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54)  Process  for  the  preparation  of  manufactured  products  based  on  hydraulic  binders. 

Manufactured  articles  are  prepared,  based  on  hydraulic 
binders,  having  a  fibrilled  polymeric  reinforcement,  by 
distributing  dry  powdery  binder  on  one  or  more  superim- 
posed  fibrilled  films,  and  by  then  sprinkling  the  surface  of the 
resulting  assembly  with  water  with  simultaneous  or  succes- 
sive  application  of  vibratory  motion,  and  by  finally  com- 
pressing  the  whole  thus  obtained. 



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

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

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

I t   i s   known   f r o m   S p a n i s h   p a t e n t   No.  4 6 0 , 2 9 2   t o  

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

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

o p e n   n e t ,   i n   l a y e r s   of  an  a q u e o u s   m i x t u r e   o r  p a s t e   o f  

h y d r a u l i c   b i n d e r .  

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

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

of  1 5 : 1 0 0   t o   5 0 : 1 0 0 ,   and  b e f o r e   t h e   d r y i n g   of  t h e  

m a n u f a c t u r e d   p r o d u c t   i t   i s   n e c e s s a r y   to   c a r r y   o u t   o n e  

or  more   e x t r a c t i o n s   u n d e r   v a c u u m   of  t h e   e x c e s s   w a t e r ,  

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

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

T h i s   m e t h o d   r e q u i r e s   t h e   u se   of  p r e p a r a t i o n ,   m i x i n g ,  

p u m p i n g ,   d i s t r i b u t i n g   and  m i x t u r e   d o s i n g   e q u i p m e n t ,  

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



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

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

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

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

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   a  p r o c e s s   f o r  

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

b i n d e r   and   c o n t a i n i n g   a  r e i n f o r c e m e n t   of   f i b r i l l e d   f i l m  

of  s y n t h e t i c   p o l y m e r i c   m a t e r i a l ,   c h a r a c t e r i z e d   by  c o m -  

p r i s i n g :  

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

a  d r y   p o w d e r   on  a t   l e a s t   one  f i b r i l l e d   f i l m  

a r r a n g e d   as  an  o p e n   n e t ,   o r   on  a  p l u r a l i t y  

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

o t h e r ;  

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

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

p o w d e r y   b i n d e r   b e t w e e n   t h e   m e s h e s   of  t h e   n e t ;  

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

of   t h e   a s s e m b l y   of  f i l m   or   f i l m s   and  b i n d e r  

p o w d e r   t h u s   o b t a i n e d ;  

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

f i l m   or   f i l m s ,   w a t e r   and  b i n d e r ,   t o   o b t a i n   a  

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

i n s i d e   t h e   n e t   f o r m e d   by  t h e   f i l m   or   f i l m s ;   a n d  

( e )   c o m p r e s s i n g   t h e   w h o l e   a s s e m b l y   t h u s   o b t a i n e d .  

The  a b o v e   m e n t i o n e d   d r a w b a c k s   of  t h e   p r o c e s s   a c c o r d i n g  
to   S p a n i s h   p a t e n t   No.  4 6 0 , 2 9 2   may  be  e l i m i n a t e d   o r   a t  

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

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

a  d r y   m i x i n g   b e t w e e n   t h e   l a y e r   or   l a y e r s   of  f i b r i l l e d   f i l m  

and  t h e   h y d r a u l i c   b i n d i n g   p o w d e r ,   f o l l o w e d   by  t h e   i n -  

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



a  q u a n t i t y   s u f f i c i e n t   f o r   o b t a i n i n g   a  c o m p o s i t e   m a n u f a c -  

t u r e d   p r o d u c t .  

The  o p e r a t i o n s   ( a )   and  (b)   may  be  c a r r i e d   o u t   s i m u l -  

t a n e o u s l y ;   o p e r a t i o n s   ( c )   and  (d )   may  l i k e w i s e   be  c a r r i e d  

ou t   s i m u l t a n e o u s l y :  

B e f o r e  t h e   c o m p r e s s i o n   o p e r a t i o n   ( e ) ,   t h e   a s s e m b l y  

t h u s   o b t a i n e d   b y   o p e r a t i o n   (d )   or   by  t h e   c o m b i n a t i o n   o f  

o p e r a t i o n s   ( c )   and   (d )   m a y  b e   s u b j e c t e d   to   a  t r e a t m e n t  

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

w a t e r  .  

