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(b4)  Imaging  media  capable  of  displaying  sharp  indicia. 

Improved  sheet  material  of  the  type  wherein  a  base 
sheet  is  coated  on  at  least  one  face  with  a  layer  comprising  a 
film-forming  polymer  containing  inter-connected  micro- 
voids,  the  layer  being  locally  transparentizable  to  display 
contrasting  indicia  when  there  is  applied  to  its  exposed 
surface  a  transparent,  colorless  liquid  which  has  a  refractive 
index  similar  to  that  of  the  solid  constituents  of  the  layer.  A 
substance  which  jellifies  the  liquid  is  incorporated  in  the 
layer,  whereby  the  indicia  maintain  substantially  the  same 
dimensions  throughout  the  time  that  the  layer  is  locally 
transparentized. 



B a c k g r o u n d   of  the   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  s h e e t   m a t e r i a l ,  

e s p e c i a l l y   a  b a s e   s h e e t   o b s c u r e d   by  an  o p a q u e   b u t  

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

l a y e r .  

For  c e n t u r i e s   p a p e r   has  been   one  of  the   m o s t  

v e r s a t i l e   s u b s t a n c e s   made  by  man.  F o r m e d  f r o m   c o m m o n l y  

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

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

w i t h   any  d e s i r e d   c o l o r .   A f t e r   i t   has   s e r v e d   i t s   i n t e n d e d  

p u r p o s e ,   i t   can  o f t e n   be  r e p u l p e d   and  used   a g a i n .   I n  

r e c e n t   y e a r s ,   h o w e v e r ,   the   demands   f o r   p a p e r   h a v e  

i n c r e a s e d   to  t he   e x t e n t   . t h a t   i t   has   f i n a l l y   b e e n  

r e c o g n i z e d   t h a t   the   s o u r c e s   of  c e l l u l o s i c   raw  m a t e r i a l s  

a r e   n o t   i n e x h a u s t i b l e .   F u r t h e r ,   the   e n e r g y   r e q u i r e d   t o  

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

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

a r e   a l s o   f i n i t e .   I t   has   a l s o   become  r e c o g n i z e d   t h a t ,  

w h e r e   p a p e r   is  used   as  a  c a r r i e r   f o r   i n d i c i a ,   i t   c a n  

g e n e r a l l y   be  used   o n l y   o n c e ,   i t   b e i n g   i m p o s s i b l e   o r  

i m p r a c t i c a l  t o   r e m o v e   i n d i c i a   wh ich   a re   no  l o n g e r   n e e d e d  

or  d e s i r e d .   T h e r e   has   t h u s   a r i s e n   a  d e s i r e   f o r   a  

s u b s t i t u t e   f o r   p a p e r ,   e s p e c i a l l y   one  wh ich   can  b e  

r e p e a t e d l y   and  e a s i l y   r e u s e d ;   even   a  s u b s t i t u t e   which   w a s  

more  e x p e n s i v e   to  m a n u f a c t u r e   would  be  l e s s   e x p e n s i v e   i n  

the   long  run  i f   i t   c o u l d   be  r e u s e d   a  s u f f i c i e n t   number   o f  

t i m e s .  

S e v e r a l   U .S .   P a t e n t s   ( e . g . ,   Nos.   2 , 2 9 9 , 9 9 1 ,  

3 , 0 3 1 , 3 2 8   and  3 , 5 0 8 , 3 4 4 )   d i s c l o s e   c o m p o s i t e   s h e e t   m a t e r i a l  

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

c o a t e d   o v e r   a  b a s e   s h e e t   wh ich   is  e i t h e r   d a r k - c o l o r e d   o r  

i m p r i n t e d   w i t h   d a r k - c o l o r e d   i n d i c i a .   The  o p a c i t y   a n d  

l i g h t   c o l o r   of  the   b l u s h e d   l a c q u e r   c o a t i n g   a r e   due  to  t h e  



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

(1)  h e a t   or  p r e s s u r e   ( e i t h e r   of  w h i c h   i r r e v e r s i b l y  

c o l l a p s e s   the   m i c r o v o i d s )   or  (2)  a  n o n - s o l v e n t   l i q u i d  

h a v i n g   s u b s t a n t i a l l y   t h e   same  r e f r a c t i v e   i n d e x   as  t h e  

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

to  become  s e l e c t i v e l y   t r a n s p a r e n t   and  the   u n d e r l y i n g   d a r k  

b a c k i n g   to  become   v i s i b l e .   A  l i q u i d   e m p l o y e d   to  i m p a r t  

t r a n s p a r e n c y   to  t he   o p a q u e   m i c r o p o r o u s   l a y e r   c a n  

s u b s e q u e n t l y   be  e v a p o r a t e d   to  r e s t o r e   t he   o r i g i n a l  

a p p e a r a n c e .  
U.S .   P a t e n t   N o .  2 , 8 5 4 , 3 5 0   d e s c r i b e s   s t r u c t u r e s  

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

e x c e p t   t h a t   t he   b l u s h e d   l a c q u e r   c o a t i n g s   a r e   r e p l a c e d   by  a  

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

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

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

t he   c a l c i u m   c a r b o n a t e ;   see   U.S .   P a t e n t   2 , 8 5 4 , 3 5 0 .   O t h e r  

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

p l a s t i c i z e d   r e s i n   b i n d e r ;   see   U.S.   P a t e n t   3 , 2 4 7 , 0 0 6 .  

