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

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

P a p e r   i s   c o n v e n t i o n a l l y   made  f rom  c e l l u l o s i c   p a p e r m a k i n g  

f i b r e s   by  a  p r o g r e s s i v e   r e m o v a l   of  w a t e r   f rom  an  a q u e o u s  

d i s p e r s i o n   of  t h e   f i b r e s   u n t i l   i t   d e v e l o p s   i t s   f u l l  

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

i s   b e t w e e n   a b o u t   4%  and  8%.  The  f i n a l   m o i s t u r e   c o n t e n t  

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

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

As  t h e   w a t e r   c o n t e n t   f a l l s ,   w a t e r   i s   w i t h d r a w n   b o t h   f r o m  

i n t e r   f i b r e   and  i n t r a   f i b r e   s p a c e s ,   w i t h   t h e  

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

l a t e r a l l y   b u t   n o t   l o n g i t u d i n a l l y .   At  t h e   same  t i m e ,  

h y d r o g e n   b o n d s   fo rm  a t   t h e   p o i n t s   of  i n t e r f i b r e   c o n t a c t  

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

c o m p r e s s i o n   of  t h e   f i b r e s   to   w h i c h   t h e y   a r e   b o n d e d .   As  

a  w h o l e   t h e r e f o r e   t h e   p a p e r   web  s h r i n k s   as  i t  f o r m s   to   a  

d e g r e e   d e p e n d e n t   upon  t h e   l e v e l   of  t h e   h y d r o g e n   b o n d i n g  

w h i c h   t a k e s   p l a c e   w i t h i n   i t .  

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

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

u s e d .   T h u s ,   wet  or  h i g h l y   b e a t e n   f i b r e s   have   t h e i r  

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

l e s s   b e a t e n   f i b r e s .   T h i s   r e s u l t s   in  an  i n c r e a s e   in  t h e  

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

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

s h r i n k a g e   of  t h e   w e b .  



B e c a u s e   of  t h e   e f f e c t   of  m o i s t u r e   c o n t e n t   on  t h e   l e v e l  

of  h y d r o g e n   b o n d i n g   and  s h r i n k a g e ,   i t   w i l l   be  a p p a r e n t  

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

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

w i l l   a f f e c t   t h e   p a p e r   d i m e n s i o n s .   P a p e r s   made  f rom  w e t  

or  h i g h l y   b e a t e n   f i b r e s ,   s u c h   as  n a t u r a l   t r a c i n g   p a p e r ,  

w i l l   of  c o u r s e   be  much  more  s u s c e p t i b l e   to   d i m e n s i o n a l  

c h a n g e s   as  a  r e s u l t   of  a l t e r a t i o n s   in  m o i s t u r e   c o n t e n t ,  

b u t   mos t   p a p e r s   e x h i b i t   t h i s   u n d e s i r a b l e   p h e n o m e n o n   t o  

a t   l e a s t   a  l i m i t e d   e x t e n t .  

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

i s   to   be  t a k e n   as  r e f e r r i n g   to   t r a c i n g   p a p e r   in  w h i c h  

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

of  t h e   p a p e r   m a k i n g   f i b r e s ,   and  to   d i s t i n g u i s h   f r o m  

" p r e p a r e d   t r a c i n g   p a p e r "   in  w h i c h   t r a n s p a r e n c y   i s  

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

p a p e r   has   been   m a n u f a c t u r e d .  

I t   i s   among  t h e   o b j e c t s   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

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

t r a c i n g   p a p e r   b u t   can  be  u s e d   e f f e c t i v e l y   f o r   t h e  

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

s t a b i l i t y   i s   r e q u i r e d .  

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

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

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

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

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

or  u l t r a   v i o l e t   l i g h t   to  form  a  h y d r o p h o b i c   c o a t i n g .  

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

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

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

p o l y m e r i z e d   by  i o n i z i n g   r a d i a t i o n   or  u l t r a   v i o l e t   l i g h t  



to  fo rm  a  h y d r o p h o b i c   c o a t i n g ,   and  a  p a p e r   made  a c c o r d -  

ing   to   t h e   m e t h o d   s e t   f o r t h .  

