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J)  A  roofing  tile  is  provided  for  both  insulating  and  A 
'eatherproofing  an  existing  roof  surface.  The  tile  1  has  a  flat  f >p  surface  defined  by  a  layer  2  of  a  high  density  plastics  r laterial  whilst  the  remainder  of  the  tile  is  formed  from  a  s iwer  density  rigid  polyurethane  foamed  material.  Passage-  n 
rays  7  from  the  top  surface  lead  to  cavities  4  defined  below  c le  tile  between  radially  extending  ribs  5.  A  polyurethane  e »am  is  injected  through  the  passageways  7  to  fill  the  cavities 

until  excess  foamed  material  passes  out  through  side sssageways  8  into  depressions  10.  A  foam  provides  the quired  insulation  and  also  helps  to  secure  the  tile  to  a  roof irface.  The  top  layer  2  is  formed  from  a  weatherproof aterial  or  has  a  waterproof  membrane  applied  to  it  The mtact  adhesive  strip  11  enables  the  tile  to  be  fixed  to  an listing  surface. 
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  A  roofing  tile  is  provided  for  both  insulating  and 
weatherproofing  an  existing  roof  surface.  The  tile  1  has  a  flat 
top  surface  defined  by  a  layer  2  of  a  high  density  plastics 
material  whilst  the  remainder  of  the  tile  is  formed  from  a lower  density  rigid  polyurethane  foamed  material.  Passage- 
ways  7  from  the  top  surface  lead  to  cavities  4  defined  below 
the  tile  between  radially  extending  ribs  5.  A  polyurethane 
foam  is  injected  through  the  passageways  7  to  fill  the  cavities 

4  until  excess  foamed  material  passes  out  through  side passageways  8  into  depressions  10.  A  foam  provides  the required  insulation  and  also  helps  to  secure  the  tile  to  a  roof surface.  The  top  layer  2  is  formed  from  a  weatherproof material  or  has  a  waterproof  membrane  applied  to  it.  The contact  adhesive  strip  11  enables  the  tile  to  be  fixed  to  an existing  surface. 



T h i s   i n v e n t i o n   i s   c o n c e r n e d   w i t h   m e t h o d s   o f  

p r o t e c t i n g   and  i n s u l a t i n g   e x i s t i n g   r o o f s .  

I t   i s   known  t h a t   an  e x i s t i n g   e x t e r n a l   r o o f  

s u r f a c e   can   be  g i v e n   a  p r o t e c t i v e   c o a t i n g   by  a p p l y i n g  

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

l i q u i d   o n t o   t h a t   s h e e t .   When  t h e   l i q u i d   h a s   s e t   i t  

p r o v i d e s   a  v e r y   e f f e c t i v e   w a t e r   r e s i s t a n t   s u r f a c e .  

Roof  i n s u l a t i o n   i s   c o n v e n t i o n a l l y   a c h i e v e d   by  l i n i n g  

t h e   u n d e r - s u r f a c e   of  a  r o o f   or   t h e   f l o o r   of  a  r o o f  

s p a c e   w i t h   a n y  o n e   of  a  n u m b e r   of   p r o p r i e t a r y  

i n s u l a t i n g   m a t e r i a l s .  

I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e   m e a n s  

w h e r e b y   w e a t h e r p r o o f i n g   and  h e a t   i n s u l a t i o n   may  b e  

a p p l i e d   to   a  r o o f   s u r f a c e   a t   one   and  t h e   same  t i m e .  

A c c o r d i n g l y   t h i s   i n v e n t i o n   p r o v i d e s   a  r o o f i n g   t i l e  

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

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

c a v i t y   r e g i o n   i n c o r p o r a t i n g   s t r e n g t h e n i n g   and  s u p p o r t  

member s   and  c o m m u n i c a t i n g   w i t h  t h e   e x t e r i o r   of  t h e   t i l e  

t h r o u g h   p a s s a g e w a y s   in  t h e   t o p   and  s i d e   w a l l s .  

Such   t i l e s   may  be  l a i d   o v e r   an  e x i s t i n g   r o o f  

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

can  be  i n j e c t e d   t h r o u g h   t h e   p a s s a g e w a y s   in  t h e   t o p  

w a l l s   of  t h e   t i l e s ,   t h i s   has   t h e  e f f e c t   of  b o n d i n g  

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



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

as  p r o v i d i n g   w e a t h e r p r o o f i n g ,   a t   l e a s t   to   some  e x t e n t .  

I d e a l l y   t h e   t o p   s u r f a c e   of  t h e   t i l e   w i l l   be  p r e - c o a t e d  

w i t h   a  w a t e r p r o o f i n g   m e m b r a n e   to   c r e a t e   a  g r e a t e r   d e g r e e  

of  w e a t h e r p r o o f i n g .  

