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§5)  Structural  members  of  composite  wood  material  and  a  process  for  their  manufacture. 

®  Strucural  members  (10,  20,  40)  having  strength 
properties  comparable  or  superior  to  those  of  solid  wood 
are  made  form  a  composite  wood  material  comprised  of 
elongated  wood  flakes  (12)  bonded  together  with  a  binder. 
The  grain  direction  (14)  of  the  flakes  extend  generally 
parallel  to  their  longitudinal  axis  (16)  and  the  flakes  are 
oriented  so  that  the  longitudinal  axis  of  at  least  a  majority 
is  generally  parallel  to  the  longitudinal  axis  of  the  structural 
member.  The  structural  member  is  formed  as  a  solid  one- 
piece  unit  or  assembled  from  two  or  more  structural 
components  which  are  made  from  the  composite  wood 
material  and  are  joined  together  in  angular  relationship  with 
an  adhesive. 
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T h i s   i n v e n t i o n   r e l a t e s   to  s t r u c t u r a l   m e m b e r s  

made  f r o m   a  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 e d   o f  

wood  f l a k e s   b o n d e d   t o g e t h e r   w i t h   a  b i n d e r .  

I t   i s   known  to  m a n u f a c t u r e r   f l a t   p a r t i c l e  
b o a r d   f r o m   c o m m i n u t e d   wood  by  m i x i n g   t h e   w o o d  

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

e t i c   t h e r m o s e t t i n g   r e s i n ,   f o r m i n g   t h e   m i x t u r e   i n t o  

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

p l a t e n s   to  s e t   t h e   b i n d e r   and  b o n d   t he   wood  p a r t i c l e s  

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

In  t h i s   t y p e   of   p r o c e s s ,   t h e   wood  p a r t i c l e s  

a r e   d e p o s i t e d   so  t h e y   a r e   e i t h e r   r a n d o m l y   o r i e n t e d  

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

o t h e r .   H o w e v e r ,   s t r u c t u r a l   m e m b e r s   of   1 - i n c h   t h i c k -  

n e s s   or  more   p r o d u c e d   by  s u c h   p r o c e s s e s   g e n e r a l l y  

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

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

i n f e r i o r   to  s o l i d   w o o d .  

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   i s  

p r o v i d e d   a  s t r u c t u r a l   member   made  f r o m   a  c o m p o s i t e  

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

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

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

h a v i n g   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   t h e r e o f   and  a t  



l e a s t   a  m a j o r i t y   b e i n g   o r i e n t e d   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 i s   of   t he   f l a k e s   i s   g e n e r a l l y  

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

u r a l   m e m b e r .  

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

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

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

a d m i x i n g   wood  f l a k e s   w i t h   a  b i n d e r ,   f o r m i n g   a  mat   o f  

s a i d   m i x t u r e   and  a p p l y i n g   p r e s s u r e   to  s a i d   mat   t o  

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

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

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

a d m i x t u r e   w i t h   s a i d   b i n d e r ,   f o r m i n g   a  l a y e r e d   mat   o f  

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

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

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

s t r u c t u r a l   member   to  be  f o r m e d   f r o m   t h e   m a t .  

In  a  p r e f e r r e d   m e t h o d   f o r   m a k i n g   an  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 u c h   as  a  b u i l d i n g   beam,   a  g u a r d  

r a i l   p o s t   or  t h e   l i k e ,   wood  f l a k e s   h a v i n g   an  a v e r a g e  

l e n g t h   of   a b o u t   0 .5   i n c h   to  a b o u t   3 .5   i n c h e s ,   a n  

a v e r a g e   l e n g t h   to  a v e r a g e   w i d t h   r a t i o   of   a b o u t   4 : 1  

to  a b o u t   1 0 : 1   and  an  a v e r a g e   t h i c k n e s s   of  a b o u t   0 . 0 1  

to  a b o u t   0 . 0 5   i n c h   a r e   u s e d .   A  s u i t a b l e   b i n d e r ,   s u c h  

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

t he   wood  f l a k e s   and  t h e   r e s u l t i n g   m i x t u r e   or   f u r n i s h  

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

a  m a j o r i t y ,   p r e f e r a b l y   a b o u t   90%  or   m o r e ,   of  t h e  

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



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

a x i s   of   t he   s t r u c t u r a l   member   to  be  f o r m e d   f r o m   t h e  

m a t .   S u f f i c i e n t   p r e s s u r e   is   a p p l i e d   on  t he   m a t ,  

s u c h   as  w i t h   p l a t e n s   ( e i t h e r   h e a t e d   or   a t   r o o m  

t e m p e r a t u r e ) ,   to  c o m p r e s s   t h e   mat   to  t h e   d e s i r e d  

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

wood  f l a k e s   t o g e t h e r .   The  r e s u l t a n t   s t r u c t u r a l  

member   u s u a l l y   has   a  d e n s i t y   of  a b o u t   38  t o  a b o u t   5 0 ,  

p r e f e r a b l y   a b o u t   42  to  a b o u t   45  l b s / f t 3 .  



The  r e s u l t i n g   s t r u c t u r a l   member  p r e f e r a b l y  

c o n t a i n s   a b o u t   5  to  12  w e i g h t  %   of  the   b i n d e r   a n d ,  

o p t i o n a l l y ,   a d d i t i v e s ,   such  as  wax,  for   w a t e r p r o o f i n g  

and  p r e s e r v a t i v e s   for  p r o t e c t i o n   a g a i n s t   d e c a y  

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

p r e f e r r e d   b i n d e r   b e c a u s e   of  the   h i g h e r   s t r e n g t h  

p r o p e r t i e s   p r o v i d e d   t h e r e b y .  

In  one  e m b o d i m e n t ,   s e p a r a t e   e l o n g a t e d  

s t r u c t u r a l   c o m p o n e n t s   a r e   f o r m e d   and  two  or  m o r e  

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

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

member  h a v i n g   an  I - b e a m ,   a n g l e   b a r ,   c h a n n e l   b a r ,  

e t c .   c o n f i g u r a t i o n .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   d e t a i l  
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 .   1  is  a  f r a g m e n t a r y ,   p e r s p e c t i v e   v i e w  

of  a  s o l i d ,   o n e - p i e c e   s t r u c t u r a l   member  made  i n  

a c c o r d a n c e   w i t h   the   i n v e n t i o n .  

