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©  Electrical  connector  for  use  in  telephony. 
©  An  electrical  connector  including  a  housing  of  insulative 
material  defining  an  elongated  slot  in  its  front  face  adapted 
to  receive  an  edge  of  a  printed  circuit  board  and  a  socket  in 
its  rear  face  adapted  to  receive  a  multi-terminal  telephone 
plug.  A  plurality  of  elongated  electrical  contacts  of  conductive 
springy  material  extend  side  by  side  within  the  housing  gen- 
erally  between  the  housing  slot  and  the  housing  socket.  Each 
contact  includes  a  circuit  board  engaging  section,  defining  a 
generally  flat  wiping  portion  positioned  at  one  side  of  the 
housing  slot  and  operative  to  resiliency  and  wipingly  engage 
a  respective  contact  on  the  edge  of  a  printed  circuit  board 
inserted  into  the  slot,  and  a  plug  engaging  section.  Each  plug 
engaging  section  extends  rearwardly  through  a  passage  in 
the  housing  to  a  location  on  the  rear  face  of  the  housing 
below  the  socket,  thereafter  bends  upwardly  through  a  right 
angle  to  the  lower  edge  of  the  socket  and  thereafter  bends 
forwardly  in  cantilever  fashion  into  the  socket  toward  the 
blind  end  of  the  socket  and  at  an  angle  with  respect  to  the 
line  of  action  of  the  socket.  The  lateral  spacing  between  each 
contact  tail  portion  is  significantly  less  than  the  lateral  spac- 
ing  between  each  contact  wiping  portion  and  the  contacts 
are  dissimilar  and  are  configured  so  that,  taken  as  a  set,  they 
neck  down  between  the  wiping  portions  and  the  tail  portions 
to  accommodate  the  disparity  in  lateral  spacing. 
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BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   c o n n e c -  

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

fo r   use  w i t h   p r i n t e d   c i r c u i t   b o a r d s   and  t e l e p h o n e  

p l u g s .  

I t   is  o f t e n   d e s i r e d   to  p r o v i d e   a  d i r e c t  

r e a d i l y   i n t e r c h a n g e 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  

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

i n t e r n a l   s y s t e m   d e v i c e s ,   s u c h   as  p r a t e d   c i r c u i t  

b o a r d s .   In  the   p a s t  s u c h  a  c o n n e c t i o n   has  t y p i c a l l y  

been   a c c o m p l i s h e d   by  two  c o n n e c t o r   a s s e m b l i e s   i n d i v i -  

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

c h a s s i s / c a b l i n g   i n t e r f a c e .   T h i s   a r r a n g e m e n t   is   r e l a t i -  

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

a r e   r e q u i r e d   as  w e l l   as  i n t e r f a c i n g   h a r d w a r e .   T h i s  

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

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

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

p a c k a g e ,   r e n d e r i n g   i t   d i f f i c u l t   to  use  whe re   i n s t a l l a -  

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

SUMMARY  OF  THE  INVENTION 

I t   is   an  o b j e c t   of  t he   i n v e n t i o n   to  p r o v i d e   a  

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

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

c o n n e c t i o n   b e t w e e n   t e l e p h o n e   p l u g s   and  p r i n t e d   c i r c u i t  

b o a r d s .  



The  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   t h e  

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

d e f i n i n g   an  e l o n g a t e d   s l o t   a d a p t e d   to   r e c e i v e   an  e d g e  

of   a  p r i n t e d   c i r c u i t   b o a r d   and  a  s o c k e t   a d a p t e d   t o  

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

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

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

e x t e n d   s i d e   by  s i d e   w i t h i n   the   h o u s i n g   g e n e r a l l y  

b e t w e e n   t he   h o u s i n g   s l o t   and  t he   h o u s i n g   s o c k e t ,   E a c h  

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

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

one side of the housing slot and operative to resi- 

l i e n t l y   and  w i p i n g l y   e n g a g e   a  r e s p e c t i v e   c o n t a c t   on  t h e  

e d g e   o f  a   p r i n t e d   c i r c u i t   b o a r d   i n s e r t e d   i n t o   t he   s l o t ,  

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

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

t h e   b l i n d   end  of  t h e   s o c k e t   and  a t   an  a n g l e   w i t h  

r e s p e c t   to  the   l i n e   of   a c t i o n   of  t he   s o c k e t .   Wi th   t h i s  

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

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

r e s i l i e n t   e n g a g e m e n t   by  t h e   w i p i n g   p o r t i o n s   of  t h e   c o n -  

t a c t s   and  m u l t i - t e r m i n a l   p l u g s   may  be  i n t e r c h a n g e a b l y  

i n s e r t e d   i n t o   t he   h o u s i n g   s o c k e t   fo r   r e s i l i e n t   w i p i n g  

e n g a g e m e n t   by  the   t a i l   p o r t i o n s   of  t h e   c o n t a c t s   w i t h  

t h e   t a i l   p o r t i o n s   r e s i l i e n t l y   p i v o t i n g   to  a  s p r i n g  

l o a d e d   c o n t a c t   p o s i t i o n   as  the  p l u g   s e a t s   in  t h e  

s o c k e t .  

