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©  Metallic  shelving  provided  with  multiple  interlocking  means,  and  components  designed  for  producing  this  shelving. 
A  metallic  carrying  structure,  especially  useful  as  shelv- 

ing  means,  of  the  kind  comprising  independent  supporting 
shelves,  wherein  the  stringers,  the  cross-members  and  the 
brace-members  are  provided  with  end  hook  means  integrally 
formed  with,  or  mechanically  fitted  to  the  body  thereof 
without  any  welding  being  required. 



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

p r o v i d e d   w i th   m u l t i p l e   i n t e r l o c k i n g   means,  p a r t i c u l a r l y  

s u i t a b l e   f o r   use  as  s h e l v i n g   in  shops ,   o f f i c e s ,   s t o r e s   a n d  

t h e   l i k e ,   as  we l l   as  t o  t h e   m e t a l l i c   components   d e s i g n e d  

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

I n   the   f i e l d   o f  m e t a l l i c   c o m b i n e d - e l e m e n t   s t r u c t u r e s ,   p a r t i -  

c u l a r l y   of  the   type  s e t   f o r t h ,   i t   i s   known  t h a t   a  s e r i o u s  

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



the  u p r i g h t s ,   the  s t r i n g e r s   and  the  c r o s s - m e m b e r s ,   as  w e l l  

as  when  t h e s e   components   are   to  be  s e c u r e d   to  one  a n o t h e r  

in  o r d e r   to  o b t a i n   the  a s s e m b l i n g   and  e r e c t i n g   of  t h e  

s t r u c t u r e   which  must  p o s s e s s   s u f f i c i e n t   r i g i d i t y   and  s t a b i l -  

i t y   p r o p e r t i e s .   The  v a r i o u s   m a n u f a t u r e r s   have  a p p r o a c h e d  

the  p r o b l e m   to  so lve   i t   a c c o r d i n g   to  a  number  of  d i f f e r e n t  

ways  b u t ,   up  to  now,  the  combined  m e t a l l i c   s t r u c t u r e s   h a v e  

l e n t   t h e m s e l v e s   to  some  c r i t i c s , m a i n l y   as  r e g a r d s   the  man-  

ne r   and  sy s t ems   of  f a s t e n i n g   the  h o r i z o n t a l   and  v e r t i c a l  

e l e m e n t s   t o g e t h e r .  

In  the  case   t h a t   is  of  p a r t i c u l a r   i n t e r e s t   to  the  p u r p o s e s  

of  t h i s   i n v e n t i o n ,   t h a t   i s ,   the  case  where  the  m e t a l l i c  

s t r u c t u r e ,   once  t h i s   l a t t e r   has  been  a s semb led  i n   o r d e r   t o  

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

s t r i n g e r - ,   c r o s s - m e m b e r s ,   and  load   s u p p o r t i n g   s h e l v e s ,   t h e  

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

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

o r   b a r - m e m b e r   and  two  f u r t h e r   e n d - p i e c e s   which  are   f a s t e n e d  

b y  w e l d i n g   t o  t h e   b a r - m e m b e r .   At  the  end  of  the  w o r k i n g  

; o p e r a t i o n ,   each  s t r i n g e r   and  each  c r o s s   member  has  i t s  

c e n t r a l   bar   member  p r o v i d e d   wi th   the  two  a s s o c i a t e d   e n d -  

h o o k   means ,   which  l a t t e r   have  to  be  f i t t e d   i n t o   the  c o r r e -  

s p o n d i n g ,   c o n v e n i e n t l y   shaped   windows  formed  in  the  u p r i g h t  

;members,   in  o r d e r   to  o b t a i n   the  m e t a l l i c   s t r u c t u r e   in  t h e  

. a s s e m b l e d   and  e r e o t e d   s t a t e .   I t   is   g e n e r a l l y   not   p o s s i b l e  



w h i l e   the  s t r u c t u r e   is  b e i n g   mounted,   to  i n t e r c h a n g e   t h e  

s t r i n g e r s   a n d  t h e  c r o s s   members ,   e v e n  t h o u g h   t hese   e l e m e n t s  

may  be  equa l   in  l o n g i t u d i n a l   s i z e ,   and  t h i s   due  to  the  f a c t  

o f   the  f r e q u e n t l y   r e c u r r e n t   d i f f e r e n c e s   in  b o t h  t h e  h o o k  

means  c a r r i e d   by  s a i d   e l e m e n t s  - w h i c h   hook  means  a r e  n o t  

the  same  fo r   the  s t r i n g e r s  a n d   the  c r o s s   m e m b e r s -  a n d  t h e  

.windows  in  the  u p r i g h t s   which  are  d e s i g n e d   to  r e c e i v e  

t h e   a s s o c i a t e d   hook  m e a n s .  

From  the  above ,   i t   s hou ld   be  easy  to  a p p r e c i a t e ,  f o r   t h e  

above   type  of  s t r u c t u r e ,   the  m a i n  d r a w b a c k s  t h a t   are  c o n -  

n e c t e d   with  the  s h e l v i n g  c o n s t r u c t i o n   c o n c e r n e d .   To  sum 

up,  t h e s e   drawbacks   r e s i d e   in  t h e  r e l a t i v e  d i f f i c u l t y   i n  

o b t a i n i n g   the  s t r i n g e r s   and  c r o s s   members  with  t h e  h o o k  

means  welded  t h e r e t o ,   in  the  r e l a t i v e   d i f f i c u l t y   p e s u l i a r l y  

i n v o l v e d   in  t h i s   type  of  w o r k i n g   o p e r a t i o n   and,  t h e r e f o r e ,  

in  the  c o m p a r a t i v e l y   h igh   cos t   of  the  f i n i s h e d   p r o d u c t ,   a s  

we l l   as  in  t h e  d i f f e r e n c e s   be tween   the  a t t a c h m e n t s   e m p l o y e d  

f o r   the  s t r i n g e r s   and  the  c r o s s   members  and,  t h e r e f o r e ,  

the   d i f f e r e n c e s   in  the  windows  out  in  the  u p r i g h t   m e m b e r s ,  

which  d i f f e r e n c e s   do  not  p e r m i t   i n t e r c h a n g e a b i l i t y   of  t h e  

c r o s s   members  and  s t r i n g e r s ,   t h u s   in  t u r n   i n c r e a s i n g   t h e  

p o s t   of  f i n i s h e d   p r o d u c t .  

The  o b j e c t   of  t h i s   i n v e n t i o n  i s   to  o b v i a t e   to  the  a b o v e  

d rawbacks   and  o t h e r   d i f f i c u l t i e s .   To  t h i s   end,  the  i n v e n t -  

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



u s e f u l   as  s h e l v i n g   s t r u c t u r e   fo r   use  in  shops ,   o f f i c e s ,  

s t o r e s   and  the  l i k e s ,   of  the  type  i n c l u d i n g   e l e m e n t s   w h i c h  

can  be  combined   and  f a s t e n e d   t o g e t h e r ,   c h a r a c t e r i z e d   i n  

t h a t   in  s a i d   s t r u c t u r e ,   which  i s   of  the  k ind   w h e r e i n   t h e  

s h e l v e s   or  l o a d   s u p p o r t i n g   f l a t   members  are  i n d e p e n d e n t  

of  s a i d   e l e m e n t s   and  can  be  made  to  r e s t   on  the  h o r i z o n t a l  

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

i s   to  say  the  s t r i n g e r s   and  the  c r o s s   members,   are  c o n s t r u c t -  

ed  and  shaped   so  as  to  have  hooks  means  at  t h e i r   ends  w h i c h  

a re   e i t h e r   d i r e c t l y   o b t a i n e d   from  the  body  of  s a id   e l e m e n t s ,  

pr  s e p a r a t e   from  sa id   body  to  which  they  are  f i t t e d   b y  

any  s u i t a b l e   m e c h a n i c a l   j o i n i n g   means ,   the  hooks  be ing   a b l e ,  

d u r i n g   the  s t ep   when  the  a s s e m b l i n g   and  e r e c t i n g   of  t h e  

s t r u c t u r e   are  s a r r i e d   o u t ,   to  l o o k i n g l y   f i t ,   by  means  o f  

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

windoks   c o n g r u e n t l y   formed  in  the  v e r t i c a l   or  u p r i g h t   e l e m -  

e n t s ,  w h e r e b y   each  h o r i z o n t a l   e l e m e n t   can  have  i t s   c e n t r a l  

b o d y  o r   b a r - s h a p e d   p o r t i o n   c o n f i g u r a t e d   to  the  most  a p p r o -  

p r i a t e  s h a p e   i r r e s p e c t i v e l y   of  i t s   own  ends  or  h o o k - s h a p e d  

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

e l e m e n t  o r   m e c h a n i c a l l y   f a s t e n e d   t h e r e t o ,   s a id   hooks  m e a n s  

be ing  a l so   shaped  to  p e r m i t   them  to  l o c k i n g l y   c o o p e r a t e  

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

in  such  a  manner  as  to  enab le   the  v a r i o u s   s t r i n g e r s   ( t h e  

h o r i z o n t a l   f r o n t   e l e m e n t s )   to  be  e x c h a n g e a b l e   wi th   one  



a n o t h e r ,   and  a l s o   the  c r o s s   members  ( the   h o r i z o n t a l ,   t r a n s -  

v e r s e   or  depth  e l e m e n t s )   to  be  i n t e r c h a n g e a b l e ,   as  wel l   a s  

to  p e r m i t   e x c h a n g e a b i l i t y   of  a  s t r i n g e r   with  a  c r o s s  

member,  and  c o n v e r s e l y .  

I t   s hou ld   be  a p p a r e n t   t h a t   the  b a s i c   p r i n c i p l e   of  t h e  

i n v e n t i o n   as  d e f i n e d   above  may  lend   i t s e l f   to  many  c h a n g e s  

in  the  embodiment   t h e r e o f ,   in  r e l a t i o n   to  both  the  s t r u c t u r -  

al  c o n f i g u r a t i o n   of  the  s i n g l e   components   of  the  m e t a l l i c  

s h e l v i n g   and  the  type  of  the  employed  m a t e r i a l s ,   as  w e l l  

as  wi th   r e g a r d   to  the  m a n u f a c t u r e   p r o c e s s e s   c a r r i e d   o u t  

to  o b t a i n   f o r m a t i o n   and  s h a p i n g   of  the  v a r i o u s   c o m p o n e n t s ,  

of  the  c o n c e r n e d   p a r t s   t h e r e o f ,   and  of  the  windows  c u t  

in  the  u p r i g h t s   ( v e r t i c a l   e l e m e n t s ) ,   a l l   of  the  a b o v e  

changes   b e i n g   ab l e   to  be  made  w i t h o u t   d e p a r t i n g   from  t h e  

scope  of  the  i n v e n t i o n ,   p r o v i d e d   t h a t   s a i d   t e c h n i c a l  

p r i n c i p l e   i s   u t i l i z e d ,   and  t h i s   i r r e s p e c t i v e l y   of  t h e  

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

which  are   s m a l l ,   mean,  or  h igh   and  very   high  in  w e i g h t .  

