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©  Elongate  building  element. 
A n   element  (110),  e.g.  for  a  window  frame  has  a 
load-bearing  member  (12)  (e.g.  of  aluminium)  which  pro- 
vides  a  flange  (20);  and  a  cladding  member  (14)  of  thin- 
walled,  flexible  plastics  whose  flexibility  allows  it  to  snap- 
engage  with  the  flange  (20)  (by  means  of  formations  (22;40) 
and  (32,34;48,50)  to  define  a  channel  (16).  This  channel  (16) 
has  a  filling  (18)  which  resists  flexing  of the  cladding  member 
(14).  The  filling  (18)  is  preferably  a  solid  foam  produced  by 
expansion  of  a  composition  (400)  within  the  cavity  (16),  the 
cladding  member  being  supported  during  the  expansion  to 
prevent  distortion.  Thus  the  members  (12,14)  may  be 
partially  (22;40)  engaged  and  receive  the  foam  composition 
(400)  within  the  cladding  member  (14),  then  pass  through  a 
gap  (409)  between  the  conveyors  (408,410)  which  squeeze 
the  assembly  to  effect  the  snap-engagement  and  to  provide 
the  support. 



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   an  e l o n g a t e   b u i l d i n g  

e l e m e n t ,   and  p a r t i c u l a r l y   to   s u c h   an  e l e m e n t   w h i c h   p r o v i d e s  

t h e r m a l   i n s u l a t i o n   and  is  i n t e n d e d   f o r   use   as  a  s t r u c t u r a l  

member   of  a  w indow  or  d o o r   a s s e m b l y .  

A  known  t y p e   of  b u i l d i n g   e l e m e n t   is  an  a s s e m b l y   of  t w o  

or  more   e l o n g a t e   m e m b e r s   a r r a n g e d   to   d e f i n e   an  e l o n g a t e  

c a v i t y   w h i c h   is   f i l l e d   w i t h   a  p l a s t i c s   foam  m a t e r i a l .   F o r  

e x a m p l e ,   GB  2 0 8 2 2 3 4 B   d i s c l o s e s   an  e l o n g a t e   b u i l d i n g   e l e m e n t  

f o r m e d   f rom  an  a l u m i n i u m   member   and  a  p l a s t i c s   m e m b e r .   E a c h  

of  t h e s e   m e m b e r s   has  c o n n e c t i n g   m e a n s   by  w h i c h   t h e y   a r e  

l o o s e l y   e n g a g e a b l e   to   d e f i n e   a  c a v i t y .   T h i s   is  f i l l e d   w i t h  

p l a s t i c s   foam,   w h i c h   e x p a n d s   so  t h a t   i t   c o n t a c t s   a l l   of  t h e  

c o n n e c t i n g   means   and  l o c k s   t h e   m e m b e r s   t o g e t h e r .   T h e  

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

t he   e l e m e n t .   The  p l a s t i c s   member   a l s o   n e e d s   to  be  q u i t e  

r o b u s t   and  is  t h e r e f o r e   made  f r o m   r e l a t i v e l y   t h i c k - w a l l e d  

p l a s t i c s .   T h i s   makes   i t   q u i t e   e x p e n s i v e   to  p r o d u c e   and  a l s o  

r a t h e r   b u l k y .   The  t h i c k n e s s   of  t h e   p l a s t i c s   w a l l s   m e a n s  

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

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

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

c o n s t r u c t i o n   r e l i e s   on  t h e   foam  to   c l a m p   t h e   m e m b e r s  

t o g e t h e r .  

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



e l o n g a t e   l o a d - b e a r i n g   member  ( p r e f e r a b l y   an  a l u m i n i u m  

e x t r u s i o n ) ,   and  a t   l e a s t   one  e l o n g a t e   t h i n - w a l l e d   p l a s t i c s  

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

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

t h e r e   b e i n g   a  f i l l i n g   m a t e r i a l   w i t h i n   t h e   c a v i t y .  

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

d e f i n e   a  s a i d   c a v i t y ,   s u i t a b l y   b e i n g   s n a p - e n g a g e a b l e  

t o g e t h e r .   The  f i l l i n g   m a t e r i a l   s e r v e s   as  a  p a c k i n g ,   t o  

r e s i s t   d e f o r m a t i o n   of  t h e   t h i n - w a l l e d   p l a s t i c s   m e m b e r ( s ) .  

