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An  ink  design  (2)  is  silk  screened  onto  an  intermediate 
surface  (3)  and  is  then  transferred  to  an  article  (5)  by  a 
deformable  pad  (4).  In  order  to  provide  a  large  difference  in 
the  ink  affinities  of  the  intermediate  surface  and  pad  these 
are  made  of  silicone  rubbers  in  which  different  catalysts  are 
used  in  the  curing  of  the  rubbers.  Dibutyltindilaurate  as 
catalyst  provides  an  intermediate  surface  of  low  ink  affinity 
which  can  enable  100%  transfer  of  ink  from  the  intermediate 
surface  to  the  pad  when  a  stannous  octoate  calysed, 
condensation  cured  rubber,  or  a  suitable  addition  cured 
rubber,  is  used  for  the  pad.  The  screen  is  heated  to  a  greater 
temperature  than  that  of  the  intermediate  surface. 



T h i s   i n v e n t i o n   r e l a t e s   to   r e p e t i t i v e   o f f - s e t  

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

i s   e m p l o y e d   t o   t r a n s f e r   an  i n k   d e s i g n   to   an  a r t i c l e .  

O f f - s e t   t r a n s f e r   pad  p r o c e s s e s   f o r   p r i n t i n g   o n t o  

c o m p l e x   s h a p e s   a r e   w e l l   e s t a b l i s h e d   in   t h e   c e r a m i c ,  

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

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

r u b b e r   pad  to   t r a n s f e r   an  ink  d e s i g n   f rom  an  i n t a g l i o  

m e t a l   p l a t e   to   t h e   i t e m s   to   be  d e c o r a t e d   or  m a r k e d .   T h e  

m e t a l   p l a t e   can   be  e n g r a v e d   or  e t c h e d .  

The  c o s t   of   t h e s e   m e t a l   p l a t e s   can  be  h i g h ,   p a r t -  

i c u l a r l y   i f   h a n d   e n g r a v e d .   U.K.  P a t e n t   S p e c i f i c a t i o n  

737  461  has   p r o p o s e d   r e p l a c i n g   t h e   i n t a g l i o   m e t a l   p l a t e  

by  a  s i l k   s c r e e n   and  an  i n t e r m e d i a t e   f l a t   s u r f a c e .   T h e  

ink   d e s i g n   i s   a p p l i e d   to   t h e   i n t e r m e d i a t e   f l a t   s u r f a c e   b y  

s c r e e n   p r i n t i n g   and  t h e n   t r a n s f e r r e d   to   t h e   i t e m   to   b e  

m a r k e d   or   d e c o r a t e d   by  means   of  t h e   d e f o r m a b l e   p a d .   I t  

was  s u g g e s t e d   t h a t   t h e   i n t e r m e d i a t e   s u r f a c e   can   be  a n y  

n o n - a b s o r b e n t   m a t e r i a l ,   and  e x a m p l e s   of  m e t a l   or   g l a s s  

were   g i v e n .   H o w e v e r ,   i t   was  f o u n d   in  p r a c t i c e   t h a t   t h e  

i nk   f i l m   on  t h e   i n t e r m e d i a t e   s u r f a c e   s p l i t   on  r e m o v a l   o f  

t h e   d e f o r m a b l e   pad   f rom  t h e   i n t e r m e d i a t e   s u r f a c e .   T h e  

r e s u l t   was  t h a t   t h e   d e s i g n   ink   s p r e a d   w i t h   s u c c e s s i v e  

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

In  U.K.  P a t e n t   S p e c i f i c a t i o n   No.  1  6 0 2   225  i t   w a s  

s t a t e d   t h a t   to   o v e r c o m e   t h e   a b o v e   p r o b l e m   and  to  r e m o v e  

t h e   r i s k   of  e x c e s s i v e   b u i l d   up  of  i n k   on  t h e  i n t e r m e d i a t e  

s u r f a c e ,   i t   was  f o u n d   n e c e s s a r y   to   e n s u r e   t h a t ,   a t   e a c h  

s i l k   s c r e e n   o p e r a t i o n ,   t h e   i n t e r m e d i a t e   s u r f a c e   was  f r e e  

f rom  r e s i d u a l   c o l o u r   r e m a i n i n g   f r o m ` t h e   p r e v i o u s   p r i n t .  

