
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0  0 3 5   8 6 6  
Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81300894.3  ©  Int.  CI.3:  E  04  C  3 /06  

©  Date  of  filing:  04.03.81 

©  Priority:  06.03.80  GB  8007683  ©  Applicant:  KWIKFORM  LIMITED 
Waterloo  Road 
Birmingham  B25  8LE  West  Midlands(GB) 

(43)  Date  of  publication  of  application: 
16.09.81  Bulletin  81/37  ©  Inventor:  Lovering,  Dennis  William 

64  Clive  Road 
©  Designated  Contracting  States:  Pattingham  Wolverhampton(GB) 

BE  DE  FR  IML  SE 
©  Representative:  Lewis,  Samuel  Hewitt 

Forrester  &  Boehmert  Widenmayerstrasse  5/IV 
D-8000  Munchen  22(DE) 

»;  Beam  and  method  of  producing  beam. 

A  beam  is  assembled  from  a  pair  of  extruded  compo- 
nents  10  and  11  which  extend  along  the  entire  length  of  the 
beam  and  a  number  of  shorter  extruded  elements  27  which 
connect  the  long  elements  together  at  intervals  along  the 
beam.  The  short  elements  lie  between  webs  12  and  18  and 
slide  into  opposed  channels  defined  by  formations  23, 24, 36, 
37  on  the  long  elements. 





T h i s   i n v e n t i o n   r e l a t e s   to  a  beam  of  t he   k i n d   c o m -  

p r i s i n g   at  l e a s t   a  p a i r   of  v e r t i c a l   webs  wh ich   l i e   i n  

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

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

w h i c h   e x t e n d s   b e t w e e n   the   webs  and  c o n t r i b u t e s   to  t h e  

r e s i s t a n c e   of  the   beam  to  b u c k l i n g   of  the   w e b s .  

In  t he   d e s i g n   of  a  beam  f o r  a   p a r t i c u l a r   d u t y ,   a  

c o m p r o m i s e   must   be  r e a c h e d   b e t w e e n   the   r e q u i r e m e n t   t h a t  

the   beam  s h o u l d   have   s u f f i c i e n t   s t r e n g t h   and  s t i f f n e s s   t o  

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

d e f o r m a t i o n   and  the   r e q u i r e m e n t   to  r e d u c e   the   amount   o f  

m a t e r i a l   r e q u i r e d   fo r   the   m a n u f a c t u r e   of  the   b e a m .  

In  U.S.   p a t e n t   3 , 7 8 9 , 5 6 3 ,   i t   has  been   p r o p o s e d   t o  

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

w a l l s ,   l o w e r   m a r g i n a l   p o r t i o n s   of  wh ich   a r e   c o n n e c t e d  

t o g e t h e r   by  a  l o w e r   e x t r u s i o n   and  u p p e r   m a r g i n a l   p o r t i o n s  

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

The  s i d e   w a l l s   and  t he   e x t r u s i o n s   t o g e t h e r   form  a  b o x  

s e c t i o n .   In  U.S.   p a t e n t   4 , 1 7 7 , 9 6 8 ,   t h e r e   is  d i s c l o s e d   a  

s o l d i e r   fo r   use  in  c o n c r e t e   f o r m w o r k ,   t he   s o l d i e r   c o m -  

p r i s i n g   a  p a i r   of  c h a n n e l   members   a r r a n g e d   b a c k - t o - b a c k  

and  s p a c e d   a p a r t   and  c o n n e c t e d   t o g e t h e r   by  t h r e e   c o n n e c t -  

ing  members   d i s p o s e d   b e t w e e n   and  w e l d e d   to  r e s p e c t i v e  

b a s e s   of  t he   c h a n n e l s .   The  c h a n n e l s   a re   f u r t h e r  

c o n n e c t e d   t o g e t h e r   a t   t h e i r   ends   by  end  c a p s .   E a c h  

c o n n e c t i n g   member  is  of  t u b u l a r   form  and  is  a r r a n g e d   w i t h  

i t s   l e n g t h   e x t e n d i n g   t r a n s v e r s e l y   of  the   l e n g t h   of  t h e  

s o l d i e r .   The  c o n n e c t i n g   members   a re   s p a c e d   w i d e l y   f r o m  

each   o t h e r   and  f rom  the   end  c a p s .   The  f u n c t i o n   of  t h e  

c o n n e c t i n g   members   is  to  m a i n t a i n   the   r e q u i r e d   s p a c i n g  

b e t w e e n   the   c h a n n e l   m e m b e r s .  



A c c o r d i n g   to  a  f i r s t   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  beam  c o m p r i s i n g   two  v e r t i c a l  

webs  w h i c h   a re   p a r a l l e l   to  each   o t h e r   and  a r e   s p a c e d  

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

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

w h e r e i n   each   i n t e r m e d i a t e   e l e m e n t   has  a  l e n g t h   l e s s   t h a n  

t he   l e n g t h   o f  t h e   webs  and  the   i n t e r m e d i a t e   e l e m e n t s  a r e  

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

The  e x p r e s s i o n   " l e n g t h "   is   u sed   h e r e i n   to  d e s i g n a t e  

a  d i m e n s i o n   e x t e n d i n g   a l o n g   t he   beam,  t h e   e x p r e s s i o n  

" d e p t h "   is  u s e d   to  d e s i g n a t e   a  v e r t i c a l   d i m e n s i o n   and  t h e  

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

d i m e n s i o n   wh ich   is  t r a n s v e r s e   to  t he   l e n g t h   of  t he   b e a m .  

In  a  beam  i n  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,  

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

the   beam  to  d e f o r m a t i o n   of  t h e   webs  and  t he   amount   o f  

m a t e r i a l   r e q u i r e d   to  p r o d u c e   t he   i n t e r m e d i a t e   e l e m e n t s   i s  

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

e x t r u d e d   members   of  t he   beam  d i s c l o s e d   in  U.S.   p a t e n t  

3 , 7 8 9 , 5 6 3 .  

In  n o r m a l   use   of  t he   beam,  t he   beam  is  s u p p o r t e d   a t  

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

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

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

s t a n t i a l l y   p a r a l l e l   to  t he   l a r g e r   d i m e n s i o n   of  the   w e b s  

as  v i e w e d   in  v e r t i c a l   c r o s s - s e c t i o n .  

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

f l a n g e s ,   e ach   f l a n g e   p r o j e c t i n g   f rom  a  r e s p e c t i v e   one  o f  

the   webs  in  a  d i r e c t i o n   t r a n s v e r s e   to  the   f a c e s  o f   t h e  

w e b s .  

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

is  p r o v i d e d   a ,  beam  c o m p r i s i n g   two  f l a t   webs  in  m u t u a l l y  



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

f l a n g e s ,   each   f l a n g e   p r o j e c t i n g   f rom  a  r e s p e c t i v e   one  o f  

the   webs  in  a  d i r e c t i o n   t r a n s v e r s e   to  the  f a c e s   of  t h e  

webs  and  a  p l u r a l i t y   of  i n t e r m e d i a t e   e l e m e n t s   wh ich   a r e  

s p a c e d   a p a r t   a l o n g   the   beam  and  each   of  which  i n t e r -  

m e d i a t e   e l e m e n t s   e x t e n d s   b e t w e e n   t he   w e b s .  

