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T I T L E   M O D I F I E D  

F i e l d   of  I n v e n t i o n   1 

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

5  d e s i g n   a r t i c l e ,   and  to  m e t h o d s   f o r   m a k i n g   same.   M o r e  

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

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

t h e r e o v e r ,   w i t h   t he   p r o t e c t i v e   c o a t i n g   h a v i n g   t a p e r e d  

e d g e s ,   p r o v i d i n g   an  a p p e a r a n c e   w h i c h   is  s i m i l a r   t o  

10  t h a t   of  p a i n t   . 

B a c k g r o u n d  

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

a  s u r f a c e   to  be  d e c o r a t e d   is  t he   t i m e - h o n o r e d   m e t h o d  

15  f o r   p r o v i d i n g   a  g r a p h i c   d e s i g n ,   such   as  a  d e c o r a t i v e  

d e s i g n .   W h i l e   such   a  p r o c e s s   p r o v i d e s   many  a e s t h e t i c  

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

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

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

20  d i s a d v a n t a g e s .   For  e x a m p l e ,   r e l a t i v e l y   s k i l l e d   l a b o r  

is  n e c e s s a r y .   Long  a p p l i c a t i o n   t i m e s   a re   u s u a l l y   t h e  

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

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

p r e f a b r i c a t e d   f i l m   g r a p h i c s   have   been   u t i l i z e d   to  a v o i d  

25  many  of  t h e s e   d i s a d v a n t a g e s .   Such  f i l m   g r a p h i c s ,   o f t e n '  

c a l l e d   " d e c a l s "   or  " t r a n s f e r   g r a p h i c s " ,   when  u t i l i z e d  

on  t he   e x t e r i o r   s u r f a c e   of  v e h i c l e s ,   t y p i c a l l y   r e q u i r e  

e x t r e m e   r e s i s t a n c e   to   a b r a s i o n   and  c h e m i c a l   a t t a c k  

b e c a u s e   of  e x p o s u r e   of  t he   v e h i c l e   s u r f a c e s   to  v a r i o u s  

30  a t m o s p h e r e s   or  e n v i r o n m e n t s .   A c c o r d i n g l y ,   such   g r a p h i c s  

mus t   g e n e r a l l y   be  p r o v i d e d   w i t h   a  p r o t e c t i v e   c l e a r  

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

T h i s   p r o t e c t i v e   c l e a r   c o a t   can  be  l o c a t e d  

in  r e g i s t r y   w i t h   t he   g r a p h i c   a r e a   by  a p p l y i n g   a  c o n t i n u o u s  

35  l a y e r   of  c l e a r   c o a t   o v e r   t h e   g r a p h i c   and  n o n - g r a p h i c  

a r e a s ,   and  s u b s e q u e n t l y   c u t t i n g   t h r o u g h   the   s e v e r a l  

l a y e r s   p r e c i s e l y   at   t he   o u t l i n e   of  t he   g r a p h i c   a r e a ,  

4  
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t y p i c a l l y   c a l l e d   " d i e   c u t t i n g "   or  " k i s s   c u t t i n g " .   T h i s  

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

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

w h i c h   can  c o l l e c t   d i r t ,   wax,  and  o t h e r   f o r e i g n   m a t e r i a l s  

5  w h i c h   can  d e t r a c t   f rom  t he   a e s t h e t i c s   of  t h e   a p p l i e d  

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

s u c h   as  SCOTCHCAL  B r a n d   4150  Edge  S e a l e r ,   a v a i l a b l e  

f rom  t h e   M i n n e s o t a   M i n i n g   and  M a n u f a c t u r i n g   C o m p a n y  

("3M")  may  be  a p p l i e d   a b o u t   t h e   e d g e s   of  such   a  g r a p h i c  

10  a f t e r   a p p l i c a t i o n ,   e . g . ,   to   t h e   s i d e   of  a  v e h i c l e   w i t h  

a d h e s i v e .   The  s e a l i n g   a g e n t   p r o t e c t s   t he   e x p o s e d   s i d e s  

of  t h e   g r a p h i c   and  a d h e s i v e   f rom  c h e m i c a l   a t t a c k   a n d  

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

t e c h n i q u e   i s   most   t y p i c a l l y   p r a c t i c e d   in  t he   a i r l i n e  

15  i n d u s t r y .  

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

c l e a r   c o a t   o n l y   to   g r a p h i c   a r e a s ,   as ,   f o r   e x a m p l e ,  

by  s c r e e n   p r i n t i n g ,   or  u t i l i z i n g   a  s t e n c i l   w i t h   a n  

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

20  t h e   g r a p h i c   d e s i g n .   Those   s k i l l e d   in  t he   a r t   a r e   a w a r e  

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

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

and  a c c u r a t e   p o s i t i o n i n g   of  t h e   s u b s t r a t e   in  r e g i s t r y  

25  w i t h   t h e   s t e n c i l .   S m a l l   g r a p h i c s ,   s u c h   as  t h o s e   w i t h  

o v e r a l l   d i m e n s i o n s   of  no t   g r e a t e r   t h a n   a b o u t   30  c e n t i m e t e r s  

x  30  c e n t i m e t e r s   (12  i n c h e s   x  12  i n c h e s )   can  g e n e r a l l y  

be  m a n u f a c t u r e d   w i t h   s a t i s f a c t o r y   r e g i s t r a t i o n   by  t h o s e  

h a v i n g   r e q u i s i t e   s k i l l .   H o w e v e r ,   t h i s   b e c o m e s   m u c h  

30  more  d i f f i c u l t   f o r   .  l a r g e r   g r a p h i c   a r e a s ,   and  p a r t i c u l a r l y  

f o r   d e c o r a t i v e   i t e m s   such   as  p i n   s t r i p e s   w h i c h   a r e  

common  f o r   t h e   v e h i c l e   or  a u t o m o t i v e   m a r k e t .  

U.S.   P a t e n t   No.  4 , 3 5 6 , 6 1 7   ( C o s c i a )   d i s c l o s e s  

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

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

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

t e a c h e s   t h a t   such   f l o w   may  a l s o   be  c o n t r o l l e d   by  a  
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g r o o v e   or  gap  a r o u n d   t h e   d e s i g n   i f   the   c o a t i n g   c o m p o s i t i o n  

has  s u f f i c i e n t   s u r f a c e   t e n s i o n .   U.S.   P a t e n t s   Nos  .  4 , 3 3 2 , 0 7 4  

(Auld   et   a l . )   and  4 , 6 0 5 , 5 7 5   (Auld   et  al  .  )  d i s c l o s e  

u t i l i z a t i o n   of  i n t e g r a l   b e z e l s   fo r   s i m i l a r   p u r p o s e .  

>  Such  t e c h n i q u e s   a re   t y p i c a l l y   not   p r e f e r r e d   b e c a u s e  

t h e y   may  not   p r o v i d e   t he   t a p e r e d   edge   w h i c h   is   d e s i r e d  

•of  t h i n   f i l m   g r a p h i c   to  i m p a r t   a  p a i n t - l i k e   a p p e a r a n c e  

t h e r e t o .   F u r t h e r m o r e ,   t he   t e c h n i q u e s   d i s c l o s e d   in  t h e s e  

r e f e r e n c e s   do  not  p r o v i d e   a p p l i c a t i o n   of  t he   p r o t e c t i v e  

L0  c l e a r   c o a t   to  t he   a d h e s i v e   l a y e r   w h i c h   a d h e r e s   t h e  

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

t h e   e d g e s   of  t he   a d h e s i v e   e x p o s e d   and  s u b j e c t   to  c o l l e c t i o n  

of  f o r e i g n   m a t e r i a l s   and  e n v i r o n m e n t a l   d e g r a d a t i o n .  

Yet  a n o t h e r   a p p r o a c h   w h i c h   c o u l d   be  u t i l i z e d  

L5  is   to   a p p l y   t he   p r o t e c t i v e   c l e a r   c o a t   w i t h   a  s u b s t a n t i a l  

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

g r a p h i c   a r e a .   W h i l e   t h i s   m e t h o d   a c h i e v e s   t h e   r e q u i r e d  

o b j e c t i v e   of  p r o t e c t i o n   f o r   t he   g r a p h i c   d e s i g n ,   i t  

i s   g e n e r a l l y   c o n s i d e r e d   not   to   be  a e s t h e t i c .  

20  A l t h o u g h   a p p l i c a t i o n   of  a  p r o t e c t i v e   c l e a r  

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

m e t h o d s   such   as  r o l l e r   c o a t i n g   or  s p r a y   c o a t i n g   may  

a l s o   be  c o n s i d e r e d ,   p r o v i d i n g   a  dry   f i l m   t h i c k n e s s  

of  f rom  a b o u t   0 . 0 1   to  0 .1   m i l l i m e t e r s   ( 0 . 5   to  a b o u t  

25  4  m i l s )   is   a c h i e v e d .  

