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©  Paperlike  sheet  materials. 
  A  thermally  formable  paperlike  sheet  material  compris- 
ing  at  least  25%  synthetic  thermoplastics  material  a  substan- 
tial  proportion  of  which  is  fibrillated,  with  at  least  a 
substantial  portion  of  the  balance  100%  being  of  cellulosic 
fibres,  said  sheet having  a thickness  of  less than  140  microns 
and  being  treated  to  exhibit  a  minimum  tensile  strength 
along  a  first  axis  of  12  Newtons,  and  along  a  second  axis  at 
right  angles  to  the  first  axis  of  8  Newtons,  per  25  millimetres 
of  width  transverse  to  the  respective  axis,  and  a  permeability 
to  air  of  less  than  100,000  cubic  centimetres  per  minute 
through  an  area  of  10  square  centimetres  and  at  a  pressure 
of  10  centimetres  water  gauge.  Such  sheet  material  finds 
particular  application  for  use  as  wrappers  or  in  forming 
sealed  closures  (4)  for  containers  (2)  having  convoluted 
surfaces  (3)  and  which  hold  materials  (1)  like  freshly  ground 
coffee  which  are  required  to  breathe  (7)  without  being 
exposed  to  ambient  conditions. 



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

b r a n o u s   s h e e t   m a t e r i a l s   w h i c h   can  be  f o r m e d   i n t o   n o n -  

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

m a i n t a i n i n g   a  low  b u t   f i n i t e   p e r m e a b i l i t y   to   a i r .   I t   i s  

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

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

a d h e s i o n   when  u s i n g   c o n v e n t i o n a l   a d h e s i v e s .  

The  i n v e n t i o n   i s   a d d i t i o n a l l y   c o n c e r n e d   w i t h   s u c h   m e m b r a -  

nous   s h e e t   m a t e r i a l ,   w h i c h   when  a d h e r e d   to  a n o t h e r   s u r f a c e ,  

or  p e r h a p s   to   i t s e l f   in  o v e r l a p p i n g   r e l a t i o n ,   i s   r e q u i r e d  

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

s u r f a c e s   a t   t h e   zone   of  o v e r l a p .  

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

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

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

q u i r e d   to   " b r e a t h e "   w i t h o u t   b e i n g   g e n e r a l l y   e x p o s e d   t o  

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

e x h i b i t s   t h i s  c h a r a c t e r i s t i c .   The  c a p a c i t y   of  t h e   s h e e t  

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

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

t h e   d e s i r e d   p e r m e a b i l i t y .   At  t h e   same  t i m e ,   b e c a u s e   t h e  

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

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

s e c u r e   t h e   c l o s u r e   or  w r a p p e r .   The  m a t e r i a l   can  a l s o   b e  

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

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

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

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

f o r m a l d e h y d e   to  a c h i e v e   wet   s t r e n g t h .  



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

f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   c o m p r i s i n g   a t   l e a s t   25% 

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

of  w h i c h   i s   f i b r i l l a t e d ,   w i t h   a t   l e a s t   a  s u b s t a n t i a l   p r o p o r -  
t i o n   of   t h e   b a l a n c e   to   100%  b e i n g   of  c e l l u l o s i c   f i b r e s ,  

s a i d   s h e e t   h a v i n g   a  t h i c k n e s s   of  l e s s   t h a n   140  m i c r o n s   a n d  

b e i n g   t r e a t e d   to   e x h i b i t   a  min imum  t e n s i l e   s t r e n g t h   a l o n g  

a  f i r s t   a x i s   of   12  N e w t o n s ,   and   a l o n g   a  s e c o n d   a x i s   a t   r i g h t  

a n g l e s   to   t h e   f i r s t   a x i s   of   8  N e w t o n s ,   p e r   25  m i l l i m e t r e s  

of  w i d t h   t r a n s v e r s e   to   t h e   r e s p e c t i v e   a x i s ,   and  a  p e r m e a b i -  

l i t y   t o   a i r   of  l e s s   t h a n   1 0 0 , 0 0 0   c u b i c   c e n t i m e t r e s   p e r  
m i n u t e   t h r o u g h   an  a r e a   of   10  s q u a r e   c e n t i m e t r e s   and  a t   a  

p r e s s u r e   of   10  c e n t i m e t r e s   w a t e r   g a u g e .  

