
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets  

©  Publication  number: 0   0 0 5   4 1 8  
A 2  

E U R O P E A N   PATENT  A P P L I C A T I O N  

y)  Application  number:  79850038.5 

g)  Date  of  filing:  02.05.79 

0)  rntci.*:  E  04  C  2/42,  F  16  B  2 / 2 4 ,  
E01  C  9/10,  E  01  D  1 9 / 1 2  

®  Priority:  03.05.78  SE  7805099 

@  Date  of  publication  of  application:  14.11.79 
Bulletin  79/23 

@  Designated  Contracting  States:  AT  DE  FR  GB  IT 

jj)  Applicant:  Weland  &  Soner  AB,  P.O.  Box  8,  S-330  23 
Smalandsstenar  (SE) 

Inventor:  Hakansson,  Johnny,  Bjorkgatan  4,  S-330  23 
Smalandsstenar  (SE) 

®  Representative:  Wallln,  Bo-G6ran  et  al,  AWAPATENT 
AB  Box  5117,  S-200  71  Malmo  (SE) 

@  Load  transmitting  fastening  elements  for  gratings. 

©  A  fastening  element  (1  6)  for  the  interconnection  of  gratings 
(10,  11).  The  fastening  element  is  of  l-shape  and  intended  to  be 
placed  between  the  edge  steel  members  (13)  of  two  juxtaposed 
gratings  so  that  the  steel  members  rest  on  the  supporting 
surfaces  (21  )  formed  on  the  lower  flange  (1  7)  of  the  fastening 
element.  The  upper  flange  (18)  of  the  fastening  element  has 
lugs  (20)  which  are  bent  out  of  a  flange  side  face  in  one  direction 
longitudinally  of  the  edge  steel  members.  After  the  mounting  of 
the  fastening  element  said  side  face  of  the  flange  (1  8)  is  bent 
down  into  engagement  with  the  upper  edge  surfaces  of  the  edge 
steel  members  (13)  whereby  the  lugs  (20)  are  pushed  down 
outside  the  remote  side  faces  of  the  edge  steel  members  (13). 
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A   fastening  element  (16)  for  the  interconnection  of  gratings 
(10, 11).  The  fastening  element  is  of  I-shape  and  intended  to  be 
placed  between  the  edge  steel  members  (13)  of  two  juxtaposed 
gratings  so  that  the  steel  members  rest  on  the  supporting 
surfaces  (21)  formed  on  the  lower  flange  (17)  of  the  fastening 
element.  The  upper  flange  (18)  of  the  fastening  element  has 
lugs  (20)  which  are  bent  out  of  a  flange  side  face  in  one  direction 
longitudinally  of  the  edge  steel  members.  After  the  mounting  of 
the  fastening  element  said  side  face  of  the  flange  (18)  is  bent 
down  into  engagement  with  the  upper  edge  surfaces  of  the  edge 
steel  members  (13)  whereby  the  lugs  (20)  are  pushed  down 
outside  the  remote  side  faces  of  the  edge  steel  members  (13). 



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

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

t i o n   b e t w e e n   two  s e a t i n g s ,   t h e r e   may  a r i s e   some  d i f f e -  

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

one  of   t h e   g r a t i n g s   i s   s u b j e c t e d   to   l o a d   o r   i f   b o t h   g r a t -  

i n g s   a r e   s u b j e c t e d   to  l o a d s   of   d i f f e r e n t   s i z e s .   Wi th   l a r g e  

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

t he   d i f f e r e n c e   in  l e v e l   b e t w e e n   t h e   g r a t i n g s   may  be  p a r -  

t i c u l a r l y   n o t i c e a b l e   by  and  r i s k y   to  p e d e s t r i a n s   t r a f f i c k -  

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

to  u n i t e   t h e   j u x t a p o s e d   g r a t i n g s   in  some  way  or   o t h e r .  

