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©  Electric  circuit  connecting  devices. 

©   A  connecting  device  for  one  or  a  large  multiple  of  electric 
circuits  comprises  two  dissimilar  cooperating  parts.  Each 
circuit  line  to  be  interconnected  requires  one  electrically 
conductive  prong  (10)  and  one  stand  of  electric  conductors 
(12)  arranged  substantially  parallel  to  each  other  for  permit- 
ting  the  prong  (10)  to  be  inserted  between  at  least  two  of  the 
conductors  (12)  and  forcing  a  wiping  contact  between  the 
prong  (10)  and  the  conductors  (12).  On  inserting  the  prong 
between  the  conductors  wiping  contact  is  made  between  the 
conductors  and  the  prong  along  the  longitudinal  axis  of  the 
t̂wo  components.  The  required  force  for  insertion  is  mini- 

i  mized  in  a  structural  relationship  wherein  the  conductors  are 
'  i  substantially  elongated  cylinders  of  conductive  material  and 
.  the  prong  is  a  figure  of  revolution,  having  a  surface  lying 
|  along  a  line  defined  by  the  equation  of  a  uniformly  loaded 
,  cantilever  beam  as  represented  by  one  of  the  conductors  in 

wiping  contact  with  the  prong.  This  can  be  expressed  by  the 
I  equation 
!  Y  =  (WX2/24EI)  (X2  -  4LX  +  6L2) 

W  is  the  constant  force  per  unit  length  along  said  prong, 
E  is  Young's  Modulus  of  said  conductors, 
I  is  the  sectional  moment  of  inertia  of  said  conductors, 
and 
L  is  the  length  of  said  conductors  alongside  said  prong. 

FIG.  \ 
O  where 

X  is  the  dimension  along  said  longitudinal  axis, 
flU  Y  is  the  distance  from  that  axis  to  a  point  lying  on  the 
UJ  curve. 
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F i e l d  

The  i n v e n t i o n   r e l a t e s   to  dev i ce s   for  i n t e r c o n n e c t i n g   two  p a r t s   o f  

an  e l e c t r i c   c i r c u i t ,   and  is  p a r t i c u l a r l y ,   but  not  e x c l u s i v e l y   conce rned  

with  such  dev ices   tha t   are  ganged  for  i n t e r c o n n e c t i n g   a  m u l t i p l e   o f  

e l e c t r i c   c i r c u i t s .  

Background  

The  development   of  e l e c t r i c   c i r c u i t   connec t ing   dev i ce s   has  a  l ong  

h i s t o r y .   A  g rea t   number  of  d i f f e r e n t   mechanisms  for  i n t e r c o n n e c t i n g  

e l e c t r i c   c i r c u i t s   have  been  dev i sed   and  used.  As  e l e c t r i c   c i r c u i t   a r t s  

have  advanced,   new  r equ i r emen t s   have  been  imposed  on  the  c i r c u i t   c o n n e c t i n g  

d e v i c e s .   One  of  the  vexing  problems  p r i o r   to  t h i s   i n v e n t i o n   is  tha t   o f  

p r o v i d i n g   a  s a t i s f a c t o r y   coupl ing  device   for  i n t e r c o n n e c t i n g   a  m u l t i p l e  

of  e l e c t r i c   c i r c u i t s   s i m u l t a n e o u s l y   by  means  of  a  simple  m a n u a l l y  

o p e r a t e d   dev ice .   As  an  example,  a  dev ice   is  needed  for  i n t e r c o n n e c t i n g  

hundreds   or  thousands   of  i n d i v i d u a l   e l e c t r i c   c i r c u i t s   with  l i t t l e   e f f o r t  

by  use  of  a  two-d imens iona l   a r ray   of  c o n n e c t o r s .  

Summary 

In  accordance   with  the  i n v e n t i o n ,   a  connec t ing   device   for  one  or  a 

la rge   m u l t i p l e   of  e l e c t r i c   c i r c u i t s   comprises   two  d i s s i m i l a r   b u t  

complementary  p a r t s .   Each  c i r c u i t   to  be  i n t e r c o n n e c t e d   r e q u i r e s   one 

e l e c t r i c a l l y   conduc t ive   prong  and  one  s tand  of  e l e c t r i c   c o n d u c t o r s  

a r r anged   s u b s t a n t i a l l y   p a r a l l e l   to  each  o the r ,   and  p r e f e r a b l y   spaced  

apa r t   a  shor t   d i s t a n c e ,   for  p e r m i t t i n g   the  prong  to  be  i n s e r t e d   be tween 

at  l e a s t   two  of  the  conductors   and  f o r c ing   a  wiping  c o n t a c t   between  t h e  

prong  and  the  conduc to r s .   On  i n s e r t i n g   the  prong  between  the  d o n d u c t o r s  

the  wiping  c o n t a c t   is  made  between  the  donductors   and  the  prong  a l o n g  

the  l o n g i t u d i n a l   axis  of  the  two  components.   On  e x t r a c t i o n   the  e l a s t i c  



