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©  Electrical  connectors. 
©  An  electrical  connector  comprises  an  insulating  body 
formed  from  a  thermoplastic  material  with  at  least  one 
spring  contact  retainer  secured  in  a  hole  formed  through  the 
body.  The  spring  contact  retainer  is  secured  by  applying  heat 
to  the  surface  of  the  body  surrounding  the  hole,  after 
insertion  of  the  spring  contact  retainer,  whereby  the  thermo- 
plastic  material  melts  and  flows  around  the  end  of  the  spring 
contact  retainer. 

The  heat  is  preferably  produced  by  pressing  a  shaped 
tool  against  the  body  and  creating  relative  ultrasonic  vibra- 
tions  between  the  tool  and  the  body. 
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Fig.  I. 
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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   o f  

t h e   k i n d   c o n s i s t i n g   of  an  i n s u l a t i n g   body  in  w h i c h   a r e  

l o c a t e d   a  n u m b e r   of  e l e c t r i c a l   c o n t a c t s ,   e ach   e l e c t r i c a l  

c o n t a c t   b e i n g   h e l d   in  t h e   i n s u l a t i n g   body  by  a  s p r i n g  

c o n t a c t   r e t a i n e r .  

E a c h   s p r i n g   c o n t a c t   r e t a i n e r   mus t   be  r e t a i n e d   in  t h e  

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

f o r c e   to   p e r m i t   t he   c o n t a c t s   to  be  r e p l a c e d   w h e n  

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

u se   of   t he   c o n n e c t o r .   T h i s   c a n  b e   a c h i e v e d   by  v a r i o u s  

m e t h o d s   s u c h   as  by  f o r m i n g   an  u n d e r c u t   h o l e   in  t h e   b o d y  

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

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

a d o p t   i t s   n o r m a l   u n d e f o r m e d   s h a p e .   A n o t h e r   m e t h o d   is  t o  

f o r c e   a  r e t a i n e r   i n t o   an  o p e n   c o r e d   h o l e   in  a  p l a s t i c s  

i n s u l a t i n g   b o d y ,   t he   r e t a i n e r   h a v i n g   e x t e r n a l   p r o t r u s i o n s  

w h i c h   p e n e t r a t e   t he   w a l l   of   t h e   h o l e   and  p r e v e n t   i t s  

r e m o v a l .  

I t   i s  a n   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  

an  e l e c t r i c a l   c o n n e c t o r   in   w h i c h   one  or   more  s p r i n g  

c o n t a c t   r e t a i n e r s   a r e   r e t a i n e d   in  t h e   i n s u l a t i n g   body  by  a  

q u i c k e r  a n d   more  e c o n o m i c   m e t h o d .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   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 e s   an  i n s u l a t i n g   body  f o r m e d   f r o m   a  

t h e r m o p l a s t i c   m a t e r i a l   and  a t   l e a s t   one  s p r i n g   c o n t a c t  

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

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

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

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

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

c o n t a c t   r e t a i n e r .  

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

a f t e r   i n s e r t i o n   i n t o   t h e   body   by  a p p l y i n g   a  t o o l   to   t h e  

s u r f a c e   o f   t h e   body  s u r r o u n d i n g   t h e   end   of   t h e   h o l e   w i t h   a  

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

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

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

P r e f e r a b l y   the   h o l e   e x t e n d s   t h r o u g h   t h e   body   and  o n e  

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

in   t h e   h o l e .  

P r e f e r a b l y   the   r e l a t i v e   v i b r a t i o n   b e t w e e n   t h e   t o o l  

and   t h e  b o d y   is   u l t r a s o n i c .  

The  body   i s   p r e f e r a b l y   p r e s s e d   a g a i n s t   a  s t a t i o n a r y  

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

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

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

by  way  of   e x a m p l e   o n l y   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s   in   w h i c h  



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

e l e c t r i c a l   c o n n e c t o r   made  in  a c c o r d a n c e   w i th   t h e  

i n v e n t i o n ,  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v iew  of  p a r t   of  a  b o d y  

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

F i g u r e   3  i l l u s t r a t e s   a  m e t h o d   of  a p p l y i n g   p r e s s u r e  

and  v i b r a t i o n s   to   t h e   a s s e m b l y   shown  in  F i g u r e   2  a n d  

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

m e t h o d   shown  in  F i g u r e   3 .  