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

is  p r o v i d e d   an  e l o n g a t e   s t r u c t u r e   s u i t a b l e   fo r   use  as  a  

beam  and  c o m p r i s i n g   a  p a i r   of  m e m b e r s ,   each  of  w h i c h  

members   e x t e n d s   a l o n g   the   l e n g t h   of  t he   s t r u c t u r e ,   and  a  

p l u r a l i t y   of  i n t e r m e d i a t e   e l e m e n t s   which   are  s p a c e d   a p a r t  

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

fo rmed   of  m e t a l ,   have  r e s p e c t i v e   webs  which   l i e   in  s p a c e d  

a p a r t   p a r a l l e l   r e l a t i o n   w i t h   each   o t h e r   and  have  r e s p e c t -  

ive   f l a n g e s ,   each   p r o j e c t i n g   f rom  a  r e s p e c t i v e   web  in  a  

d i r e c t i o n   away  f rom  the   o t h e r   web,  and  w h e r e i n   e a c h  

i n t e r m e d i a t e   e l e m e n t   is  f o r m e d   of  m e t a l ,   has  a  l e n g t h  

l e s s   t h a n   the   l e n g t h   of  t he   s t r u c t u r e ,   is  h o l l o w ,   h a s  

open  ends  s p a c e d   a p a r t   l o n g i t u d i n a l l y   of  the  s t r u c t u r e ,  

e x t e n d s   b e t w e e n   the   webs  of  s a i d   members   and  is  e n g a g e d  

w i t h   each  of  s a i d   members   at   a  p l u r a l i t y   of  p o s i t i o n s  

which   a r e   s p a c e d   a p a r t   in  a  d i r e c t i o n   t r a n s v e r s e   to  t h e  

l e n g t h   of  the   s t r u c t u r e .  

In  a  s t r u c t u r e   a c c o r d i n g   to  the   t h i r d   a s p e c t   of  the   " 

. i n v e n t i o n ,   t h e r e   c a n  b e   used   f o r   s a i d   p a i r   of  members   a n d  

f o r   the   i n t e r m e d i a t e   e l e m e n t s   e x t r u d e d   m e t a l   s e c t i o n s  

which   a r e   s e v e r e d   to  the   r e q u i r e d   l e n g t h s .   From  a  s i n g l e  

e x t r u d e d   s e c t i o n ,   t h e r e   can  be  s e v e r e d   i n t e r m e d i a t e  

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

each  i n t e r m e d i a t e   e l e m e n t   wh ich   e x t e n d s   l o n g i t u d i n a l l y  

of  the  s t r u c t u r e   can  be  s e l e c t e d   a c c o r d i n g   to  the   d u t y  

fo r   which  the   s t r u c t u r e   is  i n t e n d e d .  

The  t h i c k n e s s   of  the   webs  is   p r e f e r a b l y   l e s s   t h a n  

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



e l e m e n t s   c o n t r i b u t e s   to  t he   r e s i s t a n c e   of  t he   s t r u c t u r e  

to  b u c k l i n g   of  t h e   w e b s ,   r e l a t i v e l y   t h i n   webs  can  b e  

u s e d .  

The  d e p t h   of  e a c h   web  p r e f e r a b l y   e x c e e d s   t h e   l a t e r a l  

p r o j e c t i o n   of  e a c h   f l a n g e   f rom  i t s   w e b .  

Each   i n t e r m e d i a t e   e l e m e n t   is  p r e f e r a b l y   a d a p t e d   t o  

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

Each  i n t e r m e d i a t e   e l e m e n t   is  p r e f e r a b l y   c o n n e c t e d  

w i t h   t h e   webs  in  a  m a n n e r   such   t h a t   t he   i n t e r m e d i a t e  

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

p o s i t i o n s .  

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

w h i c h   a r e   p a r a l l e l   to  t h e  w e b s .   Each  such   w a l l   p o r t i o n  

may  be  in  c o n t a c t   w i t h   a  r e s p e c t i v e   web  or  s u f f i c i e n t l y  

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

t o w a r d s   each   o t h e r .  

Each  i n t e r m e d i a t e   e l e m e n t   is  p r e f e r a b l y   r e s t r a i n e d  

a g a i n s t   v e r t i c a l   m o v e m e n t   r e l a t i v e   to  each   of  t h e   w e b s .  

Each  i n t e r m e d i a t e   e l e m e n t   may  be  e n g a g e d   b e t w e e n   a  

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

on  e a c h   of  the   w e b s .  

T h e r e   is  p r e f e r a b l y   e n g a g e m e n t   b e t w e e n   each   i n t e r -  

m e d i a t e   e l e m e n t   and  e a c h   web  o v e r   a  d i s t a n c e   a l o n g   t h e  

beam  wh ich   e x c e e d s   t h e   l a t e r a l   p r o j e c t i o n   of  e ach   f l a n g e  

f rom  i t s   r e s p e c t i v e   w e b .  

T h e r e   is  p r e f e r a b l y   e n g a g e m e n t   b e t w e e n   e a c h   i n t e r -  

m e d i a t e   e l e m e n t   and  e a c h   web  o v e r   a  v e r t i c a l   d i s t a n c e  

which   e x c e e d s   t he   l a t e r a l   p r o j e c t i o n   of  each   f l a n g e   f r o m  

i t s   r e s p e c t i v e   w e b .  



T h e r e   is  a l s o   p r e f e r a b l y   e n g a g e m e n t   b e t w e e n   e a c h  

i n t e r m e d i a t e   e l e m e n t   and  each   web  o v e r   a  v e r t i c a l  

d i s t a n c e   which   e x c e e d s   one  q u a r t e r   of  the  d e p t h   of  t h e  

w e b s .  

In  the   p r e f e r r e d   c o n s t r u c t i o n ,   t h e r e   a re   no  a p e r -  

t u r e s   t h r o u g h   the   webs  and  each   i n t e r m e d i a t e   e l e m e n t   l i e s  

e n t i r e l y   b e t w e e n   the   w e b s .  

Each  i n t e r m e d i a t e   e l e m e n t   p r e f e r a b l y   d e f i n e s   a  

s p a c e   l y i n g   b e t w e e n   r e s p e c t i v e   p a r t s   of  the   e l e m e n t   w h i c h  

l i e   in  c o n t a c t   w i t h   or  a d j a c e n t   to  the  webs .   T h e  

c r o s s - s e c t i o n   of  each   i n t e r m e d i a t e   e l e m e n t ,   as  v i e w e d   i n  

a  d i r e c t i o n   a l o n g   the   beam,  is  p r e f e r a b l y   a  c l o s e d  

f i g u r e .  

