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©  Connecting  device  for  reticular  spatial  structures,  and  reticular  structures  employing  such  devices. 
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This  invention  concerns  a  connecting  device  (10)  for 
reticular  spatial  structures  having  nodal  junctions  to  connect 
rods  (14),  said  device  being  able  to  form  said  nodal  junctions 
(16,116)  of  said  structures  and  comprising  a  middle  area  (11) 
of  a  substantially  quadrangular  shape,  to  which  are  con- 
nected  four  other  perimetric  areas  (12)  sloped  at  45°  to  the 
plane  on  which  said  middle  area  (11)  substantially  lies,  so 
that  the  assemblage  of  six  of  said  devices  (10)  forms  a  nodal 
junction  element  (16,  116)  having  a  geometric  shape  sub- 
stantially  comparable  to  a  parallelepiped. 

The  invention  also  concerns  reticular  spatial  structures 
comprising  nodal  junctions  (16,116)  formed  with  the  device 
of  the  claims  hereinbefore. 



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

s p a t i a l   s t r u c t u r e s   and  a l s o   c o n c e r n s   s t r u c t u r e s   s e t   up  w i t h  

s a i d   d e v i c e .  

To  be  more   e x a c t ,   t h i s   i n v e n t i o n   c o n c e r n s   a  d e v i c e   a b l e   t o  

form  n o d a l   j u n c t i o n s   f o r   c o n n e c t i n g   t he   r o d s   in  r e t i c u l a r  

s p a t i a l   s t r u c t u r e s ,   w h i c h   we  s h a l l   a l s o   c a l l   g r i l l s   or  l a t -  

t i c e s   h e r e i n a f t e r .  

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

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

i n v e n t i o n .  

R e t i c u l a r   s p a t i a l   s y s t e m s   have   made  c o n s i d e r a b l e   p r o g r e s s  

o v e r   t h e   l a s t   t en   y e a r s   o w i n g   to  t he   h i g h   t e c h n o l o g y   e m p l o y e d  

in  m a k i n g   the   m a t e r i a l s ,   to  t h e   h i g h l y   p r e c i s e   p r o c e s s i n g  

m e t h o d s   and  to  t he   use   of  c o m p u t e r s   f o r   t he   m e t h o d s   of  c a l -  

c u l a t i o n .  

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

t he   s t r u c t u r e   a r e   c o v e r e d   in  t h e   a c k n o w l e d g e d   s t a n d a r d s   o f  

e n g i n e e r i n g .   Al l   b u i l d i n g   m a t e r i a l s   u s e d   in  r e s i s t i n g ,   e n -  

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

S p a t i a l   l a t t i c e w o r k   and  s t r u c t u r e s   w i t h   a  c u b i c   mesh  have   a  



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

f l a t   r o o f i n g ,   or   r o o f s   of  s e v e r a l   p i t c h e s   or  in  s t e p s   or  of  a  

p s e u d o c u p o l a   t y p e ,  e t c .   h a v i n g   s m a l l ,   medium  and  b i g . s p a n s   f o r  

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

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

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

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

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

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

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

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

beams  f o r   b i g   s p a n s ,   l a r g e - s c a l e   a n t e n n a s   and  t o w e r s ,   b r i d g e s  

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

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

w a t e r   s t r u c t u r e s ,   s t r u c t u r e s   a b o v e   g r o u n d   to  e n c l o s e   d w e l l i n g  

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

e n e r g y ,   r a d a r   and  t e l e s c o p e   e q u i p m e n t ,   l a t t i c e w o r k   f o r   t a n k s ,  

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

s a t e l l i t e s   and  s p a c e   s t a t i o n s   and  so  o n .  

In  p a r t i c u l a r ,   c u b i c   l a t t i c e w o r k   f i n d s   an  i m m e d i a t e   a p -  

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

e a r t h q u a k e s .  

The  r e t i c u l a r   c o n s t r u c t i o n a l   s y s t r m s   at  p r e s e n t   on  t h e  

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

s y s t e m s   b e c a u s e   e i t h e r   t h e y   ( M e r o   t y p e )   have   t o o   h i g h   p r o d u c -  

t i o n   c o s t s   o w i n g   to  t h e   e x t r e m e   s o p h i s t i c a t i o n   of   p r o c e s s i n g  

and  n e e d   s k i l l e d   l a b o u r ,   or   t h e y   ( U n i s t r u t   t y p e )   a r e   no t   v e r y  

v e r s a t i l e   as  r e g a r d s   t h e   u se   of  t y p e s   of  g r i l l s   or   s e c t i o n s  

( o n l y   t w o - d i r e c t i o n a l   g r i l l s   and  U - s h a p e d   s e c t i o n s ) ,   or   e l s e  

t h e y   ( T r i o d e t i c   t y p e )   r e q u i r e   s p e c i a l   t e c h n i q u e s   and  e q u i p m e n t  

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

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

i o n ) .  



In  any  e v e n t   a  l i m i t   to  t h e   use   of  a l l   t he   s y s t e m s   e m p l o y e d  

now  l i e s   in   t h e   i n a b i l i t y   to  go  b e l o w   a  g i v e n   t h i c k n e s s   a n d  

t h e r e f o r e   b e l o w   a  g i v e n   w e i g h t .  