I t   is   s o m e t i m e s   d e s i r a b l e   to  have   m i c r o v o i d -  

c o n t a i n i n g   s h e e t   m a t e r i a l   w h i c h   can  be  t r a n s p a r e n t i z e d   b y  

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

t r a n s p a r e n t i z e d   by  t he   a p p l i c a t i o n   of  h e a t   or  p r e s s u r e .  

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

t y p e   d e s c r i b e d   in  c o p e n d i n g   U.S .   p a t e n t   a p p l i c a t i o n   S e r .  

No.  9 4 , 6 4 5   is   p r e f e r r e d .   T h i s   e a r l i e r   U .S .   a p p l i c a t i o n  

d i s c l o s e s   a  s t r u c t u r e   in  w h i c h   the   m i c r o v o i d - c o n t a i n i n g  

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



p s e u d o - s i n t e r e d   j u x t a p o s i t i o n   by  a  t h e r m o s e t   b i n d e r   a n d  

has   a  c o h e s i o n   v a l u e   of   a t   l e a s t   400  grams  f o r c e * .  

To  a  g r e a t e r   or  l e s s e r   e x t e n t ,   e ach   of  t h e  

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

f rom  the   d i s a d v a n t a g e   t h a t   l o c a l i z e d   a p p l i c a t i o n   o f  a  

t r a n s p a r e n t i z i n g   l i q u i d   r e s u l t s   in  an  image  w h i c h   d o e s   n o t  

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

t i m e .   In  o t h e r   w o r d s ,   t h e r e   is   a  t e n d e n c y   f o r   t he   m a r k i n g  

l i q u i d   no t   o n l y   to   p e n e t r a t e   t he   m i c r o v o i d s   p e r p e n d i c u -  

l a r l y   to  the   s u r f a c e   b u t   a l s o   to   wick   l a t e r a l l y .   As  a  

r e s u l t ,   the   l o n g e r   t h e   t r a n s p a r e n t i z i n g   l i q u i d   r e m a i n s   i n  

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

d i s t i n c t   the   o r i g i n a l   i m a g e .   In  some  i n s t a n c e s ,   i t  

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

6,  8  and  9)  or  l e t t e r s   ( e . g . ,   1,  i  and  t)  f rom  e a c h   o t h e r .  

P r i o r   to  the   p r e s e n t   i n v e n t i o n ,   no  way  of  c o m b a t t i n g   t h i s  

p r o b l e m   was  k n o w n .  

B r i e f   D e s c r i p t i o n  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  i m p r o v e d  

s h e e t   m a t e r i a l   of  the   t y p e   w h e r e i n  a   ba se   s h e e t   i s  

c o a t e d   on  a t   l e a s t   one  f a c e   w i t h   an  o p a q u e   w h i t e   o r  

*  T h e   c o h e s i o n   v a l u e   is   d e t e r m i n e d   by  k n i f e - c o a t i n g   a  

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

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

f o r   t he   c o m p o s i t i o n ,   to  p r o v i d e   a  c o a t i n g   5 0 - 6 0  

m i c r o m e t e r s   t h i c k .   U s i n g   a  " B a l a n c e   Beam  S c r a p e - A d h e s i o n  

and  Mar  T e s t e r " ,   s o l d   by  G a r d n e r   L a b o r a t o r i e s ,   I n c . ,  

B e t h e s d a ,   M a r y l a n d ,   a  s a p p h i r e - t i p p e d   s t y l u s   is  l o w e r e d  

i n t o   c o n t a c t   w i t h   the  t e s t   p a n e l   and  he ld   in  f i x e d  

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

p a n e l .   The  minimum  g r a m s - f o r c e   r e q u i r e d   to  form  a  

5 0 - m i c r o m e t e r   deep   s c r a t c h   in  the  c o a t i n g   in  a  s i n g l e   p a s s  
is  d e t e r m i n e d   a t   a  m a g n i f i c a t i o n   of  40X  and  r e p o r t e d   a s  

c o h e s i v e   v a l u e .  



p a s t e l   l a y e r   c o m p r i s i n g   a  f i l m - f o r m i n g   p o l y m e r   c o n t a i n i n g  
i n t e r c o n n e c t e d   m i c r o v o i d s .   The  s h e e t   m a t e r i a l   can  be  m a d e  

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

m a r k i n g   l i q u i d   w h i c h   has   a  r e f r a c t i v e   i n d e x   a p p r o x i m a t i n g  

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

t he   m a r k e d   p o r t i o n s   t r a n s p a r e n t .   The  m a r k i n g   l i q u i d   f o r  

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

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

has   a  v o l a t i l i t y   s u i t e d   to  t he   d e s i r e d   end  u s e .  

