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©  Process  and  installation  for  forming  a  metal  product  by  applying  a  photo  semi-conducting  material. 
A  process  of forming  metal  products  by  providing  a  coat- 

ing  (2)  of  semi-conductive  material  upon  a  conducting  subs- 
trate  (5)  which  is  provided  with  a  primary  pattern  of  charged 
regions  (2a -  2d)  of  a  latent  electrostatic  image;  a  pattern  of 
regions  (4a -  4d)  of  plastics  particles  being  deposited  upon 
said  charged  regions  (2a-2d)  of the  semi-conductive  material, 
transferring  said  pattern  (4a-4d)  of  plastics  material  to  a  metal 
carrier  (1),  fusing  said  plastics  material  to  the  carrier  (1), 
removing  metal  by  etching  from  or  depositing  metal  upon 

uncoated  parts  (6a -  6c)  of  the  carrier  and  removing  the  reg- 
ions  of  plastics  (4a-4d)  from  the  carrier  (1).  An  installation  for 
forming  these  metal  articles  comprises  a  support  (15)  for  a 
substrate  (5),  a  corona  discharge  member  (17),  a  plastics 
applying  member  (13),  a  second  support  (14)  for  a  carrier  (1), 
said  support  (14)  being  able  to  position  a  carrier  (1)  opposite 
the  substrate  (5),  a  potential  source  (22)  for  charging  a  carrier 
(1),  an  etching  member  (9)  or  a  galvanically  metal  depositing 
member  (20),  and  a  plastics  removing  bath  (21). 



The  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   of  fo rming   a  meta l   p r o d u c t  

by  a p p l y i n g   a  p l a s t i c s   p a t t e r n   upon  a  meta l   c a r r i e r ,   w h e t h e r  

or  not  d i r e c t l y   f o l l o w e d   by  a  me ta l   r emova l   or  meta l   d e p o s i -  

t i o n   or  chemica l   t r e a t m e n t ,   known  per  s e .  

It  is  known  in  the  a r t   to  m a n u f a c t u r e   e v e n t u a l l y   p e r f o r a t e d  

f o i l - l i k e   meta l   p r o d u c t s   by  p r o v i d i n g   a  me ta l   f o i l   or  s h e e t  

wi th   a  photo  l a c q u e r   c o a t i n g ,   e x p o s i n g   s a id   photo  l a c q u e r  

c o a t i n g ,   a f t e r   d r y i n g ,   t h r o u g h   a  d i a - p o s i t i v e   or  a  d i a - n e g d t i v e  

and  s u b s e q u e n t l y   d e v e l o p i n g   same  whi le   the  p l a s t i c s ,   i f   d e s i r e d ,  

are  f u s e d   by  h e a t i n g   them,  whereupon  e i t h e r   u n d e s i r e d   p o r t i o n s  

of  the  c a r r i e r   are  r e m o v e d  b y   e t c h i n g   or  c e r t a i n   m e t a l s   a r e  

d e p o s i t e d   upon  the  c a r r i e r   by  means  of  a  g a l v a n i c   p r o c e d u r e ,  

and  t h e r e a f t e r   the  photo  l a c q u e r   c o a t i n g   is  r e m o v e d .  

This  p r o c e s s   p r e s e n t s   the  d i s a d v a n t a g e   t h a t   for  each  m e t a l  

a r t i c l e   a  c a r r i e r   has  to  be  c o a t e d   wi th   the  photo  l a c q u e r ,  

whereupon   sa id   photo  l a c q u e r   c o a t i n g   has  to  be  d r i e d   and  s u b -  

s e q u e n t l y   has  to  be  exposed   t h r o u g h   a  d i a - p o s i t i v e   or  a  d i a -  

n e g a t i v e ,   dependent   upon  the  k ind  of  photo  l a c q u e r   as  u s e d ,  

which  s t e p s   are  r a t h e r   t i m e - c o n s u m i n g .  



If  meta l   a r t i c l e s   o f  a   s i m i l a r   type   h a v e  t o   be  p roduced   i n  

l a r g e   s e r i e s ,   a  p r o c e s s   in  which  a  p l u r a l i t y   of  the  a f o r e -  

m e n t i o n e d   s t e p s   cou ld   be  o m i t t e d ,   is   p r e f e r r e d .  

