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The  invention  relates  to  a  metal  printing  screen  for  flat 
screen  printing,  a  method  and  former  for  manufacturing  the 
printing  screen. 

The  printing  screen  overcomes  the  problem  of  poor 
registration  associated  with  existing  printing  screens  and 
the  problem  of  adequately  tensioning  metal  printing 
screens  onto  a  forme  frame. 

Essentially  the  printing  screen  (2)  comprise  a  printing 
portion  (9)  and  an  outer  peripheral  mounting  portion  pro- 
vided  by  upstanding  side  mounting  members  (11)  adapted 
to  engage  a  forme  frame  (1).  The  printing  portion  (9)  and  the 
side  mounting  members  (11)  are  simultaneously  formed  by 
electrolytic  deposition  of  nickel  onto  a former  (15),  on  which 
is  provided  a  negative  (18)  of  the  printing  screen  (2).  The 
printing  portion  (9)  and  the  mounting  members  (11)  are 
formed  on  a  forming  face  (16)  and  on  corresponding  side 
faces  (17),  respectively,  of  the  former. 



The  p re sen t   i n v e n t i o n  r e l a t e s   to  a  metal  p r i n t i n g   screen  for  f l a t  

screen  p r i n t i n g   of  the  type  compr i s ing   of  f l a t   p r i n t i n g   p o r t i o n  

and  an  outer   p e r i p h e r a l   mounting  po r t i on   i n t e g r a l   with  and 

extending   over  at  l e a s t   p o r t i o n   of  the  p e r i p h e r y   of  the  p r i n t i n g  

p o r t i o n ,   the  mounting  p o r t i o n   being  adapted  for  r e l e a s a b l e  

engagement  with  a  forme  frame.  A d d i t i o n a l l y ,   the  i n v e n t i o n   r e l a t e s  

to  a  method  and  a  former  for   m a n u f a c t u r i n g   the  metal  p r i n t i n g  

screen  as  well  as  a  p r i n t i n g   screen  forme  i n c o r p o r a t i n g   t h e  

metal  p r i n t i n g   s c r e e n .  

There  are  a  number  of  known  types  of  metal  p r i n t i n g   sc reens   f o r  

f l a t   screen  p r i n t i n g .   For  example,   in  one  type  the  s c r e e n  

comprises  a  metal  mesh  of ,   for  example,   s t a i n l e s s   s t e e l ,   and  a 

mask  of  p h o t o s e n s i t i v e   m a t e r i a l   is  app l i ed   to  the  metal  mesh .  

The  mask  is  removed  from  unwanted  p o r t i o n s   of  the  mesh  to  form 

the  p r i n t i n g   p a t t e r n   by  exposing  those  p o r t i o n s   of  the  mask 

to  l i g h t .   In  o t h e r - w o r d s ,   by  exposing  the  mask  using  a  n e g a t i v e  

of  the  p r i n t i n g   p a t t e r n .   This  type  of  screen  is  s u b s t a n t i a l l y  

s i m i l a r   to  c o n v e n t i o n a l   s i l k   s c r e e n s ,   with  the  excep t ion   t h a t  

i n s t ead   of  a   screen  of  t e x t i l e   f i b r e s   a  metal  mesh  screen   i s  

u s e d .  



Another  type  of  metal  p r i n t i n g   screen  is  d e s c r i b e d   in  B r i t i s h  

Patent   S p e c i f i c a t i o n   No.  1393056.  In  th i s   type,   the  p r i n t i n g  

screen  comprises   a  metal  mesh,  p r e f e r a b l y   of  s t a i n l e s s   s t e e l  

and  a  metal  mask  is  formed  on  the  mesh  by,  for  e x a m p l e ,  

e l e c t r o l y t i c a l l y   d e p o s i t i n g   a  metal  fo i l   onto  the  mesh.  The 

p r i n t i n g   p a t t e r n   is  then  e tched   in  the  fo i l   l eav ing   p o r t i o n s  

of  the  mesh  e x p o s e d .  

A  f u r t h e r   type  of  metal  p r i n t i n g   screen   is  d e s c r i b e d   in  U.S .  

Pa ten t   S p e c i f i c a t i o n   2421607.  In  th i s   type ,   the  s c r e e n  

comprises  a  metal  mesh,  again  p r e f e r a b l y   of  s t a i n l e s s   s t e e l ,  

and  a  mask  formed  by  a  shee t   of  metal  m a t e r i a l ,   p r e f e r a b l y   o f  

copper ,   is  s o l d e r e d   to  the  mesh.  The  p r i n t i n g   p a t t e r n   is  t h e n  

etched  from  the  metal  mask  and  s o l d e r e d   leaving   p o r t i o n s   of  t h e  

mesh  e x p o s e d .  

U.S.  Pa t en t   S p e c i f i c a t i o n   No.  4084506  d e s c r i b e s   a  s t i l l   f u r t h e r  

type  of  metal  p r i n t i n g   s c r e e n .   In  th i s   p r i n t i n g   screen   the  m e t a l  

mesh  is  formed  on  a  me ta l   p l a t e   which  s u b s e q u e n t l y   forms  t h e  

mask.  The  metal  p l a t e   is  p r e f e r a b l y   of  copper  m a t e r i a l   and  t h e  

mesh  is  formed  by  e l e c t r o l y t i c a l l y   d e p o s i t i n g ,   for  example,   n i c k e l  

on  the  copper  p l a t e .   The  p r i n t i n g   p a t t e r n   is  then  e tched  f rom 

the  copper  p l a t e .  

However,  each  of  these   types  of  p r i n t i n g   screen  r e q u i r e   a  m e t a l  

mesh,  and  in  each  case ,   the  ou te r   edges  of  the  mesh  or  s c r e e n  



are  bent  upwardly  to  form  side  members  to  engage  a  fo rme 

frame.  In  g e n e r a l ,   the  side  members  are  bent  upwardly  a f t e r  

the  p r i n t i n g   p a t t e r n   has  been  formed.  U n f o r t u n a t e l y ,   w i t h o u t  

r e l a t i v e l y   complex  and  expens ive   a p p a r a t u s ,   i t   is  v i r t u a l l y  

imposs ib l e   to  ensure   t h a t   the  s ides   are  bent  a c c u r a t e l y .  

