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

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

s t a n t i a l l y   f l a t   but   p r o f i l e d   and  m a n u f a c t u r e d   in  a  c o n t i n u o u s  

p r o d u c t i o n   l i n e .  

In  the  p r o d u c t i o n   of  c o n c r e t e   a r t i c l e s   such  as  r o o f i n g - t i l e s  

m a n u f a c t u r e d   on  the  a s s e m b l y   l i n e   i t   i s   u s u a l   to  t a k e  

samples   r e g u l a r l y   a n d  t o   i n s p e c t   s a i d   samples   on  a  number  o f  

p r o p e r t i e s .  

The  i n s p e c t e d   samples   are  t e s t e d   on  t h e i r   s t r e n g t h   d e s t r u c -  

t i v e l y   but   a l s o   the  a r t i c l e s   b e i n g   not  t e s t e d   on  s t r e n g t h   but  on  

o t h e r   p r o p e r t i e s   one  may  g e n e r a l l y   c o n s i d e r   as  b e i n g   l o s t .  

The  most  s e r i o u s   p r o b l e m   is  t h a t   the  samples   w i t h   r e s p e c t  

to  number  and  s p r e a d i n g   may  not  a lways   be  c o n s i d e r e d   as  r e p r e -  

s e n t a t i v e .   With  a  number  of  p r o d u c t i o n   of  100 .000   p i e c e s   in  d a y -  

and  n i g h t - s h i f t s   a  number  of  100  p i e c e s   b e i n g   t e s t e d   is  only   one  

pro  m i l l e .   M o r e o v e r ,   the  t e s t s   to  be  c a r r i e d   out  are  l a b o u r   i n -  

t e n s i v e   and  the  m e a s u r i n g   r e s u l t s   come  only   much  l a t e r   to  t h e  

knowledge   of  the  p r o d u c t i o n   m a n a g e m e n t .  

I t   is  ye t   worse  t h a t   the  s a m p l i n g   is  e s p e c i a l l y   l i m i t e d   t o  

the  d a y - s h i f t   or  in  any  case  l e s s   i n t e n s i v e   at  n i g h t .   F u r t h e r  

the  s a m p l i n g   is  yet   c o n c e n t r a t e d   on  some  hour s   a f t e r   p r o d u c t i o n .  

S c a r c e l y ,   t h e r e   is  t a l k   of  a  r e p r e s e n t a t i v e   s p r e a d i n g   of  t h e  

s a m p l i n g ,   whereas   the  smal l   number  of  s amples   p r e c l u d e s   a b s o l u t e -  

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

The  most  i d e a l   s i t u a t i o n   would  be  to  t e s t   each  a r t i c l e  

l e a v i n g   the  f a c t o r y .   S e l f - e v i d e n t ,   i t   is  not   p o s s i b l e   wi th   c u r -  

r e n t   m e t h o d s ,   b e c a u s e   t h e r e b y   each  a r t i c l e   would  be  d e s t r o y e d .  

In  a n y  c a s e   i t   is   d e s i r a b l e   to  t ake   a  h igh   number  of  samples   s a i d  

number   b e i n g   s p r e a d   b e t t e r   over   the  t i m e .  

A l t h o u g h   in  most  of  the  c a s e s   the  q u a l i t y   c o n t r o l  b y   p r a c t i c e  

t a k e s   p l a c e   in  use  and  s t a t i c a l l y   and  e v e n t u a l   by  c o m p l a i n t s   o f  

consumers   t h e r e   is  p r o v i d e d   fo r   a  c l e a r   p i c t u r e   of  the  q u a l i t y  

l e v e l   s a i d   q u a l i t y   d a t a   comes  l a t e l y   back  to  the  p r o d u c t i o n  

management   such  t h a t   a  r e a l   feed  back  to  the  p r o d u c t i o n   w i l l  



come  to  n o t h i n g   and  t h e r e b y   an  improvemen t   of  the   p r o d u c t   and  a n  
e v e n t u a l   s a v i n g   of  m a t e r i a l .  

The  c i r c u m s t a n c e s   l e a d i n g   to  the  e v e n t u a l   d e v i a t i o n   a r e  
some t imes   d i f f i c u l t   or  not  at  a l l   to  be  r e c o v e r e d   l a t e r   on.  S a i d  

d e v i a t i o n s   may  a l s o   be  of  such  a  k ind   t h a t   the  p r o p e r t i e s   a r e  

only   s l i g h t l y   e f f e c t e d   a d v e r s e l y   fo r   example   a  too  h igh   t h i c k n e s s  

by  which  i t   is  a  q u e s t i o n   of  m a t e r i a l   w a s t a g e .  

The  p r o d u c t i o n   of  the   a r t i c l e s   is  u s u a l   c a r r i e d   out  a u t o m a -  

t i c a l l y   and  at  d e v i a t i o n s   i t   a lways   d e a l s   w i th   h igh   numbers   o f  

a r t i c l e s   h a v i n g   s a i d   wrong  p r o p e r t i e s .   The  i n v e n t i o n   has  the  o b -  

j e c t   to  improve   the  known  method  by  i n s p e c t i n g   n o n - d e s t r u c t i v e l y  

each  a r t i c l e   or  e a c h  n t h   a r t i c l e   in  the  p r o d u c t i o n   l i n e   and  t o  

s t o r e   the  m e a s u r e d   d a t a .   In  t h i s   way  i t   is  p o s s i b l e   to  i n t e r v e n e  

e a r l y   in  the  p r o d u c t i o n   by  which  the  number  o f  a r t i c l e s   not   m e e t i n g  

the  s p e c i f i e d  r e q u i r e m e n t s   are   kep t   as  low  as  p o s s i b l e .  