Said   o b j e c t   is   a t t a i n e d   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  

in  t ha t   a  c o a t i n g   of  p h o t o  s e m i - c o n d u c t i v e   m a t e r i a l   upon  a  

c o n d u c t i n g   s u b s t r a t e   is  p r o v i d e d   wi th   a  p r i m a r y   p a t t e r n   o f  

a  l a t e n t   e l e c t r o s t a t i c   image  whereupon  p l a s t i c s   p a r t i c l e s  

p o s s e s s i n g   an  o p p o s i t e   charge   are   d e p o s i t e d  u p o n   sa id   p h o t o  

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

t r a n s f e r r e d   to  an  e l e c t r i c a l l y   c o n d u c t i n g   c a r r i e r   by  means  

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

p a r t i c l e s   are  f i x e d   upon  s a id   c a r r i e r   and  the  c a r r i e r   is  s u b -  

j e c t e d   to  a  t r e a t m e n t ,   whe re in   e i t h e r   me t a l   ions   are  r e m o v e d  

from  n o n - c o a t e d  p o r t i o n s   of  the  c a r r i e r   or  meta l   is  d e p o s i t e d  

upon  n o n - c o a t e d   p o r t i o n s   of  t h e  c a r r i e r ,   f o l l o w e d   by a   r e m o v a l  

of  the  f i x e d   p l a s t i c s   p a r t i c l e s .   Said   r emova l   can  be  c o n v e -  

n i e n t l y   e f f e c t e d   by  means  of  a  s o l v e n t .  

When  the  above  d e s c r i b e d   p r o c e s s   is  used  c a r r i e r s   can  be  o b -  

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

n e c e s s i t y   of  f i r s t   c o a t i n g   each  c a r r i e r   wi th   a  photo  l a c q u e r  

c o a t i n g ,   d r y i n g   s a i d   photo  l a c q u e r   c o a t i n g   and  e x p o s i n g   e a c h  

c a r r i e r   s e p a r a t e l y .  

The  d e p o s i t e d   r e m o v a b l e   p l a s t i c s   c o a t i n g   upon  the  photo  s e m i -  

c o n d u c t i v e   m a t e r i a l   w i l l ,   as  a  m a t t e r   of  f a c t ,   d i r e c t l y   f o r m  

the  d e s i r e d   p a t t e r n   upon  the  c a r r i e r ,  w h i c h   p a t t e r n ,   a f t e r  

f i x a t i o n ,   may  s e r v e   e i t h e r   to  p r o t e c t  p o r t i o n s   not  to  be  

e t c h e d   away  from  s a i d   c a r r i e r ,   o r  f o r   p r o t e c t i n g   t hose   p o r t i o n s  



upon  which  no  meta l   should   be  d e p o s i t e d   d u r i n g   a  g a l v a n i c  

meta l   d e p o s i t i o n .  

By  e t c h i n g   away  n o n - c o a t e d   p o r t i o n s   of  the  c a r r i e r ,   m e t a l  

a r t i c l e s   are  o b t a i n e d   which  may,  for   i n s t a n c e ,   be  used  f o r  

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

p o r t i o n s   of  the  c a r r i e r   at  p r e - d e t e r m i n e d   l o c a t i o n s ,   may  r e -  

s u l t   in  an  optimum  d e p o s i t   of  smal l   q u a n t i t i e s   of  e . g .   v e r y  

e x p e n s i v e   m e t a l s ,   such  as  gold  or  s i l v e r ,   w i t h o u t   any  d i s -  

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

o b t a i n e d   by  a  g a l v a n i c   d e p o s i t i o n   or  by  e t c h i n g .  

A  very   a p p r o p r i a t e   manner  of  d e p o s i t i n g   p l a s t i c s   p a r t i c l e s  

upon  a  photo  s e m i - c o n d u c t i v e   m a t e r i a l   is  c h a r g i n g   a  c o n t i n u o u s  

l a y e r   of  photo  s e m i - c o n d u c t i v e   m a t e r i a l   upon  a  meta l   s u b s t r a t e ,  

in  a  dark  space   wi th   an  e l e c t r i c   c h a r g e   of  a  c e r t a i n   p o l a r i t y ,  

p r e f e r a b l y   by  means  of  a  corona  d i s c h a r g e   and  by  e x p o s i n g  

w i t h   an  image  the  cha rged   l a y e r   of  the   e l e c t r i c a l l y   c h a r g e d  

photo  s e m i - c o n d u c t i v e   m a t e r i a l ,   so  t h a t   a  p r imary   c h a r g e  

p a t t e r n   w i l l   be  formed  upon  the  photo   s e m i - c o n d u c t i v e   m a t e r i a l ,  

which  p a t t e r n   is  b rought   i n t o   c o n t a c t   with  o p p o s i t e l y   c h a r g e d  

p l a s t i c s   p a r t i c l e s .  

P r e f e r a b l y   the  p l a s t i c s   p a r t i c l e s   to  be  d e p o s i t e d   upon  t h e  

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

t a i n e d   from  a  d i s p e r s i o n   of  p l a s t i c s   p a r t i c l e s   in  a  n o n - e l e c -  

t r i c a l l y   c o n d u c t i n g   l i q u i d   p a r t i c u l a r l y   an  i s o p a r a f f i n   o r ,  

more  g e n e r a l l y ,   a  l i q u i d   t o n e r .  

The  p r e s e n t   i n v e n t i o n   a l so   r e l a t e s   to  a  meta l   p r o d u c t   o b t a i n e d  

by  a p p l y i n g   the  p r o c e s s   in  a c c o r d a n c e   with  the  i n v e n t i o n .  



