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5j)  A  joist  support  for  use  in  building  and  a  building  structure  including  such  a  support. 
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(57)  A  joist  support  for  use  in  building  and  a  building  structure 
including  such  a  support  are  described.  The  joist  support  is  a 
generally  rectangular  metal  member  (10)  which  has  a  single 
oblique  fold  extending  from  one  corner.  The  fold  (11)  divides 
the  member  into  flanges  (15  and  16),  the  flange  (15)  abutting 
the  side  of  a  joist  (17)  in  use  and  the  other  flange  (1  6)  affording 
a  bearing  portion  (25)  to  rest  on  a  supporting  structure  (26). 
The  bearing  portion  (25)  is  widest  at  the  edge  of  the 
supporting  structure  (26)  which  roughly  coincides  with  the 
end  (21)  of  the  joist  to  avoid  localised  overloading  of  the 
supporting  structure.  The  fold  (11)  forms  a  rigid  spine 
throughout  the  joist  support,  to  distribute  the  load  of  the  joist 
across  the  width  of  the  supporting  structure  (26).  Hence  low 
density  lightweight  blocks  can  be  used  for  the  supporting 
structure  with  reduced  risk  of  crushing.  A  range  of  joist  sizes 
can  be  accommodated  using  one  size  of  support  because  only 
one  side  face  of  the  joist  is  located  against  the  flange  (15), 
which  also  provides  lateral  restraint  in  combination  with  an 
upright  (31  )  extending  into  the  masonry. 
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A joist support for  use in  building  and  a  building  structure 
including  such  a  support  are  described.  The  joist  support  is  a 
generally  rectangular  metal  member  (10)  which  has  a  single 
oblique  fold  extending  from  one  corner.  The  fold  (11)  divides 
the  member  into  flanges  (15  and  16),  the  flange  (15)  abutting 
the  side  of  a joist  (17)  in  use  andthe  other  flange  (16)  affording 
a  bearing  portion  (25)  to  rest  on  a  supporting  structure  (26). 
The  bearing  portion  (25)  is  widest  at  the  edge  of  the 
supporting  structure  (26)  which  roughly  coincides  with  the 
end  (21)  of  the  joist  to  avoid  localised  overloading  of  the 
supporting  structure.  The  fold  (11)  forms  a  rigid  spine 
throughout  the  joist  support,  to  distribute  the  load  of  the  joist 
across  the  width  of  the  supporting  structure  (26).  Hence  low 
density  lightweight  blocks  can  be  used  for  the  supporting 
structure  with  reduced  risk  of  crushing.  A  range  of  joist  sizes 
can  be  accommodated  using  one  size  of support  because  only 
one  side  face  of  the  joist  is  located  against  the  flange  (15), 
which  also  provides  lateral  restraint  in  combination  with  an 
upright  (31)  extending  into  the  masonry. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  j o i s t   s u p p o r t   f o r   use  i n  

b u i l d i n g ,   and  to  a  b u i l d i n g   s t r u c t u r e   i n c l u d i n g   such  a  

s u p p o r t .  

Where  the   c o n t e x t   a l l o w s ,   the   e x p r e s s i o n   " j o i s t "  

i n c l u d e s   a l l   f o rms   of  s t r u c t u r a l   t i m b e r   e l e m e n t   such  a s  

r o o f   t r u s s e s   f o r   e x a m p l e   as  w e l l   as  t he   t i m b e r s   c o n -  

v e n t i o n a l l y   r e f e r r e d   to  a s  j o i s t s   and  i n t e n d e d   to  s u p p o r t  

f l o o r s   and  c e i l i n g s .  

In  t he   p a s t ,   i t   was  t h e   p r a c t i c e   to  b u i l d   j o i s t s  

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

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

t o d a y   f o r   v a r i o u s   r e a s o n s .   For  e x a m p l e ,   the   t i m b e r   o f  

wh ich   j o i s t s   a re   made  t e n d s   to  r o t ,   p a r t i c u l a r l y   where   i t  

p r o j e c t s   i n t o   a  r e l a t i v e l y   wet  e n v i r o n m e n t ,   fo r   e x a m p l e  

i n t o   the   c a v i t y   of  a  c a v i t y   w a l l .   S e c o n d l y ,   a  t i m b e r  

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

b r i d g e   which   may  e n a b l e   f i r e   to  p e n e t r a t e   t h r o u g h   a  w a l l .  

T h i r d l y ,   r e p a i r   and  a l t e r a t i o n   work  is   e x t r e m e l y   d i f f i -  

c u l t   i f   no t   i m p o s s i b l e   where   j o i s t s   a re   b u i l t   d i r e c t l y  

i n t o   m a s o n r y   b e c a u s e   i t   is  n e c e s s a r y   fo r   a  j o i s t   to  b e  

l o n g e r   t h a n   the   gap  b e t w e e n   a  p a i r   of  e x i s t i n g   w a l l s   i n t o  

which   i t   is  to  be  i n s e r t e d .  

These   d i f f i c u l t i e s   and  d r a w b a c k s   have   been   o v e r c o m e  

or  r e d u c e d   by  the   use   of  m e t a l   j o i s t   h a n g e r s .   T h e s e  

have   p r o v e d   v e r y   s a t i s f a c t o r y   when  used   c o r r e c t l y   i n  

s u i t a b l e   a p p l i c a t i o n s .   Howeve r ,   t h e r e   a re   some  a p p l i -  

c a t i o n s   fo r   which   c o n v e n t i o n a l   j o i s t   h a n g e r s   a re   u n -  

s u i t a b l e .   Use  in  t h e s e   s i t u a t i o n s   may  be  d a n g e r o u s   a n d  

is  c e r t a i n l y   u n s a t i s f a c t o r y .  