F i g .   2  is  a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w  

of  a  t h r e e - p i e c e   s t r u c t u r a l   member ,   h a v i n g   a n  

I - b e a m   c o n f i g u r a t i o n ,   made  in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n .  

F i g .   3  is  a  f r a g m e n t a r y   p e r s p e c t i v e   v iew  o f  

a  t w o - p i e c e   s t r u c t u r a l   member ,   h a v i n g   an  a n g l e   b a r  

c o n f i g u r a t i o n ,   made  in  a c c o r d a n c e   w i t h   the   i n v e n t i o n .  

F i g .   4  is  an  e n l a r g e d ,   top  p l a n   v iew  of  a n  

e x e m p l a r y   wood  f l a k e   used   for   m a k i n g   s t r u c t u r a l  

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



D E S C R I P T I O N   OF  THE  PREFERRED  EMOBODIMENTS 

I l l u s t r a t e d   in  F i g .   1  i s  a n   e l o n g a t e d  

s t r u c t u r a l   member  10  made  from  a  c o m p o s i t e   wood 

m a t e r i a l   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n   a n d  

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

a  s t a n d a r d   l u m b e r   2  X  4.  The  s t r u c t u r a l   member  10 

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

a  m i x t u r e   of  wood  f l a k e s   12  and  a  s u i t a b l e   [ r e s i n o u s  

p a r t i c l e ]   b o a r d   b i n d e r   as  d e s c r i b e d   in  more  d e t a i l  

b e l o w .   As  shown  in  F i g .   4,  t he   wood  f l a k e s   12 

( i l l u s t r a t e d   at  a b o u t   2  t i m e s   n o r m a l   s i z e )   a r e  

e l o n g a t e d   and  have   a  g r a i n   d i r e c t i o n   ( d e s i g n a t e d   b y  

r e f e r e n c e   n u m e r a l   14)  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  the   l o n g i t u d i n a l   a x i s   16  t h e r e o f .   As  shown  i n  

F i g .   1,  at  l e a s t   a  m a j o r i t y   of  the   wood  f l a k e s   12 

m a k i n g   up  the   s t r u c t u r a l   member  10  is  o r i e n t e d   s o  

t h a t   t he   p l a n e s   t h e r e o f   a r e   c o e x t e n s i v e   or  g e n e r a l l y  

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

16  is  g e n e r a l l y   p a r a l l e l   to  t he   l o n g i t u d i n a l   a x i s  

18  of  the   s t r u c t u r a l   member  10.  In  o t h e r   w o r d s ,  

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

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

a x i s   18  of  t h e  s t r u c t u r a l   member  10  in  a  m a n n e r  

s i m i l a r   to  a  2  X  4  of  n a t u r a l   w o o d .  

F i g s .   1  and  2  f r a g m e n t a r i l y   i l l u s t r a t e  

m u l t i - p i e c e   s t r u c t u r a l   m e m b e r s   20  and  40  made  f rom  a 

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

i n v e n t i o n .  

The  s t r u c t u r a l   member  20  i l l u s t r a t e d   i n  

F i g .   2  has  an  I - b e a m   c o n f i g u r a t i o n   and  i n c l u d e s  

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



c o m p o n e n t s   22,  24  and  26.  Each  of  the   s t r u c t u r a l  

c o m p o n e n t s   22,  24  and  26  is  m o l d e d   f rom  a  m i x t u r e  

of  wood  f l a k e s   12  and  a  b i n d e r   in  the   same  g e n e r a l  

m a n n e r   o u t l i n e d   a b o v e .   That   i s ,   at  l e a s t   a  m a j o r i t y  

of  the  wood  f l a k e s   12  m a k i n g   up  each   of  the   s t r u c t u r a l  

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

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

t h e i r   l o n g i t u d i n a l   a x i s   16  is  g e n e r a l l y   p a r a l l e l   t o  

the   l o n g i t u d i n a l   a x i s   28,  30  and  32  of  the   r e s p e c t i v e  

s t r u c t u r a l   c o m p o n e n t s   22,  24  a n d  2 6 .   The  o p p o s i t e  

l o n g i t u d i n a l   e d g e s   34  and  36  of  the   i n t e r m e d i a t e  

c o m p o n e n t   24  a re   b o n d e d   to  c o m p o n e n t s   22  and  26  by  a 

s u i t a b l e   h i g h   s t r e n g t h   a d h e s i v e   38,  such   as  r e s o r c i n o l  

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

for   b o n d i n g   wood  p r o d u c t s .  

The  s t r u c t u r a l   m e m b e r  4 0   i l l u s t r a t e d   i n  

F i g .   3  has  an  a n g l e   bar   c o n f i g u r a t i o n   and  i n c l u d e s  

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

c o m p o n e n t s   42  and  44  w h i c h  a r e   m o l d e d   f rom  a  wood  

f l a k e s - b i n d e r   m i x t u r e   and  b o n d e d   t o g e t h e r   w i t h   a n  

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

I - b e a m   s t r u c t u r a l   member  30.  As  w i t h   the   c o m p o n e n t s  

for   the   I - b e a m   c o n s t r u c t i o n ,   at  l e a s t   a  m a j o r i t y   o f  

the   wood  f l a k e s   12  m a k i n g   up  the   s t r u c t u r a l   c o m p o -  
n e n t s   42  and  44  is  o r i e n t e d   so  t h a t   t h e i r   p l a n e s  

a re   c o e x t e n s i v e   or  g e n e r a l l y   p a r a l l e l   to  each   o t h e r  

and  t h e i r   l o n g i t u d i n a l   a x i s   16  is  g e n e r a l l y   p a r a l l e l  

to  the   l o n g i t u d i n a l   a x i s   46  and  48  of  t he   s t r u c t u r a l  

c o m p o n e n t s   42  and  4 4 .  