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

b e a r i n g   member   and  a  s i n g l e   p l a s t i c s   m e m b e r .   The  m e m b e r s  

may  be  e n g a g e a b l e   a f t e r   r e s i l i e n t   d e f o r m a t i o n   of  t h e   (o r   a t  

l e a s t   one)   p l a s t i c s   m e m b e r ,   w h i c h   may  r e m a i n   r e s i l i e n t l y  

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

may  i n c l u d e   a  t o n g u e   on  one  member   e n g a g e a b l e   in  a  g r o o v e   o f  

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

s n a p - e n g a g e   d e t e n t   m e a n s   to   d e f i n e   t h e   c a v i t y .   The  p l a s t i c s  

member   may  be  s u f f i c i e n t l y   f l e x i b l e   to  a l l o w   d i f f e r e n t  

l o n g i t u d i n a l   r e g i o n s   to   be  in  d i f f e r e n t   s t a g e s   of  e n g a g e -  

m e n t .  

In  a n o t h e r   a s p e c t   t h e   i n v e n t i o n   p r o v i d e s   a  m e t h o d   o f  

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

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

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

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

e x p a n d s   on  s e t t i n g .   P r e f e r a b l y   t h e   p l a s t i c s   e l e m e n t   i s  

s u p p o r t e d   so  as  no t   to   be  d e f o r m e d   by  t h e   m a t e r i a l .   T h e  



m e m b e r s   may  be  e n g a g e d   by  b r i n g i n g   them  l a t e r a l l y   a d j a c e n t  

one  a n o t h e r   and  d e f o r m i n g   t h e   p l a s t i c s   member .   They  may  b e  

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

b e i n g   t w i s t e d   ( d u r i n g   t h e   o p e r a t i o n )   to  p e r m i t   t h i s .   T h u s  

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

c a v i t y   may  be  f i l l e d   as  i t   is   f o r m e d   v i a   a  f i l l i n g   n o z z l e  

w h i c h   moves   r e l a t i v e   to  t h e   m e m b e r s   so  as  to  be  a t   o r  

a d j a c e n t   t h e   r e g i o n   w h e r e   e n g a g e m e n t   is   o c c u r r i n g .  

A l t e r n a t i v e l y ,   t h e   s e t t a b l e   m a t e r i a l   may  be  p a s s e d   i n t o   t h e  

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

as  a  p l a s t i c s   foam  is  p r e f e r r e d ,   o t h e r   t y p e s   of  c o m p o s i t i o n  

c o u l d   be  u s e d .  

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

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

In  a  f u r t h e r   a s p e c t   t h e   i n v e n t i o n   p r o v i d e s   a  window  o r  

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

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

Some  e m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   now  b e  

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

t h r o u g h   a  w indow  f r a m e   e l e m e n t   w h i c h   is   a  b u i l d i n g   e l e m e n t  

e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n ;  

F i g s .   2  and  3  a r e   v i e w s   on  a  s m a l l e r   s c a l e   s h o w i n g   t h e  

p r o d u c t i o n   of  an  e l e m e n t   e m b o d y i n g   t h e   i n v e n t i o n ;  

F i g s .   4  and  5  a r e   v i e w s   s h o w i n g   f u r t h e r   e m b o d i m e n t s ;  

F i g .   6  is  a  s c h e m a t i c   p l a n   v i e w   of  a p p a r a t u s  f o r  u s e  



in  m a n u f a c t u r i n g   b u i l d i n g   e l e m e n t s ;  

F i g .   7  is   a  s c h e m a t i c   v e r t i c a l   s e c t i o n   on  l i n e   V I I - V I I  

in  F i g .   6;  a n d  

F i g s .   8  a n d  9   a r e   v i e w s   s h o w i n g   a  b u i l d i n g   e l e m e n t  

b e i n g   p r o d u c e d   by  m e a n s   of  t h e   a p p a r a t u s   of  F i g s .   6  and  7 .  

The  w i n d o w   f r a m e   e l e m e n t   10  shown  in  F i g .   1  c o n s i s t s  

o f :   a  ma in   member   12  of  e x t r u d e d   a l u m i n i u m ;   a  c l a d d i n g  

member   14  of  t h i n   p l a s t i c s   m a t e r i a l   ( e . g .   PVC),   t h e   t w o  

m e m b e r s   1 2 , 1 4   d e f i n i n g   a  c a v i t y   16;   and  a  s o l i d i f i e d   f o a m  

m a t e r i a l   18  ( e . g .   p o l y u r e t h a n e )   w h i c h   f i l l s   t h e   c a v i t y   1 6 .  

The  ma in   member   12  p r o v i d e s   t h e   m e c h a n i c a l   s t r e n g t h   o f  

t h e   e l e m e n t   10,   and   has  a  f o rm  d i c t a t e d   by  i t s   i n t e n d e d   u s e .  

( T h r e e   e x a m p l e s   a r e   d e s c r i b e d   l a t e r   w i t h   r e f e r e n c e   to   F i g s .  

