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©  Insulating  metal  frame  elements  and  method  of  making  such  elements. 

.©  Window  frames  or  door  frames  incorporate  thermal 
barriers  to  prevent  conduction  of  heat  from  one  side  to  the 
other  of  the  frame. 

An  element  is  made  from  a  metal  frame  member  (21) 
comprising  side  walls  (23,24)  and  walls  (25,26)  interconnect- 
ing  the  side  walls  to  provide  a  closed  hollow  interior  (22a) 
which  is  provided  with  thermally  insulating  foam  plastics 
material  (31)  so  as  to  interconnect  the  side  walls  (23,24). 
Parts  (38a,39a)  of  the  walls  (25,26)  are  then  cut  away  to 
provide  thermal  breaks.  In  a  modification,  part  of  the  hollow 
interior  of  the  member  may  be  occupied  by  a  plastics 
housing  and  the  remainder  filled  with  foam  plastics  material. 
Additional  thermally  insulating  plastics  material  may  be 
provided  to  bridge  the  breaks  in  the  walls  (25,26). 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   i m p r o v e m e n t s   i n  

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

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

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

to   t h e   o t h e r .  

Such   e l e m e n t s   g e n e r a l l y   c o m p r i s e   a  f r a m e   member ,  e .g .  
e x t r u d e d   of   a l u m i n i u m , w i t h   t h e   or   e a c h   w a l l   c o n n e c t i n g  

t h e   two  s i d e s   o f   t h e   f r a m e   e l e m e n t   p r o v i d e d   w i t h   a  b r e a k  

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

p l a s t i c s   m a t e r i a l   to   c r e a t e   t h e   t h e r m a l   b a r r i e r .   W h e r e  

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

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

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

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

t h e   p l a s t i c s   m a t e r i a l   h a s   s e t ,   a  p a r t   of  t h e   w a l l   of   t h e  

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

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

a n o t h e r   f a c e ,   to   f i l l   t h e   c h a n n e l   and   t h e n   to  r e m o v e   a  

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

W i t h   f r a m e   e l e m e n t s   made  f r o m   h o l l o w   s e c t i o n  

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

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

f r a m e ,   b o t h   of   w h i c h   h a v e   to  be  p r o v i d e d   w i t h   t h e r m a l  

b a r r i e r s .   For   c o n v e n i e n c e   t h e   c h a n n e l s   in   t h e   r e g i o n   o f  



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

t h e   h o l l o w   of  t h e   member   so  t h a t   i t   i s   i m p o s s i b l e   t o  

p r o v i d e   d i r e c t   a c c e s s   to  two  f a c e s   of  e a c h   c h a n n e l .   I t  

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

one  f a c e   in   one   w a l l   a n d   a  c h a n n e l   w h i c h   i s   o p e n   on  t w o  

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

o p e n i n g s   a c c e s s   can   be  o b t a i n e d   to   a n o t h e r   f a c e   of   t h e  

f i r s t   c h a n n e l .   Such  an  a r r a n g e m e n t   i s   shown  i n   F i g u r e   1 

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

a l u m i n i u m   f r a m e   member   1  i s   s h o w n   i n   s e c t i o n .   The  m e m b e r  

1  c o m p r i s e s   two  s i d e   w a l l s   2 , 3   e x t e n d e d   by  f l a n g e s   4 , 5  

f o r   m o u n t i n g   p u r p o s e s ,   and   w a l l s   6 , 7   i n t e r c o n n e c t i n g   s i d e  

w a l l s   2 , 3 .   A  t h e r m a l   b a r r i e r   i s   r e q u i r e d   to  be  p r o v i d e d  

i n   b o t h   w a l l s   6  and   7  a n d ,   to   t h i s  e n d ,   a  c h a n n e l   9  i s  

p r o v i d e d   h a v i n g   an   o p e n i n g   10  i n   w a l l   6  and   c h a n n e l   11  

i s   p r o v i d e d   h a v i n g   an  o p e n i n g   12  i n   w a l l  7   and   an  a l i g n e d  

o p e n i n g   13  f o r   p r o v i d i n g   a c c e s s   to  t h e   o p p o s e d   f a c e   o f  

c h a n n e l   9.  In   t h i s   a r r a n g e m e n t ,   t h e   f r a m e   e l e m e n t   o f  

