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@  Roofing  panel. 

@  A  roofing  panel  suitable  for  use  on  a  flat  or  shallow  angled 
roof  is  of  substantially  lamellar  form,  is  made  of  plastics  materi- 
al  and  has  an  edge  portion  which  extends  substantially  in  a 
plane  parallel  to  the  plane  of  the  panel  body.  Means  (5,  6)  for 
accommodating  expansion  or  contraction  of  the  panel  relative 
to  a  substrate  on  which  it  is  placed  are  provided.  The  means  ex- 
tends  across  a  major  part  of  the  panel  in  two  mutually  trans- 
verse  directions,  is  formed  as  an  integral  part  of  the  panel  and 
comprises  at  least  one  portion  which  projects  out  of  the  plane 
of  the  panel  body. w  
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R o o f i n g   P a n e l  

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

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

of  l a y i n g   r o o f i n g   p a n e l s   to  fo rm  a  r o o f .   The  i n v e n t i o n  

5  i s   p a r t i c u l a r l y ,   b u t   n o t   e x c l u s i v e l y ,   c o n c e r n e d   w i t h   w h a t  

a r e   h e r e i n a f t e r   r e f e r r e d   to   as  f l a t   r o o f s ,   t h a t   i s   r o o f s  

w h i c h   a r e   h o r i z o n t a l   or  s l o p e   a t   a  s h a l l o w   a n g l e ,  

t y p i c a l l y   l e s s   t h a n   15°  to   t h e   h o r i z o n t a l .  

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

10  of  a  s u b s t a n t i a l l y   i n e x t e n s i b l e   k i n d ,   and  p a r t i c u l a r l y   a  

s t r u c t u r e   h a v i n g   a  l a r g e   a r e a ,   t h e r e   i s   a  n e e d   to   a c c o m -  

m o d a t e   r e l a t i v e   v a r i a t i o n s   in  t h e   d i m e n s i o n s   of  t h e  

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

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

15  One  fo rm  of  r o o f i n g   d e c k   f o r   s u c h   r o o f s   has   b e e n  

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

a p a r t   s u p p o r t s .   B e t w e e n   t h e   s u p p o r t s   t h e   s h e e t s   a r e   u n -  

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

n e c e s s a r y   s t r u c t u r a l   s t r e n g t h   to   t h e   s h e e t   to   e n a b l e   i t  

20  to   span   t h e   s u p p o r t s .   U .S .   3 , 3 1 0 , 9 2 5   d e s c r i b e s   a n  

a r r a n g e m e n t   in  w h i c h   s h e e t s   a r e   l a i d   w i t h   t h e i r   s i d e  

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

r e f e r r e d   to  as  e x p a n s i o n   or  c o n t r a c t i o n   c r i m p s .   T h i s  

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

25  b u t   wou ld   no t   seem  s u i t a b l e   f o r   use   as  a  r o o f i n g   p a n e l  

as  i t   w o u l d   no t   be  a  s i m p l e   m a t t e r   to   make  i t   w a t e r p r o o f  
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p a r t i c u l a r l y   a t   s i t e s   w h e r e   f o u r   p a n e l s   m e e t   a t   t h e i r  

c o r n e r s .   In  s t r u c t u r e s   o t h e r   t h a n   r o o f s   i t   has   a l s o  

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

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

5  in  a d d i t i o n   to   t h e   fo rm  of  r o o f i n g   p a n e l  

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

i n t e n d e d   to   be  l a i d   on  a  s u b s t a n t i a l l y   c o n t i n u o u s  

s u b s t r a t e .   A  r o o f i n g   p a n e l   of  t h i s   k i n d   d o e s   n o t   r e q u i r e  

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

10  p r o v i d e   a  w a t e r p r o o f   s k i n   to   a  r o o f .   Commonly   s u c h  

p a n e l s   a r e   made  of  p l a s t i c s   m a t e r i a l .   The  same  n e e d   t o  

a c c o m m o d a t e   r e l a t i v e   d i m e n s i o n a l   v a r i a t i o n s   b e t w e e n   t h e  

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

p a n e l s   and  in   t h i s   c a s e   t h e r e .   i s   t h e   a d d e d   d i f f i c u l t y  

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

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

d u c t i l e   as  m e t a l .   P r e v i o u s   s o l u t i o n s   to   t h i s   p r o b l e m  

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

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

20  e x p a n s i o n   j o i n t   b e t w e e n   a d j a c e n t   p a n e l s   or   by  o v e r s i z e d  

f i x i n g   h o l e s .   An  e x a m p l e   of  s u c h   a  d e s i g n   i s   shown  i n  

GB  2 , 1 1 5 , 3 4 6 .  

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

r o o f i n g   p a n e l   s u i t a b l e   f o r   use   on  a  f l a t   or  g e n t l y  

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

f o r m ,   b e i n g   made  of  p l a s t i c s   m a t e r i a l   and  h a v i n g   an  e d g e  

p o r t i o n   w h i c h   e x t e n d s   s u b s t a n t i a l l y   in  a  p l a n e   p a r a l l e l  
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to  t he   p l a n e   of  t h e   p a n e l   b o d y ,   w h e r e i n   m e a n s   f o r  

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

r e l a t i v e   to   a  s u b s t r a t e   on  w h i c h   i t   i s   p l a c e d   a r e  

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

5  t h e   p a n e l   in  two  t r a n s v e r s e   d i r e c t i o n s ,   b e i n g   f o r m e d   a s  

an  i n t e g r a l   p a r t   of  t h e   p a n e l   and  c o m p r i s i n g   a t   l e a s t  

one  p o r t i o n   w h i c h   p r o j e c t s   o u t   of  t h e   p l a n e   of  t h e   p a n e l  

b o d y .  