The  i m p r o v e m e n t   p r o v i d e d   by  t h e . p r e s e n t  

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

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

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

v i s c o s i t y   of  t h e   m a r k i n g   l i q u i d .   (For   c o n v e n i e n c e ,   t h i s  

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

" j e l l i f i c a t i o n . " )   When  a p p l i e d   to  t he   s u r f a c e   of  t h e  

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

l a y e r   and  t h e n   t h i c k e n s ,   or  g e l s ,   when  i t   c o n t a c t s   t h e  

j e l l i f y i n g   s u b s t a n c e ,   i t s   v i s c o s i t y   b e c o m i n g   so  h i g h   t h a t  

i t   r e t a r d s   p a s s a g e   of  the   m a r k i n g   l i q u i d   t h r o u g h   t h e  

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

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

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

t r a n s p a r e n t i z a t i o n   wou ld   no t   o c c u r ,   such   is  s u r p r i s i n g l y  

no t   t he   c a s e .   As  a  r e s u l t ,   i n d i c i a   can  be  r e a d i l y  

g e n e r a t e d   b u t   n e v e r t h e l e s s   m a i n t a i n   s u b s t a n t i a l l y   t he   s a m e  
d i m e n s i o n s   t h r o u g h o u t   t he   t ime   t h a t   t he   l a y e r   is  l o c a l l y  

t r a n s p a r e n t i z e d .  

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

p r a c t i c e   of  t he   i n v e n t i o n   can  be  e i t h e r   n a t u r a l   o r  

s y n t h e t i c   b u t   is  c h a r a c t e r i z e d   by  the   p r o p e r t y   o f  

j e l l i f y i n g   t he   m a r k i n g   l i q u i d   e m p l o y e d .   A  s i m p l e   t e s t   f o r  

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

w i t h   a  s p e c i f i c   m a r k i n g   l i q u i d   i n v o l v e s   p l a c i n g   10  g r a m s  
of  the   p u t a t i v e   j e l l i f y i n g   s u b s t a n c e   a n d - 9 0   g rams   o f  

m a r k i n g   l i q u i d   in  a  5 0 0 - c c   g l a s s   j a r ,   t i g h t l y   c a p p i n g   t h e  



j a r ,   and  t u m b l i n g   i t   f o r   24  h o u r s .   I f   the   s u b s t a n c e   a n d  

. m a r k i n g   l i q u i d   have   f o rmed   a  h o m o g e n e o u s   g e l a t i n o u s   b a l l  

w i t h   no  l i q u i d   r e m a i n i n g ,   t he   c o m b i n a t i o n   is  d e e m e d  

s u i t a b l e   f o r   use  in  p r a c t i c e   of  t he   i n v e n t i o n .  

To  d e t e r m i n e   w h e t h e r   a  g i v e n   j e l l i f y i n g  

s u b s t a n c e - m a r k i n g   l i q u i d   c o m b i n a t i o n   w i l l   p r o b a b l y   b e  

e f f e c t i v e   in  p r a c t i c i n g   the   i n v e n t i o n ,   i t   has  been  f o u n d  

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

o f ( m e a s u r e d   in  h i l d e b r a n d s ) . *   G e n e r a l l y   s p e a k i n g ,   i f   t h e  

s o l u b i l i t y   p a r a m e t e r s   of  the   j e l l i f y i n g   s u b s t a n c e   and  t h e  

m a r k i n g   l i q u i d   d i f f e r   by  a p p r o x i m a t e l y   2  h i l d e b r a n d s ,   t h e  

c o m b i n a t i o n   is  l i k e l y   to  be  e f f e c t i v e   in  p r a c t i c e   of  t h e  

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

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

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

w i c k i n g .  

P r e s e n t l y   P r e f e r r e d   E m b o d i m e n t s  

U n d e r s t a n d i n g   of  the   i n v e n t i o n   w i l l   be  f u r t h e r  

e n h a n c e d   by  r e f e r r i n g   to  the   f o l l o w i n g   i l l u s t r a t i v e   b u t  

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

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

EXAMPLE  1 

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

U.S .   P a t e n t   No.  2 , 8 5 4 , 3 5 0 ,   a  c o n t r o l   was  p r e p a r e d   b y  

p l a c i n g   3 9 . 6   g rams   of  w a t e r ,   0 . 4   gram  s o d i u m   a l g i n a t e   a n d  

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

m e a s u r e m e n t   and  c a l c u l a t i o n   a re   f o u n d   in  (1)  E n c y c l o p e d i a  

of  P o l y m e r   S c i e n c e   and  T e c h n o l o g y ,   I n t e r s c i e n c e ,   New  Y o r k  

( 1 9 6 5 ) ,   Vol .   3,  p a g e  8 3 3   e t   s e q . ,   and  (2)  E n c y c l o p e d i a   o f  

C h e m i c a l   T e c h n o l o g y ,   I n t e r s c i e n c e ,   New  York ,   ( 1 9 7 1 ) ,  

S u p p l e m e n t   V o l . ,   page   889  e t   s e q . )  



5  g r a m s   p r e c i p i t a t e d   c a l c i u m   c a r b o n a t e   in  a  4 - o u n c e  

( a p p r o x i m a t e l y   1 2 5 - c c )   j a r   and  b a l l   m i l l i n g   f o r   s e v e r a l  

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

t h i c k n e s s   of  a p p r o x i m a t e l y   200  m i c r o m e t e r s ,   o n t o   t h e  

s u r f a c e   of  b l a c k   6 0 - m i c r o m e t e r   g r e a s e p r o o f   p a p e r  a n d  

a l l o w e d   to  d ry   a t   room  t e m p e r a t u r e   o v e r n i g h t ;   the   d r i e d  

c o a t i n g  w a s   a p p r o x i m a t e l y   25  m i c r o m e t e r s   t h i c k .  