3 - 5 .   A l t h o u g h   in  e a c h   of  t h e s e   t h e   member   12  i n c o r p o r a t e s   a  

box  s e c t i o n ,   t h i s   i s   n o t   e s s e n t i a l . )   At  one  s i d e   t h e   m e m b e r  

12  has  a  f l a n g e   20  w h i c h   d e f i n e s   one  s i d e   of  t h e   c a v i t y   1 6 .  

T h i s   f l a n g e   2 0  h a s   a t   one  edge   a  f o r m a t i o n   d e f i n i n g   a  g r o o v e  

22  h a v i n g   a  r o u n d e d   b a s e   24,  an  a n g l e d   w a l l   26  on  t h e   c a v i t y  

s i d e ,   and  an  u p r i g h t   w a l l   28  on  t h e   o t h e r   s i d e .   A  f u r t h e r  

a n g l e d   w a l l   p o r t i o n   30  e x t e n d s   i n t o   t h e   c a v i t y   16  a t   a n  

o b t u s e   a n g l e   to   t h e   w a l l   26  and  a d j a c e n t   to  i t .   T h e  

f l a n g e ' s   o t h e r   e d g e   has  a  f o r m a t i o n   w i t h   an  a n g l e d   edqe   32  

p r o v i d i n g   a  d e t e n t   s u r f a c e   34  f a c i n g   away  f rom  t h e   c a v i t y .  

The  c l a d d i n g   member   14  i s   g e n e r a l l y   c h a n n e l   s h a p e d ,  

h a v i n g   a  b a s e   36  and  two  edge   p o r t i o n s   3 8 , 4 8 .   The  u p p e r  

e d g e   p o r t i o n   38  (as   d r a w n )   has   a  d o w n w a r d l y   p r o j e c t i n g  

f l a n g e   40.   The  o u t e r   p o r t i o n   of  t h i s   has  an  a n g l e d   p o r t i o n  



42  f o r   o v e r l y i n g   t h e   w a l l   26,  t e r m i n a t i n g   in  a  r o u n d e d   b e a d  

44  w h i c h   f i t s   s n u g l y   w i t h i n   t h e   b a s e   24  of  t h e   g r o o v e   2 2 .  

T h e r e   is   a  gap  46  b e t w e e n   t h e   p o r t i o n   42  and  t h e   u p r i g h t  

w a l l   28  of  t h e   g r o o v e ,   so  t h a t   t h e   member   14  can   p i v o t  

c l o c k w i s e   r e l a t i v e   to  t h e   main  member   1 2 .  

The  l o w e r   e d g e   p o r t i o n   48  is   a n g l e d   to   c o r r e s p o n d   t o  

t h e   a n g l e d   edge   32  of  t h e   main  member   12,   and  t e r m i n a t e s  

w i t h   a  p r o t r u s i o n   p r o v i d i n g   a  d e t e n t   s u r f a c e   50  c o m p l e -  

m e n t a r y   to   s u r f a c e   36,  and  a  ramp  s u r f a c e   52  p a r a l l e l   to   t h e  

p o r t i o n   48.  The  b a s e   36  of  t h e   c l a d d i n g   member   may  h a v e  

d o v e t a i l   (or   o t h e r )   f o r m a t i o n s   54  w h i c h ,   l i k e   t h e   w a l l  

p o r t i o n   30  of  t h e   main   member ,   s e r v e   to   key  to   t h e   f o a m  

m a t e r i a l   1 8 .  

F i g s .   2  and  3  show  how  a  f r a m e   e l e m e n t   110  ( i n c l u d i n g  

t h e   s t r u c t u r e   of  F i g .   1)  may  be  a s s e m b l e d .   F i r s t   t h e   g r o o v e  

22  of  t h e   main  member   is  o f f e r e d   up  to   f l a n g e   40  of  t h e  

c l a d d i n g   member  14,  a n g l e d   so  t h a t   t h e   l o w e r   edge   p o r t i o n s  

( 3 2 , 3 4 ; 4 8 , 5 0 )   do  n o t   c l a s h .   The  ma in   member   12  is   t h e n  

p i v o t e d   a n t i - c l o c k w i s e   a b o u t   t h e   b e a d   44  of  t h e   f l a n g e   4 0 .  

The  a n g l e d   edge   32  s l i d e s   o v e r   t h e   ramp  s u r f a c e   52,  and  t h e  

p l a s t i c s   member   14  f l e x e s   and  a l l o w s   t h e   d e t e n t   s u r f a c e s  

3 4 , 5 0   t o   s n a p   i n t o   e n g a g e m e n t .   The  m e m b e r s   1 2 , 1 4   a r e   t h e n  

l o c k e d   t o g e t h e r   in  a  f i x e d   c o n f i g u r a t i o n ,   u r g e d   by  t h e  

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

s u r f a c e s   ( 2 6 , 4 2   and  3 2 , 4 8 )   l y i n g   f l u s h .  