S u m m a r i z i n g ,   an  a c c e p t a b l e   p r o t e c t i v e   c l e a r  

c o a t   s h o u l d :   be  of  s u f f i c i e n t   t h i c k n e s s   to  p r o v i d e  

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

e n v i r o n m e n t s ;   p r e c i s e l y   c o v e r   t he   g r a p h i c   a r e a ,   w h e t h e r  

30  same  be  l a r g e   or  s m a l l ,   and  w h e t h e r   i t   be  a  s i m p l e  

g e o m e t r i c   s h a p e ,   such   as  a  n a r r o w   w i d t h   l i n e ,   or  a  

c o m p l e x   i n t r i c a t e   d e s i g n ;   and  p r o v i d e   a  t a p e r e d   p r o f i l e  

to   t h e   g r a p h i c .   I f   d e s i r e d   t h e   p r o t e c t i v e   c l e a r   c o a t  

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

35  t h e   g r a p h i c   to  a  d e s i r e d   s u b s t r a t e .   Known  t e c h n i q u e s  

d e s c r i b e d   a b o v e   do  not   s a t i s f y   a l l   t h e s e   r e q u i r e m e n t s .  
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A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s  

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

a  g r a p h i c   p a t t e r n ;   t he   p r o t e c t i v e   c o a t   has  t a p e r e d ,  

r o u n d e d   and  s l o p i n g   e d g e s   w h i c h   i n h i b i t   t he   b u i l d u p  

5  of  wax  and  f o r e i g n   m a t t e r   at  t h e   edge   p o r t i o n s ,   a n d  

l o o k s   i n t e g r a t e d   w i t h   t h e   s u b s t r a t e ;   i . e . ,   p r o v i d e s  

a  p a i n t - l i k e   l o o k ;   t h e   p r o c e s s   can  a c c o m m o d a t e   v a r y i n g  

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

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

10  a p p e a r a n c e   on  t h i n   p i n   s t r i p e s ,   s u c h   as  may  be  p l a c e d  

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

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

to   a d h e r e   t h e   g r a p h i c   to   a  d e s i r e d   s u b s t r a t e ,   t h e r e b y  

s e a l i n g   t h e   e d g e s   of  t h e   a d h e s i v e   to  f u r t h e r   e n h a n c e  

15  t h e   i n h i b i t i o n   of  t h e   b u i l d u p   of  wax  and  f o r e i g n   m a t t e r  

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

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

Summary  of  I n v e n t i o n  

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

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

h a v i n g   a  p r o t e c t i v e   c o a t i n g   t h e r e o n   in  " p r e c i s e  

r e g i s t r a t i o n "   (as  d e f i n e d   h e r e i n )   t h e r e w i t h .   The  p r o c e s s  

c o m p r i s e s :   1)  p r o v i d i n g   a  c a r r i e r   h a v i n g   a  m a j o r   s u r f a c e ,  

25  2)  a p p l y i n g ,   in  i m a g e w i s e   f a s h i o n ,   an  i m a g i n g   c o m p o s i t i o n  

on  t h e   m a j o r   s u r f a c e   of  t he   c a r r i e r ,   w h i c h   c o m p o s i t i o n  

has   s u f f i c i e n t   s u r f a c e   t e n s i o n   to  wet  t he   m a j o r   s u r f a c e ,  

to   p r o v i d e   a  f i l m   of  t h e   g r a p h i c   p a t t e r n   t h e r e o n ,   3 )  

d r y i n g   t h e   f i l m   of  g r a p h i c   p a t t e r n ,   4)  a p p l y i n g   a  l i q u i d  

30  p r o t e c t i v e   c o a t i n g   o v e r   t h e   g r a p h i c   p a t t e r n ,   b e y o n d  

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

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

a  s u r f a c e   t e n s i o n   s u f f i c i e n t   to   wet  t h e   g r a p h i c   p a t t e r n  

b u t   no t   t h e   m a j o r   s u r f a c e   of  t h e   c a r r i e r   f i l m   and  5 )  

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

upon  d r y i n g   t h e   p r o t e c t i v e   o v e r c o a t   d e w e t s   or  r e t r a c t s  
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Erom  t he   m a j o r   s u r f a c e   of  t he   c a r r i e r   t o t a l l y   o n t o  

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

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

nay  be  p r o v i d e d   by  a p p l y i n g ,   in  t he   a p p r o p r i a t e   i m a g e w i s e  

f a s h i o n ,   one  or  more  a d d i t i o n a l   l a y e r s   of  i m a g i n g  

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

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

a  dry   t r a n s f e r   g r a p h i c   a r t i c l e   c o m p r i s i n g   a  g r a p h i c  

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

a  p r o t e c t i v e   c o a t i n g   t h e r e o n   in  " p r e c i s e   r e g i s t r a t i o n "  

(as  d e f i n e d   h e r e i n )   t h e r e w i t h   such   t h a t   t he   g r a p h i c  

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

when  a p p l i e d   to  a  d e s i r e d   s u b s t r a t e .   The  p r o t e c t i v e  

c l e a r   c o a t   c o v e r s   t h e   g r a p h i c   p a t t e r n   and  s e a l s   t h e  

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

a d h e s i v e   so  as  to  p r o t e c t   t he   t r a n s f e r   g r a p h i c   f r o m  

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

at  t h e   e d g e s   of  t he   g r a p h i c   p a t t e r n   and  u n d e r l y i n g  

a d h e s i v e .   F u r t h e r ,   t h e   c l e a r   c o a t   p r o v i d e s   u n e x p e c t e d  

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

t he   d u r a b i l i t y   and  l o n g e v i t y   of  such   g r a p h i c s .   T h e  

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

such   a  g r a p h i c   t r a n s f e r   a r t i c l e .  

B r i e f l y   s u m m a r i z i n g ,   t he   p r o c e s s   f o r   m a k i n g  

s u c h   a  t r a n s f e r   g r a p h i c   a r t i c l e   c o m p r i s e s :   1)  p r o v i d i n g  

a  c a r r i e r   h a v i n g   a  m a j o r   s u r f a c e ;   2)  c o a t i n g   a  l a y e r  

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

t h e r e o n ;   3)  a p p l y i n g   an  i m a g i n g   l a y e r   or  s t r a t u m ,   e . g . ,  

a  p o l y m e r   f i l m   of  d e s i r e d   c o l o r   or  l a y e r   of  an  i m a g i n g  

c o m p o s i t i o n   such   as  an  i n k ,   t h e r e o v e r ;   4)  t r i m m i n g  

t h e   i m a g i n g   s t r a t u m   and  u n d e r l y i n g   a d h e s i v e   in  i m a g e w i s e  

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

by  k i s s - c u t t i n g   in  i m a g e w i s e   f a s h i o n   and  t h e n   r e m o v i n g  

t h e   n o n i m a g e w i s e   p o r t i o n s   of  t h e   same;   5)  a p p l y i n g  

a  l i q u i d   p r o t e c t i v e   c o a t i n g   o v e r   t he   g r a p h i c   p a t t e r n ,  
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b e y o n d   t h e   edge   d e f i n i t i o n   t h e r e o f   ana  in  s u D s t a n c i a i  

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

h a v i n g   a  s u r f a c e   t e n s i o n   s u f f i c i e n t   to   wet  t he   g r a p h i c  

p a t t e r n   and  e x p o s e d   e d g e s   of  t he   u n d e r l y i n g   a d h e s i v e ,  

b u t   no t   t h e   m a j o r   s u r f a c e   of  t h e   c a r r i e r ;   and  6)  d r y i n g  

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

t h e   p r o t e c t i v e   c l e a r   c o a t   d e w e t s   or  r e t r a c t s   f rom  t h e  

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

w i t h   t h e   g r a p h i c   p a t t e r n ,   s e a l i n g   t h e   e d g e s   of  t h e  

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

a  r o u n d e d   p r o f i l e .   If   d e s i r e d ,   one  or  more  l a y e r s   o f  

an  i m a g i n g   c o m p o s i t i o n ,   e . g . ,   i n k ,   may  be  a p p l i e d   t o  

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

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

L5 

B r i e f   D e s c r i p t i o n   of  D r a w i n g  

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

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

e m b o d i m e n t   t h e r e o f   w h e r e i n :  

20  F i g u r e   1  i s   a  c r o s s - s e c t i o n a l   r e p r e s e n t a t i o n  

of  an  i m a g i n g   s t r a t u m   and  u n d e r l y i n g   a d h e s i v e   l a y e r  

w h i c h   have   b e e n   a p p l i e d   to   a  c a r r i e r ;  

F i g u r e .   2  i s   a  c r o s s - s e c t i o n a l   r e p r e s e n t a t i o n  

of  t h e   c o n s t r u c t i o n   of  F i g u r e   1  a f t e r   an  image   c o m p o s i t i o n  

25  has   b e e n   p r i n t e d   t h e r e o n   and  a  d e s i r e d   g r a p h i c   p a t t e r n  

has   b e e n   f o r m e d   by  k i s s - c u t t i n g   and  w e e d i n g   in  an  i m a g e w i s e  

f a s h i o n ;  

F i g u r e   3  i s   a  c r o s s - s e c t i o n a l   r e p r e s e n t a t i o n  

of  t h e   c o n s t r u c t i o n   of  F i g u r e   2  a f t e r   a  l i q u i d   p r o t e c t i v e  

30  c o a t i n g   has   b e e n   a p p l i e d   and  d r i e d   t h e r e o n ;  

F i g u r e   4  i s   a  c r o s s - s e c t i o n a l   r e p r e s e n t a t i o n  

of  t h e   c o n s t r u c t i o n   of  F i g u r e   3  a f t e r   l a m i n a t i o n   o f  

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

F i g u r e   5  i s   a  c r o s s - s e c t i o n a l   r e p r e s e n t a t i o n  

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

a p p l i e d   to   a  s u b s t r a t e .  
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T h e s e   f i g u r e s ,   w h i c h   a re   not   to  s c a l e ,   a r e  

i n t e n d e d   to   be  m e r e l y   i l l u s t r a t i v e   and  not  l i m i t i n g .  