c o n d u c t o r s   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 s .   I t   is  con templa t ed   t h a t  

many  r e - i n s e r t i o n s   are  p o s s i b l e   s ince   the  e l a s t i c   l i m i t s   of  the  c o n d u c t o r s  

are  not  exceeded  dur ing   i n s e r t i o n .   The  r e q u i r e d   fo rce   for  i n s e r t i o n   i s  

minimized  in  a  s t r u c t u r a l   r e l a t i o n s h i p   w h e r e i n  t h e   c o n d u c t o r s   are  s u b s t a n t i a l l y  

e l o n g a t e d   c y l i n d e r s   of  c o n d u c t i v e   m a t e r i a l   and  the  prong  is  a  f i g u r e   o f  

r e v o l u t i o n ,   having  a  concave  s u r f a c e .   In  a  p r e f e r r e d   embodiment,  t h e  

s u r f a c e   l i e s   along  a  l i ne   d e f i n e d   by  the  e q u a t i o n  

where  X  is  the  d imension  along  the  ax is   of  the  p r o n g ,  
Y  is  the  d i s t a n c e   from  t h a t   axis   of  a  p o i n t   on  the  c u r v e ,  

W  is   the  c o n s t a n t   f o r ce   per  u n i t   l eng th   a long  the  p r o n g ,  

E  is  Young's  Modulus, of  the  conduc to r s   in  the  s t a n d ,  

I  is  the  s e c t i o n a l   moment  of  i n e r t i a   of  the   c o n d u c t o r s ,   and 

L  i s   the  l eng th   of  the  c o n d u c t o r s .  

The  curve  w i l l   be  seen  to  be  t h a t   of  one  of  the  conduc to r s   in  t h e  

form  of  a  u n i f o r m l y   loaded  c a n t i l e v e r   beam.  In  a d d i t i o n   to  p e r m i t t i n g  

c o n t a c t   wi th   the  minimum  amount  of  i n s e r t i o n   fo rce ,   the  wiping  a c t i o n  

o c c u r r i n g  a l s o   p r o v i d e s   a  most  e f f i c a c i o u s   i n t e r c o n n e c t i o n   for  low 

e l e c t r i c  c o n t a c t   r e s i s t a n c e .   An  i n t e r c o n n e c t i n g   dev ice   is  comprised  o f  

a  m u l t i p l i c i t y   of  such  conduc to r s   in  c o n t a c t   with  a  s i n g l e   p r o n g .  

I t   is  c o n t e m p l a t e d   t h a t   t h i s   i n t e r c o n n e c t i n g   dev ice   be  but  one  of  a  

l a r g e   m u l t i p l e   of  such  dev ices   a r ranged   c o n v e n i e n t l y   in  "plug  and  s o c k e t "  

r e l a t i o n s h i p   and  manually  o p e r a b l e   in  such  manner.  For  example,  a  c a b l e  

t e r m i n a t e d   in  a  plug  having  a  t w o - d i m e n s i o n a l   mat r ix   of  c o n d u c t i v e  

prongs  for  mating  in to   a  s i m i l a r   ma t r i x   of  s tands   of  conduc to r s   a r r a n g e d  

in  a  socke t   or  behind  a  panel   of  a  m a c h i n e .  



P r i o r   A r t  

Although  the  i n v e n t o r s   are  not  aware  of  any  p r i o r   a r t   a r r a n g e m e n t s  

coming  w i th in   the  d e f i n i t i o n   of  the  e l e c t r i c   c i r c u i t - c o n n e c t i n g   d e v i c e  

d e f i n e d   in  the  appended  c la ims ,   some  of  the  s t r u c t u r a l   f e a t u r e s   t h e r e o f ,  

taken  out  of  con tex t   of  cour se ,   are  to  be  found  in  the  f o l l owing   US 

p a t e n t s :  

In  the  European  pa t en t ed   a r t :  

The  two  p a t e n t s   to  Grei l   and  Audiger  d i s c l o s e   e l e c t r i c   c i r c u i t  

c o n n e c t i n g   dev ices   compris ing   two  p a r t s   s i m i l a r   in  some  r e s p e c t s   to  t h e  

p a r t s   of  the  i n v e n t i o n .   A  bundle   of  e longa ted   c o n d u c t o r s   is  a r ranged  i n  

a  we l l ,   and  a  r e l a t i v e l y   l a rge   d i ame te r   convex  c o n d u c t i v e   p r o n g  i s  

i n s e r t e d   in to   the  bundle  of  conduc to r s   for  comple t ing   the  con t ac t   b e t w e e n  

two  p a r t s   of  an  e l e c t r i c   c i r c u i t .   The  convex  prongs  r e q u i r e   c o n s i d e r a b l e  

p r e s s u r e   to  i n s e r t   into  a  bundle  of  conduc to r s ,   and  t h e r e   is  no  s u g g e s t i o n  

of  a  concave  prong  as  con templa ted   by  the  i n s t a n t   i n v e n t i o n .  

