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©  Electrical  beam  receptacle  terminal. 
  A  receptacle  terminal  (10)  is  formed  with  two  spaced 
axially  aligned  end  frames  (12,  14)  interconnected  by  four 
spring  arms  (16,  18,  20,  22),  each  integrally  connected  at 
opposite  ends  to  a  respective  side  of  each  of  the  end  frames 
(12, 14).  Each  spring  arm  (16,18,  20,  22)  is  inwardly  tapered 
from  its  ends  to  a  central  portion  and  is  likewise  formed  with  a 
semi-elliptical  shape  so  that  the  terminal  (10)  can  be  formed 
with  an  accurate  square  cross  section  along  its  entire  axial 
length  without  the  spring  arms  (16,  18, 20, 22)  interfering. 



The  p r e s e n t   i nven t ion   re la tes   to  an  improved  r ecep t ac l e   t e r m i n a l  

and  in  p a r t i c u l a r   to  one  which  can  be  readily  and  a c c u r a t e l y   f o r m e d  

with  a  t rue   s q u a r e   c ross   s e c t i o n .  

There   have  long  been  avai lable   e lectr ical   terminal   socke t s   w h i c h  

are  compr i sed   e s s e n t i a l l y   of  two  s q u a r e   frame  sec t ions   i n t e r c o n n e c t e d  

by  four  semi-e l l ip t ica l   s p r i n g s .   The  s p r i n g s   are  inward ly   c o n c a v e  

r e l a t i ve   to  the  socke t   axis  and  are  adap t ed   to  engage   a  pin  i n s e r t e d  

into  the  terminal   along  the  axis.   The  terminal  is  completed  with  t h e  

usual  r e t a in ing   e a r s ,   locking  l ances ,   and  a  second  engag ing   p o r t i o n  
which  can  be,  for  example ,   a  mount ing  post  or  wire  r e c e i v i n g  

p o r t i o n .   An  example  of  this  type  of  terminal   can  be  found . in   U . S .  

Pa tent   No.  3 , 4 0 4 , 3 6 7 .  

A  d i f f i cu l ty   in  p r o d u c i n g   t e rmina l s   of  the  above  d e s c r i b e d   t y p e  

is  that   the  semi-e l l ip t i c   s p r i n g s   are  uniform  along  their   length  a n d  

come  in  to  i n t e r f e r i n g   con tac t   when  the  r e cep t ac l e   por t ion  is  f o r m e d .  

It  is  the  i n t e r f e r e n c e   of  these   s p r i n g s   that   has  p r e v e n t e d   s u c h  

te rmina ls   from  being  formed  with  an  a c c u r a t e   s q u a r e   cross   s e c t i o n .  

This  causes   s u b s e q u e n t   mount ing   and  a l ignment   problems  and  b e c o m e s  

a  p a r t i c u l a r   problem  when  it  is  de s i r ed   to  use  the  box- l ike   r e c e p t a c l e s  

in  a  high  d e n s i t y   closely  spaced  c o n f i g u r a t i o n   where   a c c u r a c y   in 

forming  becomes  an  i m p o r t a n t   c r i t e r i a   due  to  space  l i m i t a t i o n s .  

The  p r e s e n t   i nven t ion   re la tes   to  an  improved  r ecep t ac l e   t e r m i n a l  

which  has  two  spaced  a p a r t   axially  al igned  s q u a r e   frame  s e c t i o n s  

i n t e r c o n n e c t e d   by  four  sp r ing   arm  members  each  in tegra l   at  its  e n d s  

with  a  c o r r e s p o n d i n g   side  of  a  r e s p e c t i v e   frame  sec t ion .   Each  s p r i n g  

arm  is  inward ly   concave   with  r e s p e c t   to  the  axis  of  the  socket   and  is  



formed  with  a  uniform  t ape r   e x t e n d i n g   i nward ly   from  each  end  t o  

the i r   point  of  n a r r o w e s t   a p p r o a c h   at  the  c e n t e r   of  each  spr ing   a r m .  
The  t a p e r   g ives   each  s p r i n g   arm  s u f f i c i e n t   s t i f f n e s s   to  be  t h e  

func t i ona l   e q u i v a l e n t   of  the  pr ior   ar t   s t r a i g h t   beams  while  a l lowing  

the  c o n t a c t   points   to  be  formed  with  a  smaller   gap  than  s t r a i g h t   b e a m  

c o n t a c t s .   The  socke t   t e rminal   also  i nc ludes   r e t a i n i n g   e a r s ,   l o c k i n g  

l ances ,   and  an  i n t e r c o n n e c t   por t ion   which  may  be,  for  example ,   a  

moun t ing   pos t ,   so lde r   pin ,   or  crimp  b a r r e l .  

An  embod imen t   of  the  p r e s e n t   i n v e n t i o n   will  now  be  d e s c r i b e d   b y  

way  of  example   with  r e f e r e n c e   to  the  a c c o m p a n y i n g   d r awings   in  

w h i c h :  

FIGURE  1  is  a  p e r s p e c t i v e   view  of  a  socke t   terminal   in  

a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n ;  

FIGURE  2  is  a  plan  view  of  the  b lank  used  to  form  the  t e r m i n a l  

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

FIGURE  3  is  a  t r a n s v e r s e   sect ion  t aken   along  line  3-3  o f  F i g u r e  

1 .  