A c c o r d i n g   to  the  i n v e n t i o n   the  i n s p e c t i o n   can  be  c a r r i e d   o u t  

s t a t i c a l l y   a n d / o r   d y n a m i c a l l y .   In  a  s t a t i c   i n s p e c t i o n   each  n  

a r t i c l e   is  removed  from  t h e   p r o d u c t i o n   l i n e   i n s p e c t e d   in  s t a t i c  

c o n d i t i o n   and  fed  back  to  an  empty  p o s i t i o n   in  the  p r o d u c t i o n  

l i n e .  

In  a  dynamic  i n s p e c t i o n   each  a r t i c l e   or  each  n th   a r t i c l e   i s  

i n s p e c t e d   in  the  p r o d u c t i o n   l i n e   i t s e l f .   Thus,   the  a r t i c l e s   a r e  

not   removed  from  the  p r o d u c t i o n   l i n e .  

The  i n v e n t i o n   w i l l   be  e x p l a i n e d   by  r e f e r e n c e   to  the  d r a w i n g ,  

in  w h i c h :  

F i g .   1  shows  p e r s p e c t i v e l y   an  embodiment   of  a  p r o d u c t i o n  

l i n e   f o r   c o n c r e t e   r o o f i n g - t i l e s ; a n d  

f i g .   2  is  a  s c h e m a t i c   s i d e - v i e w   of  an  a p p a r a t u s   fo r   r e m o v i n g  

r o o f i n g - t i l e s   from  the  p r o d u c t i o n   l i n e   fo r   a  s t a t i c   i n s p e c t i o n  

and  f e e d i n g   back  a g a i n .  

F i r s t l y   f i g .   1  is  e l u c i d a t e d .  

In  a  h o r i z o n t a l   t r a c k   b o t t o m   molds  1  are  fed  s u c c e s s i v e l y  

to  a  r o o f i n g - t i l e   p r e s s   2.  Such  a  r o o f i n g - t i l e   p r e s s   2  i m p l e m e n t e d  

as  e x t r u s i o n   d e v i c e   is  f i l l e d   w i th   c o n c r e t e   m o r t a r   p r e s s e d   t h r o u g h  

the   e x t r u s i o n   mouth.   The  e x t r u s i o n   o p e n i n g   is  bounded   at  the  l o w e r  

s ide   by  the  a d v a n c e d   b o t t o m   molds  1.  Thus,   the  c a v i t i e s   in  t h e  

b o t t o m   molds  1  are  f i l l e d   up  wi th   c o n c r e t e   m o r t a r .   At  3  a  s l u r r y  

is  fed  onto  the  top  s u r f a c e   of  the   molded  r o o f i n g - t i l e s   4  and  a t  



5  a  g r a n u l a t e   is   s u p p l i e d .  

The  r o o f i n g - t i l e s   4  b e i n g   wet  ye t   are  t r a n s p o r t e d   f u r t h e r   i n  

the  b o t t o m   m o l d s .  

At  6  the  r o o f i n g - t i l e s   4  w i th   the  b o t t o m   molds  1  are  s t a c k e d  

in  r a c k s   and  a d v a n c e d   i n t o   a  d r y i n g   d e v i c e   not  shown.  At  6  t h e  

dry  r o o f i n g - t i l e s   4  s t i l l   in  the  b o t t o m   molds  1  come  back  a g a i n  

to  the  p r o d u c t i o n   l i n e .  

The  cu red   r o o f i n g - t i l e s   4  are  l i f t e d   from  the  b o t t o m   molds  1 

and  advanced   on  a  c o n v e y o r   7  to  a  p a c k i n g   d e v i c e   (not   shown) .   The 

empty  b o t t o m   molds  1  are  fed  back  to  the  r o o f i n g - t i l e   p r e s s   2 .  

B e f o r e   the  b o t t o m   molds  1  a r r i v e   t h e r e   t hey   pass   a  d e v i c e   8  i n  

which  t hey   are  s p r a y e d   wi th   m o l d i n g   o i l .  

Such  a  p r o d u c t i o n   l i n e   is  known  in  p r a c t i c e .  

A c c o r d i n g   t o  t h e   i n v e n t i o n   the  r o o f i n g - t i l e s   can  be  i n s p e c t e d  

at  d i f f e r e n t   l o c a t i o n s   and  on  d i f f e r e n t   q u a n t i t i e s .  

The  i n s p e c t i o n   can  be  s t a t i c   or  d y n a m i c .  

In  a  s t a t i c   i n s p e c t i o n   a  r o o f i n g - t i l e   is  l i f t e d   from  t h e  

p r o d u c t i o n   l i n e ,   i n s p e c t e d   and fed  back  to  an  empty  p l a c e   in  t h e  

p r o d u c t i o n   l i n e .   Then,  one  has  the  t ime  a v a i l a b l e   fo r   the  i n s p e c -  

t i o n   unde r   c o n t r o l .  

This   is  not   the  case  in  the  dynamic  i n s p e c t i o n .   Then  t h e  

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

must  be  c a r r i e d   out  in  a  t ime  p e r i o d   d e t e r m i n e d   by  the  speed  o f  

the  p r o d u c t i o n   and  m o r e o v e r ,   a  moving  a r t i c l e   must  be  i n s p e c t e d .  