A c c o r d i n g   to  a  f u r t h e r   f e a t u r e   of  t he   i n v e n -  

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

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



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

u p p e r   and  lower   s u r f a c e s   of  an  e n t e r i n g   c i r c u i t   b o a r d  

and  t he   t a i l   p o r t i o n s   of  a l l   the   c o n t a c t s   a re   a r r a n g e d ,  

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

s i d e   l a t e r a l   a l i g n m e n t .  

A c c o r d i n g  t o  a n o t h e r   f e a t u r e   of  the   i n v e n t i o n ,  

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

is   s i g n i f i c a n t l y   l e s s   t h a n   t h e   l a t e r a l   s p a c i n g   b e t w e e n  

e a c h   c o n t a c t   w i p i n g   p o r t i o n   and  the   c o n t a c t s   a re   d i s s i -  

m i l a r   and  a re   c o n f i g u r e d   so  t h a t ,   ta .ken  as  s e t ,   t h e y  

neck   down  b e t w e e n   the  w i p i n g   p o r t i o n s   and  the  t a i l   p o r -  

t i o n s   to  a c c o m m o d a t e   the   d i s p a r i t y   in  l a t e r a l   s p a c i n g .  

In  the  d i s c l o s e d   e m b o d i m e n t   of  the   i n v e n t i o n ,  

t h e   c i r c u i t   boa rd   s l o t   o p e n s   in  the   f r o n t   f a c e   of  t h e  

c o n n e c t o r ,   the  p lug   s o c k e t   o p e n s   in  the  r e a r   f a c e  o f  

t he   c o n n e c t o r   a t   a  l o c a t i o n   g e n e r a l l y   above   the  s l o t  

l o c a t i o n ,   and  the  p l u g   e n g a g i n g   s e c t i o n s   of  the   c o n -  

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

to  a  l o c a t i o n   on  the  r e a r   f a c e   of  t he   h o u s i n g   below  t h e  

s o c k e t ,   t h e r e a f t e r   bend  u p w a r d l y   t h r o u g h   a  r i g h t   a n g l e  

to  the   lower   edge  of  t he   s o c k e t   and  t h e r e a f t e r   b e n d  

f o r w a r d l y   in  c a n t i l e v e r   f a s h i o n   i n t o   the   s o c k e t .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  is  a  f r o n t   v i ew  of  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  t h e   i n v e n t i o n ;  

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

l i n e   2-2  of  F i g .   1 ;  

F i g u r e   3  is  a  r e a r   v i e w  o f   the   i n v e n t i o n  

e l e c t r i c a l   c o n n e c t o r ;  



F i g u r e   4  i s  a   s o m e w h a t   s c h e m a t i c   t o p   v i e w   o f  

the   i n v e n t i o n   e l e c t r i c a l   c o n n e c t o r ;   a n d  

F i g u r e   5  i s   a  p e r s p e c t i v e   v iew  of   t h e   i n v e n -  

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

w i t h   a  p h o n e   p l u g   and  a  p r i n t e d   c i r c u i t   b o a r d .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT  OF  THE  INVENTION 

The   i n v e n t i o n   e l e c t r i c a l   c o n n e c t o r ,   b r o a d l y  

c o n s i d e r e d ,   c o m p r i s e s   a  h o u s i n g   10  and  a  p l u r a l i t y   o f  

c o n t a c t   a s s e m b l i e s   12  e x t e n d i n g   w i t h i n   t h e   h o u s i n g .  

H o u s i n g   10  i s   f o r m e d   of  an  i n s u l a t i v e  

m a t e r i a l   s u c h ,   f o r   e x a m p l e ,   as  n y l o n   6 /6   U . L .   R a t e d   9 4  

V-0 ,   30%  g l a s s   f i l l e d ;   or   Z y t e l   FR  50  U . L .   R a t e d   94  

V-0.   H o u s i n g   10  may  be  m o n o l i t h i c   or  m u l t i - p i e c e .   I n  

the   d i s c l o s e d   m o n o l i t h i c   f o r m ,   h o u s i n g   10  i s   b o u n d e d   b y  

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

f r o n t   s u r f a c e   14,   a  r e a r   s u r f a c e   16,  an  i n s e t   r e a r   s u r -  

f a c e   1 7 ,   a  t o p   s u r f a c e   18 ,   a  b o t t o m   s u r f a c e   20 ,   f o r w a r d  

s i d e   s u r f a c e s   22,   24,   r e a r w a r d   s i d e   s u r f a c e s   26 ,   28  a n d  

a  p l u r a l i t y   o f   c h a m f e r e d   s u r f a c e s   30,   32 ,   34 ,   36,   4 0 ,  