The  i n v e n t i o n   f u r t h e r m o r e   r e l a t e s   to  an  i n s t a l l a t i o n   f o r  

f o rming   a  me ta l   p r o d u c t   by  c o a t i n g   the  s u r f a c e   of  a  m e t a l  

c a r r i e r ,   wi th   a  p l a s t i c s   c o a t i n g   and  by   a  f i x a t i o n   of  s a i d  

c o a t i n g ,   f o l l o w e d   by  a  m e t a l   removal   or  me ta l   d e p o s i t i o n   o r  

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

for   the  c a r r i e r ,   a  p l a s t i c s  a p p l y i n g   member  and  a  f i x a t i o n  

member  for   the  f i x a t i o n   of  a p p l i e d  p l a s t i c s ,   c h a r a c t e r i z e d  

in  t h a t   the  i n s t a l l a t i o n   c o m p r i s e s   a  member  for   c h a r g i n g   a  

photo   s e m i - c o n d u c t i v e   m a t e r i a l   in  t h e  d a r k n e s s ,   an  i m a g e  

e x p o s i n g   d e v i c e   for   a p p l y i n g   an  image  e x p o s u r e ,   a  p l a s t i c s  

a p p l y i n g   member  for   a p p l y i n g   p l a s t i c s  p a r t i c l e s   and  a  member 

for   p r o v i d i n g   a  p o t e n t i d t o   the   c a r r i e r .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  i l l u s t r a t e d   wi th   an  example  o f  

an  embodiment   as  shown  i n  t h e   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

F i g u r e   1  i s   a  s u b s t r a t e   p r o v i d e d   with  a  c h a r g e d   c o a t i n g  

of  photo  s e m i - c o n d u c t i v e   m a t e r i a l   a p p l i e d   t h e r e u p o n ;  

F i g u r e   2  shows  the  same  c a r r i e r   with  t h e   c o a t i n g   o f  

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

a f t e r   hav ing   e x p o s e d   s a i d   m a t e r i a l   to  a n  i m a g e   e x p o s u r e ;  

F i g u r e   3  shows  the  s u b s t r a t e   c o m p r i s i n g   the   c o a t i n g   o f  

photo  s e m i - c o n d u c t i v e  m a t e r i a l   a n d  t h e   p l a s t i c s   p a r t i c l e s  

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

F i g u r e  4   shows  a  s u b s t r a t e  c o m p r i s i n g   a  c o a t i n g   of  p h o t o  

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

which  c o m p r i s e s   the   p l a s t i c s   p a r t i c l e s   as  shown  in  f i g .   3 ;  

F i g u r e   5  shows  the  f i n i s h e d   c a r r i e r   c o m p r i s i n g   t h e  

p l a s t i c s   p a t t e r n   d e p o s i t e d   t h e r e u p o n ;  

F i g u r e   6  shows  the  c a r r i e r   of  f i g .  5   a f t e r   the   e t c h i n g  



p r o c e d u r e ;  

F i g u r e   6A  shows  the  c a r r i e r   of  f i g .   6  a f t e r   removal   o f  

the  p l a s t i c s   p a t t e r n ;  

F i g u r e   7  shows  the  c a r r i e r   of  f i g .   5  a f t e r   having  d e p o -  

s i t e d   m e t a l s   upon  n o n - c o a t e d   p o r t i o n s   of  the  c a r r i e r ,  

by  a  g a l v a n i c   p r o c e d u r e ;  

F igu re   7A  shows  the  c a r r i e r   of  f i g .   7  a f t e r   removal   o f  

the  p l a s t i c s   p a t t e r n ;  

F igu re   8  shows  an  i n s t a l l a t i o n   for   p e r f o r m i n g   the  p r o -  

cess   in  a c c o r d a n c e   wi th   the  i n v e n t i o n .  

By  means  of  an  e n d l e s s   b e l t   15  a  copper   s u b s t r a t e   shee t   5  i s  

conveyed ,   be ing   p r o v i d e d   wi th   a  homogeneous  c o a t i n g   of  a  p h o t o -  

s e m i - c o n d u c t i v e   m a t e r i a l   2  a d h e r i n g   to  the  s u b s t r a t e   5,  w h i c h  

m a t e r i a l   may  for  i n s t a n c e   c o n s i s t   of  s e l e n i u m .   Said   c o a t i n g  2  

is  in  the  d a r k n e s s   p r o v i d e d   with  an  e l e c t r o s t a t i c   charge   by 

means  of  a  corona   d i s c h a r g e   10.  

S u b s e q u e n t l y   the  c o a t i n g   of  the  pho to   s e m i - c o n d u c t i v e   m a t e r i a l  

is  exposed   with  an  image  in  the  e x p o s i n g   d e v i c e   17,  in  such  a  

manner,   t h a t  p o r t i o n s   2a,  2b,  2c  and  2d  o f  t h e   m a t e r i a l   w i l l  

m a i n t a i n   t h e i r   e l e c t r o s t a t i c   charge ,   whereas   p o r t i o n s   3a,  3b 

and  3c  w i l l   no  l o n g e r   be  c h a r g e d .  