D e t a i l e d   D e s c r i p t i o n   of  P r e f e r r e d   E m b o d i m e n t   of  I n v e n t i o n  

i  The  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   t h e  

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

t he   s t e p s   of  a p p l y i n g   an  image   l a y e r ,   t y p i c a l l y   c o m p r i s i n g  

one  or  more  l a y e r s   of  ink  to  a  s u b s t r a t e   s u r f a c e   t o  

fo rm  a  g r a p h i c   p a t t e r n   t h e r e o n ,   and  a p p l y i n g   t h e r e o v e r ,  

L0  a  p r o t e c t i v e   c l e a r   c o a t ,   t he   c l e a r   c o a t   b e i n g   a p p l i e d  

b e y o n d   t h e   edge   d e f i n i t i o n   of  t he   g r a p h i c   p a t t e r n   i n  

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

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

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

15  t h a t   n o n - w e t t i n g   by  the   p r o t e c t i v e   c o a t i n g   o c c u r s ,  

and  same  t h e r e f o r   " c r e e p s "   b a c k   to  t he   edge   s u r f a c e  

of  t h e   g r a p h i c   p a t t e r n .   The  p r o t e c t i v e   c o a t i n g   is   t h u s  

in  p r e c i s e   r e g i s t r a t i o n   w i t h   t h e   g r a p h i c   p a t t e r n   t h e r e b y  

p r o v i d i n g   an  a e s t h e t i c a l l y   p l e a s i n g   u n i t a r y   or  p a i n t - l i k e  

20  a p p e a r a n c e .  
" P r e c i s e   r e g i s t r a t i o n "   is   d e f i n e d   h e r e i n  

to  mean  a  s l i g h t   o v e r s i z e   b o r d e r   w h i c h   is  a p p r o x i m a t e l y  

0 . 1 2   m i l l i m e t e r s   (5  m i l s )   or  l e s s   in  w i d t h .   Such  b o r d e r s  

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

25  p a t t e r n   and ,   in  some  e m b o d i m e n t s ,   t he   u n d e r l y i n g   a d h e s i v e ;  

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

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

be  in  p r e c i s e   r e g i s t r a t i o n   w i t h   t he   g r a p h i c   or  v i s u a l l y  

c o i n c i d e n t   t h e r e w i t h .  

30  In  a  p r e f e r r e d   e m b o d i m e n t ,   t he   i n v e n t i o n  

a l s o   r e l a t e s   to  a  t r a n s f e r   g r a p h i c   a r t i c l e   h a v i n g   a  

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

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

t h e r e w i t h ,   has  r o u n d e d   and  s e a l e d   e d g e s .   The  p r o c e s s  

35  f o r   t h e   m a n u f a c t u r e   of  such   a  dry   t r a n s f e r   g r a p h i c  

a r t i c l e   c o m p r i s e s   t h e   s t e p s   of  a p p l y i n g   to  a  c a r r i e r  
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s u r f a c e   an  i m a g i n g   l a y e r   or  s t r a t u m ,   e . g . ,   one  or  m o r e  

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

to   fo rm  a  d e s i r e d   g r a p h i c   p a t t e r n ;   and  a p p l y i n g   t h e r e o v e r  

a  p r o t e c t i v e   c l e a r   c o a t ,   t h e   c l e a r   c o a t   b e i n g   a p p l i e d "  

5  b e y o n d   t h e   edge   d e f i n i t i o n   of  t he   image   a r e a s   i n  

s u b s t a n t i a l   r e g i s t r a t i o n   t h e r e w i t h ,   t h e   s u r f a c e   e n e r g y  
of  t h e   c a r r i e r   b e i n g   s u f f i c i e n t l y   low  r e l a t i v e   to   t h e  

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

n o n - w e t t i n g   of  t h e   c a r r i e r   by  t h e   p r o t e c t i v e   c o a t i n g  

10  o c c u r s ,   and  same  t h e r e f o r   " c r e e p s "   back   to  the   s u r f a c e  

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

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

The  c a r r i e r   c o m p r i s e s   a  m a t e r i a l   which,   i n h e r e n t l y  
has   a  low  s u r f a c e   e n e r g y ,   or   has   a  low  s u r f a c e   e n e r g y  

15  c o a t i n g   t h e r e o n ,   e . g . ,   a  p a p e r   or  p o l y e s t e r   f i l m   w i t h  

s i l i c o n e   c o a t i n g   t h e r e o n .   The  c a r r i e r   f u n c t i o n s   t o  

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

e . g . ,   a  p o l y m e r   f i l m ,   and  t r i m   t he   same  in  i m a g e w i s e  

20  f a s h i o n ,   e . g . ,   by  k i s s   c u t t i n g   and  r e m o v i n g   weed;   y e t  
has   a  s u f f i c i e n t l y   low  c o m p a r a t i v e   s u r f a c e   e n e r g y   s u c h  

t h a t   as  t h e   c l e a r   l i q u i d   p r o t e c t i v e   top   c o a t   d r i e s  

t h e r e o n ,   same  w i l l   n o t   we t ,   or  w i l l   r e t r a c t   f r o m ,   t h e  

c a r r i e r   s u r f a c e   o n t o   t h e   g r a p h i c   f i l m   and  and  u n d e r l y i n g  
25  a d h e s i v e .   In  a d d i t i o n ,   t h e   c a r r i e r   f u n c t i o n s   as  a  r e l e a s - e  

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

t h e r e t o   s h o u l d   be  r e l e a s a b l e .  

The  i m a g i n g   s t r a t u m   c o m p r i s e s   a  m a t e r i a l  

30  s u c h   as  a  p o l y m e r   f i l m   or  i n k .   The  f i l m   is   p r e f e r a b l y  

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

when  t h e   p r o t e c t i v e   c l e a r   c o a t   i s   a p p l i e d   i t   w i l l   d e w e t  

or  r e t r a c t   f rom  t h e   c a r r i e r   s u r f a c e   o n t o   t he   i m a g i n g  
35  s t r a t u m   and  u n d e r l y i n g   a d h e s i v e .  

The  u n d e r l y i n g   a d h e s i v e   s h o u l d   p r o v i d e   h i g h  
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a d h e s i o n   to  t he   i m a g i n g   s t r a t u m   and  d e s i r e d   s u b s t r a t e  

to  w h i c h   t he   u l t i m a t e   g r a p h i c   is  a p p l i e d ,   yet   s h o u l d  

r e l e a s a b l y   a d h e r e   to  t he   c a r r i e r .  

The  a d h e s i v e   may  f i r s t   be  c o a t e d   on  the   c a r r i e r  

and  t he   i m a g i n g   s t r a t u m   t h e n   a p p l i e d   t h e r e t o ,   or  i t  

may  f i r s t   be  c o a t e d   on  t he   i m a g i n g   s t r a t u m ,   e . g . ,   a  

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

is   a p p l i e d   to   t he   c a r r i e r .   The  a d h e s i v e   s h o u l d   f o r m  

a  s u b s t a n t i a l l y   c o n t i n u o u s   l a y e r   c o v e r i n g   at  l e a s t  

t h e   a r e a   of  t he   d e s i r e d   g r a p h i c   p a t t e r n ,   and  p r e f e r a b l y  

e x t e n d s   a t   l e a s t   s l i g h t l y   t h e r e b e y o n d ,   such   t h a t   a  

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

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

s u b s t r a t e .   E x a m p l e s   of  s u i t a b l e   a d h e s i v e - p r e c o a t e d  

f i l m s   i n c l u d e   SCOTCHCAL  B r a n d   3650  S e r i e s   P o l y v i n y l  

C h l o r i d e   F i l m s ,   and  SCOTCHCAL  B r a n d   5690  S e r i e s   P o l y e s t e r  

F i l m s ,   w h i c h   have   a c r y l i c   t y p e   p r e s s u r e - s e n s i t i v e   a d h e s i v e s  

on  t h e   b a c k   s i d e   and  a re   a v a i l a b l e   f rom  t he   M i n n e s o t a  

M i n i n g   and  M a n u f a c t u r i n g   Company  ( " 3 M " ) .  

F i g u r e   1  shows  c a r r i e r   10  c o m p r i s i n g   a  p o l y m e r  

f i l m   12  w i t h   s u r f a c e   14  h a v i n g   a  low  s u r f a c e   e n e r g y  

to  w h i c h   a d h e s i v e   16  and  i m a g i n g   s t r a t u m   18  have   b e e n  

a p p l i e d .  

I f   d e s i r e d ,   e . g . ,   f o r   m u l t i - c o l o r   g r a p h i c  

p a t t e r n s ,   one  or  more  l a y e r s   of  i m a g i n g   c o m p o s i t i o n s  

or  m a t e r i a l s   may  be  c o a t e d   or  p r i n t e d   on  t he   i m a g i n g  

s t r a t u m   in  d e s i r e d   p a t t e r n .  

The  i m a g i n g   m a t e r i a l   can  be  c o m p r i s e d   o f  

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

i m a g e s   on  s u b s t r a t e s ,   such   as  i n k s ,   f o r   e x a m p l e .   T h e  

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

t h e   end  use   p r o p e r t i e s   r e q u i r e d .   The  i m a g i n g   m a t e r i a l  

is   t y p i c a l l y   a p p l i e d   f rom  a  wet  c o m p o s i t i o n   h a v i n g  

s u r f a c e   t e n s i o n   p r o p e r t i e s   such   t h a t   t he   c o m p o s i t i o n  

w i l l   wet  ou t   and  f l o w   on  t he   i m a g i n g   s t r a t u m   to  f o r m  

a  f i l m   and  p r o v i d e   a  v i s i b l e   p r i n t e d   p a t t e r n   t h e r e o n .  
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I m a g i n g   m a t e r i a l s   may  be  c o l o r e d   or  c o l o r l e s s ,   a l t h o u g h  

c o l o r e d   c o m p o s i t i o n s   a r e   p r e f e r r e d .   I f   d e s i r e d ,   s p e c i a l  

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

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

5  b u t   i s   c o l o r l e s s   u n d e r   o r d i n a r y   a m b i e n t   l i g h t .   C o n v e n t i o n a l  

i n k s   can  be  u t i l i z e d ,   such   as  t he   v i n y l   or  v i n y l   a c r y l i c  

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

t h e   b a s i s   of  f o r m a t i o n   of  an  ink  f i l m ,   and  t h e   v e h i c l e s  

10  u s e d   f o r   t h a t   f i l m   f o r m a t i o n .   For  e x a m p l e ,   s o l v e n t   - b a s e d  

i n k s   fo rm  a  f i l m   by  e v a p o r a t i o n   of  t h e   v a r i o u s   s o l v e n t s  

c o n t a i n e d   t h e r e i n ,   i . e . ,   t h e   wet  f i l m   is   d r i e d .   C u r a b l e  

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

c h e m i c a l   c h a n g e .   E x a m p l e s   of  i n k s   i n c l u d e   e n a m e l s ;  