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

p r e p a r e d   w h i c h   was  i d e n t i c a l   to  t he   c o n t r o l   e x c e p t   t h a t  

0 . 2   gram  c e l l u l o s e   a c e t a t e   b u t y r a t e   (CB  5 0 0 - 1   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   P r o d u c t s ,   I n c . )   w a s  i n c l u d e d   in  t h e  

c o m p o s i t i o n .   U s i n g   a  f e l t - t i p p e d   pen  f i l l e d   w i t h  

d i e t h y l p h t h a l a t e ,   a  1 . 5 - m m   l i n e   was  s t r o k e d   on  the   s u r f a c e  

of  e a c h   of  t he   two  p r o d u c t s .   The  t a b l e   b e l o w   shows  t h e  

w i d t h   of  t he   s t r o k e d   l i n e s ,   m e a s u r e d   a f t e r   v a r i o u s   t i m e  

i n t e r v a l s .  

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

l a t e r a l   w i c k i n g   w h i c h   more  t h a n   d o u b l e d   the   w i d t h   of  t h e  

i n i t i a l   l i n e ;   in  c o n t r a s t ,   the   EXAMPLE  1  p r o d u c t  

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

d i e t h y l p h t h a l a t e   g e l l i n g   when  i t   c o n t a c t e d   the   c e l l u l o s e  

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

EXAMPLE  2 

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

U .S .   P a t e n t   No.  3 , 5 0 8 , 3 4 4 ,   a  c o n t r o l   was  p r e p a r e d   b y  

p l a c i n g .  7 5 . 1   g r a m s   a c e t o n e ,   6 .6   g r ams   p o l y m e t h y l  



m e t h a c r y l a t e   ( " E l v a c i t e "   2041  a v a i l a b l e  f r o m   E.  I.  d u P o n t  

de  N e m o u r s   &  C o m p a n y ) ,   1 .6   g rams   d i e t h y l p h t h a l a t e ,  

1 .1   g r a m s   p o l y a c r y l a t e   ( " R h o p l e x "   B - 1 5 ,   a v a i l a b l e   f r o m  

Rohm  &  Haas  Company)   and  1 1 . 0   g rams  of  w a t e r   in  an  8 - o u n c e  

( a p p r o x i m a t e l y   2 5 0 - c c )   j a r   and  b a l l   m i l l i n g   o v e r n i g h t .  

The  r e s u l t i n g   c o m p o s i t i o n   was  k n i f e - c o a t e d   o n t o   the   b l a c k  

g r e a s e p r o o f   p a p e r   used   in  EXAMPLE  1  and  a l l o w e d   to  dry   a t  

room  t e m p e r a t u r e   to  l e a v e   a  c o a t i n g   a p p r o x i m a t e l y  

50  m i c r o m e t e r s   t h i c k .  

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 ,   a  

s a m p l e   was  p r e p a r e d   wh ich   was  i d e n t i c a l   to  the   c o n t r o l  

e x c e p t   t h a t   1 .0   gram  m e t h y l   c e l l u l o s e   ( " M e t h o c e l "  

MC  4000  cp ,   a v a i l a b l e   from  the   Dow  C h e m i c a l   Company)   w a s  

i n c o r p o r a t e d   in  the   c o m p o s i t i o n   p r i o r   to  b a l l   m i l l i n g .  

Us ing   a  f e l t - t i p p e d   pen  f i l l e d   w i t h   1 , 2 - p r o p a n e d i o l ,  

0 .9 -mm  l i n e s   were   d rawn  on  the   s u r f a c e   of  e ach   p r o d u c t   a n d  

m e a s u r e d   a f t e r   v a r i o u s   t ime   i n t e r v a l s .   R e s u l t s   a r e   s h o w n  

b e l o w :  

W h i l e   n o t   so  s t r i k i n g   as  the  r e s u l t s   shown  in  EXAMPLE  1 ,  

the   r e s u l t s   of  t h i s   e x a m p l e   n e v e r t h e l e s s   show  t h a t   t h e  

c o n s t r u c t i o n   of  the   p r e s e n t   i n v e n t i o n ,   where   t h e  

1 , 2 - p r o p a n e d i o l   was  j e l l i f i e d   by  the   m e t h y l   c e l l u l o s e   a n d  

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

s h a r p e r   image  t h a n   d id   the   c o n t r o l .  

EXAMPLE  3 

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

in  the   a f o r e m e n t i o n e d   U.S.  P a t e n t   A p p l i c a t i o n   S e r .   N o .  

