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@  An  anode  for  brush-plating. 

  There  is  provided  an  anode  for  electrolytic  brushplating 
processes.  The  anode  comprises  a  body  (1)  made  of  an 
electrically  non-conductive  material.  Arranged  on  the 
anode  body  are  anode  plates  (4)  of  electrically  conductive 
material.  The  anode  plates  are  exchangeable.  The  anode 
plates  carry  a  resilient,  electrically  insulating  strip  or  net  of, 
for  example,  polypropylene,  which  forms  the  brush  of  the 
anode.  The  anode  plates  (4)  are  resilient,  so  as  to  enable 
them  to  conform  to  the  surface  of  the  object  (2)  which 
functions  as  a  cathode  and  which  is  to  be  plated.  The  anode 
plates  and  the  insulating  strip  or  net  (vira)  are  carried  by  the 
anode  body. 



The  i n v e n t i o n   r e l a t e s   to   an  a n o d e   f o r   e l e c t r o l y t i c  

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

an  e l e c t r i c a l l y   n o n - c o n d u c t i n g   m a t e r i a l .  

Known  a n o d e s   f o r   e l e c t r o l y t i c   p l a t i n g   a c c o r d i n g   t o .  

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

t i v e   c e n t r a l   b o d y ,   w h i c h   is   p r e f e r a b l y   made  of  g r a p h i t e  

and  w h i c h   is   wound  w i t h   p o l y p r o p y l e n e - w o o l ,   whose   f u n c t i o n  

is   to   a c t   as  a  c a r r i e r   f o r   t h e   e l e c t r o l y t e   and  to   s e r v e  

as  a  s p a c e r   b e t w e e n   a n o d e   and  c a t h o d e .  

Wi th   s u c h   an  a n o d e   t h e   r a t e   a t   w h i c h   p l a t i n g   can  b e  

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

when  a  h i g h e r   c u r r e n t   s t r e n g t h   is   to   be  u s e d .   A n o t h e r  

d i s a d v a n t a g e   i s   t h a t   t h e   g r a p h i t e   d i s i n t e g r a t e s ,   c a u s i n g ,  

among  o t h e r   t h i n g s ,   t h e   a n o d e   to   l o s e   i t s   s h a p e   and  i t s  

m e c h a n i c a l   s t r e n g t h .  

C o n s i d e r a b l y   h i g h e r   c u r r e n t   d e n s i t i e s   can  be  u s e d  

when  u s i n g   a n o d e s   of  t h e   k i n d   d e s c r i b e d   in  U.S .   p a t e n t  

s p e c i f i c a t i o n s   4  210  497  and  4  235  691,   r e s u l t i n g   in   a  

c o n s i d e r a b l e   i n c r e a s e   in   t h e   p l a t i n g   r a t e .   Wi th   r e s p e c t  

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

i n  t h e   a f o r e m e n t i o n e d   U.S.   p a t e n t   s p e c i f i c a t i o n s ,   s a i d  

a n o d e s   a r e   to   be  c o n s i d e r e d   as  d i s p o s a b l e   a n o d e s ,   in  o t h e r  

w o r d s   a n o d e s   f o r   o n e - t i m e   u se   o n l y .   When  u s i n g   a n o d e s   o f  

t h i s   l a t t e r   e m b o d i m e n t ,   on  a  l a r g e   s c a l e ,   h o w e v e r ,   s a i d  

a n o d e s   have   been   f o u n d   u n s u i t a b l e   f r o m ,   i n t e r   a l i a ,   t h e  

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

s t e e l   a n o d e s   a r e   u s e d ,   t h e   p l a t i n g   l a y e r   has   b e e n   w o r n  

away  in   a  s h o r t   p e r i o d   of  t i m e   and  t h e   e l e c t r o l y t e  

d e s t r o y e d .   F u r t h e r ,   l o c a l i z a t i o n   or  c e n t e r i n g   has   b e e n   a  



r e s t r i c t i n g   f a c t o r   ( w i t h   r e s p e c t   to   t h e   w i s h   f o r   a  u n i f o r m  

l a y e r   t h i c k n e s s ) ,   i . e .   i t   has   b e e n   f o u n d   i m p o s s i b l e   t o  

m a i n t a i n   a  c o n s t a n t   d i s t a n c e   b e t w e e n   t h e   a n o d e   and  t h e  

c a t h o d e .  

