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@  Elongate  structural  members  comprised  of  composite  wood  material. 
An  elongate  structural  member  is  constructed  of  a 

plurality  of  elongate  panels  (14)  fixedly  joined  together  to 
form  a  hollow  assembly,  each  elongate  panel  (14)  being 
comprised  of  a  plurality  of  wood  flakes  intermixed  with  a 
binder  and  compressed,  substantially  all  of  the  flakes  being 
aligned  generally  parallel  to  the  longitudinal  axis  of  the 
elongate  panel  (14). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   c o m p o s i t e   w o o d  

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

e l o n g a t e   s t r u c t u r a l   members   such   as  u t i l i t y   p o l e s ,  

p i l i n g s ,   c r o s s - t i e s   and  c r o s s - a r m s   f rom  c o m p o s i t e   w o o d  

m a t e r i a l .   Such  s t r u c t u r a l   members   can  p o s s e s s   s t r e n g t h  

p r o p e r t i e s   as  good  as  or  b e t t e r   t h a n   s i m i l a r   s t r u c t u r e s  

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

a t   a  c o s t   m a k i n g   them  c o m p e t i t i v e   w i t h   s u c h   s o l i d   w o o d  

s t r u c t u r e s .  

W h i l e   c o m m i n u t e d   wood  m a t e r i a l s   have   b e e n   f o u n d   to   b e  

u s e f u l   in  o t h e r   a p p l i c a t i o n s   s u c h   as  in  t h e   c o n s t r u c t i o n  

of  p a n e l s   or  o t h e r   p l a n a r   s t r u c t u r a l   wood  p r o d u c t s ,   t h e  

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

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

f rom  s u c h   wood  m a t e r i a l .  

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

an  e l o n g a t e   s t r u c t u r a l   member  c h a r a c t e r i s e d   in  t h a t   i t  

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

t o g e t h e r   to  form  an  e l o n g a t e   c e n t r a l   c a v i t y ,   s a i d  

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

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

c o m p r e s s e d   to  fo rm  a  d e n s i f i e d   p r o d u c t .  

In  p a r t i c u l a r   a d j a c e n t   l a t e r a l   e d g e s   of  a d j a c e n t  

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



In  p a r t i c u l a r ,   t h e   g r a i n   d i r e c t i o n   of  t h e   wood  f l a k e s  

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

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

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

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

p l a n e s .  

One  of  t h e   a d v a n t a g e s   of  t he   i n v e n t i o n   i s   t h a t   i t  

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

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

s t r e n g t h   s o l i d   w o o d .  

A n o t h e r   of  t he   a d v a n t a g e s   of  t he   i n v e n t i o n   i s   t h a t   i t  

can  p r o v i d e   a  s u i t a b l e   p r o d u c t   a t   l e s s   c o s t .   For  e x a m p l e ,  

i t   i s   e s t i m a t e d   t h a t   a  4 0 - f o o t   ( 1 2 . 2   m e t r e s )   u t i l i t y   p o l e  

p r o d u c e d   in  a c c o r d a n c e   of  t h e   i n v e n t i o n   may  c o s t   30%  l e s s  

t h a n   a  s i m i l a r   s o l i d   wood  p o l e ,   and  t h a t   t h e   c o s t  

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

r e q u i r e d   s u c h   t h a t   an  e i g h t y   f o o t   ( 2 4 . 4   m e t r e s )   c o m p o s i t e  

wood  u t i l i t y   p o l e   may  c o s t   55%  l e s s   t h a n   a  s i m i l a r   s o l i d  

wood  p o l e .  

A  f u r t h e r   a d v a n t a g e   of  t he   i n v e n t i o n   is   t h a t   i t  

p e r m i t s   use   of  wood  s p e c i e s   w h i c h   a r e   o t h e r w i s e   of  l i t t l e  

c o m m e r c i a l   v a l u e .   A l t h o u g h   s o l i d   wood  of  d i f f e r e n t  

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

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

of  t h e   i n v e n t i o n   and  made  f rom  l o w e r   s t r e n g t h   wood  s p e c i e s  

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

s t r o n g e r   wood  s p e c i e s .   A c c o r d i n g l y ,   wood  s p e c i e s   w h i c h  



would   n o r m a l l y   have   l i t t l e   s t r u c t u r a l   i m p o r t a n c e   can  b e  

u s e d   a d v a n t a g e o u s l y .  

