
Europaisches  Patentamt 

European  Patent  Office  @  Publication  number:  0   0 6 3   9 2 5  
A 1  Office  europeen  des  brevets  ^   1 

®  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  82302060.7  ®  Int.  CI.3:  C  25  D  5 / 0 2  

®  Date  of  filing  :  22.04.82 

@  Priority:  24.04.81  GB  8112666  ®  Applicant:  James,  John  Gilbert,  31  WoodwayeOxhey, 
Watford  Hertfordshire  WD1  4NN  (GB) 

@  Dateof  publication  of  application:  03.11.82  @  Inventor:  James,  John  Gilbert,  31  Woodwaye  Oxhey, 
Bulletin  82/44  Watford  Hertfordshire  WD1  4NN  (GB) 

©  Representative:  Griffin,  Kenneth  David,  Saunders  & 
©  Designated  Contracting  States:  BE  CH  DE  FR  IT  LI  NL  Dolleymore  2  Norfolk  Road,  Rickmansworth 

SE  Hertfordshire  WD3  1  JH  (GB) 

10  
CM 
©  

CO 
<D 
o  

o  

0 .  
I l l  

@  Electro-plating  process  and  products  therefrom. 

A  process  for  electro-plating  a  selected  surface  area  of 
an  electrical  connector  contact  element  (2),  e.g.  of  copper  al- 
loy,  comprising  electro-plating  the  connector  in  the  absence  of 
a  masking  (1)  element  to  give  the  required  thickness  of  plating 
material  in  the  selected  area,  (3)  applying  a  masking  element, 
such  as  a  pin  or  sheath,  to  the  selected  area  of  the  connector 
where  the  plating  material  is  to  be  retained,  and  stripping  the 
plating  material  from  the  unmasked  parts  of  the  connector  so 
that  the  connector  remains  plated  in  the  selected  area  only. 
The  process  is  especially  applicable  to  connectors  suitable  for 
use  in  the  assembly  of  computers. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r  

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

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

c o n t a c t s ,   a s m a y   be  u s e d   in  t he   a s s e m b l y   of  c o m p u t e r s   a n d  

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

of  t h a t   p r o c e s s . -  

In  o r d e r   to  e n s u r e   good  e l e c t r i c a l   c o n t a c t ,  

i n c u r r i n g   t h e   minimum  of  e l e c t r i c a l   r e s i s t a n c e   b e t w e e n  

c o n n e c t o r   c o n t a c t s ,   such   as  t h o s e   p r o d u c e d   by  S w i s s - s l i d i n g  

head   m a c h i n e s ,   i t   i s   c u s t o m a r y   to  e l e c t r o - p l a t e   t he   c o n t a c t s ,  

w h i c h   a r e   u s u a l l y   of  c o p p e r   a l l o y   ( e . g .   b r a s s ,   b r o n z e   o r  

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

p a l l a d i u m   or  r h o d i u m ,   or  p o s s i b l y   some  o t h e r   p r e c i o u s  

m e t a l .   T y p i c a l l y ,   t he   e l e c t r i c a l   c o n t a c t   a r e a   of  m a l e /  
c o n n e c t o r  

f e m a l e - c o n t a c t s   may  r e q u i r e   a  l a y e r   of  p l a t e d   m a t e r i a l   o f  

f rom  1 .25   to  5  m i c r o n s   t h i c k ,   d e p e n d i n g   upon  t he   end  u s e  

of  t he   c o n n e c t o r .   In  p r a c t i c e   s u c h   t h i c k n e s s e s   h a v e  

g e n e r a l l y   been   f o u n d   to  g i v e   s a t s i f a c t o r y   e l e c t r i c a l   c o n -  