A c c o r d i n g   to  a  f i r s t  e m b o d i m e n t   of  the  i n v e n t i o n ,   w h i c h  

i s   p a r t i c u l a r l y   s u i t a b l e   when  used  to  s u p p o r t   low  l o a d s ,  

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

o f   a l i g h e d   f r o n t   windows  and  at  l e a s t   a  s e r i e s   of  a l i g n -  

e d   s ide   windows,   each  window  of  the  f i r s t   s e r i e s   b e i n g  

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

ed  wi th   n o t c h e s   at  i t s   ends ,   whereas   each  h o r i z o n t a l  



e l emen t   has  an  a p p r o p r i a t e   c r o s s - s e c t i o n   of  i t s   body,  f r o m  

the  o p p o s i t e   ends  of  which  t h e r e   is   o b t a i n e d   by  b e n d i n g ,  

p u n c h i n g   or  the  l i k e   o p e r a t i o n ,   at  l e a s t   a  hook  f o r m a t i o n ,  

the  p l a n e   of  which  hook  is  p e r p e n d i c u l a r   to  the  main  p l a n e  

of  the  a s s o c i a t e d   e l e m e n t ,   each  of  s a id   hooks  be ing   p r o v i d -  

ed  wi th   a  lower   s l o t   which  is  d e s i g n e d   to  be  l o c a t e d   in  a  

r e s p e c t i v e   p o r t i o n   of  the  c o r r e s p o n d i n g   window  in  t h e  

u p r i g h t   e l e m e n t ,   when  the  m e t a l l i c   s t r u c t u r e   is  b e i n g  

a s s e m b l e d ,   and  t h i s   in  o r d e r   to  a c h i e v e   the  most  f a v o u r a b l e  

mode  of  i n t e r l o c k i n g   be tween   a  hook  and  a  window;  t h e  

s t r u c t u r e   be ing   a b l e   to  be  c o m p l e t e d ,   i f   d e s i r e d ,   by  m e a n s  

o f   r i v e t s ,   n a i l s ,   f a s t e n i n g   p ins   or  the  l i k e   f a s t e n e r s  

w h i c h   can  be  f i t t e d   i n t o   c o r r e s p o n d i n g   h o l e s   formed  i n  

b o t h   the  ends  of  each  h o r i z o n t a l   e l emen t   and  the  a s s o o i a t -  

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

l o c k i n g   in  p o s i t i o n   of  the  v a r i o u s   components   and,  t h e r e f o r e ,  

e n s u r e   i n c r e a s e d   s t a b i l i t y   of  the  s t r u c t u r e .  

A c c o r d i n g   to  a n o t h e r   form  of  the  i n v e n t i o n ,   each  h o r i z o n -  

t a l   e l e m e n t   is  c o n s t i t u t e d   by  c o u p l i n g   and  m e c h a n i c a l l y  f a s t e n i n g  

t o  g e t h e r ,   a t   l e a s t   a  c e n t r a l   body  or  b a r - s h a p e d   member 

a n d   at  l e a s t   a  hook  p r o v i d e d   at   each  of  the  o p p o s i t e   e n d s  

of  s a id   ba r ;   t h e r e   b e i n g   p r e f e r a b l y   p r o v i d e d   fo r   each  e n d  

of  the  bar   one  p a i r   of  o p p o s e d l y   d i s p o s e d   hooks  which  a r e  

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



each  c o m p r i s e d   of  a  p l a t e   or  the  l i k e   hav ing   at  l e a s t   o n e  

wing  or  f l a n g e   which  is  bent   over   with  r e s p e c t   to  i t s   own 

main  p l a n e ,   sa id   p l a t e   be ing   p r o v i d e d   with  h o l e s   or  t h e  

l i k e   f o r   the  m e c h a n i c a l   c o n n e c t i o n   to  sa id   end  of  t h e  

c e n t r a l   ba r ;   each  f l a n g e   of  the  hook  be ing   f i r s t   i n s e r t e d  

in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  the  a s s o c i a t e d   p a r t   - p r o v i d _  

ed  wi th   a  c o r r e s p o n d i n g   h o l e -   of  the  u p r i g h t   e l e m e n t ,   t o  

be  then  r o t a t e d   in  such  a  manner   as  to  cause  i t   to  be  p a r a l -  

l e l   to ,   and  t i g h t l y   f i t t e d   a g a i n s t   s a id   p a r t   of  the  u p r i g h t ,  

w h i l e   the  main  p lane   of  the  hook,   which  was  p r e v i o u s l y  

p a r a l l e l ,   has  become  now  p e r p e n d i c u l a r   to  same  p a r t   o f  

t h e   u p r i g h t ,   so  t h a t   be tween  each  o p p o s e d l y   f a c i n g   p a i r   o f  

f l a n g e d   hooks ,   so  clamped  to  the  u p r i g h t ,   t h e r e   can  be  i n -  

s e r t e d   the  a s s o c i a t e d   end  of  s a i d   c e n t r a l   bar  of  the  c o r -  

r e s p o n d i n g  h o r i z o n t a l   e l e m e n t ,   which  end  is  then  m e c h a n i c a l l y  

l o c k e d  b y ,   fo r   example ,   t h r e a d e d   means  or  the  l i k e ,   a g a i n s t  

s a i d  f l a n g e d   hooks ,   t h a t   are  thus   s e c u r e l y   he ld   in  p l a c e  

n  t h e   r e s p e c t i v e   u p r i g h t   window,  the  c o n c e r n e d   h o r i z o n t a l  

e l e m e n t  c o n s t i t u t i n g   t h e r e b y   a  s i n g l e   o n e - u n i t   which  i s  

e f f e c t i v e  f o r   c o n n e c t i n g ,   s t i f f e n i n g   and  s u p p o r t i n g   t h e  

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

h o r i z o n t a l   e l ement   c o o p e r a t e s   t o g e t h e r   with  the  o t h e r  

h o r i z o n t a l  e l e m e n t s ,   which  are  equa l   or  d i f f e r e n t   w i t h  

r e s p e c t  t o   one  a n o t h e r   and  the  v e r t i c a l   e l e m e n t s .   BAD ORIGINAL 

A c c o r d i n g  t o   a  f u r t h e r   f e a t u r e   of  the  i n v e n t i o n ,   in  a  m e t a l -  



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

c a r r y i n g   c a p a c i t i e s ,   each  hook  c o n s i s t s   of  a  l e n g t h   o f  

an  a n g l e   i r o n   or  the  l i k e ,   c o m p r i s e d   of  at  l e a s t   a  web 

and  a  f l a n g e   of  p r e f e r a b l y   f l a t   o o n s t i t u t i o n ,   which  c a n  

f i t   to  any  type  of  v e r t i c a l   s t r u c t u r a l   s e c t i o n   or  u p r i g h t  

member  c a p a b l e   to  a c h i e v e   a  t i g h t   engagement   wi th   s a i d  

hook,   and  which  are   p r o v i d e d   w i th   o p e n i n g s   g i v i n g   p a s s a g e  

to  means  d e s i g n e d   f o r   e n s u r i n g   i n t e r l o c k i n g   of  s a id   h o o k  

a n d   s a i d   u p r i g h t   member,  as  we l l   as  wi th   lugs   or  the  l i k e  

which  are   bent   o u t w a r d l y   wi th   r e s p e c t   to  the  u p r i g h t ,   a n d  

which   are   d e s i g n e d   f o r   c o o p e r a t i o n   with  means  p e r m i t t i n g  

the  a s s o c i a t e d   end  of  the  c e n t r a l   bar  of  the  h o r i z o n t a l  

e l e m e n t   to  be  m e c h a n i c a l l y   f a s t e n e d   in  p o s i t i o n ,   so  as  t o  

have  same  e l emen t   c o n s t r u c t e d   in  i t s   i n t e g r i t y .  

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

the  f l a n g e d   hooks  which  are  ab l e   to  be  f a s t e n e d   to  the  u p -  

r i g h t   member,  can  c o o p e r a t e   each  wi th   m e t a l l i c   d i a g o n a l  

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

i n   
a  t r a n s v e r s e   d i r e c t i o n ,   s a i d   s t r u c t u r e ,   s a id   h o o k s  

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

s e c t i o n  b y   the  a id   of  m e c h a n i c a l   l o c k i n g   means,  such  a s  

t h r e a d e d   means,   s a i d   p r o f i l e d   e l e m e n t s   be ing   only  c o n s t i t -  

i u t e d   by  c r o s s   m e m b e r s .  

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

f l a n g e d   hooks  which  are  able   to  be  f a s t e n e d   to  the  u p r i g h t  



member,  are  each  p r o v i d e d   wi th   a  number  of  o p e n i n g s   in  t h e  

web  p o r t i o n   t h e r e o f ,   some  of  s a id   o p e n i n g s   be ing   to  c o o p e -  

r a t e   w i th   means  e f f e c t i v e   fo r   l o c k i n g   in  p o s i t i o n   the  a s -  

s o c i a t e d   ends  of  p r o f i l e d   b r a c i n g   e l e m e n t s ,   and  some  o t h e r  

wi th   means  f o r   l o o k i n g   in  p l ace   the  a s s o c i a t e d   ends  o f  

the  s t r u c t u r a l   s ide   e l e m e n t s ,   namely  the  c r o s s   e l e m e n t s .  

The  above  and  o t h e r   f e a t u r e s   of  t h i s   i n v e n t i o n   w i l l  

b e   r eady   a p p a r e n t   from  the  f o l l o w i n g   d e s c r i p t i o n   when 

t a k e n   in  c o n n e c t i o n   wi th   the  annexed   d r awings   which  show, 

-as  a  n o n  r e s t r i c t i v e   e x a m p l e  o n l y ,   some  embodiments   o f  

t h e   i n v e n t i o n ,   and  in  w h i c h :  

-   F i g u r e   1  is  a  p a r t i a l   r e a r   v iew,   in  v e r t i c a l   e l e v a t i o n ,  

o f   a - m e t a l l i c   s t r u c t u r e  a c c o r d i n g   to  the  i n v e n t i o n ,   and  

s h o w i n g   a  f i r s t   embodiment  of  both   the  h o r i z o n t a l   e l e m e n t s  

:and  the  u p r i g h t   member,  as  wel l   as  of  the  a s s o c i a t e d   h o o k s ,  

t h i s   embodiment   be ing   p a r t i c u l a r l y   u s e f u l   when  n o r m a l  

l o a d s  a r e   to  be  s u p p o r t e d ;  

F i g u r e  2  i s  a  h o r i z o n t a l  c r o s s - s e c t i o n   view  of  t h e  

s t r u c t u r e  i n   f i g .   1 ;  

-   F i g u r e   3  i s  a   p a r t i a l   s i d e   v iew,   in  v e r t i c a l   e l e v a t i o n ,  

o f   the  s t r u c t u r e   a c c o r d i n g   to  f i g u r e s   1  and  2,  as  seen  i n  

t h e   d i r e c t i o n   of  arrow  X  in  f i g u r e   2 ;  

-   F i g u r e  4   is  a  p e r s p e c t i v e   view  showing   par t  of   a  m e t a l l i c  

u p r i g h t   member  the  aame  as  d e p i c t e d   in  the  above  f i g u r e s ;  

-  F i g u r e   5  is  a  p a r t i a l ,   p e r s p e c t i v e   view  of  the  u p r i g h t  



member  in  f i g .   4,  a l s o   showing   a s s o c i a t e d   p a r t s   of  two 

h o r i z o n t a l   e l e m e n t s   of  the  s t r u c t u r e ,   t h e s e   l a t t e r   e l e m e n t s ,  

which  a re   s t i l l   in  a  d i s c o n n e c t e d   c o n d i t i o n ,   b e i n g   e q u a l  

to  one  a n o t h e r ,   the  lower   e l emen t   b e i n g   d i s p o s e d   in  t h e  

c o u p l i n g - p e r m i t t i n g   d i r e o t i o n ,   in  p r e p a r a t i o n   of  b e c o m i n g  

a  s t r i n g e r   member,   and  the  uppe r   e l emen t   be ing   d i s p o s e d  

in  the  c o u p l i n g   d i r e c t i o n ,   in  p r e p a r a t i o n   of  becoming   a  

c r o s s - m e m b e r ;  

-  F i g u r e   6  is  a  p a r t i a l   p e r s p e c t i v e   view  showing   the  o o u p l -  

i n g   of  a  p a r t i c u l a r   type  of  u n i v e r s a l   hook  w i th   a  p l a i n  

wa l l   u p r i g h t   e l e m e n t ,   t h i s   hook  and  the  a s s o c i a t e d   c e n t r a l  

b a r   members  (no t   shown)  b e i n g   e s p e c i a l l y   s u i t a b l e   f o r  

s u p p o r t i n g   h i g h  l o a d s  t o g e t h e r   w i th   the  r e l a t e d   s t r u c t u r e ;  

-  F i g u r e   7  is   a  p a r t i a l   view  of  the  s t r u c t u r e ,   showing  a  

s t r i n g e r   fo rmed   by  m e c h a n i c a l l y   c o u p l i n g   two  h o o k s ,   t h e  

same  as  t h o s e   shown  in  f i g u r e   6,  wi th   the  c e n t r a l   bar   member ;  