The  i n v e n t i o n   w i l l   now  be  p a r t i c u l a r l y   d e s c r i b e d ,   b y  

way  of  e x a m p l e   o n l y ,   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  is   an  e l e v a t i o n   v i ew  of  an  e l o n g a t e  

s t r u c t u r a l   member  a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  is   a  p e r s p e c t i v e   v iew  of  an  e l o n g a t e  

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

p r e s e n t   i n v e n t i o n ;  

F i g u r e   3  is   an  e n l a r g e d   v i ew  of  an  end  of  t h e  

e l o n g a t e   s t r u c t u r a l   member  shown  in  F i g u r e   2 ;  

F i g u r e   4  is   a  c r o s s   s e c t i o n   v iew  t a k e n   a l o n g   l i n e   4 - 4  

in  F i g u r e   1 ;  

F i g u r e   5  is   a  l o n g i t u d i n a l   c r o s s   s e c t i o n   t h r o u g h   a n  

e l o n g a t e   s t r u c t u r a l   member  as  shown  in  F i g u r e   1  a n d  

c o m p r i s e d   of  l a m i n a t e d   s e c t i o n s ;  

F i g u r e   6  is   an  e n l a r g e d   p e r s p e c t i v e   view  of  a  c r o s s -  

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

c o m p r i s i n g   t he   e l o n g a t e   s t r u c t u r a l   member  of  F i g u r e   1 ;  

F i g u r e   7  is   a  v i ew  s i m i l a r   to  F i g u r e   5  but   shows  a n  

e l o n g a t e   s t r u c t u r a l   member  h a v i n g   an  a l t e r n a t i v e  



c o n f i g u r a t i o n ;  

F i g u r e   8  is   a  v iew  s i m i l a r   to  F i g u r e   6  b u t  

i l l u s t r a t i n g   c o m p o s i t e   wood  m a t e r i a l   c o m p r i s i n g   t h e  

e l o n g a t e   s t r u c t u r a l   member  of  F i g u r e   7 ;  

F i g u r e s   9 -11   a r e   c r o s s   s e c t i o n a l   v i e w s   of  e l o n g a t e  

s t r u c t u r a l   m e m b e r s   as  in  F i g u r e   4  b u t   i l l u s t r a t i n g  

a l t e r n a t i v e   c o n s t r u c t i o n s ;  

F i g u r e   12  i s   a  v i ew   s i m i l a r   to   F i g u r e   7  bu t   s h o w i n g  

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

member   a c c o r d i n g   to   t h e   i n v e n t i o n ,   a n d  

F i g u r e   13  i s   a  v i e w   s i m i l a r   to   F i g u r e   5  b u t   s h o w i n g  

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

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

The  e x a m p l e   i l l u s t r a t e d   in  F i g u r e   1  is   an  e l o n g a t e  

s t r u c t u r a l   member  10  c o m p r i s e d   of  c o m p o s i t e   wood  m a t e r i a l  

and   d e f i n i n g   an  e l o n g a t e   h o l l o w   t a p e r e d   p o l e   of  t h e   t y p e  

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

a p p l i c a t i o n .  

The  e l o n g a t e   s t r u c t u r a l   member  10  is  c o n s t r u c t e d   of  a  

p l u r a l i t y   of  e l o n g a t e   c o m p o n e n t   p a n e l s   14,  t h e   p a n e l s   14  

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

s p e c i f i c   c o n s t r u c t i o n   shown  in  F i g u r e s   4 - 6 ,   t h e   p a n e l s   14  

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

p l a n a r   l a y e r s   18  of  c o m p o s i t e   wood  m a t e r i a l   l a m i n a t e d  



t o g e t h e r ,   t h e   l a y e r s   18  b e i n g   s e c u r e d   t o g e t h e r   by  a n  

i n t e r f a c e   a d h e s i v e .   The  p a n e l s   14  so  f o r m e d   a r e   m i t e r e d  

or  o t h e r w i s e   c u t   to   s h a p e   and  c o m b i n e d   to   fo rm  a  c o m p o s i t e  

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

r e s p e c t i v e   e l o n g a t e   l a t e r a l   e d g e s   20  of  t h e   p a n e l s   14  a r e  

j o i n e d   t o g e t h e r   by  an  i n t e r f a c e   a d h e s i v e   to   t h e r e b y   j o i n  

t he   p a n e l s   14  in   an  o c t a g o n a l   s h a p e   as  i l l u s t r a t e d   i n  

F i g u r e   4 .  