An  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   i s   to   p r o v i d e   a n  

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

u s i n g   known  a n o d e s   a r e   e l i m i n a t e d .  

The  a n o d e   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   i s  

c h a r a c t e r i z e d   by  an  a n o d e   body  of   e l e c t r i c a l l y   n o n - c o n d u c -  

t i v e   m a t e r i a l ,   w h e r e a t   on  t h e   a n o d e   body   is   a r r a n g e d   a t  

l e a s t   one  a n o d e   p l a t e   of  e l e c t r i c a l l y   c o n d u c t i v e   m a t e r i a l ,  

and  a  s p a c e r   in   t h e   f o r m   of  an  e l e c t r i c a l l y   n o n - c o n d u c t i n g  

s t r i p   or  n e t   w h i c h   f o r m s   t h e   b r u s h   of   t h e   a n o d e .  

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

w h i c h   can   be  r e p l a c e d .   T h i s   a f f o r d s   t h e   t e c h n i c a l  

a d v a n t a g e   w h e r e b y   t h e   p l a t i n g   r a t e   can   be  i n c r e a s e d   up  t o  

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

due  to   t h e   f a c t   t h a t   t h e   a n o d e   i s   s e l f - c e n t e r i n g   in   t h e  

c a t h o d e ,   or   v i c e   v e r s a .   B e c a u s e   t h e   body   of  t h e   a n o d e   i s  

c o n s t r u c t e d   of   e l e m e n t s   of  an  e l e c t r i c a l l y   n o n - c o n d u c t i v e  

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

c o n v e r s i o n   f r o m   two  to   f o u r   t i m e s ,   b e c a u s e   t h e   e l e c t r o l y t e  

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

b e t w e e n   t h e   a n o d e   and  t h e   c a t h o d e .   The  d i s t a n c e   b e t w e e n  

t h e   a n o d e   and  c a t h o d e   s h o u l d ,   n a m e l y ,   be  as  s m a l l   a s  

p o s s i b l e ,   t h e r e b y   to   r e d u c e   t h e   r e s i s t a n c e   in   t h e   l i q u i d  

so  t h a t   t h e   i n c r e a s e   of  t e m p e r a t u r e   i s   m i n i m a l .   F u r t h e r ,  

one  and  t h e  s a m e   a n o d e   can  be  r e - a d j u s t e d ,   t h e r e b y  

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

d i f f e r i n g   d i a m e t e r s .  

So  t h a t   t h e   i n v e n t i o n   w i l l   be  more   r e a d i l y   u n d e r -  

s t o o d   and  f u r t h e r  f e a t u r e s   t h e r e o f   made  a p p a r e n t   t w o  

e m b o d i m e n t s   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   in   m o r e  

d e t a i l   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   s c h e m a t i c  

d r a w i n g s .  

F i g u r e   1a  i l l u s t r a t e s   in  a  p l a n   v i e w   p a r t   of  a n  

a n o d e   a c c o r d i n g   to   t h e   i n v e n t i o n   h a v i n g   a  r o d - l i k e   a n o d e  



b o d y ,   w h e r e a t   p a r t   of  t h e   w o r k - p i e c e   whose   i n n e r   s u r f a c e s  

a r e   to   be  p l a t e d   is  c u t   a w a y .  

F i g u r e   1b  i s   a  s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   B-B 

in  F i g u r e   1 a .  

F i g u r e   2a  i l l u s t r a t e s   p a r t   of  an  a n o d e   a c c o r d i n g   t o  

t h e   i n v e n t i o n   h a v i n g   a  t u b u l a r   a n o d e   b o d y .  

F i g u r e   2b  is   a  s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   2 B -  

2B  in  F i g u r e   2 a .  

