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(m)  Apparatus  for  making  fibre-reinforced  cement  sheet  mat 
@  Apparatus  for  making  fibre-reinforced  cement  sheet 
material,  particularly  such  material  reinforced  with  glass 
fibres,  comprises  a  vessel  (10)  for  holding  an  aqueous 
fibre-containing  cement  slurry  and  having  an  outlet  defined 
between  a  water-pervious  belt  (12)  passing  around  a  guide 
roller  (13)  and  a  superposed  roller  (17),  so  that  a  layer  of the 
cement  slurry  is  deposited  on  the  belt  and  subsequently 
de-watered  by  drainage  apparatus  (24),  the  de-watered 
fibrous  cement  web  being  wound  on  to  a  roller  from  which 
sheets  are  cut  when  a  sufficient  thickness  has  been  built  up. 
An  agitator  in  the  vessel  (10)  comprises  parallel  strips  (30) 
disposed  in  vertical  planes  at  right  angles  to  the  roller  axes 
and  spaced  across  the  width  of  the  outlet  immediately 
upstream  thereof,  the  strips  being  mounted  on  a  common 
horizontally  reciprocable  carriage  (33,34).  The  lower  ends 
(47)  of  the  strips  (30)  project  right  into  the  nip  between  the 
belt  (12)  and  superposed  roller  (17)  so  as  to  produce 
turbulence  immediately  upstream  of  the  outlet. 



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

sheet   m a t e r i a l ,   p a r t i c u l a r l y   but  not  e x c l u s i v e l y   such  m a t e r i a l  

r e i n f o r c e d   with  g la s s   f i b r e s .  

Various  types   of  machines  have  been  developed  for  making  cement  s h e e t  

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

more  p a r t i c u l a r l y   concerned  with  a p p a r a t u s   of  the  kind  compr i s ing   a 

vessel  for  ho ld ing   an  aqueous  f i b r e - c o n t a i n i n g   cement  s l u r r y   and  an 

end less   w a t e r - p e r v i o u s   be l t   for   r e c e i v i n g   and  d e - w a t e r i n g   a  l a y e r   o f  

the  s l u r ry   and  a r ranged   to  move  around  a  s e r i e s   of  guide  r o l l e r s ,   one 

of  said  guide  r o l l e r s   c o o p e r a t i n g   with  a  superposed  p a r a l l e l   r o l l e r   t o  

def ine   the  o u t l e t   for   the  s l u r r y   from  the  vessel  on  to  the  b e l t .  

Apparatus  of  t h i s   kind  is  d e s c r i b e d ,   for   example,  in  U.K.  P a t e n t  

A p p l i c a t i o n   No.  2059867A  of  Bell  M a s c h i n e n f a b r i k   AG. 

A  problem  which  a r i s e s   in  such  machines ,   p a r t i c u l a r l y   when  us ing  g l a s s  

f i b r e s ,   is  the  tendency  for  the  f i b r e s   to  become  unevenly  d i s t r i b u t e d  

and  to  be  a l i g n e d   p redominan t ly   in  one  d i r e c t i o n ,   the  d i r e c t i o n   o f  

movement  of  the  b e l t ,   with  the  r e s u l t   t h a t   the  s t r e n g t h   of  the  s h e e t  

ma te r i a l   produced  is  lower  than  i t   could  be  with  uniform  random 

d i s t r i b u t i o n   of  the  f i b r e s ,   and  in  p a r t i c u l a r   is  s u b s t a n t i a l l y   lower  i n  

the  d i r e c t i o n   t r a n s v e r s e   to  the  d i r e c t i o n   of  movement  of  the  b e l t   t h a n  

i t   is  in  the  d i r e c t i o n   of  movement.  Various  measures ,   i n c l u d i n g  

a g i t a t o r s   in  the  v e s s e l ,   have  been  proposed  to  improve  the  mixing  o f  

the  f i b r e s   in to   the  cement  and  to  ensure   random  d i s t r i b u t i o n   of  t h e  

f i b r e s ,   but  none  have  been  wholly  s u c c e s s f u l .  

