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©  Manufacturing  process  for  concrete  roof  tiles. 
The  need  for  curing  moulds  in  the  manufacture  of  con- 

crete  roof  tiles becomes  possible  in  a  process  which  over- 
comes  the  problem  of  handling  thin,  non-planar,  uncured 
(and  necessarily  wet)  tiles  and  which  comprises  the  steps  of 
metering  concrete  mix  into  a  tile  mould,  applying  pressure  to 
the  mix  in  the  mould  both  to  form  an  uncured  tile  having  a 
thin,  non-planar  shape  which  nevertheless  permits  packing  of 
the  tiles  to  form  a  substantially  solid  block  of tiles,  and  also  to 
dewater  and  deaerate  the  mix  and  give  an  uncured  tile  con- 
taining  the  water  required  for  hydraulic  curing,  removing  the 
uncured  tile  from  the  mould,  and  loading  the  tile  into  a  sup- 
port  frame - the  steps  being  repeated,  and  the  loading  being 
carried  out  with  the  repitition  of  the  steps,  so  as  to  form  a 
virtuallysolid  block of  uncured  tiles  on  the  support frame;  and 
curing  the  tiles  or  allowing  the  tiles  to  cure,  while  in  the  form 
of the  solid  block. 





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   for  m a n u f a c t u r i n g  

c o n c r e t e   roof  t i l e s .  

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

p r o c e s s   for  m a n u f a c t u r i n g   c o n c r e t e   roof   t i l es   without   the  use  o f  

c u r i n g   m o u l d s ,   the  p r o c e s s   c o m p r i s i n g   the  s t eps   of  m e t e r i n g   c o n c r e t e  

mix  into  a  tile  m o u l d ,   a p p l y i n g   p r e s s u r e   to  the  mix  in  the  m o u l d  

both  to  fo rm  an  u n c u r e d   tile  hav ing   a  thin,   n o n - p l a n a r   s h a p e   w h i c h  

n e v e r t h e l e s s   p e r m i t s   p a c k i n g   of  the  t i l e s   to  fo rm  a  s u b s t a n t i a l l y  

solid  block  of  t i l e s ,   and  a lso   to  d e w a t e r   and  d e a e r a t e   the  mix  a n d  

give  an  u n c u r e d   t i le  c o n t a i n i n g   the  w a t e r   r e q u i r e d   for  h y d r a u l i c  

c u r i n g ,   r e m o v i n g   the  u n c u r e d   tile  f rom  the  mould ,   and  l o a d i n g   t h e  

tile  into  a  s u p p o r t   f r a m e ;   the  s t eps   being  r e p e a t e d ,   and  the  l o a d i n g  

being  c a r r i e d   out  with  the  r e p i t i t i o n   of  the  s t e p s ,   so  as  to  f o rm  a  

v i r t u a l l y   sol id  b lock   of  u n c u r e d   t i les   on  the  s u p p o r t   f r a m e ;   a n d  

c u r i n g   the  t i l e s ,   or  a l l owing   the  t i les   to  c u r e ,   while  in  the  f o r m   of  

the  sol id  b l o c k .  



It  is  by  the  f o r m a t i o n   of  the  sol id  b lock   of  u n c u r e d   t i l e s  

tha t   it  b e c o m e s   p o s s i b l e   to  d i s p e n s e   w i t h  c u r i n g   m o u l d s   and  y e t  

p r o c e s s   the  thin,   n o n - p l a n a r ,   u n c u r e d   (and  n e c e s s a r i l y   wet)  t i l e s .  

This   i n v e n t i o n   is  p a r t i c u l a r l y   d i r e c t e d   to  i m p r o v e m e n t   u p o n  

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

c o n c r e t e   roof  t i l e s .   It  can  t o t a l l y   e l i m i n a t e   the  need   for  c u r i n g   p a l l e t s  

in  the  c u r i n g   or  h a r d e n i n g   p r o c e s s e s .  