The  p a t e n t   to  Bel l ,   and  t h a t   to  Newell  as  wel l ,   d i s c l o s e s   a  c o n i c a l  

c o n d u c t i v e   prong  for  i n s e r t i o n   in to   an  end  of  a  l eng th   of  s t r a n d e d  

e l e c t r i c   wire .   The  same  d i s a d v a n t a g e s   apply  and  t h e r e   is  no  s u g g e s t i o n  

of  a  concave  prong  as  con templa ted   by  the  i n v e n t i o n .  



The  p a t e n t   to  Waldo  is  d i r e c t e d   to  a  s t r a i n   r e l i e f   but  also  shows  a 
c o n d u c t i v e   c o n i c a l   prong  and  s t r a n d e d   wire  c o n n e c t i n g   a r rangement   such  

t h a t   some  d i s p l a c e m e n t   can  be  t o l e r a t e d .   T h e  p a t e n t   to  Wyatt  and  Wr igh t  

d i s c l o s e s   an  a r r angement   s i m i l a r   to  t h a t   of  Waldo.  These  a r r a n g e m e n t s  

do  not  use  a  concave  prong  as  c o n t e m p l a t e d   acco rd ing   to  the  i n v e n t i o n .  

The  Oskima  and McKeown  et  al  p a t e n t s   each  show  mat ing  e l e c t r i c  

c o n d u c t o r s   having  wiping  c o n t a c t   a reas   of  c o n s i d e r a b l e   l e n g t h .   Oskima 

is  c o n c e r n e d  w i t h   r a t h e r   i n f l e x i b l e   c o n t a c t o r s ,   and  McKeown  et  al  join  a  

number  of  f ine   f l e x i b l e   b e r y l l i u m   copper  wires   (as  in  a  pa i r   of  s t r a n d e d  

w i r e s )   by  d i r e c t l y   i n t e r l a y i n g .   The  concept   of  a  concave  t a p e r e d  

conduc to r   i n s e r t e d   into  a  bundle   of  e l a s t i c   wires   i s   a b s e n t .  

The  Bergner   (French)  p a t e n t   is   not  p a r t i c u l a r l y   p e r t i n e n t   o t h e r  

than  for  the  use  of  one  t a p e r e d   s l e eve   p l aced   over  one  conduc tor   of  a  

group  for  expanding   the  bundle   in  a  s u r r o u n d i n g   c y l i n d r i c a l   s l e e v e .  

L ikewise   the  c o n n e c t o r   shown  in  the  French  p a t e n t   to  the  AMP  Co.  d i s c l o s e s  

l i t t l e   more  than  the  use  of  a  c o n i c a l   wedge,  which  may  even  be  an  

i n s u l a t o r ,   for  expanding  the  ends  of  a  s t r a n d e d   wire   a g a i n s t   the  i n s i d e  

wal l   of  a  c o n i c a l   conduc t i ve   tube   to  o b t a i n   a  permanent   connec t ion .   I n  

the  i n s t a n t   i n v e n t i o n   a  t empora ry ,   r e u s a b l e   c o n n e c t i o n   is  c o n t e m p l a t e d .  

F u r t h e r m o r e ,   no  showing  of  a  concave  p r o n g l i k e   wedge  is  s e e n .  

Not  only  does  the  p r i o r   a r t   as  l i s t e d   f a i l   to  show  a  concave  

c o n d u c t i v e   prong  in  and  of  i t s e l f ,   but  t h e r e   is  no  s u g g e s t i o n   of  any 
kind  t h a t   the  curve  d e f i n i n g   the  prong  be  in  any  way  r e l a t e d   to  t h e  

d e f o r m a t i o n   of  the  s eve ra l   c o n d u c t o r s   in  the  s tand  as  is  the  case  w i t h  

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

Acco rd ing ly   the  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   c i r c u i t   c o n n e c t i n g  

dev ice   compr i s ing   a  s tand  of  e l o n g a t e d   e l e c t r i c   c o n d u c t o r s   each  h a v i n g  

one  end  connec ted   in  common  to  one  p a r t   of  said  e l e c t r i c   c i r c u i t   and 

e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l   to  one  ano the r ,   and  an  e l e c t r i c a l l y  

c o n d u c t i v e   prong  having  one  end  t h e r e o f   e l e c t r i c a l l y   connected   to  a n o t h e r  



par t   of  said  e l e c t r i c   c i r c u i t   to  be  connec ted   and  having  the  o the r   end 

t h e r e o f   of  reduced  d iamete r   for  i n s e r t i n g   sa id   prong  into  sa id   s tand  o f  

conduc to r s   for  comple t ing   said  e l e c t r i c   c i r c u i t ,   c h a r a c t e r i s e d   by  s a i d  

prong  having  a  c o n f i g u r a t i o n   compr i s ing   a  s u r f a c e   of  r e v o l u t i o n   a b o u t  

the  l o n g i t u d i n a l   axis   de f ined   by  sa id   ends  of  sa id   prong,  said  s u r f a c e  

of  r e v o l u t i o n   being  de f ined   by  a  curve  concave  with  r e s p e c t   to  said  a x i s  

and  p r o g r e s s i n g   from  s u b s t a n t i a l l y   zero  at  sa id   o the r   end  to  the  maximum 

dimension  at  sa id   one  end .  