The  c o n s t r u c t i o n   of  t h e   c o m p o s i t e   wood  p o l e   10  i s  

f u r t h e r   shown  in  F i g u r e   5,  w h e r e i n   t h e   p a n e l s   14  a r e   s h o w n  

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

m a t e r i a l   l a y e r s   18  of  s u c c e s s i v e l y   i n c r e a s i n g   l e n g t h s   s u c h  

t h a t   t h e   t h i c k n e s s   of  e ach   of  the   p a n e l s   14  t a p e r s   f r o m  

t h e   b a s e   p o r t i o n   of  t h e   p o l e   10  t o w a r d   t h e   u p p e r   end  o f  

t h e   p o l e ,   t h e   p o r t i o n s   of  t h e   e l o n g a t e   p a n e l s   14  a t   t h e  

b a s e   p o r t i o n   of  t h e   i l l u s t r a t e d   p o l e   10  h a v i n g   a  t h i c k n e s s  

of  s i x   l a y e r s   18  of  c o m p o s i t e   m a t e r i a l   and  t he   u p p e r  

p o r t i o n s   of  t h e   p a n e l s   14  b e i n g   c o m p r i s e d   of  a  s i n g l e  

l a y e r   18  of  c o m p o s i t e   wood  m a t e r i a l .  

R e f e r r i n g   more  s p e c i f i c a l l y   to   t h e   m a t e r i a l  

c o m p o s i t i o n   of  t h e   l a y e r s   18  of  t h e   p a n e l s   14,   in  t h e  

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 y   a r e   c o m p r i s e d  

of  c o m p o s i t e   wood  m a t e r i a l   f o rmed   f rom  wood  f l a k e s   22  

( F i g u r e   6)  i n t e r m i x e d   w i t h   a  s u i t a b l e   b i n d e r   m a t e r i a l   a n d  

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

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

f e l t e d   mat  of  wood  f l a k e s   h a v i n g   been   mixed   w i t h   a  b i n d e r  

m a t e r i a l   and  may  be  c o n s t r u c t e d   u s i n g   t he   o p e r a t i n g  



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

p a r t i c l e   b o a r d .   More  p a r t i c u l a r l y ,   t h e   mat   is   f o r m e d   b y  

d i s p o s i n g   t h e   wood  f l a k e s   22  such   t h a t   t h e   p l a n e s   of  t h e  

f l a k e s   22  a r e   g e n e r a l l y   p a r a l l e l   to   t h e   p l a n e   of  t h e   m a t  

and  w i t h   s u b s t a n t i a l l y   a l l   of  t h e   f l a k e s   b e i n g   a l i g n e d   a s  

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

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

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

In  a  p r e f e r r e d   f o r m   of  t h e   i n v e n t i o n ,   a t   l e a s t   90%  o f  

t he   wood  f l a k e s   22  a r e   to   be  a l i g n e d   so  as  to   be  p a r a l l e l  

to   t h e   l o n g i t u d i n a l   a x i s   of  t he   e l o n g a t e   p a n e l   14  or  t h e  

l a y e r   18  b e i n g   f o r m e d .   The  f l a k e s   22  e a c h   have   a  g r a i n  

d i r e c t i o n   e x t e n d i n g   g e n e r a l l y   p a r a l l e l   to   t h e   l o n g i t u d i n a l  

a x i s   of  t h e   f l a k e s .   A l i g n m e n t   of  t h e   f l a k e s   t h u s   r e s u l t s  

in  a l i g n m e n t   of  t h e   wood  g r a i n   of  t h e   f l a k e s   w i t h   t h e  

l o n g i t u d i n a l   a x i s   of  t h e   s t r u c t u r a l   member  or  p o l e   10  in  a  

m a n n e r   s i m i l a r   to   a  s o l i d   wood  p o l e .   In  f a c t ,   t h e   p o l e   10  

may  have   a  more  u n i f o r m   g r a i n   d i r e c t i o n   t h a n   t h a t   of  a  

s o l i d   wood  p o l e ,   s i n c e   such   wood  has   i n n a t e   g r a i n  

i n c o n s i s t e n c i e s   s u c h   as  k n o t s   and  t h e   l i k e .  

Wood  f l a k e s   22  of  t h e   t y p e   f o r m i n g   t h e   l a y e r s   18  a r e  

c o n v e n i e n t l y   f o r m e d   u s i n g   a  c o n v e n t i o n a l   r i n g   f l a k e r   or  a  

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

r o u g h   p u l p   wood  and  form  s u i t a b l y  s h a p e d   f l a k e s   2 2 .  