This   is  a c h i e v e d   by  a  p r o c e s s   of  p r e s s u r e   and  e x t r a c t i o n   of  

a i r   and  w a t e r ,   wh ich   l e a v e s   the  f r e s h   t i l e s   a l r e a d y   with  a  m i n i m u m   of  

m e c h a n i c a l   r e s i s t a n c e .   The  t i l e s   u s u a l l y   have  e x a c t l y   c o m p l e m e n t a r y  

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

face   wh i l s t   s t i l l   f r e s h ,   o p t i o n a l l y   s e p a r a t e d   by  a  fine  f i lm  of  p a p e r  

or  o t h e r   p r o d u c t s ,   to  f o r m   a  so l id   b lock  of  c o n c r e t e   w i thou t   g a p s ,  

wh ich ,   once  e n c l o s e d   in  a  s u p p o r t - c a s e   or  f r a m e   of  the  s a m e   s h a p e  

as  the  ou t s ide   pa r t   of  the  c o n c r e t e   b l o c k s ,   p e r m i t   that   this   c a n  

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

the  t i l e s   wi th in   s u f f e r i n g   any  d a m a g e .   Once  the  p r o t e c t i n g   s u p p o r t -  

c a se   has  been  r e m o v e d ,   the  t i l e s   r e m a i n   in  a  b lock   d u r i n g   all  t h e  

f o l l o w i n g   s t a g e s   of  s t a c k i n g   in  the  ya rd   and  t r a n s p o r t a t i o n   to  t h e  

b u i l d i n g   s i t e .  

Thus ,   the  p r i n c i p l e   o b j e c t i v e   of  this   i n v e n t i o n   is  t h e  

i m p r o v e m e n t   in  the  e x i s t i n g   s y s t e m s   of  m a s s - p r o d u c t i o n   o f  

c o n c r e t e   t i l e s .  

At  the  p r e s e n t ,   c o n c r e t e   roof  t i l e s   a re   m a n u f a c t u r e d   by  t i l e  

m a k i n g   m a c h i n e s   u s i n g   p r e s s u r e   or  e x t r u s i o n   and  the  f r e s h  

c o n c r e t e   m a s s   is  left  on  i n d i v i d u a l   m o u l d s   or  p a l l e t s ,   u s u a l l y   o f  

a l u m i n i u m ,   w h e r e   it  r e m a i n s   unt i l   a f t e r   h a r d e n i n g ,   to  be  l a t e r  



d e - p a l l e t e d   and  packed .   Given  the  g r e a t   speed   and  the  g r e a t   v o l u m e  

of  p r o d u c t i o n ,   it  is  n e c e s s a r y   to  s t o r e   the  f r e s h   t i les   d u r i n g   t h e  

c u r i n g   p r o c e s s   in  r a c k s ,  w h i c h   a re   u s u a l l y   m o b i l e ,   and  to  t r a n s p o r t  

t he se   r a c k s   to  c u r i n g   c h a m b e r s   in  which   they  r e m a i n   a  m i n i m u m   o f  

eight   h o u r s .   L a t e r   the  r a c k s   a re   t aken   f rom  the  c u r i n g   c h a m b e r   t o  

an  u n l o a d i n g   s t a t i o n ,   the  m o u l d s   and  t i l es   p a s s i n g   f ina l ly   t h r o u g h   a  

d e - p a l l e t t i n g   s t a t i o n   and  t h r o u g h   a  p a c k i n g   s t a t ion .   A  d i a g r a m  

i l l u s t r a t e s   this   c o n v e n t i o n a l   tile  m a k i n g   p r o c e s s :  -  

F i g u r e   1  is  a  d i a g r a m   of  a  c o n v e n t i o n a l   tile  m a k i n g   p r o c e s s .  

In  F i g u r e   1, 

T-  tile  m a k i n g   m a c h i n e   f rom  which  the  f r e s h   t i l e s   come   out  on  

t h e i r   m o u l d s / p a l l e t s .  