The  i n v e n t i o n   a lso  p rov ides   an  e l e c t r i c   c i r c u i t   c o n n e c t i n g   d e v i c e  

compr i s ing   a  s tand  of  e l e c t r i c   c o n d u c t o r s   e l e c t r i c a l l y   connec ted   to  one 

pa r t   of  said  e l e c t r i c   c i r c u i t   to  be  connec t ed   and  an  e l e c t r i c a l l y   c o n d u c t i v e  

prong  connec ted   to  ano ther   pa r t   of  sa id   e l e c t r i c   c i r c u i t   for  i n s e r t i n g  

into  said  s tand  of  conduc to r s   and  making  e l e c t r i c   c o n t a c t   with  a  p l u r a l i t y  

of  said  c o n d u c t o r s ,   c h a r a c t e r i s e d   by  sa id   prong  having  a  p e r i p h e r a l  

contour   in  the  form  of  a  su r f ace   of  r e v o l u t i o n   about  the  l o n g i t u d i n a l  

axis  ly ing   i n  t h e   c u r v e  

where  X  is  the  dimension  along  sa id   a x i s ,  

Y  is  the  d i s t a n c e   from  t h a t   ax i s   to  a  po in t   on  the  c u r v e ,  

W  is  the  c o n s t a n t   force   per  u n i t   l e n g t h   along  sa id   p r o n g ,  

E  is  Young's  Modulus  of  said  c o n d u c t o r s   in  the  s t a n d ,  

I  is  the  s e c t i o n a l   moment  of  i n e r t i a   of  said  c o n d u c t o r s ,   and 

L  is  the  l eng th   of  said  c o n d u c t o r s .  

The  i n v e n t i o n   wi l l   nowbe  f u r t h e r   d e s c r i b e d   with  r e f e r e n c e   to  t h e  

accompanying  d rawings ,   in  w h i c h : -  

FIG.  1  is  a  c r o s s - s e c t i o n a l   s ide  view  of  a  pa i r   of  complemen ta ry  

e l e c t r i c   c i r c u i t   connec t ing   members  a c c o r d i n g   to  the  i n v e n t i o n ;  

FIG.  2  is  a  c r o s s - s e c t i o n a l   s ide  view  of  a  stand  of  c o n d u c t o r s  

accord ing   to  the  i n v e n t i o n ;  



FIG.  3  is  a  plan  view  of  an  a r ray   of  s t ands   of  c o n d u c t o r s   a s  

c o n t e m p l a t e d   f o r  u s e   in  a  connec to r   and  i l l u s   a t i ng   d i f f e r e n t   c o n d i t i o n s  

of  a l i g n m e n t   a c c o r d i n g   to  the  i n v e n t i o n ;  

FIG.  4  --  s e c t i o n s   (a),  (b),  and  (c)  being  taken  t o g e t h e r   --  is  a  
schemat ic   d iagram  i l l u s t r a t i n g   the  fundamenta l   concep ts   of  a  complementa ry  

p rong  and   c o n d u c t o r s   accord ing   to  the  i n v e n t i o n   in  compar ison  with  p r i o r  

a r t   s t r u c t u r e s ;  

FIG.  5  --   s e c t i o n s   (a),   (b),  and  (c)  being  taken  t o g e t h e r   --  is  an  

i l l u s t r a t i o n   of  one  p a r t i c u l a r   c o n d i t i o n   o c c u r r i n g   in  use  of  the  c o n n e c t i n g  

members  a c c o r d i n g   to  the  i n v e n t i o n ;   a n d  

FIG.  6  is  a  g r a p h i c a l   r e p r e s e n t a t i o n   of  force   v.  i n s e r t i o n   d e p t h  

u s e f u l   in  an  u n d e r s t a n d i n g   of  the  i n v e n t i o n .  

D e s c r i p t i o n  

A  s i d e - v i e w   in  c r o s s - s e c t i o n   of  c o o p e r a t i n g   complementary  and  

d i s s i m i l a r   c o u n t e r p a r t   e l e c t r i c   c i r c u i t   c o n n e c t i n g   members  accord ing   t o  

the  i n v e n t i o n   is  shown  in  FIG.  1.  The  members  comprise   a  s u b s t a n t i a l l y  

r i g i d   c o n d u c t i v e   prong  10  and  a  m u l t i p l e   of  s u b s t a n t i a l l y   f l e x i b l e  

c o n d u c t o r s   12  i n t o   a  s tand  of  which  the  prong  10  is  i n s e r t e d .   Two  o r  

more  of  the   c o n d u c t o r s   12  w i l l   wipe  along  the  s u r f a c e   of  the  prong  10  a s  

shown.  The  c o n d u c t o r s   12  are  imbedded  in  a  pad  14  to  which  an  e l e c t r i c  

c i r c u i t   c o n d u c t o r ,   u s u a l l y   in  the  form  of  a  p r i n t e d   c i r c u i t   wi r ing   t r a c e  