In  t h e   p r o d u c t i o n   of  t h e   e l o n g a t e d   p a n e l s   14,  i t   i s  

p r e f e r r e d   t h a t   t h e   wood  f l a k e s   22  h a v e   a  l e n g t h   of  f r o m  

0.5   to   3 .5   i n c h e s   ( 1 . 2 7   to  8 . 8 9   c m s ) ,   a  w i d t h   of  0 .1   t o  



0 . 5   i n c h e s   ( 0 . 2 5   to   1 . 2 7   c m s ) ,   and  a  t h i c k n e s s   of  0 . 0 1   t o  

0 . 0 5   i n c h e s   ( 0 . 0 2 5   to   0 . 1 2 7   c m s ) .   A d d i t i o n a l l y   i t   i s  

p r e f e r r e d   t h a t   t h e   r a t i o   of  t he   a v e r a g e   l e n g t h   of  t h e  

f l a k e s   to   t h e   a v e r a g e   w i d t h   of  t h e   f l a k e s   be  f rom  a b o u t  

4 :1   to   a b o u t   1 0 : 1 .   An  e x a m p l e   of  a  c o n v e n i e n t   f l a k e  

g e o m e t r y   is  t h e   u s e   of  f l a k e s   h a v i n g   a  l e n g t h   o f  

a p p r o x i m a t e l y   1 .6  i n c h e s   ( 4 . 0 6   c m s ) ,   a  t h i c k n e s s   o f  

a p p r o x i m a t e l y   0 . 0 2   i n c h e s   ( 0 . 0 5   cms)  and  a  w i d t h   of  0 .2   t o  

0 .5   i n c h e s   (0 .5   to  1 . 2 7   c m s ) .  

A  c o n v e n i e n t   b i n d e r   f o r   use   in  t h e   m a n u f a c t u r e   of  t h e  

p a n e l s   14  can  c o m p r i s e   p h e n o l - f o r m a l d e h y d e   or  a n  

i s o c y a n a t e   a d h e s i v e .   I t   has   been   f o u n d   t h a t   an  8%  r e s i n  

s o l i d s   c o m p o s i t i o n   of  s u c h   b i n d e r ,   b a s e d   on  o v e n - d r y  

f l a k e   w e i g h t   g i v e s   s a t i s f a c t o r y   s t r e n g t h   p r o p e r t i e s   to   t h e  

r e s u l t a n t   e l o n g a t e   s t r u c t u r e .   To  m a x i m i z e   c o v e r a g e   of  t h e  

f l a k e s ,   t h e   b i n d e r   may  be  a p p l i e d   by  s p r a y i n g   d r o p l e t s   o f  

t h e   b i n d e r   in  l i q u i d   fo rm  on  to   t h e   f l a k e s .  

To  p r e s e r v e   t h e   e l o n g a t e   s t r u c t u r a l   member s   f r o m  

d e c a y   due  to   d e c a y   f u n g i   and  i n s e c t s   i t   i s   a l s o   d e s i r a b l e  

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

wood  m a t .   A c c o r d i n g l y ,   t h e   wood  f l a k e s   may  a l s o   b e  

t r e a t e d   or  mixed   w i t h   a  s u i t a b l e   b i o c i d e .   Such  s u i t a b l e  

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

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

W h i l e   t he   e l o n g a t e   p o l e   10  is   shown  as  h a v i n g   a n  

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

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



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

F i g u r e   9  or  a  h e x a g o n a l   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   a s  

shown  in  F i g u r e   10.  A  c i r c u l a r   c o n f i g u r a t i o n   c o u l d   b e  

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

e l o n g a t e   p a n e l s   30,  e a c h   of  t h e   p a n e l s   30  b e i n g   f o rmed   t o  

have   an  a r c u a t e   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n .   The  p a n e l s  

30  c o u l d   t h e n   be  a r r a n g e d   such   t h a t   t h e i r   e d g e s   c o u l d   b e  

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

p a n e l s   30 ,   t h e   p a n e l s   t h u s   f o r m i n g   an  e l o n g a t e   c e n t r a l  

c a v i t y .  

W h i l e   t h e   r e s p e c t i v e   p a n e l s   14  of  t h e   e l o n g a t e   p o l e  

10  a r e   c o n v e n i e n t l y   f i x e d l y   j o i n e d   t o g e t h e r   by  any  h i g h  

s t r e n g t h   a d h e s i v e   such   as  r e s o r c i n o l ,   an  i s o c y a n a t e  

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

p r o d u c t s ,   i t   i s   c o n t e m p l a t e d   t h a t   t h e   p a n e l s   14  c o u l d   a l s o  

be  j o i n e d   t o g e t h e r   by  s p l i n e s   32  as  i l l u s t r a t e d   in  F i g u r e  

11  or  by  a  c o m b i n a t i o n   of  s p l i n e s   32  and  an  a d h e s i v e .  