9 4 , 6 4 5 ,   a  c o n t r o l   c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   b y  



m i x i n g   16  p a r t s   x y l e n e ,   16  p a r t s   d i i s o b u t y l   k e t o n e ,   8 

p a r t s   h e p t a n e ,   1 1 . 3 9   p a r t s   t h e r m o s e t t i n g   a c r y l i c   r e s i n  

(G-CURE  868  RX-60 ,   a v a i l a b l e   f rom  H e n k e l   C o r p o r a t i o n ) ,   0 . 2  

p a r t   d i ( d i o c t y l   p y r o p h o s p h a t o )   e t h y l e n e   t i t a n a t e   ( K R - 2 3 8 5 ,  

a v a i l a b l e   f rom  K e n r i c h   P e t r o c h e m i c a l s   I n c . ) ,   100  p a r t s  

c a l c i u m   c a r b o n a t e   h a v i n g   a  0 . 5 - 1 5   m i c r o m e t e r   p a r t i c l e  

s i z e ,   and  2 .17   p a r t s   " D e s m o d u r "   N-75  (75%  s o l i d   s o l u t i o n  

in  1 : 1   x y l e n e : 2 - e t h o x y e t h y l   a c e t a t e   of  t he   h i g h   m o l e c u l a r  

w e i g h t   b i u r e t   of  1 , 6 - h e x a m e t h y l e n e   d i i s o c y a n a t e ,   h a v i n g   a n  

e q u i v a l e n t   w e i g h t   of  195 ,   a v a i l a b l e   f r o m   Mobay  C h e m i c a l  

C o r p o r a t i o n ) .   The  c o m p o s i t i o n   was  c o a t e d . o n   the   b l a c k  

g r e a s e p r o o f   p a p e r   of  EXAMPLE  1  and  c u r e d   30  m i n u t e s   a t  

a p p r o x i m a t e l y   90°C  to  l e a v e   a  d r i e d   c o a t i n g   a p p r o x i m a t e l y  

25  m i c r o m e t e r s   t h i c k .  

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   a  

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

c o n t r o l   e x c e p t   t h a t   4  p a r t s   of  c a r b o x y p o l y m e t h y l e n e  

( " C a r b o p o l "   941,   a v a i l a b l e   f rom  B.  F.  G o o d r i c h   C h e m i c a l  

C o . )   was  i n c l u d e d   in  the   c o a t i n g   c o m p o s i t i o n .   A 

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

u s e d   to  mark   a  1 .0 -mm  l i n e   on  the   s u r f a c e   of   each   s h e e t .  

A f t e r   30  m i n u t e s ,   t he   l i n e   w i d t h   on  t h e   c o n t r o l   p r o d u c t  

was  1 . 9   mm,  w h i l e   the   l i n e   w i d t h   on  the   p r o d u c t   o f   t h i s  

EXAMPLE  3  was  o n l y   1 .1   mm. 

EXAMPLE  4 

A  m i c r o v o i d - f o r m i n g   c o n t r o l   c o a t i n g   c o m p o s i t i o n  

was  p r e p a r e d   by  m i x i n g   t o g e t h e r   20  g r a m s   x y l e n e ,   7 .6   g r a m s  

m e t h y l i s o b u t y l   k e t o n e ,   7 .6   g r a m s   e t h y l e n e   g l y c o l  

m o n o e t h y l e t h e r   a c e t a t e ,   0 .2   gram  d i ( d i o c t y l p y r o p h o s p h a t o )  

e t h y l e n e   t i t a n a t e ,   13 .0   g r ams   t h e r m o s e t t i n g   a c r y l i c   r e s i n ,  

1 0 0 . 0   g r a m s   0 . 5 - 1 5   m i c r o m e t e r   c a l c i u m   c a r b o n a t e ,   and  2 . 5  

g r a m s   " D e s m o d u r "   N - 7 5 .   The  c o m p o s i t i o n   was  c o a t e d   on  t h e  

b l a c k   g r e a s e p r o o f   p a p e r   of  EXAMPLE  1  and  c u r e d   by  h e a t i n g  

45  m i n u t e s   a t   a p p r o x i m a t e l y   9 0 ° C .  

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 ,   a  

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



t h a t   of  the   c o n t r o l   e x c e p t   t h a t   2  g rams   of  " K r a t o n "   1 1 0 7  

( i s o p r e n e : s t y r e n e : i s o p r e n e   b l o c k   c o p o l y m e r ,   h a v i n g   a  25% 

t o l u e n e   s o l u t i o n   v i s c o s i t y   a t   23°C  of  1 .6   P a . s )   w a s  

i n c l u d e d   in  the   c o a t i n g   c o m p o s i t i o n .   A  f e l t - t i p p e d   p e n  

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

h y d r o c a r b o n s ,   h a v i n g   a  d i s t i l l a t i o n   r a n g e   of  2 4 4 ° - 2 8 6 ° C ,  

was  t h e n   used  to  mark  l i n e s   on  b o t h   the   c o n t r o l   a n d  

EXAMPLE  4  p r o d u c t s ,   t he   w i d t h   b e i n g   m e a s u r e d   a f t e r   v a r i o u s  

t i m e   i n t e r v a l s .   R e s u l t s   a r e   t a b u l a t e d   b e l o w :  

EXAMPLE  5 

A  m i c r o v o i d - f o r m i n g   c o n t r o l   c o m p o s i t i o n   w a s  

p r e p a r e d   by  m i x i n g   t o g e t h e r   8 .0   p a r t s   of  an  o i l - f r e e  

t h e r m o s e t t i n g   a l k y d   r e s i n   h a v i n g   an  e q u i v a l e n t   w e i g h t   o f  

400  ( " A r o p l a z "   6 0 2 2 ,   a v a i l a b l e   f rom  A s h l a n d   C h e m i c a l  

C o m p a n y ) ,   56 .0   p a r t s   e t h y l e n e   g l y c o l   m o n o e t h y l e t h e r  

a c e t a t e ,   1 0 0 . 0   p a r t s   i s o p r o p y l   t r i i s o s t e a r o y l   t i t a n a t e  

p i g m e n t ,   and  3 .8   p a r t s   " D e s m o d u r " N - 7 5 .   The  c o m p o s i t i o n  

was  c o a t e d   on  6 4 - m i c r o m e t e r   d a r k   brown  g r e a s e p r o o f   p a p e r  
and  c u r e d   6  m i n u t e s   a t   230°C  to  l e a v e   a  d r y - c o a t i n g  

a p p r o x i m a t e l y   25  m i c r o m e t e r s   t h i c k .  