A c c o r d i n g l y ,   the  p r i n t i n g   p a t t e r n   is  not  a c c u r a t e l y   p o s i t i o n e d  

r e l a t i v e   to  the  s ide  members  and  c o n s e q u e n t l y  r e g i s t r a t i o n  

problems  occur  during  subsequen t   p r i n t i n g .   Even  if   the  s i d e  

members  are  formed  before   the  p r i n t i n g   p a t t e r n   is  formed,  t h e  

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

to  the  s ide  members  is  s t i l l   e n c o u n t e r e d .  

F u r t h e r m o r e ,   because  of  the  d i f f i c u l t y   of  a c c u r a t e l y   f o r m i n g  

the  side  members,  in  g e n e r a l ,   i t   is  not  p o s s i b l e   t o  

a d e q u a t e l y  t e n s i o n   the  screen  onto  the  forme  frame.  T h i s ,  

need les s   to  say,  leads  to  poor  q u a l i t y   of  subsequen t   p r i n t i n g .  

A d d i t i o n a l l y ,   in  known  p r i n t i n g   s c r e e n s ,   because  mesh  m a t e r i a l  

is  used  and  the  mesh  extends   across   the  openings  in  the  p r i n t i n g  

p a t t e r n ,   the  c l a r i t y   and  d e f i n i t i o n   of  the  s u b s e q u e n t   p r i n t  

s u f f e r s .   In  f a c t ,   in  the  case  of  many  known  p r i n t i n g   s c r e e n s  

i t   is  common  to  f ind  s a w - t o o t h i n g   around  the  edges  of  p r i n t s  

s u b s e q u e n t l y   p r i n t e d .   Such  s a w - t o o t h i n g   is  caused  by  t h e  

wires  or  s t r a n d s   of  the  mesh.  Indeed,   if   a  small  d e t a i l   i n  

the  p r i n t i n g   p a t t e r n   c o i n c i d e s   with  a  wire  or  s t r a n d   of  t h e  

mesh,  such  a  d e t a i l   wil l   not  be  p r i n t e d .  



There  i s ,   t h e r e f o r e ,   a  need  for  a  metal  p r i n t i n g   s c r e e n  

which  wil l   overcome  these  problems  and  a  p r i n t i n g   forme 

i n c o r p o r a t i n g   the  s c r een ,   as  well  as  a  method  and  former  f o r  

m a n u f a c t u r i n g   the  p r i n t i n g   s c r e e n .  

An  o b j e c t   of  the  i n v e n t i o n   is  to  provide   a  metal  p r i n t i n g  

screen  for   f l a t   screen  p r i n t i n g   which  wil l   overcome  these  p r o b l e m s .  

It  is  a lso   an  o b j e c t   of  the  i n v e n t i o n   to  provide   a  method  and 

former  for   m a n u f a c t u r i n g   the  metal  p r i n t i n g   s c r e e n .   A d d i t i o n a l l y ,  

i t   is  an  o b j e c t   of  the  i n v e n t i o n   to  provide   a  p r i n t i n g   s c r e e n  

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

These  o b j e c t s   are  achieved  in  accordance   with  the  p r e s e n t   i n v e n t i o n  

in  as  much  as  the  p r i n t i n g   p o r t i o n   and  the  mounting  p o r t i o n   o f  

the  p r i n t i n g   screen  are  formed  by  e l e c t r o l y t i c   d e p o s i t i o n   o n t o  

a  f o r m e r .  

The  advan tages   achieved  by  the  i n v e n t i o n   are  tha t   the  p r i n t i n g  

p o r t i o n   and  in  turn  the  p r i n t i n g   p a t t e r n   is  a c c u r a t e l y  

p o s i t i o n e d   r e l a t i v e   to  the  mounting  p o r t i o n   of  the  p r i n t i n g  

s c r een .   A d d i t i o n a l l y ,   where  i t   i s   d e s i r e d   to  form  a  number  o f  

p r i n t i n g   sc reens   from  the  same  former ,   the  p r i n t i n g   sc reens   w i l l  

be  s i m i l a r   to  each  o ther   and  the  p r i n t i n g   sc reens   can  r e a d i l y  

be  i n t e r c h a n g e d   wi thou t   r e g i s t r a t i o n   problems  during  s u b s e q u e n t  

p r i n t i n g .   F u r t h e r m o r e ,   because  the  e n t i r e   sc reen   is  fo rmed  

by  e l e c t r o l y t i c   d e p o s i t i o n ,   a  metal  mesh  is  not  r e q u i r e d   and 

t h e r e f o r e ,   each  of the  openings  which  forme  the  p r i n t i n g   p a t t e r n  

may  be  p o s i t i o n e d   in  any  d e s i r e d   l o c a t i o n ,   thus  ensu r ing   t h a t  

small  d e t a i l s   in  the  p r i n t i n g   p a t t e r n   wil l   be  p r i n t e d ,   where  



h e r e t o f o r e   small  d e t a i l s   in  a  p r i n t i n g   p a t t e r n   could  be 

o b l i t e r a t e d   by  a  wire ,   s t r and   or  f i b r e   forming  the  mesh  o f  

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

In  one  embodiment  of  the  i n v e n t i o n   the  mounting  p o r t i o n   c o m p r i s e s  

an  ups t and ing   mounting  member  a d j a c e n t   at  l e a s t   two  o p p o s i n g  

s ides   of  the  p r i n t i n g   p o r t i o n .  

The  advantage   of  th i s   embodiment  of  the  i n v e n t i o n   is  t ha t   t h e  

p r i n t i n g   sc reen   can  r e a d i l y   and  e a s i l y   be  mounted  on  a  f o rme  

f r a m e .  

P r e f e r a b l y ,   the  ups t and ing   mounting  member  extends   around  t h e  

p e r i p h e r y   of  the  p r i n t i n g   p o r t i o n .  

