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A  process  is  disclosed  for  the  continuous  manufacture  of 
cement  articles  containing  a  reinforcement  of  net-like  polymer- 
ic  structures,  which  comprises  the  steps  of  depositing  a  layer 
of  water-cement  mix  on  a  horizontal  porous  conveyor  belt,  de- 
positing  an  open-mesh,  net-like  polymeric  structure  on  said 
layer,  depositing  a  cement  layer  onto  said  structure,  compact- 
ing  the  thus  obtained  assembly  by  vibrations  in  at  least  vertical 
sense,  then  compressing  said  assembly  to  reduce  the  water 
content  to  25-35%  by  weight. 

A  device  is  also  disclosed  for  performing  the  process, 
comprising  one  or  more  operational  units  arranged  in  series, 
each  one  comprising,  according  to  Fig.  I,  a  feeder  1  for  the  net- 
like  polymeric  structure,  an  horizontal  porous  conveyor  7,  a 
device  3  for  guiding  said  structure  on  said  conveyor,  at  least 
one  feeding-dosing  device  4  for  the  deposition  of  the  cement 
mix  on  the  conveyor  or  the  net-like  structure,  a  vibrator  8 
which  vibrates  at  least  in  the  vertical  sense,  and  a 
compressor  10. 



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

pond ing   d e v i c e   for   the  c o n t i n u o u s   p r e p a r a t i o n   of  s l a b s ,   pa  

n e l s   and  the  l i k e s ,   based   on  h y d r a u l i c   or  w a t e r - s e t t a b l e  

b i n d e r s ,   c o n t a i n i n g   i n c o r p o r a t e d   in  them  n e t - s h a p e d   s t r u c -  

t u r e s   as  a  r e i n f o r c e m e n t .  

From  S p a n i s h   P a t e n t   n°  460 .292   t h e r e   are   known  m a n u f a c  

t u r e d   a r t i c l e s   of  cement   c o n c r e t e ,   a l s o   in  the  form  o f  s l a b s ,  

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

polymer   f i l m s ,   f r i b r i l l e d   and  s p r e a d   open  to  form  s o r t   of  a 

n e t .   Such  m a n u f a c t u r e d   a r t i c l e s   d i s p l a y   a  r a t h e r   high  mecha  

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

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

a r t i c l e s   a r e  c o n s i d e r e d   very   i n t e r e s t i n g   for   a p p l i c a t i o n s  

in  the  b u i l d i n g   f i e l d .  



T h e  i n c o r p o r a t i o n   i n t o   the   b i n d e r   of  one  or  more  o f  

the  n e t - l i k e   s t r u c t u r e s   of  the   m e n t i o n e d   k ind ,   each  f o r -  

med,  in  g e n e r a l ,   by  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  

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

d i f f u s i o n   of  the  b i n d e r   in  the  n e t - l i k e   s t r u c t u r e ,   t h e r e   be  

ing,   above  a l l ,   the   r i s k   of  the   f o r m a t i o n   of  a i r   b u b b l e s  
t h e  

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

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

c o m p e t i t i v e   o u t p u t   r a t e s .  

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

p r e p a r a t i o n   i n  a   c o n t i n u o u s   way,  at   a c c e p t a b l e   i n d u s t r i a l  

p r o d u c t i o n   s p e e d s ,   and  w i t h o u t   t he   above  m e n t i o n e d   d r a w b a c k s ,  

even  when  u s i n g   r e i n f o r c i n g   s t r u c t u r e s   of  a  very   h igh   num 

ber  of  s u p e r i m p o s e d   l a y e r s .  

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

a t   l e a s t   one  f u l l   s e r i e s   of  the   f o l l o w i n g   o p e r a t i o n s   f r o m  

(a)  to  ( f ) :  

(a)  c o n t i n u o u s   d e p o s i t i o n   o f  a   l a y e r   of  a  cement  mix  on  a  

h o r i z o n t a l   moving  r i b b o n   or  band,   or  a  po rous   s u r f a c e ;  

(b)  c o n t i n u o u s   f e e d i n g   of  an  open-mesh   n e t - l i k e   s t r u c t u r e ,  

c o n s i s t i n g   of  one  f i b r i l l e d   f i l m ,   or  of  s e v e r a l   s u p e r  

imposed  f i b r i l l e d   f i l m s ,   on  t h a t   l a y e r ,   in  the  d i r e c -  

t i o n   and  sense   in  which  moves  s a i d   porous   s u r f a c e ;  



(c)  d e p o s i t i o n   of  the   n e t - l i k e   s t r u c t u r e   on  the  s u r f a c e  

of  s a i d   l a y e r ;  

(d)  d e p o s i t i o n   of  a  l a y e r   of  cement   c o n c r e t e   (mix)  o n  s u c h  

a  n e t - l i k e   s t r u t u r e ;  

(e)  c o m p a c t i n g   the   whole ,   c o n s i s t i n g   of  the  l a y e r s   of  c e -  

.  ment  mix  and  of  the  n e t + l i k e   s t r u c t u r e   by  means  of  v i  

b r a t i o n   c a r r i e d   out  at  l e a s t   i n  t h e   v e r t i c a l   s e n s e ;  

(f)   c o m p r e s s i o n   of  the   whole  a s s e m b l y   or  s l a b ,   w i t h   t h e  

c o n s e q u e n t i a l   r e d u c t i o n   of  i t s   c o n t e n t   in  w a t e r  

t o   v a l u e s   c o m p r i s e d   be tween   25%  and  35%  of  t h e  

w e i g h t   of  the  s o l i d s   p r e s e n t   in  i t .  

The  p r o c e s s   of  t h i s   i n v e n t i o n   may  c o n s i s t   of  one  s i n  

gle  s e r i e s   of  o p e r a t i o n s   from  (a)  to  ( f ) ,   or  i t   m a y c o m p r i  

se  any  wanted   number  of  such  o p e r a t i o n a l   s e r i e s ,   in  s u c c e s  

s i o n , o n e   a f t e r   the   o t h e r ,   w i th   the  f o r m a t i o n   of  s l a b s   c o n  

t a i n i n g   any  wanted   number  of  n e t - l i k e   s t r u c t u r e s   a l t e r n a t e d  

t o  l a y e r s   of  cement   m i x .  

By  "cement   mix"  one  must  i n t e n d   a  m i x t u r e   e n t i r e l y  

c o n s i s t i n g   or  m a i n l y   c o n s i s t i n g   of  one  or  more  h y d r a u l i c   o r  

w a t e r - s e t t a b l e   b i n d e r s   such  as  e . g . :   cement ,   c h a l k ,   m o r t a r  

and  the  l i k e s ,   wi th   wa t e r   and,  in  p a r t i c u l a r   the  m i x t u r e s  



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

3 0 - 5 0 / 1 0 0 .  