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 ,   a  

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

e x c e p t   t h a t   the   c o a t i n g   c o m p o s i t i o n   a l s o   c o n t a i n e d   2 . 0  

p a r t s   c e l l u l o s e   a c e t a t e   b u t y r a t e   and  2 .0  p a r t s  

c a r b o x y p o l y m e t h y l e n e .   A  f e l t - t i p p e d   pen  c o n t a i n i n g  

d i b u t y l   p h t h a l a t e   was  t h e n   used  to  mark  a  1 .5-mm  l i n e   o n  

each   c o a t e d . p r o d u c t   and  the  w i d t h   m e a s u r e d   a f t e r   v a r i o u s  



t i m e   i n t e r v a l s .   R e s u l t s   a r e   t a b u l a t e d   b e l o w :  

S i m i l a r   r e s u l t s   were   o b t a i n e d   u s i n g   p r o p y l e n e   g l y c o l   as  a  

m a r k i n g   l i q u i d ,   e x c e p t   t h a t   t he   marks   on  b o t h   p r o d u c t s  

d i s a p p e a r e d   by  e v a p o r a t i o n   of  t he   l i q u i d   b e f o r e   1 , 4 4 0  

m i n u t e s   had  e l a p s e d .  

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

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

m i c r o v o i d - f o r m i n g   c o a t i n g   c o m p o s i t i o n .   I t   is   a l s o  

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

j e l l i f y i n g   m a t e r i a l   i n t o   t h e   m i c r o v o i d s ,   as  t he   f o l l o w i n g  

e x a m p l e s   i l l u s t r a t e .  

EXAMPLE  6 

A  s a m p l e   was  p r e p a r e d   in  s u b s t a n t i a l l y   t h e   s a m e  

m a n n e r   as  t he   c o n t r o l   s h e e t   of  EXAMPLE  1.  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 ,   a  p o r t i o n   of  t h i s   c o n t r o l   w a s  

c o a t e d   w i t h   a  5%  s o l u t i o n   of  c e l l u l o s e   a c e t a t e   b u t y r a t e   i n  

m e t h y l i s o b u t y l   k e t o n e   and  a l l   e x c e s s   w iped   f rom  t h e  

s u r f a c e ,   a f t e r   w h i c h   the   s o l v e n t   was  a l l o w e d   to  e v a p o r a t e  

a t   room  t e m p e r a t u r e .   A  f e l t - t i p p e d   pen  c o n t a i n i n g  

d i e t h y l p h t h a l a t e   was  s t r o k e d   a c r o s s   the   t r e a t e d   a n d  

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

2  mm  w i d e .   A f t e r   30  m i n u t e s ,   t he   l i n e   on  the   u n t r e a t e d  

p o r t i o n   was  5  mm  w i d e ,   w h i l e   the   l i n e   on  the   t r e a t e d  

p o r t i o n   was  s t i l l   o n l y   2  mm  w i d e .   In  a  s i m i l a r   m a n n e r ,   a  

f e l t - t i p p e d   pen  c o n t a i n i n g   d i o c t y l p h t h a l a t e   was  s t r o k e d  

a c r o s s   t he   t r e a t e d   and  u n t r e a t e d   p o r t i o n s   to  p r o d u c e   a  

l i n e   w h i c h   was  i n i t i a l l y   1  mm  w i d e .   A f t e r   13  d a y s ,   t h e  



l i n e   on  the   u n t r e a t e d   p o r t i o n   had  become  so  wide   t h a t   i t  

c o u l d   no  l o n g e r   be  d i s t i n g u i s h e d ,   w h i l e   t he   l i n e   on  t h e  

t r e a t e d   p o r t i o n   was  s t i l l   o n l y   1  mm  wide   and  e a s i l y  

r e c o g n i z e d .  

EXAMPLE  7 

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

c o n t r o l   s h e e t   of  EXAMPLE  2,  was  p r e p a r e d .   In  a c c o r d a n c e  

w i t h   t he   p r e s e n t   i n v e n t i o n ,   a  p o r t i o n   of  t h i s   c o n t r o l   w a s  
t h e n   t r e a t e d   w i t h   a  2%  a q u e o u s   s o l u t i o n   of  m e t h y l  

c e l l u l o s e   ( " M e t h o c e l "   MC  S t a n d a r d   4000  c p s ) ,   the   e x c e s s  

s o l u t i o n   w iped   f rom  t he   s u r f a c e ,   and  the   s a m p l e   a l l o w e d   t o  

d r y   a t   room  t e m p e r a t u r e .   A  f e l t - t i p p e d   pen  c o n t a i n i n g  

1 , 2 - p r o p a n e d i o l   was  t h e n   used   to  mark  a  0 .7-mm  l i n e   on  t h e  