The  advantage   of  th i s   embodiment  of  the  i n v e n t i o n   is  t h a t   t h e  

screen  can  be  a d e q u a t e l y   t e n s i o n e d   in  all  d i r e c t i o n s .  

Advan tageous ly ,   the  p r i n t i n g   po r t ion   and  the  mounting  p d r t i o n  

are  s i m u l t a n e o u s l y   formed  on  the  f o r m e r .  

The  advantage   of  t h i s   embodiment  of  the  i n v e n t i o n   is  t ha t   t h e  

mounting  p o r t i o n   may  be  used  for  r e g i s t e r i n g   the  p r i n t i n g  

p a t t e r n ,   and  f u r t h e r m o r e   i t   enables   the  p r i n t i n g   screen   t o  

be  evenly  t e n s i o n e d   in  all   d i r e c t i o n s   leading   to  improved  

q u a l i t y   of  p r i n t i n g .  



The  o b j e c t   of  the  i n v e n t i o n   is  also  achieved  in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n   in  as  much  a s  t h e   method  f o r  

m a n u f a c t u r i n g   the  metal  p r i n t i n g   screen  comprises   the  s t eps   o f  

forming  a  n e g a t i v e   of  the  p r i n t i n g   po r t ion   and  the  m o u n t i n g  

p o r t i o n   on  a  fo rmer ,   and  forming  the  p r i n t i n g   p o r t i o n   and  t h e  

mounting  p o r t i o n   by  e l e c t r o l y t i c   d e p o s i t i o n   onto  the  f o r m e r .  

The  advan tage   of  th i s   is  tha t   provided  the  n e g a t i v e   on  t h e  

former  is  a c c u r a t e l y   formed,  the  p r i n t i n g   screen   w i l l  

s i m i l a r l y   be  a c c u r a t e l y   formed,  thus  l ead ing   to  imporved  

q u a l i t y   of  p r i n t i n g .   A d d i t i o n a l l y ,   the  p r i n t i n g   p o r t i o n   o f  

the  p r i n t i n g   sc reen   and  in  turn  the  p r i n t i n g   p a t t e r n   a r e  

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

P r e f e r a b l y ,   the  mounting  po r t ion   is  s i m u l t a n e o u s l y   formed  w i t h  

the  p r i n t i n g   p o r t i o n ,   the  p r i n t i n g   po r t ion   and  the  m o u n t i n g  .  

p o r t i o n   being  e l e c t r o l y t i c a l l y   depos i t ed   on  a  c o r r e s p o n d i n g  

forming  face  and  c o r r e s p o n d i n g   side  f a c e s ,   r e s p e c t i v e l y ,   o f  

the  f o r m e r .  

The  advantage   o f  t h i s   embodiment  of  the  i n v e n t i o n   is  t h a t  

p rov ided   t h a t   the  s ide  faces  of  the  f o r m e r  a r e   a c c u r a t e l y   m a c h i n e d  

r e l a t i v e   to  the  forming  f ace ,   the  mounting  p o r t i o n   may  be  used  f o r  

r e g i s t e r i n g   t h e  p r i n t i n g   s c r e e n .  

In  one  embodiment  of  the  i n v e n t i o n   the  n e g a t i v e   of  the  p r i n t i n g  

screen  is  engraved  onto  the  f o r m e r .  



The  advantage   of  th is   embodiment  of  the  i n v e n t i o n   is  tha t   i t  

p rov ides   a  durab le   former  s u i t a b l e   for  manufac tu r i ng   r e l a t i v e l y  

la rge   q u a n t i t i e s   of  s i m i l a r   p r i n t i n g   s c r e e n s .  

The  above  o b j e c t s   are  also  achieved  in  tha t   the  i n v e n t i o n  

p rov ides   a  former  for  c a r r y i n g   out  the  method  for  m a n u f a c t u r i n g  

the  metal  p r i n t i n g   s c r e e n ,  t h e   former  having  a  n e g a t i v e   of  t h e  

p r i n t i n g   screen  engraved  t he r eon .   For  example,   the  n e g a t i v e  

may  be  engraved  by  mechanical   engraving   or  i t   could  be  e t c h e d  

by  acid  or  e l e c t r o l y t i c   means .  

The  advantage   of  th i s   embodiment  of  the  i n v e n t i o n   is  t ha t   t h e  

former  is  durable   and  a  r e l a t i v e l y   la rge   number  of  s i m i l a r  

p r i n t i n g   s c reens   can  be  produced  from  the  same  f o r m e r .  



F u r t h e r ,   the  i n v e n t i o n   p r i v i d e s   a  p r i n t i n g   screen   fo rme 

compr i s ing  . t he   p r i n t i n g   screen  mounted  on  a  forme  f r a m e .  

The  i n v e n t i o n   wil l   be  more  c l e a r l y   unders tood   form  t h e  

fo l l owing   d e s c r i p t i o n   of  some  p r e f e r e d   embodiments  t h e r e o f  

given  by  way  of  example  only  with  r e f e r e n c e   to  t h e  

accompanying  d rawings ,   in  w h i c h :  

Fig.  1  is  a  p e r s p e c t i v e   view  of  a  p r i n t i n g   screen   forme 

i n c o r p o r a t i n g   a  p r i n t i n g   screen  a cco rd ing   to  t h e  

i n v e n t i o n ;  

Fig.  2  is  an  exploded  view  of  the  p r i n t i n g   sc reen   forme  o f  

Fig.  1 ;  

Fig.  3  is  a  d e t a i l e d   view  of  p o r t i o n   of  the  p r i n t i n g   s c r e e n  

of  Fig.  1 ;  

Fig.  4  is  a  p e r s p e c t i v e   view  of  a  former  accord ing   to  t h e  

i n v e n t i o n   for   m a n u f a c t u r i n g   the  p r i n t i n g   sc reen   o f  

Fig.  1 ;  

Fig.  5  is  a ' d e t a i l e d   view  showing  p o r t i o n   of  t h e  f o r m e r   o f  

Fig.  4 ;  

Fig.  6  is  a  view  s i m i l a r   to  Fig.  4  of  a  former  accord ing   to  an 

o u t e r   embodiment  o f  t h e   i n v e n t i o n ;  

Fig.  7  is  a  view  s i m i l a r   to  Fig.  5  of  the  former  of  Fig.  6 ;  

Fig.  8  is  a  p e r s p e c t i v e   view  of  p o r t i o n   of  a p p a r a t u s   f o r  

sc reen   p r i n t i n g   i n c o r p o r a t i n g   a  p r i n t i n g   screen   forme 

acco rd ing   to  ano the r   embodiment  of  the  i n v e n t i o n ;  

Fig.  9  is  a  p e r s p e c t i v e   view  of  a  p r i n t i n g   screen  forme  f r ame  

accord ing   to  a  f u r t h e r   embodiment  of  the  i n v e n t i o n ,   and  

Fig.  10  is  a  d e t a i l   of  p o r t i o n   of  the  forme  frame  of  Fig.  9 .  