The  webs  and  f l a n g e s   a n d / o r   the   i n t e r m e d i a t e  

e l e m e n t s   may  be  f o r m e d   of  a l u m i n i u m   and  may  b e  

e x t r u s i o n s .  

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

is  p r o v i d e d   a  m e t h o d   of  m a k i n g   a  beam  c o m p r i s i n g   t h e  

s t e p s   of  m a k i n g   two  e l o n g a t e d   e l e m e n t s ,   m a k i n g   a  

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

s h o r t   e l e m e n t   b e t w e e n   the   e l o n g a t e d   e l e m e n t s   so  t h a t   t h e  

e l o n g a t e d   e l e m e n t s   a r e   c o n n e c t e d   t o g e t h e r   by  the   s h o r t  

e l e m e n t s   and  t he   s h o r t   e l e m e n t s   a re   s p a c e d   a p a r t   a l o n g  

the   e l o n g a t e d   e l e m e n t s .  

The  e l o n g a t e d   e l e m e n t s   and  the   s h o r t   e l e m e n t s   may  b e  

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

e x t e n d   a l o n g   the   l e n g t h s   of  the   e l e m e n t s   and  are   m u t u a l l y  

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

beam  b e i n g   a s s e m b l e d   t o g e t h e r   by  e n g a g i n g   the  f o r m a t i o n s  

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

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

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

the   r e q u i r e d   p o s i t i o n .  



A f t e r  s l i d i n g   e a c h   s h o r t  e l e m e n t   to  t he   r e q u i r e d  

p o s i t i o n ,   i t   may  be  r e s t r a i n e d   a g a i n s t   f u r t h e r   s l i d i n g  

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

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

may  be  r e s t r a i n e d   by  w e l d i n g   t he   e l e m e n t s   t o g e t h e r   or  by 

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

A  n u m b e r   of  beams  in  a c c o r d a n c e   w i t h   t he   f i r s t   t h r e e  

a s p e c t s   of  t h e  i n v e n t i o n   and  made  by  a  m e t h o d   i n  a c c o r d -  

a n c e   w i t h   t he   f o u r t h   a s p e c t   w i l l   now  be  d e s c r i b e d   w i t h  

r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n   each   o f  

F i g u r e s   1  to  5  shows   an  end  e l e v a t i o n   of  a  r e s p e c t i v e  

b e a m .  

The  beam  i l l u s t r a t e d ,  i n   F i g u r e   1  c o m p r i s e s   two  m a i n  

e l e m e n t s ,   10  and  11,  e a c h   of  w h i c h   e x t e n d s   a l o n g   t h e   f u l l  

l e n g t h   of  the   b e a m .  

The  main  e l e m e n t   10  c o m p r i s e s   a  v e r t i c a l   w e b  1 2  

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

p r o j e c t i n g   f l a n g e   13  a n d  a   l a t e r a l l y   i n w a r d l y   p r o j e c t i n g  

f l a n g e   14  w h i c h  p r o j e c t s   t o w a r d s   t h e   e l e m e n t   11.  A l o n g  

t h e   l o w e r   m a r g i n   of  t h e   main   e l e m e n t   10  t h e r e   is  a  

l a t e r a l l y   o u t w a r d l y   p r o j e c t i n g   f l a n g e   15  and  a  l a t e r a l l y  

i n w a r d l y   p r o j e c t i n g   f l a n g e   16.  The  e l e m e n t   i s   p r e f e r a b l y  

s y m m e t r i c a l   a b o u t  a   p l a n e   17  l y i n g   h a l f w a y   b e t w e e n   t h e  

f l a n g e s   1 3  a n d   1 5 . .   A l l  o f  t h e   f l a n g e s   of  the-  m a i n  

e l e m e n t   10  p r e f e r a b l y   have   t h e   same  t h i c k n e s s   w h i c h  

e x c e e d s   t he   t h i c k n e s s   of  t he   web  12.  T y p i c a l l y ,  t h e  

t h i c k n e s s   of  t he   f l a n g e s   i s   w i t h i n  t h e   r a n g e   150%  to  250% 

of  the   t h i c k n e s s  o f   t he   web.  In  t he   p a r t i c u l a r  e x a m p l e  

i l l u s t r a t e d ,   t h e   web  h a s  a   t h i c k n e s s   of  4  m m .  a n d   t h e  

f l a n g e s   have   a  t h i c k n e s s   of  7  mm. 

The  main   e l e m e n t   11  i s   i d e n t i c a l   w i t h   t he   m a i n  

e l e m e n t   10  and  is  a r r a n g e d   w i t h  i t s   web  1 8  p a r a l l e l   t o  

t h e   web  12  b u t   s p a c e d   h o r i z o n t a l l y   t h e r e f r o m   and  t h e  



e l e m e n t   11  is  r e v e r s e d ,   l e f t   to  r i g h t ,   as  c o m p a r e d   w i t h  

the   e l e m e n t   10  so  t h a t   t he   u p p e r   and  l o w e r   l a t e r a l l y  

o u t w a r d l y   p r o j e c t i n g   f l a n g e s   19  and  20  of  the   e l e m e n t   11 

p r o j e c t   away  f rom  the   e l e m e n t  1 0   and  the   u p p e r   and  l o w e r  

i n w a r d l y   p r o j e c t i n g   f l a n g e s   21  and  22  p r o j e c t   t o w a r d s   t h e  

f l a n g e s   14  and  16  r e s p e c t i v e l y .   The  webs  12  and  18  a r e  

b o t h   f l a t   and  are   a r r a n g e d   in  f a c e - t o - f a c e   r e l a t i o n   w i t h  

the   l o w e r   s u r f a c e s   of  t he   f l a n g e s   15,  16,  20  and  22  l y i n g  

in  a  common  h o r i z o n t a l   p l a n e .  

The  h o r i z o n t a l   s p a c i n g   b e t w e e n   the  webs  12  and  18  i s  

l e s s   t h a n   the   d e p t h   of  t he   webs  and  p r e f e r a b l y   l e s s   t h a n  

one  h a l f   the   d e p t h   of  the   webs .   The  w i d t h   of  t he   i n n e r  

f l a n g e s   14,  16,  21  and  22  is  l e s s   t h a n   the   w i d t h   of  t h e  

o u t e r   f l a n g e s   13,  15,  19  and  20  and  t h e r e   is  a  s u b s t a n -  

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

u p p e r   i n n e r   f l a n g e s .  

On  the   f a c e   of  the   web  12  which   is  p r e s e n t e d   t o w a r d s  

the   web  18,  t h e r e   is  p r o v i d e d   a  p a i r   of  a b u t m e n t s   in  t h e  

form  of  r e s p e c t i v e   r i b s   23  and  24,  each  of  which  e x t e n d s  

a l o n g   the   f u l l   l e n g t h   of  the   beam.  As  v i e w e d   a l o n g   t h e  

beam,  each   r i b   has  an  L - s h a p e d   c r o s s - s e c t i o n   w i t h   a  f i r s t  

l imb   25  p r o j e c t i n g   h o r i z o n t a l l y   from  the   web  12  and  a  

s e c o n d   l imb   26  p r o j e c t i n g   t o w a r d s   the   o t h e r   r i b .  