42  and  44 .   A  p r i n t e d   c i r c u i t   b o a r d   s l o t   46  o p e n s   i n  

f r o n t   h o u s i n g   f a c e   14  and  a  t e l e p h o n e   p l u g   s o c k e t   4 8  

o p e n s   in   r e a r   h o u s i n g   f a c e   17.  S l o t   46  e x t e n d s  

l a t e r a l l y   a c r o s s   f r o n t   f a c e   14  and  r e a r w a r d l y   w i t h i n  

the   h o u s i n g   t o   b l i n d   end  w a l l   50.  The  e n t r a n c e   to  s l o t  

46  i s   c h a m f e r e d   a t   46a  to  f a c i l i t a t e   i n s e r t i o n   of   a  

p r i n t e d   c i r c u i t   b o a r d .   A  s e r i e s   of  l o w e r   n o t c h e s   5 2  

open  in   f r o n t   h o u s i n g   f a c e   14  a t   l a t e r a l l y   s p a c e d   l o c a -  

t i o n s   t h e r e a c r o s s   and  a  s e r i e s   of  u p p e r   n o t c h e s   54  o p e n  

in  f r o n t   h o u s i n g   f a c e   14  a t   l a t e r a l l y   s p a c e d   l o c a t i o n s  



t h a t   a r e   s t a g g e r e d   w i t h   r e s p e c t   to  l o w e r   n o t c h e s   5 2 .  

The  f o w a r d   p o r t i o n s   of  l o w e r   n o t c h e s   52  open   at   t h e i r  

u p p e r   s i d e s   in  s l o t   46  and  the   f o r w a r d   p o r t i o n s   o f  

u p p e r   n o t c h e s   54  open  a t   t h e i r   l o w e r   s i d e s   in  s l o t   4 6 .  

The  r e a r w a r d   p o r t i o n s   of  l o w e r   n o t c h e s   52  p i n c h  

i n w a r d l y   and  t e r m i n a t e   in  r e a r w a r d l y   e x t e n d i n g   l o w e r  

p a s s a g e s   56.  The  r e a r w a r d   p o r t i o n s   of  u p p e r   n o t c h e s   54 

p i n c h   i n w a r d l y   and  t e r m i n a t e   in  r e a r w a r d l y   e x t e n d i n g  

uppe r   p a s s a g e s   58.  U p p e r   and  l ower   p a s s a g e s   56,  58 

open  in  the  i n s e t   r e a r   h o u s i n g   f a c e   17.  A  p l u r a l i t y   o f  

p a r a l l e l   v e r t i c a l   open   g r o o v e s   60  a re   fo rmed   in  f a c e  

17.  Each  g r o o v e   60  c o m m u n i c a t e s   a t   i t s   l o w e r   end  w i t h  

the   r e a r   end  of  a  r e s p e c t i v e   p a s s a g e   56,  58  and  o p e n s  

at   i t s   u p p e r   end  in  t h e   b o t t o m   w a l l   62  of  s o c k e t   4 8 .  

S i n c e   u p p e r   p a s s a g e s   58  o p e n   in  r e a r   f a c e   17  a t   a  l o c a -  

t i o n   above   the   r e a r   f a c e   o p e n i n g   of  l o w e r   p a s s a g e s   5 6 ,  

the   g r o o v e s   60  c o m m u n i c a t i n g   w i t h   uppe r   p a s s a g e s   58  a r e  

f o r e s h o r t e n e d   r e l a t i v e   to   t he   g r o o v e s   60  c o m m u n i c a t i n g  

w i t h   l o w e r   p a s s a g e s   56.   G r o o v e s   60  r e s p e c t i v e l y   c o m -  

m u n i c a t e   at  t h e i r   u p p e r   e n d s   w i t h   the   r e a r   ends   of  a  

p l u r a l i t y   of  p a r a l l e l   f o r w a r d l y   e x t e n d i n g   open  g r o o v e s  

64  f o r m e d   in  s o c k e t   b o t t o m   w a l l   62.   I n t e g r a l   p i v o t a l  

l a t c h   members   65  of  known  c o n s t r u c t i o n   a r e   p r o v i d e d   a t  

the   t op   and  b o t t o m   of   h o u s i n g   10  to  f a c i l i t a t e   a t t a c h -  

ment   of  the  h o u s i n g   to   a  s u i t a b l e   m o u n t i n g   s u r f a c e   o r  

s t r u c t u r e .  

Each  c o n t a c t   a s s e m b l y   12  i n c l u d e s   a  c i r c u i t  

b o a r d   e n g a g i n g   p i e c e   or  s e c t i o n   66  and  a  p l u g   e n g a g i n g  

p i e c e   or  s e c t i o n   68.  P i e c e s   66  a r e   f o r m e d   of  c o n d u c -  

t i v e   r e s i l i e n t   s t r i p   m a t e r i a l   and  p i e c e s   68  a r e   f o r m e d  



of  c o n d u c t i v e   r e s i l i e n t   rod   or  w i r e   m a t e r i a l .   T h e  

i n b o a r d   or  r e a r w a r d   end  o f   e a c h   s t r i p   p i e c e  6 6   i s  

j o i n e d   to   t he   i n b o a r d   or  f o r w a r d   end  of  each   w i r e   p i e c e  

68  by  c r i m p i n g   or  w e l d i n g .  