The  f o r e g o i n g   t e n s i l e   s t r e n g t h   may  be  a c h i e v e d   by  h e a t  

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

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

p o l y v i n y l   a c e t a t e ,   or   by  a  c o m b i n a t i o n   of  s u c h   c o n s o l i d a -  

t i o n   and   c o a t i n g .  

By  l i m i t i n g   t h e   t h i c k n e s s   of  t h e   s h e e t   m a t e r i a l   of  t h e  
i n v e n t i o n   t o   140  m i c r o n s   i t   can   be  a d h e r e d   to   a n o t h e r   s u r -  
f a c e ,   o r   p e r h a p s   t o   i t s e l f ,   in   o v e r l a p p i n g   r e l a t i o n s h i p  
w i t h o u t   s u b s t a n t i a l l y   a f f e c t i n g   t h e   a p p a r e n t   s m o o t h n e s s   a t  
t h e   z o n e   of   o v e r l a p .  

P r e f e r a b l y ,   t h e   c o n t e n t   of  s y n t h e t i c   t h e r m o p l a s t i c   m a t e r i a l  
i s   a t   l e a s t   30%.  P i g m e n t s   or   f i l l e r s   may  a l s o   be  i n c l u d e d  
i f   r e q u i r e d .  

In  a n o t h e r   a s p e c t ,   t h e   i n v e n t i o n   p r o v i d e s   a  m e t h o d   o f  
m a k i n g   a  p a p e r l i k e   s h e e t   as  a b o v e   d e f i n e d ,   u s i n g   an  a q u e o u s  
d i s p e r s i o n   of   s o l i d   m a t e r i a l   c o m p r i s i n g   a t   l e a s t   25%  s y n -  
t h e t i c   t h e r m o p l a s t i c   m a t e r i a l ,   a  s u b s t a n t i a l   p r o p o r t i o n   o f  
w h i c h   i s   f i b r i l l a t e d   w i t h   a t   l e a s t   a  s u b s t a n t i a l   p r o p o r t i o n  
of  t h e   b a l a n c e   to   100%  b e i n g   of  c e l l u l o s i c   f i b r e s ,   w h i c h  
d i s p e r s i o n   i s   f o r m e d   i n t o   a  web,   p r e s s e d   and  d r i e d   and  t h e n  



t r e a t e d   so  as  to   c o n f e r   t h e r e o n   t h e   t h i c k n e s s   t e n s i l e  

s t r e n g t h   and  p e r m e a b i l i t y   as  a b o v e   d e f i n e d .   The  h e a t i n g   o f  

t h e   web  i s   p r e f e r a b l y   e f f e c t e d   by  i n f r a - r e d   h e a t i n g .   S u c h  

t r e a t m e n t   may  c o m p r i s e   c o n s o l i d a t i o n   by  h e a t   a n d / o r   p r e s -  

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

as  p o l y v i n y l   a l c o h o l   or  p o l y v i n y l   a c e t a t e ,   or  a  c o m b i n a t i o n  

of  s u c h   c o n s o l i d a t i o n   and  c o a t i n g .  

P r e f e r a b l y ,   t h e   s h e e t   m a t e r i a l   c o m p r i s e s   f rom  50%  to   95% 

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

t h e   s h e e t   m a t e r i a l   c o m p r i s e s   75%  s y n t h e t i c   t h e r m o p l a s t i c  

m a t e r i a l ,   a t   l e a s t   80%  of  w h i c h   i s   f i b r i l l a t e d .   The  s y n -  

t h e t i c   t h e r m o p l a s t i c   m a t e r i a l   may,  f o r   e x a m p l e ,   be  c o n s t i -  

t u e d   by  a  p o l y o l e f i n   such   as  p o l y e t h y l e n e   or  p o l y p r o p y l e n e .  