The  u se   of  m a t e r i a l s   p o l y m e r i z a b l e   by  i o n i z i n g   r a d i a t i o n  

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

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

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

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

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

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

t h e   " l a y - f l a t "   c h a r a c t e r i s t i c s   of  t h e   p a p e r .  

The  h y d r o p h o b i c   m a t e r i a l   may  be  a  r e s i n   and  may  c o n t a i n  

a)  in  t h e   c a s e   of  n a t u r a l   t r a c i n g   p a p e r ,   a  m a t t i n g   a g e n t  

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  

r e s i n   so  as  to   e n h a n c e   or  a t   l e a s t   n o t   r e d u c e   t h e  

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

i n c o r p o r a t e d   in  t h e   r e s i n   a p p l i e d   to   one  or   b o t h  

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

r e d u c t i o n   in  p e n c i l   or  i n k   " t a k e "   r e s u l t i n g   f rom  t h e  

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

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

c)  f l o w   m o d i f i e r s   and  v i s c o s i t y   c o n t r o l l e r s .   T h e s e  

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

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

u s e d .  

d)  f u n c t i o n a l   a d d i t i v e s   s u c h   as  p o l y s i l o x a n e   to   i m p r o v e  

s l i p   or  r e l e a s e   c h a r a c t e r i s t i c s .  



(e )   i n e r t   f i l l e r s   to  a  d e g r e e   c o m p a t i b l e   w i t h   t h e  

m a i n t e n a n c e   of  c o a t i n g   c o n t i n u i t y .  

( f )   d y e s   a n d / o r   p i g m e n t s   to  c o m p e n s a t e   f o r   a n y  
u n d e s i r e d   c o l o u r   c h a n g e s   p r o d u c e d   by  t h e   c u r e d  

r e s i n .  

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

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

r e s i n   f l o w   and  r e s i n   a d h e s i o n .  

Wi th   p a p e r s   s u c h   as  n a t u r a l   t r a c i n g   p a p e r ,   made  f rom  w e t  

b e a t e n   f i b r e s ,   t h e   p a p e r   w i l l   e x h i b i t   good  h o l d o u t   a n d  

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

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

( t h a t   i s   e x h i b i t i n g   a  t e n d e n c y   to  a b s o r b   l i q u i d   c o a t i n g s  

a p p l i e d   t h e r e t o )   p r e - c o a t s   of  p o l y m e r s   or  c o p o l y m e r s ,  

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

p i g m e n t s ,   may  be  a p p l i e d   p r i o r   to  a p p l i c a t i o n   of  t h e  

r a d i a t i o n   c u r a b l e   m a t e r i a l .   Such  p r e c o a t s   can  b e  

a p p l i e d   in  e i t h e r   w a t e r   or  s o l v e n t   m e d i a   or  a s  

p o l y m e r i z a b l e   r e s i n .  

The  i o n i z i n g   r a d i a t i o n   u s e d   to  c u r e   t h e   r e s i n   i s  

p r e f e r a b l y   e l e c t r o n   beam  r a d i a t i o n   w h i c h   has   t h e   p e n e -  
t r a t i v e   c a p a b i l i t y   n e c e s s a r y   to  p o l y m e r i s e   c o a t i n g s  o n  
b o t h   s i d e s   of  t h e   p a p e r   s h e e t   s i m u l t a n e o u s l y .   H o w e v e r  

u l t r a - v i o l e t   r a d i a t i o n   may  a l s o   be  u s e d   p r o v i d e d   t h a t   a  

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

o n t o   t h e   p a p e r .   But  u l t r a - v i o l e t   r a d i a t i o n   can  o n l y   b e  

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

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

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

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

gamma  r a d i a t i o n ,   or  r a d i a t i o n   f rom  C o b a l t   60  o r  

C a e s i u m   137  s o u r c e s ,   w h i c h   can  a l s o   p r o v i d e   t h e  



n e c e s s a r y   e n e r g y   to  c u r e   t h e   r e s i n s .  