The  p r o c e s s   of  the   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   in  more  d e t a i l .   The  p r o c e s s   b r o a d l y  

i n c l u d e s   the   s t e p s   of  c o m m i n u t i n g   s m a l l   l o g s ,  

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

c l e s ,   d r y i n g   the   wood  f l a k e s   to  a  p r e d e t e r m i n e d  

m o i s t u r e   c o n t e n t ,   c l a s s i f y i n g   the   d r i e d   f l a k e s   to  a 

p r e d e t e r m i n e d   s i z e ,   b l e n d i n g   p r e d e t e r m i n e d   q u a n t i -  

t i e s   of  a  s u i t a b l e   b i n d e r ,   and  o p t i o n a l l y   a  l i q u i d   wax 

c o m p o s i t i o n ,   p r e s e r v a t i v e s   and  o t h e r   a d d i t i v e s   w i t h  

the   d r i e d   and  s i z e d   f l a k e s ,   f o r m i n g   t he   r e s u l t a n t  

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

( s i n g l e   or  m u l t i - l a y e r e d )   and  a p p l y i n g   s u f f i c i e n t  

p r e s s u r e   ( w i t h   or  w i t h o u t   h e a t ) . o n   the   mat  to  c o m p r e s s  
it  to  the   d e s i r e d   t h i c k n e s s   for   the   s t r u c t u r a l   m e m b e r  

or  c o m p o n e n t s   t h e r e f o r   and  to  bond  the   wood  f l a k e s  

t o g e t h e r .  

Wood  f l a k e s   used   can  be  p r e p a r e d   f r o m  

v a r i o u s   s p e c i e s   of  s u i t a b l e   h a r d w o o d s   and  s o f t w o o d s .  

R e p r e s e n t a t i v e   e x a m p l e s   of  s u i t a b l e   woods  i n c l u d e  

a s p e n ,   m a p l e ,   e lm,   b a l s a m   f i r ,   p i n e ,   c e d a r ,   s p r u c e ,  

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

Wood  e x h i b i t s   d i r e c t i o n a l   s t r e n g t h   p r o p e r t i e s  
w i t h   the   s t r e n g t h   a l o n g   the   g r a i n   b e i n g   f a r   g r e a t e r  
t h a n   a c r o s s   the   g r a i n .   In  o r d e r   to  m a x i m i z e  

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

wood  f l a k e s   a re   p r e p a r e d   so  t h a t   the   g r a i n   d i r e c t i o n  

is  g e n e r a l l y   p a r a l l e l   to  t he   m a j o r   l o n g i t u d i n a l  

a x i s   t h e r e o f   and  the   f l a k e s   a re   o r i e n t e d   or  a l i g n e d  

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

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

at  l e a s t   a  m a j o t i t y ,   p r e f e r a b l y   90%  or  m o r e ,   h a v e  



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

a x i s   of  the   s t r u c t u r a l   member .   For  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   u s e d   for   a p p l i c a t i o n s   w h e r e   a  

h i g h   l o a d i n g   s t r e n g t h   a l o n g   the   l o n g i t u d i n a l   a x i s  

is  r e q u i r e d ,   such   as  the   s t r u c t u r a l   m e m b e r s   10,  20  

and  40  i l l u s t r a t e d   in  F i g s .   1 - 3 ,   t he   g r a i n   d i r e c t i o n  

of  t he   f l a k e s   is  a l i g n e d   w i t h   the   l o n g i t u d i n a l   a x i s  

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

The  wood  f l a k e s   c a n  b e   p r e p a r e d   by  v a r i o u s  

c o n v e n t i o n a l   t e c h n i q u e s .   For  e x a m p l e ,   p u l p w o o d  

g r a d e   l o g s   or  s o - c a l l e d   r o u n d w o o d ,   can  be  c o n v e r t e d  

i n t o   f l a k e s   in  one  o p e r a t i o n   w i t h   a  c o n v e n t i o n a l  

r o u n d w o o d   f l a k e r .   A l t e r n a t i v e l y ,   l o g s ,   l o g g i n g  

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

l i n g s   in  t he   o r d e r   of  0 .5   to  3 .5  i n c h e s   l o n g   w i t h   a 

c o n v e n t i o n a l   d e v i c e ,   such   as  the   h e l i c a l   c o m m i n u t i n g  

s h e a r   d i s c l o s e d   in  U.S .   P a t e n t   4 , 0 5 3 , 0 0 4 ,   and  t h e  

f i n g e r l i n g s   f l a k e d   in  a  c o n v e n t i o n a l   r i n g - t y p e  

f l a k e r .   The  woods   p r e f e r a b l y   a re   d e b a r k e d   p r i o r   t o  

f l a k i n g .  

Roundwood   f l a k e s   g e n e r a l l y   a r e   p r e f e r r e d  

b e c a u s e   the   l e n g t h s   and  t h i c k n e s s   can  be  more  a c c u r a t e l y  

c o n t r o l l e d   and  the   w i d t h   and  s h a p e   a re   more  u n i f o r m .  

A l s o ,   r o u n d w o o d   f l a k e s   t end   to  be  s o m e w h a t  f l a t t e r  

wh ich   f a c i l i t a t e s   t h e i r   a l i g n m e n t   d u r i n g   mat  f o r m a t i o n .  

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

For  b e s t   r e s u l t s ,   wood  f l a k e s   s h o u l d   h a v e  

an  a v e r a g e   l e n g t h   of  a b o u t   0 .5   inch   to  a b o u t   3 . 5  

i n c h e s ,   p r e f e r a b l y   a b o u t   1  inch  to  a b o u t   2 



i n c h e s ,   and  an  a v e r a g e   t h i c k n e s s   of  a b o u t   0 . 0 1   t o  

a b o u t   0 . 0 5 ,   p r e f e r a b l y   a b o u t   0 . 0 1 5  C o   a b o u t   0 . 0 2 5  

inch  and  mos t   p r e f e r a b l y   a b o u t   0 . 0 2   i n c h .   F l a k e s  

l o n g e r   t h a n   a b o u t   3 .5   i n c h e s   t e n d   to  c u r l   w h i c h  

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

i t   is  d i f f i c u l t   to  i n s u r e   t h a t   f l a k e s   s h o r t e r   t h a n  

a b o u t   0 .5   inch   do  not   become   a l i g n e d   w i t h   t h e i r  

g r a i n   d i r e c t i o n   c r o s s - w i s e .   F l a k e s   t h i n n e r   t h a n  

a b o u t   0 . 0 1   i nch   t e n d   to  r e q u i r e   e x c e s s i v e   a m o u n t s   o f  

b i n d e r   to  o b t a i n   a d e q u a t e   b o n d i n g   and  f l a k e s  

t h i c k e r   t h a n   a b o u t   0 . 0 5   inch  a re   r e l a t i v e l y   s t i f f  

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

the   d e s i r e d   i n t i m a t e   c o n t a c t   t h e r e b e t w e e n .   In  a n y  
g i v e n   b a t c h ,   some  of  the   f l a k e s   can  be  s h o r t e r   t h a n  

0 .5   i nch   and  some  can  be  l o n g e r   t h a n   3 .5   i n c h e s   s o  

l ong   as  the   o v e r a l l   a v e r a g e   l e n g t h   is  w i t h i n   t h e  

above   r a n g e .   The  same  is  t r u e   for   the   t h i c k n e s s .  