At  the  " w e t "  s i d e ,   so  b e t w e e n   the  d e v i c e s   5  and  6,  in   f a c t  

only   the  t h i c k n e s s   of  the  r o o f i n g - t i l e s   4  b e i n g   wet  ye t   can  b e  

m e a s u r e d ,   s a i d   r o o f i n g - t i l e s   4  s e a t   yet   in  the  b o t t o m   molds  1 .  

C o n s e q u e n t l y   the  t h i c k n e s s   of  the  b o t t o m   molds  is  measu red   a l s o .  

The  s p a c i n g   b e t w e e n   the  m e a s u r i n g   l o c a t i o n   of  the  t h i c k n e s s  

of  the  wet  r o o f i n g - t i l e s   i m m e d i a t e l y   a f t e r   the  e x t r u s i o n   and  t h e  

s u p p l y   of  empty  molds  b e f o r e   the  r o o f i n g - t i l e   p r e s s   is  known  b o t h  

in  measure   and  in  number  of  r o o f i n g - t i l e s   r e s p e c t i v e l y   m o l d s .  

The  t h i c k n e s s   of  the  m o l d s  -   which  may  be  vary   by  g r a d u a l  

w e a r  -   can  be  m e a s u r e d   at  s a i d   l o c a t i o n  -   thus   b e f o r e   the  r o o f i n g -  

t i l e   p r e s s  -  .   Said  t h i c k n e s s   is  s t o r e d   in  a  m e m o - r e g i s t e r   a n d  

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

is  r e l o a d e d   c o n t i n u o u s l y   wi th   a  m e a s u r i n g   number  (a t   the  l e f t  



hand  and  r i g h t   hand  m e a s u r e d   at  the  e d g e ) ,   whereas   the  p r o c e s s e d  

number  is  c l e a r e d .  

By  s u b t r a c t i n g  t h e   t h i c k n e s s   of  the  mold  ( the   r e l a t i o n   b e -  

tween  the  t h i c k n e s s   of  the  edge  and  the  t h i c k n e s s   at  the  r o o f i n g -  

t i l e   v a l l e y   is  known)  a  r e a l   r o o f i n g - t i l e   t h i c k n e s s   is  a t t a i n e d  

at  two  m e a s u r i n g   l o c a t i o n s .   The  a d j u s t m e n t   of  the  t h i c k n e s s   can  b e  

c o r r e c t e d ,   e v e n t u a l l y   a u t o m a t i c a l l y   by  h y d r a u l i c   or  mechan ic   m e a n s .  

The  s t o r a g e   of  the  t h i c k n e s s   of  the  r o o f i n g - t i l e   may  be  c o n -  

t i n u o u s ,   bu t   d e v i a t i o n s   e x c e e d i n g   a  p r e d e t e r m i n e d  -   p r e a d j u s t e d  -  

t o l e r a n c e   can  be  s i g n a l i z e d   fo r   i m m e d i a t e   a c t i o n .   For  e x a m p l e ,  

red  l i g h t :   too  h igh   t h i c k n e s s   and  y e l l o w   l i g h t :   too  t h i n .  

At  the   "dry"   s i d e ,   thus   a f t e r   c u r i n g   of  the  r o o f i n g - t i l e s ,  

more  m e a s u r e m e n t s   can  be  c a r r i e d   ou t .   Now,  s a i d   m e a s u r e m e n t s   a r e  

c a r r i e d   out  fo r   r o o f i n g - t i l e s   w i t h o u t   b o t t o m   molds  e i t h e r   s t a t i c a l -  

ly   or  d y n a m i c a l l y .  

In  the  s t a t i c   method  each  cured   r o o f i n g - t i l e   is  t e s t e d   s t a -  

t i o n a r y ,   at  l e a s t   the   r o o f i n g - t i l e   is   removed  from  the  p r o d u c -  

t i o n   l i n e .   Thus,   s a i d   s t a t i c   i n s p e c t i o n   t a k e s   p l a c e   b e h i n d   t h e  

d e v i c e   6  and  a f t e r   the   r o o f i n g - t i l e s   4  are   s e p a r a t e d   from  t h e  

b o t t o m   molds  1,  f o r   example   at  the   l o c a t i o n   A.  A  d e v i c e   to  b e  

used  t h e r e f o r e   is  s c h e m a t i c a l l y   shown  in  f i g .   2 .  

The  d e v i c e   shown  in  f i g .   2  c o n s i s t s   of  two  t o w e r s   9  and  10 

a l o n g s i d e   and  above  the  t r a n s p o r t e r   and  t h e r e b e t w e e n   the  m e a s u r i n g  

t a b l e   1 1 .  