The  i n v e n t i o n   has   b e e n   f o u n d   to   h a v e   p a r t i c u l a r  

a d v a n t a g e s   f o r   u se   in  t h e   m a n u f a c t u r e   of  a  d i m e n s i o n a l l y  

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

t r a n s p a r e n c y .  

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

r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s   and  E x a m p l e s .  

F i g u r e s ,   1,  2  and  3  a r e   c r o s s - s e c t i o n s   t h r o u g h   t h r e e  

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

in  t h i c k n e s s   f o r   c o n v e n i e n c e   of  d e s c r i p t i o n .  

R e f e r r i n g   f i r s t   to  F i g u r e   1,  t h i s   shows   a  s h e e t   o f  

n a t u r a l   t r a c i n g   p a p e r   1  h a v i n g   c o a t i n g s   2  and  3  on  e a c h  

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

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

a p p l i e d   c o a t i n g   by  i o n i z i n g   or  u l t r a - v i o l e t   r a d i a t i o n .  

One  or  b o t h   of  t h e   c o a t i n g s   2  and  3  h a s   d i s p e r s e d  

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

s u i t a b l e   m a t t i n g   a g e n t   i s   t h a t   s o l d   u n d e r   t h e   t r a d e   n a m e  

GASIL  E . B . N .   and  m a n u f a c t u r e d   by  C r o s f i e l d s ,   and  i s  

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

b e t w e e n   10%  and  15%  of  t h e   c o a t i n g   by  w e i g h t .  

F i g u r e   2  i s   a  c r o s s - s e c t i o n   t h r o u g h   a n o t h e r   p a p e r   h a v i n g  

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

c u r e d   by  i o n i z i n g   or  u l t r a - v i o l e t   r a d i a t i o n .   In  t h i s  

c a s e   h o w e v e r   t h e   c o a t i n g s   5  and  5  c o n t a i n   an  o p a c i f y i n g  

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

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

F i g u r e   3,  a  p a p e r   7  h a v i n g   a  p o o r   h o l d o u t   c a r r i e s  

p r e - c o a t s   8  and  9  of  p o l y v i n y l   a l c o h o l   o v e r   w h i c h  

h y d r o p h o b i c   c o a t i n g s   10  and  11  c u r e d   by  i o n i z i n g   o r  

u l t r a - v i o l e t   r a d i a t i o n   a r e   p r o v i d e d .  



In  t h e   e m b o d i m e n t s   of  F i g u r e s   1  to   3,  t h e   c o a t i n g s ,   2 ,  

3,  5,  6,  10  and  11  may  be  of  v a r i o u s   c o m p o s i t i o n s  

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

u l t r a - v i o l e t   r a d i a t i o n .  

T a b l e   I  s e t s   o u t   t w e n t y - s i x   r e s i n   c o a t i n g   f o r m u l a t i o n s ,  

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

s a t i s f a c t o r i l y   in  an  e l e c t r o n - b e a m   c u r i n g   p r o c e s s ,   t o  

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

d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g u r e   1.  T a b l e   2 

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

t h e   f o r m u l a t i o n s   of  T a b l e   I  in  c o a t i n g   70  g r a m s   p e r  

s q u a r e   m e t r e   n a t u r a l   t r a c i n g   p a p e r .   C u r i n g   was  c a r r i e d  

ou t   in  a  n i t r o g e n   a t m o s p h e r e   ( l e s s   t h a n   500  p a r t s   p e r  

m i l l i o n   O x y g e n )   u s i n g   an  O t t o   Dur r   l a b o r a t o r y   e l e c t r o n  

beam  g e n e r a t i n g   u n i t   o p e r a t i n g   a t   150  KeV  ( K i l o   e l e c t r o n  

V o l t s ) .   Wet  e x p a n s i o n   t e s t s   were   c a r r i e d   o u t   a c c o r d i n g  

to  I . S . O .   5 6 3 5 / 1 9 7 8 ,   a  mean  of   t h r e e   t e s t s   b e i n g   t a k e n  

f o r   e a c h   e x a m p l e .  