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

of  an  e l o n g a t e   s t r u c t u r a l   member  34  c o n s t r u c t e d   i n  

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

s t r u c t u r a l   member  or  p o l e   34  shown  t h e r e i n   i s   c o n s t r u c t e d  

in  t h e   same  m a n n e r   as  t h e   e l o n g a t e   s t r u c t u r a l   member  1 0  

shown  in  F i g u r e s   1  a n d   4-5  e x c e p t   t h a t   t h e   e l o n g a t e   p a n e l s  

36  of  t h e   p o l e   34  a r e   m o n o l i t h i c   o n e - p i e c e   c o m p o s i t e   w o o d  

p a n e l s   r a t h e r   t h a n   l a m i n a t e d   p a n e l s   14.  As  i l l u s t r a t e d   i n  

F i g u r e   8,  t h e   e l o n g a t e   p a n e l s   36  f o r m i n g   t h e   e l o n g a t e   p o l e  

34  a r e   s i m i l a r   to  p a n e l s   14  in  t h a t   t h e y   a r e   c o m p r i s e d   o f  

c o m p o s i t e   wood  m a t e r i a l   f o r m e d   of  e l o n g a t e   wood  f l a k e s   22  



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

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

36.   The  e l o n g a t e   p o l e   34  f u r t h e r   i n c l u d e s   a  p l u r a l i t y   o f  

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

d i a p h r a g m s   38  h o u s e d   in  t h e   e l o n g a t e   c e n t r a l   c a v i t y   39  o f  

t he   p o l e   34  and  i n t e n d e d   to   i n c r e a s e   t h e   s t r e n g t h   of  t h e  

p o l e .   W h i l s e   t he   o c t a g o n a l   d i a p h r a g m s   38  c o u l d   b e  

c o m p r i s e d   of  a  p l u r a l i t y   of  m a t e r i a l s ,   in  a  p r e f e r r e d   f o r m  

of  t h e   i n v e n t i o n ,   t h e   o c t a g o n a l   d i a p h r a g m s   38  a r e  

c o m p r i s e d   of  c o m p o s i t e   wood  m a t e r i a l   s u c h   as  t h a t  

c o m p r i s i n g   t h e   p a n e l s   3 6 .  

I l l u s t r a t e d   in  F i g u r e   2  is   a n o t h e r   a l t e r n a t i v e  

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

i n v e n t i o n .   The  e l o n g a t e   s t r u c t u r a l   member  40  s h o w n  

t h e r e i n   c o m p r i s e s   a  h o l l o w   e l o n g a t e   c r o s s   arm  of  t h e   t y p e  

commonly   e m p l o y e d   w i t h   u t i l i t y   p o l e s   and  u sed   to   s u p p o r t  

t e l e p h o n e   l i n e s   or  power   l i n e s .   More  p a r t i c u l a r l y ,   t h e  

c r o s s   beam  40  i s   c o m p r i s e d   of  f o u r   p l a n a r   e l o n g a t e   p a n e l s  

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

t h e   m a n n e r   d e s c r i b e d   a b o v e .   The  e l o n g a t e   p a n e l s   42  a r e  

a r r a n g e d   in  t h e   m a n n e r   shown  in  c r o s s   s e c t i o n   in  F i g u r e   3 

and  a r e   f i x e d l y   j o i n e d   t o g e t h e r   by  a  s u i t a b l e   i n t e r f a c e  

a d h e s i v e   44  of  t he   t y p e   p r e v i o u s l y   d e s c r i b e d .   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   p a n e l s   42  c o u l d   a l s o   be  s e c u r e d  

t o g e t h e r   by  o t h e r   s u i t a b l e   j o i n i n g   m e a n s .  

As  in  t h e   c a s e   of  t h e   e l o n g a t e   h o l l o w   p o l e   shown  i n  

F i g u r e s   1  and  4 - 6 ,   t h e   e l o n g a t e   p a n e l s   42  of  t h e  

s t r u c t u r a l   member  40  a r e   c o m p r i s e d   of  e l o n g a t e   wood  f l a k e s  



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

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

to   t h e   l o n g i t u d i n a l   a x i s   of  t h e   e l o n g a t e   p a n e l s   and  w i t h  

t h e   f l a k e s   o r i e n t e d   so  as  to  d e f i n e   p l a n e s   s u b s t a n t i a l l y  

p a r a l l e l   to   t he   p l a n e   of  t h e   e l o n g a t e   p a n e l   d e f i n e d   by  t h e  

f l a k e s .  