16,  is  a t t a c h e d .   A  s tand  of  conduc to r s   12  is  held  in  p l ace   by  an  i n s u l a t -  

ing  member  18  and  p r o t e c t e d   by  an  i n s u l a t i n g   member  19,  the  l a t t e r  

members  forming  no  p a r t   of  the  i n v e n t i o n   in  and  of  t h e m s e l v e s .   S i m i l a r l y ,  

the  c o n d u c t i v e   prong  10  is  f i t t e d   with  a  head  20  to  which  a  c o n d u c t o r  

22,  a lso  u s u a l l y   in  the  form  of  a  p r i n t e d   c i r c u i t   wi r ing   t r a c e ,   i s  

f i t t e d ,   and  the  prong  is  m e c h a n i c a l l y   and  e l e c t r i c a l l y   connected   to  t h e  

above  p r i n t e d   w i r ing   s t r u c t u r e   24.  FIG.  2  shows  a  s tand  of  c o n d u c t o r s  

12  p r i o r   to  the  i n s e r t i o n   of  a  prong.  P r e f e r a b l y ,   the  conduc to r s   12  a r e  

spaced  a p a r t   at  a  c e n t e r - t o - c e n t e r   d i s t a n c e   of  the  o rder   of  twice  t h e  

d i ame te r   of  the   c o n d u c t o r s .  



A  plan  view  of  an  a r r ay   of  m u l t i p l e   s t ands   of  conduc tors   is  shown 

in  FIG.  3.  As  wi l l   be  seen  h e r e i n a f t e r ,   the  c o n n e c t i o n   accord ing   to  t h e  

i n v e n t i o n   is  e s p e c i a l l y   advan tageous   in  l a rge   a r r a y s .   The  s i m p l i c i t y   o f  

the  connec tor   makes  small   d imens ions   p o s s i b l e ,   a l lowing   a  la rge   number 

of  connec t ions   per  un i t   a r ea .   A  stand  30  is  a  c r o s s - s e c t i o n   top  view  o f  

the  stand  shown  in  e l e v a t i o n   in  FIG.  2.  A  s i m i l a r   s tand  32  is  shown 

with  a  prong  10  i n s e r t e d   c o r r e s p o n d i n g   to  the  c r o s s - s e c t i o n   along  t h e  

l ine   3-3  as  shown  in  c r o s s - s e c t i o n   in  F IG.  1 .   A  s l i g h t l y   d i f f e r e n t  

s i t u a t i o n   is  shown  where in   a  s tand  34  has  i n s e r t e d   t h e r e i n   a  prong  1 0 ,  

which  is  c o n s i d e r a b l y   o f f - c e n t e r   due  to  m i sa l i gnmen t   for  one  reason   o r  

a n o t h e r .   Thus  i t   is  seen  t h a t   the  connec to r   is  h igh ly   t o l e r a n t   t o  

d imens iona l   v a r i a t i o n s .   The  i n s u l a t i n g   member  19  ac ts   as  a  stop  for  t h e  

i n s e r t i o n   o f  t h e   prong  10,  and  also  p r o t e c t s   the  conduc to r s   12  f rom 

damage.  I t   is  a lso   c o n t e m p l a t e d   for  some  a p p l i c a t i o n s ,   t h a t   a  p l u g  

having  a  m u l t i p l e   of  p r o n g s  1 0   be  f i t t e d   with  a  t e l e s c o p i n g   s leeve   t o  

p r o t e c t   the  prongs  when  the  plug  is  not  in  a  s o c k e t .   A  pa i r   of  p i n s ,   o r  

l ike   indexing  means,  l onger   than  the  prongs  are  a r ranged   in  the  plug  f o r  

i n s e r t i n g   into  bores   36  and  38  for  gu id ing   the  plug  into  the  s o c k e t .  

This  f e a t u r e   is  not  o t h e r w i s e   i l l u s t r a t e d   as  i t   is  b e l i e v e d   to  be  w e l l  

known  in  the  a r t .  

The  mating  a c t i o n   of  the  components  of  the  connec to r   is  shown  i n  

FIG.  1.  For  low  r e s i s t a n c e   c o n t a c t s   and  f l e x i b i l i t y ,   the  conduc to r s   12 

in  each  stand  are  made  of  phosphor  bronze  or  a  b e r y l l i u m   copper  a l l o y   o r  

l ike   m a t e r i a l .   The  m a t e r i a l   should  have  a  high  Young's  modulus  and  h i g h  

y i e l d   s t r e n g t h   to  p rov ide   the  r e q u i r e d   sp r ing   a c t i o n   wi thout   p e r m a n e n t  

de fo rma t ion .   The  conduc to r   is  p r e f e r a b l y   p l a t e d   with  gold  or  p a l l a d i u m  

or  o ther   s u i t a b l e   m a t e r i a l   for  good  c o n t a c t   p r o p e r t i e s .  