The  p a n e l   of  t h e   p r e s e n t   i n v e n t i o n   i n c o r p o r a t e s  

10  as  an  i n t e g r a l   p a r t   of  t h e   p a n e l   an  a r r a n g e m e n t   f o r  

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

r e l a t i v e   to  t h e   s u b s t r a t e   on  w h i c h   i t   i s   l a i d .   By 

a r r a n g i n g   f o r   t h e   means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   o r  

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

15  two  t r a n s v e r s e   d i r e c t i o n s ,   e x p a n s i o n   or  c o n t r a c t i o n   o f  

t h e   p a n e l   in  any  d i r e c t i o n   can  be  a c c o m m o d a t e d .   T h u s  

t h e   need   f o r   s e p a r a t e   e x p a n s i o n   j o i n t s   i s   e l i m i n a t e d   a n d  

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

The  means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   o r  

20  c o n t r a c t i o n   may  be  s p a c e d   f rom  t h e   e x t r e m e   edge   of  t h e  

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

j o i n t s   b e t w e e n   a d j a c e n t   p a n e l s .   In  t h e   c a s e   w h e r e   i t  

does   e x t e n d   to   t h e   edge   i t   may  be  n e c e s s a r y   f o r   a  

c o r r e s p o n d i n g   means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   o r  

25  c o n t r a c t i o n   to   be  p r o v i d e d   on  t h e   a d j o i n i n g   e d g e   of  a n  

a d j a c e n t   p a n e l   to   e n a b l e   a  w a t e r t i g h t   j o i n t   to   b e  

p r o v i d e d   b e t w e e n   t h e m .  
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The  means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   o r  

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

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

e x p a n s i o n   or  c o n t r a c t i o n   a c c o m m o d a t i n g   m e a n s   t e r m i n a t e s  

5  i s   a t   l e a s t   f i v e   t i m e s   c l o s e r   to  t h e   edge   of  t h e   p a n e l  

t h a n   to   t h e   c e n t r e   of  t h e   p a n e l .   T h i s   e n s u r e s   t h a t  

e x p a n s i o n   or  c o n t r a c t i o n   i s   a c c o m m o d a t e d   o v e r   s u b s t a n -  

t i a l l y   t h e   w h o l e   of  t h e   w i d t h   or  l e n g t h   of  t h e   p a n e l .  

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

10  a  r o o f i n g   p a n e l   s u i t a b l e   f o r   use   on  a  f l a t   or  g e n t l y  

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

f o r m ,   b e i n g   made  of  p l a s t i c s   m a t e r i a l   and  h a v i n g   an  e d g e  

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

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

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

to   a  s u b s t r a t e   on  w h i c h   i t   i s   p l a c e d   a r e   p r o v i d e d ,   s a i d  

means   e x t e n d i n g   a c r o s s   a  m a j o r   p a r t   of  t h e   w i d t h   o r  

l e n g t h   of  t h e   p a n e l   ,  b e i n g   f o r m e d   as  an  i n t e g r a l   p a r t   o f  

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

20  s p a c e d   f rom  t h e   e x t r e m e   e d g e   of  t h e   p a n e l   and  p r o j e c t s  

o u t   of  t h e   p l a n e   of  t h e   p a n e l   b o d y .  

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

T h i s   f a c i l i t a t e s   j o i n i n g   of  a d j a c e n t   p a n e l s .  

The  edge   p o r t i o n   may  be  c o n t i g u o u s   and  c o p l a n a r  

25  w i t h   t h e   p a n e l   b o d y .  
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The  p r e f e r r e d   means   f o r   a c c o m m o d a t i n g   e x p a n s i o n  

or  c o n t r a c t i o n   of  t h e   p a n e l   r e l a t i v e   to   a  s u b s t r a t e   o n  

w h i c h   i t   i s   p l a c e d ,   c o m p r i s e s   one  or   more   r i d g e s   f o r  

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

5  r i d g e   or  r i d g e s ,   b u t   i t   i s   p o s s i b l e   f o r   o t h e r   f o r m a t i o n s  

to   be  p r o v i d e d .   For   e x a m p l e   t h e   p a n e l   may  be  p r o v i d e d  

w i t h   a  n u m b e r   of  d i s c r e t e   r a i s e d   p o r t i o n s   e x t e n d i n g   in  a  

l i n e   a c r o s s   t he   p a n e l   to   f o rm  wha t   m i g h t   be  d e s c r i b e d   a s  

a  d i s c o n t i n u o u s   r i d g e ;   t h e   r a i s e d   p o r t i o n s   n e e d   n o t   h o w -  

10  e v e r   be  a l i g n e d   w i t h   one  a n o t h e r   and  may  be  d i s t r i b u t e d  

in  o t h e r   ways  o v e r   t h e   a r e a   of  t h e   p a n e l   . 

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

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

be  u s e d .  

15  The  one  or  more  r i d g e s   may  be  p o s i t i o n e d   in   a  

v a r i e t y   of  ways  on  t h e   p a n e l .   A  r i d g e   may  be  p r o v i d e d  

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

f rom  t he   o p p o s i t e   s i d e s   t h e r e o f   a n d / o r   a  p a i r   of  r i d g e s  

may  be  p r o v i d e d   e x t e n d i n g   a l o n g   t h e   l e n g t h   of  t h e   p a n e l  

20  and  p o s i t i o n e d   a l o n g   o p p o s i t e   s i d e s   of  t h e   c e n t r e   of  t h e  

p a n e l .   A l t e r n a t i v e l y   a  r i d g e   may  be  p r o v i d e d   a l o n g   o n e  

or  b o t h   d i a g o n a l s   of  t h e   p a n e l .  