The  n th   r o o f i n g - t i l e   4  to  be  i n s p e c t e d   s t a t i c a l l y   a c t u a t e s  

an  e l e v a t o r   in  the  tower   9  when  the  r o o f i n g - t i l e   is  p o s i t i o n e d   i n  

the  tower   9.  Said   e l e v a t o r   moves  the  r o o f i n g - t i l e   4  s t e p w i s e   u p -  
wards  u n t i l   the  top  l e v e l   is  r e a c h e d .   Then,  a  r e c i p r o c a t i n g   p l u n -  

j e r   12  is  a c t i v a t e d   s h i f t i n g   the  n th   r o o f i n g - t i l e   4  onto  t h e  

m e a s u r i n g   t a b l e   11.  S i m u l t a n e o u s l y ,   an  arm  13  h a v i n g   a  paw  14 

moving  w i th   the  p l u n j e r   s h i f t s   the  r o o f i n g   t i l e   a l r e a d y   i n s p e c -  

ted   to  the  tower   10  in  which  an  e l e v a t o r   is  p r o v i d e d   moving  s t e p -  

wise  and  downwards  the  r o o f i n g - t i l e   and  moving  i t   back  to  a n  

empty  p l a c e   on  the  c o n v e y o r   7.  At  r e t r a c  t i n g   the  p l u n j e r   12  t h e  

paw  14  t i l t s   and  is  i n a c t i v e .  

D u r i n g   i n s p e c t i o n   the  r o o f i n g - t i l e   is  s t a t i o n a r y   on  the  m e a -  

s u r i n g   t a b l e   11.  The  h i g h e r   the  number  n  the  more  t ime  is  a v a i l a b l e  

fo r   the  s t a t i c   i n s p e c t i o n .  



The  r o 6 f i n g - t i l e s   which  need  not  to  be  i n s p e c t e d   are  n o r m a l l y  

a d v a n c e d   f u r t h e r   on  the  c o n v e y o r   7 .  

The  r o o f i n g - t i l e   to  be  i n s p e c t e d   is  p o i n t e d   out  by  a  c o u n t e r  

and  a  p h o t o - c e l l .  

Dependen t   on  the  a d j u s t m e n t   each  n   r o o f i n g - t i l e   is  r e m o v e d  

from  the  p r o d u c t i o n   l i n e   and  s u p p l i e d .   H e r e i n   wi th   "n"  each  n u m b e r  

is  meant  b e t w e e n   20  and  100  for   example .   I f   n  =  20,  5%  of  t h e  

r o o f i n g - t i l e s   is  i n s p e c t e d .  

S ince   the  r o o f i n g - t i l e s   4  advance   w i th   a  h igh   v e l o c i t y   ( 1 , 0  -  

1,2  m / s e c . )   on  the  c o n v e y o r   7  the  r o o f i n g - t i l e   4  a r r i v e d   in  t h e  

tower   9  shou ld   be  t a k e n   from  the  p r o d u c t i o n   l i n e   w i th   the  h i g h  

s p e e d .  

As  soon  as  the  r o o f i n g - t i l e   s t o p s   on  the  m e a s u r i n g   t a b l e   11 

m e a s u r i n g   s e n s o r s   not  shown  w i l l   measure   the  w id th   at  two  l o c a t i o n s  

and  t r a n s m i t   s a i d   w i d t h   as  a  s i g n a l   to  the  s t o r a g e   a p p a r a t u s .  
In  the  same  way  two  m e a s u r i n g   s e n s o r s  a t   p r e a d j u s t e d   l o c a t i o n s  

w i l l   a s cend   from  below  and  measure   the  l e n g t h   at  two  l o c a t i o n s .  

For  example ,   the  t h i c k n e s s   is  measu red   and  a l s o   t r a n s m i t t e d  

by  a  m e a s u r i n g   s e n s o r   of  the  s h e a r   t y p e .   Sa id   measu remen t   o f  

t h i c k n e s s   is  a l so   e f f e c t e d   at  two  l o c a t i o n s .  

The  w e i g h t   of  the  r o o f i n g - t i l e   is  measu red   by  means  of  p r e s -  

sure   boxes   on  which  the  r e s p e c t i v e   s t r i p s   s e a t .  

T h e r e a f t e r ,   the   s t r e n g t h   of  the  r o o f i n g - t i l e s   is  m e a s u r e d  

wi th   an  u l t r a s o n i c   m e a s u r e m e n t ,   in  which  a  t r a n s m i t t e r   b e n e a t h  

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

medium,  fo r   example  w a t e r ,   and  at  the  uppe r   s ide   a  r e c e i v e r   r e c e i -  

ves  in  the  same  way  the  m e a s u r i n g   s i g n a l .  

While  the  g e o m e t r i c   d a t a   are  d i s p l a y e d   in  mm  and  the  w e i g h t  

in  gram,  the  s t r e n g t h   w i l l   only   become  known  by  a  s o - c a l l e d   r e f e -  

r ence   c i p h e r .   By  c o m p a r i s o n   wi th   d e s t r u c t i v e   s t r e n g t h   m e a s u r e m e n t s  

of  r o o f i n g - t i l e s   of  which  the  r e f e r e n c e   c i p h e r   is  known  the  r e f e -  

r e n c e   c i p h e r s   are  g i v e n   an  a b s o l u t e   v a l u e .  

A f t e r   the  m e a s u r e m e n t   in  the  a b o v e - m e n t i o n e d   a p p a r a t u s   t h e  

r o o f i n g - t i l e   is  s h i f t e d   to  an  equa l   l i f t   b e l t   in  the  tower   1 0 .  

S i m u l t a n e o u s l y   wi th   the  r i s i n g   l i f t   b e l t ,   s a id   l i f t   b e l t   moves  

downwards  so  t h a t   the  r o o f i n g   t i l e   is  p l a c e d   on  the  conveyo r   b e l t  

7  where  b e f o r e   a  r o o f i n g - t i l e   is  l i f t e d   f r o m .  