Four   uppe r   c o n t a c t   a s s e m b l i e s   12a ,   12b,   1 2 c ,  

and  12d  a r e   p r o v i d e d   as  w e l l   as  f o u r   l o w e r   c o n t a c t  

a s s e m b l i e s   12e ,   1 2 f ,   1 2 g ,   and  12h.   Upper   c o n t a c t  

a s s e m b l i e s   12a ,   12b ,   1 2 c ,   and  12d  a re   p o s i t i o n e d   i n  

h o u s i n g   10  w i t h   each   s t r i p   p i e c e   66  p o s i t i o n e d   in  a n  

upper   n o t c h   54  and  each   w i r e   p i e c e   68  e x t e n d i n g   r e a r -  

w a r d l y   t h r o u g h   an  u p p e r   p a s s a g e   58,  t h e n   u p w a r d l y   in  a  

v e r t i c a l   g r o o v e   60,   and  t h e n   f o r w a r d l y   and  u p w a r d l y   t o  

d e f i n e   a  t a i l   p o r t i o n   70.   T a i l   p o r t i o n s   70  p r o j e c t   i n  

c a n t i l e v e r   f a s h i o n   i n t o   s o c k e t   48  t o w a r d   the   b l i n d   e n d  

48a  of  t h e   s o c k e t   and  a t   an  a n g l e   w i t h   r e s p e c t   to  t h e  

l i n e   of  a c t i o n   48b  of  t h e   s o c k e t .   Lower  c o n t a c t  

a s s e m b l i e s   12e,   1 2 f ,   12g ,   and  12h  a re   p o s i t i o n e d   i n  

h o u s i n g   10  w i t h   e a c h   s t r i p   p i e c e   66  p o s i t i o n e d   in  a  

l ower   n o t c h   52  and  e a c h   w i r e   p i e c e   68  e x t e n d i n g   r e a r -  

w a r d l y   t h r o u g h   a  l o w e r   p a s s a g e   56,  t hen   u p w a r d l y   in  a 

v e r t i c a l   g r o o v e   60,  and  t h e n   f o r w a r d l y   and  u p w a r d l y   i n  

c a n t i l e v e r   f a s h i o n   i n t o   s o c k e t   48  to  d e f i n e   a  t a i l   p o r -  

t i o n   70.   The  u p w a r d l y   e x t e n d i n g   p o r t i o n s   of  the  w i r e  

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

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

w i r e   p i e c e s   of  the  l o w e r   c o n t a c t   a s s e m b l i e s   so  t h a t   t h e  

t a i l   p o r t i o n s   70  of  a l l   of   t he   c o n t a c t s   a re   p o s i t i o n e d  

s i d e   by  s i d e   in  l a t e r a l   a l i g n m e n t   w i t h i n   s o c k e t   4 8 .  

Each  s t r i p   p i e c e   66  i n c l u d e s   a  w i p i n g   p o r t i o n  

72  p r o j e c t i n g   u p w a r d l y  o r   d o w n w a r d l y   i n t o   s l o t   46.  T h e  



r e a r w a r d   t i p   74  of  each  wip ing   p o r t i o n   72  is  s p r i n g  

l o a d e d   a g a i n s t   the  a d j a c e n t   hous ing   s u r f a c e   to  p r o v i d e  

a  p r e l o a d   for   the  w i p i n g   p o r t i o n .   A  t ab   76,  s t r u c k  

from  each  s t r i p   p i e c e   66,  s e a t s   in  a  g r o o v e   78  in  t h e  

bo t tom  or  t o p ,   r e s p e c t i v e l y ,   of  each  n o t c h   52,  54  t o  

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

the  h o u s i n g .  

The  l a t e r a l   s p a c i n g   between  the  w i p i n g   p o r -  

t i o n s   of  a d j a c e n t   upper   c o n t a c t   a s s e m b l i e s   or  b e t w e e n  

the  w i p i n g   p o r t i o n s   of  a d j a c e n t   l ower   c o n t a c t  

a s s e m b l i e s   ( for   e x a m p l e ,   as  viewed  in  F i g .   1  b e t w e e n  

the  c e n t e r l i n e   of  the  wip ing   p o r t i o n   of  l o w e r   c o n t a c t  

a s s e m b l y   12e  and  the  c e n t e r l i n e   of  the  w i p i n g   p o r t i o n  

of  lower   c o n t a c t   a s s e m b l y   12f)  is  s i g n i f i c a n t l y   g r e a t e r  

than  the  l a t e r a l   s p a c i n g   between  the  r e s p e c t i v e   t a i l  

p o r t i o n s   of  t h e s e   a s s e m b l i e s .   For  example ,   t he   s p a c i n g  

be tween   a d j a c e n t   t a i l   p o r t i o n s   70  in  s o c k e t   48  w i l l  

t y p i c a l l y   c o r r e s p o n d   to  the  s t a n d a r d   .040  i n c h   s p a c i n g  

be tween   a d j a c e n t   t e r m i n a l s   80  on  a  s t a n d a r d   t e l e p h o n e  

plug  82  so  t h a t   the  s p a c i n g   between  the  t a i l   p o r t i o n s  

of  a d j a c e n t   upper   or  a d j a c e n t   lower  c o n t a c t   a s s e m b l i e s  

w i l l   be  .080  i n c h e s .   By  c o n t r a s t ,   the  s p a c i n g   b e t w e e n  

a d j a c e n t   u p p e r   or  a d j a c e n t   lower  wiping  p o r t i o n s   w i l l  