For  e x a m p l e ,   t h e r e   is  i n c r e a s i n g   u s e  o f   v e r y   l i g h t -  

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

c u l a r l y   in  t he   i n n e r   l e a f   of  an  e x t e r n a l   c a v i t y  w a l l .  

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

t r a d i t i o n a l l y   b r i c k  o r   b r e e z e  b l o c k ,   and  t h e r e   is   a  

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

c r u m b l e   and  t he   j o i s t   w i l l   become  u n s a f e   i f   a  

c o n v e n t i o n a l   j o i s t   h a n g e r   i s   u s e d .   T h i s   p r o b l e m   i s  

c a u s e d   by  t he   f a c t   t h a t   t h e   c o n v e n t i o n a l   j o i s t   i s  

a p p r o x i m a t e l y   50  m i l l i m e t r e s   w ide   a n d  t h e  c o n v e n t i o n a l  

j o i s t   h a n g e r   has   a b o u t   t he   same  w i d t h   so  t h a t   t h e   l o a d   i s  

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

t h e   f r o n t   top  edge  of  a  r e l a t i v e l y   s o f t   b l o c k .  

F u r t h e r m o r e ,   c o n v e n t i o n a l   j o i s t   h a n g e r s   a r e  

a s s e m b l e d   f rom  a  p l u r a l i t y   of  p a r t s ,   o f t e n   by  w e l d i n g .  

They  t h e r e f o r e  t e n d   t o  b e   c o s t l y   b e c a u s e   of  the   number   o f  

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

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

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

I t   is   an  o b j e c t  o f   t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  new  or  i m p r o v e d  j o i s t   s u p p o r t   f o r   use   in  b u i l d i n g   w h i c h  

o v e r c o m e s   or  r e d u c e s   t h e   a b o v e  m e n t i o n e d   d i s a d v a n t a g e s .  

A c c o r d i n g   to  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  j o i s t  

s u p p o r t   f o r   use   in  b u i l d i n g ,  f o r   s e c u r i n g   a  j o i s t   ( a s  

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

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

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

to  form  a  r i g i d   s p i n e   w h i c h   d i v i d e s   t h e   member  i n t o   a  

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

one  of   t he   f l a n g e s   i n c l u d i n g   a  f i x i n g   p o r t i o n  h a v i n g  

f i x i n g   means   f o r   s e c u r i n g   an  end  p o r t i o n   of  t he   j o i s t   t o  

t h e   member ;   the   o t h e r   f l a n g e   c o m p r i s i n g   a  b e a r i n g   p o r t i o n  

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

means   b e i n g   p r o v i d e d   on  s a i d   one  or  s a i d   o t h e r   f l a n g e   f o r  



l o c a t i n g   the   end  of  t he   j o i s t   a t   a  p o s i t i o n   such   t h a t   a  

s u b s t a n t i a l   p a r t   of  the   member  p r o j e c t s   b e y o n d   the   end  o f  

t h e   j o i s t ,   the   b e a r i n g   p o r t i o n   of  s a i d   o t h e r   f l a n g e   b e i n g  

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

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

the   f i x i n g   p o r t i o n   and  the   b e a r i n g   p o r t i o n   and  b e i n g  

a l i g n e d ,   in  u s e ,   a l o n g   an  e l o n g a t e   edge   of  t h e   j o i s t .  

P r e f e r a b l y ,   the   l o c a t i o n   means  a r e   d i s p o s e d   on  s a i d  

one  f l a n g e .   They  may  c o m p r i s e   one  or  more  t o n g u e s   o f  

m e t a l   p r e s s e d   out   of  the   p l a n e   of  the   f l a n g e   or  one  o r  

more  a p e r t u r e s   t h r o u g h   which   the   end  of  t he   j o i s t   can  b e  

s e e n .  

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

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

the   end  p o r t i o n   o f  - t h e   j o i s t .  

The  b e a r i n g   p o r t i o n   of  s a i d   o t h e r   f l a n g e   may  have   a  

w i d t h ,   m e a s u r e d   from  the  r i g i d   s p i n e ,   which   is  s u b -  

s t a n t i a l l y   g r e a t e r   t h a n   t h a t   of  t he   j o i s t ,   a t   l e a s t   a t  

the   r e g i o n   t h e r e o f   a d j a c e n t   the   end  of  the   j o i s t .  

One  or  more  k e y i n g   f o r m a t i o n s   may  be  p r o v i d e d   on  t h e  

b e a r i n g   p o r t i o n .   A l t e r n a t i v e l y   or  in  a d d i t i o n ,   one  o r  

more  f a s t e n e r   r e c e i v i n g   o p e n i n g s   may  be  p r o v i d e d   in  t h e  

b e a r i n g   p o r t i o n .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   the   s h e e t   m e t a l   member  i s  

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

f o l d   e x t e n d s   o b l i q u e l y   a c r o s s   t he   member  from  one  c o r n e r ,  

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

a d j a c e n t   the   o p p o s i t e   c o r n e r .  

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

c o m p r i s i n g   a  s u p p o r t i n g   s t r u c t u r e   (as   h e r e i n a f t e r  

d e f i n e d ) ,   a  j o i s t   ( as   h e r e i n b e f o r e   d e f i n e d ) ,   and  a  j o i s t  



s u p p o r t   a s  s e t  o u t   a b o v e ,   s e c u r i n g   t he   j o i s t   t o  t h e  

s u p p o r t i n g   s t r u c t u r e .  