A -   f r e s h   t i l e s   a re   loaded   on  the  r a c k s  

B -  r a c k s   a r e   c o n v e y e d   to  the  c u r i n g   c h a m b e r s / t u n n e l s   (C)  

C -   c u r i n g   c h a m b e r s  

D -  r a c k s   a re   r e m o v e d   f rom  c u r i n g   c h a m b e r s  

E -   t i l es   on  t h e i r   mou lds   a re   t aken   off  the  r a c k s  

F  -   c u r e d   t i l e s   a re   r e m o v e d   f r o m   m o u l d s / d e - p a l l e t t e d   ( m o u l d s   a r e  

r e t u r n e d   to  1) 

G -  cu r ed   t i l e s   are   p a c k e d  

P  -   p a c k e d   t i l e s   are  c o n v e y e d   to  s t o r a g e   y a r d  

Th i s   p r o c e s s   r e q u i r e s   m o u l d s   and  r a c k s   which  with  t h e  

a u x i l i a r y   e q u i p m e n t ,   n a m e l y   a u t o m a t i c   s y s t e m s   of  r a ck   l o a d i n g ,  

c o n v e y a n c e   s y s t e m s   for  the  r a c k s ,   c u r i n g   c h a m b e r s ,   s y s t e m s   f o r  

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

and  s y s t e m s   for  packing   the  t i l e s ,   r e p r e s e n t s   a  l a r g e   i n v e s t m e n t .  

It  a l so   i m p l i e s   l a r g e   p e r s o n n e l ,   m a i n t e n a n c e   and  a m o r t i z a t i o n   c o s t s .  



The  p r o p o s e d   i n v e n t i o n ,   ob jec t   of  this   pa ten t ,   s e e k s  

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

s u b s t i t u t i o n   for   the  above  d e s c r i b e d   s t a g e s   of  the  p r e v i o u s   m a n u f a c t u r i n g  

p r o c e s s ,   of  a  s y s t e m   of  so l id   b lock   f o r m a t i o n   and  c o n t i n u o u s  

c u r i n g   c h a m b e r ;   the  only  a u x i l i a r y   e q u i p m e n t   be ing   the  s u p p o r t - c a s e s ,  

as  i l l u s t r a t e d   in  F i g u r e   2. 

F i g u r e   2  is  a  d i a g r a m   of  t i le  m a k i n g   p r o c e s s   of  the  i n v e n t i o n .  

In  F i g u r e   2 ,  

T  -   t ile  m a c h i n e ,   out  of  which  c o m e s   the  f r e s h   t i l e s  

A -   so l id   b l o c k s   a r e   f o r m e d   in  the  s u p p o r t - c a s e s  

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

c h a m b e r  

P  -   c u r e d   b l o c k s   p a s s   to  the  s t o r a g e   y a r d ,   the  empty   s u p p o r t - c a s e s  

r e t u r n i n g   to  p h a s e   A to  be  f i l led  a g a i n .  

To  be  able  to  u n d e r s t a n d   b e t t e r   th is   m a n u f a c t u r i n g   p r o c e s s ,  

an  e x a m p l e   is  i l l u s t r a t e d   in  F i g u r e   3. 

F i g u r e   3  is  an  e x a m p l e   of  the  p r o c e s s   of  the  i n v e n t i o n .  

In  F i g u r e   3 ,  

1  and  1 '  -   c o n c r e t e   m i x e r  

T -   c o n v e y o r   be l t s   of  a l r e a d y   m i x e d   c o n c r e t e  

2 -  l i n e a l   p r e s s   of  v a r i o u s   s t a g e s  

3 -  v a c u u m   e x t r a c t o r  

4 -  f o r m a t i o n   of  so l id   b l o c k  

5 -  c o n t i n u o u s   c u r i n g   t u n n e l  

6 -  h a r d e n e d   so l id   b l o c k s   r e a d y   to  go  to  the  s t o r a g e   y a r d   ( P )  



If  the  s u p p o r t - c a s e s   a re   n o n - d i s p o s a b l e   they  r e t u r n   t o  

s tage   4. 

F i g u r e   4  is  an  e x a m p l e   of  a  p r e s s   e m p l o y e d   in  the  p r e s e n t  

i n v e n t i o n .  

