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@  Method  of  producing  an  electrical  connector  and  resulting  connector. 
(i?)  A  method  of  producing  an  electrical  connector  which  another  embodiment,  a  recess  (8)  is  provided  in  the  housing 
includes  at  least  one  electrical  contact  (4)  retained  in  a  and  a  shoulder  (9)  is  formed  on  the  contact  insert  (2).  A 
contact  retaining  plate  (7)  disposed  in  a  housing  (1),  and  a  plastic  element  (10)  is  disposed  in  recess  (8)  against  shoulder 
contact  insert  (2)  also  disposed  in  the  housing.  In  one  (9)  and  is  ultrasonically  welded  to  the  contact  insert  (2)  and 
embodiment,  the  contact  insert  (2)  is  formed  of  a  plastic  housing  (1). 
material  and  is  ultrasonically  welded  to  the  housing  (1).  In 
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  A  method  of  producing  an  electrical  connector  which 
includes  at  least  one  electrical  contact  (4)  retained  in  a 
contact  retaining  plate  (7)  disposed  in  a  housing  (1),  and  a 
contact  insert  (2)  also  disposed  in  the  housing.  In  one 
embodiment,  the  contact  insert  (2)  is  formed  of  a  plastic 
material  and  is  ultrasonically  welded  to  the  housing  (1).  In 

another  embodiment,  a  recess  (8)  is  provided  in  the  housing 
and  a  shoulder  (9)  is  formed  on  the  contact  insert  (2).  A 
plastic  element  (10)  is  disposed  in  recess  (8)  against  shoulder 
(9)  and  is  ultrasonically  welded  to  the  contact  insert  (2)  and 
housing  (1). 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  the   I n v e n t i o n  

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

e l e c t r i c a l   c o n n e c t o r   of  t he   p l u g   or  s o c k e t   t y p e .  

D e s c r i p t i o n   of  t he   P r i o r   A r t  

A  s i n g l e -   or  m u l t i - c o n t a c t   c o n n e c t o r   c o m p r i s i n g   a  

h o u s i n g ,   a  s i n g l e - p a r t   or  m u l t i p l e - p a r t   c o n t a c t   i n s e r t  

d i s p o s e d   in  t he   h o u s i n g ,   and  at  l e a s t   one  c o n t a c t   r e -  

s i d i n g   in  the   c o n t a c t   i n s e r t   and  f i x e d   by  the   l a t t e r   i n  

a x i a l   and  r a d i a l   d i r e c t i o n s   is   known  from  German  P a t e n t  

A p p l i c a t i o n   27  02  827.   C o n n e c t o r s   of  t h i s   k ind   a re   u s e d  

p a r t i c u l a r l y   in  the   i n d u s t r i a l   and  m i l i t a r y   a r e a s ,   b u t  

a r e   e m p l o y e d   a l s o   w h e r e v e r   g r e a t   r e l i a b i l i t y ,   h e r m i t i -  

c i t y   and  l i t t l e   s u s c e p t a b i l i t y   to  i n t e r f e r e n c e   a r e  

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

whose   d i a m e t e r   is  c o n s i d e r a b l y   s m a l l e r   t h a n   the   i n s i d e  

d i a m e t e r  o f   the   h o u s i n g .  

When  j o i n i n g   the   c o n t a c t   i n s e r t   and  the   h o u s i n g ,   a  

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

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

e f f e c t i v e ,   i t   is  t i m e - c o n s u m i n g ,   p r i m a r i l y   due  to  t h e  

h e a t   t r e a t m e n t .  

I t   would   be  d e s i r a b l e   to  p r o v i d e   a  m e t h o d   of  p r o -  
d u c i n g   a  p lug   or  a  s o c k e t   c o n n e c t o r   wh ich   is  l e s s   t i m e -  

c o n s u m i n g   and ,   h e n c e ,   r e d u c e s   p r o d u c t i o n   c o s t s .  