According  to  the  p r e s e n t   i n v e n t i o n ,   in  a p p a r a t u s   of  the  kind  c o m p r i s i n g  

a  vessel  for   ho ld ing   an  aqueous  f i b r e - c o n t a i n i n g   cement  s l u r r y   and  an  

endless   w a t e r - p e r v i o u s   be l t   for  r e c e i v i n g   and  de -wa te r ing   a  l a y e r   o f  

the  s l u r ry   and  a r r anged   to  move  around  a  s e r i e s   of  guide  r o l l e r s ,   one 

of  said  guide  r o l l e r s   c o o p e r a t i n g   with  a  superposed  p a r a l l e l   r o l l e r   t o  

def ine   the  o u t l e t   for   the  s l u r r y   from  the  vessel   on  to  the  b e l t ,   a n  



a g i t a t o r   is  p rov ided   in  the  v e s s e l ,   ex tend ing   i n to   the  nip  between  t h e  

superposed   r o l l e r   and  the  b e l t   where  i t   passes   around  the  guide  r o l l e r  

and  e x t e n d i n g   a c ro s s   the  width  of  the  nip,   so  as  to  cause  t u r b u l e n c e   i n  

the  s l u r r y   immedia te ly   upst ream  of  the  o u t l a t .  

The  a g i t a t o r   is  p r e f e r a b l y   formed  by  a  s e r i e s   of  s i m i l a r   p a r a l l e l  

b lades   d i sposed   in  v e r t i c a l   planes  and  spaced  from  one  ano ther   a c r o s s  

the  width  of  the  nip.   Advantageously   the  b lades   are  d isposed   in  p l a n e s  

p a r a l l e l   to  the  d i r e c t i o n   of  novement  of  the  b e l t   and  are  mounted  f o r  

r e c i p r o c a t i n g   movement  paral   el  to  the  width  of  the  n i p .  

The  r e c i p r o c a t i n g   movement  of  the  blades  p roduces   t u r b u l e n c e   in  t h e  

cement  s l u r r y   immedia te ly   p s t r e a m   of  t ie   o u t l e t   and  thereby   p r o d u c e s  

improved  u n i f o r m i t y   of  d i s . r i b u t i o n   of  the  f ib res   in  the  cement  w h i l e  

reduc ing   t h e i r   tendency  to  be  o r i e n t e d   in  one  d i r e c t i o n .  

Conven ien t ly   the  b lades   π y  each  have  a  v e r t i c a l l y   ex tend ing   uppe r  

p o r t i o n   c o n n e c t e d   to  a  comon  h o r i z o n t a l l y   r e : i p r o c a b l e   c a r r i a g f   and  a  

curved  lower  p o r t i o n   whi  h  has  one  edge  ly ing   c l o s e l y   ad j acen t   to  t h e  

superposed   r o l l e r   and  which  has  i t s   lower  end  extending  into  tte  n i p  

between  the  supe rposed   ro l l e r   and  the  b e l t   pass ing   around  the  j u i d e  

r o l l e r .   The  c a r r i a g e   my  be  mounted  on  r o l l e r s   above  the  ves el  f o r  

i t s   h o r i z o n t a l   r e c i p r o c  t i n g   movement,  and  may  be  a r ranged   tc  be  d r i v e n  

by  a  crank  and  c o n n e c t n g   rod  from  a  motor.  With  such  an  at  a n g e m e n t ,  
the  means  for   r e c i p r o c t i n g   the  blades  are  d isposed  c o n v e n i e i t l y   above  

the  l eve l   of  the  ceme  s l u r r y   in  the  vesse l   but  the  lower  ends  of  t h e  

b lades   p rov ide   the  ne  cessary  t u r b u l e n c e   j u s t   where  it   is  requi red ,   a s  

t h e  c e m e n t   s l u r r y   er  ers   the  o u t l e t   and  is  depos i t ed   on  the  b e l t .  

F i b r e - r e i n f o r c e d   c e n t   shee t   ma te r i a l   made  on  a p p a r t u s   i n  a c c o r d a n c e  

with  the  i n v e n t i o r h a s   been  found  to  have  c o n s i d e r a t l y   improved 

s t r e n g t h   p r o p e r t i ; ,   p a r t i c u l a r l y   as  r egards   the  ra t io   of  ' t r e n g t h   i n  

the  l o n g i t u d i n a l   d i r ec t i on   to  t h a t   in  the  t r a n s v e r s e   d i r e c t i o n ,   due  t o  



the  more  uniform  d i s t r i b u t i o n   of  the  f i b r e s   and  the  reduced  o r i e n t a t i o n  

of  the  f i b r e s   in  the  cement.  This  is  p a r t i c u l a r l y   noted  in  s h e e t  

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

A  s p e c i f i c   embodiment  of  the  i n v e n t i o n   will   now  be  de sc r ibed   in  more 

de t a i l   by  way  of  example  and  with  r e f e r e n c e   to  the  accompanying 

drawings,   in  w h i c h :  

FIGURE  1  is  a  schemat ic   side  e l e v a t i o n a l   view  of  an  appa ra tu s   i n  

accordance  with  the  i n v e n t i o n ,  

FIGURE  2  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  to  a  l a r g e r   sca le   of  the  l e f t  

hand  end  of  F igure   1,  and 

FIGURE  3  is  an  end  e l e v a t i o n ,   to  a  l a r g e r   s ca le   again ,   showing  t h e  

mounting  of  the  p a r a l l e l   blades  in  the  a p p a r a t u s   of  F igures   1  and  2. 