To  the  mix  t h e r e   may  be  added  d i f f e r e n t   t y p e s   of  a d  

d i t i v e s   for   v a r i o u s   p u r p o s e s ,   such  as  for   i n s t a n c e :  

-  i n e r t   m a t e r i a l s   such  as  e . g . :   q u a r t z y   sand,   w i t h   t h e  p u r  

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

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

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

r a l   a c t   in  the  way  to  r e d u c e   the   w a t e r   r e q u i r e m e n t s  o f  

the   cement   mix  or  c o n c r e t e ;  

-  w e l l   known  c h e m i c a l   a g e n t s   a c t i n g   as  h a r d e n i n g ,   a c c e l e -  

r a t i n g   or  r e t a r d i n g   a g e n t s ;  

-  c h e m i c a l   a g e n t s   we l l   known  a s  w a t e r - r e p e l l e n t s   which   a c t  

to  r e d u c e   the  a b s q b t i o n   of  w a t e r   by  the   h a r d e n e d   c e m e n t  

and  improve   the  p e r f o r m a n c e   of  the  f i n i s h e d   s l a b ;  

-  c o l o u r e d   p i g m e n t s ,   to  be  used   in  c o n n e c t i o n   w i t h   w h i t e  

cement ,   fo r   the   p r o d u c t i o n   of  c o l o u r e d   s l a b s ;  

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

the  cement   s t r u c t u r e ,   t h e r e b y   i m p r o v i n g   the  r e s i s t a n c e  

and  e l a s t i c i t y   c h a r a c t e r i s t i c s   of  the   f i n i s h e d   s l a b ,   a c -  

c o r d i n g   to  a l r e a d y   known  t e c h n i q u e s ;  



-  s h o r t   s u r f a c e - r e i n f o r c i n g   f i b r e s ,   such  as:   a s b e s t o s ,   c e l  

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

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

e t c . ,   and  in  g e n e r a l   a l l   the   p r o d u c t s   or  m a t e r i a l s   s u -  

s c e p t i b l e   to  be  mixed  w i th   the  c e m e n t .  

In  f a c t ,   a  c h a r a c t e r i s t i c   of  the   p r o c e s s   of  t h i s   i n -  

v e n t i o n   is  t h a t   of  a l l o w i n g ,   by  means  of  a  d i f f e r e n t i a l   do  

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

type   o f ' m i x   in  the  v a r i o u s   l a y e r s ,   d e p e n d i n g   on  the  p a r t i -  

c u l a r   c h a r a c t e r i s t i c s   one  w i s h e s   to  i m p a r t   to  the   s l a b ,   w i t h  

a  wide  r ange   of  p o s s i b i l i t i e s   of  v a r i a t i o n   and  wi th   the  p o s  

s i b i l i t y   to  save  in  p r o d u c t i o n   c o s t s .  

For  i n s t a n c e ,   i t   is   p o s s i b l e   to  use  h i g h - r e s i s t a n c e  c e  

ment,   which  is   more  e x p e n s i v e ,   only   in  the   two  o u t e r  l a y e r s ,  

or  t h e r e   may  be  c a r r i e d   out  i m p e r m e a b i l i z a t i o n s   w i th   w a t e r -  

- r e p e l l e n t   a g e n t s ,   or  r e i n f o r c i n g   t r e a t m e n t s   w i th   e i t h e r   e -  

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

in  above  m e n t i o n e d   l a y e r s ,   w i th   an  e v i d e n t   s a v i n g   on  t h e  

c o s t   of  raw  m a t e r i a l s . A n a l o g o u s l y ,   the   p r o d u c t i o n   of  c o l o u r e d  

s l a b s   may  be  c a r r i e d   out  by  u s i n g   wh i t e   cement  a n d / o r   p i g -  

ments  only   in  the  o u t e r   l a y e r s .  



F u r t h e r m o r e ,   i n e r t   f i l l e r s   may  be  added  on ly   to  t h e  

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

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

on  the  c o s t   of  cement  and  of  r e i n f o r c e m e n t .  

The  d i s t r i b u t i o n   of  the  f lows   r e l a t i n g   to  the  d e p o s i  

t i o n   of  the   cement  mix  l a y e r s   b e f o r e   and  a f t e r   the   d e p o s i  

t i o n   of  each  n e t - l i k e   s t r u c t u r e ,   is   made  so  as  to  e n s u r e  

bo th   the   c o m p l e t e   c o v e r i n g   u p . o f   the  ne t   as  w e l l   as  a  u n i  

form  p r e s e n c e   of  the   n e t s   in  the  cement   of  the   i n t e r m e d i a t e  

l a y e r s .  

In  the  case   the   s l a b   is   p r e p a r e d   u s i n g   n e t s   of  a  s m a l l  

number  of  f i b r i l l e d   f i l m s ,   which  t h e r e f o r e   a re   more  e a s i l y  

p e n e t r a t e d   by  the   cement ,   i t   is   s u f f i c i e n t   to  have  only   o n e  

d o s i n g   or  m e t e r i n g   d e v i c e   for   each  ne t   p o s i t i o n ,   u n l e s s  

one  d e s i r e s   to  o b t a i n   s l a b s   of  a l t e r n a t e   l a y e r s   of  ne t   a n d  

cement ,   in  which  case   at  the   b e g i n n i n g  o f   the  f i r s t   and  o f  

the   l a s t   s e r i e s   of  o p e r a t i o n s   from  (a)  to  ( f ) ,   t h e r e   m u s t  

a lways   be  a  f r e e   m e t e r i n g   d e v i c e   or  d o s e r  f o r m i n g   the  i n i -  

t i a l   and  the  l a s t   s u p e r f i c i a l   l a y e r s .  

:  The  n e t - l i k e   s t r u c t u r e s ,   used   as  r e i n f o r c e m e n t   in  t h e  

p r o c e s s   of  t h i s   i n v e n t i o n ,   may  be  of  any  k ind   of  s y n t h e t i c  

po lymer   c a p a b l e   of  f o r m i n g   f i b r i l l a b l e   f i l m s .  



Said   n e t - l i k e   s t r u c t u r e s   may  be  o b t a i n e d   s t a r t i n g   f r o m  

s y n t h e t i c   po lymer   f i l m s ,   by  u s i n g   known  f i b r i l l a t i n g   m e t h o d s ,  

c a p a b l e   of  i m p a r t i n g   t o  t h e   f i l m   by  a  s u c c e s s i v e   c r o s s - w i s e  

s p r e a d i n g   an  open-mesh   n e t - l i k e   s t r u c t u r e .  

A  method  s u i t e d   for   p r e p a r i n g   such  s t r u c t u r e s   is   d e  -  

s c r i b e d ,   fo r   i n s t a n c e ,   in  E n g l i s h   P a t e n t   n ° 1 . 0 7 3 . 7 4 1 .   The 

n e t - l i k e   s t r u c t u r e   used   in  the  p r o c e s s   of  t h i s   i n v e n t i o n   may 

c o n s i s t   of  e i t h e r   j u s t   one  s i n g l e   f i b r i l l e d   f i l m   or  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 ,   p o s s i b l y   welded   t o -  

g e t h e r .  