Refe r r ing   to  the  drawings  and  i n i t a l l y   to  Figs.  1  to  3,  t h e r e  

is  provided  a  p r i n t i n g   screen   forme  accord ing   t o  t h e   i n v e n t i o n ,  

i n d i c a t e d   g e n e r a l l y   by  the  r e f e r e n c e   numeral  1  for  f l a t   s c r e e n  

p r i n t i n g .   The  p r i n t i n g   screen   forme  comprises  a  p r i n t i n g   s c r e e n  

2  also  accroding   t o  t h e   i n v e n t i o n   r e l e a s a b l y   mounted  to  a  forme 

frame  3.  

The  forme  frame  3  is  made  up  of  four  t imber  s e c t i o n s   4  a d j u s t -  

able  outwardly   so  tha t   the  p r i n t i n g   screen  2  may  be  t e n s i o n e d  

onto  the  frame  3.  Locking  screws  6  are  provided  to  lock  t h e  

frame  3  in  p o s i t i o n   when  the  screen   2  is  s u i t a b l y   t e n s i o n e d .  

Fixing  holes  7  are  p rov ided   in  the  frame  3  to  engage  pegs  8 

for  s ecur ing   the  screen   2  to  the  frame  3 .  

The  p r i n t i n g   screen  2  comprises   a  p r i n t i n g   po r t i on   9  i n ' w h i c h  

is  formed  a  p r i n t i n g   p a t t e r n   10,  and  a  mounting  p o r t i o n ,   p r o -  

vided  by  ups tand ing   s ide  mounting  members  11  around  the  p e r i p h e r y  

of  the  p r i n t i n g   p o r t i o n   9.  The  p r i n t i n g   po r t ion   9  and  t h e  

side  members  11  are  of  n icke l   m a t e r i a l   and  are  fo rmed  

s i m u l t a n e o u s l y   by  e l e c t r o l y t i c   d e p o s i t i o n   of  nickel   onto  a 

former  as  will   be  d e s c r i b e d   in  d e t a i l   below.  The  side  members 

11  embrace  the  forme  frame  3,  a n d  f i x i n g   holes  12  in  the  s i d e  

members  11  are  p rov ided   to  engage  the  pegs  8 .  

In  t h i s   embodiment  of  the  i n v e n t i o n   i t   can  be  seen  t h a t   t h e  

p r i n t i n g   p a t t e r n   on  the  screen  2  comprises   a  la rge   s q u a r e  



formed  by  boundary  l i ne s   20  and  having  a  shaded  p o r t i o n   21 

at  opposing  corners   of  the  l a rge   square .   A  small  r e c t a n g l e  

shaded  p o r t i o n   22  is  p rovided   in  the  cen t re   of  the  l a r g e  

square .   A  d e t a i l   of  p o r t i o n   of  the  p r i n t i n g   p a t t e r n   is  shown 

in  Fig.  3  and  i t   can  be  seen  t h a t   the  l ines   20  are  e ach  

formed  by  a  p l u r a l i t y   of  openings  24,  while  the  shaded  p o r t i o n s  

1  are  a lso  formed  by  a  p l u r a l i t y   of  openings  25  forming  a 

grid  p a t t e r n   to  accomodate  the  passage  of  p r i n t i n g   i n k .  

Figs.  4  and  5  show  a  former  15  on  which  the  p r i n t i n g   sc reen   2 

is  formed  by  e l e c t r o l y t i c   d e p o s i t i o n .   The  former  15  is  o f  

brass  m a t e r i a l   and  comprises   a  forming  face  16  on  which  t h e  

p r i n t i n g   p o r t i o n   9  of  the  sc reen   2  is  formed  and  side  f aces   17 

on  which  the  s ide  members  11  are  formed.  A  n e g a t i v e   18  o f  

the  p r i n t i n g   p a t t e r n   10  of  the  screen  2  is  engraved  in to   t h e  

forming  face  16.  The  n e g a t i v e   18  i nc ludes   a  p l u r a l i t y   o f  

openings  26  and  27  c o r r e s p o n d i n g   to  the  openings  24  and  25  on 

the  p r i n t i n g   sc reen   2  engraved  in to   the  forming  face  16  o f  

the  former  15,  s e e - F i g .   5.  A c c o r d i n g l y ,   when  the  screen   i s  

being  formed  on  the  former  15  the  openings  26  and  27  form  t h e  

openings  24  and  25  in  the  sc reen   2.  S i m i l a r l y ,   holes  28 

engraved  into  the  s ide  faces   17  form  the  f ix ing   holes  12 

in  the  p r i n t i n g  s c r e e n   2 .  



To  manufac tu re   the  p r i n t i n g   screen   2,  the  former  15  i s  

immersed  in  a  n ickel   p l a t i n g   s o l u t i o n   (not  shown)  and 

acts  as  a  ca thode .   E l e c t r i c   c u r r e n t   passed  through  n i c k e l  

anodes  ( a l so   not  shown)  in  the  s o l u t i o n   and  the  former  15 

causes  n ickel   to  be  d e p o s i t e d   onto  the  forming  face  16 

and  side  faces   17  of  the  f o r m e r  1 5 ,   thus  forming  t h e  

p r i n t i n g   sc reen   2.  Nickel  is  not  d e p o s i t e d   over  t h e  

openings  26  and  27  and  the  holes  28,  the reby   forming  t h e  

openings  24  and  25  and  the  holes  12  in  the  p r i n t i n g  

screen  2 .  