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

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

The  c e l l u l o s i c   f i b r e s   may  f o r   e x a m p l e   be  of  b l e a c h e d   s o f t -  

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

p a p e r m a k i n g   a d d i t i v e s   such   as  t i t a n i u m   d i o x i d e   or  c a l c i u m  

c a r b o n a t e   may  a l s o   be  i n c l u d e d .  

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

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

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

Wi th   m a t e r i a l   c o n t a i n i n g   f i b r i l l a t e d   m a t e r i a l   of  l o w e r  m e l t i n g  

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

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

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

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

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

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

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

by  s i z i n g   w i t h   m a t e r i a l s   s u c h   as  p o l y v i n y l   a l c o h o l   o r  

p o l y v i n y l   a c e t a t e .  



A l t e r n a t i v e l y ,   p r e s s u r e   c o n s o l i d a t i o n   may  be  u s e d ,   p r e s s u r e  

b e i n g   a p p l i e d   f o r   e x a m p l e   by  m e a n s   of  a  p a p e r   m a c h i n e   c a l -  

e n d e r ,   to   a c h i e v e   t h e   same  r e s u l t .  

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   in  use   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  in  t h e   E x a m p l e s  

w h i c h   f o l l o w .   In  t h e   d r a w i n g s  :  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n ,   p a r t l y   in  s e c t i o n  

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

to   b r e a t h e ,   a n d  

F i g u r e   2  i s   a  p l a n   v i e w   on  t h e   l i n e   I I - I I   o f  

F i g u r e   l .  

R e f e r r i n g   to   t h e   d r a w i n g s   a  m a t e r i a l   1  w h i c h   s l o w l y   g e n e -  

r a t e s   a  g a s   as  a  b y - p r o d u c t ,   i s   h e l d   in  a  c o n t a i n e r   2 .  

The  c o n t a i n e r   2  i s   f o r m e d   w i t h   a p e r t u r e d   l u g s   3  w h i c h  

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

c o n f i g u r a t i o n   on  t h e   c o n t a i n e r .  

The  c o n t a i n e r   2  i s   s e a l e d   by  a  c l o s u r e   4  of  m a t e r i a l   a c c o r -  

d i n g   to   t h e   i n v e n t i o n .   The  c l o s u r e   4  i s   h e a t   m o u l d e d   so  a s  

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

3  to   p r o v i d e   an  e f f e c t i v e   s e a l .   C o n v e n t i o n a l   a d h e s i v e s  

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

to   t h e   c o n t a i n e r   a t   t h e   p e r i p h e r a l   p o r t i o n   6  of  t h e  

c l o s u r e .  

I t   w i l l   be  s e e n   t h a t   t h e   c l o s u r e   i s   e f f e c t i v e   to   s e a l   t h e  

c o n t e n t s   1  f r o m   e x p o s u r e   to   a m b i e n t   c o n d i t i o n s   w h i l s t   p e r -  

m i t t i n g   t h e   s l o w   r e l e a s e   of  any  gas   g e n e r a t e d   as  i n d i c a t e d  

by  t h e   a r r o w s   7 .  

The  e x a m p l e s   a r e   s e t   o u t   in  t h e   T a b l e s   w h i c h   f o l l o w .  