A  " s u p p o r t i n g   s t r u c t u r e "   a s  h e r e i n   d e f i n e d   may  c o m p -  

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

c o u r s e s ,   or  m a y  c o m p r i s e  a   t i m b e r  s u p p o r t   on  w h i c h   t h e  

l o a d   f o r m e d   by  a  j o i s t ,   r o o f   t r u s s   or  o t h e r   t i m b e r  m e m b e r  

is   to  be  t a k e n .  

Where  t h e  s u p p o r t i n g   s t r u c t u r e   is  o f  m a s o n r y ,   t h e  

j o i s t   s u p p o r t   m a y  b e  k e y e d   i n t o   m o r t a r   or  t he   l i k e  

s e t t a b l e   m a t e r i a l   by  one  o r  m o r e   k e y i n g   f o r m a t i o n s  

p r o v i d e d   on  t he   b e a r i n g   p o r t i o n .  

I t   may  be  p r e f e r r e d   to  s e c u r e   t he   b e a r i n g  p o r t i o n   o f  

t he   j o i s t   s u p p o r t  b y  m e a n s   of   n a i l i n g   or   b o l t i n g ,   p a r t i -  

c u l a r l y   whe re   t he   s u p p o r t i n g   s t r u c t u r e   i s   m a d e  o f   t i m b e r .  

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

t h e n   be  p r o v i d e d   i n  t h e   b e a r i n g   p o r t i o n .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  more  d e t a i l  

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 : -  

FIGURE  1  i s   a  p e r s p e c t i v e   v i e w  o f   a  j o i s t   s u p p o r t  

e m b o d y i n g   t h e   i n v e n t i o n ,   s h o w i n g  t h e   p o s i t i o n   of  an  e n d  

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

FIGURE  2  is  a  d i a g r a m m a t i c   s i d e   e l e v a t i o n   o n  a  

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

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

R e f e r r i n g  t o   F i g u r e   1  o f   t h e  d r a w i n g  t h e   j o i s t  

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

m e t a l   member  10  w h i c h   has   a  s i n g l e   o b l i q u e   f o l d   1 1 ,  

e x t e n d i n g   f rom  o n e  c o r n e r   1 2  a c r o s s   t h e   m e m b e r  1 0   t o  

i n t e r s e c t   an  e l o n g a t e   edge   13  of  t h e   m e t a l   m e m b e r  



a d j a c e n t   t he   c o r n e r   14  o p p o s i t e   t he   f i r s t   m e n t i o n e d  

c o r n e r   1 2 .  

The  m e t a l   member  is  t h e r e f o r e   d i v i d e d   by  t he   f o l d   11 

i n t o   one  f l a n g e   15  which   is  g e n e r a l l y   u p r i g h t   in  use   a n d  

a n o t h e r   f l a n g e   16  wh ich   is  g e n e r a l l y   h o r i z o n t a l   in  u s e .  

The  f o l d   11  can  be  r e g a r d e d   as  a  r i g i d   s p i n e   e x t e n d -  

ing  s o m e w h a t   d i a g o n a l l y   a c r o s s   t he   m e t a l   member  10  a n d  

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

f l a n g e s   15  and  16  a re   d i s p o s e d   at   r i g h t   a n g l e s   to  e a c h  

o t h e r   and ,   in  u s e ,   the   j o i s t   17  which   is  o u t l i n e d   i n  

c h a i n   d o t t e d   l i n e s   is  p l a c e d   in  a b u t m e n t   w i t h   t he   f l a n g e s  

15  and  1b.  The  p o s i t i o n   of  the   end  of  the   j o i s t   i s  

c o n t r o l l e d   by  p l a c i n g   the   end  of  t he   j o i s t   so  t h a t   i t   c a n  

be  s een   t h r o u g h   a  j o i s t   l o c a t i n g   a p e r t u r e   18.  A l t e r n a t -  

i v e l y ,   a  t o n g u e   or  more  t h a n   one  t o n g u e   of  m e t a l   can  b e  

p r e s s e d   out   of  the   member  10  to  p r o v i d e   j o i s t   l o c a t i n g  

means   e q u i v a l e n t   to  t he   a p e r t u r e   18.  The  a p e r t u r e   18  i s  

shown  p r o v i d e d   on  the   one  f l a n g e   15  bu t   c o u l d   a l t e r n a -  

t i v e l y   be  p r o v i d e d   on  the   o t h e r   f l a n g e   1 b .  

I t   w i l l   be  s een   t h a t   the   r e m a i n d e r   of  the  m e t a l  

member  fo rms   an  e x t e n s i o n   30  e x t e n d i n g   f rom  t he   end  o f  

the  j o i s t .  

The  end  p o r t i o n   of  t he   j o i s t   is  p o s i t i o n e d   so  t h a t  

i t s   end  f a c e   is  l o c a t e d   a t   the   a p e r t u r e   18  and  i t   is  t h e n  

s e c u r e d   to  the   one  f l a n g e   15  by  s u i t a b l e   f a s t e n i n g   m e a n s .  