In  F i g u r e   4  can  be  seen   a  r o t a t i n g   p r e s s   of  5  s t a g e s ,   i n  

which  four  t i l e s   a re   p r o d u c e d   in  p a r a l l e l   s i m u l t a n e o u s l y .  

1 -  e x t r a c t i o n   by  v a c u u m   of  f r e s h l y   p r e s s e d   t i l e  

2 -  load ing   of  c o n c r e t e  

3 -  p r e - p r e s s i n g   p r o c e s s  

4 -  p r e s s u r e   and  e x t r a c t i o n   of  w a t e r   and  a i r  

5 -  d e - f r a m i n g / d e - p a l l e t t i n g   p r o c e s s   by  e l e v a t i o n  

The  r e s u l t s   of  the  f o r m a t i o n   of  the  b locks   can  be  seen   i n  

the  fo l lowing   d i a g r a m s ,   w h e r e  

F i g u r e s   5  to  8  i l l u s t r a t e   sol id  b l o c k s   f o r m e d   d u r i n g   t h e  

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

F i g u r e   5 

- - - - - - -   b lock  of  c o n c r e t e   roof   t i l e s   with  s m a l l   s p a c e s   b e t w e e n   t i l e s ,  

a  f i v e - s i d e d   s u p p o r t - c a s e   in  h o r i z o n t a l   p o s i t i o n .  

F i g u r e   6 

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

l a t e r a l l y ,   e n c a s i n g   a  sol id   block  of  r idge   t i l e s ,   in  a  t h r e e -  

s ided  s u p p o r t - c a s e   which  is  v e r t i c a l .  



F i g u r e  7  

- - - - - - -   s een   f rom  a b o v e ,   a  b lock  o f   c o n c r e t e   roof   t i l e s   with  l o w e r  

h o r i z o n t a l   s u p p o r t ,   side  ends  c l o s e d .  

F i g u r e  8  

- - - - - - -   h o r i z o n t a l   b l o c k   of  t i l e s   with  t h r e e   s i d e s   c l o s e d .  

This   i n v e n t i o n   o f f e r s   ve ry   i m p o r t a n t   a d v a n t a g e s   over   t h e  

c o n v e n t i o n a l   s y s t e m s   of  c o n c r e t e   roof  t i le  p r o d u c t i o n   a l r e a d y   i n  

e x i s t e n c e .   T h e s e   a re   l i s t e d   b e l o w .  

a  D r a s t i c   r e d u c t i o n s   in  the  cost   of  a u x i l i a r y   e l e m e n t s   a n d  

a u t o m a t i c   s y s t e m s  -   so  much   so  that   the  co s t s   of  a  f a c t o r y ' s  

i n v e s t m e n t   can  be  r e d u c e d   to  a p p r o x .   one  t h i r d .  

b  The  r u n n i n g   of  a  f a c t o r y   is  p o s s i b l e   by  four   people   per   s h i f t ;  

for  the  c o n c r e t e   m i x e r ,   the  t i le   m a c h i n e ,   the  b lock  f o r m a t i o n  

and  the  t r a n s p o r t a t i o n   of  the  b l o c k s   to  the  s t o r a g e   y a r d .  

c  R e d u c t i o n   of  m a i n t e n a n c e   c o s t s  

d  G r e a t   v e r s a t i l i t y   in  p a t t e r n s   of  t i l e s ,   c u r i n g   m o u l d s   not  b e i n g  

n e c e s s a r y .  

e  P o s s i b i l i t y   of  p r o d u c i n g   c o l o u r e d   t i l e s   in  which   the  c o l o u r -  

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

p r o d u c i n g   m u l t i - l a y e r   t i l es   h a v i n g   one  or  m o r e   c o l o u r e d  

l a y e r s .  

f  P o s s i b i l i t y   of  r e i n f o r c i n g   the  t i l e s   with  s t e e l   wi re   n e t t i n g  

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



m a k i n g   t i les   of  g r e a t e r   l eng th   or  w i d t h .  