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

m a t e r i a l   to  mee t   t he   n o r m a l   wear   and  t e a r   to  w h i c h   t h e  

c o n t a c t   i s   s u b j e c t e d .   H o w e v e r ,   in  o r d e r   to  a c h i e v e   a  

s a t i s f a c t o r y   t h i c k n e s s   of  p l a t i n g   m a t e r i a l   on  the   e l e c -  

t r i c a l   c o n t a c t   a r e a ,   i t   has  been   f o u n d   n e c e s s a r y ,   f rom  a  

p r a c t i c a l   s t a n d p o i n t ,   to  p l a t e   t he   who le   of  t he   c o n n e c t o r  

c o n t a c t   ( i . e .   b o t h   e l e c t r i c a l   c o n t a c t   and  n o n - c o n t a c t  



s u r f a c e   a r e a s )   to  a  s i m i l a r   t h i c k n e s s ,   and  in  t he   c a s e  

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

c o n t a c t   a r e a   to  be  p l a t e d ,   to  p l a t e   t he   n o n - c o n t a c t   a r e a  

of  t he   c o n n e c t o r   to  a  g r e a t e r   t h i c k n e s s   t h a n   t h a t   r e q u i r e d  

f o r   t h e   c o n t a c t   a r e a ,   in  o r d e r   to  a c h i e v e   the   r e q u i r e d  

t h i c k n e s s   on  t h e   i n t e r n a l   c o n t a c t   a r e a .   T h u s ,   f e m a l e  

e l e c t r i c a l   c o n n e c t o r   c o n t a c t s   r e q u i r e ,   in  p r a c t i c e ,   t o  

be  p l a t e d   w i t h   an  e x c e s s   of  p l a t i n g   m a t e r i a l   h a v i n g   r e g a r d  

to  t he   need   to  p r o v i d e   o n l y   a  t h i n   l a y e r   of  m a t e r i a l   i n  

t h e   e l e c t r i c a l   c o n t a c t   a r e a .   For  e x a m p l e ,   i t   may  b e  

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

f e m a l e   c o n n e c t o r   c o n t a c t ,   to  p l a t e   t he   e x t e r n a l   s u r f a c e s  

of  t h e   c o n t a c t   w i t h   a  l a y e r   of  g o l d   2  m i c r o n s   t h i c k   i n  

o r d e r   to  a c h i e v e   a  l a y e r   1 .25   m i c r o n s   t h i c k   on  t h e  

i n t e r n a l   c o n t a c t   a r e a .   In  o t h e r   i n s t a n c e s   t he   d i f f e r e n c e  

may  b e m o r e   p r o n o u n c e d ,   in  some  c a s e s   f e m a l e   p a r t s   r e -  

q u i r i n g   an  8  m i c r o n   l a y e r   of  g o l d   on  t he   e x t e r n a l   s u r f a c e  

to  g i v e   a  5  m i c r o n   l a y e r   on  the   i n t e r n a l   c o n t a c t   a r e a .  

T h u s ,   t h e r e   can  be  a  s i g n i f i c a n t   w a s t a g e   o f  

p l a t i n g   m a t e r i a l   a r s i s i n g   f rom  (1)  t he   p r e s e n c e   o f  

p l a t i n g   on  n o n - c o n t a c t   e x t e r n a l   p a r t s   of  a  c o n n e c t o r ,   a n d  

(2)  t he   p r e s e n c e   of  e x c e s s   p l a t i n g   on  n o n - c o n t a c t   e x t e r n a l  

p a r t s   of  a  c o n n e c t o r   w h e r e   t he   c o n t a c t   a r e a   is   i n t e r n a l .  

A t t e m p t s   have   been   made  to  m i n i m i z e   t he   p l a t i n g  

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

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



c a s e   of  f e m a l e   c o n n e c t o r s ,   j e t t i n g   m e t h o d s   whe re   a  s t r e a m  

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

s u r f a c e   of  t he   c o n n e c t o r .   H o w e v e r ,   s u c h   r e m e d i e s   have   n o t  

p r o v e d   p a r t i c u l a r l y   s u c c e s s f u l .  