I l l u s t r a t e d   in  F i g u r e s   1a  and  1b  i s   a  r o d - l i k e   a n o d e  

body   1  made  of  an  e l e c t r i c a l l y   n o n - c o n d u c t i v e   m a t e r i a l   a n d  

m o v a b l y   a r r a n g e d   in  a  t u b e   2  whose   i n t e r n a l   s u r f a c e   i s   t o  

be  p l a t e d   and  w h i c h   a c t s   as  a  c a t h o d e .   The  a n o d e   body  h a s  

a  d i a m e t r i c a l l y   e x t e n d i n g   g r o o v e   6  in  w h i c h   t h e r e   i s  

a r r a n g e d   a  w i r e   3  ( i . e .   a  p o l y p r o p y l e n e   n e t )   i n  a   m a n n e r  

s u c h   t h a t   s a i d   w i r e   c o v e r s   an  a n o d e   p l a t e   4,  w h i c h   i s  

e l e c t r i c a l l y   c o n d u c t i v e .   P l a t i n g   of  t h e   i n n e r   s u r f a c e   o f  

t h e   t u b e   2  is   e f f e c t e d   w i t h i n   t h e   a r e a   8  b e t w e e n   t h e   a n o d e  

p l a t e   4  and  t h e   t u b e   2,  w h e r e   t h e  l e a s t   p o s s i b l e   d i s t a n c e  

t h e r e b e t w e e n   is   o b t a i n e d .   T h i s   d i s t a n c e   is   o n l y   d e p e n d e n t  

on  t h e   w i r e   3.  At  h i g h   c u r r e n t   s t r e n g t h s   h e a t   and  g a s e s  

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

and  a r e   a c c o m m o d a t e d   in  a  t r a n s p o r t   s p a c e   5  l o c a t e d   b e t w e e n  

t h e   a n o d e   body  and  t h e   t u b e .   T h i s   s p a c e   can   be  g r e a t l y  

i n c r e a s e d   by  a r r a n g i n g   a  r e c e s s   9  in  t h e   a n o d e   b o d y .   I n  

a d d i t i o n   to   t h e   t e c h n i c a l   a d v a n t a g e s   m e n t i o n e d   in  t h e  

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

worn   p a r t s ,   i . e .   t h e   a n o d e   p l a t e   4  and  t h e   w i r e   3,  to   b e  

r e p l a c e d .   In  a d d i t i o n ,   one  and  t h e   same  a n o d e   body   1  c a n  

be  u s e d   t o g e t h e r   w i t h   c a t h o d e s   of  w i d e l y   v a r y i n g   d i a m e t e r s ,  

and  t h e   c h a n g e   of  e l e c t r o l y t e   r e q u i r i n g   a n o t h e r   g r a d e   o f  

m a t e r i a l   in  t h e   a n o d e   p l a t e   4  can  a l s o   be  e f f e c t e d   in   a  

r a t i o n a l   and  s i m p l e   f a s h i o n .   The  e x t e n t   to   w h i c h   t h e  

a n o d e   p l a t e   4  e x t e n d s   in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

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

w o r k p i e c e   ( t h e   t u b e ) ,   and  may  be  s t r a i g h t   or  of  h e l i c a l  

c o n f i g u r a t i o n .   In  t h e   F i g u r e   1b  e m b o d i m e n t   of  t h e   i n v e n -  

t i o n ,   t h e   a n o d e   c o m p r i s e s   two  p l a t e s   4,  w h i c h   a r e  

s u s p e n d e d   in  c a v i t i e s   7  in   t h e   d i a m e t r i c a l l y   e x t e n d i n g  



g r o o v e   6 .  