To  f a c i l i t a t e   p r o p e r   a l i g n m e n t ,   the   f l a k e s  

s h o u l d   have   a  l e n g t h   w h i c h   is  s e v e r a l   t i m e s   t h e  

w i d t h ,   p r e f e r a b l y   a b o u t   4  to  a b o u t   10  t i m e s .   U s i n g  

t h i s   c o n s t r a i n t   as  a  g u i d e ,   the   a v e r a g e   w i d t h   o f  

the   f l a k e s   g e n e r a l l y   s h o u l d   be  a b o u t   0 .1   to  a b o u t  

0 .5   i n c h .  

W h i l e  t h e   f l a k e   s i z e   can  be  c o n t r o l l e d   t o  

a  l a r g e   d e g r e e   d u r i n g   the   f l a k i n g   o p e r a t i o n ,   it  i s  

u s u a l l y   n e c e s s a r y   to  use  some  c l a s s i f i c a t i o n   i n  

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

and  o v e r s i z e d ,   and  t h e r e b y   i n s u r e   t h e  a v e r g e  

l e n g t h ,   t h i c k n e s s   and  w i d t h   of  the   f l a k e s   a r e  

w i t h i n   the   d e s i r e d   r a n g e s .  



F l a k e s   f rom  some  g r e e n   woods  can  c o n t a i n   up  
to  90%  m o i s t u r e .   The  m o i s t u r e   c o n t e n t   of  the   m a t  

m u s t   be  s u b s t a n t i a l l y   l e s s   fo r   the   p r e s s i n g   o p e r a -  
t i o n .   A l s o ,   wood  f l a k e s   t e n d   to  s t i c k   t o g e t h e r   a n d  

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

b l e n d i n g .   A c c o r d i n g l y ,   t he   f l a k e s   p r e f e r a b l y   a r e  

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

d r y e r   to  the   m o i s t u r e   c o n t e n t   d e s i r e d   for   the   b l e n d i n g  

s t e p .   The  m o i s t u r e   c o n t e n t   to  wh ich   the   f l a k e s   a r e  

d r i e d   d e p e n d s   p r i m a r i l y   on  a  p a r t i c u l a r   b i n d e r   u s e d  

and  u s u a l l y   is  in  the   o r d e r   of  a b o u t   3  to  a b o u t   20  

w e i g h t   %  or  l e s s ,   b a s e d   on  the   dry   w e i g h t   of  t h e  

f l a k e s .   If   d e s i r e d ,   the   f l a k e s   can  be  p a r t i a l l y  

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

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

t i o n .   T h i s   t w o - s t e p   d r y i n g   can  r e d u c e   o v e r a l l   e n e r g y  

r e q u i r e m e n t s   for   d r y i n g   f l a k e s   p r e p a r e d   f rom  g r e e n  
woods  when  s u b s t a n t i a l   q u a n t i t i e s   of  i m p r o p e r l y  

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

and ,   t h u s ,   need   no t   be  as  t h o r o u g h l y   d r i e d .  

A  known  a m o u n t   of  the   d r i e d ,   c l a s s i f i e d  

f l a k e s   is  i n t r o d u c e d   i n t o   a  c o n v e n t i o n a l   b l e n d e r  

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

o p t i o n a l l y   a  wax,  a  p r e s e r v a t i v e   and  o t h e r   a d d i t i v e s ,  

is  a p p l i e d   to  the   f l a k e s   as  t h e y   a r e   t u m b l e d   o r  

a g i t a t e d   in  t he   b l e n d e r .   S u i t a b l e   b i n d e r s   i n c l u d e  

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

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

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



p r e s e n t l y   a r e   p r e f e r r e d .  R e p r e s e n t a t i v e   e x a m p l e s   o f  

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

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

f o r m a l d e h y d e ,   u r e a - f o r m a l d e h y d e ,   u r e a - f u r f u r a l   a n d  

c o n d e n s e d   f u r f u r y l   a l c o h o l   r e s i n s ,   and  o r g a n i c  

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

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

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

p o l y i s o c y a n a t e s   a re   t h o s e   c o n t a i n i n g   at  l e a s t   two  

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

d i p h e n y l m e t h a n e   d i i s o c y a n a t e s ,  m -   and  p - p h e n y l e n e  

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

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

d i p h e n y l   e t h e r - 2 , 4 , 4 ' - t r i i s o c y a n a t e ,   p o l y p h e n o l -  

p o l y i s o c y a n a t e s ,   p a r t i c u l a t l y . d i p h e n y l - m e t h a n e - 4 , 4 ' -  

d i i s o c y a n a t e .  

The  p a r t i c u l a r   t y p e   b i n d e r   used   d e p e n d s  

p r i m a r i l y   upon  the   i n t e n d e d   use  for   the   s t r u c t u r a l  

member .   For  i n s t a n c e ,   s t r u c t u r a l   m e m b e r s   made  w i t h  

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

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

e x p o s u r e   to  m o i s t u r e ,   but   g e n e r a l l y   c a n n o t   w i t h s t a n d -  

e x t e n d e d   o u t d o o r   e x p o s u r e .   P h e n o l - f o r m a l d e h y d e   a n d  

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

member  w i t h   d u r a b l e   p r o p e r t i e s   r e q u i r e d   for   l o n g -  

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

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



p h e n o l - f o r m a l d e h y d e   and  m e l a m i n e - f o r m a l d e h y d e  

r e s i n s .   P o l y i s o c y a n a t e s   can  be  c u r e d   in  a b o u t   t h e  

same  or  l e s s   t i m e   as  u r e a - f o r m a l d e h y d e   r e s i n s .  