SUMMARY  OF  THE  INVENTION 

In  a c c o r d a n c e   'with  t h i s   i n v e n t i o n ,   t h e r e   is   p r o -  
v i d e d   a  m e t h o d   of  p r o d u c i n g   an  e l e c t r i c a l   c o n n e c t o r ,   t h e  

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

p o s e d   in  the   h o u s i n g ,   and  at  l e a s t   one  e l e c t r i c a l   c o n -  

t a c t   d i s p o s e d   in  the  c o n t a c t   i n s e r t ,   c h a r a c t e r i z e d   i n  

t h a t   the   c o n t a c t   i n s e r t   is  f o rmed   of  a  p l a s t i c   m a t e r i a l  

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

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

h o u s i n g .  

In  f u r t h e r   a c c o r d a n c e   w i t h   the  i n v e n t i o n ,   t h e r e   i s  



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

the   c o n n e c t o r   c o m p r i s i n g   a  h o u s i n g ,   a  c o n t a c t   i n s e r t  

d i s p o s e d   in  t h e   h o u s i n g ,   and  a t   l e a s t   one  c o n t a c t  

d i s p o s e d   in  the   c o n t a c t   i n s e r t ,   c h a r a c t e r i z e d   in  t h a t   a  

r e c e s s   is  p r o v i d e d   in  an  i n n e r   w a l l   of  the   h o u s i n g  

a d j a c e n t   to  t h e   c o n t a c t   i n s e r t   and  a  s h o u l d e r   i s  

p r o v i d e d   on  t he   i n s e r t   a d j a c e n t   to  the   r e c e s s ,   a n d  

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

e l e m e n t   i n t o   t he   r e c e s s   and  a b u t i n g   a g a i n s t   t h e  

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

to  bo th   the   h o u s i n g   and  the  c o n t a c t   i n s e r t   to  j o i n   t h e  

h o u s i n g   and  the   c o n t a c t   i n s e r t .  

F u r t h e r   in  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   in  an  e l e c t r i c a l   c o n n e c t o r   c o m p r i s i n g   a  

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

at   l e a s t   one  e l e c t r i c a l   c o n t a c t   d i s p o s e d   in  the  c o n t a c t  

i n s e r t ,   the   i m p r o v e m e n t   c o m p r i s i n g   t h e   c o n t a c t   i n s e r t  

b e i n g   f o rmed   of  a  p l a s t i c   m a t e r i a l   and  b e i n g   u l t r a -  

s o n i c a l l y   w e l d e d   to  the   h o u s i n g   to  c o n n e c t   the   c o n t a c t  

i n s e r t   to  the   h o u s i n g .  

A l so   in  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   in  an  e l e c t r i c a l   c o n n e c t o r   c o m p r i s i n g   a  

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

at   l e a s t   one  e l e c t r i c a l   c o n t a c t   d i s p o s e d   in  the  c o n t a c t  

i n s e r t ,   the   i m p r o v e m e n t   c o m p r i s i n g   a  r e c e s s   in  an  i n n e r  

w a l l   of  the   h o u s i n g   a d j a c e n t   to  t he   c o n t a c t   i n s e r t   and  a  

s h o u l d e r .   on  t he   i n s e r t   a d j a c e n t   to  t he   r e c e s s ,   and  a  

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

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

u l t r a s o n i c a l l y   w e l d e d   to  the   c o n t a c t   e l e m e n t   and  t h e  

h o u s i n g   to  j o i n   the   c o n t a c t   e l e m e n t   and  the   h o u s i n g .  

The  above   p r o b l e m   is  s o l v e d   in  one  e m b o d i m e n t   i n  

t h a t   the   c o n t a c t   i n s e r t   is  f o rmed   of  p l a s t i c   and  i s  

j o i n e d   to  the   h o u s i n g   by  means  of  an  u l t r a s o n i c   w e l d i n g  

p r o c e s s .  
An  a l t e r n a t i v e   p r o c e s s   c o m p r i s e s   i n s e r t i n g   a  

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

r e c e s s e s   p r o v i d e d   on  the   c o n t a c t   i n s e r t   a n d / o r   h o u s i n g  



to  j o i n   the   c o n t a c t   i n s e r t   to  the   h o u s i n g .  