In  t he   p r e s e n t   i n v e n t i o n   a  s e l e c t e d   s u r f a c e  

a r e a   e l e c t r o - p l a t i n g   p r o c e s s   i s   p r o v i d e d ,   wh ich   s i g n i f i -  

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

A c c o r d i n g l y ,   t he   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  

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

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

p l a t i n g   t he   c o n n e c t o r   e l e m e n t   in  t he   a b s e n c e   of  a  m a s k i n g  

e l e m e n t   to  g i v e   t he   r e q u i r e d   t h i c k n e s s   of  p l a t i n g   m a t e r i a l  

in  t he   s e l e c t e d   a r e a ,   a p p l y i n g   a  m a s k i n g   e l e m e n t   to  t h e  

s e l e c t e d   a r e a   of  t he   c o n n e c t o r   e l e m e n t   where   the   p l a t i n g  

m a t e r i a l   i s   to  be  r e t a i n e d ,   and  r e m o v i n g   the   p l a t i n g  

m a t e r i a l   f rom  t he   u n m a s k e d   p a r t s   of  t he   c o n n e c t o r   e l e m e n t ,  

so  t h a t   t he   c o n n e c t o r   e l e m e n t   r e m a i n s   p l a t e d   in  t h e  

s e l e c t e d   a r e a   o n l y .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   an  e l e c -  

t r i c a l   c o n n e c t o r   c o n t a c t   e l e m e n t   w h i c h   has  been   s e l e c t i v e l y  

e l e c t r o - p l a t e d   a c c o r d i n g   to  t he   a b o v e   p r o c e s s .  

A l t h o u g h   r e f e r e n c e   has   been   made  above   to  t h e  

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

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

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

or  h i g h   s p e e d   s t a m p i n g   m a c h i n e s .  



The  m a s k i n g   e l e m e n t ,   which   is  u s u a l l y   in  t h e  

form  of  an  e l o n g a t e   p in   ( f e m a l e   c o n n e c t o r )   or  t u b u l a r   s h e a t h  

(male   c o n n e c t o r )   must   c l e a r l y   make  a  good  f i t   w i t h  

the   c o n n e c t o r   c o n t a c t   to  m i m i m i z e   t he   r i s k   of  l o s s   o f  

p l a t i n g   m a t e r i a l   f rom  the   c o n t a c t   a r e a ,   and  such   a  f i t   m a y ,  

i f   n e c e s s a r y ,   be  i m p r o v e d   by  the   p r e s e n c e   of  an  i n e r t  

s e a l i n g   s u b s t a n c e ,   such   as  a  s i l i c o n e   g r e a s e .  

The  m a s k i n g   e l e m e n t   is   p r e f e r a b l y   of  i n e r t  

m a t e r i a l   as  r e g a r d s   t he   p r o c e s s   of  the   i n v e n t i o n   and  i n  

p r a c t i c e ,   m a t e r i a l s   such   as  s t a i n l e s s   s t e e l   or  p l a s t i c s ,  

f o r   e x a m p l e ,   s i l i c o n e   r u b b e r s ,   may  be  e m p l o y e d .   A l t e r n a -  

t i v e l y ,   a  m a s k i n g   ink   or  wax  may  a l s o   be  u s e d ,   i f  

a p p r o p r i a t e .  

The  a c c o m p a n y i n g   f i g u r e   i l l u s t r a t e s   d i a g r a m -  

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

1  in  r e l a t i o n   to  a  f e m a l e   c o n n e c t o r   c o n t a c t   2  in  wh ich   t h e  

c y l i n d r i c a l   i n t e r n a l   e l e c t r i c a l   c o n t a c t  s u r f a c e   a r e a   3  o f  

the   f e m a l e   c o n n e c t o r   is  to  be  m a s k e d .   R e f e r e n c e   to  t h e  

f i g u r e   i s   a l s o   made  in  t he   f o l l o w i n g   e x a m p l e   of  a  p r o c e s s  

e m b o d y i n g   the   p r e s e n t   i n v e n t i o n ,   where   a p p r o p r i a t e .  