The  a v a i l a b l e   m e a s u r i n g   t ime  is  d e p e n d e n t   on  the  number  o f  

s a m p l i n g ,   fo r   example  wi th   each  20th   r o o f i n g - t i l e   t h i s   is  10  s e c .  

g r o s s .   With  each  10 th   r o o f i n g - t i l e   t h i s   is  5  s e c .  g r o s s .  
I t   is   c l e a r   t h a t   r e g u l a r   t e s t s   by  the  q u a l i t y   c o n t r o l l e r   a r e  

not  s u p e r f l u o u s   but   s e r v e   as  a s s i s t a n c e   and  c o n t r o l   of  the  a u t o -  

ma t i c   c o n t r o l .   In  a d d i t i o n   to  the  a b o v e - m e n t i o n e d   m e a s u r e m e n t s  

the  f o l l o w i n g   are  a lways   n e c e s s a r y   y e t :  

1)  m e a s u r e m e n t   of  w a t e r a b s o r p b i o n  

2)  the  r a i n   t e s t   on  a  t e s t   r o o f  

3)  m e a s u r e m e n t   of  the  o p e r a t i v e   w i d t h  

4)  f r o s t   r e s i s t a n c e  

5)  m e a s u r e m e n t s   of  a  c o n c r e t e   and  s l u r r y   compound  

6)  m e a s u r e m e n t s   of  raw  m a t e r i a l s .  

In  the  dynamic  method  each  r o o f i n g - t i l e   (or   each  second   o r  

t h i r d   r o o f i n g - t i l e )   is   i n s p e c t e d   which  is  too  r a p i d   for   the  a p p a -  
r a t u s   of  the  s t a t i c   m e t h o d .  

The  r o o f i n g - t i l e s   to  be  m e a s u r e d   advance   wi th   a  c o n f o r m a b l e  

movement  in  t h i s   case   1 .00  a  1 ,20  m / s e c .   by  means  of  a  c o n v e y o r  
b e l t   in  the  d i r e c t i o n   of  the   p a c k i n g   s t a t i o n .  

The  r o o f i n g - t i l e s   are  s e p a r a t e d   from  t h e i r   molds  and  a r e  

s u p p l i e d   wi th   a  maximum  v e l o c i t y   of  1 ,20  m/sec   and  a  minimum 

s p a c i n g   of  100  mm  b e t w e e n   the  r o o f i n g - t i l e s .  

The  m e a s u r e m e n t   of  w i d t h   (a t   two  l o c a t i o n s   of  the  r o o f i n g -  

t i l e   s i m u l t a n e o u s l y   or  a f t e r   each  o t h e r )   w i l l   p r e f e r a b l y   be  c a r -  

r i e d   out  on  a  c o n v e y o r   b e l t   b e i n g   a p p r o x i m a t e l y   100  mm  n a r r o w e r  

than   the  r o o f i n g - t i l e   to  be  m e a s u r e d .   The  r o o f i n g - t i l e   is  p o s i -  

t i o n e d   c o r r e c t l y   f o r   the  m e a s u r e m e n t   by  means  of  an  a d j u s t e d   g u i d e .  

At  the  l o c a t i o n   of  the  m e a s u r e m e n t   of  w i d t h   the  s i d e - g u i d e   of  t h e  

r o o f i n g - t i l e   on  the  b e l t   is  open  such  t h a t   the   m e a s u r e m e n t   may  b e  

e f f e c t e d   f r e e l y   and  n o n - o b s t r u c t e d .  

The  m e a s u r e m e n t   of  w i d t h   may  be  c a r r i e d   out  by  a  m e c h a n i c  

s e n s o r   on  p r e d e t e r m i n e d   l o c a t i o n s ,   in  which  the  s w i t c h   on  is  p r o -  
v ided   by  a  p h o t o - c e l l   e v e n t u a l l y   c o u p l e d   wi th   a  c o u n t e r .  

However ,   i t   is   b e t t e r   to  imp lemen t   the  c o n t a c t l e s s   m e a s u r e -  

ment  by  g l a s s f i b r e   o p t i c s ,   in  which  the   t r a n s m i t t e d   l i g h t   b e a m  

from  each  f i b r e   is  r e c e i v e d   t h r o u g h   r e f l e c t i o n   and  the  c o r r e s p o n -  

d ing   g l a s s f i b r e .   By  p o s i t i o n i n g   in  t h i s   way  a  number  of  g l a s s -  



f i b r e s   in  a  s l o t t e d   n o z z l e   a  h igh   a c c u r a c y   is  a t t a i n e d .  

In  o r d e r   to  o b v i a t e   i n a c c u r a c i e s   by  m i l l e d   edges ,   b e a r d s   o r  

the  l i k e   an  i n c l i n e d   a r r a n g e m e n t   can  be  chosen   for   m e a s u r i n g   o n l y  

the  uppe r   e d g e .  

B a s i c a l l y ,   the  measu remen t   of  l e n g t h   may  be  i m p l e m e n t e d   o p -  

t i c a l l y   in  the  same  way,  in  which  the  l o c a t i o n   of  m e a s u r e m e n t   i s  

p r e f e r a b l y   a t ' t h e   v a l l e y   ( t h u s   the  l o w e s t   p o r t i o n   of  the  r o o f i n g -  

t i l e s   s u r f a c e ) ,   i . e .   at  two  l o c a t i o n s   s i m u l t a n e o u s l y   or  a f t e r  

each  o t h e r .   M e c h a n i c a l   m e a s u r e m e n t   of  l e n g t h   is  more  d i f f i c u l t  

he re   by  the  f a c t   t h a t   the  r o o f i n g - t i l e   is  advanced   in  the  m e a s u -  

r i n g   d i r e c t i o n .  