A  s e r i e s  o f   o p e r a t i o n s   ( a )   to   (d)   may  be  r e p e a t e d   o n  

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

s e r i e s   of  o p e r a t i o n s   ( a )   to   ( d ) ,   u n t i l   t h e r e   i s   o b t a i n e d  

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

r e q u i r e d   t h i c k n e s s ,   t h e   c o m p r e s s i o n   o p e r a t i o n   ( e )   b e i n g  

s u b s e q u e n t l y   a p p l i e d   to   o b t a i n   t h e   f i n i s h e d   or   end  p r o d u c t .  

I n  s u c h   a  c a s e ,   t h e   v a c u u m   t r e a t m e n t   may  be  c a r r i e d   o u t  

at  t h e   end   of  e a c h   s e r i e s   of  o p e r a t i o n s   ( a )   to   ( d ) ,   o r  

b e f o r e   t h e   f i n a l   c o m p r e s s i o n   o p e r a t i o n   ( e ) .  

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

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

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

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

a  m o n o - o r i e n t e d   f i l m   by  m e a n s   of  h e a t e d   r e l i e f s ,   p o i n t s   o r  

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

t h u s   c o n f e r r i n g   to   i t   a  n e t - l i k e   s t r u c t u r e .  

Such   m e t h o d s   a r e   f o r   e x a m p l e   d e s c r i b e d   i n   U . S .   p a t e n t  

N o . 3 , 1 3 7 , 7 4 6   and  i n   B r i t i s h   p a t e n t   Nos .   1 , 0 7 3 , 7 4 1 ,   1 , 0 8 3 , 8 4 7  

and  1 , 4 8 1 , 5 2 0 .  



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

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

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

c o m p o u n d ,   a  d i a t o m i t e ,   o r   a  c e m e n t   m i x ,   as  d e s c r i b e d   i n  

I t a l i a n   p a t e n t   a p p l i c a t i o n   N o s .   2 6 4 6 3 / 7 9   and  2 6 8 6 1 / 7 9 .  

C o n v e n i e n t   m e t h o d s   f o r   a c h i e v i n g   t h e   s t r e t c h i n g   of  t h e  

o p e n - n e t - l i k e   f i b r i l l e d   f i l m ,   as  w e l l   as   f o r   o b t a i n i n g  

c o m p o s i t e   n e t - l i k e   s t r u c t u r e s   of  a  p l u r a l i t y   of   s u p e r -  

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

a r e   d e s c r i b e d   i n   E u r o p e a n   p a t e n t   a p p l i c a t i o n   No.  8 0 1 0 2 7 2 2 . 8 .  

A l l   known   h y d r a u l i c   b i n d e r s ,   s u c h   as  P o r t l a n d   c e m e n t s ,  

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

i n   t h e   p r o c e s s   of   t h e   p r e s e n t   i n v e n t i o n .  

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

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

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

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

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

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

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

a c h i e v e d .  

The  n u m b e r   of  s u p e r i m p o s e d   f i b r i l l e d   f i l m s ,   u s e d   i n  

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

o p e r a t i o n   ( a ) ,   i s   p r e f e r a b l y   f r o m   2  t o   1 0 0 .  

The  q u a n t i t y  b y   w e i g h t   of  f i b r i l l e d   f i l m   u t i l i z e d   i s  

p r e f e r a b l y   f r o m   2%  to   7 . 5 %   by  w e i g h t   of  t h e   w e i g h t   of  t h e  

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

q u a n t i t y   of   t h e   w a t e r   a d d e d   i n   t h e   o p e r a t i o n   ( c )   i s  



p r e f e r a b l y   f r o m   12%  to   30%  by  w e i g h t   b a s e d   on  t h e   w e i g h t  

of   t h e   b i n d e r   i n   t h e   d r y   s t a t e .  

The  i n v e n t i o n   w i l l   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   f o l l o w i n g   i l l u s t r a t i v e   E x a m p l e s .  

EXAMPLE  1 

A  m o n o - o r i e n t e d   p o l y p r o p y l e n e   f i l m ,   60  m i c r o n s   t h i c k ,  

was  f i b r i l l e d   by  p a s s i n g   i t   o v e r   a  p i n - r o l l e r   d e v i c e   o f  

t h e  t y p e   d e s c r i b e d   i n   B r i t i s h   p a t e n t   No.  1 , 0 7 3 , 7 4 1 ,   and  b y  

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

w i s e   s t r e t c h i n g   e q u a l   t o   a b o u t   12  t i m e s   t h e   o r i g i n a l   w i d t h  

of   t h e   f i l m .  