The  p r i n t i n g   screen  2  is  then  s e p e r a t e d   from  the  former  and  

mounted  on  the  forme  frame  3  by  the  pegs  8.  The  frame  3  i s  

extended  ou tward ly   by  means  of  the  expandable   j o i n t s   5  t o  

t ens ion   the  p r i n t i n g   p o r t i o n   9  over  the  frame  3.  When  t h e  

d e s i r e d   t e n s i o n   is  ob t a ined   the  locking  screws  6  are  t i g h t e n e d  

and  the  p r i n t i n g   forme  1  is  used  in  conven t iona l   manner .  



It  has  been  found  tha t   because  the  side  members  11  and  t h e  

p r i n t i n g   p o r t i o n   9  are  formed  s i m u l t a n e o u s l y   on  the  former  1 5 ,  

the  p r i n t i n g   p a t t e r n   10  is  always  a c c u r a t e l y   p o s i t i o n e d  

r e l a t i v e   to  the  s ide  members  11.  This  is  mainly  because  t h e  

side  faces   17  of  the  former  can  be  a c c u r a t e l y   machined  and 

in  tu rn   the  s ide  members  are  a c c u r a t e l y   f o rmed .  

F u r t h e r m o r e ,   i t   has  been  found  t h a t   because  the  side  members  11  a r e  

a c c u r a t e l y   formed  more  even  t e n s i o n i n g   of  the  screen  2  on 

the  forme  frame  3  can  be  ach ieved   than  could  be  h e r e t o f o r e  

ach ieved .   , 

It  has  a lso   been  found  t h a t   the  q u a l i t y   of  p r i n t s   ob t a ined   f rom 

the  p r i n t i n g   screen   2  are  of  c o n s i d e r a b l y   h igher   q u a l i t y   t h a n  

those  h e r e t o f o r e   o b t a i n e d   from  known  p r i n t i n g   s c r e e n s .   The 

reason  for   t h i s  i s   t h a t   in  the  p r e s e n t   p r i n t i n g   screen  a 

metal  mesh  is  not  r e q u i r e d ,   because  the  gr id   p a t t e r n   formed 

in  the  p r i n t i n g   p a t t e r n   is  a c t u a l l y   formed  by  the  e l e c t r o l y t i c  

p roces s .   A c c r o d i n g l y ,   i t   wil l   be  a p p r e c i a t e d   t ha t   each  of  t h e  

openings  forming  the  g r id   p a t t e r n   can  be  p o s i t i o n e d   in  any 

d e s i r e d   l o c a t i o n   by  merely   p rov id ing   a  hole  or  opening  i n  

the  forming  face  16  of  the  former  15.  Thus,  where  a  s m a l l  

d e t a i l   is  to  be  p r i n t e d   an  opening  or  hole  c o r r e s p o n d i n g   t o  

the  d e t a i l   can  be  p rov ided   on  the  forming  face  16  of  t h e  

former  15 .  



Figs.   6  and  7  show  a  former  15  accord ing   to  a n o t h e r  

embodiment  of  the  i n v e n t i o n .   This  former  15  is  e s s e n t i a l l y  

s i m i l a r   to  the  former  15  d e s c r i b e d   with  r e f e r e n c e   to  Figs .   4 

and  5,  and  l ike   par t s   are  i d e n t i f i e d   by  the  same  r e f e r e n c e  

numera ls .   In  th i s   embodiment  of  the  i n v e n t i o n ,   i n s t e a d   o f  

being  engraved  on  the  former  15,  the  nega t i ve   18  is  fo rmed 

by  a  d e p o s i t   of  e l e c t r o - r e s i s t   m a t e r i a l   on  the  f o r m i n g  

face  16  and  the  s ide  faces  17  of  the  former  16.  The  d e p o s i t s  

of  e l e c t r o - r e s i s t   ma te r i a l   cor respond   to  openings  in  t h e  

p r i n t i n g   sc reen   and  prevent   nickel   being  formed  on  t h e  

former  at  those  p o s i t i o n s .   For  example,   a  p l u r a l i t y   of  , 

c i r c u l a r   d e p o s i t s   45  of  e l e c t r o - r e s i s t   m a t e r i a l   c o r r e s p o n d  

to  the  opening  24  which  form  the  l i nes   20  in  the  p r i n t i n g  

screen  2.  S i m i l a r l y ,   c i r c u l a r   d e p o s i t s   46  of  e l e c t r o - r e s i s t  

m a t e r i a l   co r r e spond   to  the  openings  25  in  the  p r i n t i n g  

screen  2  which  form  the  shaded  a r e a ' 2 1 .   C i r c u l a r   d e p o s i t s  

47  of  e l e c t r o - r e s i s t   m a t e r i a l   on  the  s ide  faces   17  of  t h e  

former  co r r e spond   to  f i x ing   holes  12  of  the  p r i n t i n g  

screen   2.  

To  form  the  n e g a t i v e   18  of  e l e c t r o - r e s i s t   m a t e r i a l   on  t h e  

former  15,  a  coa t ing   of  a  n e g a t i v e   working  p h o t o - r e s i s t  

m a t e r i a l   having  e l e c t r o - r e s i s t   p r o p e r t i e s   is  app l i ed   to  t h e  

forming  face  16  and  the  side  faces  17  of  the  former  15 .  

Needless   to  say,  if  de s i r ed   a  coa t ing   of  p o s i t i v e   w o r k i n g  

p h o t o - r e s i s t   m a t e r i a l   could  be  app l i ed   i n s t e a d .   The  f a c e s  

16  and  17  are  then  n e g a t i v e l y   exposed  using  a  n e g a t i v e   o f  

the  p r i n t i n g   p a t t e r n ,   and  are  s u b s e q u e n t l y   deve loped .   The 

p o r t i o n s   exposed  to  l i g h t   are  hardened  and  form  the  d e p o s i t s  



of  e l e c t r o - r e s i s t   m a t e r i a l ,   and  the  areas  of  the  coa t i ng   which  

have  not  been  exposed  are  washed  o f f .  