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

s t r i p s   84  on  a  p r i n t e d   c i r c u i t   board  86.  W h e r e a s  

v a r i o u s   s t a n d a r d s   are  used  for  the  l a t e r a l   s p a c i n g   o f  

the  c o n d u c t i v e   s t r i p   on  a  p r i n t e d   c i r c u i t   b o a r d ,   a l l   o f  

the  common  s p a c i n g   s t a n d a r d s   (for  example ,   .150  i n c h e s  

or  .109  i n c h e s )   exceed   the  spac ing   ( t h a t   i s ,   . 0 8 0  

i n c h e s )   b e t w e e n   eve ry   second   t e r m i n a l   on  a  s t a n d a r d  



p h o n e   p l u g .  

To  a c c o m m o d a t e   t h i s   s p a c i n g   d i s p a r i t y ,   t h e  

c o n t a c t   a s s e m b l i e s   a r e   made  in  s e t s   of  d i s s i m i l a r  

a s s e m b l i e s .   T h u s ,   as  b e s t   s e e n   in   F i g .   4,  the   f o u r  

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

p i e c e .   S p e c i f i c a l l y ,   as  v i e w e d   f r o m   t he   r e a r   of  t h e  

c o n n e c t o r   in  F i g .   3,  the   c e n t e r   l i n e   of  t h e   w i p i n g   p o r -  

t i o n   of  the   s t r i p   p i e c e   of  a s s e m b l y   12a  is  o f f s e t  

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

end  of  t h a t   s t r i p ;   t he   c e n t e r l i n e   of  t he   w i p i n g   p o r t i o n  

of   t he   s t r i p   p i e c e   of  a s s e m b l y   12b  i s   o f f s e t   s l i g h t l y  

to   t h e   r i g h t   of  t h e   c e n t e r l i n e   of  t he   i n b o a r d   end  o f  

t h a t   s t r i p ;   t he   c e n t e r l i n e   of  the   w i p i n g   p o r t i o n   of  t h e  

s t r i p   p i e c e   of  a s s e m b l y   12c  is   o f f s e t   to  the   l e f t   o f  

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

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

t h e   s t r i p   of  a s s e m b l y   12b;   and  t h e   c e n t e r l i n e   of  t h e  

w i p i n g   p o r t i o n   of  t he   s t r i p   p i e c e   of  a s s e m b l y   12d  i s  

o f f s e t   to  t h e   l e f t   of  the   c e n t e r l i n e   of  the   i n b o a r d   e n d  

of   t h a t   p i e c e   by  a  d i s t a n c e   s l i g h t l y   g r e a t e r   t han   t h e  

o p p o s i t e   o f f s e t   of   the   s t r i p   of  a s s e m b l y   12a .   T h e  

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

down  b e t w e e n   the   w i p i n g   p o r t i o n s   and  t he   t a i l   p o r t i o n s  

to   a c c o m m o d a t e   t he   d i s p a r i t y   in  l a t e r a l   s p a c i n g   b e t w e e n  

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

t i o n s .   A  m a t c h i n g   s e t   of  d i s s i m i l a r   s t r i p   p i e c e s ,  

r o t a t e d   1 8 0 ° ,   is  u s e d   as  the   s t r i p   p i e c e s   fo r   the   l o w e r  

c o n t a c t   a s s e m b l i e s .   S p e c i f i c a l l y ,   t he   c o n t a c t   s t r i p  

f o r   a s s e m b l y   1 2 a ,   when  r o t a t e d   1 8 0 ° ,   is   u s a b l e   as  t h e  

s t r i p   p i e c e   f o r   a s s e m b l y   12h.   The  s t r i p   p i e c e s   f o r  



a s s e m b l i e s   12b  and  12g ,   12c  and  12f ,   and  12d  and  1 2 e  

a re   s i m i l a r l y   i n t e r c h a n g e a b l e .  