The  beam  f u r t h e r   c o m p r i s e s   a  number   of  i n t e r m e d i a t e  

e l e m e n t s   which   a re   d i s p o s e d   b e t w e e n   the   webs  12  and  18 

and  one  of  which   i n t e r m e d i a t e   e l e m e n t s   is  i n d i c a t e d   i n  

F i g u r e   1  by  the   r e f e r e n c e   n u m e r a l   27.  Each  of  t h e  

i n t e r m e d i a t e   e l e m e n t s   has  a  l e n g t h   which   is  s h o r t ,   a s  

c o m p a r e d   w i t h   the  l e n g t h   of  the   beam  and  the   i n t e r m e d i a t e  

e l e m e n t s   a r e   s p a c e d   a p a r t   a l o n g   the   beam.  T y p i c a l l y ,   t h e  

l e n g t h   of  the   i n t e r m e d i a t e   e l e m e n t s   is  w i t h i n   t he   r a n g e  

50  mm.  to  100  mm.  The  s p a c i n g   b e t w e e n   a d j a c e n t   i n t e r -  

m e d i a t e   e l e m e n t s   may  e x c e e d  t h e   l e n g t h   of  the   i n t e r -  

m e d i a t e   e l e m e n t s   and  the   s p a c i n g   b e t w e e n   a d j a c e n t   i n t e r -  



m e d i a t e   e l e m e n t s   may  vary   a l o n g   the   beam.  The  i n t e r -  

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

a n o t h e r .  

As  v i e w e d   in  F i g u r e   1,  t he   i n t e r m e d i a t e   e l e m e n t   27  

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

The  e l e m e n t   i n c l u d e s   o p p o s i t e   s i d e   w a l l s   28  and  29  w h i c h  

l i e   a d j a c e n t   t o  t h e   webs  12  and  18  r e s p e c t i v e l y .   T h e  

e l e m e n t   f u r t h e r   c o m p r i s e s   u p p e r   and  l o w e r   w a l l s   30  a n d  

31.  The  t h i c k n e s s   of  t h e s e   w a l l s   i s   s o m e w h a t   l e s s   t h a n  

the   t h i c k n e s s   of  the   webs  12  and  1 8 .  

A  f o r m a t i o n   32  p r o j e c t s   u p w a r d l y   f rom  t h e   j u n c t i o n  

of  the   w a l l s   28  and  30  i n t o   t he   d o w n w a r d l y   f a c i n g   c h a n n e l  

d e f i n e d   b e t w e e n   t h e   r i b  2 3   and  t h e   web  12.  The  f o r m a t i o n  

32  is  s o m e w h a t   t h i c k e r   t h a n   the   s i d e   w a l l   28  and  e n g a g e s  
the   web  12.  The  f o r m a t i o n   32  is   a  s l i d i n g   f i t   in  t h e  

a s s o c i a t e d   c h a n n e l .   C o r r e s p o n d i n g   f o r m a t i o n s   33  to  -35  on  

the   i n t e r m e d i a t e   member  e n g a g e   in  t h e   c h a n n e l s   d e f i n e d   by 

the   r i b   24  and  t h e   r i b s   36  and  37  on  the   web  18.  By  t h e  

p r o v i s i o n   of  t h e   f o r m a t i o n s   32  to   35,  t he   i n t e r m e d i a t e  

e l e m e n t   is  a d a p t e d   to  p r e v e n t   m o v e m e n t   of  the   webs  12  a n d  

18  t o w a r d s   and  away  f rom  e a c h   o t h e r   a t   t he   p o s i t i o n s  

where   t h e  w e b s   a r e   e n g a g e d   by  the   f o r m a t i o n s .  

The  ma in   e l e m e n t s   10  and  11  and  t he   i n t e r m e d i a t e  

e l e m e n t s   27  a r e   f o r m e d   of  a l u m i n i u m   by  e x t r u s i o n ,  t h e  

e x t r u d e d   m a t e r i a l   f rom  w h i c h   t he   ma in   e l e m e n t s   a r e   f o r m e d  

b e i n g   cu t   i n t o   l e n g t h s   e q u a l   to  t he   r e q u i r e d   l e n g t h   o f  

the   beams  and  t h e   e x t r u d e d   m a t e r i a l   of  wh ich   t h e   i n t e r -  

m e d i a t e   e l e m e n t s   a r e   f o r m e d   b e i n g   cu t   i n t o   a p p r o p r i a t e  

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

the   r e l a t i v e   p o s i t i o n   i l l u s t r a t e d   in  F i g u r e   1  and  e a c h  

i n t e r m e d i a t e   e l e m e n t   is   e n g a g e d   by  i t s   f o r m a t i o n s   32  t o  

35  w i t h   t he   ma in   e l e m e n t s   a t   c o r r e s p o n d i n g   ends   t h e r e o f  

and  i s   s l i d   a l o n g   t h e   main   e l e m e n t s   to  t h e   r e q u i r e d  

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



m e d i a t e   e l e m e n t   a l o n g   the   beam,  the   r i b s   23,  24,  36  a n d  

37  may  be  d e f o r m e d   l o c a l l y   a d j a c e n t   to  t he   ends   of  t h e  

i n t e r m e d i a t e   e l e m e n t s .   A l t e r n a t i v e l y ,   t he   i n t e r m e d i a t e  

e l e m e n t s   c o u l d   be  w e l d e d   to  t he   r i b s   or  to  t he   webs  o f  

the   main  e l e m e n t s .   In  a  f u r t h e r   a l t e r n a t i v e   m e t h o d ,  

s e p a r a t e   c o m p o n e n t s   may  be  a p p l i e d   to  the   r i b s   or  to  t h e  

webs  to  r e s t r a i n   s l i d i n g   of  the   i n t e r m e d i a t e   e l e m e n t s .  

The  c l e a r a n c e   s p a c e   b e t w e e n   the   s i d e   w a l l   28  and  t h e  

web  12  and  the   c o r r e s p o n d i n g   c l e a r a n c e   s p a c e   b e t w e e n   t h e  

s i d e   w a l l s   29  and  t he   web  18  a v o i d   f r i c t i o n   b e t w e e n   t h e  

s i d e   w a l l s   and  the   webs  d u r i n g   s l i d i n g   of  the  i n t e r -  

m e d i a t e   e l e m e n t   to  t he   r e q u i r e d   p o s i t i o n .   H o w e v e r ,   t h e s e  

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

w a l l s   28  and  29  to  i n h i b i t   s i g n i f i c a n t   b u c k l i n g   t o w a r d s  

each   o t h e r   of  t he   a d j a c e n t   p a r t s   of  the   webs .   V e r t i c a l  

movemen t   of  t he   webs  r e l a t i v e   to  the   i n t e r m e d i a t e   e l e m e n t  

is  p r e v e n t e d   by  e n g a g e m e n t   of  the   f o r m a t i o n s   32  to  35 

w i t h   t he   h o r i z o n t a l   l i m b s   25  of  the   r i b s   on  the   m a i n  

e l e m e n t s .   The  i n t e r m e d i a t e   e l e m e n t   is  h o l l o w ,   t h e r e   b e i n g  

a  c l e a r   s p a c e   b e t w e e n   t h e   s i d e   w a l l s   28  and  29.  I f  

f u r t h e r   s t i f f e n i n g   is  r e q u i r e d ,   one  or  more  h o r i z o n t a l  

webs  e x t e n d i n g   b e t w e e n   t h e   s i d e   w a l l s   28  and  29  may  b e  

p r o v i d e d .   These   a d d i t i o n a l   webs  may  be  h o r i z o n t a l   o r  

i n c l i n e d   at  an  a c u t e   a n g l e   to  the   p l a n e   1 7 .  