15  s o l v e n t - b a s e d   i n k s ,   e . g . ,   t h o s e   c o n t a i n i n g   l a c q u e r s  

and  o t h e r   s o l v e n t s ,   p o s t e r   i n k s ,   and  w a t e r - b a s e d   i n k s ;  

t h o s e   c o n t a i n i n g   100  p e r c e n t   s o l i d s ,   s u c h   as  t h o s e  

b a s e d   on  e p o x i e s ,   u l t r a v i o l e t   e x p o s u r e   s y s t e m s ,   p l a s t i s o l s ,  

e t c . ;   and  s p e c i a l t y   i n k s ,   s u c h   as  t h o s e   w h i c h   a r e  
20  e x p a n d a b l e ,   t h o s e   w h i c h   e x h i b i t   e l e c t r i c a l   p r o p e r t i e s ,  

e t c   . 
To  o b t a i n   good   w e t t i n g ,   i . e . ,   maximum  s u r f a c e  

c o n t a c t   on  t h e   i m a g i n g   s t r a t u m ,   t he   s u r f a c e   t e n s i o n  

of  t h e   i nk   mus t   be  e q u a l   to   or  l e s s   t h a n   t h e   c r i t i c a l  

25  s u r f a c e   t e n s i o n   of  t h e   i m a g i n g   s t r a t u m .   In  o t h e r   w o r d s ,  

t h e   i m a g i n g   s t r a t u m   must   have   a  h i g h e r   d e g r e e   of  s u r f a c e  

w e t a b i l i t y   t h a n   t he   i m a g i n g   c o m p o s i t i o n .   H o w e v e r ,   t h e  

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

c o m p o s i t i o n   mus t   be  g r e a t e r   t h a n   t h a t   of  t h e   c a r r i e r  

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

dewe t   f rom  t h e   c a r r i e r   s u r f a c e   to  a c h i e v e   d e s i r e d  

r e g i s t r a t i o n   w i t h   t h e   g r a p h i c .   I f   t h e   s u r f a c e   t e n s i o n  

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

s u f f i c i e n t l y   g r e a t e r   t h a n   t h a t   of  t h e   c a r r i e r   s u r f a c e ,  
35  p r e c i s e   r e g i s t r a t i o n   of  t h e   c l e a r   c o a t   w i t h   t he   g r a p h i c  

p a t t e r n   may  no t   be  a c h i e v e d .   S p e c i f i c   s o l v e n t s ,  
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s u r f a c t a n t s ,   and  o t h e r   c o n v e n t i o n a l   and  known  a d d i t i v e s  

;an  be  u t i l i z e d   to  m o d i f y   the   s u r f a c e   p r o p e r t i e s   o f  

:he  i m a g i n g   c o m p o s i t i o n ,   as  d e s i r e d .  

M u l t i p l e   i m a g i n g   c o m p o s i t i o n   f i l m s ,   s u c h  

as  of  d i f f e r e n t   c o l o r s ,   may  a l s o   be  p r i n t e d   in  s e q u e n c e  

if  d e s i r e d .  

The  i m a g i n g   s t r a t u m ,   i m a g i n g   c o m p o s i t i o n  

f i l m ,   i f   any ,   and  u n d e r l y i n g   a d h e s i v e   a re   t h e n   t r i m m e d  

in  an  i m a g e w i s e   f a s h i o n   to  p r o v i d e   t he   d e s i r e d   g r a p h i c  

p a t t e r n ,   such   as  by  k i s s   c u t t i n g   in  i m a g e w i s e   f a s h i o n  

and  r e m o v i n g   u n d e s i r e d   p o r t i o n s ,   i . e . ,   weed .   Care   s h o u l d  

be  t a k e n   when  k i s s   c u t t i n g   b e c a u s e   c u t t i n g   too   d e e p l y ,  

i . e . ,   i n t o   t he   c a r r i e r ,   may  t e n d   to  c a u s e   t he   c l e a r  

c o a t   c o m p o s i t i o n   to  i n c o m p l e t e l y   dewet   f rom  t he   c a r r i e r  

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

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

and  a d h e s i v e ,   w h e r e a s   f a i l u r e   to  cu t   d e e p l y   e n o u g h ,  

i . e . ,   no t   c o m p l e t e l y   t h r o u g h   t he   a d h e s i v e   l a y e r ,   may  

i n t e r f e r e   w i t h   c o m p l e t e   s t r i p p i n g   of  t he   weed .   F i g u r e  

2  shows  a d h e s i v e   16,  i m a g i n g   s t r a t u m   18,  and  i m a g i n g  

c o m p o s i t i o n   f i l m   20  on  c a r r i e r   10  a f t e r   k i s s - c u t t i n g  

and  w e e d i n g   to   form  t h e   d e s i r e d   g r a p h i c   p a t t e r n .  

T h i s   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   u t i l i z i n g  

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

f o u r   c o m p o n e n t s   of  t he   p r o c e s s ,   i . e . ,   t h e   c a r r i e r   s u r f a c e ,  

t h e   i m a g i n g   s t r a t u m ,   t he   i m a g i n g   c o m p o s i t i o n ,   i f   a n y ,  

and  t h e   p r o t e c t i v e   c l e a r   c o a t .   U s u a l l y ,   one  b e g i n s  

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

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

o t h e r   c o m p o n e n t s   to  meet   t h e   r e q u i s i t e   s u r f a c e   t e n s i o n  

r e q u i r e m e n t s .   The  s u r f a c e   e n e r g y   of  a  f i l m   can  b e  

d e t e r m i n e d   in  a  number   of  w a y s .   For  e x a m p l e ,   a  s e r i e s  

of  l i q u i d s   of  known  s u r f a c e   t e n s i o n   can  be  a p p l i e d  

to  a  s m o o t h   t e s t   s u r f a c e .   The  c o n t a c t   a n g l e   of  t h e s e  

l i q u i d s   on  t he   s o l i d   s u r f a c e   is   m e a s u r e d ,   and  t h i s  

i n f o r m a t i o n   can  t h e n   be  p l o t t e d   a g a i n s t   t he   known  s u r f a c e  
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t e n s i o n   of  t h e   r e s p e c t i v e   l i q u i d s -   E x t r a p o l a t i o n   o f  

s u c h   d a t a   to   a  z e r o   c o n t a c t   a n g l e   p r o v i d e s   t he   s o l i d  

s u r f a c e   t e n s i o n ,   i . e . ,   t h a t   of  t he   c a r r i e r   s u r f a c e ,  

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

5  f i l m   is   a p p r o x i m a t e l y   e q u a l   to   t h a t   of  t h e   l i q u i d .  

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

s u r f a c e   t e n s i o n .   When  u t i l i z i n g   t h i s   p r o c e d u r e   w i t h  

a  s i l i c o n e - c o a t e d   c a r r i e r ,   s u r f a c e   t e n s i o n   was  c a l c u l a t e d  

to  be  2 3 . 8   d y n e s / c e n t i m e t e r ,   w h i c h   is   in  a g r e e m e n t  
10  w i t h   t h e   r e p o r t e d   l i t e r a t u r e   v a l u e   of  24  d y n e s / c e n t i m e t e r .  

S i m i l a r l y ,   r e s u l t s   of  c o n t a c t   a n g l e   m e a s u r e m e n t s  

f o r   l i q u i d s   h a v i n g   known  v a l u e s   of  l i q u i d   s u r f a c e   t e n s i o n  

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

w h i c h   c o n t r i b u t e   to   s u r f a c e   f r e e   e n e r g y   can  be  u t i l i z e d .  

15  F i n a l l y ,   w e t t i n g   t e n s i o n   t e s t   k i t s   a r e  

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

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

E x a m p l e s   of  t y p i c a l   s u r f a c e   t e n s i o n   v a l u e s  

i n c l u d e   a b o u t   32  d y n e s / c e n t i m e t e r   f o r   p o l y v i n y l   c h l o r i d e  

20  f i l m s   w h i c h   can  t y p i c a l l y   be  c o r o n a   t r e a t e d   to  y i e l d  

v a l u e s   of  a b o u t   60  to   70  d y n e s / c e n t i m e t e r ,   and  a b o u t  

26  to   35  d y n e s / c e n t i m e t e r   f o r   t y p i c a l   v i n y l   i n k s   w h i c h  

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

of  g r e a t e r   t h a n   60  d y n e s / c e n t i m e t e r .  
25  Once  t he   c r i t i c a l   s o l i d   s u r f a c e   e n e r g y   o f  

t h e   c a r r i e r   s u r f a c e   i s   known,   an  i m a g i n g   s t r a t u m   c a n  

be  s e l e c t e d   and  an  i m a g i n g   c o m p o s i t i o n   can  be  t a i l o r e d  

t h e r e t o   to   p r o v i d e   or  p r o d u c e   a  good  g r a p h i c   p a t t e r n  

w h i c h   can   be  c l e a r   c o a t e d   w i t h   t h e   d e s i r e d   p r e c i s e  
30  or  v i s u a l l y   c o i n c i d e n t   r e g i s t r a t i o n .  

Once  t h e   d e s i r e d   g r a p h i c   p a t t e r n   is  a p p r o p r i a t e l y  

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

c o a t   can  be  f o r m u l a t e d   b a s e d   on  s o l v e n t   s e l e c t i o n ,  

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

d ry   g r a p h i c   p a t t e r n   and  e x p o s e d   a d h e s i v e   l a y e r  
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s u f f i c i e n t l y ,   and  ye t   is  not  c a p a b l e   of  w e t t i n g   t h e  

c a r r i e r   s u r f a c e .  

O t h e r   c r i t i c a l   f a c t o r s   i n c l u d e   the   s o l v a t i o n  

of  t he   c o a t i n g   c o m p o s i t i o n   and  i t s   r a t e   of  d r y i n g ,  

5  in  a d d i t i o n   to  i t s   r e l a t i v e   s u r f a c e   t e n s i o n .  