The  i n v e n t i o n   c o n n e c t o r   10  a l l o w s   r e a d y   a n d  

i n t e r c h a n g e 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   a n y  

s e l e c t e d   t e l e p h o n e   p l u g   82  and  any  s e l e c t e d   p r i n t e d  

c i r c u i t   b o a r d   86.  S p e c i f i c a l l y ,   when  i t   is  d e s i r e d   t o  

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

b e t w e e n   a  s e l e c t e d   t e l e p h o n e   p lug   82  and  a  s e l e c t e d  

p r i n t e d   c i r c u i t   b o a r d   86,   the   p lug   a s s e m b l y   is  p l u g g e d  

i n t o   s o c k e t   48  and  the   p r i n t e d   c i r c u i t   boa rd   is  p l u g g e d  

i n t o   s l o t   46.  As  the   p l u g   moves  i n t o   s o c k e t   48  a l o n g  

l i n e   of  a c t i o n   48b,   p l u g   t e r m i n a l s   80  w i p i n g l y   e n g a g e  

c o n t a c t   t a i l   p o r t i o n   70  and  r e s i l i e n t l y   p i v o t   the  t a i l  

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

the   p l u g   s e a t s   in  t he   s o c k e t .   With  p lug   82  s e a t e d   i n  

s o c k e t   48,  t a i l   p o r t i o n s   70  s e a t   in  g r o o v e s   64  a n d  

s h o u l d e r s   84  on  a  s t a n d a r d   r e s i l i e n t   l a t c h   86  on  p l u g  

82  c o a c t   in  known  m a n n e r   w i t h   s h o u l d e r s   on  h o u s i n g   10 

to  p r e c l u d e   i n a d v e r t e n t   r e m o v a l   of  the  p lug   from  t h e  

s o c k e t .   As  p r i n t e d   c i r c u i t   boa rd   86  e n t e r s   s l o t   4 6 ,  

the   w i p i n g   p o r t i o n s   72  of  the   upper   and  l ower   c o n t a c t s  

r e s i l i e n t l y   and  w i p i n g l y   e n g a g e   c o n d u c t i v e   s t r i p s   84  o n  

the   uppe r   and  l ower   s u r f a c e s ,   r e s p e c t i v e l y ,   o f  b o a r d  

8 6 .  

The  i n v e n t i o n   c o n n e c t o r   w i l l   be  s een   to  p r o -  

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

d i r e c t   and  r e a d i l y   i n t e r c h a n g e a b l e   e l e c t r i c a l   h a r d w a r e  

c o n n e c t i o n   b e t w e e n   t e l e p h o n e   p l u g s   and  p r i n t e d   c i r c u i t  

b o a r d s .  



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

1.  an  e l o n g a t e d   s l o t   a d a p t e d   to  r e c e i v e  

an  edge  of  a  p r i n t e d   c i r c u i t   b o a r d   a n d  

2.  a  s o c k e t   a d a p t e d   to  r e c e i v e   a n  

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

e l e c t r i c a l   t e r m i n a l s ;  

B.  a  p l u r a l i t y   of  e l o n g a t e d   e l e c t r i c a l   c o n -  

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

e x t e n d i n g   s i d e   by  s i d e   w i t h i n   s a i d   h o u s i n g  

g e n e r a l l y   b e t w e e n   s a i d   s l o t   and  s a i d  

s o c k e t   and  each   i n c l u d i n g  

1.  a  c i r c u i t   b o a r d   e n g a g i n g   s e c t i o n  

d e f i n i n g   a  g e n e r a l l y   f l a t   w i p i n g   p o r -  

t i o n   p o s i t i o n e d   a t   one  s i d e   of  s a i d  

s l o t   and  o p e r a t i v e   to  r e s i l i e n t l y   a n d  

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

on  the  edge  of  a  p r i n t e d   c i r c u i t   b o a r d  

i n s e r t e d   i n t o   s a i d   s l o t   a n d  

2.   a  p lug   e n g a g i n g   s e c t i o n   d e f i n i n g   a  

t a i l   p o r t i o n   p r o j e c t i n g   in  c a n t i l e v e r  

f a s h i o n   i n t o   s a i d   s o c k e t   t o w a r d s   t h e  

b l i n d   end  of  s a i d   s o c k e t   and  at  a n  

a n g l e   w i th   r e s p e c t   to  the   l i n e   o f  

a c t i o n   of  s a i d   s o c k e t   so  t h a t   s a i d  



t a i l   p o r t i o n   is   w i p i n g l y   e n g a g e d   by  a  

r e s p e c t i v e   t e r m i n a l   on  a  p lug   e n t e r i n g  

s a i d   s o c k e t   and  r e s i l i e n t l y   p i v o t e d   t o  

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

t h e   p l u g   s e a t s   in  s a i d   s o c k e t .  

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   t o  

c l a i m   1  w h e r e i n  

C.  s a i d   c o n t a c t s   c o m p r i s e   upper  and  l o w e r  

c o n t a c t s   h a v i n g   the   w i p i n g   p o r t i o n s   o f  

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

r e s p e c t i v e l y   a r r a n g e d   to  engage   c o n t a c t s  

on  t he   u p p e r   and  l o w e r   s u r f a c e s   of  a n  

e n t e r i n g   c i r c u i t   b o a r d ;   a n d  

D.  t he   t a i l   p o r t i o n s   of  a l l   of  s a i d   c o n t a c t s  

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

s o c k e t   in  s i d e - b y - s i d e   l a t e r a l   a l i g n m e n 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   t o  

c l a i m   1  w h e r e i n  

C.  s a i d   h o u s i n g   is  b o u n d e d   by  a  p l u r a l i t y   o f  

d i s t i n c t   s u r f a c e s  ;  

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

h o u s i n g ;   a n d  

E.  s a i d   s o c k e t   o p e n s   in  a  d i f f e r e n t   s u r f a c e  

of  s a i d   h o u s i n g .  