In  T a b l e   I,  e a c h   E x a m p l e   r e l a t e s   to  a  s h e e t   m a t e r i a l   w h i c h  

has   been   made  by  d i s p e r s i n g   t h e   s p e c i f i e d   f u r n i s h   in  w a t e r ,  

f o r m i n g ,   p r e s s i n g   and  d r y i n g   a  f i b r o u s   web  d e r i v e d   f rom  t h e  

f u r n i s h   on  a  F o u r d r i n i e r   p a p e r   m a c h i n e   and  s u b j e c t i n g   t h e  

d r i e d   web  to   i n f r a - r e d   h e a t i n g   to   e f f e c t   c o n s o l i d a t i o n .   I n  

t h e   c a s e   of   E x a m p l e   7,  t h e   s h e e t   was  a d d i t i o n a l l y  s u r f a c e  

c o a t e d   w i t h   p o l y v i n y l   a c e t a t e .  

O t h e r   s u r f a c e   c o a t i n g s   w h i c h   may  be  u s e d   f o r   c o n t r o l l i n g   t h e  

p e r m e a b i l i t y   a r e  :  

P o l y ( v i n y l a l c h o h o l )  

P o l y ( v i n y l a c e t a t e )  

P l a s t i c i s e d   s t a r c h   d e r i v a t i v e s   ( e . g .   s t a r c h  

e t h e r / g l y c e r o l / a n t i h u m e c t a n t )  

P o l y ( v i n y l i d e n e c h l o r i d e )  

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

P i g m e n t e d   s l u r r i e s   b o u n d   by  any  of  t he   a b o v e .  

The  s h e e t   m a t e r i a l s   of  E x a m p l e s   1  to   12  were   f o u n d   t o  

p e r f o r m   s a t i s f a c t o r i l y   in  t h e   f o r m a t i o n   of  c o n t a i n e r   c l o -  

s u r e s   as  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 s   1  a n d  

2 .  

In  T a b l e   I I ,   e a c h   E x a m p l e   r e l a t e s   to   a  s h e e t   m a t e r i a l   m a d e  

in  t h e   same  m a n n e r   as  t h e   s h e e t s   of  E x a m p l e s   1  to   6,  e x c e p t  

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

E x a m p l e s   of  T a b l e   I I   c o n s o l i d a t i o n   was  a f f e c t e d   by  p a s s i n g  
t h e   s h e e t   t w i c e   t h r o u g h   a  p a p e r  m a c h i n e   c a l e n d e r .  







1.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   c o m p r i -  

s i n g   a t   l e a s t   25%  s y n t h e t i c   t h e r m o p l a s t i c s   m a t e r i a l   a  s u b -  

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

a  s u b s t a n t i a l   p o r t i o n   of  t h e   b a l a n c e   to   100%  b e i n g   o f  

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

t h a n   140  m i c r o n s   and  b e i n g   t r e a t e d   to   e x h i b i t   a  mimimum 

t e n s i l e   s t r e n g t h   a l o n g   a  f i r s t   a x i s   of   12  N e w t o n s ,   a n d  

a l o n g   a  s e c o n d   a x i s   a t   r i g h t   a n g l e s   to   t h e   f i r s t   a x i s   of  8 

N e w t o n s ,   p e r   25  m i l l i m e t r e s   of  w i d t h   t r a n s v e r s e   to   t h e   r e s -  

p e c t i v e   a x i s ,   and  a  p e r m e a b i l i t y   to   a i r   of  l e s s   t h a n   1 0 0 , 0 0 0  

c u b i n   c e n t i m e t r e s   p e r   m i n u t e   t h r o u g h   an  a r e a   of  10  s q u a r e  
c e n t i m e t r e s   and  a t   a  p r e s s u r e   of   10  c e n t i m e t r e s   w a t e r   g a u g e .  

2.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

c l a i m e d   in  c l a i m   1  in   w h i c h   t h e   t e n s i l e   s t r e n g t h   i s   a c h i e -  

ved  by  h e a t   a n d / o r   p r e s s u r e   c o n s o l i d a t i o n .  