We  b e l i e v e   that  this   new  m e t h o d   has   g r e a t   p o s s i b i l i t i e s   a n d  

can  r e v o l u t i o n i z e   the  c o n c r e t e   roof   tile  i n d u s t r y  -   an  i n d u s t r y  

e s t a b l i s h e d   m o r e   than  fifty  y e a r s   ago,  and  of  which   h u n d r e d s   o f  

f a c t o r i e s   ex is t   all  o v e r   the  w o r l d ,   with  annua l   p r o d u c t i o n s   o f  

a p p r o x i m a t e l y   10  m i l l i o n   t i l e s   per   f a c t o r y ,   ie.  300  mi l l i on   p e s e t a s  

per   a n n u m ,   per   f a c t o r y .  

The  p r o c e s s   has  been  d e s c r i b e d   h e r e   in  its  p u r e s t   f o r m .  

N e v e r t h e l e s s ,   v a r i a t i o n s   a re   p o s s i b l e .  

F o r   i n s t a n c e ,   the  f o l l o w i n g   p o s s i b i l i t i e s   e x i s t  

i  of  t h e r e   be ing   s m a l l   s p a c e s   b e t w e e n   the  t i l e s ,   as  for  e x a m p l e  

in  the  l a t e r a l   a s s e m b l i e s   of  roof   t i l e s ,   without   i n v a l i d a t i n g  

the  " so l id   b lock"   c o n c e p t .  

ii  of  not  p l ac ing   a  s e p a r a t i n g   fi lm  b e t w e e n   each  tile  w h e n  

w o r k i n g   with  c e r t a i n   c o n c r e t e s  

iii  of  the  s e p a r a t i n g   fi lm  h a v i n g   a  c e r t a i n   c o n s i s t e n c y   a n d  

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

tile  and  the  n e x t  

iv  of  the  s u p p o r t - c a s e ,   or  of  s o m e   of  its  s i d e s ,   being  of  p a p e r ,  

p l a s t i c ,   or  some   o t h e r   d i s p o s a b l e   m a t e r i a l  

v  of  not  hav ing   to  use  even  the  c u r i n g   c h a m b e r ,   s t a c k i n g   t h e  

f r e s h   b locks   d i r e c t l y   in  the  s t o r a g e   y a r d .  



The  p r e s e n t   i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   by  the  f o l l o w i n g  

n o n - l i m i t i n g   e x a m p l e .  

In  the  e x a m p l e   r e f e r e n c e   is  made   to  F i g u r e s   9  to  12,  F i g u r e s  

9  to  11  show  a  tile  m a d e   by  the  p r o c e s s   of  the  i n v e n t i o n ,   and  F i g u r e   12 

i l l u s t r a t e s   the  s t eps   in  the  p r o c e s s   of  the  i n v e n t i o n .  

E x a m p l e  

A  wet  c o n c r e t e   mix  was  p r e p a r e d   us ing   1  par t   by  we igh t   o f  

c e m e n t ,   2  p a r t s   by  w e i g h t   of  s a n d   ( m e s h   s i z e : o n   2  m m ,   pass   3  m m )  

and  s u f f i c i e n t   w a t e r   to  give  a  p l a s t i c   c o n s i s t e n c y .   The  mix   was  t h e n  

m e t e r e d   into  4  l o w e r   m o u l d s   a r r a n g e d   in  s i d e - b y - s i d e   r e l a t i o n s h i p  

a c r o s s   a  c o n v e y o r   belt .   The  4  m o u l d s   f o r m e d   pa r t   of  a  c o n t i n u o u s  

a r r a y   of  m o u l d s   e x t e n d i n g   the  l e n g t h   of  the  belt.   This   m e t e r i n g   a n d  

the  s u b s e q u e n t   s t a g e s   a r e   shown  i l l u s t r a t i v e l y   in  F i g u r e   12,  with  e a c h  

p a r t   of  F i g u r e   12  s h o w i n g   a  s t a g e   t h r o u g h   which  each   m o u l d   p a s s e s  

on  the  b e l t .  