A  method  of  p r e p a r a t i o n   for   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 ,   c o n s i s t i n g   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   and  u t i l i z # a b l e   in  the  p r o c e s s   of  t h i s   i n v e n t i o n ,   i s  

d e s c r i b e d ,   for   i n s t a n c e ,   in  I t a l i a n   P a t e n t   n 0 2 2 . 8 0 0   A / 7 9 ,  

f i l e d   in  the   name  of  the   same  A p p l i c a n t .  

The  c o m p a c t i n g   o p e r a t i o n   (e)  is   c a r r i e d   out   by  m e a n s  

of  d e v i c e s   t h a t   t r a n s m i t   a  v i b r a t n o n , i n   an  a t   l e a s t   v e r t i -  

ca l   s e n s e ,   to  the   cement   mix  and  t h a t   p r e f e r a b l y   h i t   t h e  

n e t s   bedded  in  the   cement   l a y e r s   c o n t e m p o r a n e o u s l y   downwards 

a n d  w i t h   a  h igh   f r e q u e n c y ,   w i t h o u t ,   however ,   c r e a t i n g   p o i n t s  

of  s t o p p i n g   of  the   a d v a n c i n g   n e t .  

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



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

conveyo r   b e l t   or  p o r o u s   s u r f a c e .  

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

the  p a s t y   m a t r i x   i n t o   the   n e t - l i k e   r e i n f o r c e m e n t ,   a c t i n g  u n  

der  p r e s s u r e   a g a i n s t   the   p o r o u s   s u r f a c e ,   and  a t   the   same  t i m e  

b r i n g i n g   abou t   an  i n t i m a t e   and  u n i f o r m   c o n t a c t   be tween   ma-  

t r i x   and  r e i n f o r c e m e n t ,   e l i m i n a t i n g   a i r   b u b b l e s   and  z o n e s  o f  

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

l o s s   of  wa te r   t h r o u g h   the   p o r o u s  s u r f a c e .   This   w a t e r   may  be  

a l l o w e d   to  flow  f r e e l y   downward  or  be  g a t h e r e d ,   for   i n s t a n c e ,  

by  means  of  s u c t i o n   s y s t e m s   w i th   a  very   s l i g h t   d e p r e s s i o n .  

L a s t l y ,   the  c o m p a c t i n g   may  be  c a r r i e d   out   in  c o m b i n a -  

t i o n   wi th   v i b r a t i n g   h i g h - f r e q u e n c y   movements ,   i m p a r t e d   t o  

the  conveyor   b e l t   i t s e l f ,   in  the  i m p r e g n a t i o n   zones ,   by  e -  

l e c t r i c a l   or  m e c h a n i c a l   v i b r a t o r s ,   a c c o r d i n g   to  known  c e -  

ment  v i b r a t i o n   t e c h n i q u e s .  

The  c o m p r e s s i o n   o p e r a t i o n   (f)   aims  a t   r e g u l a t i n g   or  a d  

j u s t i n g   the  t h i c k n e s s   of  the   s l a b ,   at  c o m p r e s s i n g   the  c e m e n t  

and  to  e l i m i n a t e   the  a i r   as  we l l   as  the  wa t e r   in  e x c e s s   w i t h  

r e s p e c t   to  the  c o n t e n t ,   c o n s i d e r e d , n e c e s s a r y ,   of  25-35%  by 

w e i g h t   on  the  g l o b a l   w e i g h t   of  n e t s   and  cement ,   and  m o r e o -  

ver  to  smoothen  i t s   s u r f a c e .  



Before   t h i s   o p e r a t i o n   the  s l a b   may,  however ,   be  s u b -  

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

under   vacuum  of  the  w a t e r .   L i k e w i s e   a f t e r   the  c o m p r e s s i o n  

o p e r a t i o n   ( f ) ,   the   s l ab   may  be  s u b j e c t e d   to  an  a d d i t i o n a l  

vacuum  s u c t i o n   t r e a t m e n t ,   wi th   the  p u r p o s e   of  f u r t h e r   r e d u  

c ing   the  c o n t e n t   in  wa t e r   down  to  the  v a l u e   n e c e s s a r y   t o  

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

s i v e   p r o c e s s i n g   o p e r a t i o n s   such  as,   for   i n s t a n c e ,   l a t e r a l  

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

na l   h a r d e n i n g   s e t s   i n .  

The  d e v i c e ,   which  forms  the  f u r t h e r   o b j e c t   of  t h i s  i n  

v e n t i o n ,   is  c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s   one  or  m o r e  

o p e r a t i o n a l   u n i t s   a r r a n g e d   in  s e r i e s ,   each  of  which  c o n s i s t s :  

( a ' )   a  n e t - l i k e   open-mesh   s t r u c t u r e   f e e d e r ,   the  s t r u c t u r e  

c o n s i s t i n g   of  one  or  more  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 ;  

( b ' )   a  h o r i z o n t a l   po rous   s u r f a c e   in  m o t i o n ;  

( c ' )   a  d e v i c e   for   g u i d i n g   the  n e t - l i k e   s t r u c t u r e   over  t h e  

moving  porous   s u r f a c e ;  

( d ' )   at   l e a s t   one  f e e d i n g - d o s i n g   d e v i c e   for   the  d e p o s i t i o n  

of  the  cement   mix  on  s a i d   s u r f a c e   or  on  s a i d   n e t - l i k e  

s t r u c t u r e ;  
at  l e a s t  

( e l )   a  v i b r a t o r ,   v i b r a t i n g / i n t h e  v e r t i c a l   s e n s e ,   to  be  u s e d  

for   c o m p a c t i n g   the  cement  m i x ;  



( f ' )   a  c o m p r e s s o r   for   c o m p r e s s i n g   the  cement   m i x .  

The  f e e d e r   ( a ' )   may  be  r e p r e s e n t e d   by  a  s t a n d a r d   r e e l -  

- u n w i n d e r ,   r e e l s   on  which  the  n e t - l i k e   open-mesh   s t r u c t u r e s  

are   wound  up,  and  works  m a i n t a i n i n g   the  t e n s i o n   of  s a i d  s t r u c  

t u r e   low  and  c o n s t a n t .  

The  d e v i c e   ( c ' ) ,   a c t i n g   as  a  gu ide   for   the  n e t - l i k e  

s t r u c t u r e ,   may  c o n s i s t   of  a  sys t em  of  e i t h e r   smooth  o r  f l y  

ted   or  g rooved   r o l l e r s ,   or  i t   may  c o n s i s t   of  r o t a t i n g ,   f r e e -  

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

the  n e t - l i k e   s t r u c t u r e   to  the  h o r i z o n t a l   po rous   s u r f a c e  a n d /  

/ o r   to  d e p o s i t   i t   onto  the   l a y e r   of  cement   mix  d e p o s i t e d   on  

s a i d   h o r i z o n t a l   po rous   s u r f a c e .  