The  t h i c k n e s s  o f   the   s i d e   w a l l s   28  and  29  and  of  t h e  

u p p e r   and  l o w e r   w a l l s   30  and  31  of  the   i n t e r m e d i a t e  

e l e m e n t   is  w i t h i n   t he   r a n g e   50%  to  200%  of  the  t h i c k n e s s  

of  t he   webs  12  and  18  and  is  p r e f e r a b l y   w i t h i n   t he   r a n g e  
75%  to  125%  of  the   t h i c k n e s s   of  the   w e b s .  

In  u s e ,   t he   beam  is  commonly  s u p p o r t e d   a t   p o s i t i o n s  

a d j a c e n t   to  i t s   ends   by  means  e n g a g i n g   the   l o w e r   f l a n g e s  

15,  1 6 ,  2 0   and  22  and  i s   s u b j e c t e d   to  a  downward   l o a d  

d i s t r i b u t e d   a l o n g   i t s   l e n g t h   or  to  a  number   of  l o a d s   a t  

r e s p e c t i v e   p o s i t i o n s   b e t w e e n   the   ends   of  t he   beam.  T h e  



i n t e r m e d i a t e   e l e m e n t s   27  c o n t r i b u t e   to  r e s i s t a n c e   of  t h e  

beam  to  b u c k l i n g   of  t h e   webs  12  and  18  and  a l s o  c o n t r i -  

b u t e   to  r e s i s t a n c e   o f   t he   beam  to  b e n d i n g   in  a  h o r i z o n t a l  

p l a n e .  

The  r i b s   23  and  24  on  t he   web  18  a l s o   c o n t r i b u t e  t o  

r e s i s t a n c e   of  t h i s   web  to  b u c k l i n g   and  makes   i t   p o s s i b l e  

to  s p a c e   t he   i n t e r m e d i a t e   e l e m e n t s   27  s o m e w h a t   f u r t h e r  

a p a r t  t h a n   w o u l d   be  t h e  c a s e   i f   t he   r i b s   23  and  24  d id   n o t  

e x t e n d   a l o n g   t h e   e n t i r e   l e n g t h   of  the   web.  The  s p a c i n g  

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

beam  may  be  up  to  1.2  m e t r e .   Th i s   s p a c i n g   w i l l   b e  

s e l e c t e d   in   a c c o r d a n c e   w i t h   t he   i n t e n d e d   du ty   of  t h e   b e a m  

and  in  a c c o r d a n c e   w i t h   t h e   t h i c k n e s s   of  t h e   webs ,   t h e  

d e p t h   of  t h e   webs  and  t h e   s t i f f e n i n g  e f f e c t   of  t h e  r i b s .  

The  beam  i l l u s t r a t e d   in  F i g u r e   2  c o m p r i s e s   p a r t s  

w h i c h   c o r r e s p o n d   to  t h o s e   of  t he   beam  i l l u s t r a t e d   i n  

F i g u r e   1.  In  F i g u r e   2  s u c h   c o r r e s p o n d i n g   p a r t s   a r e  
i n d i c a t e d   by  l i k e   r e f e r e n c e   n u m e r a l s   w i t h   t h e   p r e f i x   1 

and  the   p r e c e d i n g   d e s c r i p t i o n   is   deemed  to  a p p l y ,   e x c e p t  
f o r   t he   d i f f e r e n c e s   h e r e i n a f t e r   m e n t i o n e d .  

The  i n t e r m e d i a t e   e l e m e n t s   127  of  the   beam  shown  i n  

F i g u r e   2  a r e   a r r a n g e d   in  p a i r s ,   t he   e l e m e n t s   of  e a c h   p a i r  

b e i n g   d i s p o s e d   one  a b o v e   t he   o t h e r .   The  i n t e r m e d i a t e  

e l e m e n t s  1 2 7  m a y   be  i d e n t i c a l   w i t h   t h e   i n t e r m e d i a t e  

e l e m e n t s   27  i l l u s t r a t e d   in  F i g u r e   1  bu t   p r e f e r a b l y   d i f f e r  

t h e r e f r o m   in  t h a t   t h e   d e p t h   of  t h e i r   s i d e   w a l l s   128  a n d  

129  is  s u b s t a n t i a l l y   l e s s   t h a n   the   w i d t h   of  t h e i r   u p p e r  
and  l o w e r   w a l l s   130  and  1 3 1 .  

F o r m a t i o n s   132  and  134  of  the   u p p e r  i n t e r m e d i a t e  

e l e m e n t   127a  e n g a g e   in  d o w n w a r d l y   f a c i n g   c h a n n e l s  

p r o v i d e d   in  t h e   u p p e r   i n w a r d l y   p r o j e c t i n g   f l a n g e s   114  a n d  

121  of  t h e   m a i n   e l e m e n t s   110  and  111.  D o w n w a r d l y  

p r o j e c t i n g   f o r m a t i o n s   133  and  135  of  the   u p p e r   i n t e r -  



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

d e f i n e d   by  r i b s   123  and  136  on  the   main  e l e m e n t s .   T h e  

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

the   main  e l e m e n t s   and  the   l o w e r   i n t e r m e d i a t e   e l e m e n t   1 2 7 b  

is  a r r a n g e d   in  a  c o r r e s p o n d i n g   manner   a d j a c e n t   to  t h e  

l o w e r   m a r g i n s   of  the   webs  112  and  118.  I t   w i l l   be  n o t e d  

t h a t   t h e r e   is  a  v e r t i c a l   gap  b e t w e e n   the   i n t e r m e d i a t e  

e l e m e n t s   shown  in  F i g u r e   2.  The  beam  i l l u s t r a t e d   i n  

F i g u r e   2  is  m a n u f a c t u r e d   in  a  s i m i l a r   m a n n e r   to  t h a t   i n  

w h i c h   the   beam  of  F i g u r e   1  is  m a n u f a c t u r e d .  