F i g u r e s   2a  and  2b  i l l u s t r a t e   a  t u b u l a r   a n o d e   body   21  

of   e l e c t r i c a l l y   n o n - c o n d u c t i v e   m a t e r i a l ,   s a i d   body   b e i n g  

a r r a n g e d   f o r   m o v e m e n t   a b o u t   t h e   w o r k p i e c e   22  to   be  p l a t e d  

( f o r   e x a m p l e   a  r o d ) .   The  a n o d e   body   is   p r o v i d e d   w i t h  

s l o t s   26  t h r o u g h   w h i c h   t o n g u e s   28  of   an  a n o d e   p l a t e   24  a n d  

a  w i r e   23  e x t e n d   i n t o   t h e   a n o d e   body   21.  The  w i r e   23  l i e s  

b e t w e e n   t h e   a n o d e   p l a t e   24  and  t h e   p l a t e d   w o r k p i e c e   2 2 .  

The  i l l u s t r a t e d   e m b o d i m e n t   has   two  a n o d e   p l a t e s   24  a n d  

a s s o c i a t e d   w i r e s   2 3 .  

A l t h o u g h   F i g u r e s   l a ,   1b  and  2a,   2b  i l l u s t r a t e   t w o  

p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n ,   i t   w i l l   be  u n d e r -  

s t o o d   t h a t   o t h e r   e m b o d i m e n t s   of  t h e   i n v e n t i o n   a r e   c o n c e i v -  

a b l e .   T h u s ,   f o r   e x a m p l e ,   in   t h e   c a s e   of  a n o d e s   i n t e n d e d  

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

p l a t e s   may  be  j o i n e d   t o g e t h e r   w h i l e   t h e   w i r e   c o m p r i s e s   t w o  

s e p a r a t e   p a r t s .   I t   i s   a l s o   p o s s i b l e   f o r   b o t h   t h e   a n o d e  

p l a t e   and  t h e   w i r e   to   be  j o i n e d   t o g e t h e r ,   t h e   e s s e n t i a l  

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

to   t h e   w o r k p i e c e   to   be  p l a t e d   w i t h   t h e   l e a s t   p o s s i b l e  

d i s t a n c e   b e t w e e n   t h e   a n o d e   and  t h e   c a t h o d e .  

An  a n o d e   a c c o r d i n g   to   t h e   i n v e n t i o n   can   a l s o   be  u s e d  

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

f e a t u r e   b e i n g   t h e   same  as  t h a t   f o r   t h e   e x t e r n a l   and  i n t e r -  

n a l   p l a t i n g   of  t u b u l a r   w o r k p i e c e s ,   t h e   one  d i f f e r e n c e  

b e i n g   t h a t   t h e   a n o d e   body   is   n o t   c u r v e d .   S u r f a c e s   w h i c h  

e x h i b i t   d o u b l e - c u r v e s   can   a l s o   be  p l a t e d ,   t h e   ma in   f e a t u r e  

b e i n g   t h a t   t h e   a n o d e   p l a t e s   a r e   r e s i l i e n t .   The  a n o d e   m a y  
be  so  j o u r n a l l e d   t h a t   when  i t   r o t a t e s   t h e   a n o d e   body   51  

moves   f o r w a r d s   and  b a c k w a r d s .   In  t h i s   way,   t h e   a n o d e  

p l a t e s   f o l l o w   a  c u r v e d   s u r f a c e   and  t h e   p l a t e d   s h e e t - l i k e  

w o r k p i e c e   i s   h e l d   in   p o s i t i o n   w i t h   t h e   a i d   of   s u i t a b l e  

g r o o v e s .  
In  t h e   e m b o d i m e n t s   i l l u s t r a t e d   in   F i g u r e s   l a ,   1b  a n d  

2a,  2b,  t h e   a n o d e   body   is   s u i t a b l y   m o v a b l e   r e l a t i v e   to   t h e  

p l a t e d   w o r k p i e c e ,   a l t h o u g h   i t   is   a l s o   p o s s i b l e   f o r   t h e  

a n o d e   body   to   be  s t a t i o n a r y ,   w h e r e a t   an  e l e c t r i c a l l y  

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



p r o p y l e n e   n e t ,   moves   b e t w e e n   t h e   a n o d e   and  t h e   c a t h o d e  

( t h e   p l a t e d   w o r k p i e c e ) ,   s a i d   w i r e   b e i n g   p a s s e d   a r o u n d ,  

f o r   e x a m p l e ,   an  arm.  The  e l e c t r i c a l l y   c o n d u c t i v e   a n o d e  

p l a t e s   may,  f o r   e x a m p l e ,   c o m p r i s e   t i t a n i u m .  