In  a d d i t i o n   or  i n s t e a d   of  r i d g e s   a l o n g   t h e   l e n g t h  

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

25  t h e   p a n e l   a p p r o x i m a t e l y   e q u i d i s t a n t   f r o m   t h e   e n d s   t h e r e o f  

a n d / o r   a  p a i r   of  r i d g e s   e x t e n d i n g   a c r o s s   t h e   w i d t h   of  t h e  

p a n e l   and  p o s i t i o n e d   on  o p p o s i t e   s i d e s   of  a  t r a n s v e r s e  
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c e n t r e   l i n e   of  t h e   p a n e l   may  be  p r o v i d e d .  

I t   may  be  a d v a n t a g e o u s   to   p r o v i d e   one  or  m o r e  

r i d g e s   a d j a c e n t   one  or  more   e d g e s   of  t h e   p a n e l   s i n c e   i n  

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

5  a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n ,   b u t   a l s o   a  b o r d e r  

to   a  seam  f o r m e d   b e t w e e n   a d j a c e n t   p a n e l s .   In  a  

p a r t i c u l a r l y   p r e f e r r e d   a r r a n g e m e n t ,   one  or   more   r i d g e s  

a r e   p r o v i d e d   a d j a c e n t   e a c h   edge   of  t h e   p a n e l .  

A  r i d g e   may  s i m p l y   c o m p r i s e   two  w a l l s   s t e e p l y  

10  i n c l i n e d   to   t h e   p l a n e   of  t h e   p a n e l   body   and   j o i n e d   t o -  

g e t h e r   by  a  t o p   w a l l   p a r a l l e l   to   t h e   p l a n e   of  t h e   p a n e l  

b o d y .   The  r i d g e   may,   h o w e v e r ,   i n c l u d e   t h r e e   or  m o r e  

w a l l s   s t e e p l y   i n c l i n e d   to   t h e   p l a n e   of  t h e   p a n e l   b o d y ,  

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

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

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

g r e a t e r   i t s   c a p a c i t y   f o r   a c c o m m o d a t i n g   e x p a n s i o n   or  c o n -  

t r a c t i o n .   A l s o ,   t h e   c l o s e r   t h e   i n c l i n a t i o n   of  a  w a l l   i s  

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

20  i t s   c a p a c i t y   f o r   a c c o m m o d a t i n g   e x p a n s i o n   or   c o n t r a c t i o n .  

P r e f e r a b l y   t h e   one  or  more   r i d g e s   p r o j e c t   o u t s i d e  

t h e   p l a n e   of  t h e   p a n e l   body   to   one  s i d e   o n l y .   The  p a n e l  

w o u l d   n o r m a l l y   be  l a i d   w i t h   t h a t   one  s i d e   as  t h e   u p p e r  

s i d e .   In  s u c h   a  c a s e   t h e   p a n e l   can   l i e   in   c o n t a c t   with"  a  

25  s u p p o r t i n g   s u b s t r a t e   o v e r   t h e   w h o l e   of  i t s   s u r f a c e   a p a r t  

f rom  w h e r e   t h e   one  or  more   r i d g e s   a r e   p r o v i d e d .  

The  p l a s t i c s   m a t e r i a l   f rom  w h i c h   t h e   p a n e l   i s  

made  i s   p r e f e r a b l y   a  p o l y e s t e r   r e s i n   m a t e r i a l .   O t h e r  
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s u i t a b l e   r i g i d   or  s e m i - r i g i d   p l a s t i c s   m a t e r i a l s   c o u l d   b e  

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

r e i n f o r c e m e n t   w h i c h   may  c o m p r i s e   f i b r e s   or  s t r a n d s   a n d  

may  be  g l a s s ,   p o l y e s t e r ,   n y l o n ,   p o l y t h e n e ,   m e t a l   o r  

5  c a r b o n .  

I t   may  be  a d v a n t a g e o u s   f o r   t h e   m e a n s   f o r  

a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   to   be  made  of  a  

p l a s t i c s   m a t e r i a l   d i f f e r e n t   f rom  t h e   p l a s t i c s   m a t e r i a l  

f rom  w h i c h   t h e   p a n e l   body   is   made .   For   e x a m p l e ,   t h e  

10  a c c o m m o d a t i n g   m e a n s   may  be  made  of  a  more   f l e x i b l e  

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

c a s e   t h e   a c c o m m o d a t i n g   means   w o u l d   s t i l l   be  an  i n t e g r a l  

p a r t   of  t h e   p a n e l   b o d y .  

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

15  t h e r e   is   p r o v i d e d   a  r o o f   i n c l u d i n g   a  p l u r a l i t y   o f  

p a n e l s ,   e a c h   as  d e f i n e d   a b o v e ,   l a i d   on  a  s u b s t r a t e ,  

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

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

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

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

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

By  l a y i n g   p a n e l s   in  t h e   u n c o n v e n t i o n a l  

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

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

25  e x p a n s i o n   or  c o n t r a c t i o n   in  one  d i r e c t i o n ,   a l o n g   a  

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

a d j a c e n t   p a n e l s   t h e r e   i s   one  p a n e l   a b l e   to   a c c o m m o d a t e  
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e x p a n s i o n   or  c o n t r a c t i o n   a l o n g   t h a t   l i n e .  

A c c o r d i n g   to   a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n  

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

p a n e l s ,   e a c h   as  d e f i n e d   a b o v e ,   l a i d   on  a  s u b s t r a t e ,   i n  

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

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

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

p a n e l s   e n a b l e s   e x p a n s i o n   or  c o n t r a c t i o n   of  t h e   p a n e l s   i n  

any  d i r e c t i o n   to   be  a c c o m m o d a t e d .  