As  shown  in  F igu re s   1  and  2,  the  appa ra tu s   compr i ses   a  vessel  10  f o r  

holding  an  aqueous  f i b r e - c o n t a i n i n g   cement  s l u r r y   11,  and  an  e n d l e s s  

w a t e r - p e r v i o u s   b e l t   12,  e.g.  of  f e l t ,   which  is  a r ranged   to  be  d r i v e n  

around  a  s e r i e s   of  guide  r o l l e r s   13,  14,  15.  S lu r ry   is  d e l i v e r e d   t o  

the  vessel  10  c o n t i n u o u s l y   during  o p e r a t i o n   through  a  supply  pipe  16.  

The  r i g h t   hand  end  of  the  vessel  10  is  de f ined   p a r t l y   by  the  u p p e r  

sur face   of  the  b e l t   12  as  i t   passes  around  the  guide  r o l l e r   13  a n d  

p a r t l y   by  a  superposed   r o l l e r   17,  which  is  d r iven   in  the  o p p o s i t e   s e n s e  

to  the  sense  of  r o t a t i o n   of  the  guide  r o l l e r   13.  A  small  gap  18  

between  the  upper  su r f ace   of  the  b e l t   12  and  the  lowermost  pa r t   of  t h e  

pe r iphe ry   of  the  r o l l e r   17  c o n s t i t u t e s   the  o u t l e t   from  the  vessel   10 

and  permits   a  t h in   l a y e r   19  of  the  cement  s l u r r y   to  be  d e p o s i t e d   on  t h e  

b e l t .   In  accordance   with  normal  p r a c t i c e ,   a  r o t a r y   a g i t a t o r   20  i s  

disposed  in  the  vesse l   10  to  cause  t u r b u l e n c e   in  the  s lu r ry   11 .  

The  l aye r   19  of  f i b r e - c o n t a i n i n g   cement  s l u r r y   on  the  be l t   12  i s  

de-watered   in  known  manner  through  the  b e l t   using  a  f i r s t   g r a v i t y  



d r a i n a g e   chamber  24  and  a  second  s u c t i o n   d ra inage   chamber  25.  A f t e r  

d e - w a t e r i n g ,   the  l ayer   19  becomes  a  cohes ive   web  26  of  f i b r e - r e i n f o r c e d  

cement  which  is  picked  up  from  the  be l t   12  and  wound  on  to  a  r o t a t a b l e  

p i v o t a l l y   mounted  r e c e i v i n g   r o l l e r   27.  When  a  s u f f i c i e n t   t h i c k n e s s   o f  

f i b r e - r e i n f o r c e d   cement  has  been  b u i l t   up  on  the  su r f ace   of  the  r o l l e r  

27,  i t   is  cut  a x i a l l y   of  the  r o l l e r   and  taken  off  for  p r e s s u r e  

d e - w a t e r i n g   and  c u r i n g .  

The  novel  f e a t u r e s   of  the  p r e s e n t   i n v e n t i o n   l i e   in  the  a d d i t i o n a l  

a g i t a t o r   p rovided   in  the  vesse l   10,  ex tend ing   into  the  nip  between  t h e  

r o l l e r   17  and  the  be l t   12.  This  a g i t a t o r   is  formed  by  a  s e r i e s   o f  

s i m i l a r   p a r a l l e l   blades  30  which  are  d i sposed   in  v e r t i c a l   p l a n e s  

p a r a l l e l   to  the  d i r e c t i o n   of  movement  of  the  be l t   12  ( i . e .   at  r i g h t  

ang le s   to  the  axes  of  the  r o l l e r s   13,  17)  and  spaced  from  one  a n o t h e r  

a c ro s s   the  width  of  the  vesse l   10  and  the  o u t l e t   18  i m m e d i a t e l y  

ups t ream  of  the  l a t t e r .   The  b l ades   30  each  have  a  v e r t i c a l l y   e x t e n d i n g  