The  porous   s u r f a c e   ( b l ) ,   a c t i n g   as  conveyor   b e l t ,   may 

c o n s i s t   of  a  heavy  f a b r i c ,   of  the   type   of  p a p e r - m i l l   f e l t s  

or  for  c e m e n t - a s b e s t o s   m i x e s .  

Such  a  s u r f a c e   may  have  e i t h e r   a  l e v e l l e d   or  p r o f i l e d  

c r o s s - s e c t i o n ,   wi th   any  p r o f i l e   i t   is  wished   to  i m p a r t   t o  

the  s l a b ,   and  may  m o r e o v e r ,   be  p r o v i d e d   wi th   r e l i e f s ,   g a s  

k e t s   or  s i d e   b l a d e s ,   in  o r d e r   to  e n s u r e   the  l a t e r a l   c o n t a i n  

ment  of  the   cement  m i x e s .  

That  s u r f a c e   moves  in  the   same  d i r e c t i o n   and  s e n s e  o f  

the  n e t - l i k e   s t r u c t u r e   f e e d e r .  



The  f e e d e r - d o s e r   ( d ' )   must  be  such  as  to  e n s u r e   c h a  

r a c t e r i s t i c s   of  c o n s t a n c y   and  u n i f o r m i t y   of  f low  of  t h e  

cement  mix  on  the  po rous   s u r f a c e   a n d / o r   on  the  n e t - l i k e  

s t r u c t u r e  

This   d e v i c e   may  may  c o n s i s t   of  v a r i o u s   d e v i c e s   of  d i f  

f e r e n t   t y p e s ,   such  as  for   i n s t a n c e :  

-  a   h o r i z o n t a l   o v e r - f l o w   ( s u r g e )   t ank   f i t t e d   w i th   an  i n t e r  

na l   s t i r r e r ,   in  o r d e r   to  a v o i d   the  h a r d e n i n g   o f  t h e   m i x ,  

and  s u i t a b l y   fed  a c c o r d i n g   to  the  a l r e a d y   known  t e c h n i q u e s ,  

by  a  v o l u m e t r i c   pump; 

-  a   va t   p r o v i d e d   wi th   a  h o r i z o n t a l   d o s i n g   screw  which  ensu res  

both   the  m e t e r i n g   b y  d i s c h a r g   f r o m  o n e  s i d e   of  the   v a t  a s  

we l l   as  the   a d v a n c e m e n t   of  the   mix  in  the  va t   i t s e l f ;  

-  s u r g e   p i p e l i n e   in  which ,   by  means  of  a  pump,  t h e r e  i s  m a d e  

to  c i r c u l a t e   a  b a t c h   of  cement   mix  t h a t   is  m u c h g r e a t e r t h a n  

the  m e t e r e d   q u a n t i t y .   The  d o s i n g   or  m e t e r i n g ,   in  such  a  

ca se ,   i s   c a r r i e d   out  by  a  v o l u m e t r i c   pump  which  p r o v i d e s  

to  i n t e g r a t e   i n t o   the  c i r c u i t   the   q u a n t i t y   t h a t   had  f l o w n  

c o u r t   of  the   a  gauged  and  a d j u s t a b l e   s l o t   p l a c e d   on  the  s u r g e  

p i p i p e l i n e ,   or  t h r o u g h   a  s e r i e s   of  s p r a y - n o z z l e s   w i t h  g a u g e d  

b o r e .  



In  g e n e r a l ,   the   m e t e r i n g   d e v i c e   w i l l   have  to  a l l o w  

the   easy  e m p t y i n g   and  w a s h i n g   of  the  i n s t a l l a t i o n   d u r i n g  

the   s t o p s   of  the   m a c h i n e ,   w h i l e   i t   w i l l   a l s o   have  to  a v o i d  

f l o w  v a r i a t i o n s   due  to  c l o g g i n g   or  to  c r y s t a l l i n e   d e p o s i t s  

on  the  p a r t   of  the   c e m e n t .  

Each  d o s i n g   or  m e t e r i n g   sy s t em,   m o r e o v e r ,   must  be  f e d  

by  a  v o l u m e t r i c   pump  which  s h a l l   a l l o w   to  vary   the  f l o w s  

from  l a y e r   to  l a y e r ,   and  more  p a r t i c u l a r l y   the  f low  of  t h e  

l a s t   l a y e r   which ,   i f   a  good  s u p e r f i c i a l   f i n i s h   of  the   s l a b  

and  a  su re   c o v e r i n g   of  the   n e t - l i k e   r e i n f o r c e m e n t   a re   w i  

shed,   must  be  dosed   in  q u a n t i t i e s   much  g r e a t e r   than   t h a t  

of  the   o t h e r   l a y e r s .  

The  c o m p a c t i n g   v i b r a t o r   ( e l )   may  t ake   v a r i o u s   f o r m s ,  

one  of  which  is  r e p r e s e n t e d   by  e l e m e n t   (8)  ( v e r t i c a l l y  a c  

t i n g   v i b r a t o r )   i l l u s t r a t e d   in  f i g u r e  L ,  ( A )   and  (B),  c o n s i s  

t i n g   of  a  r o t a t i n g   r o l l e r s   s u p p o r t i n g   frame  (15) ,   the  r o l  

l e r s   b e i n g   d r i v e n   p o s i t i v e l y   and  b e i n g   p r o v i d e d   w i t h n e l i e f s ,  

for   i n s t a n c e   b l a d e s   a r r a n g e d   r a d i a l l y   to  t he   r o l l e r s   a n d  

h a v i n g   a  p e r i p h e r a l   speed   e q u a l   to  or  s l i g h t l y   g r e a t e r   t h a n  

the  s l i d i n g   speed   of  the   n e t / c e m e n t   a s s e m b l y   on  band  ( 7 ) .  

The  r o l l e r - c a r r y i n g   frame  is  c o n n e c t e d   e l a s t i c a l l y   w i t h  

a  v i b r a t o r   (16) ,   for   i n s t a n c e   an  e l e c t r o - m a g n e t i c a l   o n e ,  

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



Moreover ,   the   d i s t a n c e   be tween   the   edges   of  the  b l a d e s   a n d  

the  band  (7)  is  a d j u s t a b l e   so  t h a t   the  b l a d e s   be  in  c o n t a c t  

wi th   or  draw  in  the  s u r f a c e   of  the   s l a b   be ing   formed,   so  a s  

to  be  ab l e   to  h i t   i t   and  s e t   i t   i n t o   v i b r a t i o n .  

