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>4)  Decorative  panel. 

A  base  coated  substrate  carries  a  pattern  defined  by  a 
silicone-containing  printing  ink  (22) A silicone-containing top 
coat  (24)  covers  the  inked  substrate,  the  top  coat  being  dis- 
turbed  by  the  repulsion  forces  of  the  ink's  silicone  at  locations 
adjacentthe  edges  of the  patterns  (26,28) thereby  producing  a 
three-dimensional  effect  in  an  otherwise  smooth  top  coat 
surface. 



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

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

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

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

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

A t t e m p t s   have   been   made  in  t h e   p a s t   to  f o r m  

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

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

c o v e r i n g   t h e   i n k e d   s u b s t r a t e  w i t h   a  t op   c o a t i n g .   T h e  

s i l i c o n e   r e p e l s   t he   top   c o a t i n g   a t   t h e   e d g e s   of  t h e  

i n k - t o p   c o a t   i n t e r f a c e   to  p r o d u c e   an  u n e v e n   s u r f a c e .  

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

U n i t e d   S t a t e s   P a t e n t   3 , 8 1 1 , 9 1 5   w h i c h   i s s u e d   on  May  2 1 ,  

1974  in  t h e   names   of  H a r r y   B u n e l l   and  R o b e r t   C.  M i l l e n ,  

J r . ,   and  in  C a n a d i a n   P a t e n t   9 8 1 , 1 2 4   w h i c h   was  g r a n t e d   t o  

J o h n   C.  B a r k e r   a n d  I v a n   P.  M c L a u g h l i n   on  J a n u a r y   6,  1 9 7 6 .  

H o w e v e r ,  a n  i m p o r t a n t   s h o r t c o m i n g   e x i s t s   i n  

t h e   p r e v i o u s l y   k n o w n  p r o d u c t s .   More  p a r t i c u l a r l y ,   u s i n g  

t h e   t e c h n i q u e s   d e s c r i b e d   in  t he   a f o r e s a i d   p a t e n t s ,   w h e n  

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

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

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

r e s u l t s   in  t h e   f i g u r e   h a v i n g   a . p l u r a l i t y   of  s e p a r a t e  
" i s l a n d s "   of  top   c o a t i n g   w i t h i n   t he   c o n f i n e s   of  the   a r e a  

d e f i n e d   by  t he   ink  or  a l t e r n a t i v e l y   a  s e r i e s   of  " f i s h e y e s "  

or  c e l l s   of  t he   top  c o a t i n g   w i t h i n   t h i s   a r e a .   The  l a t t e r  



r e s u l t   can   be  r e f e r r e d   to  as  a  " h a m m e r e d "   e f f e c t .   W h i l e  

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

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

in  s u b s e q u e n t   p a n e l s .   T h u s ,   when  a  p l u r a l i t y   of   p a n e l s  

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

p r o d u c e d   e f f e c t s   in  t h e   s e v e r a l   p a n e l s   p r o d u c e   an  o v e r -  

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

The  p r o b l e m   j u s t   d e s c r i b e d   is   r e c o g n i z e d   i n  

C a n a d i a n   P a t e n t   9 8 1 , 1 2 4   w h e r e   i t   is  s t a t e d   t h a t   f o r   b e s t  

r e s u l t s ,   t h e   i n k e d   p a t t e r n   s h o u l d   d e f i n e   l i n e s   of  1 / 1 6  

to  3 / 1 6   t h i c k n e s s   r a t h e r   t h a n   s u r f a c e   a r e a s .  

A n o t h e r   s h o r t c o m i n g   of   p r o d u c t s   of  t h e   t y p e  

d i s c l o s e d   in  t h e   a f o r e s a i d   p a t e n t s   is   t h a t   a s ' t h e   u p p e r  
l i m i t   of  s i l i c o n e   in  t h e   p r i n t i n g   ink   is  r e a c h e d   ( t h e  

u p p e r   l i m i t s   b e i n g   s t a t e d   as  3%'  in  U . S .   P a t e n t   3 , 8 1 1 , 9 1 5  

and  5%  in   C a n a d i a n   P a t e n t   9 8 1 , 1 2 4 ) ,   t h e   d i s p l a c e m e n t   o f  

t h e   t o p   c o a t   away  f r o m   t h e   e d g e s   of  t h e   p r i n t i n g   ink  i n -  

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

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

f r o m   t h e   a p p e a r a n c e   of  t h e   p r o d u c t .  

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

a r t   p r o d u c t s   i s   t h a t   when  a  m a t e r i a l   s u c h   as  p o l y e s t e r  

i s   u s e d   in   t h e   t o p   c o a t   (as   is   d i s c l o s e d   in  e a c h   of  t h e  

a f o r e s a i d   p a t e n t s ' ) ,   t h e   n a t u r a l   c h a r a c t e r i s t i c   of  t h e  

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

The  p r e s e n t   i n v e n t i o n   c o n s t i t u t e s   a n  i m p r o v e -  

ment   o v e r   t h e   p r i o r   a r t   by  p r o v i d i n g   f o r   a  p a n e l   c o n -  

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

s u r f a c e   w h i l e   a l s o   a l l o w i n g   l a r g e   s u r f a c e   a r e a s   to  b e  

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

n e s s .   T h i s   i s   a c c o m p l i s h e d   by  p r o v i d i n g   r e s p e c t i v e l y  



b o t h   t h e   p a t t e r n - d e f i n i n g   ink  and  t h e   t op   c o a t i n g   w i t h  

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

i n k e d   a r e a s   t h e r e   is   a  f l o w   of  t h e   t op   c o a t   so  as  t o  