F i g u r e   1  i s   i n v e r t e d   and   c h a n n e l   9  i s   f i l l e d   w i t h   a  

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

shown  i n   F i g u r e   2,  t h r o u g h   o p e n i n g   10.  When  t h e   m a t e r i a l  

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

c r e a t e   b r e a k   15,  as   shown  i n   F i g u r e   3,  a c c e s s   b e i n g  

o b t a i n e d   t h r o u g h   t h e   o p e n i n g s   1 2 , 1 3   o f   c h a n n e l   11.   T h e  

member   i s   t h e n   i n v e r t e d   and   t h e   o p e n i n g   13  i n   c h a n n e l  

11  i s   c l o s e d   u s i n g   f o r   e x a m p l e   a  s t r i p   16  o f   t h e r m a l l y  

i n s u l a t i n g   m a t e r i a l ,   as   s h o w n   i n   F i g u r e   4,  or  a  p l u g   17 

of   t h e r m a l l y   i n s u l a t i n g   m a t e r i a l   as  shown  i n   F i g u r e   5 .  

F i n a l l y   c h a n n e l   11  i s   f i l l e d   w i t h   a  s u i t a b l e   t h e r m a l l y  

i n s u l a t i n g   m a t e r i a l   18  as   s h o w n   i n   F i g u r e   6.  I t   w i l l   b e  

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

b r e a k s   i n   b o t h   w a l l s   6  and   7  i s   n o t   o n l y   e x p e n s i v e  

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

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

s t a b i l i t y   b e c a u s e   t h e   member   1  h a s   an  o p e n   h o l l o w   s e c t i o n ,  



t h e   two  s i d e s   of  t h e   member   1  b e i n g   o n l y   c o n n e c t e d   b y  

t h e   p a r t   of  t h e   w a l l   of   c h a n n e l   9  w h i c h   i s   s u b s e q u e n t l y  

r e m o v e d   to   c r e a t e   b r e a k   1 5 .  

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  m e t h o d   o f   m a k i n g   an  e l o n g a t e   f r a m e   e l e m e n t  

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

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

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

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

i n t e r i o r   a r r a n g e d   so  as  to   i n t e r c o n n e c t   t h e   s i d e s   o f  

t h e   member   and  r e m o v i n g   p o r t i o n s   of  t h e   i n t e r c o n n e c t i n g  
w a l l s   a l o n g   t h e   l e n g t h   of  t h e   member  so  as  to  p r o v i d e  

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

The  member   may  be  p r o v i d e d   w i t h   c h a n n e l s   i n   e a c h  

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

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

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

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

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

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

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

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

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

u s e d   to   f i l l   t h e   c h a n n e l s .  

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

i n g   to  t h e   m e t h o d   s e t   o u t   a b o v e .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  more   f u l l y   u n d e r -  

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

t h e r e o f ,   g i v e n   by  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   t o  

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

an  e l o n g a t e   f r a m e   e l e m e n t   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 ;  

F i g u r e   8  i s   a  s e c t i o n   t h r o u g h   an  e l o n g a t e   m e t a l  



member   f o r   u s e   in   m a k i n g   t h e   f r a m e   e l e m e n t   s h o w n   i n  

F i g u r e   7 ;  

F i g u r e s   9  and   10  a r e   s e c t i o n s   s i m i l a r   to   t h a t  

of   F i g u r e   8  s h o w i n g   t h e   e l e m e n t   of   F i g u r e   7  i n   c o u r s e  

of  m a n u f a c t u r e ;  

F i g u r e   11  i s   a  s e c t i o n   t h r o u g h   a n o t h e r   e m b o d i m e n t  

of   an  e l o n g a t e   f r a m e   e l e m e n t   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 ;   a n d  

F i g u r e   12  i s   a  s e c t i o n   t h r o u g h   an  e l o n g a t e  

m e t a l   member   f o r   u s e   i n   m a k i n g   t h e   f r a m e   e l e m e n t   s h o w n  

i n   F i g u r e   1 1 .  