The  conduc tors   12  are  p r e f e r a b l y   f a b r i c a t e d   with  0 . 0 0 6 3 5 - 0 . 0 0 7 6 2  

cm.  (0.0025  to  0.0030  inch)  d iamete r   Neyoro-G  wire  having  a  c o m p o s i t i o n  

of  71.5%  gold,  14.5%  copper ,   8.5%  p la t inum,   4.5%  s i l v e r   and  1.0%  z i n c .  

The  conductors   may  be  j o ined   by  welding,   b r a z i n g   or  s o l d e r i n g   one  end  o f  

each  to  a  pad  14  on  a  mother  board.   Mechanical   cr imping  wi th in   a  c y l i n d r i c a l  



tube  or  a  o n e - p i e c e   forming  o p e r a t i o n   is  a lso  c o n t e m p l a t e d .   The  l e n g t h  
of  the  conduc to r s   12  is  0.15  to  0.20  cm.  ( o r ,   060  to  0.080  i n c h ) .  

These  d imensions   a l low  an  a r r ay   of  connects   to  be  spaced  on  a  0.12  cm. 

(or  0.050  inch)  square   g r id   as  shown  in  FIG.  3 .  

T h e  c o n d u c t i v e   prong  10  is  m e c h a n i c a l l y   formed  to  the  r e q u i r e d  

shape  to  produce  a  low  f o r c e ,   low  c o n t a c t   angle  " p a r t i n g "   ac t ion   upon  
i n s e r t i o n .   The  s h a p e  o f   the  prong  10  d e r i v e s   from  the  e l a s t i c   l i n e  

equa t ion   for  the  u n i f o r m l y   loaded  c a n t i l e v e r   beam  h e r e i n b e f o r e   given  by  

equa t ion   ( 1 ) .  

The  c o o r d i n a t e s   for  the  curve  de f ined   by  e q u a t i o n   (1)  are  based  on  

an  o r i g i n   at  the  p o i n t   of  the  prong  10  for  xo  and  s u b s t a n t i a l l y   at  t h e  

f ixed   end  of  the  c o n d u c t o r s   12  for   Y  as  shown  in  FIG.  4.  The  X-Y 
o 

c o o r d i n a t e s   are  o r i e n t e d   for   agreement   with  the  more  c o n v e n t i o n a l   o r i e n t a t i o n  

for  d e p i c t i n g   the  bend ing   of  c a n t i l e v e r   beams.  In  the  con t ex t   of  t h e  

connec to r ,   a  mat ing  prong  of  t h i s   shape  w i l l   cause  the  conductor   in  t h e  

s tand  to  be  u n i f o r m l y   loaded  as  shown  in  FIG.  4,  which  is  a  g r a p h i c a l  

r e p r e s e n t a t i o n   of  a  p l o t   of  prong  r a d i u s   a g a i n s t   the  d i s t a n c e   from  t h e  

p o i n t   for  an  a r b i t r a r y   f i xed   se t   of  p a r a m e t e r s .   The  p r e f e r r e d   shape  i s  

shown  in  FIG.  4 (c ) .   The  shape  is  t ha t   of  a  s u r f a c e   of  r e v o l u t i o n   fo rmed  

by  r evo lv ing   the  q u a r t i c   curve  of  Equat ion   (1)  about   the  x  ax is ,   w h i c h  

is  a lso  the  l o n g i t u d i n a l   ax is   of  the  prong  10.  The  c u r v a t u r e   is  such  a s  

to  p rov ide   a  l a r g e   c o n t a c t   a rea   and  a  long  wiping  l e n g t h .   As  the  c o n n e c t o r  

becomes  f u l l y   engaged,   a  l a r g e r   number  of  conduc to r s   c o n t a c t   the  p r o n g  

and  each  o the r   p r o v i d i n g   a d d i t i o n a l   e l e c t r i c   pathways  t end ing   toward  a  

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

The  advan tages   of  the  q u a r t i c   prong  10  over  the  c o n i c a l   50  or  o g i v e  

40  c o n f i g u r a t i o n s   is  t h a t   i t   a l lows  the  maximum  i n s e r t i o n   depth  to  b e  

r e a l i z e d   and  t h e r e f o r e   min imiz ing   connec to r   i n d u c t a n c e .   Conductors  i n  

the  s tands   are  u n i f o r m l y   s t r e s s e d   for  a  longer   c o n n e c t - d i s c o n n e c t   c y c l e  

l i f e .   The  s t r e s s   per  u n i t   l eng th   along  the  conduc to r s   is  low,  t h e r e b y  

minimizing  the  t h i c k n e s s   of  p r e c i o u s   metal  p l a t i n g   used.   The  w iped  

l eng th   of  the  c o n d u c t o r s   remains   s t r e s s e d   and  in  c o n t a c t   with  the  p r o n g ,  

p rov id ing   a  high  t o l e r a n c e   to  c o n t a m i n a t i o n .  