The  e l e c t r i c a l   c o n n e c t o r   shown  in  F i g u r e   1  c o m p r i s e s  

a  t h e r m o p l a s t i c s   b o d y   10  h a v i n g   a  h o l e   12  t h e r e t h r o u g h   i n  

w h i c h   is  s e c u r e d   a  s p r i n g   c o n t a c t   r e t a i n e r   14 .   The  h o l e  

12  is  f o r m e d   w i t h   a  s h o u l d e r   1 6  w h i c h   the  end  of  t h e  

c o n t a c t   r e t a i n e r   14  a b u t s ,   t he   o t h e r   end  of  the   c o n t a c t  

r e t a i n e r   b e i n g   h e l d   in  p o s i t i o n   by  the   m a t e r i a l   of  t h e  

body  which   has  b e e n   h e a t e d   to   m e l t i n g   p o i n t   and  a l l o w e d   t o  

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

One  m e t h o d   of   p e r f o r m i n g   t h i s   o p e r a t i o n   i s  

i l l u s t r a t e d   in  F i g u r e s   2,  3  and  4.  The  s p r i n g   c o n t a c t  

r e t a i n e r   is  i n s e r t e d   i n t o   t h e   h o l e   12  and  the   body  1 0  

p l a c e d   o v e r   a  s h a p e d   t o o l   18  w h i c h   is   m o u n t e d   on  a  f i x t u r e  

20.   The  end  of  t h e   h o l e   12  may  be  s u r r o u n d e d   by  a  r a i s e d  

a n n u l u s   26  to  i n c r e a s e   t h e   q u a n t i t y   of  m a t e r i a l   a r o u n d   t h e  

end  of  t he   c o n t a c t   r e t a i n e r   14.   A  w e l d i n g   h o r n   22  i s  

b r o u g h t   i n t o   c o n t a c t   w i t h   t h e   body   10  and  a  p r e d e t e r m i n e d  



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

of   t h e   h o r n .   The  u l t r a s o n i c   v i b r a t i o n s   a r e   u s e d   t o  

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

h o l e   12  t o   v i b r a t e   a g a i n s t   t h e   t o o l   18.   F r i c t i o n a l   h e a t  

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

to   c a u s e   t h e   t h e r m o p l a s t i c   m a t e r i a l   24  to   m e l t   and  f l o w .  

The  c o m b i n a t i o n   of   f o r c e   and  h e a t   c a u s e s   t h e   m a t e r i a l   24 

to   f l o w   b e h i n d   and  a r o u n d   t h e   c o n t a c t   r e t a i n e r   14  a n d  

h e n c e ,   w h e n   i t   s e t s ,   p e r m a n e n t l y   r e t a i n s   t h e   c o n t a c t  

r e t a i n e r   in  p o s i t i o n .  

W h i l s t   t h e   f i t t i n g   of  o n l y   one  c o n t a c t   r e t a i n e r   14  i n  

p o s i t i o n   h a s   b e e n   d e s c r i b e d   and   shown  in  F i g u r e s   1  to   3 ,  

t h e   body   10  may  h a v e   a  n u m b e r   o f   s u c h   c o n t a c t   r e t a i n e r s .  

A l l   t h e   r e t a i n e r s   can  be  s i m u l t a n e o u s l y   s e c u r e d   i n  

p o s i t i o n   u s i n g   t h e   m e t h o d   w i t h   a  t o o l   f i x t u r e   20  w i t h   a  

s i m i l a r  n u m b e r   of   t o o l s   18  as   s h o w n   in  F i g u r e   4 .  



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   an  i n s u l a t i n g   b o d y  

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

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

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

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

i n s e r t i o n   of  t h e   s p r i n g   c o n t a c t   r e t a i n e r ,   w h e r e b y   t h e  

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

the   s p r i n g   c o n t a c t   r e t a i n e r .  

2.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in  c l a i m   1  i n  

wh ich   t h e   s p r i n g   c o n t a c t   r e t a i n e r   is   s e c u r e d ,   a f t e r  

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

of  the   body  s u r r o u n d i n g   t h e   end  of  t he   h o l e   w i t h   a  

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

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

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

3.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d  i n   c l a i m   1  o r  

c l a i m   2  in  w h i c h   t h e   h o l e   e x t e n d s   t h r o u g h   the   body   and  o n e  

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

in  t he   h o l e .  

4 .  A n   e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in  c l a i m s   2  or   3 



in  w h i c h   t h e   r e l a t i v e   v i b r a t i o n   b e t w e e n   t h e   t o o l   and  t h e  

body   is   u l t r a s o n i c .  

5.  An  e l e c t r i c a l   c o n n e c t o r   as  c l a i m e d   in  c l a i m   4  i n  

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

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

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