The  beam  i l l u s t r a t e d   in  F i g u r e   3  i n c l u d e s   p a r t s  

w h i c h   c o r r e s p o n d   to  p a r t s   of  the   beam  h e r e i n b e f o r e  

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 u r e   1.  Such  c o r r e s p o n d i n g  

p a r t s   a r e   i n d i c a t e d   in  F i g u r e   3  by  l i k e   r e f e r e n c e  

n u m e r a l s   w i t h   the   p r e f i x   2  and  the   p r e c e d i n g   d e s c r i p t i o n  

is   to  be  deemed  to  a p p l y ,   e x c e p t   f o r   t he   d i f f e r e n c e s  

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

Each  i n t e r m e d i a t e   e l e m e n t   227  of  the   beam  shown  i n  

F i g u r e   3  e x t e n d s   f rom  t he   u p p e r   m a r g i n s   to  t he   l o w e r  

m a r g i n s   of  the   webs  212  and  218.   Upward ly   p r o j e c t i n g  

f o r m a t i o n s   232  and  234  on  the   i n t e r m e d i a t e   e l e m e n t   e n g a g e  
in  d o w n w a r d l y   f a c i n g   c h a n n e l s   f o rmed   in  the   i n w a r d l y  

p r o j e c t i n g   u p p e r   f l a n g e s   214  and  221.   D o w n w a r d l y  

p r o j e c t i n g   f o r m a t i o n s   233  and  235  e n g a g e   in  u p w a r d l y  

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

f l a n g e s   216  and  222.   In  o t h e r   r e s p e c t s ,   t he   beam  s h o w n  

in  F i g u r e   3  is  s i m i l a r   to  t h a t   shown  in  F i g u r e   1 .  

The  f o r m a t i o n s   232  to  235  of  the  beam  shown  i n  

F i g u r e   3  have   a  p r o f i l e ,   as  v i e w e d   a long   the   beam,  w h i c h  

is  r e c t a n g u l a r .   Th i s   may  be  m o d i f i e d   to  a  d o v e - t a i l  

p r o f i l e ,   t he   c r o s s - s e c t i o n a l   s h a p e   of  t he   c h a n n e l s   in  t h e  

main  e l e m e n t s   210  and  221  b e i n g   m o d i f i e d   in  a  c o r r e s p o n d -  

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

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

t h e s e   away  f rom  each   o t h e r   u p w a r d l y   and  d o w n w a r d l y .  



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

b e t w e e n   s i d e   w a l l s   of  t h e   i n t e r m e d i a t e   e l e m e n t   227  a n d  

the   webs  212  and  218  may  be  e l i m i n a t e d .  

In  an  a l t e r n a t i v e   m o d i f i c a t i o n   of  t he   beam  shown  i n  

F i g u r e   3,  t h e   c h a n n e l s   d e f i n e d  b y   t he   main  e l e m e n t s   2 1 0  

and  211  a d j a c e n t   to  u p p e r   m a r g i n s   of  t h e   webs  212  and  2 1 8  

may  be  d o w n w a r d l y   d i v e r g e n t   and  t h e   c h a n n e l s   a d j a c e n t   t o  

l o w e r  m a r g i n s   of  t h e   webs  u p w a r d l y   d i v e r g e n t .   The  f o r m a -  

t i o n s   on  t he   i n t e r m e d i a t e   e l e m e n t   w h i c h   e n g a g e  i n   t h e s e  

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

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

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

t h e s e   w a l l s .   Wi th   t h i s   a r r a n g e m e n t ,   t h e   u p p e r   and  l o w e r  

w a l l s   wou ld   be  f l a t   on ly   in  a  r e g i o n   b e t w e e n   t he   f l a n g e s  

of  the   main   e l e m e n t s .  

C e r t a i n   p a r t s   of  t he   beam  i l l u s t r a t e d   in  F i g u r e   4 

c o r r e s p o n d   to  p a r t s   of  t he   beam  h e r e i n b e f o r e   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 u r e   1.  Such  c o r r e s p o n d i n g   p a r t s   a r e  

i n d i c a t e d   in  F i g u r e  4   by  l i k e   r e f e r e n c e   n u m e r a l s  w i t h   t h e  

p r e f i x   3  and  t he   p r e c e d i n g   d e s c r i p t i o n   is  deemed  to  a p p l y  

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

Each  of  t he   webs  312  and  318  of  t he   beam  shown  i n  

F i g u r e  4   has   on ly   a  s i n g l e   r i b ,   323  and  336  r e s p e c t i v e l y .  

The  i n t e r m e d i a t e   e l e m e n t   327-  is  e n g a g e d  b e t w e e n   t h e s e  

r i b s   and  t h e   l o w e r   i n w a r d l y   p r o j e c t i n g   f l a n g e s   316  a n d  

3 2 2 .  

The  s i d e   w a l l   328  and  a d j a c e n t   p a r t s   of  t he   u p p e r  

and  l o w e r   w a l l s   330  and  331  p r e s e n t   a  d o v e - t a i l   p r o f i l e ,  

as  v i e w e d   a l o n g   t he   beam,  and  a re   r e c e i v e d   in  a  c o m p l e -  

m e n t a r y   r e c e s s   d e f i n e d   by  the   r i b   323,   t he   web  312  a n d  

the   f l a n g e   316.   The  i n t e r m e d i a t e   e l e m e n t   c o o p e r a t e s   w i t h  

the   ma in   e l e m e n t   311  in  a  c o r r e s p o n d i n g   m a n n e r .   T h e r e  

e x t e n d s   b e t w e e n   t h e   s i d e   w a l l s   328  and  329  a c r o s s   t h e  



h o l l o w   i n t e r i o r   of  t he   i n t e r m e d i a t e   e l e m e n t   a  s i n g l e  

h o r i z o n t a l   web  3 3 8 .  

T h e r e   d e p e n d   f rom  t he   l o w e r   wa l l   331  b e t w e e n   t h e  

main  e l e m e n t s   310  and  311  f o r m a t i o n s   339  and  340  w h i c h  

have  the   p r o f i l e ,   as  v i e w e d   a l o n g   the   beam,  of  a  h o o k .  

These   f o r m a t i o n s   f a c i l i t a t e   t he   s u s p e n s i o n   f rom  the   beam 

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

e x t e n d   t r a n s v e r s e l y   of  t he   beams  f rom  w h i c h   they   a r e  

s u s p e n d e d .   When  a  member  is  s u s p e n d e d   from  t h e s e   f o r m a -  

t i o n s ,   a  downward   l o a d   is   t r a n s m i t t e d   from  t h e s e   f o r m a -  

t i o n s   to  the   l o w e r   i n w a r d l y   d i r e c t e d   f l a n g e s .   The  b e a m  

may  be  s u p p o r t e d   by  means   e n g a g e d   w i t h   t he   u p p e r   f l a n g e s ,  

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

the   i n w a r d l y   d i r e c t e d   f l a n g e s .  