The  m e t h o d s   of  t h i s   i n v e n t i o n   a re   l e s s   t i m e -  

c o n s u m i n g   t h a n   the   p r e v i o u s   p r o c e s s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   l a / b   shows  in  c r o s s - s e c t i o n   two  d e s i g n s   of  a  

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

F i g u r e   2  shows  in  p a r t i a l   c r o s s - s e c t i o n   a n o t h e r  

e m b o d i m e n t   of  the   c o n n e c t o r   of  t h i s   i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  p lug   c o n n e c t o r   shown  in  F i g .   la  i n c l u d e s   a  

h o u s i n g   1,  a  c o n t a c t   i n s e r t   2,  a  c o n t a c t   r e t a i n i n g   p l a t e  

3  and  a  p in   c o n t a c t   4.  Even  t h o u g h   the   d e s i g n   of  a  m a l e  

c o n n e c t o r   p a r t   is  d e s c r i b e d   in  the   f o l l o w i n g ,   i t   g o e s  
w i t h o u t   s a y i n g   t h a t   the   same  c o n s t r u c t i o n   is  p o s s i b l e  

a l s o   f o r   a  f e m a l e   c o n n e c t o r   p a r t ,   and  t h e r e f o r e   s u c h  

p a r t   is  not   s p e c i f i c a l l y   d e s c r i b e d   h e r e i n .  

In  such   a  p l u g   d e s i g n   a  s t r o n g   c o n n e c t i o n   b e t w e e n  

h o u s i n g   1  and  c o n t a c t   i n s e r t   2  is  r e q u i r e d .   To  a c c o m -  

p l i s h   t h i s ,   c o n t a c t   i n s e r t   2  is  f i x e d   in  the   h o u s i n g   1 

by  u l t r a s o n i c   w e l d i n g .  

To  f a c i l i t a t e   t h i s ,   h o u s i n g   1  is  so  d e s i g n e d   a t   i t s  

i n n e r   b e a r i n g   s u r f a c e   5  w h i c h   c o n t a c t s   the  c o n t a c t   i n -  

s e r t   t h a t   j o i n i n g   of  t he   c o n t a c t   i n s e r t   m a t e r i a l ,  

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

i n s t a n c e ,   the   b e a r i n g   s u r f a c e   5  may  be  r o u g h e n e d .  

A  p l a s t i c   w i t h   t h e r m o p l a s t i c   p r o p e r t i e s   s h o u l d   b e  

s e l e c t e d   as  the   c o n t a c t   i n s e r t   m a t e r i a l ,   i . e . ,   a  m a t -  

e r i a l   wh ich   is  p l a s t i c a l l y   d e f o r m a b l e   when  h e a t e d   b y  

u l t r a s o u n d .   A f t e r   t he   f u s i o n   of  the  two  p a r t s ,   p in   4  i s  

i n s e r t e d   and  f a s t e n e d   to  c o n t a c t   r e t a i n i n g   p l a t e   3  in  a  

c o n v e n t i o n a l   m a n n e r .   The  l a t t e r   may  be  c o n n e c t e d   to   t h e  

c o n t a c t   i n s e r t   e i t h e r   in  c o n v e n t i o n a l   m a n n e r   or  a l s o  b y  

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

F i g .   lb  shows  an  a l t e r n a t e   e m b o d i m e n t   w h i c h   i n -  

c l u d e s   h o u s i n g   1  of  a  p l u g   c o n n e c t o r ,   w i t h   a  c o n t a c t  

i n s e r t   6,  a  p in   c o n t a c t   4  and  a  c o n t a c t   r e t a i n i n g   p l a t e  

7  d i s p o s e d   in  i t .  



P r o v i d e d   in  h o u s i n g   1  is  a  r e c e s s   8,  o p p o s i t e   w h i c h  

is  a  s h o u l d e r   9  in  c o n t a c t   i n s e r t   6.  To  j o i n   b o t h   p a r t s  

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

h o u s i n g   in  the   a n n u l a r   h o l l o w   s p a c e   f o rmed   by  the  r e c e s s  

8  and  t h e   s h o u l d e r   9  and  is  p l a s t i c i z e d   by  u l t r a s o u n d .  