Hereupon  the  s u b s t r a t e   5,  c o m p r i s i n g   the  image  exposed   c o n t i -  

nuous  c o a t i n g   of  photo  s e m i - c o n d u c t i v e   m a t e r i a l   2,  is  p o s i t i o n e d  

below  a  d e v e l o p i n g   e l e c t r o d e   18,  which  is  at  a  f i x e d   d i s t a n c e  

from  the  s u r f a c e   of  the  photo  s e m i - c o n d u c t i v e   m a t e r i a l   2.  S a i d  

d e v e l o p i n g   e l e c t r o d e   18  is  p r o v i d e d   by  the  i n s t a l l a t i o n   19,  

with  a  p o t e n t i a l   of  the  same  p o l a r i t y   as  the  p o l a r i t y   of  t h e  

c h a r g e d   p a t t e r n   upon  the  photo  s e m i - c o n d u c t i v e   m a t e r i a h  w h i c h  



p o t e n t i a l ,   however ,   is  lower   in  a b s o l u t e   v a l u e ,   and  c o r r e s p o n d s  

to  the  p o t e n t i a l   of  the  photo  s e m i - c o n d u c t i v e   m a t e r i a l   2 .  

Through  an  i n l e t   11  and  a  mouth  12  a  l i q u i d   t o n e r   is  fed  f r o m  

a  s t o r a g e   v e s s e l   13,  to  the  s u r f a c e  o f   the  c o a t i n g   2  of  p h o t o  

s e m i - o o n d u c t i v e   m a t e r i a l  u p o n   the  s u b s t r a t e   5.  The  mouth  12 

is   accommodated   in  such  a  manner  t h a t   the  t o n e r  i s   fed  b e t w e e n  

the  d e v e l o p i n g   e l e c t r o d e   18  and  the  upper   s u r f a c e   o f  t h e   l a y e r  

2  upon  the  s u b s t r a t e   5 .  

The  t o n e r  p o s s e s s e s   good  d i - e l e c t r i c   and  f i l m - f o r m i n g   p r o p e r -  

t i e s .  

The  d e v e l o p i n g   e l e c t r o d e   18  i s   o f  g r e a t   i m p o r t a n c e   as  t h e  

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

p o r t i o n s   of  the   p h o t o - s e m i - c o n d u c t i v e   m a t e r i a l   and  not  b e s i d e  

t h o s e   p o r t i o n s .   Moreover ,   the  d e v e l o p i n g   e l e c t r o d e   p r e v e n t s  t h a t  

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

when  i m p u r i t i e s   are   p r e s e n t   in  n o n - c h a r g e d   p o r t i o n s   of  t h e  

photo   s e m i - c o n d u c t i v e   m a t e r i a l .  

S u b s e q u e n t l y ,   the   s u b s t r a t e   5  c o m p r i s i n g  t h e   photo   s e m i - c o n -  

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

4a,  4b,  4c  and  4d,  is  p o s i t i o n e d   below  a  c a r r i e r   1,  w h i c h  

can  be  d i s p l a c e d   by  means  of  a  second   e n d l e s s   b e l t   14,  com-  

p r i s i n g   a  p l u r a l i t y   of  c a r r i e r s   1. 

Sa id   c a r r i e r s   1 may,  for   i n s t a n c e ,   c o n s i s t   of  a  coppe r   s h e e t   1, 

hav ing   only  a  s l i g h t   t h i c k n e s s   of,  for   i n s t a n c e ,   0,1  mm. 

By  means  of  a  p o t e n t i a l   s o u r c e   2 0 ,  t h e   c a r r i e r   1  is   b r o u g h t   a t  

a  p o t e n t i a l   be ing   h i g h e r   t h a n ,   but  o f  t h e   same  p o l a r i t y   as  t h e  



p o r t i o n s   2a,  2b,  2c  and  2d  upon  which  p l a s t i c s   p a r t i c l e s  

have  been  d e p o s i t e d .  

By  means  of  t h i s   p o t e n t i a l   the  p l a s t i c s   in  the  p o r t i o n s   2 a ,  

2b,  2c  and  2d  are   t r a n s f e r r e d   to  the  c a r r i e r   1,  which  is  s u b -  

s e q u e n t l y   conveyed   t o w a r d s   an  area   above  a  h e a t i n g   member  16 ,  

where  the  p l a s t i c s   p a r t i c l e s   in  the  p o r t i o n s   4a,  4b,  4c  a n d  

4d  are  fused  upon  the  c a r r i e r   1.  A p e r t u r e s   6a,  6b  and  6c  a r e  

now  p r e s e n t   be tween  p o r t i o n s   4a,  4b,  4c  and  4 d .  