To  a c h i e v e   t h i s ,   t h e   i n t e r m e d i a t e   s u r f a c e   may  be  d o c t o r e d  



b e t w e e n   s u c c e s s i v e   p r i n t s ,  o r   h a l f - s i z e d   p a p e r   f e d   f rom  a  

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

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

I  When  d o c t o r i n g   i s   e m p l o y e d   t h e   e f f i c i e n c y   o f  

d o c t o r i n g   i s   c r u c i a l ,   and  c a r e   has   to   be  e x e r c i s e d   t o  

p r e v e n t   s c r a t c h i n g   of  t h e   i n t e r m e d i a t e   s u r f a c e .   F a i l u r e  

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

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

W i t h   a l l   of   t h e   known  p r o c e s s e s   t h e   i n k   f i l m   i s  

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

a d v a n t a g e   t h a t   o n l y   some  of  t h e   i n k   i s   t r a n s f e r r e d   to   t h e  

work   p i e c e .   P a r t i c u l a r l y   in  t h e   c a s e   of   c e r a m i c s   t h e r e  

i s   a  n e e d   to   be  a b l e   to   p r i n t   h e a v y   b l o c k s   or   b a n d s   o f  

c o l o u r s ,   and  w i t h   s u c h   i n k   s p l i t t i n g   p r o c e s s e s   t h i s   i s  

d i f f i c u l t   to   a c h i e v e .  

.  The  p r e s e n t   i n v e n t i o n   s t e m s   f rom  a t t e m p t s   to   p r o v i d e  .  

an  i m p r o v e d   o f f - s e t   p r i n t i n g   p r o c e s s ,   w h e r e   t h e   i n k  

d e s i g n   on  t h e   i n t e r m e d i a t e   s u r f a c e  i s   t r a n s f e r r e d   s u b -  

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

d e c o r a t e d   by  t h e   d e f o r m a b l e   p a d .  

U.K.  P a t e n t   S p e c i f i c a t i o n   No.  804  751  s u g g e s t s   t h a t  

t h e   t r a n s f e r   of  t h e   d e s i g n   in  i t s   e n t i r e t y   f rom  a n  

i n t e r m e d i a t e   s u r f a c e   to   t h e   wa re   to   be  p r i n t e d   can  b e  

e f f e c t e d   by  c o a t i n g   b o t h   t h e   i n t e r m e d i a t e   s u r f a c e   and  t h e  

r e s i l i e n t   pad  w i t h   an  a d h e s i v e   l a y e r .   The  f a c t   t h a t   t h i s  

p r o p o s a l   a p p e a r s   n e v e r   to   have   b e e n   e x p l o i t e d   c o m m e r -  

c i a l l y   c a s t s   d o u b t s   on  t h e   e f f e c t i v e n e s s   of  t h a t   m e t h o d .  

The  b a s i s   f o r   t h e   p r e s e n t   i n v e n t i o n   l i e s   in  o u r  

d i s c o v e r y   t h a t   t h e   r e l a t i v e   a f f i n i t y   of  an  i nk   f o r   t h e  

i n t e r m e d i a t e   s u r f a c e ,   d e f o r m a b l e   pad   and  work   p i e c e   c a n  

be  c o n t r o l l e d   by  t h e   use   of  two  d i s s i m i l a r   s i l i c o n e  



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

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

c u r i n g   of   t h e   r u b b e r s .  

U . S .   S p e c i f i c a t i o n   No.  4 , 2 6 1 , 7 4 9   is   c o n c e r n e d   w i t h   a  

t h e r m o p l a s t i c   i n k   f o r m u l a t i o n   f o r   use   in  an  o f f - s e t  

p r o c e s s   in  w h i c h   an  i n k   d e s i g n   i s   a p p l i e d   to  a  s i l i c o n e  

e l a s t o m e r   i n t e r m e d i a t e   s u r f a c e   and  i s   t h e n   t r a n s f e r r e d   t o  

t h e   w a r e   by  a  f u r t h e r   s i l i c o n e   e l a s t o m e r .   I t   i s   s t a t e d  

a t   l i n e s   47  to   51  of   c o l u m n   4  t h a t   ' i t   i s   h i g h l y  

d e s i r a b l e   to  have   as  g r e a t   a  d i f f e r e n c e   in  s u r f a c e   e n e r g y  

as  p o s s i b l e   b e t w e e n   t h e   two  s i l i c o n e   s u r f a c e s   in   o r d e r   t o  

f a c i l i t a t e   ink   r e l e a s e   f r o m   one  to   t h e   o t h e r ' ,   b u t   n o  

d e t a i l s   a r e   g i v e n   of  w h a t   r u b b e r s   a r e   to  be  e m p l o y e d .   I t  

w o u l d   a p p e a r   t h a t   i t   was  c o n t e m p l a t e d   to   p r o v i d e  

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

p o s i t i o n s   of  r u b b e r ,   s u c h   as  by  v a r y i n g   t h e   p h e n y l / m e t h y l  

r a t i o   as  was  p r e v i o u s l y   k n o w n .  