F i g u r e   12  i l l u s t r a t e s   a  f u r t h e r   a l t e r n a t i v e  

e m b o d i m e n t   of  an  e l o n g a t e   s t r u c t u r a l   member   a c c o r d i n g   t o  

t h e   i n v e n t i o n ,   t h e   e l o n g a t e   s t r u c t u r a l   member  50  s h o w n  

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

s e c t i o n   52 ,   54  and  56  m u t u a l l y   a r r a n g e d   in  t e l e s c o p i n g  

r e l a t i o n s h i p .   Each  of  t h e   t e l e s c o p i n g   s e c t i o n s   52,   54  a n d  

56  is   c o m p r i s e d   of  a  p l u r a l i t y   of  e l o n g a t e   p a n e l s   58,  t h e  

p a n e l s   58  b e i n g   f i x e d l y   j o i n e d   t o g e t h e r   in   s u c h   a  m a n n e r  

as  to   f o r m   an  e l o n g a t e   c e n t r a l   c a v i t y .   The  p a n e l s   58  a r e  

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

s u b s t a n t i a l l y   a l l   of  t he   f l a k e s   of  t h e   p a n e l s   a r e  

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

to   t h e   l o n g i t u d i n a l   a x i s   of  t h e   e l o n g a t e   p a n e l s   and  t h e  

l o n g i t u d i n a l   a x i s   of  t h e   e l o n g a t e   s t r u c t u r a l   member  5 0 .  

F i g u r e   13  i l l u s t r a t e s   a  f u r t h e r   a l t e r n a t i v e  

e m b o d i m e n t   of  an  e l o n g a t e   s t r u c t u r a l   member   a c c o r d i n g   t o  

t h e   i n v e n t i o n ,   s i m i l a r   to  t h a t   of  F i g u r e   5  bu t   w h i c h  

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

t h e   p a n e l s   14  f o r m i n g   t h e   p o l e   and  f o r   f u r t h e r   b o n d i n g   t h e  

p a n e l s   14  t o g e t h e r .   T h i s   means   c o m p r i s e s   a  foam  m a t e r i a l  

24  p o u r e d   or  i n j e c t e d   i n t o   t h e   c e n t r a l   e l o n g a t e   c a v i t y   26 

f o r m e d   by  t h e   p a n e l s ,   t h e   foam  m a t e r i a l   24  f i l l i n g   a t  



l e a s t   a  p o r t i o n   of  t h e   e l o n g a t e   c a v i t y   26.   In  a  p r e f e r r e d  

fo rm  of  t h e   i n v e n t i o n ,   t h e   foam  m a t e r i a l   24  c a n  

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

foam  w h i c h   can  be  p o u r e d   i n t o   t h e   e l o n g a t e   c e n t r a l   c a v i t y  

26  as  a  p o u r a b l e   l i q u i d   and  w h i c h   w i l l   t h e n   foam  so  as  t o  

form  a  r i g i d   c o r e   f i l l i n g   t h e   p o l e .   The  r i g i d i t y   of  t h e  

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

e l o n g a t e   s t r u c t u r e   f o r m e d   by  t h e   p a n e l s   14,   and  t h e  

p o l y u r e t h a n e   foam  w i l l   a l s o   f o rm  an  a d h e s i v e   bond  w i t h   t h e  

i n n e r   p l a n a r   s u r f a c e s   28  of  t h e   p a n e l s   14  and  w i l l   t h u s  

a c t   as  an  a d d i t i o n a l   means   f o r   b o n d i n g   t h e   p a n e l s   14  

t o g e t h e r   and  f o r   p r e v e n t i n g   them  f rom  s e p a r a t i n g .   An 

e x a m p l e   of  a  s u i t a b l e   p o l y u r e t h a n e   foam  is  BAYTHERM  8 5 1  

p r o d u c e d   by  Mobay  C h e m i c a l   C o r p o r a t i o n   of  P i t t s b u r g h ,  

P e n n s y l v a n i a .   As  i s   c o n v e n t i o n a l ,   t h e   p o l y u r e t h a n e   f o a m  

is   made  by  m i x i n g   two  l i q u i d   c o m p o n e n t s ,   w h e r e u p o n   t h e  

l i q u i d   m a t e r i a l   foams  and  c u r e s   a t   room  t e m p e r a t u r e   t o  

form  a  r i g i d   foam  24.  W h i l e   t h e   d e n s i t y   of  t h e   r e s u l t a n t  

r i g i d   p o l y u r e t h a n e   foam  can  be  v a r i e d   in  a  c o n v e n t i o n a l  

m a n n e r   by  v a r y i n g   t h e   q u a n t i t i e s   of  t h e   two  c o m p o n e n t s  

c o m b i n e d ,   i t   has   been   f o u n d   t h a t   a  s u i t a b l e   d e n s i t y   i s  

2 l b s / f t 3   (32  k g / m 3 ) .   On  t h e   o t h e r   h a n d ,   t h e   r i g i d i t y   o f  

t h e   foam  and  t h e   r e i n f o r c i n g   s t r e n g t h   of  t h e   foam  can  be  

i n c r e a s e d   by  i n c r e a s i n g   t h e   d e n s i t y   of  t h e   foam  u s e d .   F o r  

e x a m p l e ,   a  p o l e   h a v i n g   i n c r e a s e d   s t r e n g t h   may  be  p r o d u c e d  

by  e m p l o y i n g   foam  h a v i n g   a  d e n s i t y   of  5 l b s / f t 3   (80  k g / m 3 ) ,  

bu t   t h e   e x p e n s e   of  t he   p o l e   i n c r e a s e s   due  to  t h e   i n c r e a s e  

in  t h e   a m o u n t   of  foam  m a t e r i a l   u s e d .  