In  t h e   p r e f e r r e d   a r r a n g e m e n t   t h e   s t r e n g t h e n i n g  

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

i n t o   s e p a r a t e   r e g i o n s .   T h e s e   r i b s   c o u l d   e x t e n d   f r o m  

t h e   c e n t r e   to   t h e   f o u r   c o r n e r s   of  a  s q u a r e   or   o b l o n g  

t i l e   to   d e f i n e   f o u r   e s s e n t i a l l y   t r i a n g u l a r   s e p a r a t e  

c a v i t y   r e g i o n s .   The  s u p p o r t   m e m b e r s   w i l l   t h e n   p r e f e r a b l y  

i n c l u d e   a  c e n t r a l   b o s s   e x t e n d i n g   down  to   t h e   b a s e   l e v e l  

of  t h e   t i l e .   G r e a t e r   s u p p o r t   can   be  a c h i e v e d   by  a  

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

n e c e s s a r i l y   be  l i n k e d   to   t h e   s i d e   w a l l s   on  a  c e n t r a l  

b o s s .  

I f   t h e   s i d e   w a l l s   of  t h e   t i l e   s u r r o u n d i n g   t h e  

c a v i t y   a r e   so  d i m e n s i o n e d   and  c o n s t r u c t e d   as  to  b e  

c a p a b l e   of  b e i n g   c o m p r e s s e d   p a r t i a l l y   when  p r e s s e d  

by  a  h e a v y   r o l l e r ,   t h e n   an  a r r a y   of  t i l e s   can   be  r o l l e d  

so  as  to   c r e a t e   a  f a i r l y   e v e n   o v e r a l l   t o p   s u r f a c e .  

I t   i s   p r e f e r r e d   t h a t   t h e   t h r o u g h   p a s s a g e w a y s   i n  

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

t h e   o u t e r   s u r f a c e   of  t h e   s i d e   w a l l s .   E x c e s s   i n j e c t e d  

f o a m - s e t t i n g   m a t e r i a l   can   t h e n   p a s s   i n t o   t h e s e   c a v i t i e s  

to   e n s u r e   t h e   s e a l i n g   of  any  g a p s   b e t w e e n   a d j a c e n t   t i l e s  



and  b o n d i n g   t o g e t h e r   of  a d j a c e n t   t i l e s .  

The  c a v i t y   (o r   s e p a r a t e   r e g i o n s   t h e r e o f )   of  t h e  

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

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

of   t h e   t i l e .   I n j e c t e d   f o a m - s e t t i n g   m a t e r i a l   w i l l  

t h e n   t e n d  t o   e x p a n d   u p w a r d l y   and  o u t w a r d l y   to   e n s u r e  

s p r e a d   of  t h e   f o a m - s e t t i n g   m a t e r i a l   w i t h i n   t h e   c a v i t y .  

The  h i g h   d e n s i t y   t o p   s u r f a c e   of   t h e   t i l e   may  be  a  

s e p a r a t e   s h e e t   b o n d e d   to   t h e   r e m a i n d e r   of  t h e   t i l e  

f o r m e d   f r o m   a  l o w e r   d e n s i t y   p l a s t i c s   m a t e r i a l ,   or   t h e  

two  p a r t s   c o u l d   be  f o r m e d   in   s e p a r a t e   s t a g e s   of   a  

f o r m i n g   o p e r a t i o n   f r o m   p l a s t i c s   m a t e r i a l s .   In  any  e v e n t  

p a r t   or   a l l   of  t h e   t i l e   may  be  f o r m e d   f r o m   a  f o a m e d  

p l a s t i c s   m a t e r i a l .  

.  The   t i l e   t o p   s u r f a c e   may  w i t h   a d v a n t a g e   i n c o r p o r a t e  

a  d e c o r a t i v e   p a t t e r n   or  s h a p i n g   to   r e p r e s e n t   a  

c o n v e n t i o n a l   r o o f i n g   t i l e   m e m b e r .   The  b a s e   of   t h e  

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

or   o t h e r   n o n - p l a n a r   e x i s t i n g   r o o f   s u r f a c e .   The  t i l e s  

w i l l   n a t u r a l l y   n e e d   to   be  f i x e d   in   p l a c e   on  t h e   e x i s t -  

i n g   r o o f   s u r f a c e   and  r a t h e r   t h a n   a c h i e v i n g   t h i s   b y  

a p p l y i n g   an  a d h e s i v e   to   t h e   e x i s t i n g   r o o f   s u r f a c e   i t   m a y  

be  p r e f e r a b l e   to   p r o v i d e   t h e   u n d e r - s u r f a c e s   of   t h e   s i d e  

w a l l s   of  t h e   t i l e   w i t h   a  c o n t a c t   a d h e s i v e   w h i c h   c a n ,  

f o r   e x a m p l e ,   be  c o v e r e d   by  a  r e m o v a b l e   b a c k i n g   s t r i p .  

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



an  e x i s t i n g   r o o f   s u r f a c e   w h i c h   c o m p r i s e s   l a y i n g   r o o f i n g  

t i l e s   of  t h i s   i n v e n t i o n   of  t h e   f o r m   as  d e f i n e d   a b o v e   i n  

an  a b u t t i n g   s i d e - b y - s i d e   r e l a t i o n s h i p   a n d   i n j e c t i n g   a  

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

in   t h e   t o p   w a l l s   of   t h e   t i l e s   to   f i l l   t h e   u n d e r n e a t h  

c a v i t i e s .  

