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(S)  Roller  for  the  conveyance  of  products  in  kilns,  particularly  in  the  ceramic  tile  industry. 

A  roller  for  the  conveyance  of  products  in  kilns,  particu- 
larly  in  ceramic  tile  industry  comprises:  an  outer  cover  of 
metallic  material  with  hollow  round  section  (2),  constituted  by 
one  or  more  than  one  sections,  suitable  to  resist  rapid  temp- 
erature  changes  and  to  maintain  its  outer  surface  unaltered, 
and  an  internal  core  of  ceramic  material  (1)  resisant  to  temp- 
erature  changes  and  to  strains. 

One  or  more  than  one  layers  of  bonding  elastic  and/or 
incoherent  material  (3)  are  interposed  between  the  outer 
cover  and  the  core,  in  order  to  make  the  expansion  of  the 
cover  and  of  the  core  independent  one  from  the  other. 



The  i n v e n t i o n   c o n c e r n s   a  r o l l e r   f o r   t h e   c o n v e y a n c e   of  p r o -  
d u c t s   in  k i l n s ,   p a r t i c u l a r l y   in  t he   c e r a m i c   t i l e   i n d u s t r y ,  

t h a t   is  to   say  a  r o l l e r   d r i v e n   to  r o t a t e   and  d e s t i n e d   t o  

fo rm  t o g e t h e r   w i t h   o t h e r   a n a l o g o u s   r o l l e r s   a r r a n g e d   s i d e  

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

to   g i v e   a  not   l i m i t i n g   e x a m p l e  -   c e r a m i c   t i l e s   a l o n g   t h e  

k i l n   d u r i n g   t h e i r   h e a t - t r e a t m e n t   a t   h igh   t e m p e r a t u r e ,  

The  p r i o r   s t a t e   of  a r t   c o m p r i s e s   c o n v e y o r   r o l l e r s   in  m e -  
t a l l i c   as  wel l   as  in  c e r a m i c   m a t e r i a l ,   h e a t   r e s i s t a n t   a n d  

t h e r e f o r e   c a l l e d   " r e f r a c t o r y " :   m e t a l l i c   r o l l e r s   have  a  low 

s t r a i n   r e s i s t a n c e   b e c a u s e   of  f l e x u r e   a t   h i g h   t e m p e r a t u r e s ,  

h o w e v e r   t h e y   a re   r e s i s t a n t   r a p i d   t e m p e r a t u r e   c h a n g e s ,   n o t  

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

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

t h e i r   s u r f a c e s ;   c e r a m i c   r o l l e r s   have  a  good  r e s i s t a n c e   t o  

f l e x u r e   and  s t r a i n ,   but   not   to   r a p i d   t e m p e r a t u r e   c h a n g e s  

and  b e i n g   l i a b l e   to   t a c k   to   m a t e r i a l s   w i t h   c o e f f i c i e n t s   o f  

e x p a n s i o n   s i m i l a r   to   t h e i r   own  so  t h a t   t h e i r   s u r f a c e s   o f t e n  

a r e   i r r e g u l a r   b e c a u s e   of  t h e   l o s i n g   a n d / o r   g a i n i n g   of  p a r -  
t i c l e s ,   wh ich   c h a n g e   t h e   d r a g g i n g   of  t h e   p r o d u c t s ,   t h u s  

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

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

T h i s   p r i o r   s t a t e   of  a r t   is  l i a b l e   to   i m p r o v e m e n t s   w i t h   r e -  

g a r d   to   t h e   o p p o s i t e   n e e d s   of  h a v i n g   s t r a i n   r e s i s t a n t   r o l -  

l e r s ,   which   a re   a t   t he   same  t i m e   c a p a b l e   of  m a i n t a i n i n g  

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

c o r r e c t   c o n v e y a n c e   of  t h e   m a t e r i a l   t o   be  t r e a t e d ,   to  a v o i d  

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

f l o w ,   as  wel l   as  t he   need  of  f r e q u e n t   r e p l a c e m e n t s   of  t h e  

r o l l e r s .  

From  t h e   a f o r e - s a i d   d e r i v e s   t h e   n e c e s s i t y   of  r e s o l v i n g   t h e  

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

to   s t r a i n   a n d ,   a t   t h e   same  t i m e ,   m a i n t a i n s   h i s   own  s u r f a c e  

c l e a n   and  u n a l t e r e d   w i t h   any  t y p e   of  m a t e r i a l   to   be  t r e a t e d  

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

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



in  g e n e r a l .  