The  p r o t e c t i v e   c l e a r   c o a t   is   made  t y p i c a l l y  

of  a  r e s i n o u s   f i l m - f o r m i n g   m a t e r i a l ,   an  e x a m p l e   t h e r e o f  

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

u t i l i z e d   t o d a y   to  p r o v i d e   a  p r o t e c t i v e   top   c o a t   f o r  

10  a  t r a n s f e r   g r a p h i c   i m a g e .  

The  l i q u i d   top   c o a t   is   p r i n t e d ,   as  by  s c r e e n  

p r i n t i n g ,   f o r   e x a m p l e ,   o v e r   t he   g r a p h i c   p a t t e r n ,   a n d  

s l i g h t l y   b e y o n d   t he   edge   d e f i n i t i o n   t h e r e o f ,   i . e . ,  

t y p i c a l l y   w i t h   an  o v e r p r i n t   m a r g i n   up  to  a b o u t   2 . 5 4  

15  m i l l i m e t e r s   (100  m i l s )   w i d e ,   so  as  to   a s s u r e   c o m p l e t e  

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

d r i e s ,   i t   w i l l   d e w e t ,   i . e . ,   c r e e p   or  r e t r a c t   f rom  t h e  

c a r r i e r   w h e r e   i t   has  been   o v e r p r i n t e d   o n t o   t he   g r a p h i c  

p a t t e r n   i n t o   p r e c i s e   r e g i s t r a t i o n   t h e r e w i t h ,   and  c a n  

20  be  c u r e d   in  c o n v e n t i o n a l   f a s h i o n .   P r e f e r a b l y ,   t he   l i q u i d  

is   p r i n t e d   at   l e a s t   0 .12   m i l l i m e t e r   (5  m i l s )   b e y o n d  

t h e   edge   of  t h e   g r a p h i c   p a t t e r n   to  e n s u r e   c o m p l e t e  

s e a l i n g   of  t h e   e d g e s   of  same  and  u n d e r l y i n g   a d h e s i v e .  

O v e r p r i n t   m a r g i n s   of  i n c r e a s i n g   w i d t h   may  c a u s e   t h e  

25  o v e r c o a t   to   p u d d l e   on  the   c a r r i e r   or  to  b r i d g e   g a p s  

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

s t r i p s   such   as  a re   p r o v i d e d   f o r   " r a c i n g "   s t r i p e s   u s e d  

f o r   a u t o m o t i v e   d e c o r a t i o n .  

A c c o r d i n g l y ,   t he   p r o t e c t i v e   c l e a r   c o a t   p r o v i d e s  

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

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

and  u n d e r l y i n g   a d h e s i v e .   Thus  the   c l e a r   c o a t   p r o t e c t s  

t h e   g r a p h i c   p a t t e r n   and  u n d e r l y i n g   a d h e s i v e   f rom  c h e m i c a l  

and  e n v i r o n m e n t a l   a t t a c k ,   t h e r e b y   i n c r e a s i n g   t he   d u r a b i l i t y  

35  t h e r e o f ,   and  a l s o   p r o v i d e s   a  u n i t a r y ,   p a i n t - l i k e  

a p p e a r a n c e ,   t h e r e b y   i m p r o v i n g   t he   a t t r a c t i v e n e s s   t h e r e o f .  
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P r e f e r a b l y   t h e   f i n a l   t h i c k n e s s   of  the   c l e a r  

c o a t   i s   at  l e a s t   0 . 01   m i l l i m e t e r   ( 0 . 5   m i l ) ,   and  n o t  

g r e a t e r   t h a n   a b o u t   0 .1   m i l l i m e t e r   (4  m i l s ) .   T h i n n e r  

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

5  to   t h e   g r a p h i c   p a t t e r n   and  u n d e r l y i n g   a d h e s i v e   w h e r e a s  

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

may  t e n d   to   g i v e   t he   g r a p h i c   an  u n d e s i r a b l e   a r t i f i c i a l  

a p p e a r a n c e   . 
F i g u r e   3  shows  t h e   r o u n d e d   p r o f i l e   p r o v i d e d  

10  by  c l e a r   c o a t   22  a f t e r   i t   has   d r i e d .   The  e d g e s   24  o f  

i m a g i n g   s t r a t u m   18,  u n d e r l y i n g   a d h e s i v e   16,  and  i m a g i n g  

c o m p o s i t i o n   f i l m   20  have   been   s e a l e d   by  c l e a r   c o a t  

2 2 .  

S u r p r i s i n g l y ,   in  a d d i t i o n   to   p r e v e n t i n g  

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

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

e x c e l l e n t   s o l v e n t   r e s i s t e n c e   to   t he   g r a p h i c ,   p a r t i c u l a r l y  

to   t h e   u n d e r l y i n g   a d h e s i v e .   Thus  i t   i s   p r e f e r r e d   t h a t  

t h e   c l e a r   c o a t   and  u n d e r l y i n g   a d h e s i v e   a r e   m u t u a l l y  
20  r e a c t i v e   to   a c h i e v e   an  o p t i m u m   s e a l .   For  i n s t a n c e ,  

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

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

to   p r o v i d e   a  c h e m i c a l   bond   b e t w e e n   t he   a d h e s i v e   l a y e r  
and  c l e a r   c o a t ,   s u c h   a  bond   t y p i c a l l y   p r o v i d i n g   e x c e p t i o n a l  

25  s o l v e n t   r e s i s t a n c e   to   t h e   a d h e s i v e   l a y e r .  

As  shown  in  F i g u r e   4,  t h e   a r t i c l e   can   t h e n  

be  l a m i n a t e d   to   a  c o n v e n t i o n a l   a p p l i c a t i o n   t a p e   2 6 ,  

i . e . ,   a  f l e x i b l e   f i l m   28  h a v i n g   a  l o w - t a c k   a d h e s i v e  

30  t h e r e o n ,   w h e r e u p o n   i m a g i n g   c o m p o s i t i o n   f i l m   2 0 ,  

30  i m a g i n g   s t r a t u m   18,  u n d e r l y i n g   a d h e s i v e   16,  and  o v e r l y i n g  

p r o t e c t i v e   c o a t   22  can  be  s t r i p p e d   away  f rom  the   c a r r i e r  

10,  w h i c h   can  t h e n   be  d i s c a r d e d ,   and  t h e   t r a n s f e r   a r t i c l e  

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

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

35  l e a v i n g   t h e   t r a n s f e r   a r t i c l e   a d h e r e d   to   t he   s u b s t r a t e .  

F i g u r e   5  shows  t h e   t r a n s f e r   a r t i c l e   a d h e r e d   to  s u b s t r a t e  
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32  a f t e r   a p p l i c a t i o n   t a p e   2  6  has  been   p a r t i a l l y   r e m o v e d .  

In  t h i s   m a n n e r ,   t h e r e   i s   p r o v i d e d   a  low  p r o f i l e ,  

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

h a v i n g   s p e c i a l   u t i l i t y   in  t he   a u t o m o t i v e   m a r k e t   p l a c e .  

For   e x a m p l e ,   t he   i n v e n t i o n   can  p r o v i d e   an  a u t o m o t i v e  

s t r i p e   or  m a r k i n g   w h i c h   i s   u n i q u e   in  a p p e a r a n c e   a n d  

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

by  t h e   i n v e n t i o n   have   r o u n d e d   e d g e s   and  c l o s e l y   s i m i l a t e  

p a i n t ,   a  t e c h n i q u e   not   h e r e t o f o r   a v a i l a b l e   w i t h   a  t r a n s f e r  

g r a p h i c   s y s t e m .   F u r t h e r ,   t he   g r a p h i c s   d i s c l o s e d   h e r e i n  

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

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

a c t i o n ,   d i r t   i m p a c t ,   and  s o l v e n t   a t t a c k .  

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

by  t h e   f o l l o w i n g   i l l u s t r a t i v e   e x a m p l e s ,   w h e r e i n   a l l  

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

E x a m p l e   1 

A  SCOTCHCAL  B r a n d   3655  F i l m   c o m p r i s i n g   a  

p o l y v i n y l   c h l o r i d e   f i l m   c o a t e d   w i t h   an  a c r y l i c  

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

c o a t e d   p a p e r   r e l e a s e   l i n e r   was  u s e d   as  t he   i m a g i n g  

s t r a t u m ,   u n d e r l y i n g   a d h e s i v e ,   and  c a r r i e r .  

The  f i l m   and  u n d e r l y i n g   a d h e s i v e   were   h o t  

k i s s   c u t   in  an  i m a g e w i s e   f a s h i o n   ( " r a c i n g "   s t r i p e s )  

u s i n g   a  T e f l o n - c o a t e d ,   e t c h e d   m a g n e s i u m   d i e   at  a  

t e m p e r a t u r e   of  175°C  ( 3 5 0 ° F )   to  p r o d u c e   e d g e s   w i t h  

a  t a p e r e d   p r o f i l e .  

The  weed  was  t h e n   r e m o v e d   f rom  t he   c a r r i e r  

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

A  c l e a r   c o a t   was  t h e n   a p p l i e d   to  t he   g r a p h i c  

p a t t e r n   w i t h   an  o v e r p r i n t   m a r g i n   of  a b o u t   0 . 5 0   to  1 . 0  

m i l l i m e t e r   (20  to   40  m i l s )   u s i n g   a  110  mesh  s c r e e n .  