H o w e v e r ,   p o l y i s o c y a n a t e s   a re   more  e x p e n s i v e   and  may  
r e q u i r e   the   use  of  a  mold  r e l e a s e   a g e n t   b e c a u s e   o f  

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

f a c t o r s   a re   b a l a n c e d   a g a i n s t   each   o t h e r   when  s e l e c t i n g  

a  s p e c i f i c   b i n d e r   to  be  u s e d .  

The  a m o u n t   of  b i n d e r   added   to  the   f l a k e s  

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

s p e c i f i c   b i n d e r   u s e d ,   s i z e ,   m o i s t u r e   c o n t e n t   a n d  

t y p e   of  wood  f l a k e s ,   and  the   d e s i r e d   p r o p e r t i e s   o f  

the   r e s u l t i n g   s t r u c t u r a l   member .   G e n e r a l l y ,   t h e  

amoun t   of  b i n d e r   a d d e d   to  the   f l a k e s   is  a b o u t   5  t o  

a b o u t   12  w e i g h t   %,  p r e f e r a b l y   a b o u t   6  to  a b o u t   10 

w e i g h t   %,  as  s o l i d s   b a s e d   on  the   dry   w e i g h t   of  t h e  

f l a k e s .  

The  b i n d e r   can  be  a d m i x e d   w i t h   the   f l a k e s  

in  e i t h e r   dry   or  l i q u i d  f o r m .   To  m a x i m i z e   c o v e r a g e  
of  the   f l a k e s ,   t he   b i n d e r   p r e f e r a b l y   is  a p p l i e d   b y  

s p r a y i n g   d r o p l e t s   of  the   b i n d e r   i n  l i q u i d   form  o n t o  

the   f l a k e s   as  t h e y   a r e   b e i n g   t u m b l e d   or  a g i t a t e d   i n  

the   b l e n d e r .   M o i s t u r e   r e s i s t a n c e   of  the   s t r u c t u r a l  

member  can  be  i m p r o v e d   by  s p r a y i n g   a  l i q u i d   wax 
e m u l s i o n   o n t o   the   f l a k e s   d u r i n g   the   b l e n d i n g   s t e p .  
The  amoun t   of  wax  a d d e d   g e n e r a l l y   is  a b o u t   0 .5   t o  

a b o u t   5  w e i g h t   %,  as  s o l i d s   b a s e d   on  the   dry  w e i g h t  

of  the  f l a k e s .   When  t h e   s t r u c t u r a l   member  is  to  b e  

used   for   l o n g - t e r m   e x t e r i o r   a p p l i c a t i o n s ,   a  p r e s e r -  
v a t i v e   fo r   p r o t e c t i n g   the   wood  a g a i n s t   a t t a c k s   by  

d e c a y   f u n g i   a n d  i n s e c t s   is  added   to  the   wood  f l a k e s  



d u r i n g   or  b e f o r e   the   b l e n d i n g   s t e p .   Any  p r e s e r v a t i v e  

wh ich   is  c o m p a t i b l e   w i t h   the   a d h e s i v e   s y s t e m   be  u s e d .  

T y p i c a l   for   e x a m p l 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 m m o n i c a l   c o p p e r  

a r s e n a t e   and  the   l i k e .   It  has  been   found   t h a t  

e f f e c t i v e   a m o u n t s   of  such   p r e s e r v a t i v e s ,   up  to  a b o u t  

5  w e i g h t   %,  can  be  a d d e d   to  the   wood  f l a k e s   w i t h o u t  

p r o d u c i n g   an  a p p r e c i a b l e   r e d u c t i o n   in  the   s t r u c t u r a l  

s t r e n g t h   of  the   r e s u l t i n g   s t r u c t u r a l   m e m b e r ,   i . e . ,  

the   l o s s   in  s t r e n g t h   is  a b o u t   the   same  as  s o l i d   w o o d  

t r e a t e d   w i t h   the   same  p r e s e r v a t i v e s .   O t h e r   a d d i t i v e s ,  

such  as  c o l o r i n g   a g e n t s ,   f i r e   r e t a r d a n t s   and  the   l i k e  

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

b l e n d i n g   s t e p .   The  b i n d e r ,   wax  and  o t h e r   a d d i t i v e s  

can  be  added   s e p a r a t e l y   or  in  any  s e q u e n c e   or  i n  

c o m b i n e d   f o r m .  

The  m o i s t e n e d   m i x t u r e   of  f l a k e s ,   b i n d e r ,  

wax,  p r e s e r v a t i v e ,   e t c .   or  f u r n i s h   f rom  the   b l e n d i n g  

s t e p   is  f o rmed   i n t o   a  l o o s e l y - f e l t e d ,   s i n g l e   o r  

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

o n e - p i e c e   s t r u c t u r a l   m e m b e r ,   such   as  s t r u c t u r a l  

member  10  i l l u s t r a t e d   in  F i g .   1,  or  c o m p o n e n t s   f o r  

a s s e m b l y   of  m u l t i - p i e c e   s t r u c t u r a l   m e m b e r s ,   such   a s  

the   c o m p o n e n t s   for   s t r u c t u r a l   m e m b e r s   20  and  4 0  

i l l u s t r a t e d   in  F i g s .   2  and  3.  - 

G e n e r a l l y ,   t he   m o i s t u r e   c o n t e n t   of  t h e  

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

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

m o i s t u r e   added   d u r i n g   b l e n d i n g   the   b i n d e r ,   wax  a n d  

o t h e r   a d d i t i v e s ,   s h o u l d   be  a b o u t   5  t o  a b o u t   25 

w e i g h t   %,  p r e f e r a b l y   a b o u t   10  to  a b o u t   20  w e i g h t   %. 



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

r a n g e s   can  be  u s e d  f o r   p o l y i s o c y a n a t e   b i n d e r s .  