The  c l a d d i n g   member  14  is  t h e n   s u p p o r t e d   o v e r   at   l e a s t  

a  p a r t   of  i t s   e x t e r n a l   s u r f a c e   ( p r e f e r a b l y   i n c l u d i n g   a t  



l e a s t   m o s t   of  t h e   o u t e r   f a c e   of  t he   b a s e   36)  and  a  p o l y -  

u r e t h a n e   foam  c o m p o s i t i o n   is  i n j e c t e d   i n t o   t h e   c a v i t y   16.  A 

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

o c c u r s   in  a b o u t   15  s e c o n d s .   Were  t h e   c l a d d i n g   member   14  n o t  

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

and  m i g h t   e v e n   b r e a k   f r e e   f rom  t h e   main   member   12.   Once  t h e  

foam  has   s e t ,   t h e   s u p p o r t   is  no  l o n g e r   r e q u i r e d ,   t h e   e l e m e n t  

10  h a v i n g   a  s t a b l e   s h a p e .   H o w e v e r ,   t h e   i n h e r e n t   s l i g h t  

r e s i l i e n c e   of  t h e   foam  18  and  t h e   f l e x i b i l i t y   of  t h e  

p l a s t i c s   member   14  g i v e   i t   a  c e r t a i n   c o m p r e s s i b i l i t y .   T h i s  

means   t h a t   in  t h e   i n s t a l l a t i o n   of  s u c h   e l e m e n t s   10 ,   q u i t e  

h i g h   t o l e r a n c e s   can   be  a c c e p t e d .  

I f   t h e   u p p e r   r e g i o n   ( r e f e r r i n g   to  t h e   o r i e n t a t i o n  

shown  in  F i g .   1)  i s   h a n d l e d   v i o l e n t l y   (as   may  h a p p e n   d u r i n g  

i n s t a l l a t i o n   of  g l a s s )   t h e r e   is   a  r i s k   t h a t   t h e   u p p e r  

p o r t i o n   of  t h e   p l a s t i c s   member  14  w i l l   be  b e n t   away  f rom  t h e  

main   member   12,  t h e   foam  18  b e i n g   d a m a g e d   in  t h e   p r o c e s s .   To 

p r e v e n t   t h i s   an  e x t e n s i o n   26'  of  t h e   a n g l e d   w a l l   26  may  b e  

p r o v i d e d   as  shown  in  p h a n t o m   in  F i g .   1.  T h i s   e x t e n d s  

p a r t i a l l y   a l o n g   t h e   f l a n g e   40  of  t h e   c l a d d i n g   member   14,  t o  

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

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

e l e m e n t   10  ( d e s c r i b e d   l a t e r ) .   The  c o n n e c t i o n   of  t h e   m e m b e r s  

1 2 , 1 4   by  t h e   c o m p l e m e n t a r y   f o r m a t i o n s   ( 2 2 , 4 0   a n d  

3 2 , 3 4 , 4 8 , 5 0 )   is   r e i n f o r c e d   by  t h e   k e y i n g   of  t h e   foam  18  t o  

t h e   w a l l   p o r t i o n   30  and  the   d o v e t a i l s   5 4 .  

The  c l a d d i n g   member  14  is  s u i t a b l y   made  of  e x t r u d e d  



PVC,  w i t h   a  g e n e r a l   w a l l   t h i c k n e s s   of  a b o u t   lmm.  Th i s   i s  

v e r y   c h e a p   and  e a s y   to  p r o d u c e .   Thus  i t   is   e c o n o m i c a l l y  

f e a s i b l e   to  p r o d u c e   a  w i d e   r a n g e   of  d i f f e r e n t   e x t r u s i o n s   14  

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

a  s t a n d a r d   a l u m i n i u m   member   12  can   be  g i v e n   a  d e s i r e d  

a p p e a r a n c e .  

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

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

d e l a m i n a t i o n   is  m o s t   u n l i k e l y .   I t   is   f u r t h e r   i n h i b i t e d   b y  

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

s i n c e   t h e   e l e m e n t   d o e s   no t   r e l y   on  t h e   foam  to   h o l d   i t  

t o g e t h e r .  