For  c o n v e n i e n c e   s u c h   a  p r o c e s s   w i l l   be  d e s -  

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

l e a d e d   b r o n z e   made  by  S w i s s - s l i d i n g   head  m a c h i n i n g ,  

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

may  be  e x p l o i t e d   in  an  a p p r o p r i a t e   b a r r e l   p l a t i n g   o r  

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



of  c o n n e c t o r   c o n t a c t s   may  be  t r e a t e d   s i m u l t a n e o u s l y .   T h e  

t h i c k n e s s   of  t h e   p l a t e d   m a t e r i a l   may  c o n v e n i e n t l y   b e  

m e a s u r e d   by  e s t a b l i s h e d   " b a c k - s c a t t e r i n g "   or  m i c r o   c r o s s -  

s e c t i o n a l   m e t h o d s .  

A f t e r   c o n v e n t i o n a l   d e g r e a s i n g   and  e l e c t r o -  

c l e a n i n g   and  p o l i s h i n g   p r o c e s s e s ,   t he   c o n n e c t o r   c o n t a c t   2 

i s   o p t i o n a l l y   e l e c t r o - p l a t e d   w i t h   c o p p e r   ( e m p l o y i n g ,   f o r  

e x a m p l e ,   c o p p e r   g l e a m   PC  or  c u p r a l   B  s o l u t i o n ) *   to  g i v e   a  

1  m i c r o n   t h i c k   l a y e r   in  t he   c o n t a c t   a r e a   3,  a n d / o r   n i c k e l  

( e m p l o y i n g ,   f o r   e x a m p l e ,   LCT  s e m i - b r i g h t   n i c k e l   s o l u t i o n ) *  

to  g i v e   a  2  to  4  m i c r o n   l a y e r   in  t he   same  a r e a .   T h e s e  

p r o c e s s e s   may  be  d e s c r i b e d   as  p r e - t r e a t m e n t s ,   t he   p r e s e n c e  

of  c o p p e r   a n d / o r   n i c k e l   d e p e n d i n g   upon  the   end  use  of  t h e  

c o n n e c t o r .  

The  c o n n e c t o r   is   t h e n   c o n v e n t i o n a l l y   e l e c t r o -  

p l a t e d   w i t h   g o l d   ( e m p l o y i n g ,   f o r   e x a m p l e ,   as  a p p r o p r i a t e  

A u r o s p e e d   E,  A u r o n a l   MRC,  A u r o n a l   MRN,  Auro  Vel  HV, 

A u r o n a l   44,  Auro  Glo  PN,  or  Auro  Glo  PC  s o l u t i o n s ) *   t o  

g i v e   t h e   r e q u i r e d   t h i c k n e s s   in  t he   c o n t a c t   a r e a   3.  I n  

p r a c t i c e   t he   t h i c k n e s s   of  p l a t e d   m a t e r i a l   in  the   c o n t a c t  

a r e a   may  v a r y   f rom  0 .5   to  5  m i c r o n s   s u b j e c t   to  end  u s e .  

H o w e v e r ,   to  a c h i e v e   s u c h   a  t h i c k n e s s   in  t he   c o n t a c t   a r e a ,  

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

l a y e r   of  p l a t i n g   m a t e r i a l   1  to  8  m i c r o n s   t h i c k   on  t h e  

e x t e r n a l   s u r f a c e   4  of  t he   c o n n e c t o r ,   d e p e n d i n g   on  t h e  

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

d i m e n s i o n s .  



A f t e r   w a s h i n g   w i t h   d e - i o n i z e d   w a t e r   ( d r a g - o u t ) ,  

t h e   c o n n e c t o r   i s   c l e a n e d   in  t he   u s u a l   m a n n e r   and  d r i e d .  