The  s l ab   under   f o r m a t i o n   r e c e i v e s ,   t h u s ,   m e c h a n i c a l  

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

out  however  t h e i r   c a u s i n g   any  s t o p p a g e   of  the  movement  o f  

the   s l ab   i t s e l f .   The  c o m p a c t i n g   d e v i c e   may  be  a c h i e v e d   a l s o  

wi th   r i g i d   v e r t i c a l   e l e m e n t s   h a v i n g   at   t h e i r   e n d s  s l i d i n g  

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

sma l l   p l a t e s   o r i e n t e d   in  the  sense   of  mot ion   of  the  n e t s ,  

e t c . .   Or  i t   may  be  a c h i e v e d   by  rows  of  r o t a t i n g   e l e m e n t s  

t u r n i n g   in  the  sense   of  the   n e t - l i k e   s t r u c t u r e ,   for   i n -  

s t a n c e   w h e e l s ,   and  p rompted   by  the   v i b r a t i o n s ,   to  h i t  r a  

p i d l y   the  s u r f a c e   of  the  n e t s   and  of  the  cement  m i x .  

The  v i b r a t o r y   mo t ion   which  a c t s   v e r t i c a l l y ,   may  b e  

o b t a i n e d , a c c o r d i n g   to  known  me thods ,   by  means  of  e l e c t r o -  

- m e c h a n i c a l   or  p n e u m a t i c   a p p a r a t u s e s ,   wh i l e   the  f r e q u e n c y  

of  the  v i b r a t i o n s ,   d e p e n d i n g   on  the  speed  of  the  m o t i o n  o f  

the  n e t s ,   on  the  type   of  n e t s   and  on  the  m a t r i x   and  t h e  

t h i c k n e s s o f   the  s l a b ,   may  vary   w i t h i n   a  very   wide  r a n g e ,  

t h a t   i s ,   from  j u s t   a  few  c y c l e s / s e c o n d   to  s e v e r a l   h u n d r e d  

c y c l e s / s e c o n d .  



Compressor   ( f )   may  c o n s i s t   of  a  p a i r   of  r o l l e r s   o f  

which ,   for   i n s t a n c e ,   the   lower   one  is   d r i v e n   by  a  m o t o r ,  

and  be tween   which  i t   is   p o s s i b l e   to  c a r r y   out  a  d i s t a n c e   a d  

j u s t m e n t   and  to  pass   t h e  c o m p o s i t e   s l ab   onto  the  c o n v e y o r  

b e l t ;   or  i t   may  c o n s i s t   of  a  d o c t o r   b l a d e   sys t em  w i th   a  

smoothenmng  and  t h i c k n e s s - r e g u l a t i n g   b l a d e .  

In  o r d e r   to  avo id   the  a d h e r e n c e   or  d r a g g i n g   of  t h e  

cement  a n d / o r   of  the   ne t   by  the   r o l l e r s ,   t h e s e   l a t t e r   may 

be  c o v e r e d   or  c o a t e d   wi th   a n t i - a d h e s i v e   s u n s t a n c e s ,   f o r  i n  

s t a n c e   s i l i c o n   r e s i n s ,   and  they   may,  m o r e o v e r ,   be  f i t t e d  

wi th   s c r a p i n g   b l a d e s   or  w i th   n o z z l e s   for   a i r   j e t s ,   in  o r -  

der   to  f a v o u r   the  d e t a c h m e n t   ( s e p a r a t i o n )   of  the   s l a b .  

Before   a n d / o r   a f t e r   c o m p r e s s o r   ( f l )   t h e r e   may  be  p r e  

s e n t ,   in  a  s u c c e s s i o n ,   s u c t i o n   s y s t e m s   for   the   r emova l   o f  

the   e x c e s s   of  wa t e r   p r e s e n t   in  the  s l a b .  

In  f i g u r e   I  is  r e p r e s e n t e d   in  a  s i d e   view  (A)  and  i n  

a  p l an   view  (B),  an  o p e r a t i o n a l   u n i t   of  the   d e v i c e   o f  t h i s  

i n v e n t i o n ,   w i th   the  a c c e s s o r y   e l e m e n t s   s u i t e d   for   i t s   wor  

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

A  f e e d i n g   d e v i c e   (1)  for   the  f e e d i n g   of  the  n e t - l i k e   s t r u c  

t u r e   (2 ) ;   the   n e t - g u i d e   (3)  (which  may  be  a  r o l l e r   or  a  r o  

t a t i n g   b rush )   which  s e r v e s   to  a p p r o a c h   s a i d   n e t - l i k e   s t r u c  

t u r e   to  the   porous   s u r f a c e   ( 7 ) i n   mot ion   in  the  s e n s e   i n  

w h i c h  t h e   arrow  p o i n t s ;   the  po rous   s u r f a c e   s u p p o r t i n g   t h e  



d r i l l e d   p l a t e   ( 9 ) ; t he   d o s i n g   d e v i c e s ( 4 ) ,   fed  by  v o l u m e t r i c  

pump  (5)  t h r o u g h   v a l v e s   (6 ) ;   a  v i b r a t o r   (8) ;   a  c o m p r e s s o r  

(10)  c o n s i s t i n g   of  r o l l e r s   (19)  and  (20) ,   of  which  r o l l e r  

(20)  is   d r i v e n   by  a  motor   (13 ) ;   g a s k e t s   (17) ,   p l a c e d   I o n  

g i t u d i n a l l y   on  the  po rous   s u r f a c e ,   for   r e t a i n i n g   the  c e -  

ment  mix  s p r e a d   on  s a i d   s u r f a c e ,   and  for   a v o i d i n g   l o s s e s  

of  the  mix  f o l l o w i n g   l a t e r a l   s p i l l i n g   of  the  m i x  i t s e l f .  

In  f i g .   I , ( C )   r e p r e s e n t s   a  d o c t o r - b l a d e   c o m p r e s s i o n  

sys tem,   wi th   b l ade   (21)  for   the  s c r a p i n g   and  r e g u l a t i o n  

of  t h e   t h i c k n e s s   of  the   cement  s l a b .  

In  f i g . I I   t h e r e   is   r e p r e s e n t e d   a  type   of  d e v i c e   a c  
t h r e e  

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

a r r a n g e d   in  s e r i e s ,   where,   a d d i t i o n a l l y ,   t h e r e   are  r e p r e -  

s e n t e d :   the  s u c t i o n   s y s t e m s   (14)  p l a c e d   under   t h e  v i b r a t o r s  

(8 ) ;   a  f u r t h e r   s u c t i o n   sys tem  (11) ;   a  conveyor   b e l t   ( 1 8 )  

for   g a t h e r i n g   the  f i n a l   p l a t e   or  s l a b ;   a  wash ing   d e v i c e   ( 1 2 )  

for   the  po rous   c a r r y i n g   s u r f a c e ;   r o t a t i n g   b l a d e s   (19)  f o r  

the  t r i m m i n g   of  the  s l ab   and  the  moving  c u t t i n g   l ance   ( 2 0 )  

for  the  c u t t i n g   of  the  s l a b   i n t o   c r o p - e n d s .  