The  c l e a r   c o a t ,   a  two  c o m p o n e n t   p o l y u r e t h a n e ,   had  t h e  

f o l l o w i n g   f o r m u l a t i o n :  
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lESMOPHEN  651A-65   -  r i g i d   p o l y e s t e r   p o l y o l   ; 
65%  s o l i d s   in  e t h y l   g l y c o l   a c e t a t e ;  
e q u i v a l e n t   wt  .  of  32  5;  %  h y d r o x y   1  of  5  .  2 
( a v a i l a b l e   f rom  Mobay  C h e m i c a l ,   I n c . )   4 6 . 5  

lESMOPHEN  6 7 0 - 9 0   -  f l e x i b l e   p o l y e s t e r   p o l y o l ;  
v i s c o u s   l i q u i d ,   90%  s o l i d s ;   e q u i v a l e n t  
wt .   of  439;  %  h y d r o x y l   of  3 .9   ( a v a i l a b l e  
f rom  Mobay  C h e m i c a l ,   I n c . )   1 2 . 5  

JESMDUR  N-100  -  a l i p h a t i c   p o l y i s o c y a n a t e   ; 
v i s c o u s   l i q u i d ,   100%  s o l i d s ;   e q u i v a l e n t  
wt .   of  190;  %  NCO  of  22  ( a v a i l a b l e  
f rom  Mobay  C h e m i c a l ,   I n c . )   3 1 . 0  

PINUVIN  770  -  h i n d e r e d   amine   s t a D i i i z e r  
( a v a i l a b l e   f rom  C i b a - G e i g y ,   I n c . )   0 . 9  

DINUVIN  328  -  b e n z o t r i a z o l e   uv  a D S o r D e r  
( a v a i l a b l e   f rom  C i b a - G e i g y ,   I n c . )   3 . 0  

ylULTIFLOW  -  a c r y l i c   c o p o l y m e r   r e s i n   s o l u t i o n ,  
50%  s o l i d s   in  x y l e n e ;   s p e c i f i c   g r a v i t y  
2 5 / 2 5   C  of  0 . 9 2 5   -  0 . 9 4 0 ;   r e f r a c t i v e   i n d e x  
at   25°C  of  1 . 4 8 1   -  1 . 4 8 5   ( a v a i l a b l e   f r o m  
M o n s a n t o   I n d u s t r i a l   C h e m i c a l s   Co . )   1 . 8  

FC-430  -  f l u o r o c a r b o n   f l o w   a d d i t i v e  
( a v a i l a b l e   f rom  3M)  l - °  

CARBITOL  ACETATE  -  d i e t h y l e n e   g l y c o l   m o n o e t n y i  
e t h e r   a c e t a t e   ( a v a i l a b l e   f rom  U n i o n  
C a r b i d e )   5>1 

The  c l e a r   c o a t   was  c u r e d   at  75°C  ( 1 6 5 ° F )   f o r   o n e  

h o u r   . 
An  a p p l i c a t i o n   t a p e   was  l a m i n a t e d   to   t h e   t r a n s f e r  

g r a p h i c   a r t i c l e .  

The  g r a p h i c   was  a p p l i e d   to  a  p a i n t e d   s t e e l   p l a t e  

s u b s t r a t e .  

The  t r a n s f e r   g r a p h i c   had  r o u n d e d ,   u n i t a r y   a p p e a r a n c e  

s i m i l a r   to  t h a t   of  p a i n t .  
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The  s o l v e n t   r e s i s t a n c e   of  t he   g r a p h i c   was  t e s t e d  

by  s o a k i n g   t h e   g r a p h i c   and  s u b s t r a t e   in  a  s o l u t i o n  

c o m p r i s i n g   90  p a r t s   u n l e a d e d   g a s o l i n e   and  10  p a r t s  

e t h a n o l   f o r   a b o u t   40  m i n u t e s   at   room  t e m p e r a t u r e .   A f t e r  

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

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

no  a p p a r e n t   d e g r a d a t i o n .  

E x a m p l e   2 

10  A  t r a n s f e r   g r a p h i c   was  made  and  a p p l i e d   to  a  s u b s t r a t e  

as  in  E x a m p l e   1 .  

S o l v e n t   r e s i s t a n c e   was  t e s t e d   by  s o a k i n g   t he   g r a p h i c  
and  s u b s t r a t e   in  t o l u e n e   f o r   a b o u t   5  m i n u t e s   at  r o o m  

t e m p e r a t u r e .   A f t e r   b e i n g   r e m o v e d   and  d r i e d ,   t he   t r a n s f e r  

15  g r a p h i c   r e t a i n e d   i t s   i n i t i a l ,   p a i n t - l i k e   a p p e a r a n c e ,  
h a v i n g   s u f f e r e d   no  a p p a r e n t   d e g r a d a t i o n .  

E x a m p l e   3 

A  t r a n s f e r   g r a p h i c   a r t i c l e   was  made  as  in  E x a m p l e  
20  1,  e x c e p t   t h e   c l e a r   c o a t   was  a  l a c q u e r   a c r y l i c   b a s e d  

m a t e r i a l   h a v i n g   t h e   f o l l o w i n g   f o r m u l a t i o n :  

C o m p o n e n t   p a r t s  

CELLOSOLVE  ACETATE  -  e t h y l e n e   g l y c o l   m o n o -  
25  e t h y l   e t h e r   a c e t a t e   ( a v a i l a b l e   f r o m  

Union   C a r b i d e )   4 0 . 3  

CARBITOL  ACETATE  -  d i e t h y l e n e   g l y c o l   m o n o -  
30  e t h y l e n e   e t h e r   a c e t a t e   ( a v a i l a b l e   f r o m  

Union   C a r b i d e )   2 4 . 4  

ACRYLOID  A-21  -  m e t h y l   m e t h a c r y l a t e   s o l i d  
35  r e s i n   ( a v a i l a b l e   f rom  Rohm  and  Haas)   1 8 . 6  

B u t a n o l   3  .  7 

40  SANITIZER  160  -  b u t y l   b e n z y l   p h t h a l a t e  
( a v a i l a b l e   f rom  M o n s a n t o )   5 . 6  

1 /2   Sec-CAB  -  c e l l u l o s e   a c e t a t e   b u t y r a t e  
45  r e s i n   ( a v a i l a b l e   f rom  E a s t m a n   C h e m i c a l )   7 . 4  
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A f t e r   a p p l i c a t i o n   to  a  p a i n t e d   s t e m   s u b s t r a t e ,  

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

s i m i l a r   to   t h a t   of  p a i n t .  

'  E x a m p l e   4 

A  t r a n s f e r   g r a p h i c   a r t i c l e   was  made  as  in  E x a m p l e  

1,  e x c e p t   t h e   c l e a r   c o a t   was  an  u l t r a v i o l e t   c u r a b l e  

m a t e r i a l   h a v i n g   t h e   f o l l o w i n g   f o r m u l a t i o n :  

.0  C o m p o n e n t   P a r t s  

X P - 1 7 3 - 0 9   -  a l i p h a t i c   u r e t h a n e   a c r y l a t e  
o l i g o m e r   d i l u t e d   w i t h   25  w e i g h t   p e r c e n t  
2 - e t h y l h e x y l a c r y l a t e   ( a v a i l a b l e  
f rom  C a r g i l l ,   I n c . )   6 4 . 3  

@5  T e t r a e t h y l e n e   G l y c o l   D i a c r y l a t e   2 1 . 7  

n - V i n y l - 2 - P y r r o l i d o n e   1 0 . 0  

MULT  I  FLOW  2 . 0  

>0  ow  ex.  - d i e t h o x y a c e t o p h e n o n e   ( a v a i l a b l e   f r o m  
U p j o h n   C h e m i c a l ,   Co . )   2 . 0  

The  c l e a r   c o a t   was  a p p l i e d   to  t h e   g r a p h i c   p a t t e r n  

>5  w i t h   an  o v e r p r i n t   m a r g i n   of  a b o u t   5  to  125  m i l s   ( 0 . 1 2  

to  3 . 1 8   m i l l i m e t e r s )   u s i n g   a  110  mesh  s c r e e n .  

The  c l e a r   c o a t   was  c u r e d   by  a c t i n i c   r a d i a t i o n  

in  a  L i n d e   P S - 1 2 1   P h o t o c u r e   c h a m b e r   at  a  b e l t s p e e d  

of  30  f e e t   ( 9 . 1   m e t e r s )   p e r   m i n u t e   in  a  n i t r o g e n  

30  a t m o s p h e r e .  

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

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

s i m i l a r   to   t h a t   of  p a i n t .  

35  E x a m p l e   5 

A  t r a n s f e r   g r a p h i c   a r t i c l e   was  made  as  in  E x a m p l e  

1,  e x c e p t   an  ink   was  s c r e e n   p r i n t e d   o n t o   t h e   i m a g i n g  

s t r a t u m   p r i o r   to  k i s s - c u t t i n g .   The  ink  was  SCOTCHCAL 

B r a n d   3905  I n k ,   a  p o l y 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  

40  c o p o l y m e r - b a s e d   ink   p i g m e n t e d   w i t h   c a r b o n   b l a c k .   T h e  

ink   was  s c r e e n   p r i n t e d   w i t h   a  230  mesh  s c r e e n   and  c u r e d  
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it  90°C  ( 1 9 0 ° F )   f o r   3  m i n u t e s .  

A f t e r   c o o l i n g   to  room  t e m p e r a t u r e ,   a  c l e a r   c o a t  

vas  a p p l i e d   t h e r e t o   as  in  E x a m p l e   1 .  

F o l l o w i n g   a p p l i c a t i o n   to   a  p a i n t e d   s t e e l   s u b s t r a t e  

as  in  E x a m p l e   1,  t h e   t r a n s f e r   g r a p h i c   had  a  r o u n d e d ,  

u n i t a r y   a p p e a r a n c e   s i m i l a r   to   two  p a r a l l e l   s t r i p e s  

of  p a i n t ,   e . g . ,   " r a c i n g "   s t r i p e s .  

Example   6 

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

s i l i c o n e   c o m p o s i t i o n :  

C o m p o n e n t   r a r t s  

S S - 4 1 9 1   (a  30  wt  .  %  s o l u t i o n  
of  d i m e t h y l   p o l y s i l o x a n e  
in  t o l u e n e )   1 5 . 0  

T o l u e n e   8 3 . 0  

S S - 4 2 5 9 C   (an  a c c e l e r a t o r )   1 . 0  

S S - 4 1 9 2 C   (a  s i l i c o n e   c a t a l y s t )   1 . 0  

(The  f o r e g o i n g   a l l   b e i n g   c o m m e r c i a l l y   a v a i l a b l e  

f rom  t h e   G e n e r a l   E l e c t r i c   Company)   . 