In  t he   p r e s e n t   i n v e n t i o n   a  m a s k i n g   p in   1,  f o r  

e x a m p l e ,   in  s t a i n l e s s   s t e e l ,   is   now  c a r e f u l l y   i n s e r t e d  

i n t o   t he   f e m a l e   c o n n e c t o r   2  to  c o v e r   a l l   of  t he   e l e c t r i c a l  

c o n t a c t   a r e a   3  of  t he   c y l i n d r i c a l   i n t e r n a l   s u r f a c e   of  t h e  

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

i s   i m p o r t a n t   to  e n s u r e   t h a t   t he   m a s k i n g   p in   f i t s  

a c c u r a t e l y   and  t i g h t l y   o v e r   t he   w h o l e   of  t he   s e l e c t e d  

c o n t a c t   a r e a   in  o r d e r   to  m i n i m i z e   l o s s   of  g o l d   p l a t e   t h e r e -  

f rom  in  t he   n e x t   s t a g e   of  t he   p r o c e s s ,   when  t h e  c o n n e c t o r  

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

S t r i p   101  s o l u t i o n ) *   u n t i l   a l l   u n m a s k e d   a r e a s   of  t h e  

c o n n e c t o r   have   been   s t r i p p e d   of  g o l d - p l a t e d   m a t e r i a l .  

A f t e r   s t r i p p i n g ,   t he   c o n n e c t o r   i s   w a s h e d   and  d r i e d   a s  

b e f o r e   and  t h e   m a s k i n g   p in   r e m o v e d .  

The  c o n n e c t o r   c o n t a c t   may  f i n a l l y   be  f l a s h -  

p l a t e d   w i t h ,   f o r   e x a m p l e ,   a  l a y e r   of  0 . 1 5   m i c r o n s   o f  

g o l d   (as  m e a s u r e d   on  t h e   e x t e r n a l   s u r f a c e ) ,   f o r   c o s m e t i c  

p u r p o s e s .  

The  a p p l i c a t i o n   of  t h e   p r e s e n t   i n v e n t i o n   to  a  

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

a b o v e   in  r e s p e c t   of  f e m a l e   c o n t a c t s ,   e x c e p t   t h a t   t h e  

m a s k i n g   d e v i c e   i s   p l a c e d   on  to  t he   c o n t a c t   i n s t e a d   o f  

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

To  a s s i s t   in  m a k i n g   a  good  m e c h a n i c a l   f i t  



b e t w e e n   e i t h e r   the   c o n n e c t o r   c o n t a c t   and  m a s k i n g   e l e m e n t  

or  c o n n e c t o r   c o n t a c t s   t h e m s e l v e s ,   the   p a r t s   may  be  s p l i t   o r  

t a p e r e d   or  o t h e r w i s e   m o d i f i e d .  

Thus ,   the   p r e s e n t   i n v e n t i o n  e n a b l e s   the   use  o f  

p l a t i n g   m a t e r i a l   to  be  l i m i t e d   to  the  r e q u i s i t e   t h i c k n e s s  

in  t he   e l e c t r i c a l   c o n t a c t   a r e a   on ly   of  the   c o n n e c t o r  

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

the   p l a t i n g   m a t e r i a l   c o n c e r n e d .  

When  the   p r e s e n t   i n v e n t i o n   i s  c a r r i e d   out   i n  

c o n j u n c t i o n   w i t h   a  b a r r e l   p l a t i n g   or  s i m i l a r   mass  p l a t i n g  

p r o c e s s ,   the   m a s k i n g   e l e m e n t s   may  be  l o a d e d ,   e i t h e r   i n t o  

or  on  to  the   c o n n e c t o r   c o n t a c t s ,   as  the   c a s e   may  be,  by 

an  a u t o m a t i c   a s s e m b l y   m a c h i n e .   S u b s e q u e n t l y ,   the   c o n t a c t s  

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

p r o c e s s   i s   f u l l y   a u t o m a t i c .   The  m a s k i n g   e l e m e n t s   can ,   o f  

c o u r s e ,   be  f i t t e d   m a n u a l l y   when  the   number   of  c o n n e c t o r  

c o n t a c t s   i n v o l v e d   is   s m a l l .  