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

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

w h i l e   o v e r   t he   p r i n t i n g   ink  a r e a s   and  o v e r   the   u n p r i n t e d  

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

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

one  w h i c h   can  be  r e p e a t e d l y   r e p r o d u c e d   w i t h   g r e a t   a c -  

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

A c c o r d i n g   to  one  b r o a d   a s p e c t ,   t he   i n v e n t i o n  

r e l a t e s   to  a  d e c o r a t i v e   p a n e l   c o m p r i s i n g   a  p i g m e n t e d  

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

ink   f o r m i n g   a  p a t t e r n   on  a . p o r t i o n   of  s a i d   s u b s t r a t e   a n d  

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

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

s a i d   p r i n t i n g   ink  c o n t a i n i n g   a t   l e a s t   5  w e i g h t   p e r c e n t  

s i l i c o n e ,   s a i d   t op   c o a t   m a t e r i a l   c o n t a i n i n g   an  e f f e c t i v e  

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

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

s u c h   as  to  p r o d u c e   a  d e p r e s s i o n   a t   t h e   p r i n t i n g   i n k - t o p  

c o a t   i n t e r f a c e   a d j a c e n t   t he   p e r i p h e r y   of  the   p a t t e r n  

f o r m e d   f r o m - s a i d   p r i n t i n g   ink  and  an  e l e v a t i o n   i m m e d i -  

a t e l y   o u t w a r d l y   of  t h e   s a i d   d e p r e s s i o n   so  as  to  p r o d u c e  

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

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

s u b s t a n t i a l l y   t he   same  l e v e l   as  t h e   r e m a i n d e r   of  s a i d  

p a n e l   w h e r e i n   t h e   r e m a i n d e r   of  s a i d   p a t t e r n   and  t h e  

r e m a i n d e r   of  s a i d   p a n e l   a r e   s m o o t h   and  e s s e n t i a l l y   f r e e  

of  s e p a r a t e   i s l a n d s   of  s a i d   top   c o a t  m a t e r i a l .  

T h e . i n v e n t i o n   w i l l   be  d e s c r i b e d   in  f u r t h e r   d e -  

t a i l   w i t h   r e f e r e n c e   to  t he   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  p l a n   v i ew  of  an  i l l u s t r a t i v e  

p a t t e r n   made  in  a c c o r d a n c e   w i t h   p r i o r   a r t   t e c h n i q u e s ;  

F i g u r e   2  i s   a  s e c t i o n a l   v i ew   t a k e n   a l o n g   l i n e  

2 - 2   of  F i g u r e   1;  a n d  

F i g u r e   3  is   a  s e c t i o n a l   v i e w   of  a  p a t t e r n   o f  

t h e ' t y p e   shown  in  F i g u r e   1  b u t   p r o d u c e d   in  a c c o r d a n c e  

w i t h   t h e   p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   to   F i g u r e s   1  and  2  of  t h e   d r a w i n g s ,  

t he   p r o b l e m   w h i c h   t h e   p r e s e n t   i n v e n t i o n   s o l v e s   w i l l   f i r s t  

be  e x p l a i n e d .  

I f   a  s u b s t r a t e   10  is   c o v e r e d   w i t h   a  b a s e   c o a t  

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

ing  ink  12  in  a c c o r d a n c e   w i t h   t h e   t e a c h i n g s   of  t he   a f o r e -  

s a i d   U . S .   P a t e n t   3 , 8 1 1 , 9 1 5   and  C a n a d i a n   P a t e n t   9 8 1 , 1 2 4 ,  

and  s h o u l d   a r e a s   d e f i n e d   by  t h e   p r i n t i n g   ink  12  be  s u b -  

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

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

of  " i s l a n d s "   14  ( c r   s o m e t i m e s   a  s e r i e s   of  " f i s h e y e s "   o r  

c e l l s   of  t op   c o a t   m a t e r i a l )   s e p a r a t e d   by  v o i d s   16  w h i c h  

e x p o s e   t h e   p r i n t i n g   i n k .   T h i s   c r e a t e s   an  a p p e a r a n c e  
w h i c h   is   n o t   r e p r o d u c i b l e   w i t h   c o n t i n u o u s   a c c u r a c y .  

The  s i l i c o n e   in  ink  12  a l s o   r e p e l s   t h e   top  c o a  

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

c o a t   m a t e r i a l   d e s i g n a t e d   as  17.  W i t h   t h e   i n k ' s   s i l i c o n e  

c o n t e n t   in  t h e   g e n e r a l   r a n g e   of  3  -   5%,  t h e   b u i l d u p   o f  

t h e   t o p   c o a t   is  s u b s t a n t i a l   and  a s s u r e s   an  i r r e g u l a r   o u t -  

l i n e   as  can  be  s e e n   in  F i g u r e   1.  T h i s   c o n t r i b u t e s   to  a n  

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

top   c o a t   is  p i g m e n t e d   w i t h   c o l o r s   w h i c h   a r e   n o t   m u t e d .  

As  shown  in  F i g u r e   2,  t h e   r e m a i n i n g   s u r f a c e  o f   top   c o a t  

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

a  p o l y e s t e r   is   u s e d   as  a  c o m p o n e n t   of  t h e   t op   c o a t .  



A l s o ,   in  a c c o r d a n c e   w i t h   U .S .   P a t e n t   3 , 8 1 1 , 9 1 5   and  C a n a -  

d i a n   P a t e n t   9 8 1 , 1 2 4   t h e   s u r f a c e   of  t h e   t o p   c o a t   ove r   t h e  

u n p r i n t e d   a r e a s   is  h i g h e r   t h a n   o v e r   t he   p r i n t e d   a r e a s .  