The  s i d e   w a l l s   328  and  329  of  the   i n t e r m e d i a t e  

e l e m e n t   of  the   beam  shown  in  F i g u r e  4   e n g a g e   t he   webs  3 1 2  

and  318  o v e r   the   e n t i r e   d e p t h   of  the   s i d e   w a l l s .   In  a  

m o d i f i c a t i o n   of  the   beam  i l l u s t r a t e d   in  F i g u r e   4,  a  

c l e a r a n c e   s p a c e   is  p r o v i d e d   b e t w e e n   each   s i d e   w a l l   a n d  

the   a d j a c e n t   web.  I t   w i l l   be  n o t e d   t h a t   a  p a r t   of  t h e  

u p p e r   wa l l   330  l y i n g   b e t w e e n   the   r i b s   323  and  336  e n g a g e s  
b o t h   of  t h e s e   r i b s   and  t h e r e b y   l i m i t s   m u t u a l   a p p r o a c h   o f  

the   webs  in  the   r e g i o n   of  t h e s e   r i b s .  

C e r t a i n   p a r t s   _of  t h e   beam  i l l u s t r a t e d   in  F i g u r e   5 

c o r r e s p o n d   to  p a r t s   of  t he   beam  h e r e i n b e f o r e   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 u r e   1.  Such  c o r r e s p o n d i n g   p a r t s   a r e  

i n d i c a t e d   in  F i g u r e   5  by  l i k e   r e f e r e n c e   n u m e r a l s   w i t h   t h e  

p r e f i x  4   and  the   p r e c e d i n g   d e s c r i p t i o n   is  deemed  t o  

a p p l y ,   e x c e p t   fo r   the   d i f f e r e n c e s   h e r e i n a f t e r   m e n t i o n e d .  

The  beam  i l l u s t r a t e d   in  F i g u r e   5  has  u p p e r   i n t e r -  

m e d i a t e   e l e m e n t s   427a  and  l o w e r   i n t e r m e d i a t e   e l e m e n t s  

427b .   Each  of  t h e s e   e l e m e n t s   has  a  d e p t h   a p p r o x i m a t e l y  

one  t h i r d   the   d e p t h   of  t he   beam  and  the   e l e m e n t s   a r e  

s p a c e d   a p a r t   v e r t i c a l l y .  



The  u p p e r   i n t e r m e d i a t e   e l e m e n t   427a  has   u p w a r d l y  

p r o j e c t i n g   f o r m a t i o n s   432  and  434  w i t h   a  d o v e - t a i l  

c r o s s - s e c t i o n   wh ich   a re   r e c e i v e d   in  c o m p l e m e n t a r y  

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

f l a n g e s   414  and  421.   Upper   r i b s   423  and  436  on  t h e   w e b s  

412  and  418  r e s p e c t i v e l y   a l s o   have   a  d o v e - t a i l   c r o s s -  

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

in  t h e   s i d e   w a l l s   428  and  429  of  t h e   i n t e r m e d i a t e   e l e m e n t  

4 2 7 a .   The  i n t e r m e d i a t e   e l e m e n t   is   t h e r e b y   a d a p t e d   t o  

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

t h e  v i c i n i t y   o f  t h e   r i b s   4 2 3  a n d   436  and  a l s o  i n   t h e  

v i c i n i t y   of  t h e   u p p e r   f l a n g e s .   The  s i d e  w a l l s   of  t h e  

i n t e r m e d i a t e   e l e m e n t   427a  are   in  c o n t a c t   t h r o u g h o u t   t h e i r  

h e i g h t   w i t h   t h e   webs  412  and  418  to  r e s t r a i n   m u t u a l  

a p p r o a c h   of  t he   w e b s .  

The  a r r a n g e m e n t   of  t he   l o w e r   i n t e r m e d i a t e   e l e m e n t  

427b  c o r r e s p o n d s   to  t h a t  o f   t h e   u p p e r   i n t e r m e d i a t e  

e l e m e n t   4 2 7 a .  

In  a  m o d i f i c a t i o n   of  t he   beam  shown  in  F i g u r e   5 ,  

e a c h   p a i r   of  v e r t i c a l l y   s p a c e d   i n t e r m e d i a t e   e l e m e n t s   4 2 7 a  

and  427b  i s   c o m b i n e d   i n t o  a   s i n g l e   i n t e r m e d i a t e   e l e m e n t  

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

412  and  418 .   U p w a r d l y   and  d o w n w a r d l y   p r o j e c t i n g   f o r m a -  

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

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

in  F i g u r e   5 .  T h e   s i n g l e   i n t e r m e d i a t e   e l e m e n t   has  a  

h o r i z o n t a l   web  c o n n e c t i n g   i t s  s i d e   w a l l s   at   t he   l e v e l   o f  

t h e  r i b s   on  t h e   webs  412  and  4 1 8 .  

Al l   of  t he   beams  h e r e i n   d e s c r i b e d   may  be  p r o d u c e d   i n  

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

w i t h   r e f e r e n c e   to  the   beam  i l l u s t r a t e d   in  F i g u r e   1 .  

A f t e r   a s s e m b l y   of  a  beam  and  d u r i n g  t r a n s p o r t   of  t he   b e a m  

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

e l e m e n t s   of  a , b e a m   may  be  s l i d a b l e   a l o n g   t he   beam  so  t h a t  



they   can  be  a d j u s t e d   a l o n g   the  beam  on  s i t e   a c c o r d i n g   t o  

t he   c o n d i t i o n s   of  use  of  the   beam.   For  e x a m p l e ,   i f   a n  

u n o b s t r u c t e d   gap  is  r e q u i r e d   b e t w e e n   the   main  e l e m e n t s   o f  

the   beam  at   a  p a r t i c u l a r   p o s i t i o n   a l o n g   the   beam,  t h e  

i n t e r m e d i a t e   e l e m e n t s   can  be  moved  away  from  t h a t  

p o s i t i o n .  

One  or  more  i n t e r m e d i a t e   e l e m e n t s   of  a  beam  may  b e  

a r r a n g e d   p a r t i a l l y   to  p r o j e c t   b e y o n d   t he   a d j a c e n t   f r e e  

ends   of  the   a s s o c i a t e d   main  e l e m e n t s   of  the   beam.  S u c h  

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

beams  to  be  c o n n e c t e d   e n d - t o - e n d ,   t he   p r o j e c t i n g   p o r t i o n s  

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

main   e l e m e n t s   of  an  a d j a c e n t   beam.  A  c o n n e c t i o n   b e t w e e n  

a d j a c e n t   beams  a r r a n g e d   e n d - t o - e n d   may  be  made  by  e n g a g -  

ing   a  p r o j e c t i n g   p o r t i o n   of  an  i n t e r m e d i a t e   e l e m e n t   o f  

one  of  the   beams  b e t w e e n   the   main   e l e m e n t s   of  the   o t h e r  

beam  and  e n g a g i n g   a  p r o j e c t i n g   p o r t i o n   of  an  i n t e r m e d i a t e  

e l e m e n t   of  t he   o t h e r   beam  b e t w e e n   t h e   main  e l e m e n t s   o f  

t he   one  beam,  one  of  t h e s e   i n t e r m e d i a t e   e l e m e n t s   l y i n g  

a b o v e   the   o t h e r   i n t e r m e d i a t e   e l e m e n t .  