F i g u r e s   8  and  9  are   v iews  of  the  c o n c e r n e d   hook,   t a k e n  

i n  t h e  d i r e c t i o n s   o f  t h e  a r r o w s   Y  and  Z  r e s p e c t i v e l y ,   i n  

f i g u r e   6 ;  

-  F i g u r e   10  i s   a  d i a g r a m m a t i c   s e c t i o n a l   view  of  an  o t h e r  

t y p e  o f   m e c h a n i c a l   l o o k i n g   system  to  hold  the  a s s o c i a t e d  

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

a g a i n s t   the   l u g s   e x t e n d i n g   from  the  hook  v iewed  in  f i g .   6 ;  

F i g u r e s   11  to  16  are  d i a g r a m m a t i c   views  t a k e n   in  t h e  

d i r e c t i o n   of  a r row  Z  in  f i g .   6  and  showing  the  c o u p l i n g  



of  a  c e n t r a l   bar  member  h a v i n g   d i f f e r e n t   c r o s s - s e c t i o n s  

wi th   r e s p e o t   t6  the  a s s o c i a t e d   hook  l ocked   a g a i n s t  t h e  

r e s p e c t i v e   u p r i g h t   member ;  

-  F i g u r e   17  is  a  p e r s p e c t i v e   r e a r   v iew,   in  v e r t i c a l   e l e v a t -  

i o n ,   of  p a r t   of  an  u p r i g h t   member,  wi th   p l a t e - s h a p e d ,   f l a n g -  

ed  hooks  of  which  two  n o n - r e s t r i o t i v e   embodiments   are  shown;  

-  F i g .   18  is  a  h o r i z o n t a l   c r o s s - s e c t i o n a l   view  t h r o u g h  

f i g .   17,  only  showing  the  f a s t e n i n g   of  the  o p p o s i t e l y   d i s p o s -  

ed  hooks  to  the  u p r i g h t   e l e m e n t ,   and  the  m e c h a n i c a l   l o o k i n g  

in   p o s i t i o n   of  the  hooks  at  the  a s s o c i a t e d   end  of  t h e  

c e n t r a l   b a r - l i k e   p o r t i o n   of  an  h o r i z o n t a l   e l e m e n t   (a  c r o s s -  

member  in  t h i s   c a s e ) ;  

-   F i g u r e   19  is  a  c r o s s - s e c t i o n a l   view  l i k e   t h a t   in  f i g .   1 8 ,  

w h e r e i n   the  hooks  are  each  p r o v i d e d   wi th   a  double   f l a n g e ;  

-   F i g u r e s   20  to  23  are  d i f f e r e n t   embodiments   of  t h e  

f l a n g e d   h o o k s ;  

-   F i g u r e s   24  to  26  a re ,   r e s p e c t i v e l y ;   a  r e a r   view  in  v e r t i c -  

a l  e l e v a t i o n ,  a  s i d e  v i e w ,   and  a  h o r i z o n t a l   c r o s s - s e c t i o n a l  

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

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

f o r  h o l d i n g   in  p l ace   both   the  a s s o c i a t e d   end of  a  c r o s s   e l e m e n t  

and  the  end  or  ends  of  a s s o c i a t e d   b r a c i n g   i r o n - s e c t i o n s ;  

-   F i g u r e   27  is  a  p e r s p e c t i v e   view  of  p a r t   of  a  m e t a l l i c  

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

w a l l s   of  t h e  u p r i g h t   e lement   a re   p r o v i d e d   wi th   a s s o c i a t e d  



rows  of  w i n d o w s ;  

-  F i g u r e   28  is   a  p e r s p e c t i v e   view  of  p a r t   of  a  m e t a l l i c  

s t r u c t u r e   a c c o r d i n g   to  the  i n v e n t i o n   m o d i f i e d   as  in  f i g u r e  

27,  w h e r e i n   the  h o r i z o n t a l   e l e m e n t s   are  c o n g r u e n t l y   m o d i f i e d ,  

in  t h i s   case   p o s s i b i l i t y   b e i n g   g iven   of  c o u p l i n g   t h e  

s t r i n g e r s   a t   t h e i r   f r o n t   s i d e   and  bo th   the  c r o s s   members  

and  the  b r a c i n g   ba r s   a t  t h e i r   l a t e r a l   s i d e s ;   a n d  

-  F i g u r e   29  is  a  p e r s p e c t i v e   d e t a i l   view  showing  d i a g r a m -  

m a t i c a l l y   the  c o o p e r a t i o n   of  a  s u p p o r t i n g   s h e l f   wi th   t h e  

a s s o c i a t e d   p a i r   of  s t r i n g e r s   f a s t e n e d   by  hooks  to  the  u p -  

r i g h t   members  of  the  s t r u c t u r e .  

R e f e r r i n g   now  to  the  annexed   d r a w i n g s   and  f i r s t l y   t o  

f i g u r e s   1  to  5  and  f i g .   29,  t h e r e   is  shown  in  s a id   f i g u r e s  

a  f i r s t   embodiment   of  the  main  componen t s   of  a  m e t a l l i c  

s t r u c t u r e   a c c o r d i n g   to  the  i n v e n t i o n ,  a n d ,  c o n s e q u e n t l y ,   a  

f i r s t   - t h o u g h   p a r t i a l -   embodiment   of  the  s t r u c t u r e   i t s e l f  

which  is  in  t h i s   c a se  r ep re sen t a t i ve   of  a  m e t a l l i c   s h e l v i n g  

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

l o a d s .  

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

e l e m e n t   A,  the  h o r i z o n t a l   e l e m e n t s ,   t h a t   is  the  s t r i n g e r  B  

a n d  c r o s s - m e m b e r   C,  the  f r o n t   s ide   of  the  s t r u c t u r e   b e i n g  

as  seen  in  the  d i r e c t i o n   of  the  a r row  V.  The  u p r i g h t   member  

A has   in  t h i s   case  a  h o l l o w ,   T - s h a p e d   c r o s s - s e c t i o n   and  i t  

c o m p r i s e s ,   t h e r e f o r e ,   a  f r o n t   wa l l   10,  two  o p p o s i t e   p a r a l l e l  



s ide   w a l l s   12,  14,  two  c o p l a n a r   r e a r   v a l l s   16,  18  p a r a l l e l  

to  wa l l   10,  two  r e a r   w a l l s   20,  22  p a r a l l e l   to  one  a n o t h e r  

and  p e r p e n d i c u l a r   to  wal l   10,  as  well   as  two  r e a r   r ims  2 4 ,  

26  which  are  c o p l a n a r   and  p a r a l l e l   to  r e a r   wal l   10.  S a i d  

u p r i g h t   member  A  may  be  of  any  a p p r o p r i a t e   s i z e ,   and  may 

s h o w   changes   in  i t s   p r o p o r t i o n s .  

The  f r o n t   wal l   10  of  the  u p r i g h t   e l emen t   A  is   p r o v i d -  

e d   at  i t s   m i d - p o r t i o n   wi th   a  row  of  a l i g n e d   windows  28 

w h i c h   are   of  r e l a t i v e l y   wide,   q u a d r i l a t e r a l - s h a p e d   c o n f i g u r -  

a t i o n ,  t h e   v e r t i c a l   o p p o s i t e   s i d e s   of  s a id   windows  28  h a v -  

i n g   n o t c h e s   30,  32  cut  out  t h e r e i n  f o r   p e r m i t t i n g   i n s e r t i o n  

o f   the  a s s o c i a t e d   f r o n t   hook  means  c a r r i e d   by  the  s t r i n g e r s ,  

a s   seen  in  f i g u r e   28  and  e x p l a i n e d   l a t e r .   In  a d d i t i o n   t o  

!the  row  of  windows  28,  the  u p r i g h t   A  is   in  t h i s   case  p r o v i d -  

ed   wi th   two  p a r a l l e l   and  o p p o s i t e   rows  of  windows  34,  36 

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

and   which  are  formed  at  the  c o r n e r s   38,  40  of  same  u p r i g h t  

e l e m e n t .  

Moreove r ,   the  wa l l s   20,  22  and  the  w a l l s   16,  18  h a v e  

a s s o c i a t e d   rows  of  a l i g n e d ,   c o n v e n i e n t l y   spaced   a p a r t   h o l e s  

42,   44  and  46,  48  formed  t h e r e i n ,   r e s p e c t i v e l y .   The  windows 

3 4 - 3 6   are  d e s i g n e d   for   r e c e i v i n g   the  hook  members  c a r r i e d  

by  the  h o r i z o n t a l   e l e m e n t s ,   whi le   the  h o l e s   are  d e s i g n e d  

t o   r e c e i v e   r i v e t s ,   s a f e t y   p i n s ,   or  the  l i k e  m e a n s   w h i c h  

a r e   e f f e c t i v e   for   i n c r e a s i n g   safe   i n t e r l o c k i n g   of  the  v a r i o u s  



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

is   a l s o   e n s u r e d .  

A c c o r d i n g   to  an  i m p o r t a n t   f e a t u r e   of  the  p r e s e n t  

i n v e n t i o n ,   each  h o r i z o n t a l   e l e m e n t   B-C  ( the   h o r i z o n t a l  

e l e m e n t s   may  be  e i t h e r   equa l   to,   or  d i f f e r e n t   from  o n e  

. a n o t h e r   in  bo th   t h e i r   shape  and  d i m e n s i o n s )   has  a  c e n t r a l  

body  or  b a r - l i k e   p o r t i o n   50  the  c r o s s - s e c t i o n   of  w h i c h  

c o m p r i s e s ,   as  is   seen  in  f i g s   1 ,  3   and  5  for   t h i s   e x a m p l e ,  

a  web  52  of  c o m p a r a t i v e l y   g r e a t   h e i g h t , w h i c h   w i l l   o c c u p y  

a   v e r t i c a l   p o s i t i o n   when  the  e l e m e n t s   are   c lamped  to  t h e  

a s s o c i a t e d   u p r i g h t   members,   s a i d   web  52  be ing   p r o v i d e d  

. a t   i t s   top  s i de   wi th   a  rim  54  h a v i n g   a  b e n t - d o w n   edge  5 6 ,  

t h e r e   b e i n g   d e f i n e d ,   t h e r e f o r e ,   a  c h a n n e l - l i k e   space  58 

w h i c h   e x t e n d s   a l l   a l o n g   the  body  50,  the  web  52  h a v i n g  

m o r e o v e r ,  a t   i t s   bot tom  s i d e , a   f l a n g e ,   rim  or  t i l e - s h a p e d ,  

u p w a r d l y   d i r e c t e d   p o r t i o n   60  which  t e r m i n a t e s   in  a  l i p  

6 2   t h a t   i s   p a r a l l e l   to  bent   p o r t i o n   56  and  thus   to  t h e  

w e b  5 2 ,   the  p o r t i o n s  5 4 ,  5 6   a n d  6 0 ,   62  b e i n g   opposed   t o  

a n e  a n o t h e r  w i t h  r e s p e c t   to  s a i d   w e b .  