The  f u r n i s h   is  f o rmed   by  s u i t a b l e   a p p a r a t u s  
i n t o   a  g e n e r a l l y   f l a t ,   l o o s e l y - f e l t e d   m a t ,   e i t h e r  

s i n g l e   or  m u l t i p l e   l a y e r s ,   and  the   mat  is  p l a c e d   i n  

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

c o n s o l i d a t e   the   wood  f l a k e s   i n t o   a  s t r u c t u r a l  

member  of  t he   d e s i r e d   s i z e   and  c r o s s - s e c t i o n a l  

s h a p e .   For  e x a m p l e ,   the   f u r n i s h   can  be  d e p o s i t e d  

on  a  p l a t e - l i k e   c a r r i a g e   c a r r i e d   on  an  e n d l e s s   b e l t  

or  c o n v e y o r   f rom  one  or  more  h o p p e r s   s p a c e d   a b o v e  

the   b e l t   in  t he   d i r e c t i o n   of  t r a v e l .   When  a 

m u l t i - l a y e r e d   mat  is  f o r m e d ,   a  p l u r a l i t y   of  h o p p e r s  

is  used   w i t h   each   h a v i n g   a  d i s p e n s i n g   or  f o r m i n g  

head   e x t e n d i n g   a c r o s s   the   w i d t h   of  the   c a r r i a g e   f o r  

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

f u r n i s h   as  t he   c a r r i a g e   is  moved  b e n e a t h   t h e  

f o r m i n g   h e a d s .  

In  o r d e r   to  p r o d u c e   s t r u c t u r a l   m e m b e r s  

h a v i n g   the   d e s i r e d   s t r e n g t h   c h a r a c t e r i s t i c s ,   t h e  

mat  s h o u l d   have   a  s u b s t a n t i a l l y   u n i f o r m   t h i c k n e s s  

and  the   f l a k e s   a l i g n e d   d u r i n g   mat  f o r m a t i o n   w i t h  

the  o r i e n t a t i o n   d i s c u s s e d   a b o v e .   The  mat  t h i c k n e s s  

can  be  c o n t r o l l e d   p r i m a r i l y   by  a p p r o p r i a t e l y  

m e t e r i n g   the   f low  of  f u r n i s h   from  the   f o r m i n g  

h e a d .  

The  f L a k e s   can  be  a l i g n e d   by  u s i n g   a  l a t e r -  

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



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

and  a r r a n g e d   to  g u i d e   the   e l o n g a t e d   f l a k e s   i n t o   t h e  

d e s i r e d   o r i e n t a t i o n   a s  t h e y   a re   d e p o s i t e d   on  t h e  

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

f u r n i s h .  

The  mat  t h i c k n e s s   w i l l   v a r y   d e p e n d i n g   u p o n  

such   f a c t o r s   as  the   s i z e   and  s h a p e   of  the   wood 

f l a k e s ,   the   p a r t i c u l a r   t e c h n i q u e   u sed   in  f o r m i n g  

the  ma t ,   the   d e s i r e d   t h i c k n e s s   and  d e n s i t y   of  t h e  

s t r u c t u r a l   member  or  c o m p o n e n t   and  the   p r e s s i n g  

p r e s s u r e   u s e d .   The  mat  t h i c k n e s s   u s u a l l y   is  a b o u t  

5  to  6  t i m e s   the   f i n a l   t h i c k n e s s   of  t he   s t r u c t u r a l  

member  or  c o m p o n e n t .   For  e x a m p l e ,   for   a  s t r u c t u r a l  

c o m p o n e n t   h a v i n g   a  1 - i n c h   t h i c k n e s s   and  a  d e n s i t y  

of  a b o u t   40  l b s . / f t . 3 ,   t he   mat  u s u a l l y   w i l l   b e  

a b o u t   5-6  i n c h e s   t h i c k .   If  t he   mat  is  t h i c k e r   t h a n  

a b o u t   2 5 - 3 0   i n c h e s ,   i t   u s u a l l y   must   be  p a r t i a l l y  

p r e - c o m p r e s s e d   to  a  r e d u c e d   t h i c k n e s s ,   w i t h   r o l l e r s  

or  t he   l i k e ,   p r i o r  t o   i n t r o d u c t i o n   i n t o   the  p r e s s .  

P r e s s i n g   t e m p e r a t u r e s ,   p r e s s u r e s   and  t i m e s ,  

v a r y   w i d e l y   d e p e n d i n g   on  the   t h i c k n e s s   and  t h e  

d e s i r e d   d e n s i t y   of  the   s t r u c t u r a l   member  or  c o m p o -  

n e n t ,   s i z e   and  t y p e   of  wood  f l a k e s ,   m o i s t u r e  

c o n t e n t   of  t he   f l a k e s   and  the   t y p e   of  b i n d e r .   T h e  

p r e s s i n g   t e m p e r a t u r e   used   is  s u f f i c i e n t   to  at  l e a s t  

p a r t i a l l y   c u r e   the   b i n d e r   and  e x p e l   w a t e r   from  t h e  

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

c h a r r i n g   the   wood.   G e n e r a l l y ,   a  p r e s s i n g   t e m p e r a -  

t u r e   r a n g i n g   from  a m b i e n t   ( f o r   room  t e m p e r a t u r e -  
c u r a b l e   b i n d e r s )   up  to  a b o u t   450°F   can  be  u s e d .  

T e m p e r a t u r e s   a b o v e   450°F   can  c a u s e   c h a r r i n g   of  t h e  



wood  f l a k e s .   A  p r e s s i n g   t e m p e r a t u r e   of  a b o u t   2 5 0  

to  a b o u t   375°F   is  g e n e r a l l y   p r e f e r r e d   for  p o l y i s o -  

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

t e m p e r a t u r e   of  a b o u t   350  to  a b o u t   425°F   is  g e n e r a l l y  

p r e f e r r e d   f o r   p h e n o l f o r m a l d e h y d e   r e s i n   b i n d e r s .  

The  p r e s s u r e   s h o u l d   be  s u f f i c i e n t   to  p r e s s  
the   w o o d  f l a k e s   i n t o   i n t i m a t e   c o n t a c t   w i t h   e a c h  

o t h e r   w i t h o u t   c r u s h i n g   them  to  the   p o i n t   c a u s i n g   a  

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

s t r u c t u r a l   i n t e g r i t y .   The  p r e s s u r e   u s u a l l y   is  a b o u t  

325  to  a b o u t   500  p s i .  