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

t h i s   EXAMPLE  7,  l i n e   w i d t h   on  each   b e i n g   m e a s u r e d   a f t e r  

v a r i o u s   t i m e   i n t e r v a l s .   R e s u l t s   a r e   t a b u l a t e d   b e l o w :  

EXAMPLE  8 

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

in  c o p e n d i n g   U.S.   P a t e n t   A p p l i c a t i o n   S e r .   No.  9 4 , 4 6 5 ,   a  

c o n t r o l   s h e e t   was  p r e p a r e d   by  m i x i n g   1 7 . 5   p a r t s   x y l e n e ,  

1 7 . 5   p a r t s   m e t h y l   e t h y l   k e t o n e ,   100  p a r t s   d ry   g r o u n d  

c a l c i u m   c a r b o n a t e   h a v i n g   a  0 . 5 - 1 5   m i c r o m e t e r   p a r t i c l e  

s i z e ,   and  13  p a r t s   t h e r m o s e t t i n g   a c r y l i c   r e s i n   and  b a l l  

m i l l i n g   the   m i x t u r e   f o r   2  d a y s .   Then  2 .5  p a r t s   of  t h e  

h i g h   m o l e c u l a r   w e i g h t   b i u r e t   of  1 , 6 - h e x a m e t h y l e n e  

d i i s o c y a n a t e   was  added   and  b a l l   m i l l i n g   c o n t i n u e d   fo r   a n  
a d d i t i o n a l   4  h o u r s .   The  d i s p e r s i o n   was  k n i f e - c o a t e d   o n t o  



t h e   b l a c k   g r e a s e p r o o f   p a p e r   of  EXAMPLE  1,  d r i e d   1  m i n u t e  

a t   90°C  a n d c u r e d   45  m i n u t e s   a t   t he   same  t e m p e r a t u r e   t o  

l e a v e   a  d r i e d   c o a t i n g   a b o u t   50  m i c r o m e t e r s   t h i c k .   To  a  

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

a p p l i e d   a  5%  m e t h y l   e t h y l   k e t o n e   s o l u t i o n   of  c e l l u l o s e  

a c e t a t e   b u t y r a t e   ( E a s t m a n   CAB  5 0 0 - 1 )   a n d ,   a f t e r   t h e  

s o l u t i o n   had  p e n e t r a t e d   the   s u r f a c e ,   t h e   e x c e s s   was  w i p e d  

o f f   and  t h e   s a m p l e   a l l o w e d   to  d r y   a t   room  t e m p e r a t u r e .   A 

f e l t - t i p p e d   pen  c o n t a i n i n g   d i e t h y l p h t h a l a t e   was  t h e n   u s e d  

to  m a r k   a  1 .2-mm  l i n e   on  the   s u r f a c e   of  b o t h   t he   c o n t r o l  

and  t h e   t r e a t e d   m a t e r i a l   of  t h i s   EXAMPLE  8,  l i n e   w i d t h   o n  

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

a r e   t a b u l a t e d   b e l o w :  

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

d i s t i n c t   image   is  h i g h l y   d e s i r a b l e   when  t h e   a p p l i e d  

i n d i c i a   a r e   to  be  r e a d   v i s u a l l y .   I t   i s   p e r h a p s   even   m o r e  

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

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

c h a r a c t e r   r e c o g n i t i o n   (OCR)  or  o p t i c a l   mark   r e a d i n g   (OMR) 

d e v i c e s .  

W h e t h e r   i n c o r p o r a t e d   in  t he   m i c r o v o i d - f o r m i n g  

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

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

j e l l i f y i n g   s u b s t a n c e   o c c u p y   a  min imum  of  t h e   v o i d - v o l u m e .  

The  i n c o r p o r a t i o n   of  an  e x c e s s i v e   a m o u n t   of  j e l l i f y i n g  

s u b s t a n c e   w i l l   r e d u c e   the   s i z e   of  the   v o i d s   to  the   p o i n t  

w h e r e   t h e y   a re   u n a b l e   to  s c a t t e r   w h i t e   l i g h t   e f f e c t i v e l y .  
W h i l e   t h e   j e l l i f y i n g   s u b s t a n c e   can  o c c u p y   up  to  50%  of  t h e  

v o i d   v o l u m e ,   i t   is  p r e f e r r e d   t h a t   i t   o c c u p y   1 - 1 0 % .  



As  a  g e n e r a l   g u i d e   t o  t h e   s e l e c t i o n   o f  

j e l l i f y i n g   a g e n t s   and  m a r k i n g   l i q u i d s ,   w h i c h   w o r k  

e f f e c t i v e l y   t o g e t h e r ,   a t t e n t i o n   is  d i r e c t e d   to  t h e  

f o l l o w i n g   i l l u s t r a t i v e   t a b l e :  

In  most   i n s t a n c e s ,   a  m a r k i n g   l i q u i d   h a v i n g   a  d e s i r e d  

v o l a t i l i t y   w i l l   be  c h o s e n ,   a f t e r   wh ich   an  a p p r o p r i a t e  

j e l l i f y i n g   a g e n t   w i l l   be  s e l e c t e d .  