The  c o m p l e t e d   f r a m e   e l e m e n t   shown  i n   F i g u r e   7  

c o m p r i s e s   an  e x t r u d e d   a l u m i n i u m   member   21  h a v i n g   a  

h o l l o w   i n t e r i o r   22  d e f i n e d   by  s i d e   w a l l s   23 ,   24  a n d  

w a l l s   25,   26  p e r p e n d i c u l a r   to   and  i n t e r c o n n e c t i n g   t h e  

s i d e   w a l l s .   S i d e   w a l l s   23,  24  a r e   e x t e n d e d   by  f l a n g e s  

27,   28  f o r   m o u n t i n g   p u r p o s e s .   As  s h o w n ,   t h e   w a l l s   2 5 ,  

26  e a c h   h a v e   l o n g i t u d i n a l   b r e a k s   29,   30  p r o v i d i n g  

t h e r m a l   b a r r i e r s   and   t h e   h o l l o w   i n t e r i o r   22  i s   f i l l e d  

w i t h   a  t h e r m a l l y   i n s u l a t i n g   p l a s t i c s   m a t e r i a l   31,  f o r  

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

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

s t r e n g t h ,   a n d ,   i n   t h e   a r e a   of   t h e   b r e a k s   29,   30 ,   t h e  

p o r t i o n s   of  w a l l s   25,   26  a r e   i n t e r c o n n e c t e d   by  t h e r m a l l y  

i n s u l a t i n g   p l a s t i c s   m a t e r i a l   32,  33  w h i c h   h a s   a  h i g h  

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

u r e t h a n e .  

The  a b o v e   d e s c r i b e d   f r a m e   e l e m e n t   i s   m a d e  

s t a r t i n g   f r o m   an  e l o n g a t e   e x t r u d e d   a l u m i n i u m   member   2 1 ,  

as  shown  i n  F i g u r e   8,  w h i c h   h a s   a  c l o s e d   h o l l o w   i n t e r i o r  

22a  d e f i n e d   by  t h e   w a l l s   23  to   26  and  c h a n n e l s   34,  35 

w h i c h   a r e   p r o v i d e d   in   w a l l s   25,   26  w i t h i n   t h e   c o n f i n e s  

of  t h e   r e c t a n g l e   d e f i n e d   by  w a l l s   23  to   26.  T h e  

c h a n n e l s   34,   35  e a c h   h a v e   a  s i n g l e   o p e n i n g   36,   37  i n  

t h e   r e s p e c t i v e   w a l l s   25,   26  and   t h e   w a l l s   of  t h e   c h a n n e l s  



i n t e r c o n n e c t   t h e   p o r t i o n s   of  t h e   w a l l s   25,  26  to   e i t h e r  

s i d e   of  t h e   o p e n i n g s   29,   30  and  t h e r e b y   c l o s e   t h e  

i n t e r i o r   of  t h e   m e m b e r .  

To  make  t h e   f r a m e   e l e m e n t   shown  i n   F i g u r e   7 ,  

m e m b e r s   21  of  a  s u i t a b l e   l e n g t h ,   f o r   e x a m p l e   5  m e t r e s  

a r e   u s e d .   One  end  of   t h e   i n t e r i o r   22a  of  t h e   member   2 1  

i s   p l u g g e d ,   t h e   p l u g   b e i n g   p r o v i d e d   as  r e q u i r e d   w i t h  

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

22a  i s   f i l l e d ,   as  shown  in   F i g u r e   9,  w i t h   t h e   t h e r m a l l y  

i n s u l a t i n g   foam  p l a s t i c s   m a t e r i a l   31.  T h i s   may  b e  

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

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

by  p r o v i d i n g   a  n o z z l e   a t   t h e   o p e n   end  of  t h e   i n t e r i o r  

and   w h i c h   p r o j e c t s   t h e   foam  p l a s t i c s   m a t e r i a l   a t   h i g h  

s p e e d   f r o m   t h a t   end  to   t h e   o t h e r   c l o s e d   end .   A f t e r  

t h e   p l a s t i c s   m a t e r i a l   31  h a s   s o l i d i f i e d ,   p o r t i o n s   3 8 a ,  