The  f l e x i b i l i t y   of  t h e   member   14  a l l o w s   i t   to  b e  

c o n n e c t e d   to  t he   ma in   member   12  as  d e s c r i b e d .   I n d e e d ,   t h i s  

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

t w i s t i n g   i t   t o r s i o n a l l y ,   and  " z i p p i n g   i t   up"  a l o n g   i t s  

l e n g t h ,   p o s s i b l y   i n j e c t i n g   foam  as  t h e   " z i p p i n g "   p r o g r e s s e s  

( s u p p o r t i n g   t he   e l e m e n t   in  t h e   r e g i o n   of  i n j e c t i o n   a n d  

s e t t i n g ) .   S i n c e   n e i t h e r   mode  r e q u i r e s   t h e   m e m b e r s   to   b e  

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

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

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

F i g s .   2  and  3  show  a  l o w e r   s i l l   e l e m e n t   110  wh ich   h a s  

c l a d d i n g   14  on  t h e   i n t e r i o r   s i d e .   F i g .   5  shows  a  s i m i l a r  

e l e m e n t   310  w i t h   e x t e r i o r   c l a d d i n g .   F i g .   4  shows  a  s i m i l a r  

e l e m e n t   210  w i t h   b o t h   i n t e r i o r   and  e x t e r i o r   c l a d d i n g .   T h i s  

can  g i v e   v e r y   good  i n s u l a t i o n ,   and  a l s o   e n a b l e   t h e   a p p e a r -  



a n c e   of  b o t h   f a c e s   of  t h e   w i n d o w   a s s e m b l y   to  be  as  d e s i r e d .  

Such  d o u b l e   c l a d d i n g   was  i m p r a c t i c a b l e   w i t h   p r i o r   a r t  

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

t h e   e x c e s s i v e   t f i i c k n e s s   and  e x p e n s e .  

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

e l e m e n t s   e m b o d y i n g   t n e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h  

r e f e r e n c e   to   F i g s .   6  to   9 .  

The  e x e m p l i f i e d   e l e m e n t   i s   g e n e r a l l y   as  shown  in  F i g s .  

1  to   3,  c o m p r i s i n g   a  c l a d d i n g   member   14  of  t h i n   p l a s t i c s  

m a t e r i a l   s h a p e d   to  d e f i n e   a  c h a n n e l ;   and  a  main   member   1 2  

h a v i n g   a  f l a n g e   20  w h i c h   is   s n a p - e n g a g e d   w i t h   t h e   c l a d d i n g  

member   14  t h u s   r o o f i n g   t h e   c h a n n e l   to   f o rm  an  e l o n g a t e  

c a v i t y   16  w h i c h   is   f i l l e d   w i t h   an  e x p a n d e d   p l a s t i c s   f o a m  

m a t e r i a l   1 8 .  

The  foam  m a t e r i a l   18  i s   p r o d u c e d   f rom  a  known  t y p e   o f  

f o r m u l a t i o n .   C o m p o n e n t s   a r e   m i x e d   to   f o rm  a  f l u e n t   m a t e r i a l  

w h i c h ,   a f t e r   an  i n d u c t i o n   t i m e   t h a t   d e p e n d s   on  t h e   t e m p e r a -  

t u r e ,   e x p a n d s   as  a  foam  w h i c h   r a p i d l y   s e t s   h a r d .  

The  i l l u s t r a t e d   m e t h o d   u s e s   t h e   f l u e n t   m i x t u r e   a t   a  

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

a  p e r i o d   of  s e c o n d s   ( e . g .   2  t o   30  s e c o n d s ) ;   t h i s   is   p a s s e d  

i n t o   t h e   c h a n n e l   of  a  l e n g t h   of  c l a d d i n g   member  14.   T h e  

main  member   12  is   t h e n   f u l l y   e n g a g e d ,   and  t h e   a s s e m b l y   i s  

s u p p o r t e d   a '   l e a s t   o v e r   t h e   b a s e   36  w h i l e   t h e   m i x t u r e   f o a m s  

and  s e t s .  

P r i o r   to  i n j e c t i o n   of  t h e   f l u e n t   m i x t u r e   400 ,   t he   m a i n  

member   12  may  be  p a r t i a l l y   e n g a g e d   as  shown  in  F i g .   8,  t h e  



f l a n g e   40  e n g a g i n g   t h e   g r o o v e   22,  bu t   t h e   members   1 2 , 1 4  

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

a  f e e d   n o z z l e   401  of  a  s u p p l y   head   402.   As  shown  in  F i g .   6 

t h e r e   may  be  a  f e e d   c o n v e y o r   404  on  w h i c h   t h e   m e m b e r s   1 2 , 1 4  

a r e   t h u s   l o c a t e d   to   be  c a r r i e d   p a s t   t h e   s u p p l y   head   402  t o  

an  e n g a g e m e n t   s t a t i o n   406  a t   w h i c h   t h e   m e m b e r s   1 2 , 1 4   a r e  

f u l l y   e n g a g e d   and  h e l d   w h i l e   t h e   m i x t u r e   f o a m s .   T h i s  

s t a t i o n   may  c o m p r i s e   a  p a i r   of  c o n v e y o r s   4 0 8 , 4 1 0   m o u n t e d   o n e  

on  top   of  t h e   o t h e r   w i t h   a  gap  409  b e t w e e n   them  of  h e i g h t  

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

p e n d i c u l a r   to   t h e   b a s e   36.  (The  gap  may  be  u n i f o r m ,   o r  

n a r r o w   s o m e w h a t   in  t h e   c o n v e y i n g   d i r e c t i o n ) .   The  l o w e r  

c o n v e y o r   408  p r o j e c t s   b e y o n d   t h e   u p p e r   one  ( 4 1 0 ) ,   and  t h i s  

p r o j e c t i n g   p o r t i o n   412  is  in  l i n e   w i t h   t h e   f e e d   c o n v e y o r   4 0 4 .  