FIG.  4  g r a p h i c a l l y   i l l u s t r a t e s   the  mating  a c t i o n   for  these   t h r e e  

types   of  prongs.   In  the  case  of  the  ogive  40,  t he re   is  a  c o n c e n t r a t e d  

s t r e s s   and  wire  s p l a y i n g   which  i n t e r f e r e s   with  a d j a c e n t   conduc to r s   i n  

the  s tand .   For  the  s t r a i g h t   cone  50,  the  c o n d u c t o r s   remain  in  c o n t a c t  

with  the  prong  but  t h e r e   are  no  c o n t a c t   f o r c e s   above  the  r a t h e r   s m a l l  

curved  c o n t a c t   r e g i o n .   For  the  q u a r t i c   prong  10,  a cco rd ing   to  t h e  

i n v e n t i o n ,   t he re   is  a  uniform  s t r e s s   along  the  e n t i r e   l eng th   of  t h e  

c o n d u c t o r s .  

There  is  some  p o s s i b i l i t y ,   e s p e c i a l l y   in  m u l t i c o n n e c t o r   a r r a y s ,   o f  

one  or  more  prongs  a b u t t i n g   a  conductor   as  shown  in  FIG.  5.  This  i s  

minimized  by  us ing   as  small  a  conductor   d i a m e t e r   as  p o s s i b l e .   With  t h e  

ends  of  the  c o n d u c t o r s   rounded  or  po in t ed   as  by  an  e t c h i n g   p r o c e s s ,  
t h e r e   is  l e s s   of  a  problem  here .   Also,  a  high  a spec t   r a t i o   and  s p r i n g y  
c o n d u c t o r s   have  a  t endency   to  help  move the   members  in to   p l a c e .  

A  g r a p h i c a l   r e p r e s e n t a t i o n   of  the  i n s e r t i o n   force   r e q u i r e d   f o r  

i n s e r t i n g   a  prong  a c c o r d i n g   to  the  i n v e n t i o n   in to   a  stand  of  c o n d u c t o r s  

and  a  comparison  with  prongs  o f  o t h e r   c o n f i g u r a t i o n   is  made  in  FIG.  6 .  

A  curve  60  d e p i c t s   the  force   r e q u i r e d   with  a  prong  of  ogive  shape  40  a s  

i n d i c a t e d .   Another  curve  62  d e p i c t s   the  fo rce   r e q u i r e d   by  a  s u b s t a n t i a l l y  

c o n i c a l   prong  50,  whi le   a  f u r t h e r   curve  64  r e p r e s e n t s   the  force   r e q u i r e d  

with  a  concave  prong  10  accord ing   to  the  i n v e n t i o n .   The  l a t t e r   c u r v e  

i n d i c a t e s   a  lower  i n s e r t i o n   force  which  is  a  d i s t i n c t   advantage   in  u s i n g  

the  concave  prong  10  in  m u l t i p l e   c i r c u i t   p lugs   and  s o c k e t s .  

While  the  i n v e n t i o n   has  been  d e s c r i b e d   in  terms  of  express   embodiments ,  

and  a l t e r n a t i v e s   have  been  sugges ted ,   i t   should  be  r e cogn ized   tha t   t h o s e  

s k i l l e d   in  the  a r t   w i l l   sugges t   o ther   changes  w i thou t   d e p a r t i n g   from  t h e  

s p i r i t   and  scope  of  the  i n v e n t i o n   as  d e f i n e d   in  the  appended  c l a i m s .  



1.  An  e l e c t r i c   c i r c u i t   connec t ing   dev i ce   compr i s ing   a  stand  of  e l o n g a t e d  

e l e c t r i c   c o n d u c t o r s   (12)  each  having  one  end  connec ted   in  common  to  one  

pa r t   (16)  of  sa id   e l e c t r i c   c i r c u i t   and  e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l  

to  one  a n o t h e r ,   and  an  e l e c t r i c a l l y   c o n d u c t i v e   prong  (10)  having  one  end  

t h e r e o f   e l e c t r i c a l l y   connec ted   to  a n o t h e r   p a r t   (22)  of  said  e l e c t r i c  

c i r c u i t   to  be  connec ted   and  having  the  o t h e r   end  t h e r e o f   of  r e d u c e d  

d i ame te r   for  i n s e r t i n g   sa id   prong  (10)  i n to   sa id   s tand  of  conduc to r s   t12) 

for  c o m p l e t i n g   sa id   e l e c t r i c   c i r c u i t ,   c h a r a c t e r i z e d   by  

s a id   p rong  (10 )   having  a  c o n f i g u r a t i o n   compr i s ing   a  s u r f a c e   o f  

r e v o l u t i o n   about  the  l o n g i t u d i n a l   ax is   d e f i n e d   by  said  ends  of  s a i d .  

prong,  sa id   s u r f a c e  o f   r e v o l u t i o n   be ing   d e f i n e d   by  a  curve  concave  w i t h  

r e s p e c t   to  sa id   axis   and  p r o g r e s s i n g   from  s u b s t a n t i a l l y   zero  at  s a i d  

o the r   end  to  the  maximum  dimension  at   sa id   one  e n d .  