I f   the  m e a s u r i n g   s e n s o r   would  assume  the  same  d i s p l a c e m e n t  

v e l o c i t y   as  the  r o o f i n g - t i l e   a l ong   a  s p e c i f i e d   pa th   t h i s   is   p o s -  
s i b l e   in  a  m e c h a n i c a l   way .  

F u r t h e r ,   at  the   l o c a t i o n   of  the  measu remen t   of  l e n g t h   a  

r o o f i n g - t i l e   must  be  a d v a n c e d  o n   c a b l e s   ( t h u s   f r e e   a c c e s s i b l e  

from  b e l o w ) ,   on  which  s a i d   r o o f i n g - t i l e   moves  wi th   a  v e l o c i t y   o f  

1 , 0 0  à   1,20  m / s e c .  

The  m e a s u r e m e n t  o f   t h i c k n e s s   is  a l s o   c a r r i e d   out  when  i t   i s  

advanced   on  c a b l e s .  

There  are  two  methods   c o n c e i v a b l e   fo r   s a id   measu remen t   o f  

t h i c k n e s s ,   i . e .  

1)  a  m e c h a n i c a l   m e a s u r i n g   method  in  which  a  m e a s u r i n g   s e n s o r   c o n -  

t a c t s   the  uppe r   s ide   of  the  r o o f i n g - t i l e   and  a  c o r r e s p o n d i n g  

m e a s u r i n g   s e n s o r   the  lower   s ide   of  the  r o o f i n g - t i l e .   The  m e a -  

s u r i n g   l o c a t i o n s   shou ld   be  in  an  a r e a   where  are  no  e l e v a t i o n s ,  

r i b s   or  r e i n f o r c e m e n t s .   The  m e a s u r i n g   c i p h e r   can  be  measu red   b y  

means  o f  a   s h e a r   movement  w i th   p o t e n t i o m e t e r   or  by  means   of  t h e  

m e a s u r e m e n t   of  d i s p l a c e m e n t   of  the  lower   and  upper   m e a s u r i n g  

s e n s o r   from  a  f i x e d   frame  w o r k .  

2)  a  c o n t a c t l e s s   m e a s u r i n g   method  in  which  an  u l t r a s o n i c   m e a s u -  

r i n g   head  p r o d u c e s   a  sound  s i g n a l   in  the  p r o d u c t   t h r o u g h   a  

s u i t a b l e   medium,  for   example  wa t e r   and  m e a s u r e s   the  e c h o  

t h e r e o f .   With  a  known  s p a c i n g   b e t w e e n   m e a s u r i n g   head  a n d  

lower   s ide   of  the  r o o f i n g - t i l e   the  t h i c k n e s s   can  be  d e t e r m i n e d .  

The  we igh t   of  the  r o o f i n g - t i l e   can  be  d e t e r m i n e d   b y  m e a n s  

of  a  w e i g h i n g   b e l t .   Said  w e i g h i n g   b e l t   is  accommodated   i n  t h e  



c a b l e   c o n v e y o r   such  t h a t   the  r o o f i n g - t i l e   is   f r e e   d e l i v e r e d   f r o m  

the  c a b l e s .   The  l e n g t h   of  the  w e i g h i n g   b e l t   is  m a x i m a l l y   100  mm 

l o n g e r   t han   the  r o o f i n g - t i l e   to  be  w e i g h e d .  

The  w e i g h i n g   o p e r a t i o n   of  the  r o o f i n g - t i l e   w i th   b e l t   s h o u l d  

be  c a r r i e d   out  such  t h a t   the  h o r i z o n t a l   f o r c e s   are  e l i m i n a t e d .  

T h e r e f o r e   the  w e i g h i n g   b e l t   is  s u p p o r t e d   on  p r e s s u r e   boxes   t h e  

c e n t r e   of  which  is  at  the   l e v e l   of  the   r o o f i n g - t i l e .   M o r e o v e r ,  

the  w e i g h i n g   b e l t   s h o u l d   be  s u p p o r t e d   a g a i n s t   h o r i z o n t a l   m o v e m e n t s ,  

whereas   v e r t i c a l   movements   must  be  not   o b s t r u c t e d .  

The  s t r e n g t h   of  the  r o o f i n g - t i l e s   s h o u l d   be  m e a s u r e d   n o n - d e s -  

s t r u c t i v e .   As  a  method  t h e r e f o r e   i t   is  t h o u g h t   of  m e a s u r e m e n t s  

w i t h   u l t r a s o u n d ,   in  which   the  m e a s u r i n g   heads   above  and  b e n e a t h  

the  r o o f i n g - t i l e   t r a n s m i t   r e s p e c t i v e l y   measure   t h r o u g h   a  s u i t a b l e  

medium,  f o r   example  w a t e r ,   a  sound  s i g n a l   r e p r e s e n t i n g   as  r e f e -  

r e n c e   the  s t r u c t u r e .   From  c o m p a r i n g   m e a s u r e m e n t s   w i th   d e s t r u c t i v e  

t e s t s   of  s t r e n g t h   s a i d   d i m e n s i o n l e s s   r e f e r e n c e   c i p h e r   may be  t r a n s -  

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

In  f a c t ,   among  a l l   m e a s u r e m e n t s   the  m e a s u r e m e n t   of  t h i c k n e s s  

and  the  e s t a b l i s h m e n t   of  the  w e i g h t   are  of  main  i m p o r t a n c e .   S a i d  

two  v a l u e s   d e t e r m i n e   the   c o m p a c t n e s s   r a t e   of  the  c o n c r e t e .  