The  r e s u l t s   shown  in  T a b l e   2  i n d i c a t e   t h a t   a  s u b s t a n t i a l  

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

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

in  b o t h   m a c h i n e   d i r e c t i o n   and  c r o s s - d i r e c t i o n  

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

p a p e r .  

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

p a p e r   l i s t e d   in  t he   l a s t   c o l u m n   of  T a b l e   2  were   d e r i v e d  

in  t e s t s   u s i n g   a  B a l d w i n   Mk.5  P h o t o m e t e r .   The  r e s u l t s  

a r e   t a k e n   f rom  t h e   s c a l e   r e a d i n g s   on  t h i s   i n s t r u m e n t ,  

t h e   s c a l e   b e i n g   z e r o   to  2,  z e r o   r e p r e s e n t i n g   a  

c o m p l e t e l y   c l e a r   f i l m   and  2  a  t o t a l l y   o p a q u e   s u b s t r a t e .  

I t   w i l l   be  s e e n   f rom  t he   t r a n s m i s s i o n   d e n s i t y   v a l u e s  

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













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

t h e r e f o r e   t r a n s p a r e n c y )   on  n a t u r a l   t r a c i n g   p a p e r .  

The  i n v e n t i o n   was  a l s o   c a r r i e d   ou t   u s i n g   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 .   A  f o r m u l a t i o n   was  p r e p a r e d  

c o m p r i s i n g   50%  u r e t h a n e   a c r y l a t e ,   33%  H e x a n e   D i o l  

D i a c r a y l a t e ,   12%  of  a  s i l i c a   m a t t i n g   a g e n t   c o m p r i s i n g  

GASIL  E . B . N .   ( m a n u f a c t u r e d   by  J o s e p h   C r o s f i e l d   and  S o n s  

L t d . )   and  5%  of  a  p h o t o   i n i t i a t o r   2 - h y d r o x y - 2   m e t h y l - 1  

p h e n y l   p r o p a n - 1 - o n e   (DAROCUR  1173  m a n u f a c t u r e d   b y  

M e r c k .  

C o a t i n g   o n t o   70  gram  p e r   sq.   m e t r e   n a t u r a l   t r a c i n g   p a p e r  

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

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

v a r y i n g   t h e   s q u e e g e e   p r e s s u r e .   The  c o a t i n g   was  c u r e d  

in  t h e   l a b o r a t o r y   u n d e r   a  200  w a t t   pe r   i n c h   m e d i u m  

p r e s s u r e   m e r c u r y   v a p o u r   l ampa   and  a  wet  e x p a n s i o n   t e s t  

s u b s e q u e n t l y   c a r r i e d   ou t   u s i n g   t h e   I . S . O .   5 6 3 5 / 1 9 7 8  

t e s t .  

The  r e s u l t s   a r e   s e t   ou t   in  T a b l e   N o .  3 ,   w h i c h   shows   t h a t  

i m p r o v e m e n t s   in  d i m e n s i o n a l   s t a b i l i t y   can  be  a c h i e v e d  

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

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

t h a n   in  t h e   c a s e   of  e l e c t r o n - b e a m   c u r a b l e   r e s i n s .  



1.  A  m e t h o d   of  i m p r o v i n g   t h e   d i m e n s i o n a l   s t a b i l i t y   of  a  

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

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

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

m a t e r i a l   by  i o n i z i n g   r a d i a t i o n   or  u l t r a   v i o l e t   l i g h t   t o  

f o r m   a  h y d r o p h o b i c   c o a t i n g .  

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e   p o l y -  

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

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  

r e s i n .  

3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e   p o l y -  

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

4.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e   o p a c i -  

f y i n g   a g e n t   i s   t i t a n i u m   o x i d e .  

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

c o n t a i n s   a  f l o w   m o d i f i e r .  