T h e r e u p o n  t h e r e   w e r e   s u p e r i m p o s e d   one  o v e r   t h e   o t h e r  

15  s u c h   n e t - l i k e   s t r u c t u r e s ,   a r r a n g e d   w i t h   t h e i r   r e t i c u l a r  

a x e s   p a r a l l e l   t o   e a c h   o t h e r ,   t h e r e b y   o b t a i n i n g   a  p a c k a g e  

w e i g h i n g   a b o u t   96  g / m 2 ,   and  s i z e d   50,  x  50  c m .  

T h i s   p a c k a g e   was  t h e n   p l a c e d   i n t o   a  s u i t a b l e   m o l d  

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

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

s p r e a d   u n i f o r m l y   o v e r   t h e   w h o l e   5 0 x 5 0   cm  p l a n e   a  q u a n t i t y  

of  650  g  of  c e m e n t ,   w h i l e   s i m u l t a n e o u s l y   c a r r y i n g   ou t   a  

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

c e m e n t   p o w d e r   i n t o   t h e   p a c k a g e  

S u b s e q u e n t l y ,   t h e   n e t   u n i f o r m l y   d i s p e r s e d   w i t h   t h e  

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

d r i z z l i n g   n o z z l e s   w i t h   130  cc  of  w a t e r ,   c o r r e s p o n d i n g   t o  

a  w a t e r / c e m e n t   r a t i o   of  2 3 % .  

The  same  o p e r a t i o n s   w e r e   r e p e a t e d   u s i n g   4  o t h e r  

p a c k a g e s ,   e a c h   one  c o n s i s t i n g   of  15  n e t s ,   m a i n t a i n i n g   t h e  



same  c e m e n t   t o   w a t e r   r a t i o s ,   and   f i n a l l y   o b t a i n i n g   a n  

a s s e m b l y   o f   15  x  4  =  60  l a y e r s   of   f i b r i l l e d   n e t s   m i x e d  

w i t h   650  x  4  =  2600   g  of  c e m e n t   and   130  x  4  =  5 2 0   cc  o f  

w a t e r .  

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

z e r   ( M e l m e n t   10  of  SKW  i n   a  20%  c o n c e n t r a t i o n )   i n   a  r a t i o  

of   13  g  p e r   130  cc  of  w a t e r .  

The  a s s e m b l y   t h u s   o b t a i n e d   was  s u b j e c t e d   t o  l a t e r a l  

v i b r a t i o n s   by  m e a n s   of  m e c h a n i c a l   v i b r a t o r s ,   and  to   a  

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

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

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

S u b s e q u e n t l y   t h e   a s s e m b l y   was  s u b j e c t e d   t o   a  v a c u u m  

of  200  mmHg  f o r   a b o u t   1  m i n u t e ,   t h e r e b y   e x t r a c t i n g   200  c c  

of  w a t e r ;   t h e   i m p r e g n a t e d   p l a t e   f o r m e d   was  t h e r e u p o n  

r e m o v e d   f r o m   t h e   m o l d ,   c o m p r e s s e d   a t   a  p r e s s u r e   of   4 5  

k g / s q . c m   and   f i n a l l y   a l l o w e d   t o   age  and  h a r d e n   f o r   2 8  

d a y s .  

The  f l e x u r a l   s t r e n g t h   of  t h e   o b t a i n e d   h a r d e n e d   p l a t e ,  

a b o u t   6  cm  t h i c k ,   was  t h e n   m e a s u r e d ,   a c c o r d i n g   t o   t h e  

UNI  3948   m e t h o d ,   t h e r e b y   o b t a i n i n g   u n i t a r y   f l e x u r a l  

s t r e n g t h   v a l u e s   e q u a l   t o   348  k g / s q . c m   l e n g t h w i s e   ( o r   i n  

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

and  e q u a l   t o   115  k g / c m 2   c r o s s w i s e .  

EXAMPLE  2  

I n t o   a  m o l d ,   s i z e d   50  x  50  cm,  f i t t e d   w i t h   v i b r a t o r s  

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

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



p a c k a g e   of   n e t s   o b t a i n e d   by  o p e n i n g   a  f i b r i l l e d   p o l y -  

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

t h e  f i l m   u s e d   i n   t h e   p r e c e d i n g   e x a m p l e   1 .  