F i n a l l y   a  c a r r i e r   1,  c o n s i s t i n g   of  a  copper   shee t   is   o b t a i n e d ,  

upon  which  the  above  o u t l i n e d   p o r t i o n s   of  p l a s t i c s   are   s i t u a -  

t ed ,   w h e r e i n b e t w e e n   n o n - c o a t e d   p o r t i o n s   form  the  bo t tom  o f  

a p e r t u r e s   6a,  6b  and  6 c .  

Due  to  the  a c t i o n   of  an  e t c h i n g   means,  for   i n s t a n c e   h y d r o -  

c h l o r i c   ac id ,   be ing   p r e s e n t   i n  e t c h i n g   l i q u i d   a p p l y i n g   member  9 ,  

the  p o r t i o n s   of  s h e e t   1  s i t u a t e d   below  the  a p e r t u r e s   6a,  6b  a n d  

6c  can  be  removed  by  e t c h i n g ,   so  t h a t   c o n t i n u o u s   a p e r t u r e s   7 a ,  

7b  and  7c  are  formed.   In  a  s p e c i a l   p l a s t i c s   r emoving   bath  21 

the  p l a s t i c s   r e g i o n s   4a,  4b,  4c  and  4d  are  removed  by  means  

of  a  s u i t a b l e   s o l v e n t ,   so  t h a t   a  metal   a r t i c l e   is  o b t a i n e d  

as  shown  in  f i g .   6A. 

The  o b t a i n e d   p r o d u c t s   may,  for  i n s t a n c e ,   be  u s e d  f o r   manu-  

f a c t u r i n g   i n t e g r a t e d   c i r c u i t s .  

In  f i g .   7  a n o t h e r   embodiment   is  i l l u s t r a t e d ,   w h e r e i n ,   b y  m e a n s  

of  a  g a l v a n i c   meta l   d e p o s i t   member  2 0 ,  p r e c i o u s   m e t a l s ,   e . g .  

s i l v e r   and  gold,   can  be  d e p o s i t e d   i n  c a v i t i e s   6a,  6b  and   6 c ,  



t h e r e b y   f o r m i n g   me ta l   d e p o s i t   a r e a s   8 a ,  8 b   and  8c.  I t   i s  

obv ious   t h a t  s a i d   g a l v a n i c   d e p o s i t   i s   not  r e s t r i c t e d   t o  

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

he reby .   The  p l a s t i c s   in  the  p o r t i o n s   4a,  4 b ,  4 c  a n d   4d  i s  

a l so   removed  in  the   p l a s t i c s   r emoving   b a t h  2 1 .   The  p r o d u c t  

o b t a i n e d   in  t h a t   m a n n e r  i s   s c h e m a t i c a l l y   i l l u s t r a t e d   in  f i g .   7 a .  

The  p r e s e n t   i n v e n t i o n   w i l l   s t i l l   be  f u r t h e r   i l l u s t r a t e d  

by  means  of  the   f o l l o w i n g   e x a m p l e .  

EXAMPLE 

A  n i c k e l   s u b s t r a t e   5  having  a  t h i c k n e s s   of  0 ,2   m m  c o m p r i s e s  

an  a d h e r i n g   s e l e n i u m   c o a t i n g   2 .  

Said  photo  s e m i - c o n d u c t i v e   s e l e n i u m   m a t e r i a l   2  i s   s u b j e c t e d  

in  the  d a r k n e s s   to  a  c o r o n a   d i s c h a r g e   so  t h a t   the  s e m i - c o n -  

d u c t i v e   m a t e r i a l   i s   e l e c t r o s t a t i c a l l y   c h a r g e d   with  a  c h a r g e  

having  a  p o s i t i v e   p o l a r i t y ,   whereas   t h e  s u b s t r a t e  h a s   b e e n  

given  e a r t h   p o t e n t i a l .  

A f t e r   an  image  e x p o s u r e ,   p o r t i o n s  2 a ,   2b,  2 c  a n d   2d  a r e  o b t a i n e d ,  

s t i l l   be ing   e l e c t r o s t a t i c a l l y   c h a r g e d  w h i l s t   the   p o r t i o n s , 3 a ,  

3b  t h e r e i n b e t w e e n   a r e  n o  l o n g e r   c h a r g e d .  