upper  p o r t i o n   31  secured  to  a  r e s p e c t i v e   web  32  of  a  v e r t i c a l   c h a n n e l  

s e c t i o n   member  33  secured  to  a  h o r i z o n t a l   beam  34  ex tend ing   across   t h e  

width  of  the  vessel   10.  The  beam  34  is  provided  with  upper  and  l o w e r  

r a i l s   35,  36  engaging  grooved  upper  and  lower  r o l l e r s   37,  38  mounted  on 

f ixed   p i v o t s   39  on  ups tand ing   b r a c k e t s   40  bo l ted   to  r e s p e c t i v e   s ides   o f  

the  vesse l   10.  The  beam  34  with  the  channel  s ec t i on   members  33  t h u s  

c o n s t i t u t e s   a  c a r r i a g e   which  is  h o r i z o n t a l l y   r e c i p r o c a b l e   between  t h e  

r o l l e r s   37,  38.  For  producing  such  h o r i z o n t a l   r e c i p r o c a t i n g   movement 

of  the  c a r r i a g e   33,  34,  i t   is  connec ted   via  a  p i v o t a l l y   mounted  

c o n n e c t i n g   rod  41  to  a  crank  pin  42  on  a  disc  48  which  is  dr iven  by  a  

b e l t   43  from  a  motor  (not  shown).  The  c a r r i a g e   speed  can  be  v a r i e d  

i n d e p e n d e n t l y   of  the  speed  of  the  b e l t   12,  though  t h e i r   d r ive s   may  be  

e l e c t r i c a l l y   l inked   so  t h a t   i n c r e a s e   in  the  speed  of  the  b e l t   12 

r e s u l t s   in  an  i nc rea se   in  the  speed  of  the  c a r r i a g e   33,  34 .  

The  b l ades   30  are  connected  to  one  ano the r   near  t h e i r   m i d - l e n g t h s   by  a 



spacer   rod  44.  The  lower  p o r t i o n   45  of  each  blade  30  is  curved  and  ha s  

one  edge  46  ly ing  c l o s e l y   a d j a c e n t   to  the  pe r iphery   of  the  upper  r o l l e r  

17.  The  end  47  of  each  blade  30  extends  into  the  nip  between  the  u p p e r  

su r f ace   of  the  b e l t   12  pass ing   round  the  guide  r o l l e r   13  and  t h e  

superposed   r o l l e r   17.  Hor i zon ta l   r e c i p r o c a t i n g   movement  of  t h e  

c a r r i a g e   33,  34  thus  causes   the  b lades   30  to  r e c i p r o c a t e   h o r i z o n t a l l y ,  

at  r i g h t   angles   to  t h e i r   wid th ,   and  to  cause  t u r b u l e n c e   j u s t   where  i t  

is  r e q u i r e d   for   mixing  the  f i b r e s   more  uniformly  in  the  s l u r r y   and  

reduc ing   t h e i r   tendency  to  l i e   p a r a l l e l   to  one  a n o t h e r .   Measurements  o f  

the  modulus  of  r up tu re   of  g l a s s - f i b r e   r e i n f o r c e d   cement  shee t   m a t e r i a l  

were  made  on  the  a p p a r a t u s   d e s c r i b e d   above,  in  d i r e c t i o n s   p a r a l l e l   and 

t r a n s v e r s e   to  the  l eng th   of  the  s h e e t ,   i . e .   to  the  d i r e c t i o n   o f  

movement  of  the  be l t   12,  f i r s t l y   with  a g i t a t i o n   by  r e c i p r o c a t i o n   of  t h e  

b lades   30  and  secondly  w i thou t   such  r e c i p r o c a t i o n ,   for   compar i son .   The 

r a t i o   of  modulus  of  rup tu re   in  the  l o n g i t u d i n a l   d i r e c t i o n   to  t h a t   i n  

the  t r a n s v e r s e   d i r e c t i o n   was  approx ima te ly   1.3  for  the  shee t   made  w i t h  

such  a g i t a t i o n   and  a p p r o x i m a t e l y   1.6  for  the  sheet   made  w i t h o u t  

a g i t a t i o n ,   showing  the  improvement  r e s u l t i n g   from  the  p r e s e n t  

i n v e n t i o n .  