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

I d e a l l y   t h e   f o a m e d   m a t e r i a l   w i l l   be  i n j e c t e d   by  a n  

i n j e c t i o n   gun  s e t   to   i n j e c t   a  p r e d e t e r m i n e d   q u a n t i t y  

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

c a v i t y   r e g i o n - o f   o n e   t i l e .   The  p a s s a g e w a y s   t h r o u g h   t h e  

t o p   w a l l s   of  t h e   t i l e s   can   be  p l u g g e d   w i t h   p o r t i o n s   o f  

d o w e l l i n g   f o r m e d   f r o m   p o l y u r e t h a n e   or   o t h e r   c o n v e n i e n t  

p l a s t i c s   m a t e r i a l   a f t e r   i n j e c t i o n   of   t h e   f o a m e d  

m a t e r i a l .  

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

s h a l l o w   p i t c h   on  t h e   t o p   s u r f a c e   f r o m   one   s i d e   to   t h e  

o t h e r .   A  s e r i e s   of   t i l e s   of  t h i s   t y p e   h a v i n g   v a r y i n g  

t h i c k n e s s e s   may  be  l a i d   s i d e - b y - s i d e   t o   d e f i n e   a  p i t c h   t o  

t h e   r o o f   s u r f a c e   e v e n t u a l l y   f o r m e d   by  t h e   l a i d   t i l e s .  

I f   n e c e s s a r y   a  s p e c i a l   c e n t r a l   t i l e   f o r m i n g   a  r i d g e   o n  

i t s   t o p   s u r f a c e   may  be  u s e d   to   f o r m   a  new  r o o f   s u r f a c e  

h a v i n g   a  p i t c h   f a c e   s l o p i n g   down  on  b o t h   s i d e s   f rom  t h e  

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

In  an  a l t e r n a t i v e   a r r a n g e m e n t   s p a c e r   t i l e s   may  

be  p r o v i d e d   f o r   f i x i n g   to   a  r o o f   s u r f a c e   p r i o r   t o  



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

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

s h a l l o w   p i t c h   on  t h e   t o p   s u r f a c e   f r o m   one  s i d e   to   t h e  

o t h e r .   A d d i t i o n a l   s p a c e r   t i l e s   of  c o n s t a n t   t h i c k n e s s  

c o u l d   be  u s e d   in  a s s o c i a t i o n   w i t h   t h e   p i t c h e d   s p a c e r  

t i l e s   t o   a c h i e v e   a  b u i l d - u p   in  h e i g h t   as  one  p r o g r e s s e s  

f rom one   s i d e   of  a  p r o p o s e d   s l o p e   t o   t h e   o t h e r .   I t   i s  

e n v i s a g e d   t h a t   t h e   s p a c e r   t i l e s   of  c o n s t a n t   or   p i t c h e d  

s h a p e   s h o u l d   h a v e   no  e n c l o s i n g   t o p   w a l l   so  t h a t   c a v i t i e s  

w i l l   p a s s   d i r e c t l y   t h r o u g h   f r o m   t h e   t o p   to   t h e   b o t t o m  

of  t h e   s p a c e r   t i l e s   so  as  to   c o m m u n i c a t e   w i t h   t h e  

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

t i l e s   w h i c h   w i l l   be  l a i d   on  t o p   of  t h e   s p a c e r   t i l e s .  



The  i n v e n t i o n   may  be  p e r f o r m e d   in   v a r i o u s   ways  a n d  

p r e f e r r e d   e m b o d i m e n t s   t h e r e o f   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  i s   an  u n d e r n e a t h   p l a n   v i e w   of  a  r o o f i n g  

t i l e   of  t h i s   i n v e n t i o n ;  

F i g u r e   2  i s   a  v e r t i c a l   c r o s s - s e c t i o n   t h r o u g h   t h e  

c e n t r e   of  t h e   t i l e   shown  in  F i g u r e   1 ;  

F i g u r e   3  i s   a  s i d e   v i e w   of  an  a r r a y   of  t i l e s   f i x e d  

to  an  e x i s t i n g   r o o f   s u r f a c e ;  

F i g u r e   4  i s   an  u n d e r n e a t h   p l a n   v i ew  of  a n  

a l t e r n a t i v e   d e s i g n   of  r o o f i n g   t i l e   of  t h i s   i n v e n t i o n ;  

F i g u r e   5  i s   a  v e r t i c a l   c r o s s - s e c t i o n   t h r o u g h  

t h e   c e n t r e   of  t h e   r o o f i n g   t i l e   shown  in  F i g u r e   4 ;  

F i g u r e   6  i l l u s t r a t e s   a  m o d i f i e d   f o rm  of   r o o f i n g  

t i l e   f o r   a  c o r r u g a t e d   r o o f ;  

F i g u r e   7  i s   a  s i d e   v i e w   of   a  p i t c h e d   r o o f  

s t r u c t u r e   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;  

F i g u r e s   8  and  9  a r e   u n d e r n e a t h   p l a n   and  v e r t i c a l  

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

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

F i g u r e   7;  a n d  

F i g u r e s   10  and  11  a r e   p l a n   and  s i d e   v i e w s   of  a  

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

s t r u c t u r e   i l l u s t r a t e d   in   F i g u r e   7 .  