The  s u b j e c t   s o c k e t   te rminal   10  has  two  spaced   a p a r t   s u b s t a n t i a l l y  

s q u a r e   end  or  frame  s ec t ions   12,  14  which  are  i n t e r c o n n e c t e d   by  f o u r  

s p r i n g   arms  16,  18,  20,  22,  each  sp r i ng   arm  being  in tegra l   w i t h  

c o r r e s p o n d i n g   s ides   of  the  end  s e c t i o n s .   Each  s p r i n g   arm  is  

s emi -e l l i p t i c   and  is  i nward ly   t a p e r e d   from  the  ends   towards   t h e  

c e n t e r .   The  s emi -e l l i p t i c   shape   of  the  s p r i n g   arms  b r ings   t h e i r  

c e n t e r   s ec t ions   into  close  p rox imi ty   as  bes t   seen  in  F igure   3.  T h e i r  

i nward   t ape r   f rom  the i r   ends   allows  t hese   c en t r a l   por t ions   to  b e  

f r ee ly   fo rmed ,   w i thou t   i n t e r f e r i n g   with  one  a n o t h e r ,   while  p r o v i d i n g  

c o n t a c t   forces   equal   to  or  b e t t e r   than  those   p r o v i d e d   by  p r e v i o u s  

s o c k e t   t e r m i n a l s .  

Socke t   t e r m i n a l s   of  this   type   are  a d v a n t a g e o u s l y   m a n u f a c t u r e d  

by  die  s t amp ing   and  forming  so  tha t   an  open  seam  24,  26  remains  in 

one  c o r n e r   of  each  end  s ec t ion .   T h e ' s p r i n g   arms  16,  18,  20,  22  a r e  

c o n c a v e   i n w a r d l y   t o w a r d s   the  axis  of  the  socke t   but   are  capable   o f  

s u b s t a n t i a l   de f l ec t i on   upon  i n s e r t i o n   of  a  te rminal   pin  (not  s h o w n )  

axia l ly   of  the  s o c k e t   so  tha t   a  wide  r a n g e   of  pin  sizes  can  b e  

accommoda ted   by  a  s ing le   socke t   s i z e .  



Lateral ly   e x t e n d i n g   ears   or  f langes   28  are  p rov ided   on  the  f r e e  

edge  of  frame  sect ion  12  for  mount ing  p u r p o s e s .   One  side  30  of  t h e  

frame  section  14  has  an  r e a r w a r d l y   e x t e n d i n g   web  32  from  w h i c h  

s idewalls   34,  36  e x t e n d .   These   walls  form  r e a r w a r d l y   d i r e c t e d  

e x t e n s i o n s   or  c o n t i n u a t i o n s   of  the  ad j acen t   s ides  of  the  frame  s e c t i o n  

14.  A  r e t a in ing   lance  38  is  s t r u c k   from  the  web  30  and  e x t e n d s  

d i v e r g e n t l y   from  the  socke t   axis  and  has  a  free  end  d i rec ted   t o w a r d s  

the  frame  sect ion  14. 

The  web  32  is  here   shown  as  a  s l igh t ly   bowed  or  U - s h a p e d  

sect ion  which  is  a d a p t e d   to  be  i n s e r t e d   into  a  hole  in  a  c i rcu i t   b o a r d  

(not  shown)  or  the  like  and  can  be  so lde red   to  c o n d u c t o r s   (also  n o t  

shown)  on  the  c i rcu i t   boa rd .   This  c o n s t r u c t i o n   permits   t h e  

a c h i e v e m e n t   of  several   d i f f e r e n t   types   of  good  p a t t e r n s   of  posts   in  a 

r ecep tac le   block  as  will  be  exp la ined   below.  A l t e r n a t e l y ,   a  p l u r a l i t y  

of  such  webs  32  can  be  i n t e r c o n n e c t e d   by  clip  type  wiring  d e v i c e s  

(not  shown)  or  wire  w r a p p i n g   t e c h n i q u e s   (also  not  shown)  a l t h o u g h   a 

d i f f e r e n t   form  of  post  s ec t ions   may  be  r e q u i r e d   for  such  a l t e r n a t e  

i n t e r c o n n e c t i o n   me thods .   It  is  also  within  the  perview  of  t h e  

invent ion   to  have  this  por t ion   of  the  terminal   formed  with  e i ther   a n  

insula t ion  d i sp lac ing   c o n d u c t o r   g r i p p i n g   p ro f i l e ,   with  a  crimp  b a r r e l ,  

or  with  a  compliant   mount ing   po r t i on ,   such  as  those  shown  in  U . S .  

Patent   Nos.  3 ,805 ,214;   3 ,990 ,143 ;   and  4 , 1 8 6 , 9 8 2 ,   r e s p e c t i v e l y ,   t h e  

d i s c i o s u r e s   of  which  are  i n c o r p o r a t e d   he re in   by  r e f e r e n c e .  