One  of  t h e   f e a t u r e s   of  t h e   e m p l o y m e n t   of  p o l y u r e t h a n e  



foam  m a t e r i a l   in  t h e   e l o n g a t e   c a v i t y   26  is  t h a t   i t   has   a  

c l o s e d   c e l l   s t r u c t u r e   and  t h e r e b y   d o e s   no t   r e a d i l y   a b s o r b  

m o i s t u r e   and  p r o v i d e s   an  e f f e c t i v e   b a r r i e r   to  m o v e m e n t   o f  

m o i s t u r e   in  t h e   p o l e   i n t e r i o r .  

W h i l e   t h e   r i g i d   foam  m a t e r i a l   24  has   been   d e s c r i b e d  

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

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

m a t e r i a l s .   I t   i s   p r e f e r r e d ,   h o w e v e r ,   t h a t   t he   m a t e r i a l  

have   t h e   p r o p e r t i e s   of  i n h i b i t i n g   t h e   m o v e m e n t   of  m o i s t u r e  

i n t o   t h e   p o l e ,   and  t h a t   i t   so  fo rm  a  bond  w i t h   t h e   p a n e l s  

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

t h e   p o l e .   I t   i s   a l s o   p r e f e r r e d   t h a t   t h e   foam  m a t e r i a l   b e  

a  r i g i d   foam  r a t h e r   t h a n   a  f l e x i b l e   foam  so  t h a t   t h e   r i g i d  

foam  p r o v i d e s   s t r u c t u r a l   s u p p o r t   f o r   t h e   p o l e .   In  a  

p r e f e r r e d   fo rm  of  t h e   i n v e n t i o n   i t   i s   a l s o   d e s i r a b l e   t h a t  

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

room  t e m p e r a t u r e .   Though  o t h e r   foam  m a t e r i a l s   can   b e  

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

foam  m a t e r i a l   to  e f f e c t   c u r i n g   can   be  a v o i d e d .   In  o t h e r  

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

saw  d u s t ,   wood  s t r a n d s   or  t h e   l i k e   c o u l d   a l s o   be  m i x e d  

i n t o   t h e   l i q u i d   m a t e r i a l   p o u r e d   i n t o   t h e   c a v i t y   26  to   f o r m  

t h e   r i g i d   f o a m .  

W h i l e   in  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   foam  m a t e r i a l  

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

c e n t r a l   c a v i t y ,   in  o t h e r   a r r a n g e m e n t s   t h e   foam  m a t e r i a l  

c o u l d   f i l l   t h e   e n t i r e   c e n t r a l   e l o n g a t e d   c a v i t y   26.  I n  

t h e   i l l u s t r a t e d   c o n s t r u c t i o n ,   foam  m a t e r i a l   24  in  t h e  



l o w e r   end  of  t h e   p o l e   10  w i l l   be  p a r t i c u l a r l y   e f f e c t i v e  

f o r   i n h i b i t i n g   m o v e m e n t   of  m o i s t u r e   i n t o   t he   p o l e .   T h e  

foam  m a t e r i a l   24  in  t h e   u p p e r   end  of  t h e   p o l e   10  p r o v i d e s  

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

s u p p o r t   u t i l i t y   p o l e   c r o s s - a r m s   or  t h e   l i k e .  

As  in  t h e   c a s e   of  t h e   e l o n g a t e   p o l e   10,  m e a n s   c a n  

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

e l o n g a t e   c e n t r a l   c a v i t y   46  of  t h e   c r o s s - a r m ,   t h e   means   f o r  

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

r e i n f o r c e m e n t   or  s u p p o r t   f o r   t h e   e l o n g a t e   p a n e l s   42  

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

b o n d i n g   t h e   p a n e l s   42  t o g e t h e r .   The  means   f o r   f i l l i n g  

i n c l u d e s   a  r i g i d   foam  m a t e r i a l   48  w h i c h   can  be  p o u r e d   o r  

i n j e c t e d   i n t o   t h e   c e n t r a l   e l o n g a t e   c a v i t y   46  d e f i n e d   b y  

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

m a t e r i a l   48  hve  t h e   p r o p e r t y   of  f o r m i n g   an  a d h e s i v e   b o n d  

w i t h   t h e   i n t e r n a l   s u r f a c e s   50  of  t h e   p a n e l s   as  p r e v i o u s l y  

d e s c r i b e d   so  t h a t   t h e   i n t e r n a l   foam  m a t e r i a l   48  w i l l   b o n d  

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

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

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

f o a m .  