The  t i l e   1  shown  in  F i g u r e s   1  to   3  has   a  h i g h  

d e n s i t y   t o p   l a y e r   d e f i n i n g   a  f l a t   t o p   s u r f a c e   2 ,  



t h e   r e m a i n e r   of  t h e   t i l e   b e i n g   f o r m e d   f rom  a  l o w e r  

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

s e p a r a t e   c a v i t y   r e g i o n s   4  a r e   d e f i n e d   a t   t h e   u n d e r -  

s u r f a c e   of   t h e   t i l e   by  r i b s   5  e x t e n d i n g   to   t h e  

c o r n e r s   f r o m   a  c e n t r a l   b o s s   6.  Each   of  t h e   c a v i t y  

r e g i o n s   4  c o m m u n i c a t e s   w i t h   t h e   t o p   s u r f a c e   of  t h e  

t i l e   by  p a s s a g e w a y s   7  and  a l s o   f u r t h e r   p a s s a g e w a y s   8 

l e a d   f r o m   t h e   c a v i t y   r e g i o n s   4  t h r o u g h   t h e   s i d e   w a l l s   9 .  

The  p a s s a g e w a y s   8  t e r m i n a t e   in   c a v i t i e s   10  f o r m e d  

i n t o   t h e   s i d e   w a l l   s u r f a c e s .   At  t h e   b a s e   of  t h e  

s i d e   w a l l s   9  t h e r e   i s   f o r m e d   a  c o n t a c t   a d h e s i v e   s t r i p   11 

c o v e r e d   by  a  r e m o v a b l e   b a c k i n g   s t r i p   w h i c h   can   b e  

t a k e n   o f f   on  s i t e .  

When  t h e   t i l e s   a r e   to   be  u s e d   to   c o v e r   an  e x i s t i n g  

r o o f   s u r f a c e   t h e   b a c k i n g   s t r i p s   a r e   r e m o v e d   to   e x p o s e  

i he   c o n t a c t   a d h e s i v e   and  t h e   t i l e s   a r e   t h e n   s e t   o u t  

: v e r   t h e   r o o f   s u r f a c e   in   an  a b u t t i n g   s i d e - b y - s i d e  

: e l a t i o n s h i p .   Any  r e m a i n i n g   g a p s   may  be  f i l l e d   w i t h  

h a l f  o r   q u a r t e r   t i l e s   as  r e q u i r e d .   The  t i l e s   c o u l d   h a v e  

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

p a r t s .   I f   n e c e s s a r y   t h e   a r r a y   of   t i l e s   may  be  s u b j e c t e d  

t;  t h e   a c t i o n   of  a  h e a v y   r o l l e r   so  as   to   c r e a t e   a  

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

the  s i d e   w a l l s   9  w i l l   t e n d   to   r e d u c e   in  h e i g h t  

p a r t i a l l y   w h e r e   p a r t s   of  t i l e s   s t a n d   p r o u d   of  t h e   r e s t .  



A  p o l y u r e t h a n e   foam  i s   t h e n   i n j e c t e d   i n t o   e a c h  

of  t h e   r e g i o n s   4  t h r o u g h   t h e   p a s s a g e w a y s   7  and  e x c e s s  

f o a m e d   m a t e r i a l   w i l l   p a s s   o u t   t h r o u g h   t h e   p a s s a g e w a y s   8 

and  i n t o   t h e   c a v i t i e s   10  so  as  to   bond   a d j a c e n t   t i l e s  

to   one  a n o t h e r .   E x c e s s   foam  p r o j e c t i n g   a b o v e   t h e  

s u r f a c e   of   t h e   t i l e s ,   as  a t   12  in   F i g u r e   3,  can   b e  

c u t   o f f   when  t h e   foam  has   s e t .   A f t e r   foam  i n j e c t i o n  

t h e   p a s s a g e w a y s   7  can   be  p l u g g e d   w i t h   p o r t i o n s   o f  

d o w e l l i n g   f o r m e d   f rom  p o l y u r e t h a n e   m a t e r i a l .   T h e  

t i l e s   w i l l  h a v e   b e e n   p r e - c o a t e d   w i t h   a  w a t e r p r o o f i n g  

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

t h a t   t h e   f i n a l   r o o f   s u r f a c e   w i l l   be  w a t e r   r e s i s t a n t .  

Thus  t h e   r i g i d   l a y e r   3  c o u l d   be  of   p o l y v i n y l c h l o r i d e  

p r o v i d i n g   t h e   w a t e r p r o o f i n g   e f f e c t   as  w e l l   as  a c t i n g  

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

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

t h a t   an  o v e r l a p   c o u l d   be  f o r m e d   o n t o   a d j a c e n t   t i l e s .  

The  s p a c e s   b e t w e e n   a d j a c e n t   t i l e s   can   be  b r u s h e d  

o v e r   w i t h   a  w a t e r   r e s i s t a n t   c o a t i n g ,   h a v e   an  a d h e s i v e  

w a t e r p r o o f   s t r i p   a p p l i e d ,   o r   be  s e a l e d   by  h e a t   s e a l i n g  

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

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

s u r f a c e   of   t h e   r o o f .  