39a  of  t h e  w a l l s   of   t h e   c h a n n e l s   o p p o s i t e   t h e   o p e n i n g s  

36 ,   37  a r e   r e m o v e d ,   as  shown  i n   F i g u r e   10.  T h i s   t h e n  

c o m p l e t e l y   b r e a k s   t h e   two  p a r t s   of   t h e   w a l l s   25,   26  a t  

38 ,   39  to   p r o v i d e   t h e   t h e r m a l   b r e a k   b e t w e e n   t h e   t w o  

s i d e s   of  t h e   f r a m e   e l e m e n t .   H o w e v e r ,   t h e   two  h a l v e s  

of   t h e   member  21  a r e   r e t a i n e d   i n   t h e i r   o r i g i n a l   r e l a t i v e  

p o s i t i o n   by  t h e   foam  p l a s t i c   m a t e r i a l   31  w h i c h   c o m p l e t e s  

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

3 8 a ,   39a  w h i c h   h a v e   b e e n   r e m o v e d .  

The  p o r t i o n s   38a ,   39a  of  t h e   w a l l s   of   t h e  

c h a n n e l s   can  s i m p l y   be  r e m o v e d   u s i n g ,   f o r   e x a m p l e ,   a  

c i r c u l a r   saw  w h i c h   p a s s e s   t h r o u g h   t h e   o p e n i n g s   36,  37 

r e s p e c t i v e l y .   T h e r e a f t e r   f i r s t   one  c h a n n e l   and  t h e n   t h e  

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

i n s u l a t i n g   p l a s t i c s   m a t e r i a l   32,   33,   as  shown  i n   F i g u r e  

7.  T h i s   can   be  e f f e c t e d   f o r   e x a m p l e   by  p r o v i d i n g   t h e  

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

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

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



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

c o m p l e t e .  

As  w i l l   h a v e   b e e n   a p p r e c i a t e d ,   t h e   a l u m i n i u m  

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

t h a t   i t   c an   be  made  w i t h   a  h i g h   d e g r e e   of   a c c u r a c y  
and   t h e   w a l l s   o f   t h e   member   a r e   n o t   b r o k e n   u n t i l   t h e  

i n t e r i o r   s p a c e   i s   f i l l e d   w i t h   t h e   p l a s t i c s   m a t e r i a l   3 1  

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

t h e   two  p a r t s   t o g e t h e r   i n   t h e i r   c o r r e c t   o r i e n t a t i o n  

w h i l e   t h e   c h a n n e l s   34 ,   35  a r e   b e i n g   f i l l e d .   I t   w i l l  

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

34,   35  e x t e n d i n g   i n t o   t h e   r e c t a n g l e   b o u n d e d   by  w a l l s  

23  to   26  g i v e s   t h e   f o a m   m a t e r i a l   31  a  g e n e r a l l y - H - s h a p e  

so  t h a t   i t   i s   k e y e d   i n   t h e   m e m b e r .   F o r   t h e   s a m e  

r e a s o n ,   t h e   c h a n n e l s   34 ,   35  a r e   p r o v i d e d   w i t h   i n w a r d l y  

p r o j e c t i n g   w a l l s   to   k e y   t h e   p l a s t i c s   m a t e r i a l   32,  3 3 .  

A n o t h e r   e m b o d i m e n t   of  f r a m e   e l e m e n t   i s   shown  i n  

F i g u r e   11.  In   t h i s   e m b o d i m e n t ,   in   w h i c h   t h e   s a m e  

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

c h a n n e l s   34,  35  a r e   a r r a n g e d   in   a d j a c e n t   c o r n e r s   of  t h e  

r e c t a n g l e   d e f i n e d   by  w a l l s   23  to  26.  As  i n   t h e  

p r e c e d i n g   e m b o d i m e n t   t h e   c h a n n e l s   34,   35  a r e   f i l l e d   w i t h  

t h e r m a l l y   i n s u l a t i n g   p l a s t i c s   m a t e r i a l   32 ,   33  w h i c h  

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

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

p r o v i d e d   w i t h   t h e r m a l l y   i n s u l a t i n g   p l a s t i c s   m a t e r i a l   3 1 .  