E a c h   e n d  6 4   of  the  body  50  is   so  c o n s t r u c t e d   as  t o  

i n c l u d e  t h e   hook  means  shown  at  F,  in  the  example  d e p i c t e d ,  

t h e   u p p e r   and  lower   hooks  F1  and  F2  r e s p e c t i v e l y ,   b e i n g  

i n t e g r a l   w i t h   the  b a r - s h a p e d   p o r t i o n   50  from  which  t h e y  

h a v e   been  o b t a i n e d   by  b e n d i n g   the  s h e e t   m a t e r i a l   of  e l e m -  

e n t   B,  s a i d   hooks  means  e x t e n d i n g   from  the  web  52  in  a  



d i r e c t i o n   t owards   the  p o r t i o n   of  t h i s   l a t t e r   which  i s  

p r o v i d e d   wi th   rim  54  and  the  ben t -down   edge  56.  The  h o o k s  

F1  and  F2  are  c o p l a n a r   and  p e r p e n d i c u l a r   to  s a id   web,  a n d  

t h e y   are  shaped  in  such  a  manner  as  to  d e f i n e ,   at  t h e  

bo t tom  of  t h e i r   b e n d i n g   edge,   lower   s l o t s   70  which  a r e  

d e s i g n e d   to  c o o p e r a t e   wi th   the  a s s o c i a t e d   lower   p o r t i o n s  

of  windows  34,  36  when  the  e l e m e n t s   B-C  are  be ing   c l a m p e d  

to  the  u p r i g h t   e l emen t   A.  In  t h i s   example ,   each  end  64 

of  the  web  52  has  t h r o u g h   h o l e s   72  formed  t h e r e i n ,   w h i c h  

h o l e s   are  d e s i g n e d   to  be  b r o u g h t   in  r e g i s t e r   with  c o r r e s p o n d -  

i n g   h o l e s   formed  in  the  u p r i g h t   e l e m e n t   when  the  h o r i z o n t a l  

members  are  clamped  to  t h i s   l a t t e r ,   so  t h a t ,   once  the  h o r i z o n t a l  

e l e m e n t s   have  been  a s s e m b l e d   and  then  a t t a c h e d   to  the  u p -  

r i g h t   members,  i t   becomes  p o s s i b l e   to  i n s e r t   in  the  h o l e s  

p r o v i d e d   in  s a id   h o r i z o n t a l   e l e m e n t s   and  thus   in  the  h o l e s  

out  in  the  u p r i g h t   e l e m e n t ,   d r o p - s a f e   p ins   80,  the  h e a d s  

82  of  s a id   p ins   be ing   made  to  f i r m l y   r e s t   a g a i n s t   t h e  

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

safe  l o c k i n g   in  p o s i t i o n   of  the  s t r u c t u r e   is  i n c r e a s e d ,   a s  

a l r e a d y  s a i d   h e r e i n   a b o v e .  

As  i t   should   be  r eady   a p p a r e n t ,   the  m e t a l l i c   s h e l v i n g  

c o n s t r u c t i o n  G ,   of  which  a  p a r t i a l ,   p e r s p e c t i v e   view  i s  

d i a g r a m m a t i c a l l y   shown  in  f i g u r e   29,  is   a s s e m b l e d ,   in  a  

known  manner ,   by  c a u s i n g   the  s t r i n g e r   members  B  and  t h e  

c r o s s   members  C  to  engage  wi th   the  u p r i g h t   members  A,  w h i l e  



the  f l a t   m e m b e r s   are  made  to  r e s t   on  the  s t r i n g e r s  B  

( a n d   p o s s i b l y   on  the  c r o s s   members  C,  when  the  s t r i n g e r s  

and  the  c r o s s   members  are   c o p l a n a r ) ;   in  t h i s   c a s e ,   t h e  

s t r i n g e r s  B   s u p p o r t i n g   the  l oad   c a r r y i n g ,   f l a t   member s  

by  means  of  the  t i l e - s h a p e d   p o r t i o n s   60,  6 2 .  

In  o r d e r   to  get  the  s t r i n g e r   members B  engaged   w i t h  

t h e   u p r i g h t   members  A,  i t   m e r e l y   r e q u i r e s   to  cause   t h e  

p a i r   of  hooks  F1  and  F2  c a r r i e d   at  each  end  of  e l e m e n t   B, 

to  e n t e r   the  c o r r e s p o n d i n g   p a i r   of  windows  34,  36,  a n d  

t hen   to  f i t ,   i f   n e c e s s a r y ,   the  d r o p - s a f e   p ins   80  i n t o  

the  c o r r e s p o n d i n g   h o l e s   in  both  the  s t r i n g e r -   and  t h e  

u p r i g h t   members.   Due  to  the  p a r t i c u l a r   c o n f i g u r a t i o n   o f  

the  componen t s   shown,  the  ho l low   or  empty  space  ( e x i s t i n g  

b e t w e e n   the  hook  F1  and  the  r e g i o n   where  the  rim  54,  56 

c o m m e n c e s )   in  each  s t r i n g e r   e l e m e n t ,   w i l l   p e r m i t   the   w a l l s  

1 2 ,   16  and  14,  18  of  each  u p r i g h t   member  to  e n t e r   t h e  

a b o v e   s a i d   c a v i t i e s   thus   a l l o w i n g   the  s t r i n g e r   member s  

t o   become  a l i g n e d   to  one  a n o t h e r   and  as  c o n t a i n e d   in  a  

s i n g l e ,   common  f r o n t   p l a n e .  

A   s i m i l a r   p r o c e d u r e   w i l l   be  f o l l o w e d   when  the  c r o s s - .  

member s   C,  a r e   to  be  engaged   wi th   the  u p r i g h t   members  A, 

n a m e l y ,   the  hooks   F1,  F2,  which  are  the  same  as  t h o s e  

d i s c u s s e d   above ,   are  c aused   to  e n t e r   the  c o r r e s p o n d i n g  

w i n d o w s   34,  36  in  the  u p r i g h t   members,   which  windows  a r e  

o f f s e t   w i th   r e s p e c t   to  the  windows  r e c e i v i n g   the  h o o k s  



c a r r i e d   by  the  s t r i n g e r   members,   the  r e m a i n d e r   of  t h e  

a s s e m b l i n g   o p e r a t i o n   b e i n g   equal   to  what  d e s c r i b e d   h e r e i n  

above ,   as  a  r e s u l t   of  wh ich ,  a t   the  end  of  s a id   o p e r a t i o n ,  

t h e r e   is  o b t a i n e d   a  r u g g e d   m e t a l l i c   s t r u c t u r e   whe re in   t h e  

s t i f f n e s s   i s   e n s u r e d   by  the  c o u p l i n g   of  the  s t r i n g e r s   a n d  

the   c r o s s   members ,   with  the  u p r i g h t   members  and  the  d r o p  

hooks ,   the  s t r i n g e r s   and  the  c r o s s   members  be ing   p e r p e n d i c -  

u l a r   to  one  a n o t h e r .   As  i t   can  be  see  and  a l r e a d y   e x p l a i n e d ,  

t h e r e   e x i s t s   no  w e l d i n g   zone  to  c o n n e c t   the  hooks  to  t h e  

c e n t r a l   b a r - s h a p e d   p o r t i o n   of  the  h o r i z o n t a l   e l e m e n t s ,   i n  

as  much  as ,   in  the  example  shown,  each  of  sa id   h o r i z o n t a l  

e l e m e n t   has  been  o b t a i n e d   as  a  s i n g l e   body  u n i t ,   a p p r o p r i a t -  

e ly   cu t ,   s h a p e d ,   bent   and  punched  ou t ,   so  as  to  o b t a i n   t h e  

r e s p e c t i v e   s t r i n g e r   and  the  r e s p e c t i v e   c r o s s - m e m b e r   h a v i n g  

the  d e s i r e d   c o n f i g u r a t i o n   which  i n c l u d e s   the  c e n t r a l   b a r  

and  the  end  hook  means.  Since  the  h o r i z o n t a l   e l e m e n t s   a r e  

e q u a l ,  t o   one  a n o t h e r ,   they  can  be  i n t e r c h a n g e d   w i t h o u t   a n y  

d i f f i c u l t y ,   and  s h o u l d  t h e   l e n g t h   of  the  s t r i n g e r s   be  t h e  

same  as   t h a t   of  the  c r o s s   members,   then   i n t e r c h a n g e a b i l i t y  

i n v o l v e   a l so   the  change  from  the  s t r i n g e r s   to  t h e  

c r o s s  m e m b e r s   and  c o n v e r s e l y .  

By  r e f e r r i n g   now  to  f i g u r e s   27  and  28  ( f i g u r e   28  s h o w -  

t h e   e l e m e n t s   in  a  d i s c o n n e c t e d   c o n d i t i o n   and  the  hooks  means  

a s  b e i n g   d i f f e r e n t   from  one  a n o t h e r   to  give  an  i l l u s t r a t i v e  

e x a m p l e  o n l y ) ,   i t   w i l l   be  seen  t h a t   the  m e t a l l i c   u p  r i g h t  



member  A1  is  of  q u a d r i l a t e r a l - s h a p e d ,   ho l low  c r o s s - s e c t i o n ,  

whe reby   t h e r e   e x i s t s   the  f r o n t   wal l   10,  the  s ide   w a l l s   1 2 ,  

14  and  the  r e a r   w a l l s   24,  26,  t h e s e   l a t t e r   w a l l s   b e i n g  

c o p l a n a r   and  s e p a r a t e d   from  one  a n o t h e r   by  the  i n t e r v e n i n g  

l o n g i t u d i n a l   window  90  which  e x t e n d s   a l l   a long   the  d e v e l o p -  

ment  in  h e i g h t   of  the  u p r i g h t   member.  All  of  the  w a l l s   o f  

u p r i g h t   e l e m e n t   A1  a r e ,   in  t h i s   c a s e ,  p r o v i d e d   wi th   a s s o c i a t -  

ted   s e r i e s   or  rows  of  windows  d e s i g n e d   fo r   p e r m i t t i n g  

c o n n e c t i o n   wi th   c o r r e s p o n d i n g   hooks  c a r r i e d   by  the  h o r i z o n t a l  

e l e m e n t s .   More  p r e c i s e l y ,   the  wal l   10  has  a  row  of  f r o n t  

wihdows  28  which  are  of  q u a d r i l a t e r a l   shape  and  i n c l u d e  

t h e   n o t c h e s   30,  32,  the  s ide   wal l   12  has  a  row  of  w indows  

29  equa l   to  windows  28;  the  wal l   14  a  row  of  windows  31 

which  a l s o   are   equal   to  windows  28;  and  the  w a l l s   24,  26 

.have  rows  of  windows  33  and  35  r e s p e c t i v e l y , w h i c h   a r e  

e l o n g a t e d   and  nar row  in  s h a p e .  

In  t h i s   c a s e ,   the  s t r i n g e r s   B1  c o n s i s t   each  of  a  c e n -  

i t r a l   b a r - s h a p e d   member  51  and  are  of  L - s h a p e d   c r o s s -  

s e c t i o n .   The  o p p o s i t e   ends  64  of  each  s t r i n g e r   B1  a r e  

p r o v i d e d   each  wi th   a  p a i r   of  hook  means  F3,  F4,  each  o f  

t h e s e   hooks  F3,  F4  h a v i n g   a  p o r t i o n   96  c o p l a n a r   to  t h e  

web   52  and  a  p o r t i o n   98  which  e x t e n d s   away  from  the  web 

5 2   in  a  r e a r w a r d l y   d i r e c t i o n ,   t h a t   i s ,   t owards   the  f l a n g e s  

1100  of  the  c e n t r a l   bar   of  the  h o r i z o n t a l   e l e m e n t .   The 

p o r t i o n s   98  of  the  hooks  F3,  F4  are  r e a r w a r d l y   d e p l a c e d  



in  p o s i t i o n   to  the  same  e x t e n t ,   so  t h a t   the  a s s o c i a t e d  

lugs   are  c o p l a n a r   and  p a r a l l e l   to  the  web  52,  the  a m o u n t  

by  which  the  f r o n t   s u r f a c e   of  each  lug  is  r e a r w a r d l y   d e -  

p l a c e d   in  p o s i t i o n   with  r e s p e c t   to  the  r e a r   s u r f a c e   o f  

the  web  52  be ing   s u b s t a n t i a l l y   equal   to  the  t h i c k n e s s   o f  

the  wal l   10  of  u p r i g h t   member  A1,  which  t h i c k n e s s   i s  

s u b s t a n t i a l l y   the  same  f o r   a l l   of  the  wal l s   10,  12,  1 4 ,  

24  and  26.  As  i t   can  be  seen  from  f i g .   28,  the  p a i r   o f  

hooks  F3,  F4  p r o v i d e d   at  the  end  of  each  h o z o n t a l   e l e m e n t  

show  a  C-shaped   d i s p o s i t i o n ,   so  t h a t ,   the  two  C  b e i n g  

t u r n e d   up  s ide   down  with  r e s p e c t   to  one  a n o t h e r ,   t h e  

a s s e m b l i n g   of  the  s t r i n g e r s   B1  can  be  e f f e c t e d   by  c a u s i n g  

the  hooks  F3,  F4  of  a  s t r i n g e r   to  f i t   in to   the  two  c o r -  

r e s p o n d i n g   upper   windows  28,  and  the  hooks  F3,  F4  of  t h e  

next   f o l l o w i n g   s t r i n g e r ,  t o   f i t   i n t o   the  two  c o r r e s p o n d i n g  

lower  windows  28  (when  l o o k i n g   as  at  f i g u r e   28,  the  f i r s t  

s t r i n g e r   is  the  one  at  the  r i g h t   s i d e ,   and  the  s e c o n d  

s t r i n g e r   is  t h e  o n e   a t  t h e   l e f t   s i d e ) .  