The  m o d i f i e d   r o o f   t i l e   shown  in  F i g u r e   4 

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

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



Thus   e i g h t   r i b s   5A  r a d i a t e   o u t   f rom  an  open   c e n t r a l  

a r e a   w h i c h   c o m m u n i c a t e s   w i t h   t h e   e x t e r i o r   t h r o u g h   a  

c e n t r a l   s i n g l e   p a s s a g e w a y   7.  T h e  c e n t r a l   b o s s   i s  

o m i t t e d .  

From  t h e   c r o s s - s e c t i o n a l   v i ew   of  F i g u r e   5  i t  

w i l l   be  s e e n   t h e   l o w e r   p o r t i o n   9A  of  t h e   s i d e   w a l l s   9 

d i f f e r s   f rom  t h e   r e m a i n d e r   of  t h e   t i l e ,   and  i s  

f o r m e d   f rom  a  c o m p r e s s i b l e   f o a m e d   l a y e r   of  m a t e r i a l .  

T h i s   a l l o w s   t h e   t i l e   to   a d j u s t   more  r e a d i l y   to   u n e v e n  

s u r f a c e s   ( f o r   e x a m p l e   a  r o o f   s u r f a c e   p r o v i d e d   w i t h  

c h i p p i n g s )   in  t h a t   t h e   l a y e r   9A  w i l l   c o m p r e s s   w h e r e  

l o c a l i s e d   p r o j e c t i o n s   o c c u r .   T h i s   c o u l d   be  i n s t e a d  

of  or   in   a d d i t i o n   to   t h e   a d h e s i v e   l a y e r   11  shown  i n  

F i g u r e   2 .  

A  m o d i f i e d   m e t h o d   of  f i l l i n g   t he   c a v i t i e s   w i t h i n  

t h e   t i l e s   u t i l i s e s   an  o p e n   c e l l   f l e x i b l e   p o l y u r e t h a n e  

f o a m .   When  s e t   t h i s   foam  w i l l   be  p o r o u s   and  so  a n y  

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

v a p o r i s a t i o n   of  t r a p p e d   m o i s t u r e ,   f o r   e x a m p l e ,   c a n  

be  r e l i e v e d   t h r o u g h   t h e   p l u g   of  foam  in  t h e   p a s s a g e w a y   7 .  

Thus   F i g u r e   5  shows  a  v e n t   cap  21  p o s i t i o n e d   o v e r   t h e  

p a s s a g e w a y   7.  P a s s a g e w a y s   7  in   o t h e r   t i l e s   c o u l d   b e  

b l o c k e d   by  an  i m p e r v i o u s   m e m b e r ,   such   as  a  p l u g .  

Then   i f   t h e   l a y e r   9A  i s   a l s o   of  a  p o r o u s   n a t u r e ,  

r e l i e f   of  p r e s s u r e   w h i c h   m i g h t   b u i l d   up  u n d e r   a d j a c e n t  

t i l e s   c a n  b e   r e l i e v e d   t h r o u g h   t h e   n e a r e s t   t i l e   c a r r y i n g  



a  v e n t   cap   2 1 .  

A  f l e x i b l e   u n d e r   l a y e r   f o r   t h e   t i l e s ,   b y  

i n c o r p o r a t i n g   a  f l e x i b l e   w a l l   l a y e r   9A  and   i n j e c t i n g  

a  f l e x i b l e   f o a m ,   can   a c h i e v e   a  n u m b e r   of   d e s i r a b l e  

e f f e c t s .   Thus  s u r f a c e   p r e s s u r e   on  t h e   t o p   w a l l   o f  

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

p r e s s i b l e ) ,   and  o v e r f i l l   w i t h   t h e   foam  i s   l e s s  

c r i t i c a l .   A l s o   a  f l e x i b l e   l a y e r   a l l o w s   f o r   m i n o r   r o o f  

m o v e m e n t s   (due  to   s e t t l e m e n t   or  h e a t   e x p a n s i o n )   a n d  

a  p o r o u s   l a y e r   a l l o w s   f o r   v e n t i l a t i o n .  

The  t o p   l a y e r   3  of   t h e   t i l e   may  b e  a   m o u l d e d  

s h e e t   of   p o l y v i n y l c h l o r i d e ,   w h i c h   t h e r e f o r e   a c t s   a s  

t h e   w a t e r p r o o f i n g   m e m b r a n e .   Gaps  b e t w e e n   a d i a c e n t  

t i l e s   can   t h e n   r e a d i l v   be  c o v e r e d   by  s t r i p s   o f  

p o l y v i n y l c h l o r i d e   h e a t   s e a l e d   to   t h e   t i l e s .  