S t i l l   in  f i g u r e   I I ,   (B)  r e p r e s e n t s   a  s c h e m a t i c a l   v i e w  

of  the  p r o d u c t i o n   s t e p s   for   a  c o m p o s i t e   s l ab   c o n s i s t i n g   o f  

t h r e e   n e t s   (2)  a l t e r n a t e d   wi th   t h r e e   l a y e r s   of  cement  m i -  

xes  ( 2 1 ) .  



R e f e r r i n g   to  f i g .   I,  the   c a r r y i n g   out  of  the   o p e r a -  

t i o n s   in  the  p r o c e s s   of  p r e p a r a t i o n   t h r o u g h   an  o p e r a t i o  

nal   u n i t ,   is  the   f o l l o w i n g   o n e :  

The  n e t - l i k e   s t r u c t u r e   (2)  i s   unwound  from  the  r e e l   by  m e a n s  

of  the  u n w i n d e r   (1) ,   g u i d e d   by  the  n e t - g u i d i n g   sys t em  ( 3 )  

on  the  porous   band  (7)  moving  h o r i z o n t a l l y ,   and  is  p l a c e d  

on  the  cement  l a y e r   p r e - e x i s t i n g   on  the  s a i d   conveyo r   b e l t ,  

where  i t   w i l l   be  c o v e r e d   up  wi th   a  l a y e r   of  cement  c o m i n g  

from  the  s u c c e s s i v e   d o s e r   ( 4 ) .   The  a s s e m b l y   of  c e m e n t / n e t /  

/ c e m e n t   is  then   conveyed   to  t he   v i b r a t o r - c o m p a c t e r   (8) ,   t h e n  

to  the   c o m p r e s s i o n   or  l a m i n a t i o n   sys t em  (10)  and  f r o m  t h e r e  

i t   is  conveyed   t o w a r d s   the  s u c c e s s i v e   o p e r a t i o n a l   u n i t ,   where  

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

f o l l o w e d   by  t h a t   of  a n o t h e r   l a y e r   of  c e m e n t .  

P a s s i n g   from  one  o p e r a t i o n a l   u n i t   to  the  s u c c e s s i v e  o n e ,  

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

n i t s   a r r a n g e d   in  s e r i e s ,   l i k e   the   one  r e p r e s e n t e d   in  f i g . I I ,  

the   s i n g l e   l a m i n a t e d   e l e m e n t s   a re   s u p e r i m p o s e d   n a t u r a l l y  o n  

one  a n o t h e r ,   t hey   combine  wi th   each  o t h e r   and  compact   t h e m  

s e l v e s   f o r m i n g   the  f i n a l   humid  s l a b   which  comes  out  of  t h e  

l a s t   p r e s s i n g   p o s i t i o n .  



In  o r d e r   to  o b t a i n   a  good  u n i o n   or  j o i n t   of  the   s i n g l e  

e l e m e n t a r y   l a y e r   w i th   each  o t h e r ,   i t   is   however  n e c e s s a r y  

t h a t   the   p e r c e n t a g e   of  r e s i d u a l   w a t e r   in  each  l a y e r   a n d  t h e  

s t a t e   of  c o m p a c t e n e s s   be  such  as  to  a l l o w   the  d i f f u s e d   f i l  

t r a t i o n   o f  t h e  s u c c e s s i v e   o v e r l y i n g   l a y e r s .   Thus,  the   p r e s -  

s u r e e s   in  the  c o m p r e s s o r   (10)  (and  the  p o s s i b l e   s u c t i o n   i n  

the   s u c t i o n   s y s t e m s   (14)),  w i l l   have  g r a d u a l l y   g rowing   v a -  

l u e s ,   g rowing   from  the  f i r s t   to  the  l a s t   o p e r a t i o n a l   u n i t  

and  w i l l   h a v e  t o   be  a d j u s t e d   ( r e g u l a t e d )   in  such  a  way  t h a t  

the  r e s i d u a l   w a t e r   in  each  i n t e r m e d i a t e   l a y e r   be  c o m p r i s e d ,  

as  a  g e n e r a l   i n d i c a t i o n ,   to  be  v e r i f i e d , f o r   each  type   o f  

p l a n t   and  each  c e m e n t / n e t s   c o m p o s i t i o n ,   w i t h i n   abou t   0 . 2 5  

to  0.35  of  the  w a t e r / s o l i d s   r e l a t i o n s h i p .  

In  the  l a s t   o p e r a t i o n a l   u n i t ,   the  f i n a l   c o m p o s i t e  s l a b ,  

a f t e r   c o m p a c t i n g   of  the  l a s t   c e m e n t / n e t   l a y e r ,   is   p r e f e r a  

bly  s u b j e c t e d   to  a  vacuum  phase   w i th   the  p u r p o s e   of  r e m o -  

v ing   the  wa t e r   in  e x c e s s   w i th   r e s p e c t   to  the  f i n a l   l e v e l  

of  w a t e r / s o l i d   r e l a t i o n s h i p   of  a b o u t   0 . 2 0 - 0 . 2 5 ,   w h e r e i n  

the  s l ab   d i s p l a y s   s u f f i c i e n t   c o n s i s t e n c y   for   the  s u c c e s -  

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

The  r emova l   of  the  e x c e s s   of  wa t e r   may  a l s o   be  o b t a i  

ned  in  the  c o u r s e   of  the   l a s t   c o m p r e s s i o n   or  l a m i n a t i o n  

phase   in  the  l a s t   o p e r a t i o n a l   u n i t   which,   hav ing   to  b r i n g  

the  s l ab   to  the  f i n a l l y   d e s i d e d   t h i c k n e s s ,   n e c e s s a r i l y   c r e  



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

c o n t a c t   be tween   the  r e i n f o r c e m e n t   and  the  m a t r i x ,   e l i m i n a -  

t i n g   the  wa t e r   in  e x c e s s   or  p o s s i b l e   a i r   b u b b l e s .  

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

to  p roduce   s l a b s   wi th   d i f f e r e n t   p r o f i l e s ,   u n d u a l t e d   e t c . ,  

e i t h e r   by  the  known  u n d u l a t i o n   or  p r o f i l i n g   s y s t e m s   on  t h e  

t r immed  and  cut   s l a b s ,   bo th   by  the  use  of  a  po rous   s u r f a c e  

a l r e a d y   h a v i n g   the   d e s i r e d   p r o f i l e ,   for   i n s t a n c e   an  u n d u l a  

t ed   p r o f i l e ,   and  of  a l l   the   o r g a n s   of  the   machine   and  i n  

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

the  compre  s s i o n   or  p r e s s u r e   r o l l e r s ,   as  we l l   as  a l l   t h e  

m o t i o n ,   t r a n s m i s s i o n   and  b e l t - c l e a n i n g   r o l l e r s   h a v i n g   t h e  

same  p r o f i l e   of  the  b e l t   i t s e l f ,   so  as  to  m a i n t a i n   the  n e  

v e s s a r y   a d h e r e n c e .  