I t   i s   f u r t h e r   s t a t e d   a t   l i n e s   54  to  58  of  c o l u m n   4 

t h a t   ' t h e   i n v e n t i v e   m a t e r i a l s   can   r e s u l t   in  l e s s   f r e q u e n t  

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

r e q u i r e d   f o r   o t h e r   p r e s e n t l y - a v a i l a b l e   t h e r m o p l a s t i c   i n k  

f o r m u l a t i o n s '   and  a t   l i n e s   50  to   52  of  c o l u m n   4  t h a t   ' i t  

has   b e e n   f o u n d   t h a t   t h e   s u r f a c e   e n e r g y   of   t h e   s i l i c o n e  

s u r f a c e   i n c r e a s e s   w i t h   r e p e a t e d   r e l e a s e   c y c l e s ' .  

T h u s ,   U.S .   S p e c i f i c a t i o n   N o .  4   261  749  i s   c o n c e r n e d  

w i t h   d e v i s i n g   an  ink   f o r m u l a t i o n   to  a c c o m m o d a t e   c h a n g e s  

in  i nk   a f f i n i t y   of  t h e   s i l i c o n e   r u b b e r   s u r f a c e s   w h i c h  

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

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

two  s u r f a c e s ,   so  t h a t   t h e   s i l i c o n e   r u b b e r   s u r f a c e s  

r a r e l y ,   i f   e v e r ,   r e q u i r e   r e p l a c e m e n t   to   a l t e r   i n k  

a f f i n i t y .  



A c c o r d i n g   to   one  a s p e c t   of  t h e   i n v e n t i o n   we  p r o v i d e  

a  r e p e t i t i v e   o f f - s e t   p r i n t i n g   p r o c e s s   in   w h i c h   an  i n k  

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

w h i c h   i t   i s   t h e n   t r a n s f e r r e d   to   an  a r t i c l e   by  a  

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

b e i n g   f o r m e d   of   f i r s t   and  s e c o n d   s i l i c o n e   r u b b e r s  

r e s p e c t i v e l y ,   t h e   f i r s t   and  s e c o n d   r u b b e r s   e m p l o y i n g  

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

c a t a l y s t s   b e i n g   c h o s e n   s u c h   t h a t   t h e   a f f i n i t y   of  t h e  

f i r s t   s i l i c o n e   r u b b e r   f o r   t h e   i n k   i s   s u b s t a n t i a l l y   l e s s  

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

i n k .  

The  i n t e r m e d i a t e   s u r f a c e   i s   p r e f e r a b l y   f l a t .  

A p p r o p r i a t e   c h o i c e   of  t h e   c a t a l y s t s   e m p l o y e d   i n  

c u r i n g   t h e   s i l i c o n e   r u b b e r s   and  c o n t r o l   of   t h e   v i s c o -  

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

h e r e a f t e r   e n a b l e   t h e   i nk   d e s i g n   to   be  t r a n s f e r r e d  

100%  f rom  t h e   i n t e r m e d i a t e   s u r f a c e   to   t h e   work   p i e c e .  

T h e r e   i s   t h e n   no  need   f o r   d o c t o r i n g   of  t h e   i n t e r m e d i a t e  

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

be  made  much  s i m p l e r   and  r e l i a b l e .  

The  i n k   d e s i g n   may  be  a p p l i e d   to   t h e   i n t e r m e d i a t e  

s u r f a c e   by  any  s u i t a b l e   m e t h o d .   P r e f e r a b l y   s i l k   s c r e e n -  

ing   w i l l   be  e m p l o y e d ,   b u t   o t h e r   s t e n c i l l i n g   o p e r a t i o n s  

may  be  u s e d .  