In  a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n ,   t h e  

p r o b l e m s   j u s t   d i s c u s s e d   a re   o v e r c o m e   as  now  w i l l   be  d e -  

s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   3 .  

A  c l e a n e d   s u b s t r a t e   18,  t y p i c a l l y   a  m a t e r i a l  

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

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

p l u r a l i t y   of  s u c c e s s i v e   c o a t i n g s .   In  t h e   c a s e   of  c e r t a i n  

of  t h e s e   m a t e r i a l s   ( e . g .   p l y w o o d ,   h a r d w o o d   and  p a r t i c l e  

b o a r d )   t h e   f i r s t   of  t h e s e   c o a t i n g s   is   a  f i l l e r   or  s e a l e r  

( n o t   s h o w n ) .   S u c h   a  c o a t i n g ,   i f   e m p l o y e d ,   is   a c c o m p l i s h -  

.  ed  w i t h   c o n v e n t i o n a l   m a t e r i a l s   and  t e c h n i q u e s   so  w e l l  

known  in  t h e   a r t   t h a t   i t   is  u n n e c e s s a r y   to  l i s t   them  a t  

t h i s   t i m e ,   p a r t i c u l a r l y   s i n c e   t h e y   f o rm  no  p a r t  o f   t h e  

p r e s e n t   i n v e n t i o n .  

A  p i g m e n t e d   b a s e   c o a t   20  t h e n   i s   a p p l i e d   t o  

t h e   s u b s t r a t e   by  c o n v e n t i o n a l   t e c h n i q u e s   s u c h   as  r o l l e r  

or  c u r t a i n   c o a t i n g .   A f t e r   d r y i n g   of  t h e   b a s e   c o a t ,   a  

s i l i c o n e - c o n t a i n i n g   p r i n t i n g   ink  22  is   s e l e c t i v e l y   j i s -  

p o s e d   on  t h e   b a s e   c o a t   in  a  p a t t e r n   e s t a b l i s h e d   by  s u c h  

t y p i c a l   p r o c e s s e s   as  s i l k   s c r e e n ,   o f f s e t ,   r o t o g r a v u r e ,  

f l e x o g r a p h y ,   b r u s h   ( a i r   or  h a n d ) ,   a i r b r u s h ,   e t c .  

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

d r i v e   o f f .  s o l v e n t s   ( and   in  t he   c a s e   of  a  s e c c a t i v e   i n k ,  

to   c o m p l e t e l y   d ry   t h e   i n k ) , . a   top   c o a t   24  i s   u s e d   t o  

c o v e r   t h e   ink   22  and  the   p o r t i o n s   of  b a s e   c o a t   20  l e f t  

e x p o s e d   by  t h e   i n k .   The  top  c o a t   is  a p p l i e d   by  c o n v e n -  

t i o n a l   m e a n s   s u c h   as  r o l l e r s ,   s p r a y i n g   e q u i p m e n t ,  

b r u s h e s ,   e l e c t r o s t a t i c s ,  e t c .   T h e r e a f t e r ,   t h e   p r o d u c t  

i s   e x p o s e d   to  a  s t e p   in  w h i c h   any  r e m a i n i n g   s o l v e n t s  

a r e   d r i v e n   o f f ,   and  t h e   p r o d u c t   is  d r i e d .   T h i s   s t e p  

can   be  p e r f o r m e d   by  open   a i r ,   h o t   c i r c u l a t e d   a i r ,   a i r  

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



e l e c t r i c   or  gas   h e a t e r s ,   or  c o m b i n a t i o n s   of  t h e s e   c o n -  

v e n t i o n a l   t e c h n i q u e s .  

As  w i l l   be  e x p l a i n e d   h e r e i n a f t e r ,   t h e   top   c o a t .  
24  a l s o   c o n t a i n s   a  s i l i c o n e .   A c c o r d i n g l y ,   t h e   e f f e c t   o f  

, t h e   s i l i c o n e s   in  ink  22  and  t op   c o a t   24  i s   to  p r o d u c e   d e -  

p r e s s i o n s   26  a t   t h e   i n k - t o p   c o a t   i n t e r f a c e   a d j a c e n t   t h e  

e d g e s   of  t h e   ink  and  e l e v a t i o n s   28  i m m e d i a t e l y   o u t w a r d l y  

of   t h e   d e p r e s s i o n   26.   The  l o c a t i o n   of  t h e s e   d e p r e s s i o n s  

and   e l e v a t i o n s   is  c o n t r o l l e d   by  t h e   t o p   c o a t   s i l i c o n e s .  

No  s u r f a c e   d i s t u r b a n c e   is  c r e a t e d   o v e r   t h e   p r i n t e d   a r e a s ,  

n o t w i t h s t a n d i n g   t h e i r   s i z e ,   and  t h e r e f o r e ,   a  s m o o t h   t o p  

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

a t   a  l e v e l   b e t w e e n   t h o s e   of  t he   p e a k s   of  t h e   d e p r e s s i o n s  

26  and   t h e   e l e v a t i o n s   28.  The  l e v e l   of  t o p   c o a t   24  o v e r  

t h e   p r i n t e d   a r e a s   is   s u b s t a n t i a l l y   t h e   same  as  t h a t   o f  

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

a r e a s   of   b a s e   c o a t   20.   The  l a t t e r   a l s o   has   a  s m o o t h  

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

As  a  r e s u l t   of  the   c o n t r o l   a c h i e v e d   a c c o r d i n g  

to   t h e   i n v e n t i o n ,   t h e   p a t t e r n   can   be  p r e c i s e l y   r e p e a t e d  

in  m a n u f a c t u r i n g   S u b s e q u e n t   p a n e l s .   T h u s ,   u n i f o r m   p a n e l s  

c an   be  made  on  a  c o n t i n u o u s   b a s i s .  