S u b s e q u e n t l y   the   s u r f a c e  o f   t h e  c h a r g e d   photo  s e m i - c o n d u c t i v e  

m a t e r i a l   a r e a s   2a  to  2d  i n c l u d e d ,   is   p r o v i d e d   wi th   p l a s t i c s  

p a r t i c l e s   by  u s i n g   a  l i q u i d   t o n e r   s u p p l i e d   in  the   a r e a   b e t w e e n  

the  s u r f a c e   of  the   cha rged   p o r t i o n s   2a  to  2d  i n c l u d e d   and  a  

d e v e l o p i n g   e l e c t r o d e   18,  being  s i t u a t e d   at  a  c o n s t a n t   d i s t a n c e  

t h e r e a b o v e .   Sa id   d e v e l o p i n g   e l e c t r o d e   18  i s ,   by  means  of  i n -  

s t a l l a t i o n   19,  b r o u g h t   a t  a   p o t e n t i a l   hav ing   t h e  s a m e   p o l a r i t y  



as  the  p o t e n t i a l   of  the   c h a r g e d   a r ea s   of  the  photo   s e m i -  

c o n d u c t i v e   m a t e r i a l   2a,  2b,  2c  and  2d,  s a id   a r e a s   h a v i n g   a  

p o t e n t i a l   of,  for   i n s t a n c e ,   +400  v o l t ,   the  d e v e l o p i n g   e l e c t r o d e  

hav ing   a  p o t e n t i a l   of  for  i n s t a n c e   +25  v o l t .  

The  t o n e r   c o n s i s t s   e . g .   of  epoxy  r e s i n   p a r t i c l e s ,   be ing   d i s -  

p e r s e d   in  an  i s o p a r a f f i n .  

Hereupon  the  s u b s t r a t e   5  c o m p r i s i n g   the  photo  s e m i - c o n d u c t i v e  

c o a t i n g   2  and  the  p l a s t i c s   p a r t i c l e s   a r e a s   4a,  4b,  4c  and  4d  

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

of  copper   hav ing   a  t h i c k n e s s   of  e .g .   0 ,10   mm.  By  means  of  t h e  

p o t e n t i a l   sou rce   22  s a id   c a r r i e r   1  is  g iven  a  p o t e n t i a l   b e i n g  

200  V  h i g h e r   than  t h a t   of  the  a r e a s   2a,  2b,  2c  and  2d,  b e i n g  

c o a t e d   with  p l a s t i c s   p a r t i c l e s .   Due  to  the  a p p l i e d   p o t e n t i a l ,  

s a id   p l a s t i c s   p a r t i c l e s   a r e a s   4a,  4b,  4c  and  4d  are  t r a n s -  

f e r r e d   to  the  c a r r i e r .  

Sa id   p l a s t i c s   a r t i c l e s   are  fused   dur ing   f u r t h e r   t r a n s p o r t  

of  the  c a r r i e r   1,  by  means  of  the  h e a t i n g   d e v i c e   16.  I t   i s  

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

v a p o u r s ,   which  w i l l   cause  the  p l a s t i c s   p a r t i c l e s   to  be  f i x e d  

to  each  o t h e r ,   as  wel l   as  v a p o u r i z e d   r e a c t i v e   gases   w h i c h  

bind  s a id   p l a s t i c s   p a r t i c l e s   to  each  o t h e r .  

B y  e t c h i n g   with  0,1  N  h y d r o c h l o r i c  a c i d ,   a  c a r r i e r   is  o b t a i n e d  

c o m p r i s i n g   c o n t i n u o u s   a p e r t u r e s   7a,  7b  and  7c,  which  c a r r i e r  

can  be  used  for  i n t e g r a t e d   c i r c u i t s .   By  a  g a l v a n i c   d e p o s i t   a  

c a r r i e r   is  o b t a i n e d   c o m p r i s i n g   metal   a r e a s ,   c o n s i s t i n g   o f  

gold  or  s i l v e r   in  the  r e g i o n s   8a,  8b  and  8c  between  the  p l a s t i c s  



p o r t i o n s   4a,  4b,  4c  and  4d  upon  the  c a r r i e r   1. 

By  means  of  s u i t a b l e   s o l v e n t s ,   for  i n s t a n c e   a  k e t o n e   for  an  

epoxy  r e s i n ,   the  p l a s t i c s   c o a t i n g   in  the  r e g i o n s   4a  t o  4 d  

i n c l u s i v e ,   is  removed  from  the   formed  p r o d u c t s ,   w h e r e u p o n  

me ta l   p r o d u c t s   are  o b t a i n e d   as  shown  in  f i g u r e s   6A  and  7A, 

which  p r o d u c t s   are  s u i t a b l e   for   u s e  i n   e l e c t r i c a l   a p p l i a n c e s .  



1.  Method  of  fo rming   a  me t a l   p r o d u c t   by  a p p l y i n g   a  p l a s t i c s  

p a t t e r n   upon  a  meta l   c a r r i e r ,   w h e t h e r   or  not  d i r e c t l y   f o l l o w e d  

by  a  meta l   removal   or  me ta l   d e p o s i t i o n   or  chemica l   t r e a t m e n t  

known  per  se,  c h a r a c t e r i z e d   in  t h a t   a  c o a t i n g   of  photo   s e m i -  

c o n d u c t i v e   m a t e r i a l   upon  a  c o n d u c t i n g   s u b s t r a t e   is   p r o v i d e d  

with  a  p r imary   p a t t e r n   of  a  l a t e n t   e l e c t r o s t a t i c   image,   w h e r e -  

upon  p l a s t i c s   p a r t i c l e s   hav ing   an  o p p o s i t e   cha rge ,   are   d e p o -  

s i t e d   upon  sa id   photo  s e m i - c o n d u c t i v e   m a t e r i a l ,   s a i d   p l a s t i c s  