Ring   10  a d a p t s   to  the   h o l l o w   s p a c e ,   t h e r e b y   f o r m i n g  

a  c o n n e c t i n g   e l e m e n t   11  b e t w e e n   h o u s i n g   1  and  c o n t a c t  

i n s e r t   6.  T h i s   c o n n e c t i n g   t e c h n i q u e   has  the   a d v a n t a g e  

t h a t   any  d e s i r e d   m a t e r i a l   can  be  c h o s e n   f o r   b o t h   t h e  

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

the   p a r t s   to  the   t h e r m o p l a s t i c   r i n g   10  is  not   n e c e s s a r y .  
If   t he   c o n t a c t   r e t a i n i n g   p l a t e   7  is  to  be  f a s t e n e d  

u l t r a s o n i c a l l y   at   the   same  t i m e   a l s o ,   t h i s   is  p o s s i b l e  

in  s i m p l e   manne r   by  p r o l o n g i n g   the   l e n g t h   of  r i n g   10  s o  

t h a t   a  r e c e s s   12  of  the   c o n t a c t   r e t a i n i n g   p l a t e   7  i s  

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

p l a s t i c   m a t e r i a l   is  p l a s t i f i e d   by  the   u l t r a s o n i c   m e t h o d  

in  f r a c t i o n s   of  s e c o n d s ;   as  s u c h ,   a s s e m b l y   of  t h e s e   p l u g  

c o n n e c t o r s   r e q u i r e s   l i t t l e   t i m e .  

A c c o r d i n g   to  F i g .   2,  a n o t h e r   e m b o d i m e n t   of  t h e  

i n v e n t i o n   is  shown  which   i n c l u d e s   a  known  p l u g   c o n n e c t o r  

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

many  c o n t a c t s ,   a l t h o u g h   o n l y   one  is  shown.   The  c o n t a c t  

16  is  f a s t e n e d   in  an  i n s e r t   15  and  can  be  t a k e n   a p a r t  

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

i n s e r t e d   i n t o   a  h o u s i n g   r i n g   21.  I n s e r t   15  is  j o i n e d   t o  

h o u s i n g   r i n g   21  by  means  of  a  p l a s t i c   r i n g   22  w h i c h   i s  

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

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

to  the   c o n t o u r s   of  a  p a r t   of  t he   s a i d   s p a c e .   If   t h e  

o u t s i d e   c o n t o u r   of  i n s e r t   15  is  s u i t a b l y   d i m e n s i o n e d   a n d  

of  a p p r o p r i a t e   m a t e r i a l ,   the   i n s e r t   can  be  j o i n e d   to  t h e  

h o u s i n g   r i n g   21  d i r e c t l y   by  u l t r a s o u n d .   The  u l t r a s o u n d  

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

due  to  i t s   b e i n g   p u s h e d   i n t o   t he   h o u s i n g   r i n g   at  t h e  

same  t i m e ,   a d a p t s   to  the  l a t t e r ' s   c o n t o u r .  

In  bo th   c a s e s ,   a  r e l i a b l e   and  h e r m e t i c a l l y   t i g h t  

c o n n e c t i o n   is  a s s u r e d .  



To  f a s t e n   an  o u t e r   c a b l e   s h e a t h   to  the  c o n n e c t o r   a  

s h i e l d   a d a p t e r   13  is  p r o v i d e d   w h i c h ,   t o g e t h e r   w i t h   a  c a p  

s c r e w   14,  a c c o m m o d a t e s   at  the   same  t ime   the   s h i e l d i n g  

mesh  of  the   c a b l e .   L o c a t e d   on  the   c o n t a c t   s i d e   is  a  

c o u p l i n g   nu t   17,  by  means  of  w h i c h   the   p lug   can  b e  

f a s t e n e d   to  a  s o c k e t   (no t   s h o w n ) .   A  l o c k i n g   r i n g   19 

l i m i t s   t he   a x i a l   m o b i l i t y   of  c o u p l i n g   nut   17,  and  i n  

a d d i t i o n   a  s p r i n g   w a s h e r   20  is  p r o v i d e d   to  e l i m i n a t e  

p l a y   b e t w e e n   t he   s o c k e t   and  the   p l u g   c o n n e c t o r s .  