EXAMPLE  1  :  

Us ing   a  d e v i c e ,   c o n s i s t i n g   of  5  o p e r a t i o n a l   u n i t s   a r  

r a n g e d   in  s e r i e s ,   each  of  the  type   i l l u s t r a t e d   in  f i g .   I ,  

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

abou t   8%  by  volume  of  n e t ,   o b t a i n e d   from  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 .  

The  s l a b s   showed  a  f i n i s h e d   s i z e   a f t e r   t r i m m i n g ,   o f :  

100  x  200  cm  and  7   mm  t h i c k n e s s .  



The  rough  w i d t h ,   b e f o r e   t r i m m i n g   amoun ted   to  106 cm.   The  n e t  

of  p o l y p r o p y l e n e   showed  a  w e i g h t   of  107  g / c c ,   had  open  m e s h e s  

and  was  106  cm  wide,   b e i n g   formed  of  12  l a y e r s   of  p o l y p r o p y -  

l ene   f i l m s   each  75  mic ron   t h i c k ,   f i b r i l l e d   by  l o n g i t u d i n a l  

s l i t t i n g   and  s u b s e q u e n t l y   s p r e a d   open  t r a n s v e r s a l l y   w i th   a  

9 - f o l d   e x p a n s i o n   of  i t s   o r i g i n a l   w i d t h ,   w h e r e f o r e   i t   s u f f e r e d  

a  l o n g i t u d i n a l   s h r i n k a g e   or  c o n t r a c t i o n   of  0 . 8 5 .  

The  l a y e r s   in  t he   ne t   showed  the   u n f i b r i l l e d   s l a n t i n g  

bands  a r r a n g e d   a p p r o x i m a t e l y   a t  ±   12°  and  ±25°  w i th   r e s p e c t  

to  the   d i r e c t i o n   or  s e n s e   of  the   s l i t t i n g   or  f i b r i l l a t i o n .  

The  p r e p a r a t i o n   of  the   s l a b s   was  c a r r i e d   out   by  s u c e s -  

s i v e l y   i m p r e g n a t i n g   w i th   a  cement   mix 5   n e t s   whose  t o t a l   w e i g h t  

amounted   to  535  g / l i n e a r   m e t e r .  

The  cement   mix  was  of  the   f o l l o w i n g   c o m p o s i t i o n :  

-  P o r t l a n d   325  cement   =  100  p a r t s   b . w .  

-  w a t e r   =  39  p a r t s   b . w .  

-  s u p e r f l u i d i z i n g   a g e n t   at   20%  c o n c e n t r a t i o n =   1  p a r t   b . w .  

The  d e n s i t y   of  the   mix  was  e q u a l   to  1.90  g / c u . c m  

The  f e e d i n g   r a t e   of  each  of  the   f i v e   n e t s ,   and  the  s p e e d  

of  the  po rous   s u r f a c e ,   were  bo th   12  m t / m i n u t e .  

The  p e r i p h e r i c   ( p e r i p h e r a l )   speed   of  the   r o l l e r s   f o r m i n g   t h e  



c o m p r e s s o r   (10) ,   is   g r e a t e r   by  a b o u t   2%  than   the   speed   of  t h e  

po rous   s u r f a c e ,   so  as  to  m a i n t a i n   the   s l a b   a lways   in  t r a c t i o n  

( t e n s i o n ) .  

The  d o s i n g   of  the  mix,  by  means  of  the   v o l u m e t r i c   p u m p s ,  

is   a d j u s t e d   in  each  o p e r a t i o n a l   u n i t   as  f o l l o w s :  



The  po rous   s u r f a c e   (or  conveyo r   b e l t )   c o n s i s t e d   of  a  

f e l t   of  p o l y p r o p y l e n e   f i b r e s ,   n e e d l e - p o i n t   t r e a t e d ,   wi th   a  

s p e c i f i c   we igh t   of  1500  g / s q . m t .  

The  e l i m i n a t i o n   of  the  e x c e s s   wa t e r   in  each  u n i t   was  r e g u l a  

ted   as  f o l l o w s :  

i n   t h e  f i r s t   u n i t s   from  1  to  4  =  f r e e   d i s c h a r g e ,  

i n  t h e   5th  u n i t :  =   350  mmHg  of  vacuum  a p p l i e d   i m m e d i a t e l y  

a f t e r   the  5th  c o m p a c t i n g   d e -  

v i c e .  

The  c o m p r e s s i o n   r o l l e r s   were  r e g u l a t e d   as  f o l l o w s :  

The  c o m p a c t i n g   sys tem  c o n s i s t e d   of  a  frame  c a r r y i n g   4 

( f o u r )   r o l l e r s ,   each  c a r r y i n g   32  b l a d e s ,   a n d  h a v i n g  a   d i a m e t e r  

of  120  mm,  s a i d   c o m p a c t i n g   sys tem  be ing   o p e r a t e d   by  an  e l e c  

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



at   a  f r e q u e n c y   of  3000  c y c l e s / m i n u t e .  

The  s l a b   at  the   o u t l e t   of  the   l a s t   c o m p r e s s i o n   p o s i t i o n  

showed  a  c o n t e n t   in  w a t e r ,   m e a s u r e d   by  d r y i n g   in  an  oven  a t  

105°  ÷  110°C,  of  22.7% on  the  t o t a l   we igh t   of  s o l i d s .  

The  s l a b s   were  t r immed  at  the   edges   to  100  cm  w i d t h   a n d  

then   cut  to  a  l e n g t h   of  200  cm. 

A f t e r  s t a y i n g / t h e  s l a b s   in  w a t e r   for   28  d a y s  a n d   e n s u i n g   d r y  

ing  in  t h e  a i r   for   48  h o u r s ,   t h e r e   were  m e a s u r e d   the   u n i t a r y  

r e s i s t a n c e s   at   b r e a k   under   b e n d i n g   s t r e s s e s ,   by  method  UNI 

3948,  t h e r e b y   o b t a i n i n g   the  f o l l o w i n g   r e s u l t s :  

-  R e s i s t a n c e ,   i n   l o n g i t u d i n a l   d i r e c t i o n   =  388  K g / s q . c m  

-  R e s i s t a n c e   in  a  t r a n s v e r s a l  d i r e c t i o n   =  137  K g / s q . c m  

The  t h i c k n e s s   of  the   sample   s l a b   amounted   to  6.9  mm,as  t h e  

mean  v a l u e   of  10  m e a s u r e m e n t s   a t   d i f f e r e n t   p o i n t s .  

EXAMPLE  2  :  

With  the  same  mach ine   of  the  p r e c e d i n g   example ,   w i t h  t h e  

same  type   of  p o l y p r o p y l e n e   n e t s   and  w i t h   the   same  p r o c e d u r e s  

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

s i z e :   100  x  200  cm  x  7   mm  of  t h i c k n e s s ,   u s i n g   wh i t e   c e m e n t  

c o l o u r e d   w i th   m i n e r a l   p i g m e n t s :  

The  cement  mix  was  of  the  g e n e r a l   c o m p o s i t i o n :  

-  w h i t e   P o r t l a n d   ( cemen t ,   type   425:  100  p a r t s   b . w  .  

