18)   f o r m i n g   a  l ower   e l o n g a t e d   c a v i t y   ( 3 4 )  ;  

a  p a i r   of  opposed   webs  (40)  s p a c e d   from  s a i d   e n d w a l l s  

(32)  j o i n i n g   s a i d   s i d e w a l l s   (18)  and  h a v i n g   u p p e r   edges   ( 4 2 )  

above  t h e   u p p e r   edges   (44)  of  s a i d   l o w e r   end  w a l l s  ;  

a  t e r m i n a l   ( 1 6 ) ,   i n c l u d 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  

c o n t a c t   (46)   h a v i n g   a  p a i r   of  b l a d e s   (48)   d e f i n e d   by  a  l i n e   o f  

cut  ( 5 0 ) ,   m o u n t e d   b e t w e e n   s a i d   s i d e w a l l s   (32)  in  p a r a l l e l   s p a c e d  

r e l a t i o n   to  s a i d   webs  ( 4 0 ) ,   s a i d   b l a d e s  ( 4 8 )   a r r a n g e d   to  r e c e i v e  

and  t e r m i n a t e   a  wi re   (11)  i n s e r t e d   t h e r e b e t w e e n .  

2.  An  e l e c t r i c a l   c o n n e c t o r   as  d e f i n e d   in  Claim  1  in  w h i c h  

each  of  s a i d   s i d e w a l l s   (18,   20)  i n c l u d e s   a  s l o t   (28)  in  o p p o s e d  

r e l a t i o n s h i p   d e f i n i n g   a  g e n e r a l l y   v e r t i c a l   gu ide   c h a n n e l   e x t e n -  

d ing   d o w n w a r d l y   from  s a i d   u p p e r   edges  (22)   to  an  i n t e r m e d i a t e  

t e r m i n a t i o n   ( 3 0 )  ;   and  the  o u t e r   edges  of  s a i d   c o n t a c t   (46)   r i d e  

in  s a i d   gu ide   c h a n n e l .  

3.  An  e l e c t r i c a l   c o n n e c t o r   as  d e f i n e d   in  Cla ims  1  or  2 

h a v i n g   a  s t r a i n   r e l i e f   a p e r t u r e   (52)   at  the  base   of  s a i d   c u t .  

4.  An  e l e c t r i c a l   c o n n e c t o r   as  d e f i n e d   in  Claim  3  in  w h i c h  

sa id   l ower   e l o n g a t e d   c a v i t y   (34)  i n c l u d e s   a  lower   p e r i p h e r a l   e d g e  

(36)  d e f i n i n g   a  t a p e r e d   o p e n i n g   (38)  fo r   r e c e i v i n g   a  t e r m i n a l  

pin  (12)  and  s a i d   t e r m i n a l   (16)  i n c l u d e s   a  beam  (56)  i n t e g r a l l y  

j o i n e d   to  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   c o n t a c t   (46)  and  e x t e n d i n g  

downward ly   t h e r e f r o m   fo r   c o n t a c t i n g   a  t e r m i n a l   p in   ( 1 2 ) .  

5.  An  e l e c t r i c a l   c o n n e c t o r   as  d e f i n e d   in  Cla ims  1  to  6 



in  wh ich   the   ends  of  s a i d   b l a d e s   (48)   a re   t a p e r e d   i n w a r d l y   d e f i -  

n i n g   a  "V"  s h a p e d   e n t r y   (54)  to  s a i d   cut   ( 5 0 ) .  

6.  An  e l e c t r i c a l   c o n n e c t o r   c o m p r i s i n g   a  h o u s i n g   (14)  h a v i n g  

a  p a i r   of  o p p o s e d   e x t e r i o r   s i d e w a l l s   ( 1 8 ) ,   at  l e a s t   one  s p a c e d  

i n t e r i o r   w a l l   (20)   p a r a l l e l   to  s a i d   s i d e w a l l s   d e f i n i n g   a  p l u r a l i -  

ty  of  d i s c r e t e   c a v i t i e s  ;  

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

an  u p p e r   edge  ( 2 2 ) ,   each  of  s a i d   edges   h a v i n g   at  l e a s t   one  p r o n g  

(24)   i n t e g r a l l y   j o i n e d   t h e r e t o   and  t u r n e d   i n w a r d l y   i n t o   s a i d  

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

a c c e s s   t h e r e i n t o   f o r   a  d i s c r e t e   w i r e   ( 1 1 )  ;  

each   of  s a i d   s i d e w a l l s   (18)   h a v i n g   a  g e n e r a l l y   v e r t i c a l  

s l o t   (28)   on  the  i n n e r   s u r f a c e   t h e r e o f   e x t e n d i n g   downward ly   f r o m  

s a i d   u p p e r   edge  (22)   to  an  i n t e r m e d i a t e   t e r m i n a t i o n   (30)   d e f i n i n g  

a  g u i d e   c h a n n e l  ;  

s a i d   i n t e r i o r   wa l l   (20)  h a v i n g   a  g e n e r a l l y   v e r t i c a l  

s l o t   on  each   s u r f a c e   t h e r e o f   e x t e n d i n g   downward ly   from  s a i d   u p p e r  

edge  (22)   in  opposed   spaced   r e l a t i o n   to  the   s l o t   on  the  o p p o s i t e  

s u r f a c e   of  s a i d   c a v i t y   d e f i n i n g   a  gu ide   c h a n n e l  ;  

a  p a i r   of  opposed   l ower   end  w a l l s   (32)  j o i n e d   to  s a i d  

s i d e w a l l s   (18)   and  s a i d  i n t e r i o r   wa l l   (20)   f o r m i n g   a  p l u r a l i t y  

of  l o w e r   e l o n g a t e d   c a v i t i e s   ( 3 4 )  ;  

a  p a i r   of  opposed   webs  (40)  s p a c e d   from  s a i d   e n d w a l l s  

(32)   j o i n i n g   s a i d   s i d e w a l l s   (18)  and  s a i d   i n t e r i o r   wa l l   ( 2 0 )  

h a v i n g   u p p e r   edges   (42)   above  the  u p p e r   edges  (44)  of  s a i d   l o w e r  

end  w a l l s   ( 3 2 )  ;  

a  t e r m i n a l   (16)  l o c a t e d   in  each  of  s a i d   c a v i t i e s ,   s a i d  

t e r m i n a l s   i n c l u d 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   c o n t a c t   (46)  h a v Z g  

a  p a i r   of  b l a d e s   (48)  d e f i n e d   by  a  l i n e   of  cut  ( 5 0 ) ,   the   o u t e r  

edges   of  each   of  s a i d   c o n t a c t s   r i d i n g   in  s a i d   gu ide   c h a n n e l .  
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