I t   can  be  s een   t h a t   the   p r e s e n t   i n v e n t i o n   p r o v i d e s  

a s s e m b l y   of  a  c o n n e c t o r   in  a  s h o r t   t ime   and  in  a  s i m p l e  

m a n n e r .  



1.  A  method   of  p r o d u c i n g   an  e l e c t r i c a l   c o n n e c t o r ,  

s a i d   c o n n e c t o r   c o m p r i s i n g   a  h o u s i n g   ( 1 ) ,   a  c o n t a c t  

i n s e r t   (2)  d i s p o s e d   in  s a i d   h o u s i n g ,   and  a t   l e a s t   o n e  

e l e c t r i c a l   c o n t a c t   (4)  d i s p o s e d   in  s a i d   c o n t a c t   i n s e r t ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   c o n t a c t   i n s e r t   is  fo rmed   of  a  

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

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

i n s e r t   to  s a i d   h o u s i n g .  

2.  The  m e t h o d   of  c l a i m   1,  i n c l u d i n g   an  i n t e r n a l  

s u r f a c e   (5)  in  s a i d   h o u s i n g   a g a i n s t   w h i c h   s a i d   c o n t a c t  

i n s e r t   is  d i s p o s e d ,   and  i n c l u d i n g   the   s t e p   of  r o u g h e n i n g  

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

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

3.  The  m e t h o d   of  c l a i m   1  w h e r e i n   s a i d   p l a s t i c  

m a t e r i a l   is  a  t h e r m o p l a s t i c   m a t e r i a l .  

4.  The  m e t h o d   of  c l a i m   1  w h e r e i n   s a i d   c o n t a c t   i s  

r e t a i n e d   in  a  c o n t a c t   r e t a i n i n g   p l a t e   ( 7 ) ,   and  i n c l u d i n g  

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

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

5.  The  m e t h o d   of  c l a i m   4  w h e r e i n   s a i d   s t e p   o f  

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

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

6.  A  me thod   of  p r o d u c i n g   an  e l e c t r i c a l   c o n n e c t o r ,  

s a i d   c o n n e c t o r   c o m p r i s i n g   a  h o u s i n g   ( 1 ) ,   a  c o n t a c t  

i n s e r t   (2)  d i s p o s e d   in  s a i d   h o u s i n g ,   and  at   l e a s t   o n e  

c o n t a c t   (4)  d i s p o s e d   in  s a i d   c o n t a c t   i n s e r t ,  

c h a r a c t e r i z e d   in  t h a t   a  r e c e s s   (8)  is  p r o v i d e d   in  a n  

i n n e r   w a l l   of  s a i d   h o u s i n g   a d j a c e n t   to  s a i d   c o n t a c t  

i n s e r t   and  a  s h o u l d e r   (9)  is  p r o v i d e d   on  s a i d   i n s e r t  

a d j a c e n t   to  s a i d   r e c e s s ,   and  i n c l u d i n g   the   s t e p s   o f  

i n s e r t i n g   a  p l a s t i f i a b l e   p l a s t i c   e l e m e n t   (10)   i n t o   s a i d  

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

u l t r a s o n i c a l l y   w e l d i n g   s a i d   p l a s t i c   e l e m e n t   to  bo th   s a i d  

h o u s i n g   and  s a i d   c o n t a c t   i n s e r t   to  j o i n   s a i d   h o u s i n g   a n d  

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

7.  The  m e t h o d   of  c l a i m   6  w h e r e i n   s a i d   c o n t a c t   i s  

r e t a i n e d   in  a  c o n t a c t   r e t a i n i n g   p l a t e   ( 7 ) ,   and  i n c l u d i n g  



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

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

8.  The  m e t h o d   of  c l a i m   7  w h e r e i n   s a i d   c o n t a c t  

r e t a i n i n g   p l a t e   i n c l u d e s   a  r e c e s s   (12)  a d j a c e n t   to  a n  

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

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

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

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

s a i d   h o u s i n g   to  j o i n   s a i d   h o u s i n g   and  s a i d   c o n t a c t  

r e t a i n i n g   p l a t e .  