The  r e s u l t s   of  t he   i n v e n t i o n   h a v i n g   b e e n   d e -  

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

f a b r i c a t i n g   t h e   i m p r o v e d   p r o d u c t   now  w i l l   be  s e t   f o r t h .  

B a s e   C o a t  

A  n u m b e r   of  c o n v e n t i o n a l   b a s e   c o a t   m a t e r i a l s  

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

One  s u c h   f o r m u l a t i o n   w h i c h   has   b e e n   e m p l o y e d   is   as  f o l -  

l o w s   w i t h   p r o p o r t i o n s   b e i n g   i n d i c a t e d   as  p e r c e n t a g e   by 

w e i g h t :  



The  a l k y d   r e s i n   j u s t   l i s t e d   is  a  r e a c t i o n   p r o d -  

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

s h o r t - o i l   ( raw  c a s t o r   o i l ) .   The  r e s i n   has   a  s o l i d s   c o n -  

t e n t   of  50%  in  s o l u t i o n   w i t h   a  x y l o l   s o l v e n t ,   a  G a r d n e r -  

H o l d t   v i s c o s i t y   of  N - P ,   a  s p e c i f i c   w e i g h t   of  0 . 9 8 9  -  

0 . 9 9 9   and  an  a c i d   n u m b e r   of  8  -   1 3 .  

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

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

a  s o l i d s   c o n t e n t   of  5 8  -   62%  in  s o l u t i o n   w i t h   x y l o l -  

b u t a n o l ,   a  G a r d n e r - H o l d t   v i s c o s i t y   of  S-V,   a  s p e c i f i c  

w e i g h t   of  1 . 0 2  -   1 . 0 4   and  an  a c i d   number   of  1  ( m a x . ) .  

The  h i g h   b o i l i n g   p o i n t   a r o m a t i c   s o l v e n t   i s  

t y p i c a l l y   a  m a t e r i a l   s u c h   as  E S S O ' s   S o l v e s s o   100  h a v i n g  

a  s p e c i f i c   w e i g h t   7 0 / 6 0 °   F  of  0 . 8 7 2 9 ,   a  f l a s h   p o i n t   o f  

1 1 5 °   F,  an  a r o m a t i c s   c o n t e n t   of  9 9 . 2   ( D - 1 3 1 9 )   and  9 7 . 4  

( D - 8 7 5 ) ,   a  b o i l i n g   r a n g e   of  3200  F  ( i n i t i a l   p o i n t )   t o  
350°   F  ( f i n a l   s t a t e )   and  a  r e f r a c t i o n   i n d e x   of  1 . 4 9 9 8 8 .  



P r i n t i n g   Ink   B a s e  

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

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

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

t a t e   c o p o l y m e r   (91%  PVC  and  3%  PVA,  w i t h   t h e   r e m a i n d e r  

b e i n g   a  h y d r o x y l   c a l c u l a t e d   as  v i n y l   a l c o h o l ) .   The  r e s i  

h a s   a  s p e c i f i c   w e i g h t   of  1 . 3 9 ,   a  m o l e c u l a r   w e i g h t   o f  

2 3 , 1 0 0   and  a  g l a s s   t r a n s i t i o n   t e m p e r a t u r e   of  7 9 0 C .  

The  t h i c k e n e r   a g e n t   t y p i c a l l y   has   a  f o r m u l a t i c  

o f :  



B e n t o n e   38  i s   an  o r g a n i c   d e r i v a t i v e   of  m o n t -  

m o r i l l o n i t e   c l a y   h a v i n g   a  d e n s i t y   ( g m / c m 3 )   of   1 . 7 0 .  

A n t i - T e r r a   U  is   an  e s t e r   a c i d   of  h i g h   m o l e c u l a r  

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

t i o n   h a s   a  s p e c i f i c   w e i g h t   2 0 / 4 °   C  of  0 . 9 4 ,   a  pH  of  6  -  

8,  an  i n d e x   of  r e f r a c t i o n   of  1 . 4 9 0   and  a  f l a s h   p o i n t   o f  

a p p r o x i m a t e l y   230  C  ( A b e l - P e r s k y ) .  

W h i l e   t h e   f o r e g o i n g   ink  b a s e   f o r m u l a t i o n   u t i l -  

i z e s   as  a  b i n d e r   a  c o m b i n a t i o n   of  v i n y l   and  a l k y d   r e s i n s ,  

i t   a l s o   i s   p o s s i b l e   to  u s e   j u s t   a  v i n y l   or  an  a l k y d   r e s i n  

as  t h e   b i n d e r .   A l t e r n a t i v e l y ,   o t h e r   b i n d e r s   w h i c h   may  b e  

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

( C 1 0 H 1 1 C l 7 ) ,   an  o i l   f r e e   p o l y e s t e r   r e s i n   w i t h   n i t r o -  

c e l l u l o s e ,   or  c o m b i n a t i o n s   of  s u c h   b i n d e r   m a t e r i a l s .   A 

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

P o l y l i t e   J C - 6 4 3   by  R e i c h h o l d   C h e m i c a l s ,   I n c . ,   a  p r o d u c t  

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

h a v i n g   a  v i s c o s i t y   ( G a r d n e r )   of  Z 1  -   Z4,  a  s o l i d s  

c o n t e n t   of  69-71%  in  s o l u t i o n   w i t h   a  x y l o l   s o l v e n t ,   a n  

a c i d   n u m b e r   of  7  ( m a x . ) ,   a  h y d r o x y l   n u m b e r   of  1 4 0  -   1 6 0  

and  a  h y d r o x y l   p e r c e n t a g e   of  4 . 2 4  -   4 . 8 4 % .  