1.  An  a n o d e   f o r   e l e c t r o l y t i c a l l y   b r u s h - p l a t i n g  

p r o c e s s e s ,   c h a r a c t e r i z e d   by  an  a n o d e   body   ( 1 ; 2 1 )   o f  

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

l e a s t   one  e x c h a n g e a b l e   a n o d e   p l a t e   ( 4 ; 2 4 )   of  e l e c t r i c a l l y  

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

p l a t e   has   an  a d j a c e n t l y   l y i n g   e l e c t r i c a l l y   n o n - c o n d u c t i n g  

s t r i p   or  n e t   ( 3 ; 2 3 ) ,   w h i c h   f o r m s   t h e   a n o d e   b r u s h   a n d  

w h i c h   a c t s   as  a  s p a c e r   b e t w e e n   a n o d e   and  c a t h o d e .  

2.  An  a n o d e   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 z e d   i n  

t h a t   t h e   a n o d e   body   (1)  is   r o d - s h a p e d   and  has   a t   l e a s t  

one  g r o o v e   or  c a v i t y   (6)  in  w h i c h   t h e   a t   l e a s t   one  a n o d e  

p l a t e   (4)  and  t h e   n o n - c o n d u c t i n g   s t r i p   or  n e t   (3)  a r e  

r e p l a c a b l y   a r r a n g e d .  

3.  An  a n o d e   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 z e d   i n  

t h a t   t h e   a n o d e   body   (21)   is   of  t u b u l a r   c o n f i g u r a t i o n   a n d  

has   a t   l e a s t   one  t h r o u g h - p a s s i n g   s l o t   (26)   in  t h e   w a l l  

t h e r e o f ,   t h r o u g h   w h i c h   s l o t   a t   l e a s t   one  a n o d e   p l a t e   ( 2 4 )  

and  t h e   n o n - c o n d u c t i n g   s t r i p   or  n e t   (23)   p r o j e c t s   i n t o   t h e  

t u b e   in   a  r e p l a c a b l e   f a s h i o n .  

4.  An  a n o d e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  -   3 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   a t   l e a s t   one  a n o d e   p l a t e   ( 4 ; 2 4 )  

is   r e s i l i e n t   so  as  to   a d a p t   to   t h e   s u r f a c e   of  t h e   w o r k -  

p i e c e   ( 2 ; 2 2 )   to   be  p l a t e d ,   i . e .   t h e   c a t h o d e .  

5.  An  a n o d e   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   i n  

t h a t   t h e   c a v i t y   (6)  e x t e n d s   d i a m e t r i c a l l y   t h r o u g h   t h e  

a n o d e   body   ( 1 ) ,   w h e r e a t   an  a n o d e   p l a t e   (4)  i s   s u s p e n d e d   a t  

e a c h   edge   of  t h e   c a v i t y   (6)  and  s u p p o r t s   t h e   n o n - c o n d u c t -  

i n g   s t r i p   or  n e t   (3)  e x t e n d i n g   t h r o u g h   s a i d   c a v i t y   ( 6 )  

f rom  one  s i d e   of  t h e   a n o d e   body  to   t h e   o t h e r   s i d e   t h e r e o f .  

6.  An  a n o d e   a c c o r d i n g   to   c l a i m   3,  c h a r a c t e r i z e d   i n  

t h a t   t h e   t u b u l a r   a n o d e   body   (21)   has   a t   l e a s t   two  m u t u a l l y  

d i a m e t r i c a l   s l o t s   ( 2 6 ) ,   e a c h   of  w h i c h   c a r r i e s   a  r e s p e c t i v e  

a n o d e   p l a t e   (24)   w i t h   a s s o c i a t e d   n o n - c o n d u c t i v e   s t r i p   o r  

n e t   ( 2 3 ) .  
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