The  i n v e n t i o n   r e s o l v e s   t h e   above   t e c h n i c a l   p r o b l e m   by  a d o p t  

ing  a  r o l l e r   f o r m e d   by  an  o u t e r   c o v e r i n g   of  m e t a l l i c   m a t e -  

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

m a i n t a i n   i t s   s u r f a c e   u n a l t e r e d ,   and  an  i n t e r n a l   c o r e ,   o f  

any  s h a p e   w h a t s o e v e r ,   of  c e r a m i c   m a t e r i a l   r e s i s t a n t   t o   t h e  

h i g h   t e m p e r a t u r e s   of  t h e   k i l n   as  we l l   as  to   s t r e s s   of  f l e -  

x u r e   and  s t r a i n   in  g e n e r a l   of  t h e   c o r e ; d u e   to   t h e   a c t i o n  

of  t h e   w e i g h t   of  m a t e r i a l   to   be  t r a n s p o r t e d   and  to   i t s   own 

w e i g h t   a t   s a i d   h i g h   t e m p e r a t u r e s ,  

The  a d v a n t a g e s   o b t a i n e d   by  t h i s   i n v e n t i o n   a r e :   a b s o l u t e   r e  

g u l a r i t y   of  t h e   c o n v e y a n c e   of  t h e   m a t e r i a l   to   be  t r a n s p o r t  

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

t h e   m e t a l l i c   m a t e r i a l ;   r e s i s t a n c e   of  t h e   w h o l e   of  t h e   c o m -  

p o n e n t s   to   f l e x u r e   and  s t r a i n   in  g e n e r a l   a t   h igh   t e m p e r a t e  

re  such   as  t o   a l l o w   t h e   r o l l e r   to   m a i n t a i n   t h e   s t r a i g h t n e s s  

of  i t s   a x i s   and  t h e   r o u n d n e s s   o f  i t s   s e c t i o n s ,  

Some  e m b o d i m e n t s   of  t h e   i n v e n t i o n   a r e   i l l u s t r a t e d   - j u s t   i n  

o r d e r   t o   g i v e   an  e x a m p l e  -   in  t h e   two  e n c l o s e d   d r a w i n g   t a -  

b l e s ,   in  w h i c h :  

F i g u r e   1  is  t h e   l o n g i t u d i n a l   s e c t i o n   of  a  g e n e r i c   r o l l e r  

o u t w a r d l y   m e t a l l i c   and  i n w a r d l y   of  c e r a m i c   m a t e r i a l ;  

F i g u r e   2  is  t h e   l o n g i t u d i n a l   s e c t i o n   of  a  r o l l e r   w i t h   a n  

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

m a t e r i a l ;  

F i g u r e   3  is  t h e   l o n g i t u d i n a l   s e c t i o n   of  a  r o l l e r   l i k e   t h a t  

of  F i g u r e   1  w i t h   a  c e r a m i c   m a t e r i a l   c o r e ,   wh ich   f i n i s h e s  

n e a r   t h e   two  e n d s   in  o r d e r   to   a l l o w   t h e   p a s s a g e   of  t h e   d r a g  

g i n g   p i n  d u r i n g   r o t a t i o n ;  

F i g u r e s   4,  5,  6  a r e   l o n g i t u d i n a l   s e c t i o n s   of  r o l l e r s ,   t h e  

c o v e r s   or  c o r e s   of  wh ich   a re   f o r m e d   by  a s s e m b l e d   s e c t i o n s ;  

F i g u r e s   8,  9,  10,  11,  12,  13,  14,  and  15  a r e   s t r a i g h t   s e c -  

t i o n s   of  r o l l e r s   w i t h   c o v e r s   and  c o r e s   c o u p l e d   in  d i f f e r e n t  

w a y s ,  

The  i n d i c a t i o n s   a r e   as  f o l l o w s :   1  i n d i c a t e s   t h e   c o r e   of  t h e  

r o l l e r   in  r e f r a c t o r y   c e r a m i c   m a t e r i a l ;   2  is  t h e   c o v e r   in  r e  

f r a c t o r y   s t e e l ,   w h i c h   s u r r o u n d s   i t ;   3  i n d i c a t e s   a  l a y e r   o f  

s l i d i n g   m a t e r i a l   i n t e r p o s e d   b e t w e e n   1  and  2  and  c o n s i s t i n g  