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

c a r r i e r   by  means  of  a  p o t e n t i a l   d i f f e r e n c e ,   whereupon  t h e  

t r a n s f e r r e d   p l a s t i c s   p a r t i c l e s   a re   f i xed   upon  s a i d   c a r r i e r  

and  the  c a r r i e r   is  s u b j e c t e d   to  a  t r e a t m e n t   whe re in   e i t h e r  

meta l   ions   are  removed  from  n o n - c o a t e d   p o r t i o n s   o f .  t h e   c a r r i e r  

or  meta l   is  d e p o s i t e d   upon  n o n - c o a t e d   p o r t i o n s   of  the   c a r r i e r ,  

f o l l o w e d   by  a  removal   of  the   f i x e d   p l a s t i c s   p a r t i c l e s .  

2.  P r o c e s s   a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d   in  t h a t ,  

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

c o n d u c t i v e   p o r t i o n s . o f   the  m e t a l   c a r r i e r   are  removed  by  e t c h i n g .  

3.  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 z e d   in  t h a t ,  

a f t e r   f i x a t i o n   of  the  t r a n s f e r r e d   p l a s t i c   p a r t i c l e s   upon  t h e  

c o n d u c t i n g   meta l   c a r r i e r ,   a  me ta l   is  d e p o s i t e d   upon  the  u n c o a t e d  

c o n d u c t i v e   p o r t i o n s   of  s a id   me ta l   c a r r i e r   in  a  g a l v a n i c   m a n n e r ,  

s a id   me ta l   d e p o s i t e d   in  a  g a l v a n i c   manner,  being  p r e f e r a b l y   a  

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

4.  P r o c e s s   a c c o r d i n g   to  c l a i m s   1  to  3,  c h a r a c t e r i z e d   in  t h a t  

one  or  more  of  the  f o l l o w i n g   measures   are  a p p l i e d :  

a)  the  p r imary   cha rged   p a t t e r n   of  the  photo  s e m i - c o n d u c t i v e  



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

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

upon  a  me ta l   s u b s t r a t e  

in  the  d a r k n e s s   by  means  of  an  e l e c t r o s t a t i c   c h a r g e ,   h a v i n g  

a  p r e d e t e r m i n e d   p o l a r i t y   and  by  an   image  e x p o s u r e   of  t h e  

cha rged   c o a t i n g   of  e l e c t r o s t a t i c a l l y  c h a r g e d   pho to   s e m i - c o n d u c -  

t i v e   m a t e r i a l   s o  t h a t  a   p r i m a r y  p a t t e r n   w i l l   be  o b t a i n e d   u p o n  

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

i n t o   c o n t a c t   wi th   o p p o s i t e l y   c h a r g e d   p l a s t i c s   p a r t i c l e s ;  

b)  the  p l a s t i c s   p a r t i c l e s   to  be  a d h e r e d   to  a  p r i m a r y  

p a t t e r n   are  d i s p e r s e d  i n   a  l i q u i d  t o n e r ,   s a i d   l i q u i d   t o n e r  

be ing   an  i s o p a r a f f i n ;  

c)  the  p l a s t i c s   p a r t i c l e s   to  be  a d h e r e d   to  the  p r i m a r y  

p a t t e r n   are  formed  by  a  one  or  two  componen t s   powder  t o n e r ;  

d)  a f t e r   the  a p p l i c a t i o n   of  an  e l e c t r o s t a t i c   charge   i n  

the  form  of  a  p r i m a r y   c h a r g e   p a t t e r n   an  a u x i l i a r y   s u r f a c e   i s  

b rough t   at  a  sma l l   a n d  c o n s t a n t   d i s t a n c e  f r o m   the   s u r f a c e   o f  

the  charged   photo   s e m i - c o n d u c t i v e   m a t e r i a l   r e g i o n s ,   s a i d  

s u r f a c e   h a v i n g  t h e   same  p o l a r i t y   but  a  lower   p o t e n t i a l ,   w h i l s t  

the  p l a s t i c s   p a r t i c l e s   to  be  d e p o s i t e d   a re   s u p p l i e d   b e t w e e n  

the  s u r f a c e   of  c h a r g e d   p h o t o  s e m i - c o d u c t i v e   r e g i o n s   and  s a i d  

a u x i l i a r y   s u r f a c e ;  

e)  the  d e p o s i t e d   p l a s t i c s   p a r t i c l e s   upon  the  c a r r i e r   a r e  

f i x e d   by  means  of  h e a t ,   p r e s s u r e ,   s o l v e n t s ,   v a p o u r s   a n d / o r  

r e a c t i v e   g a s e s ;  

