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The  p r e s e n t  i n v e n t i o n   r e l a t e s   to  a  m e t a l   f r a m e  

f o r   e m b o d y i n g   b u i l d i n g   s t r u c t u r e s   made  of  r e i n f o r c e d  

c o n c r e t e .  

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

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

s t e e l   r o d s   i n t e r c o n n e c t e d   by  o t h e r   t r a n s v e r s a l   s t e e l  

r o d s .   The  f r a m e   is   n o r m a l l y   f o r m e d   in  t h e   b u i l d i n g  

y a r d   by  d i s p o s i n g   t h e   s t e e l   b a r s   in  t h e   fo rm  a c c o r d i n g  

to  t he   a f o r e s a i d   c o n f i g u r a t i o n   and  b i n d i n g   them  t o g e -  

t h e r   w i t h   i r o n   w i r e   so  as  to  p r e v e n t   them  f rom  s l i p p i n g  

d u r i n g   t he   r e i n f o r c e d   c o n c r e t e   c a s t i n g .  

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

s o m e w h a t   s low  and  l a b o r i o u s .  

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

v i d e d   by  mass  p r o d u c i n g   t h e   f r a m e s   o u t s i d e   t he   b u i l d -  

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

p o r t i n g   them  to  t h e   b u i l d i n g   y a r d s   and  a s s e m b l i n g   t h e m ,  

r e a d y - f o r - u s e ,   in  t he   r e l a t e d   f o r m s .  

The  o p e r a t i o n   of  r e i n f o r c i n g   t he   v a r i o u s   e l e m e n t s  

i s   in  t h i s   way  c o n s i d e r a b l y   s t r e a m l i n e d ,   s i n c e   t h e  

h e a v y   m a n u a l   work  of  f o r m i n g   t h e   f r a m e s   in  t he   b u i l d i n g  

y a r d   i s   done  away  w i t h .  



H o w e v e r ,   when  t h e s e   p r e - f o r m e d   f r a m e s   have   a  

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

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

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

b u i l d i n g   y a r d   and  t h e i r   h a n d l i n g   when  l a i d .  

F o r ,   in  v i ew  of  t h e i r   s k e l e t a l   s t r u c t u r e ,   t h e i r  

v o l u m e t r i c   b u l k   i s   r e l a t i v e l y   much  g r e a t e r   t h a n   t h e i r  

w e i g h t .  

I t   i s   t h u s   r e q u i s i t e   to  t r a n s p o r t ,   in  a  c e r t a i n  

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

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

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

b u i l d i n g   y a r d .   In  t he   f o r m e r   i n s t a n c e ,   t h e r e f o r e ,   c o s t s  

a r e   c l e a r l y   h i g h e r .  

M o r e o v e r ,   t h e   a f o r e s a i d   v o l u m e t r i c   b u l k   does   n o t  

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

f o r m .  

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

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

t h e   d i f f i c u l t i e s   e x i s t i n g   in  t he   known  a r t ,   as  m e n t i o n -  

ed  a b o v e .  

Such  p u r p o s e   i s   f u l f i l l e d   by  e m b o d y i n g ' a   m e t a l  

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

g i t u d i n a l   r o d s   and  t r a n s v e r s a l  r o d s   r e c i p r o c a l l y   j o i n -  

ed  by  a r t i c u l a t e d   j o i n t s .  

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

and  t h e   t r a n s v e r s a l   r o d s   o b t a i n e d   as  a  r e s u l t   of  t h e  

a r t i c u l a t e d   j o i n t s ,   makes   i t   p o s s i b l e   to  r e d u c e   t he   v o -  



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

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

u s e d .  