The  p r e s s i n g   t ime   is  s u f f i c i e n t   to  at  l e a s t  

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

s t r u c t u r a l   member  or  c o m p o n e n t   has  s u f f i c i e n t  

i n t e g r i t y   for   h a n d l i n g .   The  p r e s s   c y c l e   t y p i c a l l y  

is  a b o u t   2  to  a b o u t   20  m i n u t e s ;   h o w e v e r ,   l o n g e r   t i m e s  

can  be  used   when  p r e s s u r e - c u r i n g   b i n d e r s   a r e   e m p l o y e d  

or  when  more  c o m p l e t e   c u r i n g   of  t h e r m o s e t t i n g   b i n d e r s  

is  d e s i r e d .  

W h i l e   s o l i d   woods  of  d i f f e r e n t   s p e c i e s  

t y p i c a l l y   e x h i b i t   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   been   found   t h a t   t he   s t r e n g t h   p r o p e r t i e s  

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

i n v e n t i o n   a re   s u b s t a n t i a l l y   the   same  for   a  w i d e  

v a r i e t y   of  h i g h   s t r e n g t h   and  low  s t r e n g t h   s p e c i e s .  

T h u s ,   s p e c i e s   h e r e t o f o r e   no t   c o n s i d e r e d   u s e f u l   f o r  

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

s t r e n g t h   p r o p e r t i e s .   A l s o ,   t he   s t r e n g t h   p r o p e r t i e s  

of  t he   c o m p o s i t e   w o o d  m a t e r i a l   a re   more  u n i f o r m  



t h a n   s o l i d   wood  b e c a u s e   of  t h e   a b s e n c e   of   k n o t s   o r  

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

s o l i d   w o o d s .  



1.  A  s t r u c t u r a l   member   made  f r o m   a  c o m p o s i t e   w o o d  

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

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

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

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

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

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   t o  

C l a i m   1  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 t   l e a s t  

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

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

f l a k e s   b o n d e d   t o g e t h e r   w i t h   t he   b i n d e r ,   s a i d   w o o d  

f l a k e s   h a v i n g   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   t h e r e o f   and  a t  

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

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

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

a n o t h e r .  

3.  A  m e t h o d   f o r   m a k i n g   a  s t r u c t u r a l   member   of   a  

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

wood  f l a k e s   w i t h   a  b i n d e r ,   f o r m i n g   a  mat   of   s a i d  

m i x t u r e   and  a p p l y i n g   p r e s s u r e   to  s a i d   mat   to  b o n d  

t he   f l a k e s   t o g e t h e r ,   c h a r a c t e r i s e d   by  t h e   p r e l i m i n -  

a ry   s t e p s   of   p r o v i d i n g   e l o n g a t e d   wood  f l a k e s   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 r e o f   and ,   a f t e r   a d m i x t u r e  

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



r e s u l t i n g   m i x t u r e   w i t h   a t   l e a s t   a  m a j o r i t y   of  t h e  

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

a x i s   t h e r e o f   i s . g e n e r a l l y   p a r a l l e l   to  the   a x i s   o f  

the   s t r u c t u r a l   member   to  be  f o r m e d   f rom  the   m a t .  

4.  A  m e t h o d   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   i n  

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

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

m i x t u r e   of   wood  f l a k e s   and  b i n d e r   i s   f o r m e d   f o r   e a c h  

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

wood  f l a k e s   o r i e n t e d   s u c h   t h a t   t he   l o n g i t u d i n a l   a x i s  

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

a x i s   of  t he   c o m p o n e n t   to  be  f o r m e d   f r o m   t h e   mat   a n d ,  

a f t e r   t he   a p p l i c a t i o n   of   s u f f i c i e n t   p r e s s u r e   on  t h e  

m a t s   to  b o n d   t he   wood  f l a k e s   t o g e t h e r   and  f o r m   t h e  

r e s p e c t i v e   c o m p o n e n t ,   t he   c o m p o n e n t s   a r e   b o n d e d  

t o g e t h e r   a t   an  a n g l e   to  one  a n o t h e r   to  f o rm  t h e  

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

5.  A  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  or  a  m e t h o d   a c c o r d i n g   to  C l a i m   3  or  C l a i m   4  

c h a r a c t e r i s e d   in   t h a t   a t   l e a s t   90%  of   t he   w o o d  

f l a k e s   a r e   o r i e n t e d   as  d e f i n e d   t h e r e i n .  

6.  A  s t r u c t u r a l   member   a c c o r d i n g   to  any  of   C l a i m s  

1 ,2   and  5  or  a  m e t h o d   a c c o r d i n g   to  any  of  C l a i m s   3 ,  

4  and  5  c h a r a c t e r i s e d   in   t h a t   t h e   wood  f l a k e s   h a v e  

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

p a r t i c u l a r   1  to  2  i n c h e s ) ,  a n   a v e r a g e   l e n g t h   t o  

a v e r a g e   w i d t h   r a t i o   of  4 : 1   to  1 0 : 1   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 .  



7.  A  s t r u c t u r a l   member   a c c o r d i n g   to  any  of   C l a i m s  

1 , 2 , 5   and  6  or   a  m e t h o d   a c c o r d i n g   to  any  of   C l a i m s  

3  to  6  c h a r a c t e r i s e d   in   t h a t   t h e   wood  f l a k e s   h a v e   a n  

a v e r a g e   t h i c k n e s s   of   0 . 0 1 5   to  0 . 0 2 5   i n c h .  

8.  A  s t r u c t u r a l   member   a c c o r d i n g   to  any  of   C l a i m s  

1 ,2   and  5  to  7  or   a  m e t h o d   a c c o r d i n g   to  any  of   C l a i m s  

3  to  7  c h a r a c t e r i s e d   in   t h a t   t h e   a v e r a g e   w i d t h   of  t h e  

wood  f l a k e s   i s   0 . 1   to  0 .5   i n c h .  

9.  A  s t r u c t u r a l   member   a c c o r d i n g   to  any  of  C l a i m s  

1 ,2   and  5  to  8  or   a  m e t h o d   a c c o r d i n g   to  any  o f  

C l a i m s   3  to  8  c h a r a c t e r i s e d   in   t h a t   i t   c o n t a i n s   5 

to  12  w e i g h t   %  of  b i n d e r ,   as  s o l i d s   b a s e d   on  t h e   d r y  

w e i g h t   of   t h e   wood  f l a k e s .  