10  In  a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e  

l e n g t h   of  e a c h   p a n e l   i s   t w i c e   i t s   w i d t h   and  p a n e l s  

o r i e n t a t e d   in   t h e   same  way  a r e   l a i d   a l o n g s i d e   o n e  

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

e a c h   o t h e r   by  t h e   w i d t h   of  e a c h   p a n e l   and  a d j o i n i n g  

15  s i d e s   of  p a n e l s   t h a t   a r e   o r i e n t a t e d   p e r p e n d i c u l a r  

t h e r e t o .  

A c c o r d i n g   to   a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n  

the^re   i s   p r o v i d e d   a  r o o f   i n c l u d i n g   a  p l u r a l i t y   o f  

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

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

in  a  g i v e n   d i r e c t i o n ,   w h e r e i n   t h e   o r i e n t a t i o n   of  t h e  

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

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

a d j a c e n t   p a n e l s   i s   i n t e r s e c t e d   by  a  p a n e l   t h a t   i n c l u d e s -  

25  means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   in   a  

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

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

t h e r e   i s   p r o v i d e d   a  m e t h o d   of  l a y i n g   p a n e l s   on  a  s u b s t r a t e  
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to   fo rm  a  r o o f   in  w h i c h   e a c h   p a n e l   i n c l u d e s   m e a n s  

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

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

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

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

a d j a c e n t   p a n e l s   i s   i n t e r s e c t e d   by  a  p a n e l   t h a t   i n c l u d e s  

means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   in  a  

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

By  way  of  e x a m p l e   c e r t a i n   i l l u s t r a t i v e  

10  e m b o d i m e n t s   of  t h e   i n v e n t i o n   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 ,   of  w h i c h :  

F i g . .   1A  i s   a  p l a n   v i e w   of  a  r o o f   p a n e l ,  

F i g .   IB  i s   a  s e c t i o n a l   v i e w   a l o n g   t h e   l i n e s   I  -  I  

in   F i g .   1A  of  t h e   p a n e l ,  

15  ' F i g s .   2  to   5,  6A  and  6B  i l l u s t r a t e   s c h e m a t i c a l l y  

a l t e r n a t i v e   f o r m s   of  p a n e l   to   t h a t   shown  in   F i g .   1A,  

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

made  up  of  a  p l u r a l i t y   of  p a n e l s   of  t h e   f o r m   shown  i n  

F i g .   1A  and  i l l u s t r a t e s   a  p r e f e r r e d   p a t t e r n   of  l a y i n g   o f  

20  t h e   p a n e l s   of  F i g .   1A.  

R e f e r r i n g   f i r s t   to   F i g s .   1A  and  IB,   t h e   p a n e l   1 

shown  is   made  in  one  p i e c e   of  g l a s s   r e i n f o r c e d   p o l y e s t e r  

(GRP) ,   i s   of  r e c t a n g u l a r   s h a p e   and  i s   of  g e n e r a l l y  

l a m e l l a r   fo rm  a p a r t   f rom  a  r i d g e   2  e x t e n d i n g   down  t h e  

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

t h e   w h o l e   l e n g t h   t h e r e o f .   As  can   be  s e e n   in  F i g .   IB  t h e  

r i d g e   2  i s   f o r m e d   f rom  two  s t e e p l y   i n c l i n e d   w a l l s   3  w h i c h  

m e r g e   i n t o   a  c u r v e d   t o p   w a l l   4.  The  w a l l s   3  a r e   i n c l i n e d  
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a t   an  a n g l e   b  to   t h e   p l a n e   of  t h e   p a n e l   b o d y   ( i n   t h i s  

c a s e   b  i s   a b o u t   90° )   and  t h e   t o p   of  t h e   r i d g e   2  i s   a  

h e i g h t   a  a b o v e   t h e   p l a n e   of  t h e   p a n e l   b o d y .   In  t h e   c a s e  

of  t h e   p a n e l   shown  in   F i g .   1  d i m e n s i o n   a  w i l l   be  a t  

5  l e a s t   1  cm.  The  r i d g e   2  t e r m i n a t e s   j u s t   b e f o r e   - t he   e d g e  

of  t h e   p a n e l   1  in   o r d e r   t h a t   t h e   w h o l e   of   t h e   b o r d e r   o f  

t h e   p a n e l   s h o u l d   l i e   in   a  common  p l a n e   so  t h a t   i t   can   b e  

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

of  i t s   p e r i p h e r y .  

10  In  t h i s   e x a m p l e   of  t h e   i n v e n t i o n   t h e   p a n e l   1  h a s  

a  l e n g t h   w h i c h   i s   t w i c e   i t s   w i d t h   and  i t s   l e n g t h   i s   8  f t  

( 2 . 4 4   m ) .  

F i g .   2  s h o w s   an  a l t e r n a t i v e   f o r m   of  p a n e l   h a v i n g  

a  p a i r   of  r i d g e s   5  e x t e n d i n g   a l o n g   t h e   l e n g t h   of  t h e  

15  p a n e l   and  p o s i t i o n e d   on  o p p o s i t e   s i d e s   of  i t s   l o n g i t u d i -  

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

p a n e l ,   and  a  p a i r   of  r i d g e s   6  e x t e n d i n g   a c r o s s   t h e   w i d t h  

of  t h e   p a n e l   and  p o s i t i o n e d   on  o p p o s i t e   s i d e s   of  i t s  

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

20  p a n e l .   The  r i d g e s   5  and  6  t e r m i n a t e   a d j a c e n t   one  a n o t h e r .  