T h e  c o n v e y i n g   d i r e c t i o n   of  t h i s   p a i r   of  c o n v e y o r s   408 ,   4 1 0  

is  a t   an  a n g l e   ( h e r e   90%)  to   t h a t   of  t he   f e e d   c o n v e y o r   4 0 4 .  

Thus  t he   l e n g t h   of  e n g a g e g d   m e m b e r s   1 2 , 1 4 ,   c o n t a i n i n g   t h e  

m i x t u r e   400 ,   is  d e p o s i t e d   by  t h e   f e e d   c o n v e y o r   404  on  t h e  

p r o j e c t i n g   p o r t i o n   410 ,   by  w h i c h   i t   is  c a r r i e d   i n t o   a n d  

t h r o u g h   t h e   gap  4 0 9 .   (The  f e e d   c o n v e y o r   404  c o u l d   c a r r y  

j u s t   t h e   c l a d d i n g   member   14  p a s t   t h e   s u p p l y   head   402 .   T h e  

m e t a l   member  12  c o u l d   t h e n   be  a d d e d   a t   t h e   e n g a g e m e n t  

s t a t i o n   4 0 6 . )   As  shown  in  F i g .   9,  t h e   member s   1 2 , 1 4   a r e  

t h e n   b r a c e d   b e t w e e n   t h e   p a i r   of  c o n v e y o r s   4 0 8 , 4 1 0   w i t h   t h e  

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

s u p p o r t e d   on  o p p o s e d   b a s e s   3 6 , 4 1 4   u n t i l   t h e y   e m e r g e   f rom  t h e  

g a p .   D u r i n g   t h e   p a s s a g e   t h r o u g h   t h e   gap  t h e   m i x t u r e   4 0 0  



e x p a n d s ,   f i l l i n g   t h e   c a v i t y   16,  and  e x e r t i n g   a  p r e s s u r e  

w h i c h   w o u l d   d e f o r m   t he   c l a d d i n g   member   14  ( and   p e r h a p s  

d e t a c h   i t )   w e r e   i t   n o t   b r a c e d   a g a i n s t   a  c o n v e y o r   4 0 8 .  

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

in  s u b s t a n t i a l   l e n g t h s ,   t h e   f e e d   c o n v e y o r   404  i s   p r e f e r a b l y  

a t   l e a s t   5  m e t r e s   l o n g ,   and  t h e   c o n v e y o r s   4 0 8 , 4 1 0   of  t h e  

e n g a g e m e n t   s t a t i o n   a r e   a t   l e a s t   5  m e t r e s   w i d e .   T h e i r  

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

and  s e t t i n g   t i m e   of  t h e   m i x t u r e   4 0 0 .   Of  c o u r s e ,   o t h e r  

p r e s s i n g   m e a n s   c o u l d   be  u s e d .  

The  foam  head   402  may  h e a t   t h e   m i x t u r e   b e f o r e   d i s -  

p e n s i n g   i t   ( t h o u g h   t h i s   may  n o t   be  n e c e s s a r y   s i n c e   t h e  

f o a m i n g   p r o c e s s   is   e x o t h e r m i c ) .   S i n c e   t h e   m i x t u r e   is   p a s s e d  

i n t o   t h e   c h a n n e l   of  t h e   p l a s t i c s   member   14 ,   i t   t e n d s   to   k e e p  

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

d u c t e d   a w a y ,   so  t h a t   t h e   m i x t u r e   r e q u i r e s   h e a t i n g   or  o t h e r  

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

s t i l l   be  s u p p l i e d ) .  

The  d e p t h   of  t h e   f i n i s h e d   e l e m e n t   ( b e t w e e n   t he   b a s e s  

36,  414)   i s   a c c u r a t e l y   d e t e r m i n e d   by  t h e   c o n v e y o r   gap  4 1 0 ,  

so  t h i s   d i m e n s i o n   is  much  more   r e l i a b l e   t h a n   w i t h   c o n v e n -  

t i o n a l l y   p r o d u c e d   e l e m e n t s .   The  gap   may  be  v a r i a b l e .  