The  p r e s e n t   i nven t ion   may  be  a d v a n t a g e o u s l y   be  used  with  a 

hous ing   of  the  type  shown  in  U.S.   Pa ten t   N o .  3 , 4 0 4 , 3 6 7 ,   t h e  

d i s c l o s u r e   of  which  is  i n c o r p o r a t e d   here in   by  r e f e r e n c e .   The  h o u s i n g  

is  pr imari ly   an  e longa ted   block  of  rigid  i n su l a t i ve   material  having  a 

p lu ra l i ty   of  t h r o u g h   p a s s a g e s   each  r ece iv ing   a  r e s p e c t i v e   terminal   o f  

the  sub jec t   type .   The  t e rmina l s   would  e x t e n d   between  mating  a n d  

m o u n t i n g   faces  of  the  hous ing   and  the  web  por t ions   32  can  even  b e  

bent   at  a  r ight   angle  to  the  axis  of  the  terminal   for  r i g h t  a n g l e  

mount ing  of  the  c o n n e c t o r   h o u s i n g s .  

Terminals   acco rd ing   to  the  p r e s e n t   inven t ion   can  b e  

m a n u f a c t u r e d   in  ex t remely   small  s izes .   For  example ,   te rminals   of  t h i s  

type  have  been  m a n u f a c t u r e d   from  bery l l ium  copper   stock  with  t h e  



socket   por t ion   h a v i n g   an  overall   length  of  about   0.265  inches   w i t h  

end  sec t ions   of  a b o u t   .046  inches  s q u a r e   OD  closing  to  about   .018  

inches  ID  at  the  c e n t e r   of  the  semi-e l l ip t ic   s p r i n g s .   This  p a r t i c u l a r  

socket   is  used  in  a  r e c e p t a c l e   block  having  cavi t ies   spaced  a p a r t   b y  

0.050  inches  t hus   p e r m i t t i n g   a  con tac t   d e n s i t y   of  400  c o n t a c t s   p e r  

s q u a r e   i n c h .  

. 



1.  An  e lec t r i ca l   r e cep t ac l e   terminal   (10)  having  two  s p a c e d  

a p a r t ,   axially  a l igned   s q u a r e   end  frame  s ec t ions   (12,  14),  f o u r  

semi-e l l ip t ica l   s p r i n g   members   (16,  18,  20,  22)  each  of  which  is 

in tegra l   at  its  ends   with  a  pair  of  c o r r e s p o n d i n g   s ides  of  said  f r a m e  

sec t ions   (12,  14),  each  sp r ing   arm  (16,  18,  20,  22)  being  i n w a r d l y  

concave   with  r e s p e c t   to  the  axis  of  the  socke t   (10),   c h a r a c t e r i z e d   in 

tha t   each  said  s p r i n g   arm  (16,  18,  20,  22)  is  i nward ly   t a p e r e d   f r o m  

its  ends   t o w a r d s   its  c en t r a l   port ion  so  that   said  socke t   can  be  f o r m e d  

with  a  s q u a r e   c ros s   sect ion  along  its  en t i r e   axial  l ength   wi thout   s a i d  

arms  (16,  18,  20,  22)  coming  into  i n t e r f e r e n c e   with  one  a n o t h e r .  

2.  The  r e c e p t a c l e   terminal   (10)  a c c o r d i n g   to  claim  1  f u r t h e r  

c h a r a c t e r i z e d   by  means  (28)  to  mount  said  te rminal   (10)  in  a  h o u s i n g .  

3.  The  r e c e p t a c l e   terminal   (10)  a c c o r d i n g   to  claim  1  f u r t h e r  

c h a r a c t e r i z e d   by  a  web  (32)  e x t e n d i n g   from  one  of  said  end  f r a m e  

sec t ions   (12,  14),  said  web  (32)  being  p rof i led   for  mating  w i t h  

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

4.  The  r e c e p t a c l e   terminal  (10)  a c c o r d i n g   to  claim  3  f u r t h e r  

c h a r a c t e r i z e d   by  said  profi le   having  a  pin  shape   a d a p t e d   for  m o u n t i n g  

in  an  a p e r t u r e   in  a  c i r cu i t   board  or  the  l i k e .  

5.  The  r e c e p t a c l e   terminal  (10)  a c c o r d i n g   to  claim  4  f u r t h e r  

c h a r a c t e r i z e d   by  said  web  (32)  having  a  prof i le   for  i n s u l a t i o n  

d i sp lac ing   e n g a g e m e n t   with  a  c o n d u c t o r .  

6.  The  r e c e p t a c l e   terminal  (10)  a c c o r d i n g   to  claim  4  f u r t h e r  

c h a r a c t e r i z e d   by  said  web  (32)  forming  a  cr imp  b a r r e l .  

7.  The  r e c e p t a c l e   terminal  (10)  a c c o r d i n g   to  claim  4  f u r t h e r  

c h a r a c t e r i z e d   by  s a id ;  web   (32)  being  p rof i led   for  compliant   p i n  

mount ing   in  a  c i r cu i t   b o a r d .  
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