I t   i s   a d v a n t a g e o u s   t h a t   t h e y   do  n o t   j o i n   as  t h i s   p r e v e n t s  

p o o l s   of  w a t e r   f o r m i n g   on  t h e   p a n e l .  

F i g .   3  s h o w s   an  a l t e r n a t i v e   f o rm  of  p a n e l   h a v i n g  

a  s i n g l e   d i a g o n a l   r i d g e   7 .  

25  F i g .   4  s h o w s   an  a l t e r n a t i v e   f o rm  of  p a n e l   h a v i n g  

a  p a i r   of  d i a g o n a l   r i d g e s   7 , 8 .   In  t h i s   i l l u s t r a t e d  

e m b o d i m e n t   t h e   r i d g e s   7,  8  i n t e r s e c t   one  a n o t h e r   b u t ,   i f  
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d e s i r e d ,   one  or  b o t h   r i d g e s   may  h a v e   a  d i s c o n t i n u i t y   a t  

t h e   c e n t r e   of  t h e   p a n e l   so  t h a t   p o o l s   of  r a i n   w a t e r   w i l l  

n o t   fo rm  on  t h e   p a n e l .  

F i g .   5  shows   an  a l t e r n a t i v e   f o rm  of  p a n e l   h a v i n g  

5  a  p a i r   of  l o n g i t u d i n a l   r i d g e s   5  as  in   F i g .   2  and  a  s i n g l e  

t r a n s v e r s e   r i d g e   9  a c r o s s   t h e   c e n t r e   of  t h e   p a n e l   b e t w e e n  

t h e   r i d g e s   5  . 

F i g s .   6A  and  6B  i l l u s t r a t e   a  p a n e l   b r o a d l y  

s i m i l a r   to   t h e   p a n e l   1  of  F i g .   1  b u t   w i t h   a  d i f f e r e n t  

10  f o rm  of  r i d g e .   In  t h i s   c a s e   t h e   r i d g e   i s   shown  as  m a d e  

up  of  t h r e e   s e p a r a t e   p o r t i o n s   10,  11  and  12  f o r m e d  

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

t h e   i l l u s t r a t e d   e m b o d i m e n t   t h e   p o r t i o n s   10  and  12  p r o j e c t  

to   one  s i d e   of  t h e   p a n e l   body   w h i l e   t h e   p o r t i o n   11  p r o -  

15  j e c t s   to   t h e   o t h e r   s i d e ,   i t   w i l l   be  u n d e r s t o o d   t h a t   a  

r i d g e   c o u l d   a l s o   be  made  up  f r o m   a  n u m b e r   of  p o r t i o n s  

a l l   p r o j e c t i n g   on  one  s i d e   of  t h e   p a n e l   body   t h e r e b y  

e n a b l i n g   t h e   o t h e r   s i d e   of  t h e   p a n e l   body   to   be  l a i d   o n  

a  f l a t   s u b s t r a t e .  

20  I t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e   r i d g e  

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

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

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

F i g .   7  shows   a  p r e f e r r e d   p a t t e r n   in  w h i c h   t h e  

25  p a n e l s   1  of  F i g s .   1A  and  IB  may  be  l a i d .   I t   w i l l   be  s e e n  

t h a t   h a l f   t h e   p a n e l s   a r e   l a i d   in  one  o r i e n t a t i o n   and  h a l f  

in  a  p e r p e n d i c u l a r   o r i e n t a t i o n   and  t h a t   a d j a c e n t   p a n e l s  
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o r i e n t a t e d   in  t h e   same  way  a r e   a r r a n g e d   w i t h   t h e i r   e n d s  

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

w h i c h   i s   h a l f   t h e   l e n g t h   of  a  p a n e l .   A l l   t h e   p a n e l s   a r e  

l a i d   w i t h   t h e i r   r i d g e s   2  u p p e r m o s t .  

5  I t   w i l l   be  u n d e r s t o o d   t h a t   in   o r d e r   t o   f o r m   a  

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

p a n e l s   a r e   r e q u i r e d   a r o u n d   t h e   e d g e s   of  t h e   r o o f .   S u i t -  

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

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

10  a n g l e s   to   t h e   r o o f   e d g e   l i n e .  

The  p a n e l s   1  a r e   l a i d   on  a  c o n t i n u o u s   f l a t  

s u b s t r a t e   {no t   s h o w n ) ,   w h i c h   may  be  t h e   d e c k   m a t e r i a l   o r  

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

a r e   s e c u r e d   a t   t h e i r   e d g e s   t o .   t h e   s u b s t r a t e   or  to   d e c k  

15  m a t e r i a l   b e n e a t h   t h e   s u b s t r a t e   by  any   s u i t a b l e   m e a n s  

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

o r ^ p l u g   f a s t e n i n g s ,   s p r i n g   or  f l e x i b l e   f a s t e n i n g s   o r  

a d h e s i v e s   of  v a r i o u s   t y p e s .  

I f   a  p a n e l   1  e x p a n d s   or  c o n t r a c t s   r e l a t i v e   to   t h e  

20  s u b s t r a t e   on  w h i c h   i t   i s   l a i d ,   f o r   e x a m p l e   as  a  r e s u l t   o f  

a  c h a n g e   in  t e m p e r a t u r e ,   t h e n   any  s u c h   e x p a n s i o n   o r  

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

d e f o r m a t i o n   of  t h e   r i d g e   2  in   t h e   p a n e l   .  E x p a n s i o n   or  • 

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

25  a c c o m m o d a t e d   by  t h e   r i d g e   2  in   t h a t   p a n e l   ( i n   t h e   c a s e   o f  

t h e   p a n e l   of  F i g s .   1A  and  IB)  and  has   to   be  a c c o m m o d a t e d  