The  r o o f i n g   t i l e s   can   be  f o r m e d   w i t h   a  m o d i f i e d  

u n d e r n e a t h   s u r f a c e ,   s u c h   as  t h a t   i l l u s t r a t e d   in   F i g u r e   6 ,  

w h e r e   t h e   t i l e   i s   to   be  a p p l i e d   to   an  e x i s t i n g  

c o r r u g a t e d   r o o f .   O t h e r   r o o f   s h a p e s   may  be  a c c o m m o d a t e d  

in  a  s i m i l a r   m a n n e r   by  s u i t a b l y   s h a p e d   t i l e s .   I f   t h e r e  

s h o u l d   be  a  n e e d   or   d e s i r e   to   a p p l y   t h e   t i l e s   to   a  

r o o f   s u r f a c e   w i t h   s p a c e s   b e t w e e n   t h e   t i l e s ,   t h e   t i l e s  

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

n e c e s s a r y .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   t i l e s   may  r e a d i l y  

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



m a n n e r   s i m i l a r   to   t h a t   d e s c r i b e d   a b o v e .   In  t h i s   c a s e  

t h e   t i l e   p r o f i l e   may  be  p r e - f o r m e d   w i t h   any   d e s i r e d  

w a l l   t e x t u r e   or  c o n t o u r e d   e f f e c t .  

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

s t r u c t u r e   as  a p p l i e d   to   an  e x i s t i n g   f l a t   r o o f   s u r f a c e   12 

i s   i l l u s t r a t e d   in  F i g u r e   7.  T h i s   u s e s   p i t c h e d   t i l e s   1 3 ,  

s p a c e r   t i l e s   14  and   15  and   c o v e r   t i l e s   16.  The  c o v e r  

t i l e s   a r e   of  g e n e r a l l y   s t a n d a r d   f o r m   and  t h u s   (as  s h o w n  

in   F i g u r e s   8  and  9)  i n c o r p o r a t e   a  f l a t   t o p   s u r f a c e   2 ,  

c a v i t y   r e g i o n s   4  d e f i n e d   by  r i b s   5  e x t e n d i n g   to   a  c e n t r a l  

b o s s   6  and  p a s s a g e w a y s   8  t h r o u g h   t h e   s i d e   w a l l s   9.  I n  

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

a r e   t h r e e   p a s s a g e w a y s   8  in  e a c h   of  t h e   s i d e   w a l l s   a n d  

two  p a s s a g e w a y s   8  in   e a c h   of  t h e   end  w a l l s .   I t   w i l l  

a l s o   be  n o t e d   t h a t   t h e   w a l l s   9  a r e   s l i g h t l y   a n g l e d   t o  

a s s i s t   t h e   f l o w   of  foam  i n j e c t e d   i n t o   t h e   c a v i t i e s   4 

on  t h e   u n d e r - s u r f a c e   of  t h e   t i l e   1 6 .  

In  t h i s   e x a m p l e   a  s i n g l e   p a s s a g e w a y   17  i s   f o r m e d  

a t   one  c o r n e r   o n l y   of   e a c h   t i l e   16  p a s s i n g   t h r o u g h  

one   of  t he   r i b s   5.  A  m o u l d e d   t u b i n g   member   18  p a s s e s  

f r o m   t h e   p a s s a g e w a y   17  to   a  j u n c t i o n   p i e c e   19  w i t h i n  

t h e   c e n t r a l   b o s s   6  h a v i n g   o u t l e t s   l e a d i n g   i n t o   t h e  

c o r n e r s o f   e a c h   of  t h e   f o u r   c a v i t i e s   4.  When  f o u r   o f  

t h e s e   t i l e s   16  a r e   p o s i t i o n e d   on  a  r o o f   s u r f a c e   so  t h a t  

t h e   c o r n e r s   i n c o r p o r a t i n g   t h e   p a s s a g e w a y s   17  a r e   a d j a c e n t  

to   one  a n o t h e r   i t   i s   p o s s i b l e   to   i n j e c t   p o l y u r e t h a n e  



foam  i n t o   t h e   c a v i t i e s   of  f o u r   t i l e s   16  s i m u l t a n e o u s l y  

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

t h e   f o u r   p a s s a g e w a y s . 1 7 .  

The  p i t c h e d   t i l e s   13  (as   i l l u s t r a t e d   in   F i g u r e s   7 ,  

10  and   11)  have   s i d e s   of   1 ,000mm  in  l e n g t h   and   a  m a x i m u m  

h e i g h t   a t   one  end  of  35mm  s l o p i n g   down  in  one   d i r e c t i o n  

to   a  h e i g h t   of  10mm  a t   t h e   o t h e r   e n d .   I t   w i l l   b e  

a p p r e c i a t e d   t h a t   t h e   r e l a t i v e   d i m e n s i o n s   in   F i g u r e   7 