In  t h i s   manner ,   t h e r e   is  o b t a i n e d   the  l o c k i n g   i n  

p o s i t i o n   of  a l l   the  f r o n t   s t r i n g e r s   t h a t   are  r e q u i r e d ,   a s  

well   as  of  the  r e a r   s t r i n g e r s   which  are  to  be  f i t t e d   t o  

the  r e a r   u p r i g h t   members  of  the  s h e l v i n g   s t r u c t u r e .  

With  r e g a r d   t o  t h e   c r o s s - m e m b e r s ,   in  the  case  shown 

in  f i g u r e   28,  use  may  be  made  of  the  f l a n g e d   hooks  M1  a n d  

M2,  which  are  equal   to  one  a n o t h e r ,   whi le   the  hooks  M 3  



and  M4,  t h a t   are  a l so   equa l   to  one  a n o t h e r ,   have  b e e n  

shown  as  a  v a r i a t i o n   of  the  fo rmer   o n e s .  

Each  hook  M1,  M2,  M3,  M4  c o n s i s t s   of  a  m e t a l l i c ,  

q u a d r a n g u l a r - s h a p e d ,   main  p l a t e   or  f l a n g e   110  from  a n  

homogeneous   end  edge  112  of  which  the  f l a n g i n g   14  e x t e n d s .  

In  the  case  of  hooks  M1,  M2  the  f l a n g e d   p o r t i o n   i s ,  

f o r   each  c o n c e r n e d   hook,   formed  of  a  p a i r   of  b e n t - o u t  

e d g e s , w h e r e a s ,   in  the  case  of  hooks  M3,  M4  t h e r e   i s   a  

s i n g l e   b e n t - o u t   p o r t i o n   o n l y .  

Each  p l a t e   110  is  p r o v i d e d ,   in  the  case  of  the  h o o k s  

M1,  M2,  wi th   h o l e s   120,  122,  124,  and,  in  the  case  o f  

hooks   M3,  M4,  with  h o l e s   124  o n l y .  

D u r i n g   a s s e m b l i n g   o p e r a t i o n s ,   each  c r o s s   member  i s  

o b t a i n e d ,   as  b e t t e r   shown  in  f i g u r e s   18,  25  and  26,  by  

f a s t e n i n g  t o   the  ends  of  the  c e n t r a l   b a r - l i k e   p o r t i o n ,  

the  hooks   M1,  M2  or  the  hooks  M3,  M4,  s a id   f a s t e n i n g  

o p e r a t i o n   b e i n g  c a r r i e d   out  by  the  a id   of  t h r e a d e d   m e a n s  

s u c h   as  b o l t s   or  the  l i k e   which  are  e f f e c t i v e   fo r   m e c h a n i c -  

a l l y   l o k o k i n g   the  hooks  a g a i n s t   the  a s s o c i a t e d   ends ,   w h i c h  

i s   e f f e c t e d   by  u t i l i z i n g   the  h o l e s   124  in  the  hooks  a n d  

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

t h e   hooks   to  the  ends  c o n c e r n e d   t akes   p l a c e   a f t e r   the  h o o k s  

M1,  M2  or  M3,  M4  have  been  f i t t e d   i n to   the  a s s o c i a t e d   w i n d -  

ows  33,  35,  t h i s   be ing   made  by  f i r s t   i n s e r t i n g   the  f l a n g e s  

1 1 4   in  the  o p e n i n g s   ( the   p l a t e   110  be ing   then  p a r a l l e l   t o  



the  w a l l s   24,  26) ,   and  t h e r e a f t e r   by  c a u s i n g   the  h o o k s  

to  r o t a t e   i n w a r d l y   u n t i l   the  f l a n g e s   114  are  b r o u g h t   i n  

t i g h t l y   c o n t a c t   with  the  w a l l s   24,  26  whereby  the  p l a t e s  

110  are  now  o c c u p y i n g   a  p o s i t i o n   p e r p e n d i c u l a r   to  t h a t  

of  s a id   w a l l s ,   so  t h a t   the  p l a t e s   110  of  each  p a i r   a r e  

p a r a l l e l   to  one  a n o t h e r   to  a l low  the  a s s o c i a t e d   end  o f  

the  c e n t r a l   b a r - s h a p e d - m e m b e r   to  be  f a s t e n e d   in  p l a c e  

by  i n s e r t i n g   same  end  between  the  p l a t e s   and  then  b o l t i n g  

i t   down.  The  h o l e s   120,  122  of  the  p l a t e s   M1,  M2  are  f o r  

the  l o o k i n g   in  p o s i t i o n   of  the  a s s o c i a t e d   ends  of  t h e  

d i a g o n a l   members  130,  132  ( f i g .   25)  which  are  d e s i g n e d  

f o r   b r a c i n g   the  s ides   of  the  s h e l v i n g  s t r u c t u r e .   F i g u r e s  

18  and  25  are  c l e a r l y   e x p l a n a t o r y   in  t h i s   r e s p e c t .   As  s e e n  

in  f i g .   18,  in  f a o t ,   once  the  above  a s s e m b l i n g   is  made ,  

the  h o r i z o n t a l   e lement   B  - i n   t h i s   case  a  c ross   member-  h a s  

i t s   b a r - s h a p e d   p o r t i o n   50  p e r p e n d i c u l a r l y   d i s p o s e d   w i t h  

r e s p e c t   to  w a l l s   16,  18 .o f   the  u p r i g h t   member  A,  with  t h e  

ends  t h e r e o f   m e c h a n i c a l l y   f a s t e n e d   to  the  hooks  M1,  M2, 

the  f l a n g e s   114  of  which  hooks  have  been  i n s e r t e d   in  t h e  

c o r r e s p o n d i n g   open ings   in  the  wa l l s   16,  18,  the  p l a t e s  

110,  as  wel l   as  the  c e n t r a l   bar  50,  be ing   p e r p e n d i c u l a r  

to  s a id   w a l l s   16,  18.  In  t h i s   case ,   the  m e c h a n i c a l   f a s t e n -  

i n g  o f   the  hooks  M1,  M2  to  sa id   c e n t r a l   bar  50,  for   t h e  

c o n s t i t u t i o n   of  the  s t r u c t u r a l   e lement   B,  occu r s   u n d e r   t h e  

a c t i o n   of  the  bo l t   180,  which  p a s s e s ,   by  i t s   s h a n k  1 8 2 ,  t h r o u g h  



the  h o l e s   in  the  f l a n g e s   and  the  bar   50  to  e x t e n d ,   by  i t s  

ends ,   beyond  the  c o r r e s p o n d i n g   f l a n g e ,   thus   a l l o w i n g   t h e  

nut   184  to  be  sc rewed   and  t i g h t e n e d   down,and,   c o n s e q u e n t l y ,  

the  a s s o c i a t e d   components   to  be  l o c k e d   in  p o s i t i o n .  

R e f e r r i n g   now  to  f i g u r e s   6  to  16,  t h e r e   is  shown  i n  

same  f i g u r e s   an  o t h e r   form  of  the  p a t e n t e d   m e t a l l i c   s t r u c t -  

ure   which  e s p e c i a l l y   f i t   to  a p p l i c a t i o n s   where  heavy  l o a d s  

are  i n v o l v e d .  

In  t h i s   example ,   but  a l so   in  a  more  g e n e r a l   way,  t h e  

u p r i g h t   member  A4  is  of  q u a d r a n g u l a r   c r o s s - s e c t i o n   and  

i n c l u d e s   the  p l a i n   w a l l s   10,  12,  14,  26,  24  and  the  r e a r  

o p e n i n g   90  which  s e p a r e s   the  edges  of  the  wa l l s   24,  26 

f r o m   one  a n o t h e r ,   as  a l r e a d y   m e n t i o n e d   in  c o n n e c t i o n   w i t h  

a   p r e v i o u s l y   d i s c u s s e d   type  of  u p r i g h t   member.  This  p l a i n  

w a l l   u p r i g h t   member  l ends   i t s e l f   to  be  used  wi th   c o n g r u e n t  

t y p e s   of  hook  means  which  are  ab le   to  r e s t   a g a i n s t   t h e  

o u t s i d e   s u r f a c e   of  sa id   w a l l s ,   p r o v i d e d   they  can  d i m e n s i o n -  

a l l y  c o u p l e   wi th   same  w a l l s ,   and  t h i s   i r r e s p e o t i v e l y   o f  

t h e  s i z e   of  the  loads   to  be  s u p p o r t e d   by  the  s t r u c t u r e .  

In  the  examples   shown  in  f i g u r e s   6,  7,  8  and  9  e a c h  

hook  member  P  i s  a   l e n g t h   of  an  a p p r o p r i a t e l y   d i m e n s i o n e d  

a n g l e - i r o n   h a v i n g   a  web  186  and  a  f l a n g e   188  which  a r e  

p e r p e n d i c u l a r  t o   one  a n o t h e r .   The  web  186  is  p r o v i d e d   w i t h  

s e v e r a l  l u g d   190,  in  t h i s   case  the  t h r e e   lugs  shown  h a v i n g  

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



m a t e r i a l   of  same  web,  the  lugs   be ing   a l i g n e d   a long   t h e  

v e r t i c a l   c e n t e r - l i n e   of  the  web  186,  with  the  i n t e r m e d i a t e -  

ly  d i s p o s e d   lug  b e i n g   o f f s e t   w i th   r e s p e c t   to  the  two  o t h e r  

ones  by  an  amount  which  c o r r e s p o n d s   to  the  t h i c k n e s s   o f  

t h e   c e n t r a l   bar   member  50  t h a t   is  to  be  c o n n e c t e d   to  t h e  

l u g s ,   t h e s e   l a t t e r   b e i n g   p e r p e n d i c u l a r   t o  t h e   web  186.  The 

f l a n g e   188  is  p r o v i d e d   wi th   t h r o u g h   ho les   192,  in  t h i s  

case  t h e r e   be ing   a  p a i r   of  t h r o u g h   ho les   which  are  shown 

t o g e t h e r   wi th   t h e i r   axes  in  the  d r awing .   In  c o r r e s p o n d i n g  

r e l a t i o n s h i p   wi th   the  ho l e s   192,  the  wal l   10  of  the  u p r i g h t  

member  A4  has  two  rows  of  a l i g n e d   ho les   194  formed  t h e r e i n ,  

t h a t   are  a l s o   shown  a l o n g   wi th   t h e i r   axes  in  the  f i g u r e ,  

t h e s e   h o l e s   194  b e i n g   e q u a l l y   spaced   a p a r t   in  the  d i r e c t -  

i o n   of  t h e i r   a l i g n m e n t .  

In  o r d e r   to  o b t a i n   the  d e s i r e d   h o r i z o n t a l   e l e m e n t ,  

i n   t h i s   case  the  e l e m e n t  B   b e i n g   a  s t r i n g e r   in  the  s t r u c t -  

u r e ,  t h e   c e n t r a l   bar   member  50  has  a  v e r t i c a l   web  196  o f  

a n  a p p r o p r i a t e   t h i c k n e s s ,   and  upper   and  lower   f l a n g e s   1 9 8  

a n d  2 0 0   r e s p e c t i v e l y ,   t h a t   are  p e r p e n d i c u l a r   to  web  1 9 6 ,  

s o  t h a t   in  t h i s   case  the  c r o s s - s e c t i o n   of  e l e m e n t  B   t a k e s  

a  d o u b l e - T   c o n f i g u r a t i o n ,   s a id   bar   member  be ing   p r e f e r a b l y  

f o r m e d  b y   p u n c h i n g   and  b e n d i n g   o p e r a t i o n s   to  impar t   to  i t  

t h e  f i n a l   c o n f i g u r a t i o n .  