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

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

c o n t r a c t i o n   of  a  s i n g l e   p a n e l   i s   s m a l l   and  can   b e  

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

5  c o n t r a c t i o n   of  a  row  of  p a n e l s   l a i d   end  to   end  r e q u i r e s  

a  much  g r e a t e r   m o v e m e n t   of  t h e   e n d s   of  t h e   row  of  p a n e l s  

w h i c h   c a n n o t   be  a c c o m m o d a t e d .   H o w e v e r ,   by  a d o p t i n g   t h e  

p a t t e r n   of  l a y i n g   shown  in  F i g .   7,  a  r i d g e   2  i s   p r o v i d e d  

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

10  d i r e c t i o n s   a l o n g   t h e   r o o f   and  t h u s   t h e   m o v e m e n t   r e q u i r e d  

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

t h e   s u b s t r a t e   i s   k e p t   to   a  s m a l l   a m o u n t   t h a t   can   b e  

t o l e r a t e d .   A l s o   t h e   l e n g t h   of  any   one  s t r a i g h t   j o i n  

b e t w e e n   p a n e l s   i s   l i m i t e d   to   one  and  a  h a l f   p a n e l  

15  l e n g t h s .  

W h i l e   t h e   p a t t e r n   of  l a y i n g   shown  in  F i g .   7  h a s  

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

shown  in  F i g s .   1A  and  IB,  i t   s h o u l d   be  u n d e r s t o o d   t h a t  

any  of  t h e   p a n e l s   shown  in  F i g s .   2  to   5  ,  6A  and  6B  m a y  

20  a l s o   be  l a i d   in  t h i s   way.   A l t h o u g h   t h e   p a n e l   shown  i n  

F i g .   2  f o r   e x a m p l e   i s   p r o v i d e d   w i t h   b o t h   t r a n s v e r s e   a n d  

l o n g i t u d i n a l   r i d g e s ,   i t   may  s t i l l   be  a d v a n t a g e o u s   to   l a y  

t h e   p a n e l s   in  t h e   p a t t e r n   shown  in  F i g .   7 .  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   o b v i a t e s   t h e   n e e d   f o r  

25  e x p a n s i o n   j o i n t s   in  t y p i c a l   c a s e s ,   i t   i s   w i t h i n   t h e   s c o p e  

of  t h e   i n v e n t i o n   to   u se   t h e   p a n e l s   of  t h e   i n v e n t i o n   i n  

c o n j u n c t i o n   w i t h   e x p a n s i o n   j o i n t s .   T h i s   may  be  u s e f u l   i f  
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u n u s u a l l y   l a r g e   m o v e m e n t s   a r e   to   be  a c c o m m o d a t e d ,   f o r  

e x a m p l e   w h e r e   two  s e p a r a t e   b u i l d i n g s   or  r o o f i n g   d e c k s   a r e  

j o i n e d .  

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

5  l a y i n g   t h e   p a n e l s   w i l l   now  be  g i v e n   in   E x a m p l e s   1  to   5 

b e l o w .  

E x a m p l e   1 

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

r e q u i r e d ,   t h e   m o u l d   i s   c o v e r e d   w i t h   l i q u i d   p o l y e s t e r  

10  r e s i n ,   f o r   e x a m p l e   t h a t   s o l d   by  C r a y   V a l l e y   P r o d u c t s  

u n d e r   t h e   t r a d e m a r k   SYNOLAC,  s u i t a b l y   c a t y a l y z e d ,   b y  

means   of  a  b r u s h ,   p o u r i n g   or   s p r a y i n g   or   o t h e r  

c o n v e n i e n t   m e t h o d .   The  c a t a l y z e d   r e s i n   i s   o v e r l a i d  

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

15  s e q u e n c e   i s   r e p e a t e d   as  n e c e s s a r y   b e f o r e   or   a f t e r  

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

t h i c k n e s s   of  p a n e l .   The  s u r f a c e   to   be  e x p o s e d   d i r e c t l y  

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

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

20  a n d / o r   r e s i s t a n c e   to   e x p o s u r e   to   w e a t h e r   and  l i g h t .   I f  

in   t h i s   e x a m p l e   a  f e m a l e   m o u l d   w e r e   u s e d   to   f o rm  t h e  

p a n e l s ,   t h e   s e q u e n c e   of  c o a t i n g s   w o u l d   be  r e v e r s e d .   T h e  

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

room  t e m p e r a t u r e   or  a t   an  e l e v a t e d   t e m p e r a t u r e .  

25  P a n e l s   w i l l   t h e n   be  l a i d   as  shown  in  F i g .   7  on  a  

s u b s t r a t e   edge   to   e d g e ,   e i t h e r   o v e r l a p p i n g ,   e d g e s   b u t t i n g  
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or   w i t h   s t r i p s   of  any  s u i t a b l e   m a t e r i a l   u n d e r   t h e   j o i n t s  

to   i m p r o v e   j o i n t   s m o o t h n e s s   or  r i g i d i t y .   D e p e n d e n t   u p o n  

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

e d g e s   ( s e a m s )   b e f o r e   t h e   f i n a l   s e a m i n g   o p e r a t i o n .  

5  N e x t   t h e   p a n e l   e d g e s   a r e   f a s t e n e d   to   t h e  

s u b s t r a t e   by  one  of  t h e   m e t h o d s   d e s c r i b e d   a b o v e .   S u c h  

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

w i t h s t a n d   w ind   u p l i f t   r e q u i r e m e n t s .  

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

10  r e s i n ,   s u i t a b l y   c a t a l y z e d ,   and  t h e n   r e i n f o r c e d   w i t h  

s u i t a b l e   f i b r e .   T h i s   s e q u e n c e   may  be  r e p e a t e d   a s  

n e c e s s a r y   to   a c h i e v e   a  s u i t a b l e   l a m i n a t e .  