The  ink   b a s e   may  e m p l o y   a  s i n g l e   p i g m e n t .   A l -  

t e r n a t i v e l y ,   d i f f e r e n t l y   p i g m e n t e d   i nk   b a s e   f o r m u l a t i o n s  

may  be  u t i l i z e d   f o r   d i f f e r e n t   a r e a s   of  t h e   s u r f a c e   b e i n g  

c o a t e d   so  as  to  c r e a t e   v a r i o u s   c o l o r   e f f e c t s .  

S i l i c o n e   A d d i t i v e   t o  P r i n t i n g   Ink  B a s e  

In   o r d e r   to   o b t a i n   t h e   d e s i r e d   t h r e e - d i m e n -  

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

i s   a d d e d   to   t h e   p r i n t i n g   ink  b a s e   in  a m o u n t s   of  5  -   20% 

by  w e i g h t   of   t h e   c o m b i n a t i o n   of  t h e   b a s e   and  t h e   s i l i c o n e .  

S i l i c o n e s   w h i c h   may  be  u s e d   in  t h e   p r i n t i n g   ink  i n c l u d e :  

d i - m e t h y l s i l o x a n e ,  

p o l y d i - m e t h y l   s i l o x a n e ,  

p h e n y l   m e t h y l   p o l y s i l o x a n e .  

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

c o m m e r c i a l   p r o d u c t   Dow  200  w h i c h   h a s   v i s c o s i t y   of  6 0 , 0 0 0  

c e n t i s t o k e s   a t   2 5 °  C   (ASTM  D  4 4 5 ,   A p p e n d i x   C) ,   a  s p e c i f -  

i c   w e i g h t   of   0 . 9 7 6   a t   25°  C  (ASTM  D  1 2 9 8 ) ,   a  f l a s h   p o i n t  

of   3 2 1 °   F  (ASTM  D  92 ,   open   c u p ) ,   an  i n d e x   of  r e f r a c t i o n  

o f   1 . 4 0 3 5   a t   25°   C  (ASTM  D  1218)   and   a  s u r f a c e   t e n s i o n  

a t   25°   C  of   2 1 . 5   d y n e s / c m .  

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

s i l o x a n e   i s   t h e   c o m m e r c i a l   s i l i c o n e   f l u i d   M  3 0 0 , 0 0 0   by 

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

of   t r i m e t h y l s i l o x a n e   and  h a v i n g   t h e   f o r m u l a :  

T h i s   p r o d u c t   has   a  v i s c o s i t y   of  3 0 0 , 0 0 0   c e n t i s t o k e s  +  

10%,  s p e c i f i c   w e i g h t   D  2 0 / 4 °   C  of   0 . 9 6  -   0 . 9 7 ,   a  f l a s h  

p o i n t   a b o v e   3 5 0 °   C  and  a  r e f r a c t i o n   i n d e x   of  1 . 4 0 5 .  



An  e x a m p l e   of  a  p h e n y l   m e t h y l   s i l o x a n e   i s  

B a y e r ' s   s i l i c o n e   f l u i d   PL  w h i c h   has   a  v i s c o s i t y   of  2 1 0  

+  50  c e n t i p o i s e s   a t   20°  C  in  a  H o p p l e r   b a l l   v i s c o m e t e r ,  

a  s p e c i f i c   w e i g h t   D  2 0 / 4 °   C  of  1 . 0 6  +   0 . 0 2   and  a  s u r -  

f a c e   t e n s i o n   of  a p p r o x i m a t e l y   24  d y n e s / c m .  

Top  C o a t  

A  c o m p o s i t i o n   s u i t a b l e   f o r   use   i s :  

The  wax  f r e e   p o l y e s t e r   is  a  r e a c t i o n   p r o d u c t   o f  

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

and  t r i m e t h y l o l p r o p a n e   d i a l l y l   e t h e r .   When  t h e   r e s i n   i s  

c o m b i n e d   w i t h   a  s t y r e n e   monomer   in  a  6 5 / 3 5   r a t i o ,   t h e  

m i x t u r e   has   a  v i s c o s i t y   a t   25°  C  of  5 0 0  -   1000  c e n t i -  

p o i s e s   and  an  a c i d   i n d e x   of  35  ( m a x . ) .  

The  t h i x o t r o p i c   is  f o r m u l a t e d   w i t h   a  98%  c o n -  

t e n t   of  t h e   wax  f r e e   p o l y e s t e r   j u s t   d e s c r i b e d   and  a  2% 

c o n t e n t   of  a  m a t e r i a l   c o m m e r c i a l l y   a v a i l a b l e   as  D e g u s s a ' s  

A e r o s i l   200  ( w h i c h   has   a  s i l i c i u m   d i o x i d e   c o n t e n t   of  a t  

l e a s t   99.8%  and  l e s s   t h a n   0.05%  a l u m i n a ) .  

B i n d e r s   o t h e r   t h a n   the   wax  f r e e   p o l y e s t e r   w h i c h  

may  be  u s e d   in  t h e   t op   c o a t   f o r m u l a t i o n   a r e   a l k y d s ,   a l k y d  

a m i n e s ,   a c r y l i c s ,   a c r y l i c   a m i n e s ,   e p o x i e s ,   p o l y e s t e r s  



( n o n - s a t u r a t e d )   w i t h   p a r a f f i n ,   v i n y l   l a c q u e r s ,   n i t r o -  

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

in  c o m b i n a t i o n   w i t h   any  of  the   f o r e g o i n g   m a t e r i a l .  