U s u a l l y ,   t h i s   has   b e e n   d o n e   by  s c r e w i n g   t o g e t h e r   t h e  

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

t o g e t h e r   in  some  o t h e r   m a n n e r   w i t h   t h e   a i d   of   f a s t e n i n g  

e l e m e n t s ,   e . g .   a c c o r d i n g   to   t h e   p u b l i s h e d   S w e d i s h   p a t e n t  

a p p l i c a t i o n   7 4 0 3 6 8 2 - 3 .   The  p r i o r - a r t   c o n n e c t i n g   m e t h o d s  

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

in  u s e   and  h a v e   o f t e n   made  i t   n e c e s s a r y   to   m o u n t   t h e  

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

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

The  p r e s e n t  i n v e n t i o n   h a s   f o r   i t s   o b j e c t   to  p r o v i d e  

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

g r a t i n g s   can   be  m o u n t e d   in  a  s i m p l e   m a n n e r   w i t h o u t   m a k i n g  

i t   n e c e s s a r y   to  l i f t   t h e   g r a t i n g s   in  r e l a t i o n   to  e a c h  

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

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

of  I - s h a p e   h a v i n g   u p p e r   and  l o w e r   f l a n g e s   and  a  web  b e -  

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

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

and  w h i c h   i s   of   s u b s t a n t i a l l y   t h e   same  l e n g t h   as   t h e  

h e i g h t   of  t h e   e d g e   s t e e l   m e m b e r s   a t   r i g h t   a n g l e s   to   t h e  

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

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



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

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

a r e   b e n t   o u t   of   a  f l a n g e   s i d e   f a c e   in   one   d i r e c t i o n  

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

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

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

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

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

s i d e   f a c e s   of   t h e   two  e d g e   s t e e l   m e m b e r s .  

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

h e r e i n b e l o w   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  

in  w h i c h :  

F i g .   1  shows   a  f a s t e n i n g   e l e m e n t   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   as  s e e n   f rom  one  l a r g e   s i d e ;  

F i g .   2  i s   a  v i e w   t a k e n   on  t h e   l i n e   I I - I I   in   F i g .  

1 ;  

F i g .   3  i s   a  v i e w   t a k e n   on  t h e   l i n e   I I I - I I I   in   F i g .  

1 ;  

F i g .   4  i s   a  s e c t i o n   of   two  j u x t a p o s e d   g r a t i n g s  

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

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g .   5  i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   V-V  in  F i g .  

4 ;  

F i g .   6  i s   a  p l a n   v i e w   t a k e n   on  t h e   l i n e   V I - V I   i n  

F i g .   4 .  

F i g .   4  s h o w s   two  g r a t i n g s   10,   11  w h i c h   a r e   p l a c e d  

in   j u x t a p o s i t i o n .   The  g r a t i n g s   c o n s i s t   of   a  s e r i e s   o f  

j u x t a p o s e d   s u p p o r t i n g   s t e e l   m e m b e r s   12 ,   13  w h i c h   a r e  

i n t e r c o n n e c t e d   by  m e a n s   of   t r a n s v e r s e   r o d s   14  s p a c e d  

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

s u p p o r t i n g   s t e e l   m e m b e r s   12,   13.   The  s u p p o r t i n g   s t e e l  

m e m b e r s   and  t h e   t r a n s v e r s e   r o d s   can   be  i n t e r c o n n e c t e d  

by  p r e s s u r e   w e l d i n g .   In  t h e   e m b o d i m e n t   i l l u s t r a t e d   t h e  

t r a n s v e r s e   r o d s   a r e   of  s q u a r e   c r o s s - s e c t i o n ,   t h e   r o d s  

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

l o n g i t u d i n a l   s u p p o r t i n g   s t e e l   m e m b e r s   13  w i l l   h e r e i n -  



a f t e r   be  d e s i g n a t e d   " e d g e   s t e e l   m e m b e r s " .   The  s u p p o r t -  

i n g   s t e e l   m e m b e r s   12  and  t h e   e d g e   s t e e l   m e m b e r s   13  

r e s t   f r e e l y   on  s e a t i n g s   ( n o t   s h o w n ) .   B e t w e e n   t h e   s e a t i n g s  

t h e   g r a t i n g s   can   t h e r e f o r e   move  v e r t i c a l l y   in  r e l a t i o n  