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

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

15  s o l v e n t   so  as  to   i m p r o v e   or  f a c i l i t a t e   g o o d   i n t e r c o a t  

a d h e s i o n .  

F i n a l l y   a  l a y e r   of  c l e a r   or   c o l o u r   p i g m e n t e d  

p o l y e s t e r   g e l - c o a t   may  be  a p p l i e d   to   t h e   s e a m s   a n d / o r   t h e  

p a n e l s .  

20  E x a m p l e   2 

U s i n g   a  s u i t a b l e   m o u l d   to   t h e   p a t t e r n   r e q u i r e d ,  

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

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

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

25  When  p a r t i a l l y   c u r e d   or  when  c u r e d   or  h a r d e n e d ,   f u r t h e r  

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

P a n e l s   so  f o r m e d   w i l l   t h e n   be  s u i t a b l y   c u r e d   a n d  

f i x e d   to   a  r o o f   s u b s t r a t e   as  d e s c r i b e d   in   E x a m p l e   1 .  

E x a m p l e   3 

5  A  s u i t a b l e   q u a n t i t y   of  mix  c o n t a i n i n g   c a t a l y z e d  

p o l y e s t e r   r e s i n ,   r e i n f o r c e m e n t   f i b r e s   and  a  p e r c e n t a g e   o f  

i n e r t   f i l l e r   in  a  s h e e t   f o r m ,   known  in  t h e   i n d u s t r y   a s  

SMC  ( s h e e t   m o u l d i n g   c o m p o u n d )   may  be  p l a c e d   in   a  s u i t -  

a b l e   m a l e / f e m a l e   mou ld   and  s u b j e c t e d   to   h i g h   p r e s s u r e  

10  and  w i t h   h e a t   a p p l i e d   f o r   a  s u i t a b l e   t i m e .  

P a n e l s   so  f o r m e d   w i l l   t h e n   be  s u i t a b l y   f i x e d   to   a  

r o o f   s u b s t r a t e   in  c o m b i n a t i o n   as  d e s c r i b e d   in  E x a m p l e   1  . 

E x a m p l e   4 

A  s u i t a b l e   q u a n t i t y   of  mix  c o n t a i n i n g   c a t a l y z e d  

15  p o l y e s t e r   r e s i n ,   r e i n f o r c e m e n t   f i b r e s   and  i n e r t   f i l l e r ,  

known  in  t h e   i n d u s t r y   as  DMC  ( d o u g h   m o u l d i n g   c o m p o u n d )   i s  

p l a c e d   in  a  s u i t a b l e   m a l e / f e m a l e   m o u l d   and   s u b j e c t e d   t o  

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

P a n e l s   so  f o r m e d   w i l l   t h e n   be  s u i t a b l y   f i x e d   to   a  

20  r o o f   s u b s t r a t e   in  c o m b i n a t i o n   as  d e s c r i b e d   in  E x a m p l e   1 .  

E x a m p l e   5 

A  p a n e l   f o r m e d   as  in  E x a m p l e s   1  to   4  i s  

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

r e s i n   to  p r o v i d e   a d d i t i o n a l   s u r f a c e   p r o t e c t i o n .   S u c h  
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c o a t i n g   may  be  a p p l i e d   by  s p r a y ,   b r u s h   or   r o l l e r .   S o m e  

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

c y a n u r a t e   r e s i n s ,   a c r y l a t e s   and  s i l i c o n e   r u b b e r s .  

W h i l e   in  t h e   e x a m p l e s   d e s c r i b e d   t h e   p a n e l   s e a m s  

5  a r e   c o a t e d   w i t h   p o l y e s t e r   r e s i n s   and  s u i t a b l e   r e i n f o r c e -  

m e n t ,   m a s t i c   m a t e r i a l   may  be  u s e d   i n s t e a d   of  or   i n  

a d d i t i o n   to   t h e   p o l y e s t e r   r e s i n .  
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C l a i m s :  

1.  A  r o o f i n g   p a n e l   s u i t a b l e   f o r   use   on  a  f l a t   o r  

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

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

5  h a v i n g   an.  edge   p o r t i o n   w h i c h   e x t e n d s   s u b s t a n t i a l l y   in  a  

p l a n e   p a r a l l e l   to  t h e   p l a n e   of  t he   p a n e l   b o d y ,   w h e r e i n  

means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   of  t h e  

p a n e l   r e l a t i v e   to  a  s u b s t r a t e   on  w h i c h   i t   i s   p l a c e d   a r e  

p r o v i d e d ,   s a i d   means   e x t e n d i n g   a c r o s s   a  m a j o r   p a r t   o f  

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

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

a t   l e a s t   one  p o r t i o n   w h i c h   p r o j e c t s   ou t   of  t h e   p l a n e   o f  

t h e   p a n e l   b o d y .  

2.  A  p a n e l   as  c l a i m e d   in   c l a i m   1  in  w h i c h   t h e   m e a n s  

15  f o r   a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   i s   s p a c e d   f r o m '  

t h e   e x t r e m e   edge   of  t h e   p a n e l .  

3. ._  A  p a n e l   as  c l a i m e d   in   c l a i m   2  in  w h i c h   t h e   m e a n s  

f o r   a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   t e r m i n a t e s  

a d j a c e n t   t h e   e x t r e m e   e d g e s   of  t h e   p a n e l .  

20  4.  A  p a n e l   as  c l a i m e d   in  c l a i m   3  in  w h i c h   t h e   p o i n t  

a t   w h i c h   t h e   e x p a n s i o n   or  c o n t r a c t i o n   a c c o m m o d a t i n g  

means   t e r m i n a t e s   i s   a t   l e a s t   f i v e   t i m e s   c l o s e r   to  t h e  

edge   of  t h e   p a n e l   t h a n   to   t h e   c e n t r e   of  t h e   p a n e l .  