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

in  any  c a s e ,   of  m a t e r i a l   w i t h   such   an  e x p a n s i o n   c o e f f i c i e n t  

as  to   make  t h e   e x p a n s i o n   of  t h e   two  e l e m e n t s   i n d e p e n d e n t  

one  f rom  t h e   o t h e r ;   4  i n d i c a t e s   d r a g g i n g   n o t c h e s   made  a t  

t h e   e n d s   of  t h e   c o v e r   2  and  p r o t r u d i n g   c o m p a r e d   to   t h e   e n d  

of  t h e   c o r e   1;  5  is  a  t u b u l a r   c o r e   in  r e f r a c t o r y   c e r a m i c  

m a t e r i a l ;   6  i n d i c a t e s   a  r e f r a c t o r y   m e t a l l i c   c o v e r   c o n s i s t  

ing  of  s e c t i o n s   a r r a n g e d   s i d e   by  s i d e ;  7   i n d i c a t e s   a  t u b u  

lar   c o r e   of  r e f r a c t o r y   c e r a m i c   m a t e r i a l   in  s e c t i o n s   a r r a n 2  
ed  s i d e   by  s i d e ;   8  is  a  t u b u l a r   c o r e   of  r e f r a c t o r y   c e r a m i c  

m a t e r i a l   c o m p o s e d   by  s e c t i o n s   f i t t e d   one  in  t h e   o t h e r ;   9 

and  10  a r e   r e s p e c t i v e l y   a  t u b u l a r   r e f r a c t o r y   c o r e   w i t h   i r -  

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

t a l l i c   c o v e r   o b t a i n e d   by  f u s i o n ;   11  is  a  r e f r a c t o r y   c e r a m i c  

c o r e   w i t h   s t a r   s e c t i o n ;   12  i n d i c a t e s   a  r e f r a c t o r y   c e r a m i c  

c o r e   w i t h   p o l y g o n a l   s e c t i o n ;   13  is  a  r e f r a c t o r y   c e r a m i c   c o -  

re  c o m p o s e d   by  a  p a i r   of  o p p o s e d   c u p e l s ;   14  i n d i c a t e s   a  r e -  

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

a r r a n g e d   a t   an  a n g l e   of  120°  among  each   o t h e r .  

The  w o r k i n g   of  t h e   r o l l e r s   t a k e s   p l a c e   in  t h e   f o l l o w i n g   man 

n e r :   d u r i n g   t h e   t r a n s p o r t   of  t h e   m a t e r i a l   to   be  h e a t - t r e a t e d  

i n s i d e   t h e   k i l n ,   t h e   c o r e   1  (o r   an  o t h e r   one)   s e r v e s   as  a 

s u p p o r t   i n s e n s i t i v e   to   t h e   s t r e s s e s   of  f l e x u r e   even   at  t h e  

h i g h e s t   t e m p e r a t u r e s ,   w h i l s t   t h e   c o v e r   2  (o r   an  o t h e r   o n e )  

m a i n t a i n s   i t s   c y l i n d r i c a l   s h a p e   w i t h  r e c t i l i n e a r   a x i s  

r e s i s t s   t h e   c h a n g e s   of  t e m p e r a t u r e   and  m a i n t a i n s   i t s  

c y l i n d r i c a l   s u r f a c e   u n a l t e r e d ,   not   h a v i n g   a  t a s k   of  s u p p o r t  

but   in  a  minimum  way  and  b e i n g   m o r e o v e r   a p p l i e d   to   a  n o t  

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

In  t h e   c a s e   of  t h e   r o l l e r   of  F i g u r e   2  t h e   o c c u r i n g   s t r e s s e s  

owing   to   p o s s i b l e   c o n s i d e r a b l e   d i f f e r e n c e s   of  t h e   c o e f f i c i e n t  

of  e x p a n s i o n   b e t w e e n   t h e   c o r e   1  and  t h e   c o v e r   2  a re   n e u t r a -  

l i z e d   by  t h e   i n t e r p o s e d   l a y e r   3  of  b o n d i n g   e l a s t i c   a g e n t  