S i l i c o n e s   w h i c h   a re   s u i t a b l e   f o r   t h e   t o p   c o a t  

a r e   t h o s e   w h i c h   a r e   r e f e r r e d   to  in  t h e   a r t   as  " a n t i -  

s i l i c o n e s " ,   i . e .   t h e y   have   the   p r o p e r t y ,   when  b r o u g h t   i n  

c o n t a c t   w i t h   a  s i l i c o n e - c o n t a i n i n g   s u r f a c e   of  a l l o w i n g  

a d h e s i o n   w i t h   t h e   l a t t e r   s u r f a c e .   C o n s e q u e n t l y ,   w h e n  

s u c h   " a n t i - s i l i c o n e s "   a r e   u s e d   in  a  t op   c o a t   a p p l i e d  

o v e r   a  s i l i c o n e - c o n t a i n i n g   p r i n t i n g   i n k ,   s u b s t a n t i a l l y  

no  s u r f a c e   d i s t u r b a n c e   o c c u r s   in  t h e   t op   c o a t   m a t e r i a l  

and  t h e   c o a t i n g s   a d h e r e   to  one  a n o t h e r   w i t h   a  s m o o t h   s u r -  

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

The  s i l i c o n e s   u s e d   in  t h e   t op   c o a t   a l s o   p r o v i d e  

an  a d d i t i o n a l   a d v a n t a g e   in  i m p r o v i n g   t h e   f l o w   of  t he   t o p  

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

p r e s s i o n s   26  and  e l e v a t i o n s   28  d i s c u s s e d   w i t h   r e s p e c t   t o  

F i g u r e   3 .  

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

o v e r   t h e   p r i n t e d   a r e a s   and  the   i m p r o v e d   f l o w   of  t h e   t o p  

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

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

t he   p e r i p h e r i e s   of  t h e   p r i n t e d   a r e a s .  

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

has   a  v i s c o s i t y   l e s s   t h a n   a p p r o x i m a t e l y   1 , 0 0 0   c e n t i s t o k e :  

T y p i c a l   s i l i c o n e   m a t e r i a l s   w h i c h   may  be  i n c l u d e d   in  t h e  

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

n a t e d   A  and  OL,  p r o d u c e d   by  B a y e r .  

B a y e r   S i l i c o n e   F l u i d   A  i s   a  100%  p o l y s i l o x a n e  

h a v i n g   a  s p e c i f i c   w e i g h t   D  2 0 / 4 °   C  of  0 . 9 6  -   0 . 9 7 ,   a  

v i s c o s i t y   a t   20°  C  of  5  -   20  c e n t i p o i s e s ,   a  f l a s h  

p o i n t   of  a p p r o x i m a t e l y   45°  C  and  a  s u r f a c e   t e n s i o n  

of  a p p r o x i m a t e l y   20  d y n e s / c m .  



The  S i l i c o n e   F l u i d   OL  by  B a y e r   is  an  o r g a n o -  
f u n c t i o n a l   s i l i c o n e   f l u i d   h a v i n g   a  s p e c i f i c   w e i g h t  

D  2 0 / 4 °   C  of  1 . 0 3 5  +   0 . 0 1 ,   a  v i s c o s i t y   of  6 0 0  +   1 0 0  

c e n t i p o i s e s   a t   20°  C  in  a  H o p p l e r   b a l l   v i s c o m e t e r ,   a  

f l a s h   p o i n t   as  p e r   DIN  51  758  ( P e r s k y  -  M a r t i n s )   of  a b o v e  
90°  C,  and  a  s u r f a c e   t e n s i o n   of  a p p r o x i m a t e l y   23  

d y n e s / c m .  

Of  c o u r s e ,   in  o r d e r   to  i m p a r t   a d d i t i o n a l   c o l o r  

e f f e c t s   to  t h e   p r o d u c t ,   p i g m e n t s   can  be  a d d e d   to  the   t o p  

c o a t   f o r m u l a t i o n   in  a m o u n t s   up  to  a p p r o x i m a t e l y   10%  by  

w e i g h t   of  t he   c o m b i n a t i o n .   The  p i g m e n t s   may  e i t h e r   b e  

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

a f t e r   b e i n g   d i s s o l v e d   in  an  a n i l i n e .  

So  as  to  p e r m i t   c u r i n g   of  t h e   m a t e r i a l s   f o l l o w -  

ing   t h e   a p p l i c a t i o n   of  t h e   t op   c o a t ,   a  s u i t a b l e   c a t a l y s t  

i s   a d d e d   w i t h   t h e   t op   c o a t   b i n d e r   to  t h e   t op   c o a t   f o r m u -  

l a t i o n .   A  t y p i c a l   c a t a l y s t   a p p r o p r i a t e   f o r   s u c h   use  i s  

b e n z o y l   p e r o x i d e   in  a  q u a n t i t y   of  a p p r o x i m a t e l y   2  -   4%. 

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

s h o u l d   n o t   be  l i m i t e d   by  the   e x a m p l e s   to  f o l l o w .   I n  

e a c h   c a s e   a  h a r d b o a r d   s u b s t r a t e   was  p r o v i d e d   w i t h   a  b a s e  

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

i n d i c a t e d   a b o v e .   Upon  t h i s   b a s e   c o a t   a  p a t t e r n   o f  

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

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

a r e a s .   The  b a s e   u s e d   f o r   t h e   p r i n t i n g   ink  was  f o r m u -  

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

p r e v i o u s l y   r e c i t e d .   A  top   c o a t   was  a p p l i e d   o v e r   t h e  

e n t i r e   c o a t e d   s u r f a c e   of  t h e   s u b s t r a t e .   D e v i a t i o n s  

f r o m . t h e   p r e f e r r e d   t op   c o a t   f o r m u l a t i o n   i n c l u d e d   v a r i a -  

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

a m o u n t s   of  t he   s i l i c o n e   s o l u t i o n   and  t he   s t y r e n e   m o n o -  

mer  s e p a r a t e l y   a d d e d   to  t h e   t o p   c o a t .  