6.  A  m e t h o d   as  c l a i m e d   in  c l a i m   5  in  w h i c h   t h e   f l o w  

m o d i f i e r   i s   c o l l o i d a l   s i l i c a .  

7.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e   p o l y -  

m e r i c   m a t e r i a l   i s   a  r e s i n   and  c o n t a i n s   an  a d d i t i v e   t o  

i m p r o v e   s l i p   or  r e l e a s e   c h a r a c t e r i s t i c s .  

8.  A  m e t h o d   as  c l a i m e d   in  c l a i m   7  in  w h i c h   t h e  

a d d i t i v e   i s   p o l y s i l o x a n e .  

9.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e   p o l y -  

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

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



c o n t i n u i t y .  

10.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e   p o l y -  

m e r i c   m a t e r i a l   i s   a  r e s i n   and  i n c l u d e s   dye  a n d / o r  

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

p r o d u c e d   by  t h e   p o l y m e r i s e d   r e s i n .  

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

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

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

12.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g  

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

or  c o p o l y m e r   p r i o r   to  a p p l y i n g   t h e   p o l y m e r i c   m a t e r i a l .  

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

c o a t i n g   c o n t a i n s   a  f i l l e r   m a t e r i a l .  

14.  A  m e t h o d   as  c l a i m e d   in  c l a i m   13  in  w h i c h   t h e   f i l l e r  

m a t e r i a l   i s   a  c l a y   or  p i g m e n t .  

15.  A  m e t h o d   as  c l a i m e d   in  c l a i m s   13  and  14  in  w h i c h   t h e  

p r e - c o a t   i s   a  p o l y m e r i z a b l e   r e s i n .  

16.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   in  w h i c h   t h e   i o n i z i n g   r a d i a t i o n   i s   e l e c t r o n   b e a m  

r a d i a t i o n .  

17.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   1 -15   in  w h i c h   t h e   i o n i z i n g   r a d i a t i o n   i s   t a k e n   f r o m  

t h e   g r o u p   gamma  r a d i a t i o n ,   r a d i a t i o n   f rom  c o b a l t   6 0 ,  

r a d i a t i o n   f rom  C a e s i u m   1 3 7 .  

18.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e   p o l y -  

m e r i c   m a t e r i a l   i s   one  of  t h o s e   s e t   f o r t h   in  a c c o m p a n y i n g  
T a b l e   I .  



19.  A  m e t h o d   of  i m p r o v i n g   t h e   d i m e n s i o n a l   s t a b i l i t y   o f  

a  p a p e r   web  by  t h e   m e t h o d   d e s c r i b e d   h e r e i n   and  w i t h  

r e f e r e n c e   to   and  as  shown  in  F i g u r e   1,  F i g u r e   2  o r  

F i g u r e   3  of  t h e   a c c o m p a n y i n g   d r a w i n g s   and  in  c o n j u n c t i o n  

w i t h   a c c o m p a n y i n g   T a b l e s   1,  2  and  3 .  

20.  A  p a p e r   f o r m e d   a t   l e a s t   in  p a r t   f r om  c e l l u l o s e  

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

p o l y m e r i c   m a t e r i a l   w h i c h   has   b e e n   p o l y m e r i z e d   by  i o n i z -  

i ng   r a d i a t i o n   or  u l t r a   v i o l e t   l i g h t   to   f o rm  a  

h y d r o p h o b i c   c o a t i n g .  

21.  A  p a p e r   as  c l a i m e d   in  c l a i m   20  made  a c c o r d i n g   t o  

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

1 - 1 9 .  

22.  A  p a p e r   f o r m e d   a t   l e a s t   in  p a r t   f rom  c e l l u l l o s i c  

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

t i a l l y   as  d e s c r i b e d   h e r e i n   w i t h   r e f e r e n c e   to   and  a s  
shown  in  F i g u r e   1,  F i g u r e   2  or  F i g u r e   3  of  t h e   a c c o m p a n y -  

ing   d r a w i n g s .  
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