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

w h e t h e r   the  r o o f i n g - t i l e   is  p r o v i d e d   w i th   the  n e c e s s a r y   s u s p e n s i o n  

cams.  Said   cams  are  c o n s t i t u t e d   by  c a v i t i e s   in  the  b o t t o m   molds  1 .  

When  fo r   example   the  s p r a y i n g   d e v i c e   7  has  d e l i v e r e d   too  much 

mo ld ing   o i l   s a i d   c a v i t y   is  p a r t l y   f i l l e d   up  w i th   o i l   and  a  c o r r e c t  

cam  c a n n o t   be  molded .   A  cam  can  a l s o   b r e a k   o f f   d u r i n g   the  m o l d i n g  

and  t r a n s p o r t .  

Said   cams  can  be  m i s s i n g   at  the   l e f t   hand  or  r i g h t   h a n d .  

A  s imple   method  fo r   a s c e r t a i n i n g   w h e t h e r   the  l e f t   hand  cam  i s  

p r e s e n t   c o m p r i s e s   the  s t ep   of  u r g i n g   the  r o o f i n g - t i l e   downwards  a t  

s a id   l o c a t i o n .   I f   the  l e f t   hand  cam  is  l a c k i n g   the  r o o f i n g - t i l e  

t i l t s   up  at  the  r i g h t   hand.   This  may  be  d e t e r m i n e d   by  a  s w i t c h   o r  

photo   c e l l .   This   is   a l s o   in  f o r c e   for   the  r i g h t   hand  cam.  

With  the  method  a c c o r d i n g   to  the  i n v e n t i o n   d i f f e r i n g   c o r r e c t  

r o o f i n g - t i l e s   are  not   r e j e c t e d .   I t   is  only   m e a s u r e d   and  s t o r e d .  



1 .  M e t h o d   fo r   the  i n s p e c t i o n   of  c o n c r e t e   or  c e r amic   r o o f i n g -  

t i l e s   or  o t h e r   a r t i c l e s   b e i n g   s u b s t a n t i a l l y   f l a t   b u t ' p r o f i l e d  

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

in  t h a t   each  a r t i c l e   or  each  n   a r t i c l e   in  the  p r o d u c t i o n   l i n e  

is  i n s p e c t e d   n o n - d e s t r u c t i v e l y   and  the  measu red   data   are  s t o r e d .  

2.  Method  a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i z e d   in  t h a t   d u r i n g  

the  i n s p e c t i o n   the  a r t i c l e s   r e m a i n  i n   the  p r o d u c t i o n   l i n e   so  t h a t  

the  i n s p e c t i o n   is  c a r r i e d   out  d y n a m i c a l l y .  

3.  Method  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  i n   t h a t   d u r i n g  

the  i n s p e c t i o n   each  n th   a r t i c l e   is  removed  from  the  p r o d u c t i o n  

l i n e ,   i n s p e c t e d   in  s t a t i c   c o n d i t i o n   and  fed  back  to  an  e m p t y  

p o s i t i o n   in  the  p r o d u c t i o n   l i n e .  

4.  Method  a c c o r d i n g   to  c l a i m   1,  2  or  3,  c h a r a c t e r i z e d   i n  

t h a t   the  i n s p e c t i o n   c o m p r i s e s - t h e   s t ep   of  m e a s u r i n g   the  t h i c k -  

ness   of  the  a r t i c l e   at  at  l e a s t   two  l o c a t i o n s .  

5.  Method  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  

t h i c k n e s s   of  the   a r t i c l e   is  measu red   in  t h a t   c o n d i t i o n .  

6.  Method  a c c o r d i n g   to  c l a im  5,  in  which  the  wet  a r t i c l e s  

each  l i e   on  a  meta l   b o t t o m   mold,  c h a r a c t e r i z e d   in  t h a t   the  t h i c k -  

ness   of  the  b o t t o m   mold  is  d e t e r m i n e d   and  s t o r e d   in  a  memory  a n d  

t h a t   s u b s e q u e n t l y   the  t h i c k n e s s   of  each  wet  a r t i c l e   is  e s t a b l i s h e d  

i n c l u d i n g   the  t h i c k n e s s   of  the  b o t t o m   m o l d .  

7.  Method  a c c o r d i n g   to  c l a im  6,  c h a r a c t e r i z e d   in  t h a t   t h e  

m e a s u r e m e n t   of  t h i c k n e s s   of  the  wet  a r t i c l e   on  the  b o t t o m   m o l d  

is  e f f e c t e d   w i th   e l e c t r i c a l   and  p n e u m a t i c a l   a p p r o a c h   s w i t c h e s  

at  two  l o c a t i o n s   of  the  a r t i c l e .  