1.  An  e l o n g a t e   b u i l d i n g   e l e m e n t   ( 1 0 ; 1 1 0 ; 2 1 0 ; 3 1 0 )   c o m -  

p r i s i n g   a t   l e a s t   two  e l o n g a t e   m e m b e r s   ( 1 2 , 1 4 )   c o n n e c t e d   t o  

d e f i n e   a  c a v i t y   (16)   c o n t a i n i n g   f i l l i n g   m a t e r i a l   ( 1 8 ) ,  

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   one  s a i d   member  (14)   c o m -  

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

f l e x i b l e   and  t h a t   t h e   f i l l i n g   m a t e r i a l   (18)   a c t s   as  a  

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

2.  A  b u i l d i n g   e l e m e n t   ( 1 0 ; 1 1 0 ; 2 1 0 ; 3 1 0 )   a c c o r d i n g   to   c l a i m  

1  w h e r e i n   t h e   e l o n g a t e   m e m b e r s   ( 1 2 , 1 4 )   have   c o m p l e m e n t a r y  

f o r m a t i o n s   ( 2 2 ; 4 0   and  3 2 , 3 4 ; 4 8 , 5 0 )   by  w h i c h   t h e y   a r e   s n a p -  

e n g a g e d   to   d e f i n e   t h e   c a v i t y   ( 1 6 ) .  

3.  A  b u i l d i n g   e l e m e n t   ( 1 0 ; 1 1 0 ; 2 1 0 ; 3 1 0 )   a c c o r d i n g   to   c l a i m  

2  h a v i n g   two  s a i d   e l o n g a t e   m e m b e r s   ( 1 2 , 1 4 )   w h e r e o f   one  ( 1 4 )  

p r o v i d e s   a  t r o u g h   1  and  t h e   o t h e r   (12)   p r o v i d e s   a  p o r t i o n  

(20)   w h i c h   c l o s e s   t h e   t r o u g h   to   d e f i n e   t h e   c a v i t y ;   t he   c o m -  

p l e m e n t a r y   f o r m a t i o n s   c o m p r i s i n g   a  t o n g u e   (40)   p i v o t a l l y  

r e c e i v e d   in  a  g r o o v e   (22)   a t   one  s i d e   of  t h e   t r o u g h   a n d  

c l o s i n g   p o r t i o n ;   and  o p p o s e d   d e t e n t   s u r f a c e s   ( 3 4 , 5 0 )   a t   t h e  

o t h e r   s i d e   so  t h a t   t h e   m e m b e r s   ( 1 2 , 1 4 )   a r e   e n g a g e a b l e   b y  

e n g a g i n g   t h e   t o n g u e   (40)   in  t h e   g r o o v e   (22)   and  p i v o t i n g  

w i t h   f l e x i n g   of  t h e   f l e x i b l e   member   (14)   u n t i l   s n a p - e n g a g e -  

m e n t   o c c u r s   to  u r g e   t h e   d e t e n t   s u r f a c e s   ( 3 4 , 5 0 )   t o g e t h e r .  

4.  A  m e t h o d   of  p r o d u c i n g   an  e l o n g a t e   b u i l d i n g   e l e m e n t  

( 1 0 ; 1 1 0 ; 2 1 0 ; 3 1 0 )   w h i c h   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  

m e m b e r s   ( 1 2 , 1 4 ) ,   c o n n e c t e d   to   d e f i n e   a  c a v i t y   (16)   c o n t a i n -  

ing  f i l l i n g   m a t e r i a l   ( 1 8 ) ;   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  



one  of  t h e   m e m b e r s   (14)   is   f l e x i b l e ;   and  w h e r e i n   a  f l u e n t  

c o m p o s i t i o n   ( 4 0 0 )   is  p r o v i d e d   in  t h e   c a v i t y   (16)   and  c a u s e d  

or  a l l o w e d   to   s e t   so  as  t o   r e s i s t   f l e x i n g   of  t h e   f l e x i b l e  

member   ( 1 8 ) .  

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

m e m b e r s   ( 1 2 , 1 4 )   a r e   s n a p - e n g a g e d   to   d e f i n e   t h e   c a v i t y   16  b y  

b r i n g i n g   them  t o g e t h e r   in  a  l a t e r a l l y   a d j a c e n t   r e l a t i o n s h i p  

and  e n g a g i n g   them  w i t h   f l e x i n g   of  a t   l e a s t   p a r t   of  t h e  

f l e x i b l e   member   ( 1 8 ) .  

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

f i l l i n g   m a t e r i a l   (18)   d e r i v e s   f rom  a  c o m p o s i t i o n   ( 4 0 0 )   w h i c h  

e x p a n d s   and  s e t s   w i t h i n   t h e   c a v i t y   ( 1 6 ) ;   and   w h e r e i n   t h e  

f l e x i b l e   member   (18)   i s   s u p p o r t e d   a g a i n s t   d e f o r m a t i o n   d u r i n g  

s a i d   e x p a n d i n g   and  s e t t i n g .  