An  ink   c o m p o s i t i o n   was  t h e n   s c r e e n   p r i n t e d  

on  t he   s i l i c o n e - c o a t e d   p o l y e s t e r   w i t h   a  110  mesh  s c r e e n ,  

t h e   c o m p o s i t i o n   of  t h e   ink   b e i n g :  

C o m p o n e n t   f a r t s  

"VYHH"  r e s i n   (an  87  wt  .  %  p o l y v i n y l  
c h l o r i d e / 1 3   wt  .  %  p o l y v i n y l   a c e t a t e  
c o p o l y m e r ,   a v a i l a b l e   f rom  U n i o n  
C a r b i d e )   2 2 . 0  

RAVEN  1200  (a  c a r b o n   b l a c k   p i g m e n t  
a v a i l a b l e   f rom  C i t y   S u r f a c e ,   I n c . )   7 . 8  

D i o c t y l   p h t h a l a t e   4 . 3  

S F - 9 6 - 1 0 0 0   -  s i l i c o n e   f l o w   a g e n t  
a v a i l a b l e   f rom  G e n e r a l   E l e c t r i c   Co . )   0 . 3  

FC431  (a  f l u o r o c a r b o n   f l o w   a g e n t )   0 . 5  

C y c l o h e x a n o n e   3 1 . 2  

I s o p h o r o n e   3 1 . 2  

X y l e n e   2 . 7  
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d i l u t e d   w i t h   d i i s o a m y l   k e t o n e   to  p r o v i d e   a  v i s c o s i t y  

of  1300  cps   ( u s i n g   a  B r o o k f i e l d   v i s c o m e t e r   No.  3  s p i n d l e ) .  

A f t e r   p r i n t i n g ,   t h e   s o l v e n t s   were   e v a p o r a t e d   by  h e a t i n g  

in  an  a i r   c o n v e c t i o n   oven  at  7  5°C  ( 1 6 5 ° F ) .  

5  A  p r o t e c t i v e   c l e a r   c o a t   h a v i n g   t h e   s a m e  

f o r m u l a t i o n   as  t h a t   u s e d   in  E x a m p l e   1  was  d i l u t e d   w i t h  

CARBITOL  ACETATE  to  a  v i s c o s i t y   of  500  cps  ( u s i n g   a  

B r o o k f i e l d   v i s c o m e t e r ,   No.  3  s p i n d l e ) .  

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

10  o v e r   t h e   p r e v i o u s l y   p r e p a r e d   ink  image  w i t h   an  o v e r p r i n t  

m a r g i n   of  a b o u t   0 . 5 0   m i l l i m e t e r   (20  m i l s ) .  

The  c o n s t r u c t i o n   was  t h e n   b a k e d   f o r   two  h o u r s  

a t   a b o u t   75°C  ( 1 6 5 ° F ) .   D u r i n g   d r y i n g ,   t he   c o a t i n g  

c o m p o s i t i o n   d e w e t t e d   back   to   t h e   e d g e s   of  t he   ink  i m a g e ,  

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

ink   a r e a s   and  an  a t t r a c t i v e ,   p a i n t - l i k e   a p p e a r a n c e .  

An  a p p l i c a t i o n   t a p e ,   2 5 - 5 0 8 - L C ,   a v a i l a b l e  

f rom  L a m i n a t e d   and  C o a t e d   P r o d u c t s ,   I n c . ,   c o m p r i s i n g  

a  0 .06   m i l l i m e t e r   ( 2 . 5   m i l )   p o l y e t h y l e n e   b a c k i n g   c o a t e d  

20  w i t h   a  l o w - t a c k ,   w a t e r - b a s e d   a c r y l i c   p r e s s u r e - s e n s i t i v e  

a d h e s i v e ,   was  l a m i n a t e d   to   t h e   p o l y e s t e r   f i l m   o v e r  

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

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

p o l y e s t e r   f i l m   to  t h e   a p p l i c a t i o n   t a p e .  

25  The  u n d e r s i d e   of  t h e   g r a p h i c   p a t t e r n   a n d  

e x p o s e d   p o r t i o n s   of  t h e   l o w - t a c k   a d h e s i v e   on  t h e  

a p p l i c a t i o n   t a p e   were   c o r o n a   t r e a t e d   u s i n g   500  W a t t s  

at  a  s p e e d   of  6 .1   m e t e r s   (20  f e e t )   pe r   m i n u t e .  

An  a d h e s i v e   f o r m u l a t i o n ,   c o m p r i s i n g   1 9 . 6  

30  w e i g h t   p e r c e n t   a d h e s i v e   p o l y m e r   ( i s o o c t y l   a c r y l a t e / v i n y l  

a c e t a t e / a c r y l i c   a c i d   in  a  7 4 / 2 2 / 4   w e i g h t   r a t i o )   a n d  

8 0 . 4   w e i g h t   p e r c e n t   e t h y l   a c e t a t e ,   was  p r e p a r e d   b y  

m i x i n g   t h e   i n g r e d i e n t s   t o g e t h e r   at  room  t e m p e r a t u r e ;  

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

35  p o l y e t h y l e n e   f i l m ,   0 5 - 4 - H i D - S T 6 A / S T 3 A - W h i t e   a v a i l a b l e  

f rom  S c h o e l l e r   R e l e a s e   P r o d u c t s ,   I n c . ,   to  a  wet  t h i c k n e s s  
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of  a b o u t   0 .8   m i l l i m e t e r   (3  m i l s ) ;   and  e v a p o r a t i n g   t n e  

s o l v e n t   by  h e a t i n g   f o r   f i v e   m i n u t e s   at  75°C  ( 1 6 5 ° F ) .  

The  a d h e s i v e - c o a t e d   s i d e   of  t h i s   f i l m   was  l a m i n a t e d  

to  t h e   c o r o n a - t r e a t e d   s i d e   of  t he   a p p l i c a t i o n   t a p e  

>  and  g r a p h i c   p a t t e r n .  

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

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

s u c h   t h a t   a d h e s i v e   was  in  c o n t a c t   w i t h   t he   p a i n t e d  

s t e e l .   M o d e r a t e   p r e s s u r e   was  a p p l i e d   to  t he   a p p l i c a t i o n  

L0  t a p e   by  s t r o k i n g   t h a t   s u r f a c e   w i t h   t h e   edge   of  a  

p o l y e t h y l e n e   s q u e e g e e   o v e r   t h e   f i l m   s t r u c t u r e .   T h e  

a p p l i c a t i o n   t a p e   was  t h e n   p e e l e d   f rom  t he   s u b s t r a t e .  

The  g r a p h i c   d e s i g n   r e m a i n e d   on  t he   p a i n t e d   s t e e l   s u b s t r a t e  

and  any  a d h e s i v e   no t   in  r e g i s t r a t i o n   w i t h   t he   g r a p h i c  

15  a r t i c l e   r e m a i n e d   on  t h e   a p p l i c a t i o n   t a p e .  

The  s o l v e n t   r e s i s t a n c e   of  t he   a r t i c l e   w a s  

t h e n   t e s t e d   by  i m m e r s i o n   in  a  g a s o l i n e / e t h a n o l   m i x t u r e  

as  in  E x a m p l e   1.  A f t e r   r e m o v a l   and  d r y i n g ,   t h e   g r a p h i c  

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

20  a t t a c k   a l o n g   t h e   e d g e s   t h e r e o f .   The  ink   image   had  b e c o m e  

r i p p l e d   and  r o u g h   a l o n g   t h e   e d g e s   t h e r e o f   and  t h e  

u n d e r l y i n g   a d h e s i v e   in  such   a r e a s   had  been   l e a c h e d  

o u t   . 

25  C o m p a r a t i v e   E x a m p l e   A 

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

c o a t   c o m p o s i t i o n   d e s c r i b e d   in  E x a m p l e   1  was  a p p l i e d  

to  SCOTCHCAL  B r a n d   3655  F i l m   by  s c r e e n   p r i n t i n g   t h e  

c o m p o s i t i o n   t h r o u g h   a  110  mesh  s c r e e n .   The  c l e a r   c o a t  

30  was  c u r e d   a t   75°C  ( 1 6 5 ° F )   f o r   one  h o u r .  

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

were   ho t   k i s s - c u t   in  an  i m a g e w i s e   f a s h i o n   ( " r a c i n g "  

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

at   a  t e m p e r a t u r e   of  175°C  ( 3 5 0 ° F ) .  

35  The  weed  was  t h e n   r e m o v e d   f rom  t he   c a r r i e r  

to   p r o d u c e   a  g r a p h i c   a r t i c l e .   The  e d g e s   of  t h e   a r t i c l e  
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d i d   n o t   have   a  r o u n d e d   p r o f i l e   such   as  wou ld   s u g g e s t  

a  p a i n t - l i k e   a p p e a r a n c e .  

An  a p p l i c a t i o n   t a p e   was  l a m i n a t e d   to  t h e  

g r a p h i c   a r t i c l e ,   and  t h e   a r t i c l e   was  a p p l i e d   to  a  p a i n t e d  

5  s t e e l   s u b s t r a t e   as  in  E x a m p l e   1 .  