The  p r i n t i n g   sc reen   2  is  then  formed  on  the  former  15  a s  

a l r e a d y   d e s c r i b e d   with  r e f e r e n c e   to  Figs  4  and  5.  The 

p o r t i o n s   of  the  forming  face  covered  by  the  e l e c t r o - r e s i s t  

m a t e r i a l   p reven t   nickel   being  d e p o s i t e d   on  these   a r e a s ,   which  

in  turn  form  the  o p e n i n g s  i n   the  p r i n t i n g   p a t t e r n .  

If  a  p o s i t i v e   working  p h o t o - r e s i s t   ma te r i a l   is  used,   when 

th i s   is  exposed,   the  Tight  s o f t e n s   the  exposed  r e s i s t  

m a t e r i a l   which  is  s u b s e q u e n t l y   washed  o f f ,   thus  a g a i n  

l eav ing   a  n e g a t i v e   of  the  p r i n t i n g   screen  on  the  f o r m e r  

which  forms  the  e l e c t r o - r e s i s t .  

R e f e r r i n g   now  to  Fig.  8  appa ra tu s   for  f l a t   screen   p r i n t i n g  

is  i l l u s t r a t e d .   The  appa ra tu s   i nc ludes   a  p r i n t i n g   fo rme  

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

Figs.   1  to  3  and  l ike   components  are  i d e n t i f i e d   by  t h e  

same  r e f e r e n c e   numera ls .   The  appara tus   i nc ludes   a 

p r i n t i n g   t a b l e ,  t h e   top  p o r t i o n   30  of  which  is  shown. 

The  medium  on  which  the  p a t t e r n   is  p r i n t e d ,   in  t h i s  

embodiment  of  the  i n v e n t i o n ,   a  shee t   31  of  t e x t i l e   m a t e r i a l  

is  p laced  on  the  top  30  of  the  t a b l e .  

In  t h i s   embodiment  of  the  i n v e n t i o n ,   the  p r i n t i n g   screen   2 

is  of  nickel   m a t e r i a l   again  formed  by  e l e c t r o l y t i c   d e p o s i t i o n  

onto  a  former  (not  shown).  The  p r i n t i n g   screen  2  i n c l u d e s  

r e g i s t e r i n g   means  provided  by  a  pa i r   of  r e g i s t e r   holes  29 



ou t s ide   the  p r i n t i n g   p a t t e r n .   The  r e g i s t e r e d   holes  a r e  

formed  during  the  e l e c t r o l y t i c   forming  process   by  c o r r e s -  

ponding  holes  in  the  forming  face  of  the  former ,   t h u s  

ensur ing   a c c u r a t e   p o s i t i o n i n g   of  the  r e g i s t e r   h o l e s .  

Alignment  means  provided  by  pins  32  p r o j e c t   from  t h e  

p r i n t i n g   t ab le   30  to  engage  the  r e g i s t e r   holes  29,  so  

tha t   the  p r i n t i n g   p a t t e r n   10 can  be  r e a d i l y   and  e a s i l y  

a l i gned   with  the  sheet   31.  T h e r e f o r e ,   when  i t   is  d e s i r e d  

to  p r i n t   a  m u l t i - c o l o u r e d   p a t t e r n   and  a  number  of  p r i n t i n g  

screens   are  used  with  c o r r e s p o n d i n g   r e g i s t e r   holes  2 9 ,  

r e g i s t r a t i o n   of  the  p r i n t e d   p a t t e r n   for  each  of  the  , 

co lours   is  r e a d i l y   and  e a s i l y   a s s u r e d .  

Needless  to  say,  i t   will   be  a p p r e c i a t e d   tha t   i n s t e a d   o f  

using  the  r e g i s t e r   pins  32  the  r e g i s t e r   holes  29  could  be 

used  to  p r i n t   dots  onto  the  sheet   31,  and  the  r e g i s t e r  

holes  29  of  subsequen t   sc reens   could  be  then  a l igned   w i t h  

the  d o t s .  

Figs.   9  and  10  show  a  p r i n t i n g   forme  accord ing   to  a n o t h e r  

embodiment  of  the  i n v e n t i o n .  T h e   p r i n t i n g   forme  i s  

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

Figs.   1  to  3  and  a c c o r d i n g l y ,   l ike   components  are  i d e n t i f i e d  

by  the  same  r e f e r e n c e   numerals .   I n   th i s   embodiment  of  t h e  

i n v e n t i o n   the  p r i n t i n g   screen  2  of  nickel   m a t e r i a l   has  

only  two  side  mounting  members  11.  The  side  members  11 



are  bent  upwardly  into  p o s i t i o n   a f t e r   the  p r i n t i n g   s c r e e n  

has  been  formed  by  e l e c t r o l y t i c   d e p o s i t i o n   on  a  f l a t  

forming  face  of  a  former  (not  shown).  Lips  35  'to  engage  

the  frame  3  are  formed  on  the  s ide  members  11  by  b e n d i n g  

the  top  p o r t i o n   of  the  s ide  members  i nward ly .   A 

p l u r a l i t y   of  pegs  or  na i l s   8  secure   the  l ips   35  to  t h e  

frame  3 .  

The  frame  3  comprises   a  pa i r   of  ou tward ly   a d j u s t a b l e   s i d e  

members  36  and  t r a n s v e r s e   members  37  which  engage  r e c e s s e s  

38  in  the  side  members  37.  I t   can  be  seen  in  Fig.  10  t h a t  

ends  39  of  the  t r a n s v e r s e   members  37  are  i n c l i n e d   down- 

wardly .   Inner  faces  40  of  the  r e c e s s e s   38  are  c o r r e s p o n d -  

ingly   i n c l i n e d ,   so  tha t   by  p r e s s i n g   the  t r a n s v e r s e   members 

37  downwardly  into  the  r e c e s s e s   38  in  the  d i r e c t i o n   o f  

the  arrow  A  (see  Fig.  10)  a  wedging  ac t ion   is  a c h i e v e d ,  

f o r c i n g   the  side  members  36  ou tward ly   to  t e n s i o n   t h e  

screen  2 .  