9.  The  m e t h o d   of  c l a i m   8,  w h e r e i n   s a i d   p l a s t i c  

e l e m e n t   is  a  t h e r m o p l a s t i c   m a t e r i a l .  

10.  In  an  e l e c t r i c a l   c o n n e c t o r   c o m p r i s i n g   a  

h o u s i n g   ( 1 ) ,   a  c o n t a c t   i n s e r t   (2)  d i s p o s e d   in  s a i d  

h o u s i n g ,   and  a t   l e a s t   one  e l e c t r i c a l   c o n t a c t   ( 4 )  

d i s p o s e d   in  s a i d   c o n t a c t   i n s e r t ,   t he   i m p r o v e m e n t  

c o m p r i s i n g   s a i d   c o n t a c t   i n s e r t   be ing   f o r m e d   of  a  p l a s t i c  

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

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

11.  The  c o n n e c t o r   of  c l a i m   10,  i n c l u d i n g   a  c o n t a c t  

r e t a i n i n g   p l a t e   ( 7 ) ,   s a i d   c o n t a c t   b e i n g   r e t a i n e d   in  s a i d  

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

to  s a i d   c o n t a c t   i n s e r t .  

12.  The  c o n n e c t o r   of  c l a i m   11,  w h e r e i n   s a i d   c o n -  

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

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

13.  The  c o n n e c t o r   of  c l a i m   10,  w h e r e i n   s a i d  

p l a s t i c   m a t e r i a l   is  a  t h e r m o p l a s t i c   m a t e r i a l .  

14.  The  c o n n e c t o r   of  c l a i m   13,  i n c l u d i n g   a  

r o u g h e n e d   i n t e r n a l   s u r f a c e   (5)  in  s a i d   h o u s i n g   a g a i n s t  

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

15.  In  an  e l e c t r i c a l   c o n n e c t o r   c o m p r i s i n g   a  

h o u s i n g   ( 1 ) ,   a  c o n t a c t   i n s e r t   (2)  d i s p o s e d   in  s a i d  

h o u s i n g ,   and  at   l e a s t   one  e l e c t r i c a l   c o n t a c t   ( 4 )  

d i s p o s e d   in  s a i d   c o n t a c t   i n s e r t ,   t he   i m p r o v e m e n t  

c o m p r i s i n g   a  r e c e s s   (8)  in  an  i n n e r  w a l l   of  s a i d   h o u s i n g  

a d j a c e n t   to  s a i d   c o n t a c t   i n s e r t   and  a  s h o u l d e r   (9)  o n  

s a i d   i n s e r t   a d j a c e n t   to  s a i d   r e c e s s ,   and  a  p l a s t i c  



e l e m e n t   (10)   i n s e r t e d   i n t o   s a i d   r e c e s s   and  a b u t i n g  

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

s o n i c a l l y   w e l d e d   to  s a i d   c o n t a c t   e l e m e n t   and  s a i d  

h o u s i n g   to  j o i n   s a i d   c o n t a c t   e l e m e n t   and  s a i d   h o u s i n g .  

16.  The  c o n n e c t o r   of  c l a i m   15,  w h e r e i n   s a i d  

c o n t a c t   is   r e t a i n e d   in  a  c o n t a c t   r e t a i n i n g   p l a t e   ( 7 )  

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

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

17.  The  c o n n e c t o r   of  c l a i m   16,  i n c l u d i n g   a  r e c e s s  

(12)  in  s a i d   c o n t a c t   r e t a i n i n g   p l a t e   a d j a c e n t   an  i n n e r  

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

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

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

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

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

18.  The  c o n n e c t o r   of  c l a i m   17  w h e r e i n   s a i d   p l a s t i c  

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