We  h a v e   f o u n d   t h a t   c o n d e n s a t i o n   t y p e   s i l i c o n e  

r u b b e r s   h a v i n g   a  w ide   r a n g e   of  i n k   a f f i n i t i e s   can  b e  

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

s a l t s   of   v a r i o u s   m e t a l s   s u c h   as  Pb,  Zn,  Zr,   Sb,  Fe,   C d ,  

Sn,  Ba,  Ca,  and  Mn. 



In  p a r t i c u l a r ,   we  have   f o u n d   t h a t   a  r a n g e   of  i n k  

a f f i n i t i e s   i s   p r o v i d e d   by  t h e   f o l l o w i n g   l i s t   of   s a l t s :  

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

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

l i s t .  

In  t h e o r y   i t   w o u l d   a p p e a r   b e s t   to   u s e   a  m e t a l  

a c e t a t e   in  c u r i n g   t h e   f i r s t   r u b b e r ,   and  a  m e t a l  

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

e x t r e m e s   f rom  t h e   l i s t .   In  p r a c t i c e ,   h o w e v e r ,   p a r t l y   f o r  

t h e   r e a s o n   of  a v a i l a b i l i t y   we  p r e f e r   to   use   a  m e t a l  

l a u r a t e   f o r   t h e   f i r s t   r u b b e r   and  a  m e t a l   o c t o a t e   f o r   t h e  

s e c o n d   r u b b e r ,   when  b o t h   r u b b e r s   a r e   of  t h e   c o n d e n s a t i o n  

t y p e .   We  have   t r i e d   u s i n g   c e r t a i n   a c e t a t e s   f o r   t h e   f i r s t  

r u b b e r   b u t   t h e   r e s u l t i n g   r u b b e r s   t e n d e d   to   be  s l i g h t l y  

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

On  t h i s   s c a l e   of   ink   a f f i n i t i e s   a d d i t i o n   c u r e d  

r u b b e r s   a r e   a t   t h e   h i g h   end  of  t h e   s c a l e .  

I t   ha s   b e e n   d i s c o v e r e d   t h a t   s i l i c o n e   r u b b e r s   of  t h e  

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

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

f o r   ink   t h a n   c o n d e n s a t i o n   c u r e   r u b b e r s   u s i n g   m o s t   o t h e r  

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

We  p r e f e r   to   u s e   s t a n n o u s   o c t o a t e   c a t a l y s e d ,  

c o n d e n s a t i o n   c u r e d   r u b b e r   f o r   t h e   pad  when  a  d i b u t y l -  

t i n d i l a u r a t e   c a t a l y s e d ,   c o n d e n s a t i o n   c u r e d   r u b b e r   i s   u s e d  

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

f o r   t h e   pad  can  a l s o   e n a b l e   t h e   p r o c e s s   to   o p e r a t e  

e f f e c t i v e l y .  

A l s o ,   i t   ha s   b e e n   f o u n d   p r e f e r a b l e   to  h e a t   t r e a t   t h e  

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



to  s t a b i l i s e   i t s   i n k   a f f i n i t y   p r o p e r t i e s   r e l a t i v e   t o  

o t h e r   s i l i c o n e   r u b b e r s .  

B e c a u s e   of   i t s   l e s s e r   a f f i n i t y   f o r   i n k ,   a  s t a b i l i s e d  

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

i d e a l   m a t e r i a l   f o r   t h e   i n t e r m e d i a t e   s u r f a c e .   I t   i s   a b l e  

to  a c c e p t   i n k   f rom  t h e   s i l k   s c r e e n   to   f o rm  a  d e s i g n   o f  

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

f rom  a  d e f o r m a b l e   pad   of  a  s u i t a b l y   d i s s i m i l a r   s i l i c o n e  

r u b b e r ,   due   to   d i f f e r e n c e s   in   i n k   a f f i n i t y ,   i t   g i v e s   u p  

t h e   i n k   d e s i g n   100%  to  t h e   p a d .  

When  s c r e e n   p r i n t i n g   of   t h e   d e s i g n   o n t o   t h e   i n t e r -  

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

c h a n g e   in   t h e   v i s c o - e l a s t i c   p r o p e r t i e s   of   t h e   i n k   b e t w e e n  

t h e   s c r e e n   p r i n t i n g   s t a g e   and  t h e   i n k   d e s i g n   t r a n s f e r  

s t a g e .   The  n e e d   f o r   t h i s   c h a n g e   i s   t h a t   t h e   v i s c o -  

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

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

t r a n s f e r .   An  i n k   of   t h e   c o r r e c t   v i s c o s i t y   i s   t h e   p r i m e  

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

p r o p e r t i e s   of  t h e   i n k   can  be  of  i m p o r t a n c e   a t   t r a n s f e r .  