The  p a c k a g e   was  f o r m e d   by  a  t o t a l   of  40  n e t s ,   a r r a n g e d  

i n   g r o u p s   or   b a t c h e s   of  10  n e t s  w i t h   t h e i r   m a i n   r e t i c u l a r  

a x e s ,   d e r i v e d  f r o m   t h e   f i b r i l l a t i o n ,   a t   9 0   to   e a c h   o t h e r ,  

so  as  t o   i m p a r t   t o   t h e   c e m e n t   p l a t e   to   be  p r e p a r e d   a  

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

The  p a c k a g e   was  t h e n   d i s p e r s e d   u n i f o r m l y   w i t h   1730   g  

of  d r y   P o r t l a n d   c e m e n t   p o w d e r   as  i n   t h e   p r e c e d i n g   e x a m p l e ;  

t h e   m o l d   was  t h e n   s u b j e c t e d   t o   a  s l i g h t   v i b r a t i o n   i n   o r d e r  

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

t h e   n e t s .  

T h e r e u p o n   t h e   n e t s   were   s p r i n k l e d   w i t h   350  g  o f  

a t o m i z e d   w a t e r   a d d i t i o n e d   w i t h   35  g  of  M e l m e n t   10 ,   w h i l e  

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

The  m o l d   was  t h e n   s u b j e c t e d   to   a  v a c u u m   of  a b o u t   2 0 0  

mmHg  f o r   a b o u t   1  m i n u t e ,   r e m o v i n g   t h e r e b y   a b o u t   100  cc  o f  

w a t e r   and  t h u s   r e d u c i n g   t h e   e x c e s s   w a t e r   c o n t a i n e d   i n   t h e  

n e t - c e m e n t   m a s s   t o   a b o u t   13%  of  t h e   c e m e n t .  

The  p l a t e   was  t h e n   c o m p r e s s e d   u n d e r   a  p r e s s u r e   of  4 5  

k g / s q . c m   and  was  t h e n   a l l o w e d   to   age  and  h a r d e n   f o r   2 8  

d a y s .   The  f l e x u r a l   s t r e n g t h   a t   b r e a k   of  t h e   h a r d e n e d   p l a t e ,  

a b o u t   4  mm  t h i c k , w a s   t h e n   m e a s u r e d   and  f o u n d   to   be  e q u a l  

to   338  k g / s q . c m   i n   one  d i r e c t i o n   and  to   345  k g / s q . c m   i n  

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



1.  A  p r o c e s s   f o r   p r e p a r i n g   a  m a n u f a c t u r e d   p r o d u c t   b a s e d  

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

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

i z e d   by   c o m p r i s i n g :  

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

a  d r y   p o w d e r   on  a t   l e a s t   one  f i b r i l l e d   f i l m  

a r r a n g e d   as  an  o p e n   n e t ,   or   on  a  p l u r a l i t y   o f  

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

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

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

p o w d e r y   b i n d e r   b e t w e e n   t h e   m e s h e s   of  t h e   n e t ;  

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

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

p o w d e r   t h u s   o b t a i n e d ;  

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

f i l m   or   f i l m s ,   w a t e r   and  b i n d e r ,   to   o b t a i n   a  

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

i n s i d e   t h e   n e t   f o r m e d   by  t h e   f i l m   or   f i l m s ;   a n d  

( e )   c o m p r e s s i n g   t h e   w h o l e   a s s e m b l y   t h u s   o b t a i n e d .  

2.  A  p r o c e s s   as  c l a i m e d   i n   c l a i m   1,  c h a r a c t e r i z e d   i n   t h a t  

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

f r o m   2  t o   100  f i l m s .  

3.  A  p r o c e s s   as  c l a i m e d   i n   c l a i m   1  or  2,  c h a r a c t e r i z e d  

i n   t h a t   t h e   f i b r i l l e d   f i l m   or   f i l m s   c o m p r i s e   f r o m   2%  t o  

7 . 5 %   by  w e i g h t   of   t h e   w e i g h t   of  t h e   h y d r a u l i c   b i n d e r   i n  

t h e   d r y   s t a t e .  



4 .  A   p r o c e s s   as  c l a i m e d   i n   any  of  c l a i m s   1  to   3 ,  

c h a r a c t e r i z e d   i n   t h a t   t h e   w a t e r   i s   a d d e d   i n   an  a m o u n t  

of  12  to   30%  by   w e i g h t   b a s e d   on  t h e   w e i g h t   of  t h e   b i n d e r  

i n   t h e   d r y   s t a t e .  

5.  A  p r o c e s s   as  c l a i m e d   i n   any  of   c l a i m s   1  to   4 ,  

c h a r a c t e r i z e d   i n   t h a t   a t   t h e   end  of   t h e   o p e r a t i o n   ( d )  

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

of   any   e x c e s s   w a t e r .  
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