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

w h i l s t   t h e   t r u e   s h a p e   i s   more   r e a l i s t i c a l l y   i l l u s t r a t e d  

in   t h e   c r o s s - s e c t i o n a l   v i e w   shown  in  F i g u r e   11.  T h e  

p i t c h e d   t i l e s   13  a r e   a l s o   f o r m e d   w i t h   r i b s   5  r a d i a t i n g  

f r o m   a  c e n t r a l   b o s s   6  b u t   t h e r e   i s   no  t o p   w a l l   so  t h a t  

o p e n i n g s   2 0 . a r e   f o r m e d   w h i c h   p a s s   c o m p l e t e l y   t h r o u g h  

t h e   t i l e   13  w h i c h   w i l l   t h e r e f o r e   r e c e i v e   t h e   f o a m e d  

p o l y u r e t h a n e   i n j e c t e d   i n t o   t h e   ma in   t i l e s   16,  in  a  

d i r e c t   m a n n e r .   T h i s   a p p l i e s   a l s o   to   t h e   s p a c e r   t i l e s   14 

and   15  w h i c h ,   in  p l a n   v i e w ,   a r e   i d e n t i c a l   in   a p p e a r a n c e  

t o   t h e   p i t c h e d   t i l e s   13  as  shown  in  F i g u r e   10  and  h a v e  

t h e   same  o p e n i n g s   20  p a s s i n g   a l l   t h e   way  t h r o u g h .  

The  s p a c e r   t i l e s   14  a r e   25mm  in  h e i g h t   w h i l s t   t h e  

s p a c e r   t i l e s   15  a r e   50mm  in  h e i g h t .   T h e s e   d i m e n s i o n s ,  

t o g e t h e r   w i t h   t h o s e   of  t h e   p i t c h e d   t i l e s   13  e n a b l e  

t h e   h e i g h t   to   be  i n c r e a s e d   p r o g r e s s i v e l y   as  t h e   h e i g h t  

of  t h e   s l o p e   i n c r e a s e s   as  i l l u s t r a t e d   in  F i g u r e   7 .  

In  F i g u r e   7  i t   w i l l   be  n o t e d   a l s o   t h a t   a  s p e c i a l  



r i d g e   t i l e   16A  i s   p r o v i d e d   w h i c h   has   a  s l i g h t l y   l o n g e r  

t o p   s u r f a c e   so  as  to   d e f i n e   an  end  w a l l   w h i c h   w i l l   b e  

c o - e x t e n s i v e   w i t h   t h e   end  w a l l s   of  t h e   p i t c h e d   t i l e s   13 

and  s p a c e r   t i l e s   14,  15  d e f i n i n g   t h e   maximum  h e i g h t   o f  

t h e   p i t c h .   A  s i m i l a r   p i t c h e d   r o o f   s t r u c t u r e   c o u l d  

e x t e n d   d o w n w a r d l y   f rom  t h e   t o p   p o i n t   so  as  to   d e f i n e  

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

i f   d e s i r e d ,   t h e   s p e c i a l   t i l e   16A  c o u l d   be  r e p l a c e d   b y  

a  t i l e   d e f i n i n g   a  r i d g e   w i t h   a n g l e d   s u r f a c e s   l e a d i n g  

down  to   b o t h   s i d e s .  

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

e x i s t i n g   r o o f   may  be  m o d i f i e d   in   o t h e r   w a y s .   T h u s ,  

f o r   e x a m p l e ,   t i l e s   c o u l d   be  s h a p e d   to   r e c e i v e   r o o f  

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

e n a b l i n g   s a f e t y   r a i l s   to   be  m o u n t e d   to   a i d   f u t u r e  

r o o f   a c c e s s .  



1.  A  r o o f i n g   t i l e   f o r m e d   f rom  a  p l a s t i c s   m a t e r i a l  

h a v i n g   a  h i g h   d e n s i t y   t o p   s u r f a c e ' ( 2 )   and  d e f i n i n g   a n  

u n d e r n e a t h   c a v i t y   ( 4 ) ,   t h e   c a v i t y   r e g i o n   i n c o r p o r a t i n g  

s t r e n g t h e n i n g   and  s u p p o r t   m e m b e r s   ( 5 , 6 )   a n d  

c o m m u n i c a t i n g   w i t h   t h e   e x t e r i o r   of  t h e   t i l e   t h r o u g h  

p a s s a g e w a y s   ( 7 , 8 )   in   t h e   t o p   and  s i d e   w a l l s .  

2.  A  r o o f i n g   t i l e   a c c o r d i n g   to   c l a i m   1,  w h e r e i n  

t h e   s t r e n g t h e n i n g   and  s u p p o r t   m e m b e r s   a r e   r i b s   ( 5 )  

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

p r e f e r a b l y   e x t e n d   f r o m   a t   or   n e a r   t h e   c e n t r e   to   t h e  

s i d e s   a n d / o r   f o u r   c o r n e r s   of   a  s q u a r e   or  o b l o n g   t i l e  

to   d e f i n e   e s s e n t i a l l y   t r i a n g u l a r   c a v i t y   r e g i o n s   ( 4 ) ,  

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

b o s s   (6)  e x t e n d i n g   down  to  t h e   b a s e   l e v e l   of   t h e   t i l e .  

3.  A  r o o f i n g   t i l e   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2 ,  

w h e r e i n   t h e   t h r o u g h   p a s s a g e w a y s   (8)  in   t h e   s i d e   w a l l s  

t e r m i n a t e   in   d e p r e s s i o n s   {10)  f o r m e d   in   t h e   o u t e r  

s u r f a c e   of  t h e   s i d e   w a l l s   ( 9 ) .  