8.  Method  a c c o r d i n g   to  one  or  more  of  the  p r e c e d i n g   c l a i m s ,  

in  which  the  a r t i c l e s   are  d r i e d   on  the  b o t t o m   molds  and  s u b s e -  

q u e n t l y   fed  back  in  the  p r o d u c t i o n   l i n e ,   w h e r e a f t e r   the  d r i e d  

a r t i c l e s   are  removed  from  the  b o t t o m   molds  and  are  s u p p l i e d   t o  

a  d i s c h a r g e   c o n v e y o r ,   c h a r a c t e r i z e d   in  t h a t   the  t h i c k n e s s ,   t h e  

l e n g t h ,   the  w id th   and  the  we igh t   of  the  d r i e d   a r t i c l e s   are  d e t e r -  

mined  s t a t i c a l l y   or  d y n a m i c a l l y .  

9.  Method  a c c o r d i n g   to  c l a im   8,  c h a r a c t e r i z e d   in  t h a t   t h e  

t h i c k n e s s   is  d e t e r m i n e d   t h r o u g h   m e c h a n i c a l   c o n t a c t   wi th   the  u p p e r -  

and  lower   s ide   of  the  a r t i c l e   wi th   means  known  per   s e .  



10.  Method  a c c o r d i n g   to  c l a i m   8,  c h a r a c t e r i z e d   in  t h a t   t h e  

t h i c k n e s s   is  d e t e r m i n e d   w i t h o u t   m e c h a n i c a l   c o n t a c t   by  means  known 

per   se  such  as  a p p r o a c h   s w i t c h e s   a c t i v a t e d   b y  p h o t o   c e l l s ,   u l t r a -  

son i c   s o u n d .  

11.  Method  a c c o r d i n g   to  c l a i m   8,  9  or  10,  c h a r a c t e r i z e d   i n  

t h a t   fo r   m e a s u r i n g   the   l e n g t h   each  a r t i c l e   or  each  n   a r t i c l e  

is  t r a n s p o r t e d   l o n g i t u d i n a l l y   on  t w o  c o r d   c o n v e y o r s   or  the  l i k e ,  

s a i d   a r t i c l e s   are   spaced   a p a r t .  

12.  Method  a c c o r d i n g   to  c l a i m   8,  9,  10,  11  or  12,  c h a r a c t e r i -  

zed  in  t h a t   fo r   m e a s u r i n g   the  w i d t h   each  a r t i c l e   or  each  n th   a r -  

t i c l e   is  conveyed   on  a  b e l t   or  the  l i k e ,   b e i n g   n a r r o w e r   t han   t h e  

a r t i c l e s .  

13.  Method  a c c o r d i n g   to  c l a i m   8,  9,  10,  11  or  12,  c h a r a c t e r i z e d  

in  t h a t   the   l e n g t h   and  the  w i d t h   of  the   a r t i c l e s   are  d e t e r m i n e d   b y  

m e a s u r i n g   means  known  er  se  such  as  i n f r a r e d   m e a s u r i n g   a p p a r a t u s ,  

photo   c e l l s   or  f i b r e   o p t i c s .  

14.  Method  a c c o r d i n g   to  one  or  more  of  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   the  s t r e n g t h   of  the   a r t i c l e s   is   d e t e r m i n e d  

by  u l t r a s o n i c   means  known  per  se  m e a s u r i n g   the  c o m p a c t n e s s   of  t h e  

a r t i c l e s   as  wel l   as  the  e x i s t e n c e   of  c r a c k s   or  the   l i k e .  

15.  Method  a c c o r d i n g   to  one  or  more  of  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   the  p r e s e n c e   of  s u s p e n s i o n   cams  and  the  l i k e  

is  a s c e r t a i n e d   by  s u p p o r t i n g   the  a r t i c l e s   at  the   cams  on  a  b e l t  

or  the  l i k e   and  s u b s e q u e n t l y   p r e s s i n g   on  the  l e f t   or  r i g h t   s i d e  

of  the  a r t i c l e   by  which  the  a r t i c l e   by  l a c k i n g   of  a  r i g h t   h a n d  

or  a  l e f t   hand  cam  t i l t s .  

16.  Method  a c c o r d i n g   to  one  or  more  of  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   the   c o l o r   of  the  s u r f a c e   of  the  a r t i c l e s  

is  compared  wi th   s t a n d a r d   c o l o r s .  

17.  Method  a c c o r d i n g   to  one  or  more  of  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   the  a r t i c l e s   h a v i n g   d e v i a t i o n s   e x c e e d i n g  

a  p r e a d j u s t e d   t o l e r a n c e   are   removed  from  the  p r o d u c t i o n   l i n e .  

18.  Dev ice   fo r   r e m o v i n g   the  n th   d r i e d   a r t i c l e   from  the  p r o -  
d u c t i o n   l i n e ,   the  s t a t i c   i n s p e c t i o n   t h e r e o f   and  the  feed  back  t o  

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

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

19.  Dev ice   a c c o r d i n g   to  c l a i m   18,  c h a r a c t e r i z e d   in  t h a t   t h e  

e l e v a t o r s   move  the  a r t i c l e s   to  be  i n s p e c t e d   s t e p w i s e   u p w a r d s  

r e s p e c t i v e l y   downwards  and  t h a t   means  o p e r a t i n g   in  h o r i z o n t a l  



d i r e c t i o n   are  p r o v i d e d   fo r   a d v a n c i n g   the  uppe r   a r t i c l e   to  be  i n -  

s p e c t e d   from  the  one  tower   to  the  m e a s u r i n g   t a b l e   and  s i m u l t a n e o u s -  

ly  to  d i s p l a c e   the  a r t i c l e  b e i n g   a l r e a d y   i n s p e c t e d   to  the  s e c o n d  

t o w e r .  
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