10.  A  s t r u c t u r a l   member   a c c o r d i n g   to  any  of   C l a i m s  

1 ,2   and  5  to  9  or  a  m e t h o d   a c c o r d i n g   to  any  o f  

C l a i m s   3  to  9  c h a r a c t e r i s e d   in   t h a t   t h e   b i n d e r  

i n c l u d 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  

two  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 .  



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

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

t o g e t h e r   w i t h   a  b i n d e r ,   s a i d   wood  f l a k e s   h a v i n g   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   t h e r e o f   and   a t   l e a s t   a  m a j o r i t y   b e i n g   o r i e n t e d   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 i s   t h e r e o f   is   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  s a i d   s t r u c t u r a l   m e m b e r ,  

c h a r a c t e r i s e d   in   t h a t   t h e   wood  f l a k e s   h a v e   an  a v e r a g e  

l e n g t h   of  1 . 2 7 c m   to   8 . 8 9 c m   (0 .5   to   3.5  i n c h e s ) ,   an  a v e r a g e  

l e n g t h   to   a v e r a g e   w i d t h   r a t i o   of  4 :1   to   1 0 : 1 ,   an  a v e r a g e  

t h i c k n e s s   of  0 . 2 5 4   t o   1 . 2 7 m m   ( 0 . 0 1   to   0 . 0 5   i n c h e s ) .  

2.  A  m e t h o d   f o r   m a k i n g   a  s t r u c t u r a l   member   of  c o m p o s i t e  

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

(a)  p r o v i d i n g   e l o n g a t e   wood  f l a k e s   h a v i n g   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   t o   t h e  

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

(b)  a d m i x i n g   a  b i n d e r   w i t h   t h e   wood  f l a k e s ,  

(c)  f o r m i n g   a  l a y e r e d   m a t   of  t h e   r e s u l t i n g   m i x t u r e  

w i t h   a t   l e a s t   a  m a j o r i t y   of  t h e   wood  f l a k e s  

o r i e n t e d   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 i s   t h e r e o f  

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   s t r u c t u r a l   m e m b e r   t o   be  f o r m e d   f r o m   t h e  

m a t ,   a n d  

(d)  a p p l y i n g   s u f f i c i e n t   p r e s s u r e   on  t h e   mat   to   b o n d  

t h e   wood  f l a k e s   t o g e t h e r   and  fo rm  t h e   s t r u c t u r a l  

m e m b e r ,  

c h a r a c t e r i s e d   in   t h a t   t h e   wood  f l a k e s   h a v e   an  a v e r a g e  

l e n g t h   of  1 . 2 7 c m   to   8 . 8 9 c m   (0 .5   to   3 .5  i n c h e s ) ,   an  a v e r a g e  

l e n g t h   t o   a v e r a g e   w i d t h   r a t i o   of  4 :1   to   1 0 : 1   and   a n  

a v e r a g e   t h i c k n e s s   of   0 . 2 5 4 m m   t o   1 . 2 7 m m   ( 0 . 0 1   t o   0 . 5  

i n c h e s ) .  

3.  A  s t r u c t u r a l   m e m b e r   a c c o r d i n g   to   C l a i m   1  or  a  m e t h o d  

a c c o r d i n g   t o   C l a i m   2  c h a r a c t e r i s e d   in   t h a t   a t   l e a s t   90%  o f  

t h e   w o o d   f l a k e s   a r e   o r i e n t e d   i n   t h e   m a n n e r   d e f i n e d  

t h e r e i n .  



4.  A  s t r u c t u r a l   m e m b e r   a c c o r d i n g   t o   C l a i m s   1  or  3  or  a  

m e t h o d   a c c o r d i n g   t o   C l a i m s   2  or  3  c h a r a c t e r i s e d   in   t h a t  

t h e   wood  f l a k e s   have   an  a v e r a g e   l e n g t h   of  2 .54cm  to  5 . 0 8 c m  

(1  to  2  i n c h e s ) .  

5.  A  s t r u c t u r a l   m e m b e r   a c c o r d i n g   t o   a n y   of  C l a i m s   1,  3 

and   4  or  a  m e t h o d   a c c o r d i n g   t o   a n y   of  C l a i m s   2  to   4 

c h a r a c t e r i s e d   in   t h a t   t h e   wood  f l a k e s   h a v e   an  a v e r a g e  

t h i c k n e s s   of  0.38mm  to  0 .635mm  ( 0 . 0 1 5   to  0 . 0 2 5   i n c h e s ) .  

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

and   3  to   5  or  a  m e t h o d   a c c o r d i n g   to   a n y  o n e   of   C l a i m s   2  f o  

5  c h a r a c t e r i s e d   in   t h a t   t h e   a v e r a g e   w i d t h   of  t h e   w o o d  

f l a k e s   is   0 . 2 5 4 c m   to  1 . 2 7 c m   ( 0 . 1   to  0 .5   i n c h e s ) .  

7.  A  s t r u c t u r a l   m e m b e r   a c c o r d i n g   to   any  of  C l a i m s   1  a n d  

3  to   6  or   a  m e t h o d   a c c o r d i n g   t o   a n y   of  C l a i m s   2  t o   6 

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

t h e   wood   f l a k e s   i s   5  to   12  w e i g h t   p e r   c e n t ,   as   s o l i d s  

b a s e d   on  t h e   d r y   w e i g h t   of  t h e   wood  f l a k e s .  

8.  A  s t r u c t u r a l   member   a c c o r d i n g   to   any   of  C l a i m s   1  a n d  

3  to   7  or  a  m e t h o d   a c c o r d i n g   t o   a n y   of  C l a i m s   2  to   7 

c h a r a c t e r i s e d   in   t h a t   t h e   b i n d e r   i n c l u d 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   pe r   m o l e c u l e .  

9.  A  s t r u c t u r a l   m e m b e r   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   1 

and   3  to   8  c h a r a c t e r i s e d   by  a  s e c o n d   s t r u c t u r a l   m e m b e r  

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

and  b o n d e d   t h e r e t o .  
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