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

or  i f  o n l y   one   of   t h e   g r a t i n g s   i s   s u b j e c t e d   to  l o a d .   T h u s ,  

i f   t h e   g r a t i n g   11  i s   l o a d e d   in  t h e   d i r e c t i o n   of  t he   a r -  

row  15  t h e   g r a t i n g ,   i f   no  s p e c i a l   m e a s u r e s   w e r e   t a k e n ,  

w o u l d   s i n k   a  r a t h e r   c o n s i d e r a b l e   d i s t a n c e   down  b e l o w  

t h e   l e v e l   of   t h e   g r a t i n g   10,  p a r t i c u l a r l y   i f   t h e   g r a t i n g s  

have   b e e n   g i v e n   t o o   s l e n d e r   d i m e n s i o n s   or   have   l a r g e  

f r e e   s p a n   w i d t h s .   T h e s e   m o v e m e n t s   b e t w e e n   t h e   j u x t a p o s e d  

g r a t i n g s   10,   11  a r e   e l i m i n a t e d   by  t h e   use   of  a  f a s t e n i n g  

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

F i g s .   1-3  show  an  e m b o d i m e n t   of   a  f a s t e n i n g   e l e -  

ment   16  a c c o r d i n g   to  t h e   i n v e n t i o n .   In  t h i s   i n s t a n c e ,  

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

s h e e t   m e t a l   a p p r o x i m a t e l y   i n t o   I - s h a p e   h a v i n g   u p p e r  
and  l o w e r   b a r s   o r   f l a n g e s   17  and  18,  r e s p e c t i v e l y ,   w i t h  

a  web  19  t h e r e b e t w e e n .   The  u p p e r   f l a n g e   18  of  t h e  

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

l u g s   20  w h i c h   h a v e   b e e n   b e n t   a t   r i g h t   a n g l e s   in  o n e  

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

The  l o w e r   f l a n g e   17  has   u p p e r   s u p p o r t i n g   e d g e   s u r -  

f a c e s   21  on  w h i c h   t h e   e d g e   s t e e l   m e m b e r s   13  of   t h e   j u x -  

t a p o s e d   g r a t i n g s   10,   11  a r e   a d a p t e d   to  r e s t .   In  t h e   e m -  

b o d i m e n t   i l l u s t r a t e d ,   t h e   e d g e   s u r f a c e s   22  of   t h e  

u p p e r   f l a n g e   18,  w h i c h   f a c e   t h e   s u p p o r t i n g   e d g e   s u r -  

f a c e s   21,  a r e   c u t   o b l i q u e l y   o u t w a r d l y   and  u p w a r d l y  

a t   an  a n g l e   of   s a y   15°  to   a  n o r m a l   of   t h e   web  19.  I n  

t h e   e m b o d i m e n t   i l l u s t r a t e d   t h e   l o w e r   f l a n g e   17  has   b e e n  

g i v e n   a  l a r g e r   h e i g h t   t h a n   t h e   t h i c k n e s s   of   t h e   p i e c e  

of  s h e e t   m e t a l   so  t h a t   t h e   l o w e r   f l a n g e   17  can   f u l f i l l  

i t s   t a s k   of   a  s u p p o r t i n g   c r o s s   beam  in  a  b e t t e r   w a y .  

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

17,  18,  i . e .   t h e   l e n g t h   of   t h e   web  19,  i s   so  a d a p t e d  



to   t h e   h e i g h t   of   t h e   e d g e   s t e e l   m e m b e r s   13  t h a t   s a i d  

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

17  and  t h e   u p p e r   f l a n g e   18  a f t e r   t h e   l a t t e r   h a s   b e e n  

b e n t   down,   in  c o n n e c t i o n   w i t h   t h e   m o u n t i n g ,   i n t o   t h e   p o -  
s i t i o n   shown  in  F i g s .   4 - 6 ,   w h e r e   t h e   h o l d i n g   l u g s   p r o -  

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

13,   t h e r e b y   f i x i n g   t h e   f a s t e n i n g   e l e m e n t   in   p o s i t i o n  

and   p r e v e n t i n g   r o t a t i o n   of  s a i d   e l e m e n t .  