With  a d v a n c e m e n t   of  the  c o n v e y o r   bel t ,   the  4  m o u l d s   u n d e r  

c o n s i d e r a t i o n   left  the  m e t e r i n g   s t a t i o n   and  r e a c h e d   a  p r e - f o r m i n g  

s t a t i o n ,   w h e r e   an  u p p e r   f o r m i n g   m o u l d   was  app l i ed   to  each   l o w e r  

mould   to  s h a p e   the  wet  c o n c r e t e   mix   to  give  a . p r e f o r m e d   t i le   h a v i n g  

the  shape   s h o w n   in  F i g u r e s   9  to  11.  In  o r d e r   to  a l low  for  s u b s e q u e n t  

e x p a n s i o n ,   the  p r e f o r m e d   t i le   was  s l i g h t l y   u n d e r s i z e .  

The  m o u l d s   w e r e   then  a d v a n c e d   to  a  s u r f a c e   t r e a t m e n t  

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

c o n t a i n i n g   fine  sand ,   c e m e n t   and  o t h e r   a d d i t i v e s   was  a p p l i e d   t o  

the  t i l es   t h r o u g h   an  o v e r h e a d   s i e v i n g   dev ice .   T h e r e a f t e r   w i t h  

a d v a n c e m e n t   to  a  p r e s s i n g  a n d   d e w a t e r i n g   s t a t i on   a  high  p r e s s u r e  

of  b e t w e e n   50  and  1 2 0  k g / c m 2 ,   u s u a l l y   80  k g / c m 2 ,   was  a p p l i e d   t o  



the  p r e f o r m e d   t i l e s   in  the  m o u l d s .   In  this   m a n n e r   a i r   and  e x c e s s  

w a t e r   was  e x p r e s s e d   f r o m   the  t i l e s ,   and  d r a i n e d   off  t h r o u g h   f i l t e r  

o p e n i n g s   p r o v i d e d   for  this   p u r p o s e .  

The  belt  was  then  a d v a n c e d   to  a  d e m o u l d i n g   s t a t i o n ,   w h e r e  

a  v a c u u m - a s s i s t e d   l i f t i ng   head  with  a  shape   c o m p l e m e n t a r y   to  t h e  

top  of  the  t i le  s e r v e d   to  r e m o v e   the  t i l e s   f rom  the  four   m o u l d s  

and  t r a n s f e r   them  to  a  s u p p o r t   f r a m e .   The  s u p p o r t   f r a m e  

c o m p r i s e d   a  base   and  a  r e a r   wall  at  r igh t   a n g l e s ,   with  t h e  

base   be ing   s u p p o r t e d   such   that  the  top  of  the  r e a r   wall  w a s  

i nc l i ned   r e a r w a r d l y   at  an  angle  of  about   10°  to   the  v e r t i c a l .  

The  p r o c e s s   of  m a k i n g   the  4  p r e f o r m e d ,   u n c u r e d   c o n c r e t e  

t i l es   took  about   6  s e c o n d s ,   and  was  r e p e a t e d   c o n t i n u o u s l y .   As  t h e  

t i l e s   were   p r o d u c e d   they   we re   l oaded   onto  the  s u p p o r t   f r a m e   t o  

give  4  v i r t u a l l y   so l id   b l o c k s   of  t i l e s ,   each   t i le  r e s t i n g   with  a  l o w e r  

edge  on  the  base   and  l e a n i n g   at  10°  to   the  v e r t i c a l   a g a i n s t   p r e v i o u s l y  

loaded   t i l e s .  