The  ends  64  of  the  bar   member  B  c o o p e r a t e   wi th   t h e  

a s s o c i a t e d  h o o k   means  P  in  such  a  manner  as  to  have  t h e  



t h r e e   ho l e s   t h a t   are  formed  in  sa id   ends  to  be  caused   t o  

c o i n c i d e   wi th   the  c o r r e s p o n d i n g   h o l e s   formed  in  the  l u g s  

190,  the  web  186  be ing   i n s e r t e d   be tween   the  lugs   so  t h a t  

the  uppe r   and  lower   lugs   r ema in   on  one  s i d e ,   and  t h e  

midd le   lug  on  the  o t h e r   s i de   of  t h e  w e b .   T h e r e a f t e r ,   t h e  

c e n t r a l   bar   member  50  is  s e c u r e l y   b o l t e d   down  ( the   b o l t s  

b e i n g   not  shown)  t o g e t h e r   w i th   the  hook  means  P,  so  t h a t  

at  the  end  of  the  a s s e m b l i n g   o p e r a t i o n   the  s t r i n g e r   B  i s  

o b t a i n e d .   At  t h i s   s t a g e ,   the  s t r i n g e r   can  be  m e c h a n i c a l l y  

f a s t e n e d   to  the  a s s o c i a t e d   u p r i g h t   members A4  s i nce   t h e  

h o l e s   192  are  made  to  o o i n c i d e   wi th   the  h o l e s   194  of  t h e  

r e s p e c t i v e   row  of  ho l e s   formed  in  the  wal l   10,  the  f l a n g e s  

b e i n g   then   l ooked   in  p o s i t i o n   on  the  u p r i g h t   members  by 

t h e   a id   of  t h r e a d e d   means,   whereby  at  the  end  of  the  b o l t -  

ing  o p e r a t i o n   t h e r e   w i l l   be  o b t a i n e d   the  s t r i n g e r   B  f i r m l y  

c o u p l e d   to  the  a s s o c i a t e d   u p r i g h t   members  A4.  The  same 

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

t h e   c r o s s - m e m b e r s   c o n s t r u c t e d   in  the  manner  shown .  

R a t h e r   than   by  b o l t i n g ,   the  c o n n e c t i o n   be tween   t h e  

hook  means  P  and  the  u p r i g h t   member  A4  c o u l d ,   in  a  more  

g e n e r a l   manner ,   be  a c h i e v e d   by  u s i n g   an  i n t e r l o c k i n g   a r r a n g e -  

ment  s u c h  a s  v i e w e d   in  f i g u r e   28  where  the  ends  of  the  e l e m -  

e n t s   B1  are  shown  as  l o o k i n g l y   f i t t e d   in  the  a s s o c i a t e d  

windows  28  p r o v i d e d   in  the  wa l l   10  of  the  u p r i g h t   member  A1. 

With  r e f e r e n c e   to  f i g u r e s   12  to  16,  t h e r e   is  shown 



a  c r o s s - s e c t i o n   of  the  s t r u c t u r e   which  is  s i m i l a r   to  t h a t  

of  f i g .   11  but  wi th   some  s t r u c t u r a l   v a r i a t i o n s   of  the  b a r  

member  B,  whereby  the  bar   B12is   shor ter  in   h e i g h t   than  t h e  

bar  member  B;  the  bar  B13  show  f i l l e t   p o r t i o n s   at  the  f l a n -  

ges  198,  200  t h e r e o f ;   the  bar   B14  has  a  c r o s s - s e c t i o n   i n  

the  form  of  a  ' E ' ;   the  bar   member  B15  is  of  C - s h a p e d   c r o s s -  

s e c t i o n ;   and  the  bar   B16  has  i t s   c r o s s - s e c t i o n   which  i s  

in  the  form  of  a  "0",   the  above  sa id   v a r i a t i o n s   c o n g r u e n t -  

ly  i n v o l v i n g   v a r i a t i o n s   in  the  b e a r i n g   a r r a n g e m e n t s   w i t h  

r e s p e c t   to  the  l ugs   190  of  the  hook  m e a n s .  

R e f e r r i n g  n o w   to  f i g u r e   10,  an  o t h e r   type  of  m e c h a n i c -  

al  c o n n e c t i o n   is   shown  be tween   the  c e n t r a l   bar  member  50 

and  the  a s s o c i a t e d   s ide   hook  means  P  in  o r d e r   to  a c h i e v e  

c o n s t i t u t i o n   of  the  h o r i z o n t a l   e l ement   B10.  A c c o r d i n g   t o  

t h i s   v a r i a t i o n ,   c o n n e c t i o n   be tween   bar  member  50  and  t h e  

p r o j e c t i o n s   191,  c o r r e s p o n d i n g   to  lugs   190,  t a k e s   p l a c e  

by  mere ly   c a u s i n g   the  a s s o c i a t e d   b e n t - o v e r   p o r t i o n s   of  t h e  

ends  of  s a id   bar   member,  to  r e s t   on  the  c o r r e s p o n d i n g  

p r o j e c t i o n s   f o r m e d  o n  t h e  o p p o s i t e   hook  means  P,  w h i c h  

l a t t e r   are  f a s t e n e d   to  the  u p r i g h t   members  aga in   by  b o l t i n g  

m e a n s .  I n   t h i s   c a s e ,   t h e n ,   the  own  weight   of  bar  50  a n d  

t h a t   o f  t h e  l o a d   c a r r i e d   t h r o u g h   the  a id   of  the  s ide   member 

( n o t   s h o w n )  t o g e t h e r   c o o p e r a t e   in  e n s u r i n g   c o n n e c t i o n   b e t -  

ween  the  bar  and  the  books  w i t h o u t   the  use  of  b o l t s  o r  

the  l i k e   means ,  be ing   r e q u i r e d   fo r   a s s e m b l i n g   the  bar  50  t o  



the  hooks  P.  As  a  m a t t e r   of  f a c t   the  c r o s s - s e c t i o n   o f  

bar   50  may  va ry   in  c o n f i g u r a t i o n   in  any  s u i t a b l e   m a n n e r ,  

d e p e n d i n g   a l s o   on  the  shape ,   number  and  a r r a n g e m e n t   o f  

the  p r o j e c t i o n s   191  p r o v i d e d   on  the  webs  186  of  hooks  P .  

Resuming  now  b r i e f l y   what  a l r e a d y   s a id   in  r e l a t i o n  

to  the  f l a n g e d   hook  means  1 0 ' o f   f i g .   28,  and  r e f e r r i n g   t o  

f i g g .   20  to  23,  t h e r e   is  seen  in  same  f i g u r e s   f o u r   p o s s i b l e ,  

among   many  o t h e r ,   c o n s t r u c t i o n s   of  f l a n g e d   hooks  w h i c h  

a r e   s p e c i a l l y   s u i t e d   f o r   c o n n e c t i o n   wi th   e i t h e r   b r a c e - l i k e  

o r   i n c l i n e d   c e n t r a l   bar   members, such  as  the  members  1 3 0 ,  

1 3 2   ( f i g .   25)  in  o r d e r   to  a c h i e v e   s t r e n g t h e n i n g   b r a c i n g  

a r r a n g e m e n t s   fo r   the  s i d e s   of  the  m e t a l l i c   s t r u c t u r e ,   o r  

f o r   c o n n e c t i n g   them  to  c e n t r a l   bar   members in  o r d e r   t o  

f o r m   c r o s s   e l e m e n t s ,   or  a l so   c a p a b l e   of  f o r m i n g   c o m p o s i t e  

e l e m e n t s   c o m p r i s e d   of  bo th   c r o s s -   and  braoe   m e m b e r s .  

More  p r e c i s e l y ,   the  hook  means  shown  in  f i g .   20  as  M,  i s  

p r o v i d e d   w i th   two  o p p o s i t e   ho les   120  fo r   p e r m i t t i n g  

m e c h a n i c a l  f a s t e n i n g   of  the  a s s o c i a t e d   ends  of  b race   mem- 

b e r s ,  a n d   a  middle   ho le   124  fo r   a l l o w i n g   the  a s s o c i a t e d  

e n d s   of  a  c r o s s   member  to  be  f a s t e n e d   in  p l a c e ;   the  f l a n g -  

jed  hook  of  f i g .   21  has  only  one  hole   124  out  t h e r e i n   w h i c h  

c a n   be  used  f o r   c o n n e c t i n g   the  a s s o c i a t e d   ends  of  e i t h e r  

b r a c e   members  or  c r o s s   members,  as  wel l   as  the  a s s o c i a t e d  

e n d s   of  bo th   t h e s e   members;   the  f l a n g e d   hook  of  f i g .   22 

b e s i d e s   
b e i n g   p r o v i d e d   wi th   ho l e s   120,  124  and  f l a n g e s   1 1 4 ,  



i t   i n c l u d e s   c o u n t e r - f l a n g e s   115  which  are  p e r p e n d i c u l a r l y  

d i s p o s e d   with  r e s p e c t   to  f l a n g e s   114  and  b e r t - o u t   in  a  

d i r e c t i o n   e x t e n d i n g   away  from  the  o t h e r   side  of  the  web 

110  of  hook  M,  t h e r e   be ing   here   a lso   p r o v i d e d   a  c o u n t e r -  

f l a n g e   117  p a r a l l e l   to ,   but  b e n t - o u t   in  the  r e v e r s e   d i r e c t -  

ion  of  f l a n g e s   114;  f i n a l l y ,   the  hook  M  in  f i g .   23  i s  

p r o v i d e d   wi th   one  hole  124  and  i n c l u d e s   the  f l ange   114 

fo r   i n s e r t i o n   t h e r e o f   in  an  a s s o c i a t e d   opening   in  a  u p r i g h t  

member,  and  the  c o u n t e r - f l a n g e s   115  p a r a l l e l   to  o n e  a n o t h e r  

and  p e r p e n d i c u l a r   to  f l ange   1 1 4 .  

As  seen  in  f i g .   17,  the  u p r i g h t   member  A5  has  h e r e  

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

member  A 4  in  f i g .   6  but  in  t h i s   case  no  ho les   194  a r e  

p r o v i d e d ,   i n s t e a d   of  which  t h e r e   are  a l i g n e d   windows  195 

c u t   in  the  wa l l s   24,  26.  At  the  upper  s i d e ,   t he re   are  shown 

f l a n g e d   hooks  M,  the  same  as  those   of  f i g .   20,  which  a r e  

f i t t e d  i n   the  c o r r e s p o n d i n g   openings   195  in  the  wal l s   2 4 ,  

26  to  a r r i v e   at  the  c o n d i t i o n   d e p i c t e d   f i g .   18  w h e r e i n  

t h e  h o o k s   are  connec t ed   m e c h a n i c a l l y   to  the  middle  b a r  

member 50  by  means  of  b o l t s   180  t h u s   a c h i e v i n g  f o r m a t -  

i o n  o f   e lement   B,  At  the  bot tom  s ide ,   t he re   are  shown  f l a n g -  

ad  hooks   equal   to  the  hooks  f i g .   2 1  w i t h   the  f l a n g e s   1 1 4  t h e r e o f  

a s  f i t t e d   in  the  c o r r e s p o n d i n g   open ings   in  the  u p r i g h t   mem- 

ber ,   the  above  examples  be ing   only  to  i l l u s t r a t e   the  many 

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



m o u n t i n g   the  hooks  and  the  s t r i n g e r s ,   as  we l l   as  the  c r o s s -  

members  and  the  b r ace   members,   w i th   r e s p e c t   to  the  u p r i g h t  

m e m b e r s .  

The  u p r i g h t   A5  cou ld   be  the  same  as  the  u p r i g h t   A4 

shown  in  f i g u r e   6  where  i t   has  been  d e p i c t e d   the  h o o k / u p r i g h t  

c o n n e c t i o n   f o r   the  f a s t e n i n g   in  p l a c e   of  the  s t r i n g e r s .  