H o w e v e r ,   i n   t h i s   e m b o d i m e n t ,   a  s t e e l   r o d   ( n o t   s h o w n ) ,  

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

end  to  end  of  t h e   e l e m e n t .   To  e n s u r e   t h a t   i t   d o e s   n o t  

b r i d g e   t h e   t h e r m a l   b r e a k ,   an  e l o n g a t e   t h e r m a l l y   i n s u l a t -  

i n g   p l a s t i c s   h o u s i n g   40  i s   p r o v i d e d   i n   t h e   i n t e r i o r   o f  

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

To  f a c i l i t a t e   c o n s t r u c t i o n ,   t h e   p l a s t i c s   h o u s i n g   40  i s  

p o s i t i v e l y   l o c a t e d   in   t h e   e l e m e n t   by  l u g s   4 1 .  

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



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

12.  M a n u f a c t u r e   p r o c e e d s   e x a c t l y   as  d e s c r i b e d   i n  

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

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

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

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

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

f i l l e d   w i t h   foam  p l a s t i c s   m a t e r i a l .   By  v i r t u e   of   t h e  

a r r a n g e m e n t   of  t h e   h o u s i n g   40  a r o u n d   t h e   c h a n n e l   3 4 ,  

p a r t   of  t h e   h o u s i n g   40  c l o s e s   t h e   o p e n i n g   i n   t h e   c h a n n e l  

p r o d u c e d   by  r e m o v a l   of  w a l l   p o r t i o n   39a ,   t h e   o p e n i n g   i n  

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

e m b o d i m e n t ,   by  t h e   m a t e r i a l   31. .  

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

31  m u s t   be  c o m p a t a b l e   w i t h   t h e   p l a s t i c s   m a t e r i a l   32,   3 3  

b e c a u s e   t h e   two  a r e   i n   c o n t a c t   and   t h a t   t h e   same  p l a s t i c s  

m a t e r i a l   c o u l d   be  u s e d   to  f i l l   t h e   i n t e r i o r   22  as  i s  

u s e d   to   f i l l   t h e   c h a n n e l s   34,   35.  H o w e v e r   s i n c e   a  

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

f i l l i n g   t h e   c h a n n e l s   34,  35  t h i s   w i l l   c r e a t e   a  m o r e  

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

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

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

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

t h e   c h a n n e l s   34,  35  may  be  o m i t t e d ,   t h e   member   21  b e i n g  

f o r m e d   w i t h   c o n t i n u o u s   w a l l s   25,  26,  p o r t i o n s   of   w h i c h  

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

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

In   t h e   f o r e g o i n g   two  s p e c i f i c   t y p e s   of  p l a s t i c s  

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

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

t h e   e l e m e n t   a t   t h e   b r e a k s .   I t   w i l l   be  a p p r e c i a t e d   t h a t  

o t h e r   m a t e r i a l s   may  be  u s e d .   The  b a s i c   r e q u i r e m e n t s   f o r  

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

i n t e r i o r   of  t he   e l e m e n t ,   t h e   m a t e r i a l   s h o u l d   p r o v i d e   a  



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

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

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

e l e m e n t   t o g e t h e r   i n   t h e i r   c o r r e c t   r e l a t i v e   o r i e n t a t i o n  

a f t e r   t h e   b r e a k s   38,   39  h a v e   b e e n   m a d e ,   w h i l e   c h a n n e l s  

34 ,   35  a r e   b e i n g   f i l l e d   and  w h i l e   t h e   f i l l i n g   s e t s .   I n  

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

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

t h e   c h a n n e l s   i n   t h e   e m b o d i m e n t   of  F i g u r e   7  or  to   a  

l e s s e r   e x t e n t   i n   t h e   e m b o d i m e n t   of   F i g u r e   11  by  l u g s .  