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

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

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

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

f rom  t h o s e   i n d i c a t e d ,   but   must   be  t e c h n i c a l l y   e q u i v a l e n t   w i t h  



out   l e a v i n g   t he   j u r i d i c a l   d o m i n i o n   of  t h i s   i n v e n t i o n ,  

M o r e o v e r ,   t h e   s h a p e   of  t h e   o u t e r   s u r f a c e   of  t h e   c o v e r   2  o f  

t he   r o l l e r   m i g h t   be  n o n - c y l i n d r i c a l   c o n s i d e r i n g   t h e   f a c t  

t h a t   t h e   s u r f a c e   i t s e l f   may  have  p a r t i c u l a r   s h a p e s   s u i t a b l e  

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

of  p a r a l l e l   t i l e s ,   It  is  t o   be  n o t e d   t h a t   t h e   p r e s e n c e   o f  

t h e   m e t a l l i c   c o v e r   2  c o n t r i b u t e s   to   make  t h e   t h e r m a l   s h o c k  

w i t h i n   t h e   c o r e   1  l e s s   v i o l e n t .   Such  a  m e t a l l i c   c o v e r   may  

be  of  d i f f e r e n t   t h i c k n e s s e s ,   v a r y i n g   f rom  a  few  m i c r o n   u p  

to   a  c e n t i m e t e r   and  m o r e ,   a c c o r d i n g   to   t h e   r e q u i r e m e n t s ,  

M o r e o v e r ,   t h e   l a y e r   3  of  F i g u r e   2  m i g h t   be  f o r m e d   by  m o r e  

t h a n   one  l a y e r ,  



1,  R o l l e r   f o r   t h e   c o n v e y a n c e   of  p r o d u c t s   in  k i l n s ,   p a r t i -  

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

a x i s   and  means  of  a t t a c h m e n t   a t   t h e   end  in  o r d e r   to   c o n f e r  

a  r o t a t o r y   movemen t   to   i t ,   c  h a r  a c t  e  r  i z e d   b y 
t h e   f  a c t ,   t h a t   i t   c o n s i s t s   of  an  o u t e r   c o v e r   in  m e -  

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

one  or  more  t h a n   one  s e c t i o n s ,   s u i t a b l e   to   r e s i s t   r a p i d  

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

t e r e d ,   t h i s   s u r f a c e   s u r r o u n d i n g   a  c o r e   of  any  s h a p e ,   m a d e  

of  c e r a m i c   m a t e r i a l ,   r e s i s t a n t   t h e   h i g h   t e m p e r a t u r e   of  t h e  

k i l n   as  wel l   as  to   t h e   s t r e s s e s   c a u s e d   by  t h e   load  to   be  

c o n v e y e d   and  by  t h e   w e i g h t   of  t h e   r o l l e r   i t s e l f :   t h e   c o u p l  

ing  b e t w e e n   s a i d   c o v e r   and  s a i d   c o r e   can  be  e x t e n d e d   t o  

t h e   whole   i n n e r   s u r f a c e   or  l i m i t e d   t o   l i n e s   of  t h e   l a t t e r ,  

and  can  be  of  t he   e x t r a c t a b l e   or  non  e x t r a c t a b l e   t y p e  

2.  R o l l e r   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   by  t h e   f a c t  

t h a t   b e t w e e n   s a i d   c o v e r   and  s a i d   c o r e   one  or  more  t h a n   o n e  

l a y e r s   of  b o n d i n g   e l a s t i c   a n d / o r   i n c o h e r e n t   m a t e r i a l   a re   in  

t e r p o s e d   in  o r d e r   to   make  t h e   c o v e r   and  t h e   c o r e   i n d e p e n d e n t  

f rom  t h e   e f f e c t s   of  t h e   d i f f e r e n c e s   of  t h e i r   c o e f f i c i e n t s  

of  e x p a n s i o n ,  

3,  R o l l e r   a c c o r d i n g   to   c l a i m s   1  and  2,  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   l e n g t h   of  t h e   c o r e   is  l i m i t e d   to   t h e   a r e a s  

not   i n v o l v e d   in  t h e   p a s s a g e   of  t h e   d r a g g i n g   means  in  r o t a -  

t i o n .  
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