F ig .   17  shows  the  f l a n g e d   hooks  M  i n s e r t e d   in  the  c o r r e s p o n d -  

ing  o p e n i n g s   195  f o r   p e r m i t t i n g   c o n n e c t i o n   wi th   the  c r o s s  

members  and  the  d i a g o n a l   b r a c i n g   members.  This  f i g u r e   17 

does  not  shows  the  f r o n t   wal l   of  the  u p r i g h t   A5,  which  w a l l  

cou ld   be  the  same  as  t h a t   of  the  u p r i g h t   A4  in  f i g .   6  w h e r e ,  

as  a l r e a d y   s a i d ,   the  o p e n i n g s   in  s a id   wall   have  been  d e p i c t -  

ed  a long   wi th   t h e i r   a x e s ,   s ince   the  type  of  punch ing   o r  

c u t t i n g - o u t   c h o s e n   may  be  any  type  w h a t e v e r .  

In  f i g .   19,  t h e r e   is  shown  an  h o r i z o n t a l   c r o s s - s e c t i o n a l  

.view  as  t a k e n   t h r o u g h   a  p a i r   of  o p p o s i t e   hooks  M  equal   t o  

, the  hook  of  f i g .   22,  w h e r e i n   the  f l a n g e s   117  of  the  two 

f l a n g e d ,   o p p o s i t e   hooks  are  e f f e c t i v e   for   s t r e n g t h e n i n g  

t h e   l o c k i n g   a f f e c t   - o n c e   the  midd le   bar  member  50  has  b e e n  

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

o n t o   the  hooks  or  the  a s s o c i a t e d   e l emen t s   of  the  s t r u c t u r e ,  

o r   e x e r t e d   on  the  l oad   s u p p o r t e d   by  the  f l a t   or  s h e l f   mem- 

b e r s   H  in  the  d i r e c t i o n   of  a r row  R  or  the  r e v e r s e   d i r e c t i o n .  

W i t h   r e f e r e n c e ,   f i n a l l y ,   to  f i g u r e s   24  to  26,  t h e r e  

i s   shown  an  u p r i g h t  A   s i m i l a r   to  t h a t   of  f i g g .   1  to  3 .  



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

wi th   the  h o r i z o n t a l   e l e m e n t s   B-C  ( formed  a g a i n   in  a  o n e -  

p i e c e   u n i t   as  in  f i g g .   1  to  3)  i t   makes  so  wi th   a s s o c i a t -  

ed  f l a n g e d   hooks  M,  the  same  as  t hose   p r e v i o u s l y   d i s c u s s e d ,  

.which  are   f a s t e n e d   to  the  middle   bar   members  50  of  b o t h  

the  h o r i z o n t a l   e l e m e n t s   B-C  and  the  d i a g o n a l   e l e m e n t s   1 3 0 ,  

1 3 2 .  

In  f i g .   26,  the  c r o s s - m e m b e r   C  is  shown  as  be ing   b o l t e d  

by  the  means  180  to  the  hooks  M  t h a t   are  p r o v i d e d   with  t h e  

h o l e s   124  fo r   p e r m i t t i n g   p a s s a g e   t h e r e t h r o u g h   of  the  b o l t s ,  

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

i n   the  ends  64  of the  c r o s s - m e m b e r   C.  B o l t i n g   is   e f f e c t e d  

a f t e r   the  hooks  M  have  been  i n s e r t e d   by  t h e i r   f l a n g e s   114 

i n   the  o p e n i n g s   34  which  are  cut  in  a l i g n e d   a r r a n g e m e n t  

i n   the  c o r n e r s   38,  40  of  u p r i g h t   e l ement   A.  As  p r e v i o u s l y ;  

e x p l a i n e d ,   each  f l a n g e   114  is   f i t t e d   i n t o   the  a s s o c i a t e d  

o p e n i n g   in  the  d i r e c t i o n   of  arrow  S  and  is  then  r o t a t e d  

to  b r i n g   i t   from  a  p o s i t i o n   p e r p e n d i c u l a r   to  wall   10,  t o  

a  p o s i t i o n   t h a t   is  p a r a l l e l   to  same  w a l l ,   whereby  the  w e b  

110  of  the  hook  member  is  b r o u g h t   in  a  p o s i t i o n   p e r p e n d i c u l a r  

to  s a id   wal l   10.  ! 

From  the  above  d e s c r i p t i o n   i t   shou ld   be  ready  a p p a r e n t  

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

and  the  i n d i v i d u a l   components   t h e r e o f , i s   such  as  to  o b t a i n   c a r r y -  

ing  s t r u c t u r e s   hav ing   s u p p o r t i n g   c a p a b i l i t i e s   in  the  l o w ,  



mean,  and  h igh   load   r a n g e s ,   and  t o  a c h i e v e  i n t e r c h a n g i n g  

v e r s a t i l i t y   of  the  v a r i o u s   componen t s   of  the  s t r u c t u r e ,  

as  we l l   as  to  i m p a r t   enhanced   s t r e n g t h   and  s t i f f n e s s  

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

when  mounted   to  form  any  one  of  i t s   many  p o s s i b l e   v e r s i o n s .  

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

h a v i n g   f l a t   or  s h e l f - m e m b e r s   s e p a r a t e d   from  both  t h e  

s t r i n g e r s   and  the  c r o s s - m e m b e r s ,   no  welded  zones  or  p o i n t s  

have  been  p r o v i d e d   for   the  c o n s t i t u t i o n   of  the  h o r i z o n t a l  

e l e m e n t s ,   which  can  be  e i t h e r   s i n g l e   o n e - p i e c e   u n i t s   o r  

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

the  p o i n t   of  view  of  s i m p l i f y i n g   m a n u f a c t u r e   of  t h e  

e l e m e n t s   and  t h e i r   a s s e m b l i n g   t o g e t h e r ,   even  when  c c n s t r u c t -  

i o n   of  at  l e a s t   some  of  the  h o r i z o n t a l   e l e m e n t s   s h o u l d  

i n v o l v e   m e c h a n i c a l   c o n n e c t i o n   be tween   a  c e n t r a l   web  a n d  

t h e   a s s o c i a t e d   s ide  l o o k s .  

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

o f   the  s h e l v i n g   s t r u c t u r e ,   c o n s i s t e n t   w i t  h  the  d i m e n s i o n -  

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

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

a   ve ry   l a r g e   and  d i v e r s i f i e d   r ange   of  a p p l i c a t i o n   r e q u i r e m e n t s .  

O b v i o u s l y ,   many  m o d i f i c a t i o n s   and  v a r i a t i o n   are  p o s -  

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

d e p a r t i n g   from  the  s p i r i t   and  scope  of  the  p r e s e n t  

i n v e n t i o n .  



1.  A  m e t a l l i c   c a r r i y i n g   s t r u c t u r e ,   p a r t i c u l a r l y   u s e f u l  

as  s h e l v i n g   s t r u c t u r e   fo r   use  in  shops ,   o f f i c e s ,   s t o r e s  

and  the  l i k e ,   of  the  type  c o m p r i s e d   of  e l e m e n t s   which  c a n  

be  combined  and  f a s t e n e d  t o g e t h e r ,   c h a r a c t e r i z e d   in  t h a t ,  

sa id   s t r u c t u r e   be ing   of  the  k ind  which  i n c l u d e s   l o a d  

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

.and  can  be  made  to  r e s t   on  the  h o r i z o n t a l   e l emen t s   of  t h e  

s t r u c t u r e ,   s a i d   e l e m e n t s ,   namely  the  s t r i n g e r -   and  t h e  

c r o s s - e l e m e n t s ,   are  a c h i e v e d   and  c o n s t r u c t e d   so  as  to  be  

p r o v i d e d   at   t h e i r   ends  wi th   a p p r o p r i a t e   hook  means  w h i c h  

:are  e i t h e r   o b t a i n e d   d i r e c t l y   from  the  body  of  same  e l e m e n t s ,  

or   s e p a r a t e   from  sa id   body  to  which  they  are  f a s t e n e d   by  

t he   aid  of  any  a p p r o p r i a t e   m e c h a n i c a l   j o i n i n g   means,  s a i d  

hooks   be ing   c a u s e d ,   d u r i n g   s tep  when  the  s t r u c t u r e   is  a s - ,  

s embled   and  e r e c t e d ,   to  l o c k i n g l y   f i t ,   by  c o n g r u e n t l y  

s h a p e d  p o r t i o n s   t h e r e o f ,   i n to   a s s o c i a t e d   windows  cut  i n  

t h e  v e r t i c a l   or  u p r i g h t   e l e m e n t s ,   in  such  a  manner  as  t o  

enab le   each  h o r i z o n t a l   e l ement   to  have  i t s   own  body  o r  

c e n t r a l  b a r   member  shaped  a c c o r d i n g   to  any  s u i t a b l e   c o n -  

f i g u r a t i o n ,  i n d e p e n d e n t  o f   i t s   ends  or  hooks ,   which  a r e !  

e i t h e r   o b t a i n e d   d i r e c t l y   from  each  e lement   or  m e c h a n i c h a l -  

l i  f a s t e n e d   t h e r e t o ,   s a id   hook  means  be ing   a lso   so  s h a p e d  

as  to  a l l ow   them  to  i n t e r l o c k i n g l y   c o o p e r a t e   with  the  c o r -  

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



in  such  a  manner   as  to  e n s u r e   i n t e r c h a n g e a b i l i t y   b e t w e e n  

the  d i f f e r e n t   s t r i n g e r   members  ( h o r i z o n t a l   f r o n t   e l e m e n t s ) ,  

and  be tween   the  v a r i o u s   c r o s s - m e m b e r s   ( h o r i z o n t a l ,   t r a n s v -  

e r s e   or  depth   e l e m e n t s ) ,   as  well   as  be tween   a  s t r i n g e r  

and  a  c r o s s - m e m b e r ,   and  c o n v e r s e l y .  

2.  The  s t r u c t u r e   a c c o r d i n g   to  c la im  1,  e s p e c i a l l y   s u i t a b l e  

f o r   s u p p o r t i n g   l o a d s   in  the  c o m p a r a t i v e l y   low  range  o f  

v a l u e s ,   w h e r e i n   each  u p r i g h t   e l emen t   is  p r o v i d e d   with  a t  

l e a s t   a  s e r i e s   of  a l i g n e d   f r o n t   windows  and  at  l e a s t   a 

s e r i e s   of  a l i g n e d   s ide   windows,   each  window  of  the  f i r s t  

s e r i e s   be ing   a d v a n t a g e o u s l y   in  the  form  of  a  q u a d r a n g l e  

h a v i n g   end  n o t c h e s ;   whereas   each  h o r i z o n t a l   e l emen t   h a s  

a  c o n v e n i e n t l y  s h a p e d  c r o s s - s e c t i o n   of  i t s   own  body,  f r o m  

the  o p p o s i t e   ends  of  which  t h e r e   is  o b t a i n e d   d i r e c t l y ,   by 

b e n d i n g ,   p u n c h i n g   or  the  l i k e   o p e r a t i o n ,   at  l e a s t   a  h o o k -  

f o r m a t i o n   the  p l ane   of  which  is   p e r p e n d i c u l a r   to  the  m a i n  

p l a n e   of  the  a s s o c i a t e d   e l e m e n t ,   each  of  the  c o n c e r n e d  

hooks-be ing   p r o v i d e d   wi th   a  lower   g roove   or  no tch   w h i c h  

i s   d e s i g n e d   fo r   f i t t i n g   i n t o   an  a s s o c i a t e d   p o r t i o n   of  the ;  

c o r r e s p o n d i n g   window  in  a  u p r i g h t   e l e m e n t   when  the  m e t a l -  

l i c   s t r u c t u r e   is   be ing   a s s e m b l e d ,   and  t h i s   to  the  p u r p o s e .  

of  o b t a i n i n g   the  most  f a v o u r a b l e   form  of  i n t e r l o c k i n g  

engagemen t   be tween   the  hook  and  the  window;  the  s t r u c t u r e  

b e i n g   a b l e   to  be  c o m p l e t e d   with  a d d i t i o n  a   1   means  

such  as  d r o p - s a f e   p ins   or  the  l i k e ,   which  can  be  f i t t e d  



i n t o   a s s o c i a t e d ,   c o r r e s p o n d i n g   ho l e s   formed  in  both  t h e  

ends  of  each  h o r i z o n t a l   e l emen t   and  the  a s s o c i a t e d   f l a n g e s  

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

ion  and,  t h e r e f o r e ,   enhanced   s t a b i l i t y   of  the  s t r u c t u r e  

are  o b t a i n e d .  