A  m e c h a n i c a l   key   may  n o t   be  n e c e s s a r y   w h e r e   t h e   m a t e r i a l  

a d h e r e s   s u f f i c i e n t l y   to   t h e   w a l l s   of   t h e   e l e m e n t .   F o r  

t h e   p l a s t i c s   m a t e r i a l   f i l l i n g   t h e   c h a n n e l s   34,   35,  i t s  

t h e r m a l   t r a n s m i s s i o n   r a t e   m u s t   be  s u b s t a n t i a l l y   l o w e r  

t h a n   t h a t   of  t h e   m a t e r i a l   of  w h i c h   t h e   e l e m e n t   i s   m a d e ,  

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

s t r u c t u r a l   s t r e n g t h   to   f u l f i l   t h e   r e q u i r e m e n t s   of  a  

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

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



1.  A  m e t h o d   of  m a k i n g   an  e l o n g a t e   f r a m e   e l e m e n t   c o m -  

p r i s i n g   p r o v i d i n g   an  e l o n g a t e   m e t a l   f r a m e   member   ( 2 1 )  

h a v i n g   a  h o l l o w   i n t e r i o r   (22)   i n   p a r t   b o u n d e d   by  w a l l s  

( 2 5 , 2 6 )   i n t e r c o n n e c t i n g   t h e   s i d e s   ( 2 3 , 2 4 )   of   t h e   m e m b e r , t h e  
w a l l s   b e i n g   p r o v i d e d   w i t h   b r e a k s   ( 3 8 , 3 9 )   a l o n g   t h e   l e n g t h  

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

c h a r a c t e r i s e d   i n   t h a t   t h e   h o l l o w   i n t e r i o r   (22)   o f   t h e   m e m b e r  

i s   c l o s e d ,   t h e r m a l l y   i n s u l a t i n g   p l a s t i c s   m a t e r i a l ( 3 1 ; 3 1 , 1 0 )  

i s   p r o v i d e d   i n   t h e   h o l l o w   i n t e r i o r   so  as  to  i n t e r c o n n e c t  

t h e   s i d e s   ( 2 3 , 2 4 )   of   t h e   m e m b e r ,   and   p o r t i o n s   ( 3 8 a , 3 9 a )   o f  

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

t h e   member   so  as  to   p r o v i d e   d i s c o n t i n u i t i e s   ( 3 8 , 3 9 )   t h e r e i n  

f o r m i n g   t h e   t h e r m a l   b r e a k s .  

2.  A  m e t h o d   as  c l a i m e d   i n   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  

t h e   p l a s t i c s   m a t e r i a l   (31 ;   3 1 , 1 0 )   p r o v i d e d   i n   t h e   i n t e r i o r  

o f   t h e   member   s t r u c t u r a l l y   i n t e r c o n n e c t s   t h e   s i d e s   ( 2 3 , 2 4 )  

o f   t h e   f r a m e   e l e m e n t .  

3.  A  m e t h o d   as  c l a i m e d   i n   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  

t h e   m e m b e r   i s   p r o v i d e d   w i t h   c h a n n e l s   ( 3 4 , 3 5 )   i n   e a c h   s a i d  

w a l l ,   e a c h   c h a n n e l   h a v i n g   a  s i n g l e   o p e n i n g   ( 3 6 , 3 7 )   o p p o s i t e  
t h e   p o r t i o n   of   t h e   s a i d   w a l l   to   be  r e m o v e d ,   t h e   p o r t i o n   o f  

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

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

to   c r e a t e   t h e   t h e r m a l   b r e a k   i n   t h a t   w a l l ,   a n d   t h e   c h a n n e l s  

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

( 3 2 , 3 3 ) .  

4.  A  m e t h o d   as  c l a i m e d   i n   c l a i m   3,  c h a r a c t e r i s e d   i n   t h a t  

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

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

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



5.  A  m e t h o d   as  c l a i m e d   i n   e i t h e r   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   i n   t h a t   t h e   t h e r m a l l y   i n s u l a t i n g   p l a s t i c s  

m a t e r i a l   ( 3 2 , 3 3 )   f i l l i n g   t h e   c h a n n e l s   ( 3 4 , 3 5 )   h a s   a  h i g h  

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

s i d e s   of  t h e   f r a m e   e l e m e n t .  