7.  A  m e t h o d   a c c o r d i n g   to   c l a i m   6  w h e r e i n   t h e   f l e x i b l e  

member  (14)   p r o v i d e s   a  t r o u g h   and  t h e   o t h e r   member   (12)   i s  

of  m e t a l   and  p r o v i d e s   a  p o r t i o n   (20)   w h i c h   c l o s e s   t h e   t r o u g h  

to   d e f i n e   t h e   c a v i t y ;   and  w h e r e i n   t h e   f i l l i n g   m a t e r i a l   i s  

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

o t h e r   member   ( 1 2 ) .  

8.  A  m e t h o d   a c c o r d i n g   t o   c l a i m   6  or  7  i n c l u d i n g   t h e   s t e p  

of  s u b j e c t i n g   an  a s s e m b l y   of  t h e   m e m b e r s   ( 1 2 , 1 4 )   and  t h e  

c o m p o s i t i o n   (400)   to   p r e s s u r e   f rom  o p p o s e d   p r e s s i n g   m e a n s  

( 4 0 8 , 4 1 0 )   to   b r i n g   t h e   m e m b e r s   ( 1 2 , 1 4 )   i n t o   e n g a g e m e n t   t o  

d e f i n e   t h e   c a v i t y   (16)   and  to   p r o v i d e   s a i d   s u p p o r t   f o r   t h e  

f l e x i b l e   member  ( 1 4 ) .  

9.  A  m e t h o d   a c c o r d i n g   to   c l a i m   8  w h e r e i n   t he   p r e s s i n g  



means   c o m p r i s e   a  p a i r   of  m u t u a l l y   s p a c e d   c o n v e y o r s   ( 4 0 8 , 4 1 0 )  

d e f i n i n g   an  e l o n g a t e   gap  (409)   b e t w e e n   them;   and  w h e r e i n  

s a i d   a s s e m b l y   is   f ed   t h r o u g h   t h i s   gap  ( 4 0 9 ) ;   t he   s p e e d   o f  

the   c o n v e y o r s   b e i n g   a d a p t e d   to  t h e   e x p a n d i n g   and  s e t t i n g  

t i m e   of  t h e   c o m p o s i t i o n   ( 4 0 0 ) .  

10.  A p p a r a t u s   f o r   m a n u f a c t u r i n g   an  e l o n g a t e   b u i l d i n g  

e l e m e n t   ( 1 0 ; 1 1 0 ; 2 1 0 ; 3 1 0 )   a c c o r d i n g   to   any  of  c l a i m s   1  to   3 

and  w h e r e i n   t h e   f i l l i n g   m a t e r i a l   (18)   is   d e r i v e d   by  t h e  

e x p a n s i o n   and  s e t t i n g   w i t h i n   t h e   c a v i t y   (16)   of  a  f l u e n t  

c o m p o s i t i o n   ( 4 0 0 ) ;   t h e   a p p a r a t u s   c o m p r i s i n g   a  d i s p e n s e r  

(402)   f o r   t h e   f l u e n t   c o m p o s i t i o n   ( 4 0 0 ) ;   a  f e e d   c o n v e y o r  

(404)   f o r   c o n v e y i n g   a  l e n g t h   of  a t   l e a s t   one  member  ( 1 2 , 1 4 )  

p a s t   t h e   d i s p e n s e r   ( 402)   f o r   i t   to   r e c e i v e   c o m p o s i t i o n  

( 4 0 0 ) ;   and  an  e n g a g e m e n t   s t a t i o n   ( 4 0 6 )   a r r a n g e d   to  r e c e i v e  

t h e   m e m b e r ( s )   b e a r i n g   t he   c o m p o s i t i o n   a n d ,   i f   n e c e s s a r y  

a f t e r   a d d i t i o n   of  m i s s i n g   m e m b e r ( s ) ,   to   g r i p   them  f o r   a  p r e -  

d e t e r m i n e d   t i m e   and  c o n f o r m   them  to  a  p r e d e t e r m i n e d  

d i m e n s i o n .  

11.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   10  w h e r e i n   t he   e n g a g e m e n t  

s t a t i o n   ( 4 0 6 )   c o m p r i s e s   a  p a i r   of  c o n v e y o r s   ( 4 0 8 , 4 1 0 )  

l o c a t e d   one  a b o v e   t h e   o t h e r   w i t h   a  gap  b e t w e e n   t h e m ,   t h e  

p a i r   of  c o n v e y o r s   ( 4 0 8 , 4 1 0 )   r u n n i n g   t r a n s v e r s e l y   to  t h e   f e e d  

c o n v e y o r   ( 4 0 4 ) .  
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