In  the   e m b o d i m e n t   shown,   a  number   of  n a i l   h o l e s   19  a r e  

p r o v i d e d ,   t h r o u g h   wh ich   n a i l s   can  be  d r i v e n   i n t o   t h e  

j o i s t .   A d d i t i o n a l l y ,   f o r   a l t e r n a t i v e   u s e ,   a  p a i r   o f  

l a r g e   d i a m e t e r   b o l t   h o l e s   20  a re   a l s o   p r o v i d e d .   All   o f  

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

the   one  u p r i g h t   f l a n g e   15,  t h i s   f i x i n g   p o r t i o n   l y i n g   t o  

the   r i g h t   hand  s i d e   of  the   c h a i n - d o t t e d   l i n e   21  w h i c h  

i n d i c a t e s   t he   end  of  t he   j o i s t .  



I t   w i l l   be  s e e n   t h a t   t h e   m a j o r i t y   o f  t h e   n a i l   h o l e s  

19  a r e   d i s p o s e d   w e l l   to  t he   r i g h t  o f   t h i s   l i n e   21,   so  a s  

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

w h i c h   r e q u i r e s   t h a t   t he   s t r u c t u r a l   f i x i n g s   s h o u l d   b e  

p l a c e d   and  s p a c e d   a t   such   a  d i s t a n c e   f rom  t h e   end  as  t o  

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

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

w i l l   be  a t   l e a s t   t w e n t y   t i m e s   the   n a i l   d i a m e t e r   f rom  t h e  

end  f o r   e x a m p l e .   An  a d d i t i o n a l   n a i l  h o l e   22  is  p r o v i d e d  

s o m e w h a t   c l o s e r   to  the   l i n e   21  f o r   a d d e d   s t i f f n e s s   b y  

r e d u c i n g   t h e   b u c k l i n g   l e n g t h  o f   t h e  f r e e   edge   32  of  t h e  

e x t e n s i o n   3 0 .  

A d d i t i o n a l l y ,   or  a l t e r n a t i v e l y ,   t h e   f r e e   edge   32  o f  

t he   e x t e n s i o n   30  c o u l d   be  s t i f f e n e d   by  one  o r  m o r e   r i b s  

f o r   e x a m p l e .  

The  o t h e r   f l a n g e  1 6   of  t h e  m e m b e r   10  is  d i s p o s e d  

h o r i z o n t a l l y   in  u se   and  i n c l u d e s   a  s u p p o r t   p o r t i o n   23  

w h i c h   is  d i s p o s e d   b e n e a t h  t h e   end  of  t h e   j o i s t   17  in  u s e .  

T h i s   may  c o n t r i b u t e   to  s u p p o r t i n g   and  l o c a t i n g   t h e  j o i s t  

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

23.  A  l a r g e   o p e n i n g   24  i s   p r o v i d e d   in  the   s u p p o r t  

p o r t i o n   23,  to  be  u s e d   f o r   s e c u r i n g ,  f o r   e x a m p l e ,  

p l a s t e r b o a r d   to  t h e  u n d e r s i d e   of  the   j o i s t .  

The  o t h e r   f l a n g e   16  a l s o   i n c l u d e s   a  b e a r i n g   p o r t i o n  

25.  T h i s   b e a r s   on  the   u p p e r   s u r f a c e   of   a  s u p p o r t i n g  

s t r u c t u r e   26  shown  in  d o t t e d   o u t l i n e .   The  b e a r i n g  

p o r t i o n   has   a  l a r g e   a p e r t u r e   2 7  w h i c h   may  be  u s e d   as  a  

m o r t a r   key  to  embed  the   b e a r i n g   p o r t i o n   25  in  m o r t a r   u s e d  

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

a s s i s t e d   by  v i r t u e   of  t h e   f a c t   t h a t   a  c o r n e r   2b  of  t h e  

member  10  is  a l s o   p o s i t i o n e d   to  the   l e f t   hand   s i d e   a s  

shown  of  t h e   l i n e  2 1   w h i c h   r e p r e s e n t s   t h e   p o s i t i o n   of  t h e  

e n d  o f   the   j o i s t   and  a l s o   of   t he   edge  of  the   s u p p o r t i n g  

s t r u c t u r e   26;  t h u s ,   t h e   c o r n e r   2b  i s  e m b e d d e d   in  t h e  

m o r t a r   i f   m o r t a r   is   p r o v i d e d .  



A d d i t i o n a l l y ,   a  p a i r   of  n a i l   h o l e s   29  a re   p r o v i d e d ,  

to  e n a b l e   the  j o i s t   s u p p o r t   to  be  used   on  a  s u p p o r t i n g  

s t r u c t u r e   of  t i m b e r ,   to  wh ich   i t   w i l l   t h e n   be  n a i l e d  

u s i n g   t h e s e   h o l e s   29.  A l t e r n a t i v e l y ,   a  b o l t   can  b e  

i n s e r t e d   t h r o u g h   the   a p e r t u r e   27  or  o t h e r   p u r p o s e  

d e s i g n e d   f i x i n g   means  can  be  p r o v i d e d .  

If   r e f e r e n c e   is  now  made  to  F i g u r e   2  of  t he   d r a w i n g s  

i t   w i l l   be  seen   t h a t ,   in  u s e ,   a  j o i s t   s u p p o r t   as  shown  i n  

d e t a i l   in  F i g u r e   1  is  s e c u r e d   to  each   end  of  t he   j o i s t   17 

and  e f f e c t i v e l y   fo rms   an  e x t e n s i o n   30  of  the   j o i s t  

p r o j e c t i n g   from  the   end  of  t he   j o i s t .   Th i s   e x t e n s i o n   i s  

t he   p a r t   of  the  j o i s t   s u p p o r t   to  the  l e f t   hand  s i d e   o f  

the   l i n e   21  in  F i g u r e   1 .  