The  r i g i d   foam  m a t e r i a l   is   p l a c e d   in  t he   c r o s s - a r m   b y  

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

p o l y u r e t h a n e   foam  can  be  p o u r e d   in  i t s   l i q u i d   s t a t e   i n t o  

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

f i l l   t he   e l o n g a t e   c e n t r a l   c a v i t y   of  t h e   c r o s s - a r m   and  w i l l  

c u r e   to  form  a  r i g i d   c o r e   f o r   t h e   c r o s s - a r m .   T h e  



p o l y u r e t h a n e   c o u l d   a l s o   be  i n j e c t e d   i n t o   t h e   c a v i t y   46 

u s i n g   a  c o n v e n t i o n a l   foam  i n j e c t i o n   n o z z l e   a r r a n g e m e n t .  



1.  An  e l o n g a t e   s t r u c t u r a l   member  c h a r a c t e r i s e d   in  t h a t  

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

t o g e t h e r   to  fo rm  an  e l o n g a t e   c e n t r a l   c a v i t y ,   s a i d  

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

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

c o m p r e s s e d   to   form  a  d e n s i f i e d   p r o d u c t .  

2.  An  e l o n g a t e   s t r u c t u r a l   member  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 s e d   in  t h a t   t h e   l o n g i t u d i n a l   e d g e s   of  a d j a c e n t  

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

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

3.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   c l a i m   1  o r  

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

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

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

o t h e r .  

4.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   a n y  

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

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

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

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

of  t h e   wood  f l a k e s ,   and   w h e r e i n   a  s u b s t a n t i a l   m a j o r i t y   o f  

s a i d   wood  f l a k e s   a r e   l o n g i t u d i n a l l y   a l i g n e d   s u b s t a n t i a l l y  

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

s t r u c t u r a l   m e m b e r .  



5.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   a n y  

p r e c e d i n g   c l a i m   c h a r a c t e r i s e d   in  t h a t   s a i d   wood  f l a k e s  

have  an  a v e r a g e   l e n g t h   of  0 . 5   i n c h e s   to   3 .5   i n c h e s   ( 1 . 2 7  

to  8 . 8 9   c m s ) ,   an  a v e r a g e   w i d t h   of  0 .1   to   0 .5   i n c h e s   ( 0 . 2 5  

to  1 . 2 7   c m s ) ,   and  an  a v e r a g e   t h i c k n e s s   of  0 . 0 1   to   0 . 0 5  

i n c h e s   ( 0 . 0 2 5   to  0 . 1 2 7   c m s ) .  

6.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   a n y  

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

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

a c t i v e   i s o c y a n a t e   g r o u p s   p e r   m o l e c u l e .  

7.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   a n y  

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

s a i d   e l o n g a t e   wood  f l a k e s   a r e   a l i g n e d   s u b s t a n t i a l l y  

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

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

p l a n a r   and  d e f i n i n g   s u b s t a n t i a l l y   p a r a l l e l   p l a n e s .  

8.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   a n y  

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

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

of  p l a n a r   l a y e r s   of  c o m p o s i t e   wood  m a t e r i a l   l a m i n a t e d  

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

wood  f l a k e s   i n t e r m i x e d   w i t h   a  b i n d e r   and  c o m p r e s s e d .  

9.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   a n y  

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

have   a  t a p e r e d   t h i c k n e s s ,   t h e   t h i c k n e s s   of  one  end  of  e a c h  

of  s a i d   e l o n g a t e   p a n e l s   b e i n g   g r e a t e r   a t   one  end  of  s a i d  



member  t h a n   t h e   t h i c k n e s s   of  s a i d   p a n e l s   a t   t he   o p p o s i t e  

end  of  s a i d   m e m b e r .  

10.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   a n y  

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

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

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

11.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to  a n y  

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

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

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

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

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

s a i d   p a n e l s .  

12.  An  e l o n g a t e   s t r u c t u r a l   member  a c c o r d i n g   to   c l a i m   1 1  

c h a r a c t e r i s e d   in  t h a t   s a i d   r i g i d   foam  m a t e r i a l   c o m p r i s e s  

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