The  i n v e n t i o n   h a v i n g   been   d e s c r i b e d   a n d  

e x e m p l i f i e d   as  a b o v e ,   i t   w i l l   be  r e c o g n i z e d   t h a t   n u m e r o u s  

v a r i a t i o n s   of  c o a t i n g   c o m p o s i t i o n s ,   m a r k i n g   l i q u i d s ,   e t c .  

a r e   w i t h i n   t he   o r d i n a r y   s k i l l   of  the   a r t .  

The  t r a d e   names  " A r o p l a z " ,   " C a r b o p o l " ,  

" D e s m o d u r " , " E l v a c i t e " , " M e t h o c e l " ,   a n d " R h o p l e x "   a re   b e l i e v e d  

to  be  r e g i s t e r e d   t r a d e m a r k s .  



1.  S h e e t   m a t e r i a l   of  t h e   t y p e   w h e r e i n   a  b a s e  

s h e e t   i s   c o a t e d   on  a t   l e a s t   one  f a c e   w i t h   a  l a y e r  

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

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

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

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

c o l o r l e s s   l i q u i d   wh ich   has   a  r e f r a c t i v e   i n d e x   s i m i l a r   t o  

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

in  t h a t  

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

w h i c h   j e l l i f i e s   t he   l i q u i d ,  

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

same  d i m e n s i o n s   t h r o u g h o u t   t he   t i m e   t h a t   t he   l a y e r   i s  

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

2.  The  i n v e n t i o n   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   t he   l a y e r   c o n s i s t s   e s s e n t i a l l y   o f  

p a r t i c l e s   h e l d   in  p s e u d o - s i n t e r e d   j u x t a p o s i t i o n   by  a  

t h e r m o s e t   b i n d e r .  

3.  The  i n v e n t i o n   of  c l a i m   1  or   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   t he   j e l l i f y i n g   s u b s t a n c e . c o m p r i s e s  

c e l l u l o s e   a c e t a t e   b u t y r a t e .  

4.  The  i n v e n t i o n   of  c l a i m   1  or   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   t he   j e l l i f y i n g   s u b s t a n c e   c o m p r i s e s  

m e t h y l   c e l l u l o s e .  

5.  The  i n v e n t i o n   of  c l a i m   1  or   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   t he   j e l l i f y i n g   s u b s t a n c e   c o m p r i s e s  

c a r b o x y p o l y m e t h y l e n e . .  

6.  The  i n v e n t i o n   of  c l a i m   1  or   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   t he   j e l l i f y i n g   s u b s t a n c e   c o m p r i s e s   a  

s t y r e n e : i s o p r e n e : s t y r e n e   b l o c k   c o p o l y m e r .  



7.  S h e e t   m a t e r i a l   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m   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   t he   s h e e t   m a t e r i a l  

c o m p r i s e s   in  c o m b i n a t i o n :  

a.  a  s e l f - s u p p o r t i n g   b a s e   s h e e t ,  

b.  b o n d e d   o v e r   a t   l e a s t   one  s i d e   of  t he   b a s e  

s h e e t ,   a  r e f l e c t i v e   o p a q u e   w h i t e   to  p a s t e l  

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

400  g r a m s   and  c o n s i s t i n g   e s s e n t i a l l y   o f  

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

j u x t a p o s i t i o n   by  a  t h e r m o s e t   b i n d e r   so  t h a t  

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

t h r o u g h o u t   the   l a y e r ,   a n d  

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

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

w h e r e b y ,   when  t h e r e   a r e   a p p l i e d   to  the   e x p o s e d   s u r f a c e   o f  

s a i d   l a y e r   d e s i r e d   i n d i c i a   of  a  m a r k i n g   l i q u i d   w h i c h   has   a  

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

w h i c h   is   j e l l i f i e d   by  the   j e l l i f y i n g   s u b s t a n c e ,   the   l i q u i d  

n o t   o n l y   p e n e t r a t e s   t he   m i c r o v o i d s   and  is  j e l l i f i e d   by  t h e  

j e l l i f y i n g   s u b s t a n c e ,   t h e r e b y   r e d u c i n g   the   r e f l e c t i v i t y   o f  

t h e   l a y e r   in  the   v i c i n i t y   of  the   l i q u i d - p e n e t r a t e d  

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

s u b s t a n t i a l l y   c o n s t a n t   d i m e n s i o n s   of  t he   i n d i c i a  

t h r o u g h o u t   t he   t i m e   t h a t   the   l a y e r   is  l o c a l l y  

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

w i c k i n g .  

8.  A  m e t h o d   of  making   the   s h e e t   m a t e r i a l   of  a n y  
p r e c e d i n g   c l a i m   c h a r a c t e r i z e d   by  i n c o r p o r a t i n g ,   in  a n  

o p a q u e   m i c r o v o i d - c o n t a i n i n g   l a y e r   wh ich   is  l o c a l l y  

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

r e f r a c t i v e   i n d e x   s i m i l a r   to  t h a t   of  the   s o l i d   c o n s t i t u e n t s  

of  s a i d   l a y e r ,   a  s u b s t a n c e   which   j e l l i f i e s   s a i d   l i q u i d .  



9.  The  m e t h o d   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 ,   p r i o r   to  f o r m a t i o n   of  s a i d   l a y e r ,   t he   j e l l i f y i n g  

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

to  fo rm  t he   l a y e r .  

10.  The  m e t h o d   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 ,   a f t e r   s a i d   l a y e r   has   b e e n   f o r m e d ,   t he   j e l l i f y i n g  

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