When  the   j o i s t   has   been   t h u s   e x t e n d e d   by  means   of  a  

p a i r   of  j o i s t   s u p p o r t s ,   t h e s e   e x t e n s i o n s   30  can  be  r e s t e d  

on  the   p r e v i o u s l y   p r o v i d e d   s u p p o r t i n g   s t r u c t u r e s   26.  F o r  

e x a m p l e ,   where   one  is  c o n s i d e r i n g   the   b u i l d i n g   of  a  h o u s e  

u s i n g   m a s o n r y   w a l l s ,   the   w a l l s   w i l l   be  b u i l t   up  to  t h e  

l e v e l   a t   which   the   j o i s t s   a re   to  be  p r o v i d e d   and  a  p a i r  
of  j o i s t   s u p p o r t s   a c c o r d i n g   to  the   i n v e n t i o n   w i l l   t h e n   b e  

s e c u r e d ,   fo r   e x a m p l e   by  n a i l i n g ,   to  the  end  p o r t i o n s   o f  

t he   j o i s t   17.  The  e x t e n s i o n s   30  a t   each   end  of  the   j o i s t  

can  t h e n   be  r e s t e d   on  the  m a s o n r y   of  the   w a l l s   as  s h o w n  

in  F i g u r e   2.  I t   w i l l   be  s een   t h a t   the   s t r u c t u r e   is  f u l l y  
s t a b l e   w i t h o u t   any  a d d i t i o n a l   c o u r s e s   of  m a s o n r y   b e i n g  
b u i l t   above   the   j o i s t   s u p p o r t   a t   t h a t   s t a g e .  

In  c o n t r a s t ,   the   c o r r e c t   use  of  a  c o n v e n t i o n a l   j o i s t  

h a n g e r   r e q u i r e s   t h a t   i t   is  h e l d   in  p l a c e   by  s e v e r a l  

c o u r s e s   of  m a s o n r y   above   the  l e v e l   of  the   h a n g e r   b e f o r e  

the   j o i s t   can  be  s u p p o r t e d .   In  p r a c t i c e ,   t h i s   r e q u i r e -  

ment  is  f r e q u e n t l y   i g n o r e d   and  i t   is  no t   unknown  for   t h e  

j o i s t s   to  be  i n s e r t e d   w i t h   no  m a s o n r y   p r o v i d e d   above   t h e  

c o n v e n t i o n a l   h a n g e r s   and  for   the   b r i c k s   or  b l o c k s   to  b e  

used   in  b u i l d i n g   the   w a l l   a b o v e   to  be  s t a c k e d   on  b o a r d i n g  



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

to  be  a n c h o r i n g   in  p o s i t i o n .   T h i s   f r e q u e n t l y   r e s u l t s   i n  

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

can  r e s u l t   i n  i t s   s u b s e q u e n t l y   p u l l i n g   ou t   of  the   m a s o n r y  

and  can   a l s o   r e s u l t   i n  t h e   m a s o n r y  b e i n g   e x c e s s i v e l y  

s t r e s s e d   a t   the   edge   a d j a c e n t   the   j o i s t ,   c a u s i n g  d a m a g e  

to  t h e   m a s o n r y .  

With   t h e  j o i s t   s u p p o r t   a c c o r d i n g  t o   t h e  i n v e n t i o n ,  

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

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

by  the   f o l d   11  a n d  n o t   f rom  any   a n c h o r i n g  e f f e c t   due  t o  

m a s o n r y   d i s p o s e d   a b o v e   t h e   b e a r i n g   p o r t i o n   2 5 .  

T h i s   f e a t u r e   of   t he   j o i s t   s u p p o r t  m a k e s   i t   a d a p t a b l e  

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

w a l l .   In  t h i s   c a s e ,   t h e r e   w o u l d  n o r m a l l y   be  no  m a s o n r y  

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

make  t h e   use   of  a  c o n v e n t i o n a l   j o i s t   h a n g e r  i m p r a c t i -  

c a b l e .  

R e t u r n i n g   now  to  F i g u r e   1  o f   t h e   d r a w i n g s   i t   w i l l   b e  

s e e n   t h a t   the   w i d t h  o f   the   b e a r i n g  p o r t i o n   25  in  t h e  

r e g i o n   of  t he   l i n e   21  a t   t h e   end  of  t h e   j o i s t   is  a t  i t s  

g r e a t e s t ,   and  t h a t   t h e  w i d t h   t h e n   t a p e r s   away  in  the   f o r m  

of  a  " t r i a n g l e   b u t   w i t h   t he   f o l d   11  a f f o r d i n g   a  r i g i d  

s p i n e   t h r o u g h o u t  t h e   d i s t a n c e   f rom  the   l i n e  2 1   to  t h e  

c o r n e r  1 2 .  

When  the   j o i s t   s u p p o r t   i s  p l a c e d  i n   p o s i t i o n  o n   a  

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

ing  b l o c k s ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   t he   l o a d   of  t h e  

j o i s t   is   s p r e a d  a c r o s s   t he   w i d t h   of  t he   b e a r i n g   p o r t i o n  

in  t h e   r e g i o n   of  t h e   l i n e   21  d e n o t i n g   the   end  of  t h e  

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

l i g h t w e i g h t   b l o c k s   f o r m i n g   the   s u p p o r t i n g   s t r u c t u r e   2 6 .  