The  s o l v e n t   r e s i s t a n c e   of  t h e   g r a p h i c   w a s  

t h e n   t e s t e d   by  i m m e r s i o n   in  a  g a s o l i n e / e t h a n o l   m i x t u r e  

as  in  E x a m p l e   1  and  C o m p a r a t i v e   E x a m p l e   A.  A f t e r   r e m o v a l  

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

LO  was  o b s e r v e d   t h a t   t he   a d h e s i v e   had  o o z e d   f rom  u n d e r n e a t h  

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

In  e a c h   of  E x a m p l e s   1 - 6 ,   a l l   e x a m p l e s   o f  

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

p r o f i l e s   and  a  p a i n t - l i k e   a p p e a r a n c e .   C o m p a r i s o n   o f  

15  t h e   r e s u l t s   of  E x a m p l e s   1  and  2,  p r e f e r r e d   e m b o d i m e n t s  

of  t he   i n v e n t i o n ,   w i t h   t h o s e   of  E x a m p l e   6  and  C o m p a r a t i v e  

E x a m p l e   A  i l l u s t r a t e s   t he   s o l v e n t   r e s i s t a n c e   a c h i e v e d  

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

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

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

a t t a i n e d   as  c o m p a r e d   to  t h a t   of  t r a n s f e r   g r a p h i c s   w h e r e i n  

t h e   c l e a r   c o a t   is   a p p l i e d   o n l y   to  t he   g r a p h i c   p a t t e r n  

and  no t   to   t h e   e x p o s e d   e d g e s   of  t he   u n d e r l y i n g   a d h e s i v e .  

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

25  t h i s   i n v e n t i o n   w i l l   become  a p p a r e n t   to   t h o s e   s k i l l e d  

in  t h e   a r t   w i t h o u t   d e p a r t i n g   f rom  t h e   s c o p e   and  s p i r i t  

of  t h i s   i n v e n t i o n .  

30 



0 2 5 7 7 2 9  

-1-  

41027  EPO  7A 
CLAIMS  : 

1.  A  dry   t r a n s f e r   a r t i c l e   f o r   a p p l i c a t i o n  

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

5  in  t h a t   s a i d   a r t i c l e   c o m p r i s e s :  

A)  a  g r a p h i c   p a t t e r n ;  

B)  a  l a y e r   of  a d h e s i v e   u n d e r l y i n g   s a i d   g r a p h i c  

p a t t e r n   in  e x a c t   r e g i s t r a t i o n   t h e r e w i t h ;  

a n d  

10  C)  a  p r o t e c t i v e   c l e a r   c o a t   in  p r e c i s e  

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

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

g r a p h i c   p a t t e r n ,   and  s e a l i n g   t h e   e d g e s  

of  s a i d   g r a p h i c   p a t t e r n   and  s a i d   a d h e s i v e  

15  l a y e r .  

2.  The  a r t i c l e   of  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

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

20  3.  The  a r t i c l e   of  c l a i m   2  f u r t h e r   c h a r a c t e r i z e d  

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

of  at   l e a s t   one  i m a g i n g   c o m p o s i t i o n   w h i c h   c o v e r s   a t  

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

25  4.  The  a r t i c l e   of  any  one  of  c l a i m s   1-3  f u r t h e r  

c h a r a c t e r i z e d   in  t h a t   s a i d   p r o t e c t i v e   c l e a r   c o a t   c o m p r i s e s  

an  a l i p h a t i c   p o l y u r e t h a n e   . 

5.  The  a r t i c l e   of  any  one  of  c l a i m s   1-4  f u r t h e r  

30  c h a r a c t e r i z e d   in  t h a t   s a i d   p r o t e c t i v e   c l e a r   c o a t   i s  

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

6.  The  a r t i c l e   of  any  one  of  c l a i m s   1-5  f u r t h e r  

c h a r a c t e r i z e d   in  t h a t   s a i d   p r o t e c t i v e   c l e a r   c o a t   h a s  
35  r e a c t e d   w i t h   s a i d   a d h e s i v e .  

7.  The  a r t i c l e   of  c l a i m   6  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   p r o t e c t i v e   c l e a r   c o a t   c o n t a i n s   an  i s o c y a n a t e  
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8.  The  a r t i c l e   of  any  one  of  c l a i m s   1-7  f u r t h e r  

c h a r a c t e r i z e d   in  t h a t   s a i d   a r t i c l e   c o m p r i s e s   a  r e l e a s e  

l i n e r .  

9.  The  a r t i c l e   of  c l a i m   8  f u r t h e r   c h a r a c t e r i z e d  

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

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

on  a  s u b s t r a t e   h a v i n g   a  p r o t e c t i v e   c o a t i n g   t h e r e o v e r  

and  in  e x a c t   r e g i s t r a t i o n   t h e r e w i t h ,   c h a r a c t e r i z e d  

in  t h a t   s a i d   p r o c e s s   c o m p r i s e s :  

1)  p r o v i d i n g   a  c a r r i e r   f i l m   h a v i n g   a  m a j o r  

s u r f a c e   t h e r e o n ;  

2)  a p p l y i n g   at  l e a s t   one  c o a t i n g   of  an  i m a g i n g  

c o m p o s i t i o n   on  s a i d   m a j o r   s u r f a c e ,   s a i d  

i m a g i n g   c o m p o s i t i o n   h a v i n g   a  s u f f i c i e n t  

s u r f a c e   t e n s i o n   to  wet  s a i d   m a j o r   s u r f a c e  

of  s a i d   c a r r i e r   and  p r o v i d e   a  f i l m   o f  

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

3)  d r y i n g   s a i d   c o a t i n g   of  i m a g i n g   c o m p o s i t i o n  

to  form  s a i d   g r a p h i c   p a t t e r n ;  

4)  a p p l y i n g   a  l i q u i d   p r o t e c t i v e   c o a t i n g   o v e r  

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

d e f i n i t i o n   t h e r e o f   and  in  s u b s t a n t i a l  

r e g i s t r a t i o n   t h e r e w i t h ;   s a i d   p r o t e c t i v e  

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

to  wet  s a i d   g r a p h i c   p a t t e r n ,   bu t   no t   s a i d  

m a j o r   s u r f a c e   of  s a i d   c a r r i e r   f i l m ;  

5)  d r y i n g   s a i d   l i q u i d   p r o t e c t i v e   c o a t i n g ;  

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

w i l l   dewet   s a i d   m a j o r   s u r f a c e   of  s a i d   c a r r i e r   and  p r o v i d e  

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

11.  A  p r o c e s s   f o r   p r e p a r i n g   a  d ry   t r a n s f e r  

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

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

tfhich  s e a l s   u n d e r l y i n g   a d h e s i v e ,   c h a r a c t e r i z e d   in  t h a t  

s a i d   p r o c e s s   c o m p r i s e s :  

A)  p r o v i d i n g   a  c a r r i e r   h a v i n g   a  m a j o r   s u r f a c e  

t h e r e o n ;  

B)  c o a t i n g   an  a d h e s i v e   l a y e r   t h e r e o n ;  

C)  a p p l y i n g   an  i m a g i n g   s t r a t u m   t h e r e o v e r ;  

D)  t r i m m i n g   s a i d   i m a g i n g   s t r a t u m   and  u n d e r l y i n g  

a d h e s i v e   in  an  i m a g e w i s e   f a s h i o n   to  p r o v i d e  

a  g r a p h i c   p a t t e r n ;  

E)  a p p l y i n g   a  l i q u i d   p r o t e c t i v e   c o a t i n g   o v e r  

s a i d   g r a p h i c   p a t t e r n ,   b e y o n d   t he   e d g e  

d e f i n i t i o n   t h e r e o f   and  in  s u b s t a n t i a l  

r e g i s t r a t i o n   t h e r e w i t h ;   s a i d   p r o t e c t i v e  

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

to  wet  s a i d   g r a p h i c   p a t t e r n   and  e x p o s e d  

a d h e s i v e ,   bu t   no t   s a i d   m a j o r   s u r f a c e   o f  

s a i d   c a r r i e r   f i l m ;   a n d  

F)  d r y i n g   s a i d   p r o t e c t i v e   c o a t i n g ;  

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

w i l l   d ewe t   s a i d   m a j o r   s u r f a c e   of  s a i d   c a r r i e r   and  p r o v i d e  

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

e d g e s   of  same  and  s a i d   u n d e r l y i n g   a d h e s i v e .  

12.  The  p r o c e s s   of  any  one  of  c l a i m s   10  o r  

11  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   c a r r i e r   f i l m  

is   a  p o l y e s t e r .  

13.  The  p r o c e s s   of  any  one  of  c l a i m s   10  o r  

11  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   m a j o r   s u r f a c e  

has   a  low  s u r f a c e   e n e r g y   c o a t i n g   t h e r e o n .  

14.  The  p r o c e s s   of  c l a i m   13  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   low  s u r f a c e   e n e r g y   c o a t i n g   is   a  s i l i c o n e .  

15.  The  p r o c e s s   of  c l a i m   11  t u r t n e r   c n a r a c t e r i z e a  

in  t h a t   at  l e a s t   one  l a y e r   of  an  i m a g i n g   c o m p o s i t i o n  
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is   a p p l i e d   to   s a i d   i m a g i n g   s t r a t u m   in  i m a g e w i s e   t a b i u o n .  

16.  The  p r o c e s s   of  any  one  of  c l a i m s   10  o r  

15  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   i m a g i n g   c o m p o s i t i o n  

i  c o m p r i s e s   an  i n k .  

17.  The  p r o c e s s   of  c l a i m   16  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   ink  is   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g  

of  v i n y l   and  v i n y l - a c r y l i c   i n k s .  

L0 
18.  The  p r o c e s s   of  any  one  of  c l a i m s   10  o r  

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

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

19.  The  p r o c e s s   of  any  one  of  c l a i m s   10  o r  

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

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

20.  The  p r o c e s s   of  any  one  of  c l a i m s   10  o r  

20  11  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   p r o c e s s   c o m p r i s e s  

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

d r y i n g   t h e r e o f .  

21.  The  p r o c e s s   of  c l a i m   11  f u r t h e r   c h a r a c t e r i z e d  

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

s a i d   a d h e s i v e .  

22.  The  p r o c e s s   of  c l a i m   21  f u r t h e r   c h a r a c t e r i z e d  

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

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

a c i d .  

•  23.  An  a r t i c l e   p r o d u c e d   by  t h e   p r o c e s s   o f  

c l a i m   10  or  1 1 .  

35 
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