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

s o l u t i o n ,   is  c a r r i e d   out   by  t h e  u s u a l   w e l l   e s t a b l i s h e d  

t e c h n i q u e s ,   when  the   r e c o v e r y   of  g o l d  c a n   be  a s  h i g h  a s  

99%.  

*  T h e s e   s o l u t i o n s   a r e   a v a i l a b l e   from  Lea  R o n a l  

(UK)  L i m i t e d ,   A s h b o u r n e   Road,   B u x t o n ,  

D e r b y s h i r e ,   E n g l a n d .  



1.  A  p r o c e s s   f o r   e l e c t r o - p l a t i n g   a  s e l e c t e d   s u r f a c e  

a r e a   of  an  e l e c t r i c a l   c o n n e c t o r   c o n t a c t   e l e m e n t  

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

t h e   a b s e n c e   of  a  m a s k i n g   e l e m e n t   to  g i v e   t h e   r e q u i r e d  

t h i c k n e s s   of  p l a t i n g   m a t e r i a l   in   t h e   s e l e c t e d   a r e a ,  

a p p l y i n g   a  m a s k i n g   e l e m e n t   to   t h e   s e l e c t e d   a r e a   of  t h e  

c o n n e c t o r   e l e m e n t   w h e r e   t h e   p l a t i n g   m a t e r i a l   is   to  b e  

r e t a i n e d ,   and  r e m o v i n g   t h e   p l a t i n g  m a t e r i a l   f r o m   t h e  

u n m a s k e d   p a r t s   of  t h e   c o n n e c t o r   e l e m e n t ,   so  t h a t   t h e  

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

o n l y .  

2.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   t h e   c o n n e c t o r   e l e m e n t   is   made  f r o m   a  c o p p e r   a l l o y .  

3.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   1  or  2 

c h a r a c t e r i s e d   in   t h a t   t h e   c o n n e c t o r   e l e m e n t   is   p l a t e d   w i t h  

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

s i l v e r ,   p a l l a d i u m   and  r h o d i u m .  

4.  A  p r o c e s s   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1  to  3 

c h a r a c t e r i s e d   in   t h a t   t h e   t h i c k n e s s   of  p l a t e d   m a t e r i a l   i n  

t h e   s e l e c t e d   a r e a   l i e s   w i t h i n   t h e   r a n g e   0 .5   to   5  m i c r o n s .  

5.  A  p r o c e s s   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1  to   4  

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

c o n n e c t o r   e l e m e n t   i s   in  t h e   f o r m   of  an  e l o n g a t e   p i n .  

6.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   1  to   4  

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

c o n n e c t o r   e l e m e n t   is   in  t h e   fo rm  of  a  t u b u l a r   s h e a t h .  



7.  A  p r o c e s s   a c c o r d i n g   to  C l a i m   5  or  6 

c h a r a c t e r i s e d   in  t h a t   t h e   m a s k i n g   e l e m e n t   is   made  f r o m  

s t a i n l e s s   s t e e l .  

8.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   1  to   7 

c h a r a c t e r i s e d   in  t h a t   t h e   c o n n e c t o r   e l e m e n t   a n d / o r   m a s k i n g  

e l e m e n t   is   s p l i t   a n d / o r   t a p e r e d   to  i m p r o v e   i t s   m e c h a n i c a l  

f i t .  

9.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   1  to   8  

c h a r a c t e r i s e d   in   t h a t   p l a t e d   m a t e r i a l   a p p l i e d   to  t h e  

u n m a s k e d   a r e a s   of  t h e   c o n n e c t o r   e l e m e n t   is  r e m o v e d   b y  

s t r i p p i n g .  

10.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  t he   p r e c e d i n g  

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

s u b s e q u e n t l y   f l a s h - p l a t e d .  
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