The  r i g i d i t y   of  t he   s p i n e   f o r m e d   by  the   f o l d   11,  h o w e v e r ,  



a l s o   s e r v e s   to  d i s t r i b u t e   the   j o i s t   l oad   a c r o s s   t h e  

t h i c k n e s s   of  the   l i g h t w e i g h t   b l o c k .   In  t h i s   way,  t h e  

l o a d   is  no t   c o n c e n t r a t e d   on  the   f o r w a r d   edge  of  t h e  

b l o c k ,   wh ich   m i g h t   c a u s e   t h a t   f o r w a r d   edge  to  c r u m b l e ,  

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

of   t he   top   s u r f a c e   of  t he   b l o c k .   I t   has   b e e n  

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

which   m e a s u r e s   a p p r o x i m a t e l y   b0  m i l l i m e t r e s   a l o n g   t h e  

l i n e   21  by  '(0  m i l l i m e t r e s   a l o n g   the   f o l d   11,  i t   i s  

p o s s i b l e   to  l oad   the   j o i s t   so  s t r o n g l y   t h a t   d i s t o r t i o n   o f  

the   m e t a l   of  t he   j o i s t   s u p p o r t   w i l l   o c c u r   b e f o r e   f a i l u r e  

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

3 .5   N/m2  f o r   e x a m p l e .  

The  e m b o d i m e n t   of  j o i s t   s u p p o r t   shown  in  t h e  

d r a w i n g s   and  d e s c r i b e d   above   has   c o n s i d e r a b l e   a d v a n t a g e s  

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

F i r s t l y ,   i t   can  be  m a n u f a c t u r e d   q u i t e   s i m p l y   by  s t a m p i n g  

and  p r e s s i n g   f rom  s h e e t   m e t a l   wh ich   can  be  g a l v a n i s e d   t o  

any  d e s i r e d   t h i c k n e s s   as  i t   does   no t   need  to  be  w e l d e d .  

The  s h e e t   m e t a l   member  10  is  g e n e r a l l y   r e c t a n g u l a r ,   b e i n g  

s l i g h t l y   skewed  as  shown  to  p e r m i t   the   c o r n e r   2b  to  l i e  

i n b o a r d   of  the   l i n e   21  and  of  t he   edge  of  t he   s u p p o r t i n g  

s t r u c t u r e   2b.  Th i s   means  t h a t   l a r g e   n u m b e r s   of  t h e  

m e t a l   members   can  be  cu t   w i t h o u t   s u b s t a n t i a l   w a s t a g e   f r o m  

a  s i n g l e   s h e e t .  

As  r e f e r r e d   to  a b o v e ,   i t   is  u n n e c e s s a r y   to  have   a n y  

m a s o n r y   above   the   j o i s t . s u p p o r t   to  make  i t   f u l l y   e f f e c t -  

i v e .   I t   can  t h e r e f o r e   be  used   f o r   f i x i n g   r o o f   j o i s t s   a n d  

r o o f   t r u s s e s   f o r   e x a m p l e   i n c l u d i n g   t r u s s e s   u sed   fo r   m o n o -  

p i t c h   and  p a r t - p r o f i l e   r o o f s .   I t   is  no t   n e c e s s a r y   f o r  

t h e r e   to  be  a  m o r t a r   bond  to  h o l d   the  j o i s t   s u p p o r t   i n  

p o s i t i o n .   I f   m o r t a r   is  u s e d ,   h o w e v e r ,   t he   bond  i s  

e x t r e m e l y   good  and ,   c o m p a r e d   w i t h   a  c o n v e n t i o n a l   w e l d e d  

h a n g e r ,   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 r e   is  a  much  

r e d u c e d   t e n d e n c y   for   the   m o r t a r   bond  to  be  b r o k e n .   T h e  



f o r c e s   a c t i n g   o n  t h e   b e a r i n g   p o r t i o n   2 5  o f   t h e   j o i s t  

s u p p o r t ,   in  u s e ,   a r e   l a r g e l y   downward   c o m p r e s s i v e   f o r c e s  

w h e r e a s ,   w i t h   a  c o n v e n t i o n a l   j o i s t   h a n g e r ,   t he   f o r c e s   o n  

t he   b e a r i n g   p o r t i o n   t e n d   to  b e  b o t h   downward   c o m p r e s s i v e  

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

b e a r i n g   p o r t i o n   ou t   of  the   m o r t a r   j o i n t .   T h i s   i s  

b e c a u s e   the   j o i s t   is  d i s p o s e d   b e l o w   t he   f o r w a r d   edge   o f  

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

The  j o i s t   s u p p o r t   of  t h e   p r e s e n t   i n v e n t i o n   is  p o s i -  

t i v e l y   s e c u r e d   a t   t h e  s i d e  o f   the   j o i s t  b y   means   of  t h e  

f i x i n g s   p a s s i n g   t h r o u g h   h o l e s   19  or  20.  T h e r e   is  a n  

u p r i g h t   31  p r o v i d e d   by  the   one  f l a n g e   15  of  t h e  e x t e n s i o n  

30.  T h i s   u p r i g h t   31  is  d i s p o s e d   b e t w e e n   a d j a c e n t   m a s o n r y  
e l e m e n t s   of  t he   w a l l  s t r u c t u r e   as  i t   i s   b u i l t   up .   I n  

c o m b i n a t i o n ,   t h e s e   two  f e a t u r e s   p e r m i t   t h e   j o i s t   s u p p o r t  

to  g i v e   some  l a t e r a l  r e s t r a i n t   to  t he   j o i s t ,  i n   a d d i t i o n  

to  m e r e l y   t r a n s f e r r i n g   t he   l o a d   f rom  t h e   j o i s t   to  t h e  

w a l l .  