The  c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t h e   p r e s e n t  

i n v e n t i o n   w i l l   be  more  c l e a r l y   s e e n   f rom  the   f o l l o w i n g  

d e s c r i p t i o n   of  a  n o n - l i m i t i n g   e x e m p l i f y i n g   e m b o d i m e n t  

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

FIGURE  1  i s   a  p e r s p e c t i v e   v iew  of  a  m e t a l   f r a m e  

a c c o r d i n g   to  t he   i n v e n t i o n   in  o p e r a t i v e   c o n f i g u r a t i o n ;  

FIGURE  2  i l l u s t r a t e s   t h e   f r a m e   of  FIGURE  1  in  a 

r e d u c e d - v o l u m e   c o n f i g u r a t i o n ;  

FIGURE  3  i s   a  d e t a i l e d   i l l u s t r a t i o n   of  a  v a -  

r i a n t   of  t h e   f r a m e   of  FIGURE  1 .  

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

s t r a t e d ,   i n d i c a t e d   g e n e r i c a l l y   by  10,  c o m p r i s e s   f o u r  

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

c a t e d   by  11,  w h i c h   w i l l   h e r e i n a f t e r   be  c a l l e d   l e n g t h -  

m e m b e r s ,   a r t i c u l a t e d   to  a  s e r i e s   of  t r a n s v e r s a l   s t e e l  

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

fo rm  of  a  c l o s e d   r i n g ,   i n d i c a t e d   by  12,  w h i c h   w i l l  

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

The  c o n n e c t i o n   b e t w e e n   l e n g t h - m e m b e r s   11  a n d  

c r o s s - m e m b e r s   12  i s   e f f e c t e d   by  means   of  r i n g s   13  c o n -  

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

w h i c h   a r e   w e l d e d   a l o n g   e a c h   l e n g t h - m e m b e r   11  and  t h r o u g h  

w h i c h   p a s s   t h e   c r o s s - m e m b e r s   12  as  can  be  c l e a r l y   s e e n  

in  FIGURE  1 .  

The  l e n g t h - m e m b e r s   11  a r e   r i g i d l y   r e s t r a i n e d   i n  



p a i r s   by  a  s e r i e s   of  t r a n s v e r s a l   b a r s   14  w e l d e d   a t   t h e i r  

e n d s   to  two  l e n g t h - m e m b e r s   11  and  a n o t h e r   s e r i e s   o f  

t r a n s v e r s a l   b a r s   14  w e l d e d   a t   t h e i r   ends   to  t h e   o t h e r  

two  l e n g t h - m e m b e r s   11.  The  t r a n s v e r s a l   b a r s   14  t h u s  

a l l   have   e q u a l   l e n g t h ,   so  as  to  keep   t he   p a i r e d   l e n g t h -  

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

The  c r o s s - m e m b e r s   12  a r e   q u a d r a n g u l a r   in  s h a p e  

and  t h e   l e n g t h   of  t h e   t r a n s v e r s a l   b a r s   14  i s   s u c h   t h a t  

t h e   p i v o t i n g   b e t w e e n   c r o s s - m e m b e r s   12  and  l e n g t h - m e m b e r s  

11  by  means   of  t h e   r i n g s   13  i s   a t   t h e   c o r n e r s   of  t h e  

c r o s s - m e m b e r s   1 2 .  

The  f r a m e   10  w h i c h   has   been   d e s c r i b e d   a n d  i l l u -  

s t r a t e d   can  have   i t s   v o l u m e t r i c   e x t e n s i o n   v a r i e d .   I n  

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

12  to  d e s c r i b e   a  r o t a t i o n   of  180°  a b o u t   t h e i r   p i v o t -  

p o i n t s ,   w i t h   a  r e l a t e d   o s c i l l a t i o n   of  t h e   two  p a i r s   o f  

l e n g t h - m e m b e r s   11,  p a r a l l e l - w i s e   one  to  t h e   o t h e r ,   b e t -  

ween  a  d i s t a n c e d   p o s i t i o n   and  a  j u x t a p o s e d   p o s i t i o n .  