EXAMPLE  1 

S i l i c o n e   a d d e d   to  p r i n t i n g   ink   b a s e :  

5%  (Dow  C o r n i n g   2 0 0 )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t o p   c o a t :  

3%  ( B a y e r   S i l i c o n e   F l u i d   A) 

S t y r e n e   m o n o m e r  -   1 1 . 3 %  

Top  c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e  

EXAMPLE  2 

S i l i c o n e   a d d e d   to  p r i n t i n g   ink   b a s e :  

10%  ( B a y e r   S i l i c o n e   F l u i d   M  3 0 0 , 0 0 0 )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t o p   c o a t :  

3%  ( B a y e r   S i l i c o n e   F l u i d   A)  

S t y r e n e   m o n o m e r  -   1 1 . 3 %  

Top  c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e  

EXAMPLE  3 

S i l i c o n e   a d d e d   to  p r i n t i n g   ink  b a s e :  

20%  ( B a y e r   S i l i c o n e   F l u i d   P L )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t o p   c o a t :  

3%  ( B a y e r   S i l i c o n e   F l u i d   OL)  

S t y r e n e   m o n o m e r  -   1 1 . 3 %  

T o p   c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e  

EXAMPLE  4 

S i l i c o n e   a d d e d   to  p r i n t i n g   ink   b a s e :  

5%  ( 5 0 / 5 0   m i x t u r e   of  B a y e r   S i l i c o n e   F l u i d  

PL  and  M  3 0 0 , 0 0 0 )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t o p   c o a t :  

3%  ( B a y e r   S i l i c o n e   F l u i d   OL)  

S t y r e n e   m o n o m e r  -   1 1 . 3 %  

Top  c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e  

EXAMPLE  5 

S i l i c o n e   a d d e d   to   p r i n t i n g   ink  b a s e :  

6%  ( 5 0 / 5 0   m i x t u r e   of  B a y e r   S i l i c o n e   F l u i d  

PL  and  Dow  C o r n i n g   2 0 0 )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t o p   c o a t :  

2.5%  ( B a y e r   S i l i c o n e   F l u i d   A )  



S t y r e n e   m o n o m e r  -   1 1 . 8 %  

Top  c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e  

EXAMPLE  6 

S i l i c o n e   a d d e d   to   p r i n t i n g   ink  b a s e :  

8%  ( 5 0 / 5 0   m i x t u r e   of  B a y e r   S i l i c o n e   F l u i d  

M  3 0 0 , 0 0 0   and  Dow  C o r n i n g   2 0 0 )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t op   c o a t :  

2.5%  ( B a y e r   S i l i c o n e   F l u i d   A) 

S t y r e n e   m o n o m e r  -   1 1 . 8 %  

Top  c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e   , 
EXAMPLE  7 

S i l i c o n e   a d d e d   to   p r i n t i n g   ink  b a s e :  

20%  ( e q u a l   m i x t u r e   of  B a y e r   S i l i c o n e   F l u i d s  

PL  and  M  3 0 0 , 0 0 0   and  Dow  C o r n i n g   2 0 0 )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t o p   c o a t :  

2.5%  ( B a y e r   S i l i c o n e   F l u i d   OL) 

S t y r e n e   m o n o m e r  -   1 1 . 8 %  

Top  c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e  

EXAMPLE  8 

S i l i c o n e   a d d e d   to  p r i n t i n g   ink  b a s e :  

5%  (Dow  C o r n i n g   2 0 0 )  

S i l i c o n e   S o l u t i o n   i n c l u d e d   in  t op   c o a t :  

1%  ( B a y e r   S i l i c o n e   F l u i d   A) 

S t y r e n e   m o n o m e r  -   1 3 . 3 %  

Top  c o a t   b i n d e r  -   a l k y d   m e l a m i n e  

EXAMPLE  9 

S i l i c o n e   a d d e d   to   p r i n t i n g   ink  b a s e :  

5%  (Dow  C o r n i n g   2 0 0 )  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  t o p   c o a t :  

10%  ( B a y e r   S i l i c o n e   F l u i d   OL) 

S t y r e n e   m o n o m e r  -   4 . 3 %  

Top  c o a t   b i n d e r  -   p o l y e s t e r ,   wax  f r e e  

EXAMPLES  1 0  -   1 2  

S i l i c o n e   a d d e d   to  p r i n t i n g   ink  b a s e :  



S i l i c o n e   s o l u t i o n   i n c l u d e d   in  top   c o a t :  

2.5%  ( B a y e r   S i l i c o n e   F l u i d   OL)  

S t y r e n e   m o n o m e r :   1 1 . 8 % .  