S i n c e   t h e  j o i s t   is  l o c a t e d   o n l y   a g a i n s t   t h e   t w o  

f l a n g e s   15  and  1b,  i t   w i l l   be  a p p r e c i a t e d   t h a t   a l l   s i z e s  

of  j o i s t   can  be  a c c o m m o d a t e d   w i t h   one  or  two  s u i t a b l e  

s i z e s   of   j o i s t   s u p p o r t   and  a l s o   t h a t ,   p r o v i d e d   a d e q u a t e  

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

r o o f   t r u s s e s   a n d  s o   o n  c a n   a l s o   be  a c c o m m o d a t e d .   T h i s  

means   t h a t   a  s u p p l i e r   or  a  b u i l d e r   does   no t   need   t o  h o l d  

a  l a r g e   r a n g e   of  s t o c k s   to  c o v e r   a l l   r e q u i r e m e n t s .   I t  

w i l l   be  s e e n   t h a t   t he   j o i s t   s u p p o r t s   in  t h e  f o r m   s h o w n  

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

s t o r a g e .  

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

can   be  made  to  t h e  s h a p e  o f   t he   j o i s t   s u p p o r t   and  to  t h e  

f i x i n g   a r r a n g e m e n t s .   For   e x a m p l e ,   i n s t e a d   of  p r o v i d i n g  

n a i l   h o l e s   and  b o l t   h o l e s   19  and  20  on  the   f i x i n g   p o r t i o n  



of  t he   one  f l a n g e   15,  t h i s   c o u l d   be  p r o v i d e d   w i t h  

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

j o i s t   c o u l d   be  d r i v e n   i n t o   p o s i t i o n   u s i n g   a  hammer  o r  

p r e s s .   In  t h i s   way,  r o o f   t r u s s e s   fo r   e x a m p l e   c o u l d   b e  

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

a r e   f i t t e d   in  the   f a c t o r y   b e f o r e   the  r o o f   t r u s s e s   a r e  

d e l i v e r e d   to  a  b u i l d i n g   s i t e .  

A l t h o u g h   t he   j o i s t   s u p p o r t   shown  has   a  f o l d   11 

e x t e n d i n g   s o m e w h a t   d i a g o n a l l y   from  one  c o r n e r   12  to  t h e  

r e g i o n   of  the   o p p o s i t e   c o r n e r   14,  t h i s   need  not   n e c e s s a r y  
be  the   c a s e   and  the  s u p p o r t   c o u l d   be  of  s i m p l e   a n g l e  

s e c t i o n ,   p r o v i d e d   t h a t   a d e q u a t e   b e a r i n g   a r e a   and  f i x i n g  

a r e a   were   p r o v i d e d .   In  t h i s   c a s e ,   i t   m i g h t   be  n e c e s s a r y  
to  r e d u c e   the   h e i g h t   of  t he   u p r i g h t   31  on  the   e x t e n s i o n  

3 0  o f   the  one  f l a n g e   15,  in  o r d e r   to  a c c o m m o d a t e   c o u r s i n g  
of  b r i c k w o r k   or  o t h e r   m a s o n r y   in  u s e .  

A l t h o u g h   the  f l a n g e s   a r e   g e n e r a l l y   p l a n a r ,   t h e y  
c o u l d   be  r i b b e d   or  o t h e r w i s e   p r o f i l e d   f o r   s t i f f n e s s   or  t o  

i m p r o v e   k e y i n g   or  f r i c t i o n .  

I t   is  i n t e n d e d   the   j o i s t   s u p p o r t   shown  s h o u l d   b e  

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

a re   u s e d   a l t e r n a t e l y ,   w i th   t he   j o i s t   d i s p o s e d   a t  

c o n v e n t i o n a l   c e n t r e s   of  400  m i l l i m e t r e s ,   the   u p r i g h t   31 
w i l l   be  s p a c e d   c o r r e c t l y   to  o c c u r   in  t he   i n t e r s t i c e s  

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

a l t e r n a t e   b a y s .  

I f   i t   is  f o u n d ,   in  u s e ,   t h a t   the   p o s i t i o n i n g   of  t h e  

j o i s t   s u p p o r t s   d o e s   no t   a g r e e   w i t h   the   p o s i t i o n i n g   of  t h e  

m a s o n r y   e l e m e n t s ,   a  m a s o n r y   saw  can  be  used   to  s l o t   t h e  

m a s o n r y   e l e m e n t s   to  a c c o m m o d a t e   the   u p r i g h t   31.  If   i t   i s  

d e s i r e d   to  use  the   j o i s t   s u p p o r t   in  r e n o v a t i o n   of  e x i s t -  

ing  b u i l d i n g s ,   a  m a s o n r y   saw  can  a g a i n   be  u sed   to  p r o d u c e  



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

j o i s t   s u p p o r t   c a n  b e   s l i d .   I t   w i l l  b e   a p p r e c i a t e d   t h a t  

no  m o r t a r  i s   r e q u i r e d   to  s e c u r e   t h e   j o i s t  s u p p o r t   i n  

p o s i t i o n   so  t h a t   r e n o v a t i o n   work  is  much  more  s a t i s -  

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

h a n g e r   w h i c h   r e q u i r e s   a  m o r t a r   b o n d   to  p r o v i d e  ' e d g e  