5.  A  r o o f i n g   p a n e l   s u i t a b l e   f o r   use   on  a  f l a t   o r  

25  g e n t l y   s l o p i n g   r o o f ,   t h e   p a n e l   b e i n g   of  s u b s t a n t i a l l y  

l a m e l l a r   f o r m ,   b e i n g   made  of  p l a s t i c s   m a t e r i a l   and  h a v i n g  

an  edge   p o r t i o n   w h i c h   e x t e n d s   s u b s t a n t i a l l y   in  a  p l a n e  
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p a r a l l e l   to   t h e   p l a n e   of  t h e   p a n e l   b o d y ,   w h e r e i n   m e a n s  

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

r e l a t i v e   to   a  s u b s t r a t e   on  w h i c h   i t   i s   p l a c e d   a r e  

p r o v i d e d ,   s a i d   means   e x t e n d i n g   a c r o s s   a  m a j o r   p a r t   of  t h e  

5  w i d t h   or  l e n g t h   of  t h e   p a n e l ,   b e i n g   f o r m e d   as  an  i n t e g r a l  

p a r t   of  t h e   p a n e l   and  c o m p r i s i n g   a t   l e a s t   one  p o r t i o n  

w h i c h   i s   s p a c e d   f rom  t h e   e x t r e m e   edge   of  t h e   p a n e l   a n d  

p r o j e c t s   o u t   of  t h e   p l a n e   of  t h e   p a n e l   b o d y .  

6.  A  p a n e l   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   i n  

10  w h i c h   t h e   edge   p o r t i o n   i s   f l a t .  

7.  A  p a n e l   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m   i n  

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

t h e   p a n e l   b o d y .  

8.  A  p a n e l   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   i n  

15  w h i c h   t h e   means   f o r   a c c o m m o d a t i n g   e x p a n s i o n   o r  

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

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

r i d g e   or  r i d g e s .  

9.  A  p a n e l   as  c l a i m e d   in  c l a i m   8  in  w h i c h   t h e   p a n e l  

20  i s   of  r e c t a n g u l a r   s h a p e .  

10.  A  p a n e l   as  c l a i m e d   in  c l a i m   9  in  w h i c h   a  p a i r   o f  

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

p o s i t i o n e d   on  o p p o s i t e   s i d e s   of  a  l o n g i t u d i n a l   c e n t r e  

l i n e   of  t h e   p a n e l   a r e   p r o v i d e d .  

25  11.  A  p a n e l   as  c l a i m e d   in  c l a i m   9  to   10  in  w h i c h   a  

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

and  p o s i t i o n e d   on  o p p o s i t e   s i d e s   of  a  t r a n s v e r s e   c e n t r e  
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l i n e   of  t h e   p a n e l   a r e   p r o v i d e d .  

12.   A  p a n e l   as  c l a i m e d   in  any  of  c l a i m   8  to  11  in  w h i c h  

a-  r i d g e   i n c l u d e s   two  w a l l s   s t e e p l y   i n c l i n e d   to   t h e   p l a n e  

of  t h e   p a n e l   b o d y .  

5  13.  A  p a n e l   as  c l a i m e d   in  any  of  c l a i m s   8  to  12  i n  

w h i c h   t h e   one  or  more  r i d g e s   p r o j e c t   o u t s i d e   t h e   p l a n e   o f  

t h e   p a n e l   body  to  one  s i d e   o n l y .  

14.  A  r o o f   i n c l u d i n g   a  p l u r a l i t y   of  p a n e l s   l a i d   on  a  

s u b s t r a t e ,   e a c h   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m ,  

1°  w h e r e i n   t h e   o r i e n t a t i o n   of  t h e   p a n e l s   i s   v a r i e d   o v e r   t h e  

a r e a   of  t h e   r o o f   such   t h a t   a  s t r a i g h t   l i n e   c o i n c i d e n t  

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

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

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

15  15.  A  r o o f   i n c l u d i n g   a  p l u r a l i t y   of  p a n e l s   l a i d   on  a  

s u b s t r a t e ,   e a c h   as  c l a i m e d   in  any  of  c l a i m s   1  to   13,  i n  

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

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

16.  A  r o o f   i n c l u d i n g   a  p l u r a l i t y   of  p a n e l s   l a i d   on  a  

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

e x p a n s i o n   or  c o n t r a c t i o n   of  t he   p a n e l   in  a  g i v e n   d i r e c -  

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

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

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

25  i s   i n t e r s e c t e d   by  a  p a n e l   t h a t   i n c l u d e s   means   f o r  

a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   in  a  d i r e c t i o n  

t r a n s v e r s e   to  t h e   s t r a i g h t   l i n e .  
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17.  A  m e t h o d   of  l a y i n g   p a n e l s   on  a  s u b s t r a t e   to   f o r m  

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

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

d i r e c t i o n   and  t h e   p a n e l s   a r e   l a i d   w i t h   t h e i r   o r i e n t a t i o n  

5  v a r y i n g   o v e r   t h e   a r e a   of  t h e   r o o f   s u c h   t h a t   a  s t r a i g h t  

l i n e   c o i n c i d e n t   w i t h   a  b o u n d a r y   l i n e   b e t w e e n   a d j a c e n t  

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

a c c o m m o d a t i n g   e x p a n s i o n   or  c o n t r a c t i o n   in  a  d i r e c t i o n  

t r a n s v e r s e   to   t h e   s t r a i g h t   l i n e .  
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