4.  A  r o o f i n g   t i l e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1 

to   3,  w h e r e i n   t h e   c a v i t y   (4)  i s   d e f i n e d   by  a  t o p   w a l l  

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

to   t h e   e d g e s   of  t h e   t i l e .  

5.  A  r o o f i n g   t i l e   a c c o r d i n g   to   a n y  o n e   o f  

c l a i m s   1  to   4,  w h e r e i n   t h e   h i g h   d e n s i t y   t o p   s u r f a c e  

of  t h e   t i l e   i s   a  s e p a r a t e   s h e e t   (2)  b o n d e d   to   t h e  



r e m a i n d e r   of  t h e   t i l e   (1)  w h i c h   i s   f o r m e d   f r o m   a  

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

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

m a t e r i a l ,   and  p r e f e r a b l y   t h e   s i d e   w a l l s  ( 9 )   of  t h e  

t i l e   s u r r o u n d i n g   t h e   c a v i t y   (4)  a r e   so  d i m e n s i o n e d  

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

p a r t i a l l y   when  p r e s s e d   by  a  h e a v y   r o l l e r ,   s u c h   as   b y  

p r o v i d i n g   t h a t   a  h o r i z o n t a l   l a y e r   (9A)  of  t h e   s i d e  

w a l l s   of  t h e   t i l e   i s   f o r m e d   f r o m   a  r e a d i l y   c o m p r e s s i b l e  

f o a m e d   m a t e r i a l .  

6.  A  r o o f i n g   t i l e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1 

to  5,  w h e r e i n   t h e   t i l e   t o p   s u r f a c e   i n c o r p o r a t e s   a  

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

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

s h a p e d   t o   f i t   a  c o r r u g a t e d   or   o t h e r   n o n - p l a n a r   e x i s t i n g  

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

t h e   s i d e   w a l l s   of  t h e   t i l e   c a r r y   a  c o n t a c t   a d h e s i v e   ( 1 1 ) .  

7.  A  r o o f i n g   t i l e   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1 

to   6,  w h e r e i n   t h e   t o p   s u r f a c e   of  t h e   t i l e   i s   p r e - c o a t e d  

w i t h   a  w a t e r p r o o f i n g   m e m b r a n e .  

8.  A  r o o f i n g   a s s e m b l y   c o m p r i s i n g   r o o f i n g   t i l e s  

(16)  of  t h e   f o r m   as  d e f i n e d   in  a n y  o n e   of  c l a i m s   1  t o  

7,  and  s u p p o r t   t i l e s   ( 1 3 , 1 4 , 1 5 )   of  t h e   same  s h a p e   i n  

p l a n   v i e w   to   t h e   r o o f i n g   t i l e s ,   a t   l e a s t   some  of   t h e  

s u p p o r t   t i l e s   (13)  h a v i n g   s i d e   w a l l s   w h i c h   t a p e r   f r o m  

one  s i d e   to   t h e   o t h e r ,   t h e   s u p p o r t   t i l e s   i d e a l l y   b e i n g  



open   a t   t h e   t o p   and  b o t t o m   f a c e s .  

9.  A  m e t h o d   of  c o v e r i n g   an  e x i s t i n g   r o o f   s u r f a c e  

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

one  of  c l a i m s   1  to   8  in  an  a b u t t i n g   s i d e - b y - s i d e  

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

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

p a s s a g e w a y s   (7)  in   t h e   t o p   w a l l s   of  t h e   t i l e s   t o  

f i l l   t h e   u n d e r n e a t h   c a v i t y   ( 4 ) ,   t h e   f o a m e d   m a t e r i a l  

p r e f e r a b l y   b e i n g   i n j e c t e d   by  an  i n j e c t i o n   gun  s e t   t o  

i n j e c t   a  p r e d e t e r m i n e d   q u a n t i t y   s u f f i c i e n t   t o   f i l l  

t h e   u n d e r n e a t h   c a v i t y   or  a  s e p a r a t e   c a v i t y   r e g i o n  

of  one  t i l e ,   and  s p a c e s   b e t w e e n   t h e   t o p   s u r f a c e s   o f  

a d j a c e n t   t i l e s   a r e   i d e a l l y   c o v e r e d   by  a  w a t e r p r o o f i n g  

m e m b r a n e   as   a  f i n a l   s t e p .  

10.  A  m e t h o d   a c c o r d i n g   t o   c l a i m   9,  w h e r e i n  

t h e   f o a m e d   m a t e r i a l   i s   an  o p e n   c e l l   foam  w h i c h   w i l l  

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

l e a s t   some  of  t h e   p a s s a g e w a y s   t h r o u g h   t h e   t o p   w a l l s  

of  t h e   t i l e s   p r e f e r a b l y   b e i n g   c o v e r e d   by  a  v e n t   c a p   ( 2 1 ) ,  

a n d / o r   w h e r e i n   p a s s a g e w a y s   t h r o u g h   t h e   t o p   w a l l s   o f  

t h e   t i l e s   a r e   p l u g g e d   w i t h   p o r t i o n s   of  d o w e l l i n g  

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

p o r o u s   p l a s t i c s   m a t e r i a l   a f t e r   i n j e c t i o n   of  t h e  

f o a m e d   m a t e r i a l .  
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