T h i s   c h a n g e   in  e m p h a s i s   f rom  v i s c o s i t y   a t   s c r e e n   p r i n t i n g  

to  t a c k   a t   t r a n s f e r   i s   p r e f e r a b l y   e f f e c t e d   by  t h e   use   o f  

h e a t .  

An  e l e c t r i c a l l y   h e a t e d   m e t a l   s c r e e n   i s   c o n v e n i e n t l y  

u s e d ,   b u t   an  e x t e r n a l l y   h e a t e d   s c r e e n   may  be  e m p l o y e d .  

. A d d i t i o n a l l y   t h e   i n k   s h o u l d   be  c o m p a t i b l e   w i t h   t h e  

s i l i c o n e   r u b b e r   of  b o t h   t r a n s f e r   pad  and  i n t e r m e d i a t e  

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

e i t h e r   d u r i n g   t h e   p e r i o d   of  p r i n t i n g .   I t   ha s   b e e n   f o u n d  

t h a t   i n k s   m e e t i n g   a l l   t he   above   c r i t e r i a   a r e   p r e f e r a b l y  

c o m p o s e d   of  a  s o l i d   r e s i n ,   a  l i q u i d   r e s i n ,   a  wax  and  a  

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



b e l o w   t h e   d e s i r e d   s i l k - s c r e e n   t e m p e r a t u r e   and  t h e   s o l i d  

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

c o n t r o l   a t   t h e   s i l k   s c r e e n   i s   e f f e c t e d   by  a d j u s t m e n t   t o  

t h e   s o l i d / l i q u i d   r e s i n   r a t i o   and  t a c k   a t   t h e   t r a n s f e r  

s t a g e   by  t h e   wax  to   t o t a l   r e s i n   r a t i o .  

A c c o r d i n g   to   a  s e c o n d   a s p e c t   of   t h e   i n v e n t i o n   a n  

o f f - s e t   p r i n t i n g   m a c h i n e   s u i t a b l e   f o r   use   in   p r i n t i n g  

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

i n t e r m e d i a t e   s u r f a c e ,   means   f o r   a p p l y i n g   an  i n k   d e s i g n   t o  

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

b r i n g i n g   t he   d e f o r m a b l e   pad  i n t o   r e g i s t e r   w i t h   t h e  

i n t e r m e d i a t e   s u r f a c e   to   p i c k   up  t h e   i nk   d e s i g n ,   and  m e a n s  

f o r   b r i n g i n g   t h e   pad   c a r r y i n g   t h e   i n k   d e s i g n   i n t o  

r e g i s t e r   w i t h   t h e   a r t i c l e   to   t r a n s f e r   t h e   i n k   d e s i g n   t o  

t h e   a r t i c l e ;   t h e   i n t e r m e d i a t e   s u r f a c e   and  t h e   pad  b e i n g  

f o r m e d   of  f i r s t   and  s e c o n d   s i l i c o n e   r u b b e r s   r e s p e c t i v e l y ,  

t h e   f i r s t   and  s e c o n d   r u b b e r s   e m p l o y i n g   d i f f e r e n t  

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

c h o s e n   such   t h a t   t h e   a f f i n i t y   of  t h e   f i r s t   s i l i c o n e  

r u b b e r   f o r   ink   i s   s u b s t a n t i a l l y   l e s s   t h a n   t h e   a f f i n i t y   o f  

t h e   s e c o n d   s i l i c o n e   r u b b e r   f o r   t h e   i n k .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   a n  

e l e c t r i c a l l y   h e a t e d   m e t a l   s c r e e n   and  an  i n k   f o r m u l a t i o n  

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

t h e   ink   v i s c o s i t y   i s   c o r r e c t   f o r   s c r e e n   p r i n t i n g .   T h e  

i n k   in  t h e   fo rm  of   t h e   r e q u i r e d   d e s i g n   i s   s c r e e n e d   o n t o  

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

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

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

s c r e e n i n g   t h e   t a c k   p r o p e r t i e s   of   t h e   i n k   d o m i n a t e .   A 

d e f o r m a b l e   pad  of  d i s s i m i l a r   s i l i c o n e   r u b b e r ,   f o r   e x a m p l e  

a d d i t i o n   c u r e d   or   o c t o a t e - c a t a l y s e d   c o n d e n s a t i o n   c u r e d ,  

i s   u s e d   to  p i c k   up  t h e   i nk   d e s i g n   100%  f rom  t h e   i n t e r -  