2.  An  e l e c t r i c   c i r c u i t   connec t i ng   dev i ce   as  c la imed  in  claim  1,  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   sa id   prong  has  a  c o n f i g u r a t i o n   compris ing   a  

s u r f a c e   o f  r e v o l u t i o n   about  the  l o n g i t u d i n a l   ax i s   conforming  to  t h e  

l o n g i t u d i n a l   shape  assumed  by  a  said  conduc to r   when  deformed  as  a  u n i f o r m l y  

loaded  c a n t i l e v e r   beam  anchored  s u b s t a n t i a l l y   at   the  u n d i s p l a c e d   e n d .  

3.  An  e l e c t r i c   c i r c u i t   connec t ing   d e v i c e   as  c la imed  in  claim  1  or  2 ,  

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   said  prong  has  a  p e r i p h e r a l   contour   in  t h e  

form  of  a  s u r f a c e   of  r e v o l u t i o n   about  the  l o n g i t u d i n a l . a x i s   ly ing  in  t h e  

c u r v e  

where  X  is  the  d imension  along  sa id   a x i s ,  

Y  is  the  d i s t a n c e   from  t h a t   ax i s   to  a  po in t   on  said  c u r v e ,  

W  is  the  c o n s t a n t   force  per  u n i t   l eng th   along  said  p r o n g ,  

E  i s   Young's  Modulus  of  sa id   c o n d u c t o r s ,  

I  is  the  s e c t i o n a l   moment  of  i n t e r t i a   of  said  conduc to r s ,   and 

L  is  the  l e n g t h   of  said  c o n d u c t o r s .  



4.  An  e l e c t r i c   c i r c u i t   c o n n e c t i n g   dev ice   compr is ing   a  s tand  of  e l e c t r i c  

c o n d u c t o r s (   12)  e l e c t r i c a l l y   connec ted   to  one  pa r t   (16)  of  said  e l e c t r i c  

c i r c u i t   to  be  connec ted   and  an  e l e c t r i c a l l y   conduc t ive   prong  (10)  c o n n e c t e d  

to  ano the r   p a r t   (22)  of  said  e l e c t r i c   c i r c u i t   for  i n s e r t i n g   into  s a i d  

stand  of  c o n d u c t o r s   and  making  e l e c t r i c   c o n t a c t   with  a  p l u r a l i t y   of  s a i d  

c o n d u c t o r s ,   c h a r a c t e r i s e d   by  sa id   prong  having  a  p e r i p h e r a l   contour   i n  

the  form  of  a  s u r f a c e   of  r e v o l u t i o n   about   the  l o n g i t u d i n a l   ax is   ly ing   i n  

the  c u r v e  

where  X  is   the  dimension  a long  sa id   a x i s ,  

Y  is   the  d i s t a n c e   from  t h a t   axis   to  a  po in t   on  the  c u r v e ,  
W  is  the  c o n s t a n t   f o r ce   per  u n i t   l eng th   along  s a i d  p r o n g ,  

E  is  Young's  Modulus  of  s a id   c o n d u c t o r s   in  the  s t a n d ,  
'  I  is  the  s e c t i o n a l   moment  of  i n e r t i a   of  sa id   c o n d u c t o r s ,   and  

L  is  the  l e n g t h  o f   sa id   c o n d u c t o r s .  

5.  An  e l e c t r i c a l l y   conduc t ive   prong  for  u s e  i n   an  e l e c t r i c   c i r c u i t   a s  

claimed  in  claim  4,  sa id   prong  being  c h a r a c t e r i s e d   by  having  a  p e r i p h e r a l  

contour   in  the  form  of  a  s u r f a c e   of  r e v o l u t i o n   about  i t s   l o n g i t u d i n a l  

axis   ly ing   on  a  curve  expressed   by  the  e q u a t i o n :  

where  X  i s  t h e   dimension  along  sa id   l o n g i t u d i n a l   a x i s ,  

Y  is  the  d i s t a n c e   from  t h a t   ax is   to  a  po in t   ly ing  on  t h e  

c u r v e ,  

W  is  the  c o n s t a n t   force   per  u n i t   l eng th   along  said  p r o n g ,  

E  is  Young's  Modulus  of  sa id   c o n d u c t o r s ,  

I  is  the  s e c t i o n a l   moment  of  i n e r t i a   of  said  c o n d u c t o r s ,   and  

L  is  the  l ength   of  said  conduc to r s   a longs ide   said  p r o n g .  
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