3.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

c l a i m e d   in  c l a i m   1  in   w h i c h   t h e   t e n s i l e   s t r e n g t h   i s   a c h i e -  

ved  by  c o a t i n g   w i t h   a  b i n d e r   or  a  f i l m   f o r m i n g   m a t e r i a l .  

4.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

c l a i m e d   in  c l a i m   3  in  w h i c h   t h e   b i n d e r   or   f i l m   f o r m i n g  

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

5.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

c l a i m e d   in  c l a i m   3  or   c l a i m   4  in  w h i c h   t h e   t e n s i l e   s t r e n g t h  

i s   a c h i e v e d   by  a  b i n d e r   or   a  f i l m   f o r m i n g   m a t e r i a l   in  c o m -  

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

6.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

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   c o n -  

t e n t   of  s y n t h e t i c   t h e r m o p l a s t i c s   m a t e r i a l   i s   a t   l e a s t   30%. 



7.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

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   p i g -  

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

8.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

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   c o m p r i s i n g   f r o m  

50%  to  95%  s y n t h e t i c   t h e r m o p l a s t i c   m a t e r i a l .  

9.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

c l a i m e d   in  c l a i m   8  c o m p r i s i n g   75%  s y n t h e t i c   p l a s t i c s   m a t e -  

r i a l ,   a t   l e a s t   80%  of  w h i c h   i s   f i b r i l l a t e d .  

1 0 .  A   t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

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  

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

11.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

c l a i m e d   in  c l a i m   10  in  w h i c h   t h e   p o l y o l e f i n   i s   p o l y e t h e -  

l e n e   or  p o l y p r o p y l e n e .  

12.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

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   s y n t h e -  

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

p l e m e n t   t he   f i b r i l l a t e d   m a t e r i a l .  

13.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

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  

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

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

14.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i l e   s h e e t   m a t e r i a l   a s  

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   i n c l u d i n g   l o a d -  

i n g s   of  p a p e r m a k i n g   a d d i t i v e s .  

15.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   a s  

c l a i m e d   in  c l a i m   14  in  w h i c h   t h e   a d d i t i v e s   a r e   t i t a n i u m  

d i o x i d e   or  c a l c i u m   c a r b o n a t e .  



16.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   h a v i n g  

t h e   c h a r a c t e r i s t i c s   s e t   f o r t h   in  a c c o m p a n y i n g   E x a m p l e s   1 

to   1 2 .  

17.  A  t h e r m a l l y   f o r m a b l e   p a p e r l i k e   s h e e t   m a t e r i a l   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 .  

18.  A  m e t h o d   of  m a k i n g   a  t h e r m a l l y   f o r m a b l e   p a p e r l i k e  

s h e e t   m a t e r i a l   as  s e t   f o r t h   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  t o   17  w h i c h   i n c l u d e s   u s i n g   an  a q u e o u s   d i s p e r s i o n  

of  s o l i d   m a t e r i a l   c o m p r i s i n g   a t   l e a s t   25%  s y n t h e t i c   t h e r m o -  

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

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

b a l a n c e   to   100%  b e i n g   c e l l u l o s i c   f i b r e s ,   w h i c h   d i s p e r s i o n  

i s   f o r m e d   i n t o   a  web,   p r e s s e d   and  d r i e d   and  t h e n   t r e a t e d   s o  

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

p e r m e a b i l i t y   as  d e f i n e d   in   c l a i m   1 .  

19.  A  m e t h o d   as  c l a i m e d   in   c l a i m   18  in  w h i c h   t h e   s a i d  

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

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

c o m b i n a t i o n   of  s u c h   c o n s o l i d a t i o n   and  c o a t i n g .  

20.  A  m e t h o d   as  c l a i m e d   in   c l a i m   19  in  w h i c h   t h e   b i n d e r  

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

a c e t a t e .  

21.  A  m e t h o d   of  m a k i n g   a  t h e r m a l l y   f o r m a b l e   p a p e r l i k e  

s h e e t   m a t e r i a l   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 .  
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