When  the  s u p p o r t   f r a m e   was  full,   it  was  t r a n s f e r r e d   to  a  

c u r i n g   c h a m b e r   and  the  t i l es   cu r ed   for  2  to  6  h,  say  4  h,  at  a b o u t  

500C  and  at  about   s a t u r a t i o n   l u m i d i t y .   T h e r e a f t e r   the  t i l es   w e r e  

u n l o a d e d   f rom  the  s u p p o r t   f r a m e ,   moved   to  the  f a c t o r y  y a r d ,   l e f t  

about   a  month   for  c u r i n g   to  c o m p l e t e   and  w e r e   then  r e a d y   f o r  

t r a n s p o r t a t i o n   as  the  b lock ,   Each   cu red   tile  was  about   42  cm  l o n g ,  

about   33  cm  in  b r e a d t h ,   and  about  1.  2  cm  in  d e p t h .  



1.  A  p r o c e s s   for   m a n u f a c t u r i n g   c o n c r e t e   roof   t i l es   wi thou t   t h e  

use  of  c u r i n g   m o u l d s ,   the  p r o c e s s   c o m p r i s i n g   the  s t ep s   of  m e t e r i n g  

c o n c r e t e   mix  into  a  t i le   mou ld ,   a p p l y i n g   p r e s s u r e   to  the  mix  in  t h e  

mou ld   both  to  f o r m   an  u n c u r e d   t i le   h a v i n g   a  th in ,   n o n - p l a n a r   s h a p e  

which   n e v e r t h e l e s s   p e r m i t s   p a c k i n g   of  the  t i l e s   to  f o rm  a  s u b s t a n t i a l l y  

so l id   b lock   of  t i l e s ,   and  a lso   to  d e w a t e r   and  d e a e r a t e   the  mix  and  g i v e  

an  u n c u r e d   tile  c o n t a i n i n g   the  w a t e r   r e q u i r e d   for   h y d r a u l i c   c u r i n g ,  

r e m o v i n g   the  u n c u r e d   t i le   f rom  the  m o u l d ,   and  l o a d i n g   the  t i le  i n t o  

a  s u p p o r t   f r a m e ;   the  s t eps   be ing   r e p e a t e d ,   and  the  l o a d i n g   b e i n g  

c a r r i e d   out  with  the  r e p i t i t i o n   of  the  s t e p s ,   so  as  to  fo rm  a  v i r t u a l l y  

so l id   b lock   of  u n c u r e d   t i l es   on  the  s u p p o r t   f r a m e ;   and  c u r i n g   the  t i l e s  

or  a l l o w i n g   the  t i l e s   to  c u r e ,   whi le   in  the  f o r m   of  the  so l id   b l o c k .  

2.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   the  t i les   h a v e  

p r o j e c t i o n s   on  one  face   which  c o m p l e m e n t   r e c e s s e s   on  the  o p p o s i t e  

face   to  a l low  f o r m a t i o n   of  the  b l o c k s .  

3.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1  or  2,  w h e r e i n   the  c o n c r e t e  

roof   t i l e s   have  a  l e n g t h   a n d / o r   b r e a d t h   wh ich   is  20  to  50  t i m e s   t h e  

d e p t h .  

4.  A  p r o c e s s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   w h e r e i n   a  

d e w a t e r i n g   p r e s s u r e   of  50  to  120  kg /cm 2   is  a p p l i e d   to  the  m i x .  

5.  A  p r o c e s s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   w h e r e i n   a  

r e l e a s e   s h e e t   or  r e l e a s e   s u r f a c e   is  a p p l i e d   to  the  u n c u r e d   t i l e s  

b e f o r e   or  d u r i n g   the  l o a d i n g   to  give  the  b l o c k .  



6.  A  p r o c e s s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   w h e r e i n   t h e  

u n c u r e d   t i l es   are   l o a d e d   with  each  s t a n d i n g   g e n e r a l l y   v e r t i c a l l y  

to  fo rm  the  *block. 

7,  A  p r o c e s s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   w h e r e i n   t h e  

s u p p o r t   f r a m e   s u p p o r t s   two  faces   of  the  b l o c k .  

8.  A  p r o c e s s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   w h e r e i n  

a f t e r   cu r ing   the  t i l es   a re   left  as  the  sol id  b lock ,   r e a d y   f o r  

t r a n s p o r t a t i o n   f rom  the  m a n u f a c t u r i n g   p l a n t .  
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