3.  The  s t r u c t u r e   a c c o r d i n g   to  c l a im  1,  w h e r e i n   each  h o r i z o n t -  

al  e l e m e n t   is  c o n s t r u c t e d   by  c o u p l i n g   and  m e c h a n i c a l l y  

f a s t e n i n g   t o g e t h e r   at  l e a s t  a   c e n t r a l   body  or  b a r - m e m b e r  

and  at  l e a s t   a  hook  means  p r o v i d e d   at  each  one  of  t h e  

o p p o s i t e   ends  of  sa id   bar  member;  p r e f e r a b l y   t he re   b e i n g  

. p r o v i d e d   fo r   each  end  of  the  bar  member,  a  p a i r   of  o p p o -  

sed  hooks  which  are  f a s t e n e d ,   in  f a c i n g   r e l a t i o n s h i p ,   t o  

. the  c o r r e s p o n d i n g   end  of  the  bar  member;  each  of  s a i d  

h o o k s   be ing   compr i sed   of  a  p l a t e   or  the  l i k e   which  h a s  

at  l e a s t  o n e  f l a n g e ,   b e n t - o v e r   w i th   r e s p e c t   to  i t s   ma in  

p l a n e ,   and  is  p r o v i d e d   wi th   h o l e s   or  the  l i k e   fo r   p e r m i t -  

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

b a r  m e m b e r ;   e a c h  f l a n g e   of  the  hook  be ing   f i r s t   f i t t e d  

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

o f  t h e   u p r i g h t   e lement   p r o v i d e d   wi th   the  a s s o c i a t e d   h o l e ,  

a n d  t h e   f l a n g e   being  then  r o t a t e d   so  as  to  b r i n g   i t   in  a  

p o s i t i o n   p a r a l l e l   to,  and  making  t i g h t e r  c o n t a c t   with  s a i d  

p o r t i o n   of  the  u p r i g h t   e l e m e n t ,   whi le   the  main  plane  o f  

t h e   hook,  which  was  p r e v i o u s l y   p a r a l l e l ,   becomes  then  p e r -  

p e n d i c u l a r   to  said  p o r t i o n   of  the  u p r i g h t   e l e m e n t ,   so  t h a t  



be tween   each  f a c i n g ,   opposed   p a i r   of  f l a n g e d   h o o k s , f i t t e d  

to  the  u p r i g h t   e l e m e n t #   t h e r e   can  be  engaged  the  a s s o c i a t e d  

end  of  s a i d   c e n t r a l   bar   member  of  the  a s s o c i a t e d   h o r i z o n t a l  

e l e m e n t ,   which  end  is  t h e r e a f t e r   m e c h a n i c a l l y   c l a m p e r  b y ,  

f o r   examble ,   t h r e a d e d   means  or  the  l i k e ,   to  s a id   f l a n g e d  

hooks  t h a t   are  then   p e r f e c t l y   l o c k e d   in  the  a s s o c i a t e d  

windows  in  the  u p r i g h t   e l e m e n t ,   the  c o n c e r n e d   h o r i z o n t a l  

e l e m e n t   being thus  a l l o w e d   to  form  a  s i n g l e   o n e - p i e c e   u n i t  

e f f e c t i v e   f o r   c o n n e c t i n g ,   s t i f f e n i n g   and  s u p p o r t i n g   t h e  

m e t a l l i c   s t r u c t u r e   in  the  f o r m a t i o n   of  which  s a id   h o r i z o n t a l   e l e m e n t  

j o i n t l y   c o o p e r a t e s   w i th   bo th   the  o t h e r   h o r i z o n t a l   e l e m e n t s ,  

e q u a l   to ,   or  d i f f e r e n t   from  one  a n o t h e r ,   and  the  v e r t i c a l  

e l e m e n t s .  

4.  The  s t r u c t u r e   a c c o r d i n g   to  c la im  1,  w h e r e i n ,   s a i d  

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

h i g h   c a r r y i n g   c a p a c i t y   r a n g e ,   each  hook  is  a  l e n g t h   of  a n  

a n g l e - i r o n  o r   the  l i k e   c o m p r i s i n g   at  l e a s t   one  web  and  one 

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

f i t  t o   any  type   of  s t r u c t u r a l   p r o f i l e d   v e r t i c a l   or  u p r i g h t  

m e m b e r  a b l e   to  be  c o n n e c t e d   by  i n t e r l o c k i n g   a r r a n g e m e n t  

o r  t i g h t   c o n t a c t   to  s a i d   hook,  and  which  are  formed  wi th   e i t h e r  

o p e n i n g s  o r   t a b s   e f f e c t i v e   fo r   p e r m i t t i n g   c o n n e c t i o n   to  a n  

u p r i g h t  e l e m e n t ,   or  wi th   lugs   or  the  l i k e   t u r n e d - o v e r   on 

h e  o u t s i d e   of  the  u p r i g h t   e l emen t   and  d e s i g n e d   for  c o o p e r a t i o n  

w i t h  m e a n s   which   are  ab le   to  pe rmi t   m e c h a n i c a l   f a s t e n i n g  



in  p o s i t i o n   of  the  a s s o c i a t e d   end  of  the  c e n t r a l   bar   member 

of  c o r r e s p o n d i n g   h o r i z o n t a l   e l emen t   in  o r d e r   to  c o n s t r u c t  

same  e l e m e n t   in  i t s   i n t e g r i t y .  

5.  The  s t r u c t u r e   a c c o r d i n g   to  c la im  1,  w h e r e i n   the  f l a n g e d  

hooks  which  are  able   to  be  f a s t e n e d   to  the  u p r i g h t   e l e m e n t ,  

can  c o o p e r a t e   each  wi th   m e t a l l i c ,   d i a g o n a l   s t r u c t u r a l  

members  d e s i g n e d   fo r   e n s u r i n g   the  b r a c i n g   and  s t i f f e n i n g ,  

in  a  t r a n s v e r s e   d i r e c t i o n ,   of  the  s t r u c t u r e ,   s a id   h o o k s  

be ing   c a p a b l e   of  c o o p e r a t i n g   wi th   the  a s s o c i a t e d   s t r u c t u r a l  

members  by  the  a id   of  m e c h a n i c a l   l o o k i n g   means,  such  a s  

t h r e a d e d   means,   sa id   s t r u c t u r a l   members  b e i n g   o n l y  

c o m p r i s e d   of  o r o s s - m e m b e r s .  

:6.  The  s t r u c t u r e   a c c o r d i n g   to  c la im  1,  w h e r e i n   the  f l a n g e d  

h o o k s   c a p a b l e   of  be ing   f a s t e n e d   to  an  u p r i g h t   e l e m e n t ,   a r e  

e a c h   p r o v i d e d ,   in  t h e i r   own  web,  wi th   a  number  of  o p e n i n g s ,  

some   of  which  are  fo r   the  c o o p e r a t i o n   w i th   the  means  

e n s u r i n g   l o o k i n g   in  p lace   of  the  a s s o c i a t e d   ends  of  t h e  

s t r u c t u r a l   b r a c i n g   e l e m e n t s ,   and  some  o t h e r   are  fo r   t h e  

o o o p e r a t i o n  w i t h   the  means  e n s u r i n g   l o o k i n g   in  p o s i t i o n  

of  the  a s s o o i a t e d   ends  of  the  s t r u c t u r a l   s ide   e l e m e n t s ,  

n a m e l y  t h e   c r o s s - m e m b e r s .  

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

c o m p r i s e d   of  combined  e l e m e n t s ,   s u i t a b l e   fo r   use  in  s t o r e s ,  

o f f i c e s  a n d   o t h e r s ,   whe re in   s a i d  s t r u c t u r e   is  s u b s t a n t i a l l y  

a s  d e s c r i b e d   h e r e i n   above  wi th   r e f e n o e   to ,   and  as  d e p i c t e d  



in  the  a n n e x e d   d r a w i n g s .  

8.  A  method  of  a s s e m b l i n g   and  e r e c t i n g   a  m e t a l l i c , c o m b i n e d -  

e l e m e n t   s t r u c t u r e   a c c o r d i n g   to  at  l e a s t   one  of  the  p r e c e d -  

ing   c l a i m s ,   w h e r e i n   s a i d   method  be ing   based  on  the  p r i n c i p l e  

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

as  wel l   as  l oad   s u p p o r t i n g   f l a t   members,  t o g e t h e r ,   t h e  

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

of  m e t a l l i c   s t r u c t u r a l   shapes   which  are  i n t e r c h a n g e a b l e  

wi th   r e s p e c t   to  one  a n o t h e r   c o n s i s t e n t   with  the  d i f f e r e n t  

c o n f i g u r a t i o n s   and  s i z e s   of  s a id   e l e m e n t s ,   are  p r o v i d e d  

e i t h e r   wi th   j o i n i n g   hook  means  t h a t   are  o b t a i n e d   d i r e c t l y  

f rom,  and  as  an  i n t e g r a l   p a r t   of  the  c e n t r a l   b a r - m e m b e r s  

of  s a id   e l e m e n t s ,   or  w i th   hook  means  which  are  in  t h e  

b e g i n n i n g   s e p a r a t e   from  s a i d   c e n t r a l   bar  members,   w i t h  

which  s a i d   hook  means  a re   then  m e c h a n i c a l l y   c o n n e c t e d   i n  

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

9 .  T h e   method  a c c o r d i n g   to  c la im  8,  where in   s a i d   hook  means  

are  c o n n e c t e d   to  the  a s s o c i a t e d   c e n t r a l   bar  members  by  

b o l t i n g  o r   the  l i k e   o p e r a t i o n .  

10.  
The  method  a c c o r d i n g   to  c l a im  8,  where in   s a i d   c o n n e c t -  

ion  of  the  h o o k  m e a n s   w i th   the  c e n t r a l   ba r -member s   i s  

a c h i e v e d   by  m e r e l y  d a u s i n g   sa id   c e n t r a l   bar  members,   t h a t  

a re   c o n g r u e n t l y   shaped   to  t h i s   p u r p o s e ,   to  r e s t   on  c o r r e s p o n d -  

ing   r e g i o n s   or  p a r t s   i n t e g r a l   w i th ,   and  d i r e c t l y   o b t a i n e d  

from  s a i d   hook  m e a n s .  



11.  A  m e t a l l i c   e l e m e n t   which  forms  a  component   of  a  m e t a l -  

l i c   s t r u c t u r e   a c c o r d i n g   to  at  l e a s t   one  of  c l a i m s   1  to  7 ,  

w h e r e i n   sa id   e lement ,  be ing   compr i sed   of  a  m e t a l l i c   s t r u c t u r -  

al  shape  c a p a b l e   of  a s s u m i n g   the  n a t u r e   of  an  u p r i g h t ,   a 

s t r i n g e r ,   a  c r o s s - m e m b e r ,   or  a  brace  or  d i a g o n a l   member  

i n   s a i d   s t r u c t u r e ,   is   o b t a i n e d   ( a long   with  the  a s s o c i a t e d  

means,   such  as  hooks ,   h o l e s ,   open ings   or  o t h e r s ,   a l l o w i n g  

i t   to  be  c o n n e c t e d   to  the  o t h e r   e l emen t s   of  the  s t r u c t u r e )  

as  a  s i n g l e   o n e - p i e c e   u n i t   embodying  sa id   means,   or  i n  

.such  a  manner  as  to  have  t h a t   the  hooks  for   f a s t e n i n g   t h e  

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

; a l l y   l o c k e d   t o g e t h e r   with  the  a s s o c i a t e d   c e n t r a l   b a r - m e m b e r s  

o f   the  c o r r e p o n d i n g   e l e m e n t s ,   or  s t i l l   f u r t h e r   in  such  a 

manner   
as  to  have  the  e l emen t   s imply  r e s t i n g ,   by  i t s   c e n t r a l  

b a r - m e m b e r ,   on  the  end  hooks ,   these   l a t t e r   be ing   in  t u r n  

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