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



pad  t r a n s f e r s   t h e   i n k   d e s i g n   100%  to  t h e   work  p i e c e .   T h e  

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

a c c o m p a n y i n g   s i n g l e   F i g u r e   in  w h i c h   t h e   r e f e r e n c e  

n u m e r a l   1  d e s i g n a t e s   t h e   h e a t e d   s i l k   s c r e e n ,   2  d e s i g n a t e s  

t h e   ink   d e s i g n ,   3  d e s i g n a t e s   t h e   h e a t e d   i n t e r m e d i a t e  

s u r f a c e ,   4  d e s i g n a t e s   t h e   d e f o r m a b l e   p a d ,   and  5 

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

As  an  i l l u s t r a t i o n   of  t h e   p r o c e s s   t h e r e   now  f o l l o w s  

e x a m p l e s   of  f o r m u l a t i o n s   f o r   t h e   s i l i c o n e   r u b b e r s   and  i n k  

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

s c r e e n   and  i n t e r m e d i a t e   s u r f a c e .   The  e x a m p l e s   s e l e c t e d  

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

n o t   i m p l y   any  l i m i t a t i o n .  

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

(A1)  A d d i t i o n   c u r e * :  

Wacke r   C h e m i c a l s   (UK)  L t d . ,  

The  C l o c k   T o w e r ,  

Mount  F e l i x  

B r i d g e s t  

W a l t o n - o n - T h a m e s ,   S u r r e y   KT12  1AS 



(A2)  C o n d e n s a t i o n   c u r e * :  

R h o d i a   (UK)  L t d .  

H u l t o n   H o u s e  

1 6 1 - 1 6 6   F l e e t   S t r e e t  

LONDON  EC4  2DP 

S i l i c o n e   r u b b e r   i n t e r m e d i a t e   s u r f a c e   e x a m p l e s  

.  (B1)  B a s e d   on  r u b b e r   p o l y m e r   s i l i c o s e t   105  s u p p l i e d   b y  

ICI  L t d .  

O r g a n i c s   D i v i s i o n  

B l a c k l e y  

MANCHESTER. 



(B2)  B a s e d   on  r u b b e r   p o l y m e r   573A  s u p p l i e d   b y  

R h o d i a   (UK)  L t d .  

H u l t o n   H o u s e  

1 6 1 - 1 6 6   F l e e t   S t r e e t  

LONDON  EC4  2DP 

The  r u b b e r   of  E x a m p l e   (B1)  or  (B2)  i s   p r o d u c e d   as  a  t h i n  

u n i f o r m   l a y e r ,   0 . 5   to   5 mms  in  t h i c k n e s s ,   on  a  m e t a l  

b a c k i n g .   F o l l o w i n g   f a b r i c a t i o n   and  c u r e   t h e   r u b b e r   i s  

s t a b i l i s e d   by  h e a t   t r e a t i n g   f o r   4  h.  a t   1 1 0 ° C .  



E x a m p l e   of  i n k   f o r m u l a t i o n  

The  i nk   i s   p r o d u c e d   by  i n t i m a t e   m i x i n g   e i t h e r   by  b e a d   o r  

t r i p l e   r o l l   m i l l .  

S t a y b e l i t e   r e s i n s   a r e   s u p p l i e d   b y  

H e r c u l e s   L t d .  

20,  Red  L i o n   S t r e e t  

LONDON  WC1R  4PB 

T y p i c a l   O p e r a t i n g   T e m p e r a t u r e s  



1.  A  r e p e t i t i v e   o f f - s e t   p r i n t i n g   p r o c e s s   in   w h i c h   a n  

i n k   d e s i g n   (2)  i s   f i r s t   a p p l i e d   to   an  i n t e r m e d i a t e  

s u r f a c e   (3)  f rom  w h i c h   i t   i s   t h e n   t r a n s f e r r e d   to  a n  

a r t i c l e   (5)  by  a  d e f o r m a b l e   pad  ( 4 ) ,   t h e   i n t e r m e d i a t e  

s u r f a c e   and  t h e   pad   b e i n g   f o r m e d   of  f i r s t   .and  s e c o n d  

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

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

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

t h a t   t h e   a f f i n i t y   of   t h e   f i r s t   s i l i c o n e   r u b b e r   f o r   t h e  

i n k   i s   s u b s t a n t i a l l y   l e s s   t h a n   t h e   a f f i n i t y   of   t h e   s e c o n d  

s i l i c o n e   r u b b e r   f o r   t h e   i n k .  