It  wi l l   be  a p p r e c i a t e d   t h a t   the  mounting  p o r t i o n   of  any 

of  the  p r i n t i n g   sc reens   may  be  formed  on  a  f l a t   face  o f  

a  former  with  the  p r i n t i n g   p o r t i o n ,   and  the  s ide  members 

can  s u b s e q u e n t l y   be  formed  by  bending  the  mounting  p o r t i o n  

upwardly  as  d e s c r i b e d   with  r e f e r e n c e   to  the  embodiment  

of  the  i n v e n t i o n   of  Figs.   9  and  10,  w i t h o u t   d e p a r t i n g  

from  the  scope  of  the  i n v e n t i o n .  



F u r t h e r m o r e ,   i t   will  be  a p p r e c i a t e d   tha t   i t   is  n o t  

neces sa ry   for  the  side  mounting  members  to  e x t e n d  

around  the  pe r i phe ry   of  the  p r i n t i n g   po r t i on   nor  i n d e e d  

is  i t   necessa ry   for  them  to  extend  along  a  s ide  of  t h e  

p r i n t i n g   p o r t i o n ,   for  example,   the  side  moun t ing  

members  could  be  provided  by  a  t ab  on   opposing  s i d e s  

of  the  p r i n t i n g   po r t ion   if   d e s i r e d .   Indeed,   i f   d e s i r e d ,  

the  mounting  po r t ion   could  be  in  the  same  plane  as  t h e  

p r i n t i n g   p o r t i o n ,   and  the  mounting  po r t i on   could  be 

secured   to  the  unders ide   of  the  forme  frame  by  g l u i n g ,  

n a i l i n g   or  the  l i k e .  

Needless   to  say,  i t   will   b e  a p p r e c i a t e d   t h a t   while   t h e  

p r i n t i n g   screen  has  been  d e s c r i b e d   as  being  formed  f rom 

nickel   m a t e r i a l ,   o ther   s u i t a b l e   metals   could  have  been 

used.  It  will   also  be  a p p r e c i a t e d   t ha t   a  former  o f  

a  m a t e r i a l   o ther   than  copper  could  have  been  u s e d .  

S i m i l a r l y ,   i t   will   be  a p p r e c i a t e d   tha t   m a t e r i a l s   o t h e r  

than  t imber   could  have  been  used  in  the  forme  f r a m e ,  

for   example,   p l a s t i c s   m a t e r i a l   or  m e t a l .  

Indeed  i t   is  env isaged   t h a t   a  metal  forme  frame  may  be 

p rov ided .   The  outer   d imensions   of  the  forme  frame  would 

b e   machined  to  cor respond   to  those  of  the  former .   T h i s  

would  ensure  tha t   the  p r i n t i n g   screen  and  the  forme  f rame 

would  be  an  a ccu ra t e   f i t   with  each  o t h e r .   It  is  a l s o  



env i saged   t h a t   t h i s   forme  frame  cou ld  be   made  a d j u s t a b l e  

or  c o l a p s a b l e   to  f a c i l a t e   f i t t i n g   or  removal  of  t h e  

sc reen   to  or  from  the  forme  f r a m e .  

It   is  a l so   env i saged   t ha t   the  p r i n t i n g   screen   could  be 

formed  with  i t s '   ups tand ing   side  mounting  members 

inward ly   i n c l i n e d   to  f a c i l i t a t e   f i x i n g   to   the  forme 

frame.  In  th i s   case  i t   is  env isaged   t h a t   the  s ide  f a c e s  

of  the  former  would  be  c o r r e s p o n d i n g l y   i n c l i n e d   and  a  

forme  frame  with  s i m i l a r i l y   i n c l i n e d   s ides   would  a lso  be 

p r o v i d e d .  

I t   wi l l   be  a p p r e c i a t e d   t h a t   f i x i n g   means  o the r   than  t h o s e  

d e s c r i b e d   to  secure   the  p r i n t i n g   sc reen   to  the  fo rme  

frame  could  be  used.  Fu r the rmore ,   a  p r i n t i n g   screen   w i t h  

p r i n t i n g   p a t t e r n s   o ther   than  those  d e s c r i b e d   could  be 

m a n u f a c t u r e d .   Needless  to  say,  i t   is  not  n e c e s s a r y   t h a t  

the  p r i n t i n g   p a t t e r n   be  r e s t r i c t e d   to  geomet r i c   s h a p e s ,  

p r i n t i n g   p a t t e r n s   i n c l u d i n g   images  of  peop le ,   l a n d s c a p e s  

and  the  l ike   could  be  manufac tu red   accord ing   to  t h e  

i n v e n t i o n ,   and washed  c o l o u r s . c o u l d ,   for   example,   be  

o b t a i n e d   by  vary ing   the  spacing  and  d i ame te r   of  t h e  

openings  in  the  p r i n t i n g   p a t t e r n   of  the  p r i n t i n g   s c r e e n .  

It  is  f u r t h e r   env i saged   tha t   as  well  as  being  used  f o r  

p r i n t i n g   on  t e x t i l e   m a t e r i a l s   the  p r i n t i n g   screen   could  be 



used  for  p r i n t i n g   on  many  o the r   media,   for  e x a m p l e ,  

on  paper  and  ca rdboard ,   for  example,   in  p a c k a g i n g  

ca r tons   and  the  l i k e ,   or  on  p o t t e r y .   Indeed,   i t   i s  

also  envisaged   tha t   the  p r i n t i n g   screen  could  be  used  

in  the  p r i n t i n g   of  p r i n t e d   c i r c u i t   b o a r d s .  

It  is  f u r t h e r   env isaged   t ha t   a  s e a l i n g   member,  for  e x a m p l e ,  

an  o - r i n g   seal.  may  be  f i t t e d   between  the  p r i n t i n g   s c r e e n  

and  the  bottom  por t ion   of  the  forme  frame  to  p reven t   t h e  

i ng re s s   of  p r i n t i n g   ink  or  pa in t   between  the  screen  and 

the  forme  f r a m e .  