1.  A  beam  c o m p r i s i n g   two  v e r t i c a l   webs  (12 ,   18)  w h i c h  

a r e   p a r a l l e l   to  e a c h   o t h e r   and  a r e   s p a c e d   a p a r t   h o r i -  

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

i a t e   e l e m e n t s   (27)   w h i c h   e x t e n d   b e t w e e n   t h e   webs ,   w h e r e i n  

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

l e n g t h   of  t h e   webs  and  t h e   i n t e r m e d i a t e   e l e m e n t s   a r e  

s p a c e d   a p a r t   a l o n g   the   b e a m .  

2.  A  beam  c o m p r i s i n g   two  f l a t  w e b s   ( 12 ,   18)  in  m u t u a l l y  

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

f l a n g e s   (13 ,   15,  19,  2 0 ) , e a c h   f l a n g e   p r o j e c t i n g   f rom  a  

r e s p e c t i v e   one  of  t h e   webs  in  a  d i r e c t i o n   t r a n s v e r s e   t o  

t he   f a c e s   of  t he   webs  and  a  p l u r a l i t y   of  i n t e r m e d i a t e  

e l e m e n t s   (27)   w h i c h   a r e   s p a c e d   a p a r t   a l o n g   t he   beam  a n d  

e a c h   of  which   i n t e r m e d i a t e   e l e m e n t s   e x t e n d s   b e t w e e n   t h e  

w e b s .  

3.  An  e l o n g a t e   s t r u c t u r e   s u i t a b l e   f o r   use  as  a  beam  a n d  

c o m p r i s i n g   a  p a i r   of  m e m b e r s   (10 ,   11) ,   each   of  w h i c h  

member s   e x t e n d s   a l o n g   the   l e n g t h   of  t h e   s t r u c t u r e ,   and  a  

p l u r a l i t y   of  i n t e r m e d i a t e   e l e m e n t s   (27)   w h i c h   a r e   s p a c e d  

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

m e m b e r s   a r e   f o r m e d   of  m e t a l ,   have   r e s p e c t i v e   webs  ( 1 2 ,  

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

o t h e r   and  have   r e s p e c t i v e   f l a n g e s   ( 1 3 ,   15,  19,  2 0 ) ,   e a c h  

p r o j e c t i n g   f rom  a  r e s p e c t i v e   web  in  a  d i r e c t i o n   away  f r o m  

t h e   o t h e r   web,  and  w h e r e i n   e a c h   i n t e r m e d i a t e   e l e m e n t   i s  

f o r m e d   of  m e t a l ,   has   a  l e n g t h   l e s s   t h a n   the   l e n g t h   of  t h e  

s t r u c t u r e ,   is   h o l l o w ,   has   open   e n d s   s p a c e d   a p a r t   l o n g i -  

t u d i n a l l y   of  the   s t r u c t u r e ,   e x t e n d s   b e t w e e n   the   webs  o f  

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

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

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



4.  A  beam  a c c o r d i n g   to  c l a i m   2  or  a  s t r u c t u r e   a c c o r d i n g  

to  c l a i m   3  w h e r e i n   t he   t h i c k n e s s   of  the   f l a n g e s   (13 ,   1 5 ,  

19,  20)  e x c e e d s   the   t h i c k n e s s   of  the   w e b s .  

5.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   3  w h e r e i n   each   i n t e r -  

m e d i a t e   e l e m e n t   (27)   is   e n g a g e d   w i t h   each   of  s a i d   m e m b e r s  

w i t h o u t   i n t e r r u p t i o n   ove r   the   e n t i r e   d i s t a n c e   b e t w e e n  

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

t r a n s v e r s e   to  t he   l e n g t h   of  the   s t r u c t u r e .  

6.  A  beam  a c c o r d i n g   to  a n y o n e   of  c l a i m s   1,2  and  4  or  a  

s t r u c t u r e   a c c o r d i n g   to  anyone   of  c l a i m s   3 ,4   and  5  w h e r e i n  

each  i n t e r m e d i a t e   e l e m e n t   (27)   is  e n g a g e d   b e t w e e n   a  p a i r  

of  o p p o s e d   u p w a r d l y   and  d o w n w a r d l y   f a c i n g   a b u t m e n t s   ( 2 3 ,  

24,  36,  37)  on  e a c h   of  the   w e b s .  

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

p o s i t i o n s   at  w h i c h   each   i n t e r m e d i a t e   e l e m e n t   (27)   i s  

e n g a g e d   w i t h   each   of  s a i d   members   (10 ,   11)  a re   s p a c e d  

a p a r t   by  a  d i s t a n c e   wh ich   e x c e e d s   the   l a t e r a l   p r o j e c t i o n  

of  each   f l a n g e   (13,   15,  19,  20)  f rom  i t s   r e s p e c t i v e   w e b .  

8.  A  beam  a c c o r d i n g   to  anyone   of  c l a i m s   1,2  a n d  4   or  a  

s t r u c t u r e   a c c o r d i n g   to  a n y o n e   of  c l a i m s   3  to  7  w h e r e i n  

t h e r e   is  e n g a g e m e n t   b e t w e e n   each   i n t e r m e d i a t e   e l e m e n t  

(27)  and  b o t h   of  t he   webs  ( 1 2 ,  1 8 )   o v e r   a  d i s t a n c e  

e x t e n d i n g   a l o n g   the   webs  which   is  g r e a t e r   t h a n   t h e  

l a t e r a l   p r o j e c t i o n   of  each   f l a n g e   (13 ,   15,  19,  20)  f r o m  

the   w e b s .  

9.  A  me thod   of  m a k i n g   a  beam  c o m p r i s i n g   the  s t e p s   o f  

mak ing   two  e l o n g a t e d   e l e m e n t s   (10 ,   11)  by  e x t r u d i n g  

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

(27)   by  e x t r u d i n g   m e t a l   and  s e v e r i n g   t he   e x t r u s i o n   t r a n s -  

v e r s e l y   of  i t s   l e n g t h   and  the   s t e p   of  a t t a c h i n g   e a c h  

s h o r t   e l e m e n t   b e t w e e n   the   e l o n g a t e d   e l e m e n t s   so  t h a t   t h e  

e l o n g a t e d   e l e m e n t s   a re   c o n n e c t e d   t o g e t h e r   by  the   s h o r t  



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

t h e   e l o n g a t e d   e l e m e n t s .  

10.  A  me thod   a c c o r d i n g   to  c l a i m   9  w h e r e i n   t h e   e l e m e n t s  

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

t i o n s   ( 3 2 - 3 5 )   o f  e a c h  s h o r t   e l e m e n t   w i t h   c o - o p e r a t i n g  

f o r m a t i o n s   (23 ,   24,  36,  37 )   of  t h e   e l o n g a t e d   e l e m e n t s   a t  

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

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

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

f u r t h e r   s l i d i n g .  

11.  Any  n o v e l   f e a t u r e   or  n o v e l  c o m b i n a t i o n  o f   f e a t u r e s  

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












	bibliography
	description
	claims
	drawings