6.  A  m e t h o d   as  c l a i m e d   i n   c l a i m   5,  c h a r a c t e r i s e d   i n  

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

h o l l o w   i n t e r i o r   (31)   h a s   a  l e s s e r   s t r u c t u r a l   s t r e n g t h   t h a n  

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

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

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

7.  A  m e t h o d   as  c l a i m e d   i n   a n y   one  of   c l a i m s   3  to   5 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   c h a n n e l s   ( 3 4 , 3 5 )   a r e   s h a p e d   t o  

k e y   t h e   p l a s t i c s   m a t e r i a l   t h e r e i n .  

8.  A  m e t h o d   as  c l a i m e d   i n   any   one  of   c l a i m s   3  to   7 ,  

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

g e n e r a l l y   p a r a l l e l   f i r s t   s i d e   w a l l s   ( 2 3 , 2 4 ) ,   and   a  p a i r   o f  

g e n e r a l l y   p a r a l l e l   s e c o n d   w a l l s   ( 2 5 , 2 6 )   p e r p e n d i c u l a r   t o  

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

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

a r r a n g e d   w i t h i n   t h e   r e c t a ' ,  g l e   b o u n d e d   by  t h e   f i r s t   a n d  

s e c o n d   w a l l s   and   h a v i n g   t h e i r   o p e n i n g s   ( 3 6 , 3 7 )   i n   t h e   s e c o n d  

w a l l s .  

9.  A  m e t h o d   as  c l a i m e d   i n   c l a i m   8,  c h a r a c t e r i s e d   i n   t h a t  

t h e   h o l l o w   i n t e r i o r   (22)   of   t h e   member   i s   d e f i n e d   by  t h e  

f i r s t   w a l l s   ( 2 3 , 2 4 ) ,   t h e   s e c o n d   w a l l s   ( 2 5 , 2 6 )   and   t h e  

c h a n n e l s   ( 3 4 , 3 5 )   and  i s   c o m p l e t e l y   f i l l e d   w i t h   t h e r m a l l y  

i n s u l a t i n g   foam  p l a s t i c s   m a t e r i a l   ( 3 1 ) .  



10.   A  m e t h o d   as  c l a i m e d   i n   c l a i m   8,  c h a r a c t e r i s e d   i n   t h a t  

an  e l o n g a t e   c a s i n g   (10)   of   t h e r m a l l y   i n s u l a t i n g   p l a s t i c s  

m a t e r i a l   i s   p r o v i d e d   w i t h i n   t h e   i n t e r i o r   (22)   of   t h e   f r a m e  

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

f i l l e d   w i t h   t h e r m a l l y   i n s u l a t i n g   foam  p l a s t i c s   m a t e r i a l   ( 3 1 ) .  

11 .   A  f r a m e   e l e m e n t   made  by  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   1  to   9 .  

12 .   A  f r a m e   e l e m e n t   c o m p r i s i n g   an  e l o n g a t e   m e t a l   f r a m e  

m e m b e r   (21)   h a v i n g   a  h o l l o w  i n t e r i o r   (22)   in   p a r t   b o u n d e d  

by  w a l l s   ( 2 5 , 2 6 )   i n t e r c o n n e c t i n g   t h e   s i d e s  ( 2 3 , 2 4 )   of   t h e  

m e m b e r ,   t h e   w a l l s   b e i n g   p r o v i d e d   w i t h   b r e a k s   ( 3 8 , 3 9 )   a l o n g  

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

m a t e r i a l   ( 31 ;   3 1 , 1 0 ) ,   c h a r a c t e r i s e d   i n   t h a t   t h e   h o l l o w  

i n t e r i o r   (22)   o f   t h e   member   i s   p r o v i d e d   w i t h   t h e r m a l l y  

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

m e m b e r .  
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