Other  forms  of  a g i t a t o r   e x t e n d i n g   into  the  nip  between  the  r o l l e r   17 

and  b e l t   12  may  be  employed  in  p lace   of  or  in  a d d i t i o n   to  the  b l a d e s  

30.  For  example,  a i r   may  be  bubbled  into  the  f i b r e - c o n t a i n i n g   cemen t  

s l u r r y   from  a  tube  or  tubes  having  o u t l e t s   in  the  nip.   For  t h i s  

purpose ,   s m a l l - b o r e   tubes  may  be  a t t a c h e d   to  the  s ides   of  the  b l a d e s  

30,  the  open  o u t l e t   ends  of  the  tubes  being  l o c a t e d   c l o se   to  the  e n d s  

47  of  the  b lades .   Means  may  a l t e r n a t i v e l y   be  p rov ided   for   o s c i l l a t i n g  

each  blade  30  about  a  r e s p e c t i v e   v e r t i c a l   axis   l y ing   a long  i t s   u p p e r  

p o r t i o n   31,  e i t h e r   in  place  of  or  in  a d d i t i o n   to  the  r e c i p r o c a t i n g  

movement  of  al l   the  b lades   p a r a l l e l   to  the  width  of  the  n i p .  



1.  Appara tus   for  making  f i b r e - r e i n f o r c e d   cement  sheet   m a t e r i a l ,  

compr is ing   a  vessel   for  holding  an  aqueous  f i b r e - c o n t a i n i n g   c e m e n t  

s l u r r y   and  an  end l e s s   w a t e r - p e r v i o u s   b e l t   for  r e c e i v i n g   and  d e - w a t e r i n g  

a  l ayer   of  the  s l u r r y   and  a r r anged   to  move  around  a  s e r i e s   of  g u i d e  

r o l l e r s ,   one  of  said  guide  r o l l e r s   c o o p e r a t i n g   with  a  s u p e r p o s e d  

p a r a l l e l   r o l l e r   to  de f ine   the  o u t l e t   for  the  s l u r r y   from  the  vesse l   on 

to  the  b e l t ,   and  an  a g i t a t o r   being  p rov ided   in  the  v e s s e l ,  

c h a r a c t e r i s e d   in  t h a t   the  a g i t a t o r   extends   into  the  nip  between  t h e  

superposed   r o l l e r   and  the  b e l t   where  the  be l t   passes  around  the  g u i d e  

r o l l e r ,   and  ex tends   ac ross   the  width  of  the  nip,  so  as  to  c a u s e  

t u r b u l e n c e   in  the  s l u r r y   immedia te ly   upstream  of  the  o u t l e t .  

2.  Appara tus   acco rd ing   to  Claim  1,  c h a r a c t e r i s e d   in  tha t   t h e  

a g i t a t o r   is  formed  by  a  s e r i e s   of  s i m i l a r   p a r a l l e l   blades  d i sposed   i n  

v e r t i c a l   p l anes   and  spaced  from  one  ano the r   across   the  width  of  the  n i p .  

3.  Appara tus   a cco rd ing   to  Claim  2,  c h a r a c t e r i s e d   in  tha t   the  b l a d e s  

are  d i sposed   in  p l anes   p a r a l l e l   to  the  d i r e c t i o n   of  movement  of  t h e  

be l t   and  are  mounted  for  r e c i p r o c a t i n g   movement  p a r a l l e l   to  the  w i d t h  

of  the  n i p .  

4.  Appara tus   acco rd ing   to  Claim  3,  c h a r a c t e r i s e d   in  tha t   the  b l a d e s  

each  have  a  v e r t i c a l l y   ex tend ing   upper  po r t i on   connected  to  a  common 

h o r i z o n t a l l y   r e c i p r o c a b l e   c a r r i a g e   and  a  curved  lower  po r t ion   which  ha s  

one  edge  ly ing   c l o s e l y   a d j a c e n t   to  the  superposed  r o l l e r   and  which  has  

i t s   lower  end  e x t e n d i n g   into  the  nip  between  the  superposed  r o l l e r   a n d  

the  b e l t   p a s s ing   around  the  guide  r o l l e r .  

5.  Appara tus   acco rd ing   to  Claim  4,  c h a r a c t e r i s e d   in  tha t   t h e  

c a r r i a g e   is  mounted  on  r o l l e r s   above  the  vessel  for  i t s   h o r i z o n t a l  

r e c i p r o c a t i n g   movement.  

6.  Appara tus   acco rd ing   to  Claim  5,  c h a r a c t e r i s e d   in  tha t   t h e  

c a r r i a g e   is  a r r a n g e d   to  be  dr iven  by  a  crank  and  connect ing   rod  from  a 

motor .  
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