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

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

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

of   a  h o t - g a l v a n i z e d   f a s t e n i n g   e l e m e n t   m i g h t   c r a c k ,   w i t h  

r e s u l t i n g   c o r r o s i o n   of  t h e   f a s t e n i n g   e l e m e n t .   The  f a s t e n -  

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

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

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

M o u n t i n g   of  t he   f a s t e n i n g   e l e m e n t   c a n   be  r e a l i z e d  

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

t i o n .   I t   i s   n o t   n e c e s s a r y   to   r a i s e   t h e   g r a t i n g s ,   a n d  

n e i t h e r   n e e d   t h e   f a s t e n i n g   e l e m e n t   be  i n s e r t e d   in   p o s i -  

t i o n   f r o m   b e l o w .   For   m o u n t i n g ,   u s e   i s   made   o f   a  s c r e w  

d r i v e r   to   b e n d   a p a r t   t h e   e d g e   s t e e l   m e m b e r s   13  of   t h e  

g r a t i n g s   10,   11  s u f f i c i e n t l y   f o r   t h e   f a s t e n i n g   e l e m e n t ,  

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

F i g s .   1 - 3 ,   to  be  p u s h e d   down  b e t w e e n   t h e   e d g e   s t e e l  

m e m b e r s   13,  t h e   l o w e r   f l a n g e   17  b e i n g   p a r a l l e l   w i t h   t h e  

e d g e   s t e e l   m e m b e r s   13.   A f t e r   t h e   f a s t e n i n g   e l e m e n t   h a s  

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

i s   t u r n e d   so  t h a t   t h e   l o w e r   f l a n g e   17  w i l l   e x t e n d   t r a n s -  

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

m e m b e r s   13.   Then   t h e   u p 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   1 8  

i s   h a m m e r e d   down  i n t o   t h e   p o s i t i o n   s h o w n   in   F i g s .   4 - 6 .  

When  t h e   u p p e r   f l a n g e   i s   h a m m e r e d   down  i n   t h i s   way  u s e  

can   be  made  of   a  s c r e w   d r i v e r   to   k e e p   t h e   f a s t e n i n g  

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

17  d i r e c t e d   t r a n s v e r s e l y   of   t h e   e d g e   s t e e l   m e m b e r s   1 3 .  



I f   t h e   f a s t e n i n g   e l e m e n t   i s   r e t a i n e d   in   t h i s   way  t h e  

p l a y   b e t w e e n   t h e   f a s t e n i n g   e l e m e n t   and  t h e   e d g e   s t e e l  

m e m b e r s   13  w i l l   b e s i d e s   be  t h e   s m a l l e s t   p o s s i b l e .   T h e  

f a s t e n i n g   e l e m e n t s   can   be  m o u n t e d   s p a c e d   3  to  4  dm  a p a r t ,  
and  n o r m a l l y   u s e   c an   be  made  of  two  to  f o u r   f a s t e n i n g  

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

The  s l o p i n g   s u r f a c e s   22  a t   t h e   l o w e r   e d g e   of  t h e  

u p p e r   f l a n g e   18  f a c i l i t a t e   t u r n i n g   t h e   f a s t e n i n g   e l e m e n t  

16  d u r i n g   m o u n t i n g   s i n c e   t h e   s u r f a c e s   22  o w i n g   to   t h e i r  

o b l i q u i t y   w i l l   f u n c t i o n   as  g u i d i n g   cam  s u r f a c e s .  

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

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

f l a n g e   18  i s   f i r s t   b e n t   up  w i t h   t he   a i d   of  a  s c r e w  

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

men t   i s   r o t a t e d   t h r o u g h   a  q u a r t e r   of  a  t u r n   w i t h   t he   a i d  

of  a  p a i r   of   t o n g s   o r   o t h e r   t o o l   so  t h a t   t h e   l o w e r   f l a n g e  

17  of   t h e   f a s t e n i n g   e l e m e n t   can   be  w i t h d r a w n   f rom  b e -  

t w e e n   t h e   two  e d g e   s t e e l   m e m b e r s   1 3 .  