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   t o  

c l a i m   3  w h e r e i n  

F.   s a i d   p l u g   e n g a g i n g   s e c t i o n   of   e a c h   c o n t a c t  

i n c l u d e s   a  bend  a l o n g   i t s   l e n g t h  ;  

G.  s a i d   t a i l   p o r t i o n   e x t e n d s   f rom  s a i d   b e n d  

to  t he   o u t b o a r d   t i p   of  s a i d   p l u g   e n g a g i n g  

s e c t i o n ;   a n d  

H.  s a i d   t a i l   p o r t i o n   r e s i l i e n t l y   p i v o t s   a b o u t  

s a i d   bend  in  r e s p o n s e   to  w i p i n g   e n g a g e m e n t  

by  the   t e r m i n a l   on  the   e n t e r i n g   p l u g .  
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F.  s a i d   p l u g   e n g a g i n g   s e c t i o n   of   e a c h   c o n t a c t  

j o i n s   a t   i t s   i n b o a r d   end  w i t h   t he   i n b o a r d  

end  of  s a i d   c i r c u i t   b o a r d   e n g a g i n g   s e c -  

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

a  r e s p e c t i v e   one  of  a  p l u r a l i t y   of  p a s s a -  

ges   in  s a i d   h o u s i n g ,   b e n d s   t h r o u g h   e s s e n -  

t i a l l y   a  r i g h t   a n g l e   and  t h e r e a f t e r   b e n d s  

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

s o c k e t   to  d e f i n e   the   c a n t i l e v e r e d   t a i l  

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

of  s a i d  h o u s i n g   b e l o w   s a i d   s o c k e t  ;  

H.  s a i d   s l o t   o p e n s   in  a  f r o n t   f a c e   of  s a i d  

h o u s i n g ;  

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

p a r a l l e l   v e r t i c a l   open   g r o o v e s   formed  i n  

s a i d   r e a r   h o u s i n g   f a c e   and  each   c o m -  

m u n i c a t i n g   a t   i t s   l o w e r   end  w i t h   the  r e a r  

end  of  a  r e s p e c t i v e   one  of  s a i d   p a s s a g e s  

and  a t   i t s   u p p e r   end  w i t h   s a i d   s o c k e t ;   a n d  

J .   each   s a i d   c o n t a c t   e x t e n d s   e s s e n t i a l l y   f r o m  

f r o n t   to   r e a r   of  s a i d   h o u s i n g   w i t h   i t s  

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

t h r o u g h   one  of  s a i d   p a s s a g e s ,   t h e n  

u p w a r d l y   in  one  of  s a i d   v e r t i c a l   g r o o v e s ,  

and  t h e n   f o r w a r d l y   and  u p w a r d l y   in  c a n -  

t i l e v e r   f a s h i o n   i n t o   s a i d   s o c k e t   to  d e f i n e  

the   c a n t i l e v e r e d   t a i l   p o r t i o n .  
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K.  s a i d   s o c k e t   i s   d e f i n e d   in  s a i d   r e a r   f a c e  

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

above   t h e   l o c a t i o n   of  s a i d   s l o t   in  s a i d  

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

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

c o n t a c t s   h a v i n g   t he   w i p i n g   p o r t i o n s   o f  

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

r e s p e c t i v e l y   a r r a n g e d   to  e n g a g e   c o n t a c t s  

on  the   u p p e r   and  l o w e r   s u r f a c e s   of  a n  

e n t e r i n g   c i r c u i t   b o a r d ;  

M.  t he   p a s s a g e s   r e c e i v i n g   the   r e a r w a r d l y  

e x t e n d i n g   p o r t i o n s   of   t he   p lug   e n g a g i n g  

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

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

r e a r   f a c e   o p e n i n g s   of  the   p a s s a g e s  

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

t he   l o w e r   c o n t a c t s ;   a n d  

N.  t he   u p w a r d l y   e x t e n d i n g   p o r t i o n s   of  t h e  

p l u g   e n g a g i n g   s e c t i o n s   of  the  upper   c o n -  

t a c t s   a r e   f o r e s h o r t e n e d   r e l a t i v e   to  t h e  

c o r r e s p o n d i n g   p o r t i o n s   of  the  lower   c o n -  

t a c t s   so  t h a t   t he   c a n t i l e v e r e d   t a i l   p o r -  

t i o n s   of  a l l   of  t he   c o n t a c t s   may  b e  

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



8.  In  a  c a r d   edge   c o n n e c t i o n   of  t he   t y p e  

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

to  r e c e i v e   t h e   e d g e   of  a  p r i n t e d   c i r c u i t   b o a r d   and  a  