I t   i s   t h u s   p o s s i b l e   to  open  t he   f r a m e   10  in  a  

p o s i t i o n   of  maximum  v o l u m e t r i c   e x t e n s i o n   as  shown  i n  

FIGURE  1,  or  to  f o l d   i t   back   i n t o   a  p o s i t i o n   of  m i n i m u m  

v o l u m e t r i c   e x t e n s i o n   as  shown  in  FIGURE  2 .  

T h i s   c h a r a c t e r i s t i c   of  t h e   f r a m e   10  a c c o r d i n g   t o  

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

t i o n   of  a l l   t h e  o p e r a t i o n s   i n d i r e c t l y   or  d i r e c t l y   r e -  

q u i r e d   f o r   r e i n f o r c i n g   c o n c r e t e   s t r u c t u r e s .  

In  t h e   f i r s t   p l a c e ,   t h e   f r a m e   10  can  be  v o l u m e -  

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



p r o c e s s .  

D u r i n g   t h e   t r a n s p o r t a t i o n   s t a g e ,   t he   f a c t   t h a t  

t h e   f r a m e   can  be  r e d u c e d   in  v o l u m e   makes   i t   p o s s i b l e  

to  o p t i m i z e   the   r a t i o   b e t w e e n   q u a n t i t y   of  m a t e r i a l  

t r a n s p o r t e d   and  v o l u m e   o c c u p i e d .  

The  same  c o n s i d e r a t i o n   n a t u r a l l y   a l s o   a p p l i e s   t o  

t h e   s t o r a g e   of  t he   f r a m e s   in  q u e s t i o n .  

In  t h e   b u i l d i n g   y a r d ,   in  t h e   f o l d e d - b a c k   c o n f i g u -  

r a t i o n   of  FIGURE  2,  i t   i s   v e r y   m a n a g e a b l e   and  e a s y   t o  

p l a c e   i n t o   t h e   f o r m .   Once  i t   has  been  so  p l a c e d ,   i t  

o p e n s   ou t   i n t o   t he   o p e r a t i v e   c o n f i g u r a t i o n   shown  i n  

FIGURE  1 .  

If   r e q u i r e d ,   i t   can  be  l o c k e d   in  t h i s   c o n f i g u r a -  

t i o n   by  means   of  i r o n   w i r e   or  by  h o o k s   s u i t a b l y   l a t c h e d  

o n t o   t he   c r o s s - m e m b e r s ,   or  by  o t h e r   m e a n s ,   to  p r e v e n t  

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

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

c a s t i n g   of  t he   c o n c r e t e .  

The  f r a m e   10  as  i l l u s t r a t e d   i s   p a r t i c u l a r l y   i n d i -  

c a t e d   f o r   t h e   r e i n f o r c e m e n t   of  g i r d e r s   or  beams  o r ,   i n  

v e r t i c a l   c o n f i g u r a t i o n ,   of  p i l l a r s .  

The  p r o p o s e d   a r r a n g e m e n t   of  l o n g i t u d i n a l   and  t r a n s -  

v e r s a l   r o d s ,   as  a l s o   t h e i r   s h a p e   and  n u m b e r ,   can  in  a n y  

c a s e   v a r y   d e p e n d i n g   on  t he   b u i l d i n g   s t r u c t u r e   to  be  r e -  

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

t r a n s v e r s a l   r o d s   a r e   r e c i p r o c a l l y   j o i n e d   by  m e a n s  o f   a r -  

t i c u l a t e d   j o i n t s   s u c h   as  a l l o w   an  a r t i c u l a t i o n   b e t w e e n  

them  of  a  k i n d   t h a t   w i l l   v a r y   t h e   v o l u m e   of  t he   f r a m e .  