2.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   1  in  w h i c h   t h e   f i r s t  

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

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

a c i d   s a l t   of  a  m e t a l .  

3.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   2  in  w h i c h   t h e   s a l t   i s  

a  m e t a l   l a u r a t e .  

4.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   3  in  w h i c h   t h e   s a l t   i s  

a  d i b u t y l   m e t a l   d i l a u r a t e .  

5.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   4  in  w h i c h   t h e   s a l t   i s  

d i b u t y l t i n d i l a u r a t e .  

6.  A  p r o c e s s   as  c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s  

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

r u b b e r .  

7.  A  p r o c e s s   as  c l a i m e d   in  any  of  c l a i m s   1  to  5  i n  

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

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

a  c a r b o x y l i c   a c i d   s a l t   of   a  m e t a l .  



8.  A  p r o c e s s   as  c l a i m e d   in   any  of   c l a i m s   3  to   5  i n  

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

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

a  m e t a l   o c t o a t e .  

9.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   8  in  w h i c h   t h e   m e t a l  

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

10.  A  p r o c e s s   as  c l a i m e d   in  any  of   t h e   p r e c e d i n g   c l a i m s  

in  w h i c h   t h e   f i r s t   s i l i c o n e   r u b b e r   was  h e a t   t r e a t e d   a f t e r  

c u r i n g   so  as  s u b s t a n t i a l l y   to   s t a b i l i s e   i t s   i n k   a f f i n i t y  

p r o p e r t i e s .  

11.  A  p r o c e s s   as  c l a i m e d   in   any  of   t h e   p r e c e d i n g   c l a i m s  

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

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

12.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   11  i n  w h i c h   t h e   s i l k  

s c r e e n   and  t h e   i n t e r m e d i a t e   s u r f a c e s   a r e   m a i n t a i n e d   a t  

t e m p e r a t u r e s   g r e a t e r   t h a n   t h e   a m b i e n t   t e m p e r a t u r e ,   t h e  

t e m p e r a t u r e   of   t h e   s i l k   s c r e e n   b e i n g   g r e a t e r   t h a n   t h a t   o f  

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

13.  A  p r o c e s s   as  c l a i m e d  i n   c l a i m   12  in  w h i c h   t h e   s i l k  

s c r e e n   i s   m a i n t a i n e d   a t   a  t e m p e r a t u r e   in  t h e   r a n g e   6 0 °  

to   1 0 0 ° C ,   and  t h e   i n t e r m e d i a t e   s u r f a c e   i s   m a i n t a i n e d   a t   a  

t e m p e r a t u r e   in  t h e   r a n g e   30°  to  4 5 ° C .  

14.  An  o f f - s e t   m a c h i n e   s u i t a b l e   f o r   use   in  p r i n t i n g   o n t o  

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

m e d i a t e   s u r f a c e ,   means   f o r   a p p l y i n g   an  i nk   d e s i g n   to   t h e  

i n t e r m e d i a t e   s u r f a c e ,   a  d e f o r m a b l e   pad ,   means   f o r  

b r i n g i n g   t h e   d e f o r m a b l e   pad  i n t o   r e g i s t e r   w i t h   t h e  

i n t e r m e d i a t e   s u r f a c e   to   p i c k   up  t h e   ink   d e s i g n ,   and  m e a n s  

f o r   b r i n g i n g   t h e   pad  c a r r y i n g   t h e   i nk   d e s i g n   i n t o  

r e g i s t e r   w i t h   t h e   a r t i c l e   to   t r a n s f e r   t h e   i n k   d e s i g n   t o  



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

s u r f a c e   and   t h e   pad  a r e   f o r m e d   of  f i r s t   and  s e c o n d  

s i l i c o n e   r u b b e r s   r e s p e c t i v e l y ,   t h e   f i r s t   and  s e c o n d  

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

and  t h e   c a t a l y s t s   a r e   c h o s e n   s u c h   t h a t   t h e   a f f i n i t y   o f  

t h e   f i r s t   s i l i c o n e   r u b b e r   f o r   i n k   i s   s u b s t a n t i a l l y   l e s s  

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

i n k .  
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