Top  c o a t   b i n d e r :   p o l y e s t e r ,   wax  f r e e  

EXAMPLES  1 3  -   1 5  

S i l i c o n e   a d d e d   to   p r i n t i n g   ink  b a s e :  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  top   c o a t :  

3.5%  ( B a y e r   S i l i c o n e   F l u i d   OL)  

S t y r e n e   m o n o m e r  -   1 0 . 8 %  

Top  c o a t   b i n d e r :   p o l y e s t e r ,  w a x   f r e e  

EXAMPLES  1 6  -   1 8  

S i l i c o n e   a d d e d   to   p r i n t i n g   ink  b a s e :  

S i l i c o n e   s o l u t i o n   i n c l u d e d   in  top   c o a t :  

5.0%  ( B a y e r   S i l i c o n e   F l u i d   OL)  

S t y r e n e   m o n o m e r  -   9 . 3 %  

Top  c o a t   b i n d e r :   p o l y e s t e r ,   wax  f r e e  

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

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

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

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

t h e   t o p   c o a t .   I n s t e a d   of  b r e a k i n g   i n t o   " i s l a n d s "   or  a  

s e r i e s   of  " f i s h e y e s "   or  c e l l s ,   t he   t o t a l   a m o u n t   of  s i l i -  

c o n e   a t   t h e   i n t e r f a c e   of  t h e   top   c o a t   and  t h e   ink  o v e r  



t h e   p a t t e r n   ( c o n t r i b u t e d   to  p r i m a r i l y   by  the   p r i n t i n g   i n k  

c o m p o s i t i o n )   was  s u f f i c i e n t l y   l a r g e   to  p r e v e n t   a  s u r f a c e  

d i s t u r b a n c e   of  t h e   t op   c o a t .  

H o w e v e r ,   s i n c e   t he   r e p u l s i o n   f o r c e s   of  t he   s i l i -  

c o n e s   u s e d   in  t h e   t o p   c o a t   a r e   l e s s   t h a n   t h o s e   of  t h e  

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

away  f r o m   t h e   p r i n t e d   p a t t e r n s   we re   a b l e   to  o v e r c o m e   o p -  

p o s i n g   f o r c e s   of  t h e   t op   c o a t   s i l i c o n e   so  as  to  p r o d u c e  

t h e   d e p r e s s i o n s   26  and  e l e v a t i o n s   28  of  F i g u r e   3  i m m e d i -  

a t e l y   a d j a c e n t   t h e   p r i n t e d   a r e a s .   The  r e a c t i o n   f o r c e s  

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

l i m i t   t h e   e x t e n t   of  d i s p l a c e m e n t   of  t he   top  c o a t  t h e r e b y  

p r e v e n t i n g   a  l a r g e   b u i l d u p   of  t op   c o a t   m a t e r i a l   and  s h a r p -  

ly   d e f i n i n g   t h e   d e p r e s s i o n s   26  a n d  e l e v a t i o n s   28  to   a v o i d  

i r r e g u l a r i t i e s   of  t h e   t y p e   d e s i g n a t e d   a t   17  in  F i g u r e   1 .  

The  s i l i c o n e   c o n t e n t   of  t h e   top   c o a t   a l s o   p r e -  

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

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

in  F i g u r e   2.  T h i s   was  due  to  t h e   f l o w   c h a r a c t e r i s t i c  

s u p p l i e d   by  t h i s   s i l i c o n e .   C o n s e q u e n t l y ,   e x c e p t   f o r   t h e  

d e p r e s s i o n s   26  and  e l e v a t i o n s   28,  t h e   s u r f a c e s   of  t h e   t o p  

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

one  a n o t h e r   t h r o u g h o u t   t h e   p r o d u c t .  



1.  In  a  d e c o r a t i v e   p a n e l   c o m p r i s i n g   a  p i g m e n t e d  

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

f o r m i n g   a  p a t t e r n   on  a  p o r t i o n   of  s a i d   s u b s t r a t e   and  a  t o p  

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

p r i n t i n g   ink   c o n t a i n i n g   a t   l e a s t   5  w e i g h t   p e r c e n t   s i l i c o n e ,  

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

s i l i c o n e ,   and  s a i d   s i l i c o n e   in  s a i d   p r i n t i n g   i n k - a n d   s a i d  

s i l i c o n e   in  s a i d   t o p   c o a t   m a t e r i a l   b e i n g   s u c h   as  to   p r o -  

d u c e   a  d e p r e s s i o n   a t   t h e   p r i n t i n g   i n k - t o p   c o a t   i n t e r f a c e  

a d j a c e n t   t h e   p e r i p h e r y   of  t he   p a t t e r n   f o r m e d   f r o m   s a i d  

p r i n t i n g   ink   and  an  e l e v a t i o n   i m m e d i a t e l y   o u t w a r d l y   of  t h e  

s a i d   d e p r e s s i o n   so  as  to  p r o d u c e   a  t h r e e - d i m e n s i o n a l   e f -  

f e c t ,   w i t h   t h e   l e v e l   of  t h e   t op   c o a t   m a t e r i a l   o v e r   t h e  

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

l e v e l   as  t h e   r e m a i n d e r   of  s a i d   p a n e l   w h e r e i n   t h e   r e m a i n d e r  

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

and   e s s e n t i a l l y   f r e e   of  s e p a r a t e   i s l a n d s   of  s a i d   t o p   c o a t  

m a t e r i a l .  

2.  The  d e c o r a t i v e   p a n e l   of  C l a i m   1  w h e r e i n  

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

5 - 2 0   p e r c e n t   by  w e i g h t   t h e r e o f .  

3.  The  d e c o r a t i v e   p a n e l   of  C l a i m   1  w h e r e i n  

s i l i c o n e   is   p r e s e n t   in  s a i d   t op   c o a t   m a t e r i a l   in  an  a m o u n t  

of  0 . 0 5 - 0 . 5   p e r c e n t   by  w e i g h t   t h e r e o f .  

4.  The  d e c o r a t i v e   p a n e l   of  C l a i m   1  w h e r e i n  

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

b a s e   c o a t e d   s u b s t r a t e .  
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