In  p a r t i c u l a r ,   FIGURE  3  shows  a  v a r i a n t   of  t h e  

a r t i c u l a t e d   j o i n t .   T h i s   v a r i a n t   c o n s i s t s   in  t h e   f a c t  

t h a t ,   a r o u n d   each   l e n g t h - m e m b e r   11,  c o r r e s p o n d i n g l y  

to  e a c h   c r o s s - m e m b e r   12,  t h e r e   i s   wound  an  i r o n   w i r e   15  

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

w h i c h   t h e   c r o s s - m e m b e r   12  e n t e r s .   The  s u r f a c e   r o u g h n e s s  

of  t h e   l e n g t h - m e m b e r s   11  wh ich   i s   p r o v i d e d   f o r   in  o r d e r  

to  e n s u r e   t h a t   t h e y   have   p e r f e c t   a d h e r e n c e   in  t h e   c o n -  

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

w i r e s   1 5 .  

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

w e l d e d   m e t a l   r i n g s   13  show  t h e m s e l v e s   to  be  c o n s i d e r a b l y  

e c o n o m i c a l   f o r   v o l u m e - p r o d u c t i o n ,   and  a r e   at   t he   s a m e  

t i m e   f u n c t i o n a l l y   e f f e c t i v e .  



1.  A  m e t a l   f r a m e   f o r   b u i l d i n g   s t r u c t u r e s   made  o f  

r e i n f o r c e d   c o n c r e t e   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t  

c o m p r i s e s   l o n g i t u d i n a l   r o d s   (11)   and  t r a n s v e r s a l   r o d s  

(12)   r e c i p r o c a l l y   j o i n e d   by  a r t i c u l a t e d   j o i n t s   ( 1 3 , 1 6 ) .  

2.  A  f r a m e   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d   by  

t h e   f a c t   t h a t   s a i d   a r t i c u l a t e d   j o i n t s   a r e   r e a l i z e d   by  

means   of  r i n g s   ( 1 3 ,   16)  w h i c h   a r e   s e c u r e d   to  s a i d  

l o n g i t u d i n a l   r o d s   (11)   and  i n t o   w h i c h   t h e   s a i d   t r a n s v e r -  

s a l   r o d s   (12)   f i t .  

3.  A  f r a m e   a c c o r d i n g   to  C l a i m   2,  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   e ach   of  s a i d   r i n g s   c o n s i s t s   of  an  a r c h e d   o r  

h o o p e d   s e c t i o n   (13)   of  rod  w e l d e d   to  t h e   l o n g i t u d i n a l  

rod  ( 1 1 ) .  

4.  A  f r a m e   a c c o r d i n g   to  C l a i m   2,  c h a r a c t e r i z e d   by  

t he   f a c t   t h a t   e ach   of  s a i d   r i n g s   c o n s i s t s   of  a  t u r n  

(16)   of  an  i r o n   w i r e   (15)   wound  a r o u n d   t h e   l o n g i t u d i n a l  

rod   ( 1 1 ) .  

5.  A  f r a m e   a c c o r d i n g   to  C l a i m   4,  c h a r a c t e r i z e d   by  

t h e   f a c t   t h a t   t h e   s u r f a c e   of  s a i d   l o n g i t u d i n a l   r o d s   ( 1 1 )  

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

wound  i r o n   w i r e s   ( 1 5 ) .  

6.  A  f r a m e   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d   by  

t h e   f a c t   t h a t   s a i d   l o n g i t u d i n a l   r o d s   (11)   a r e   j o i n e d   i n  

p a i r s   d i s p o s e d   on  p a r a l l e l   p l a n e s   and  t h a t   s a i d   t r a n s -  

v e r s a l   r o d s   (12)   a r e   b e n t   in  t h e   form  of  a  c l o s e d   r i n g ,  

each   r e s t r a i n i n g   two  c o n t i g u o u s   p a i r s   of  s a i d   l o n g i t u d i -  

n a l   r o d s   ( 1 1 ) .  



7.  A  f r a m e   a c c o r d i n g   to  C l a i m   6,  c h a r a c t e r i z e d   by  

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

(11)   c o n s i s t s   of  two  p a r a l l e l   r e c t i l i n e a r   r o d s   r i g i d l y  

c o n n e c t e d   by  t r a n s v e r s a l   b a r s   ( 1 4 ) .  
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