-  wa t e r   39  "  " 

-  s u p e r f l u i d i z i n g   a g e n t   a t   20%  c o n c e n t r . :   1  "  "  " 



The  d o s i n g   or  m e t e r i n g   d e v i c e  n ° 1   and  n°10 ,   w h i c h  g i v e  

p l a c e  t o  t h e   f o r m a t i o n   of   the   two  o u t s i d e   ( e x t e r n a l )   l a y e r s  

of  the   f i n i s h e d   s l a b ,   were   fed   w i t h   the   a b o v e  i n d i c a t e d   m i x  

a d d i t i o n e d   w i th   3.5%  b .w.   of  r ed   i r o n   o x i d e ,   w h i l e   t he   i n t e r  

m e d i a t e  m e t e r i n g   d e v i c e s   were  f e d  w i t h   t he   g e n e r a l  m i x .  

The  p r o c e s s   c o n d i t i o n s   were  t h e   same  as  t h o s e   used   in  , 

example   1 .  

A f t e r   s t a y i n g   in   w a t e r   and  d r y i n g  i n   the   a i r ,   the   s l a b s  

which  on  the   s u r f a c e   showed  a  u n i f o r m   l i g h t   red   t i n g e ,   w e r e  

m e a s u r e d   as  to  t h e i r   b e n d i n g   r e s i s t a n c e   w i t h   UNI  3 9 4 8  m e t h o d ,  

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



1)  P r o c e s s   f o r   the   c o n t i n u o u s   p r o d u c t i o n   of  s l a b s ,   p a n e l s  

and  o t h e r   l i k e   m a n u f a c t u r e d   a r t i c l e s ,   ba sed   on  w a t e r -  

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

n e t - l i k e   s t r u c t u r e s   made  ot   s y n t h e t i c   p o l y m e r s   as  r e i n  

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

ses   a t   l e a s t   one  f u l l   s e r i e s   of  t he   f o l l o w i n g   o p e r a t i o n s ,  

from  (a)  to  ( f ) ,   c a r r i e d   out   in  a  c o n t i n u o u s   w a y :  

(a)  d e p o s i t i o n   of  one  l a y e r   of  a  cement   mix  on  a  band  o r  

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

t i o n ;  

(b)  f e e d i n g   of  an  o p e n - m e s h ,   n e t - l i k e   s t r u c t u r e   c o n s i s t i n g  

of  a  f i b r i l l e d   f i l m   or  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 ,   onto   s a i d   l a y e r ,   in  the   d i r e c t i o n   a n d  

s e n s e   in  which   s a i d   band  or  p o r o u s   s u r f a c e   is   m o v i n g ;  

(c)  d e p o s i t i o n   of  the   n e t - l i k e   s t r u c t u r e   on  the   s u r f a c e   o f  

s a i d   l a y e r ;  

(d)  d e p o s i t i o n   of  one  l a y e r   of  cement   mix  on  s a i d   g e t - l i k e  

s t r u c t u r e ;  

(e)  c o m p a c t i n g   of  t he   whole  a s s e m b l y   c o n s i s t i n g   of  l a y e r s   o d  

cement   mix  and  of  the   n e t - l i k e   s t r u c t u r e ,   by  v i b r a t i o n s  

c a r r i e d   out   in  an  a t   l e a s t   v e r t i c a l   s e n s e ;  



( f )   c o m p r e s s i o n   of   s a i d   a s s e m b l y   or   who le ,   w i t h  t h e  c o n s e -  

q u e n t i a l   r e d u c t i o n  o f   i t s  c o n t e n t   in  w a t e r  t o   v a l u e s  

c o m p r i s e d   b e t w e e n   25%  and  35%  on  t h e  w e i g h t   of  t h e   s o  

l i d s   p r e s e n t .  

2)  P r o c e s s   a c c o r d i n g   to  c l a i m  1 ,   c h a r a c t e r i z e d   in  t h a t   t h e  

c o m p a c t i n g   o p e r a t i o n   (e)  i s   c a r r i e d   ou t   w i t h  a   s i m u l t a -  

neous   downward  p e r c u s s i o n   of  the   n e t s  e n b e d d e d  i n  t h e   c e m e n t .  

3)  P r o c e s s   a c c o r d i n g   to  c l a i m   1,  in  which   the   c o m p r e s s i o n  

o p e r a t i o n   ( f )   i s   p r e c e d e d   a n d / o r   f o l l o w e d   by  a  d e h y d r a  

t i o n   phase   of  t he   whole  or  s l a b ,  b y   s u c k i n g   o f f   the   wa 

t e r   u n d e r   v a c u u m .  

4)  Dev ice   for   r e g u l a t i n g   the   p r o c e s s   a c c o r d i n g   to  the   p r e  

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

ses   one  or  more  o p e r a t i o n a l   u n i t s ,   a r r a n g e d   in  s e r i e s , ?  

each  one  c o n s i s t i n g   o f :  

( a ' )   a  f e e d e r   of  n e t - l i k e   s t r u c t u r e s   w i t h   open  m e s h e s ,  

c o n s i s t i n g   of  one  or  more  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 ;  

( b ' )   a  h o r i z o n t a l   p o r o u s   s u r f a c e   in  m o t i o n ;  

( c ' )   a  d e v i c e   for   the  g u i d i n g   of  the  n e t - l i k e   s t r u c t u r e  

on  s a i d   p r o r o u s   s u r f a c e ;  



( d ' )   a t   l e a s t   one  f e e d i n g - d o s i n g   d e v i c e   fo r   t he   d e p o s i -  

t i o n  o f   t he   cement   mix  on  s a i d   s u r f a c e   or  on  s a i d  

n e t - l i k e   s t r u c t u r e ;  
at  l e a s t  

( e ' )   a  v i b r a t o r ,   v i b r a t i n g / i n  t h e  v e r t i c a l   s e n s e   fo r   t h e  

c o m p a c t i n g   of  the   cement   m i x ;  

( f ' )   a  c o m p r e s s o r   f o r   the   c o m p r e s s i n g   of  the   cement   m i x .  

5)  Dev ice   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d   in  t h a t   i t  

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

c o m p r e s s o r   ( f ' ) .  

6)  Dev ice   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d   in  t h a t   t h e  
v i b r a t o r   ( e l )   c o m p r i s e s   r o t a t i n g   r o l l e r s   p r o v i d e d   w i t h  
r a d i a l l y   a r r a n g e d   r e l i e f s   which  are   in  c o n t a c t   w i t h ,   o r  
draw  in  t he   s u r f a c e   of  t he   s l a b .  
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