1.  A  metal  p r i n t i n g   screen  (2)  for   f l a t   screen  p r i n t i n g   o f  

the  type  compr is ing   of  f l a t   p r i n t i n g   po r t ion   (9)  and  an  o u t e r  

p e r i p h e r a l   mounting  p o r t i o n   (11)  i n t e g r a l   with  and  e x t e n d i n g  

over  at  l e a s t   p o r t i o n   of  the  p e r i p h e r y   of  the  p r i n t i n g   p o r t i o n  

(9) ,   the  mounting  p o r t i o n   (11)  being  adapted  for   r e l e a s a b l e  

engagement  with  a  f o rme  f r ame ,   c h a r a c t e r i s e d   in  t h a t   t h e  

p r i n t i n g   p o r t i o n   (9)  and  the  mounting  po r t i on   (11)  are  fo rmed  

by  e l e c t r o l y t i c   d e p o s i t i o n   onto  a  former  (15).   , 

2.  A  metal  p r i n t i n g   screen  as  claimed  in  claim  1  c h a r a c t e r i s e d  

in  tha t   the  mounting  po r t i on   (11)  compr i s e s  an   u p s t a n d i n g  

mounting  member  (11)  a d j a c e n t   at  l e a s t   two  opposing  s ides   o f  

the  p r i n t i n g   p o r t i o n   ( 9 ) .  

3.  A  metal  p r i n t i n g   screen  as  claimed  in  claim  2  c h a r a c t e r i s e d  

in  t ha t   the  ups t and ing   mounting  members  (11)  extend  around  t h e  

p e r i p h e r y   of  the  p r i n t i n g   po r t i on   ( 9 ) .  

4.  A  metal  p r i n t i n g   screen  as  claimed  in  any  of  the  p r e c e d i n g  

claims  c h a r a c t e r i s e d   in  tha t   the  p r i n t i n g   p o r t i o n   (9)  and  t h e  

mounting  p o r t i o n   (11)  are  s i m u l t a n e o u s l y   formed  on  the  former  ( 1 5 ) .  

5.  A  metal  p r i n t i n g   screen  as  claimed  in  any  of  the  p r e c e d i n g  

claims  c h a r a c t e r i s e d   in  t ha t   at  l e a s t   a  pa i r   of  r e g i s t e r   holes  (29)  

are  formed  in  the  p r i n t i n g   po r t ion   (9)  during  the  e l e c t r o l y t i c  

forming  of  the  p r i n t i n g   screen  (2) ,   the  r e g i s t e r   holes   (29)  b e i n g  



adapted  for  a l ignmen t   with  a  co r respond ing   ad jus tmen t   means  (32)  

on  a  p r i n t i n g   t ab l e   (30)  or  on  the  medium  (31)  to  be  p r i n t e d .  

6.  A  metal  p r i n t i n g   screen   as  claimed  in  any  of  the  p r e c e d i n g  

claims  c h a r a c t e r i s e d   in  t ha t   the  p r i n t i n g   po r t ion   (9)  and  t h e  

mounting  po r t i on   (11)  are  of  nickel   m a t e r i a l .  

7.  A  method  for   manufac tu r i ng   a  metal  p r i n t i n g   screen  (2)  o f  

the  type  compris ing  a  f l a t   p r i n t i n g   po r t ion   (9)  having  a  p r i n t i n g  

p a t t e r n   (10)  t h e r e o n ,   and  an  outer   p e r i p h e r a l   mounting  p o r t i o n , ( 1 1 )  

i n t e g r a l   with  and  ex tend ing   over  at  l e a s t   po r t ion   of  the  p e r i p h e r y  

of  the  p r i n t i n g   p o r t i o n   (9) ,   c h a r a c t e r i s e d   in  t h a t   the  method 

comprises  the  s t eps   o f  :  

forming  a  n e g a t i v e   (18)  of  the  p r i n t i n g   p o r t i o n   (9)  and 

the  mounting  p o r t i o n   (11)  on  a  former  (15),   and 

forming  the  p r i n t i n g   po r t ion   (9)  and  the  mounting  p o r t i o n   (11)  

on  the  former  (15)  by  e l e c t r o l y t i c   d e p o s i t i o n   onto  the  former  ( 1 5 ) .  

8.  A  method  as  claimed  in  c la im 7   c h a r a c t e r i s e d   in  tha t   t h e  

mounting  p o r t i o n   (11)  is  s i m u l t a n e o u s l y   formed  with  the  p r i n t i n g  

po r t ion   (9) ,   the  p r i n t i n g   po r t i on   (9)  and  the  mounting  p o r t i o n   (11)  

being  e l e c t r o l y t i c a l l y   d e p o s i t e d   on  a  co r r e spond ing   forming  f a c e  

(16)  and  c o r r e s p o n d i n g   side  faces  (17),   r e s p e c t i v e l y ,   of  t h e  

former  ( 1 5 ) .  

9.  A  method  as  claimed  in  claims  7  or  8  c h a r a c t e r i s e d   in  t h a t  

the  nega t ive   (18)  of  the  p r i n t i n g   por t ion   (9)  and  the  moun t ing  

po r t ion   (11)  is  engraved  into  the  former  ( 1 5 ) .  



10.  A  former  for  manufac tu r ing   a  metal  p r i n t i n g   screen  (2)  

accord ing   to  the  method  of  any  of  claims  7  to  9  c h a r a c t e r i s e d  

in  t ha t   a  n e g a t i v e   (18)  of  the  p r i n t i n g   p o r t i o n   (9)  and  t h e  

mounting  p o r t i o n   (11)  is  engraved  in to   the  former  ( 1 5 ) .  

11.  A  p r i n t i n g   screen   forme  (1)  for  f l a t   screen   p r i n t i n g   o f  

the  type  compr is ing   a  p r i n t i n g   screen  (2)  mounted  on  a  fo rme  

frame  (3)  c h a r a c t e r i s e d   in  t h a t   the  p r i n t i n g   screen   (2)  i s  

formed  by  e l e c t r o l y t i c   d e p o s i t i o n   onto  a  former  ( 1 5 ) .  
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