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

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

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

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

s a i d   s l o t ,   t h e   i m p r o v e m e n t   w h e r e i n  

A.  s a i d   h o u s i n g   f u r t h e r   d e f i n e s   a  s o c k e t  

a d a p t e d   to  r e c e i v e   a  m u l t i - t e r m i n a l  

e l e c t r i c a l   p l u g ;  

B.  t h e   o t h e r   ends   of  s a i d   c o n t a c t s   a r e   c o n -  

f i g u r e d   to  d e f i n e   t a i l   p o r t i o n s   e x t e n d i n g  

s i d e   by  s i d e   in  c a n t i l e v e r   f a s h i o n   i n t o  

s a i d   s o c k e t   at   an  a n g l e   and  d i s p o s i t i o n  

r e l a t i v e   to  the  l i n e   of  a c t i o n   o f   s a i d  

s o c k e t   so  as  to  be  r e s i l i e n t l y   b e n t   o v e r  

by  t he   w i p i n g   c o n t a c t   of  the   r e s p e c t i v e  

t e r m i n a l s   on  a  m u l t i - t e r m i n a l   p l u g  

e n t e r i n g   s a i d   s o c k e t .  
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C.  s a i d   c a r d   edge   s l o t   o p e n s   in   a  f r o n t   f a c e  

of   s a i d   c o n n e c t o r ;  

D.  s a i d   s o c k e t   o p e n s   in  a  r e a r   f a c e   of  s a i d  

c o n n e c t o r ;  

E.  s a i d   c o n t a c t s   e x t e n d   s i d e   by  s i d e   f r o m  

f r o n t   to   r e a r   of  s a i d   h o u s i n g ;   a n d  

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

w a r d l y   r e l a t i v e   to  t h e   m a i n   body   of  t h e  

c o n t a c t s   and  e x t e n d s   f o r w a r d l y   in   s a i d  

s o c k e t   t o w a r d   t he   b l i n d   end  o f   t h e   s o c k e t .  
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H.  t h e   l a t e r a l   s p a c i n g   b e t w e e n   t h e   t a i l   p o r -  

t i o n s   o f   a d j a c e n t   c o n t a c t s   i s   s i g n i f i -  

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

b e t w e e n   t he   w i p i n g   p o r t i o n s   of   t h o s e   c o n -  

t a c t s   a n d  

I .   s a i d   c o n t a c t s   a r e   d i s s i m i l a r   and  a r e   c o n -  

f i g u r e d   so  t h a t ,   t a k e n   as   a  s e t ,   t h e y   n e c k  

down  b e t w e e n   s a i d   w i p i n g   p o r t i o n s   and  s a i d  

t a i l   p o r t i o n s   to  a c c o m m o d a t e   t he   d i s p a r i t y  

in  l a t e r a l   s p a c i n g .  
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E.  the  w i p i n g   p o r t i o n s   of  s a i d   u p p e r   a n d  

l o w e r   c o n t a c t s   a l t e r n a t e   in  l a t e r a l l y  

s t a g g e r e d   f a s h i o n   in  s a i d   s l o t .  
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F.  the  l a t e r a l   s p a c i n g   b e t w e e n   s u c c e s s i v e  

w i p i n g   p o r t i o n s   in  s a i d   s l o t   is   s i g n i f i -  

c a n t l y   g r e a t e r   t h a n   the   l a t e r a l   s p a c i n g  

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

s o c k e t ;   a n d  

G.  s a i d   c o n t a c t s   a r e   d i s s i m i l a r   and  a re   c o n -  

f i g u r e d   so  t h a t ,   t a k e n   as  a  t o t a l   g r o u p ,  

t hey   neck  down  b e t w e e n   s a i d   w i p i n g   p o r -  

t i o n s   and  s a i d   t a i l   p o r t i o n s   to  a c c o m -  

moda te   the  d i s p a r i t y   in  l a t e r a l   s p a c i n g .  
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H.  e a c h   c o n t a c t   c o m p r i s e s   a  t w o - p i e c e  

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

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

e n g a g i n g   p i e c e   and  s a i d   p l u g   e n g a g i n g   s e c -  

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

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

b o a r d   e n g a g i n g   p i e c e ;  

I .   t he   u p p e r   c i r c u i t   b o a r d   e n g a g i n g   p i e c e s  

a r e   f o r m e d   of  a  s e t   of  d i s s i m i l a r   p i e c e s ;  

a n d  

J .   t h e   same  s e t   of  d i s s i m i l a r   p i e c e s ,   r o t a t e d  

180  r e l a t i v e   to  the   u p p e r   c i r c u i t   b o a r d  

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

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

14 .   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   t o  
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K.  t h e r e   a r e   f o u r   p i e c e s   in  e a c h   s e t   of  c i r -  

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

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

t o t a l .  
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