1.  A  f a s t e n i n g   e l e m e n t   f o r   i n t e r c o n n e c t i n g   j u x t a -  

p o s e d   g r a t i n g s   (10,   11)  e x t e n d i n g   b e t w e e n   s e a t i n g s   a n d  

h a v i n g   edge   s t e e l   m e m b e r s   (13)  a l o n g   t h e i r   s i d e   e d g e s  

b e t w e e n   s a i d   s e a t i n g s ,   c  h  a  r  a  c  t   e  r  i  s  e  d   i n  

t h a t   t h e   f a s t e n i n g   e l e m e n t   (16)  i s   s u b s t a n t i a l l y   o f  

I - s h a p e   h a v i n g   u p p e r   and  l o w e r   f l a n g e s   (17 ,   18)  and  a  

web  (19)  b e t w e e n   t h e   f l a n g e s ,   w h i c h   i s   a d a p t e d   to   e x t e n d  

d o w n w a r d s   b e t w e e n   t h e   e d g e   s t e e l   m e m b e r s   of  two  j u x t a -  

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

l e n g t h   as  t h e   h e i g h t   of   t h e   e d g e   s t e e l   m e m b e r s   a t   r i g h t  

a n g l e s   to  t h e   p l a n e   of  t h e   g r a t i n g s ,   t h e   l o w e r   f l a n g e  

(17)  of  t h e   f a s t e n i n g   e l e m e n t   b e i n g   f o r m e d   as  a  s u p p o r t -  

ing   s u r f a c e   (21)  f o r   s u p p o r t i n g   t h e   e d g e   s t e e l   m e m b e r s  

(13)  of  t h e   g r a t i n g s ,   w h i l e   t h e   u p p e r   f l a n g e   (18)  o f  

t h e   f a s t e n i n g   e l e m e n t   h a s   h o l d i n g   l u g s   (20)  w h i c h   a r e  

b e n t   o u t   of   a  f l a n g e   s i d e   f a c e   in  one  d i r e c t i o n   l o n g i -  

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

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

i ng   of  s a i d   s i d e   f a c e   of   t h e   u p p e r   f l a n g e   (18)  i n t o   e n g a -  
g e m e n t   w i t h   t h e   u p p e r   e d g e s   o f   t h e   e d g e   s t e e l   m e m b e r s  

( 1 3 ) ,   a r e   a d a p t e d   to   p r o j e c t   d o w n w a r d l y   o u t s i d e   t h e   r e -  

mo te   s i d e   f a c e s   of   t h e   two  e d g e   s t e e l   m e m b e r s   ( 1 3 ) .  

2.  A  f a s t e n i n g   e l e m e n t   as  c l a i m e d   in   c l a i m   1,  c  h  a -  

r  a  c  t   e  r  i  s  e  d   in   t h a t   t h e   l o w e r   f l a n g e   (17)  i s  

of   a  h e i g h t   l a r g e r   t h a n   t h e   t h i c k n e s s   t h e r e o f .  

3.  A  f a s t e n i n g   e l e m e n t   as  c l a i m e d   in  c l a i m   1  or   2 ,  

c  h  a  r  a  c  t   e  r  i  s  e  d   in   t h a t   t h e   e d g e   s u r f a c e s   ( 2 2 )  

of   t he   u p p e r   f l a n g e   ( 1 8 ) ,   w h i c h   b e f o r e   t h e   m o u n t i n g   o f  

t h e   f a s t e n i n g   e l e m e n t   (16)  f a c e   t h e   s u p p o r t i n g   s u r f a c e s  

(21)  of  t h e   l o w e r   f l a n g e   ( 1 7 ) ,   a r e   i n c l i n e d   u p w a r d l y  

and  o u t w a r d l y   f rom  t h e   web  (19)  o f   t h e   f a s t e n i n g   e l e m e n t .  




	bibliography
	description
	claims
	drawings