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



1.  A  j o i s t   s u p p o r t   f o r   use  in  b u i l d i n g ,   fo r   s e c u r i n g   a  

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

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

f o l d   (11)   e x t e n d i n g   c o m p l e t e l y   a c r o s s   i t   to  form  a  r i g i d  

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

p l a n a r   m u t u a l l y   p e r p e n d i c u l a r   f l a n g e s   ( 1 5 , 1 6 ) ;   one  of  t h e  

f l a n g e s   (15)   i n c l u d i n g   a  f i x i n g   p o r t i o n   h a v i n g   f i x i n g ,  

means   ( 1 9 , 2 0 )   fo r   s e c u r i n g   an  end  p o r t i o n   of  the   j o i s t  

(17)   to  t he   member ;   t h e   o t h e r   f l a n g e   (16)   c o m p r i s i n g   a  

b e a r i n g   p o r t i o n   (25)   a d a p t e d   t o  b e a r   on  the  s u p p o r t i n g  

s t r u c t u r e   ( 2 6 ) ;   l o c a t i o n   means   (18)   b e i n g   p r o v i d e d   on  

s a i d   one  or  s a i d   o t h e r   f l a n g e   fo r   l o c a t i n g   the  end  ( 2 1 )  

of  t he   j o i s t   (17)   a t   a  p o s i t i o n   such   t h a t   a  s u b s t a n t i a l  

p a r t   (30)  of  the   member  p r o j e c t s   b e y o n d   the  end  of  t h e  

j o i s t ,   the   b e a r i n g   p o r t i o n   (25)   of  s a i d   o t h e r   f l a n g e   ( 1 6 )  

b e i n g   l o c a t e d   w h o l l y   w i t h i n   s a i d   p r o j e c t i n g   p a r t   (30)  a n d  

the   r i g i d   s p i n e   (11)   e x t e n d i n g   t h r o u g h o u t   at  l e a s t   a  

m a j o r   p a r t   of  b o t h   the   f i x i n g   p o r t i o n   and  the  b e a r i n g  

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

of  the  j o i s t   ( 1 7 ) .  

2.  A  j o i s t   s u p p o r t   a c c o r d i n g   to  Claim  1  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   the   l o c a t i o n   means  (18)  a r e  

d i s p o s e d   on  s a i d   one  f l a n g e   ( 1 5 ) .  

3.  A  j o i s t   s u p p o r t   a c c o r d i n g   to  Cla im  1  or  Claim  2 

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   the   l o c a t i o n   means  ( 1 8 )  

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

p l a n e   of  the   f l a n g e .  

4.  A  j o i s t   s u p p o r t   a c c o r d i n g   to  Cla im  1  or  Claim  2 

w h e r e i n   the   l o c a t i o n   means  c o m p r i s e   one  or  more  a p e r t u r e s  

(18)   t h r o u g h   which   the   end  (21)   of  t h e   j o i s t   can  be  s e e n .  



5:  A  j o i s t   s u p p o r t   a c c o r d i n g   to  a n y  p r e c e d i n g   c l a i m  

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   o t h e r   f l a n g e   (16)   may 

a d d i t i o n a l l y   i n c l u d e   a  s u p p o r t   p o r t i o n   (23)   d i s p o s e d ,   i n  

u s e ,   in  s u p p o r t i n g   r e l a t i o n   b e n e a t h   the   end  p o r t i o n   o f  

t he   j o i s t   ( 1 7 ) .  

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

f u r t h e r   c h a r a c t e r i s e d   i n  t h a t   t he   w i d t h  o f   s a i d   o t h e r  

f l a n g e   (16 )   m e a s u r e d   f rom  t h e  r i g i d   s p i n e   (11 )   i s  

s u b s t a n t i a l l y   g r e a t e r   t h a n   the   w i d t h   of  t h e  j o i s t   (17)   a t  

l e a s t   a t   t he   r e g i o n   t h e r e o f   a d j a c e n t   t he   end  (21)   of  t h e  

j o i s t .  

7.  A  j o i s t   s u p p o r t   a c c o r d i n g  t o   any  p r e c e d i n g   c l a i m  

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   one  or  more  k e y i n g  

f o r m a t i o n s   ( 2 7 )  a r e   p r o v i d e d   on  t he   b e a r i n g   p o r t i o n   ( 2 5 ) .  

8.  A  j o i s t   s u p p o r t   a c c o r d i n g   to  a n y  o n e  o f   C l a i m s   1  t o  

b  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   f a s t e n e r   r e c e i v i n g  

o p e n i n g s   (29 )   a r e   p r o v i d e d   in  the   b e a r i n g   p o r t i o n   ( 2 5 ) .  

9.  A  j o i s t   s u p p o r t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   t he   s h e e t  m e t a l   member  i s  

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

f o l d  ( 1 1 )   e x t e n d s   o b l i q u e l y   a c r o s s   the   member  f rom  o n e  

c o r n e r   (12 )   to  i n t e r s e c t  t h e   l o n g e r   s i d e   (13)   of  t h e  

e l o n g a t e   r e c t a n g l e   a d j a c e n t   the   o p p o s i t e   c o r n e r   ( 1 4 ) .  

10.  A  b u i l d i n g   s t r u c t u r e   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   a  s u p p o r t i n g   s t r u c t u r e   ( 2 b ) ,   a  j o i s t   ( 1 7 ) ,  a n d  

a  j o i s t   s u p p o r t   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 

s e c u r i n g   the   j o i s t   to  the   s u p p o r t i n g  s t r u c t u r e .  
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