f)  in  o r d e r   t o  t r a n s f e r   the  p l a s t i c s   p a r t i c l e s   from  t h e  

photo  s e m i - c o n d u c t i v e   c o a t i n g   to  the   c a r r i e r ,   s a id   c a r r i e r   i s  

g iven   a  h i g h e r   p o t e n t i a l   t h a n ,   but  the   same  p o l a r i t y   as  t h e  

r e g i o n s   of  the  photo   s e m i - c o n d u c t i v e   c o a t i n g ,   where  p l a s t i c s  

p a r t i c l e s   have  been  d e p o s i t e d ;  

g)  each  s u r f a c e   of  the   m e t a l  c a r r i e r   i s   p r o v i d e d   with  a  



f i x e d   p l a s t i c s   p a t t e r n .  

5.  I n s t a l l a t i o n  f o r   fo rming   a  me ta l   p r o d u c t   by  c o a t i n g   t h e  

s u r f a c e   of  a  meta l   c a r r i e r ,   with  a  p l a s t i c s   c o a t i n g   and  by  a  

f i x a t i o n   of  s a i d   c o a t i n g ,   f o l l o w e d   by  a  meta l   removal   or  m e t a l  

d e p o s i t i o n   or  chemica l   t r e a t m e n t   known  per  se,  at  l e a s t   com- 

p r i s i n g   a  s u p p o r t   for  the  c a r r i e r ,   a  p l a s t i c s   a p p l y i n g   member 

and  a  f i x a t i o n   member  for  t he   f i x a t i o n   of  a p p l i e d   p l a s t i c s  

c h a r a c t e r i z e d   in  t h a t   the  i n s t a l l a t i o n   c o m p r i s e s   a  member  ( 1 0 )  

for   c h a r g i n g   a  photo  s e m i - c o n d u c t i v e   m a t e r i a l   in  the  d a r k n e s s ,   an  

image  e x p o s i n g   d e v i c e   (17)  for   a p p l y i n g   an  image  e x p o s u r e ,   a  

p l a s t i c s   a p p l y i n g   member  (13)  for   a p p l y i n g   p l a s t i c s   p a r t i c l e s  

and  a  member  (20)  f o r  p r o v i d i n g   a  p o t e n t i a l   to  the  c a r r i e r .  

6.  I n s t a l l a t i o n   a c c o r d i n g   to  c l a im   5,  c h a r a c t e r i z e d   in  t h a t  

the  i n s t a l l a t i o n   c o m p r i s e s   one  or  more  of  the  f o l l o w i n g   p a r t s :  

a)  the  c h a r g i n g   member  (10)  is   a  member  e x e r t i n g   a  c o r o n a  

d i a c h a r g e ;  

b)  s a id   i n s t a l l a t i o n   c o m p r i s e s   a  d e v e l o p i n g   e l e c t r o d e   ( 1 8 )  

which  by  means  of  an  i n s t a l l a t i o n   (19)  can  be  given  a  l o w e r  

p o t e n t i a l  o u t   the   same  p o l a r i t y   as  the   a r e a s   upon  the  p h o t o  

s e m i - c o n d u c t i v e   m a t e r i a l ,   where  p l a s t i c s   p a r t i c l e s   have  b e e n  

d e p o s i t e d ;  

c)  the  p l a s t i c s   a p p l y i n g   member  (13)  for   a p p l y i n g   the  e l e c -  

t r o s t a t i c a l l y   c h a r g e d   p l a s t i c s   p a r t i c l e s   ex t ends   between  t h e  

a f o r e d e s c r i b e d   d e v e l o p i n g   e l e c t r o d e   (18)  and  a  suppor t   ( 1 5 )  

for   the  s u b s t r a t e ;  

d)  the  d e v e l o p i n g   e l e c t r o d e   (18(  is  a d j u s t a b l e   in  h e i g h t ;  

7.  I n s t a l l a t i o n   a c c o r d i n g   to  c l a i m s   5  or  6,  c h a r a c t e r i z e d  

in  t h a t   the  i n s t a l l a t i o n   c o m p r i s e s   a  member  (9)  for   a p p l y i n g  



an  e t c h i n g   l i q u i d .  

8.  I n s t a l l a t i o n   a c c o r d i n g   to  c l a im  5  or  6,  c h a r a c t e r i z e d  

in  t h a t   s a i d   i n s t a l l a t i o n   c o m p r i s e s   a  member  (20)  for  g a l v a -  

n i c a l l y   d e p o s i t i n g   m e t a l s .  

9.  I n s t a l l a t i o n   a c c o r d i n g   to  any  one  or  more  of  c l a ims   7  

or  8,  c h a r a c t e r i z e d   in  t h a t   s a i d   i n s t a l l a t i o n   c o m p r i s e s   a  

p l a s t i c s   r emoving   ba th   (21)  so  as  to  remove  p l a s t i c s   f rom 

the  c a r r i e r   ( 1 ) .  
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