T h e r e   d o e s   n o t   e x i s t   a t   p r e s e n t   on  the   m a r k e t   a  c u b i c   m e s h  

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

c o m p o n e n t s .   A l l   e f f o r t s   made  in  t h i s   f i e l d   have   a l w a y s   m e t  

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

The  m o d u l a r   n a t u r e   of  t h e   s y s t e m   s h o u l d   e n s u r e   e x c e l l e n t  

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

a r d i s a t i o n   of  c o m p u t a t i o n   of  t h e   s t r u c t u r e ,   w h i c h ,   to  be  a  

c u b i c   m e s h ,   s h o u l d   c o m p l y   w i t h   t h e   l aws   and  s t a n d a r d s   a c q u i r e d  

to  c a l c u l a t e   i t s   s t r e s s e s   w i t h o u t   any  need   of  a  c o m p u t e r .  

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

i m p r o v e m e n t   in  t h e   " r e s p o n s e "   of  t h e   s t r u c t u r e   to  s e i s m i c  

s t r e s s e s .  

I t   i s   t h e   p u r p o s e   of  o u r   i n v e n t i o n   to   p r o v i d e   a  d e v i c e  

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

s t r u c t u r e s   to  be  a v o i d e d .  

The  d e v i c e   of  t he   i n v e n t i o n   o f f e r s   t h e   f o l l o w i n g   a d v a n t a g e s  

in  c o m p a r i s o n   to  t h e   p r i o r   a r t : -  

1)  e a s e   of   p r o d u c t i o n   w i t h   low  c o s t s ;  

2)  a b i l i t y   to  e m p l o y   r o d s   h a v i n g   any  d e s i r e d   p r o f i l e ;  

3)  a s s e m b l y   and  d i s m a n t l i n g   do  n o t   r e q u i r e   s k i l l e d   l a b o u r  

( p a i r s   of  workmen   w i t h   a t   l e a s t   t w o ' k e y s   or  at   mos t   a n  

a u t o m a t i c   w r e n c h   f o r   b o l t s ) ;  

4)  i t   e n a b l e s   r o o f i n g   to  be  b u i l t   up  in  s t e p s   or  w i t h   a  

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

w i t h   one  or  more   p i t c h e s ,   s i n c e   i t   i s   p o s s i b l e   to  e m p l o y  

any  t h i c k n e s s   of  g r i l l ,   g i v e n   an  e q u a l   b a s i c   m o d u l e ;  

5)  i t   i s   e x t r e m e l y   e a s y   to  t r a n s p o r t ;  

6)  s m a l l ,   med ium  and  l a r g e   t h i c k n e s s e s   can  be  u s e d   f o r   s m a l l ,  

m e d i u m   or  l a r g e   s p a n s   r e s p e c t i v e l y ;   t h i s   l e a d s   to  a  c o n -  

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



u l a r   s y s t e m s ;  

7)  i t   e n a b l e s   a  c o v e r i n g   r o o f   to  be  b u i l t   f o r   any  r e c t a n g u l a r  

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

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

a r e a   to  be  c o v e r e d ;  

8)  c u b i c   l a t t i c e w o r k ,   w h i c h   i s   u s e d   a d v a n t a g e o u s l y   f o r  

b u i l d i n g s   t h a t   h a v e   to   r e s i s t   e a r t h q u a k e s ,   f o r m s   t h e   m o s t  

n a t u r a l   b a s i c   b e a r i n g   s t r u c t u r e   in   i n d u s t r i a l i z e d   b u i l d i n g  

w o r k ;  

9)  u n l i k e   a l l   t h e   o t h e r   s y s t e m s   now  in  u s e ,   any  d a m a g i n g  

h y p e r s t a t i c   c o n d i t i o n   in   t h e   s y s t e m s   of  o u r   i n v e n t i o n ,  

w h e t h e r   in   t h e   s p a t i a l   g r i l l s   or   in   c u b i c   l a t t i c e s ,   i s  

b a l a n c e d   and  c o m p e n s a t e d   by  t h e   f a c t   t h a t   t h e   n o d a l  

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

f r o m   t h e   a s s e m b l y   of  s i x   d e v i c e s ;   t h i s   e n a b l e s   t h e   w h o l e  

s t r u c t u r e   a t   a l l   i t s   n o d a l   j u n c t i o n s   to  a b s o r b   s t r e s s e s  

b e t t e r   and   to   r e s p o n d   b e t t e r   and  e v e n l y   to  v a r i a t i o n s   i n  

h e a t   ( e x p a n s i o n   and  c o n t r a c t i o n )   and  to  s t r e s s e s ,   e v e n   o f  

a  s e i s m i c   n a t u r e ;  

10)   t h e   s p e c i a l   m e t h o d   of  a t t a c h m e n t   of  t h e   r o d s   to   t h e   n o d a l  

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

o t h e r   s y s t e m s   and  w h i c h   a r e   due  to   c o m p r e s s i o n   and  t r a c -  

t i o n   a t   t h e   e n d s   of  t h e   r o d s ;  

11)   c o s t s   f o r   m a k i n g   t h e   d e v i c e   a r e   v e r y   low;   s e t t i n g - u p   o n  

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

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

m o s t   s u i t a b l e   t h i c k n e s s .   T h e s e   a d v a n t a g e s   mean  t h a t   t h e  

s y s t e m   i s   v e r y   c o m p e t i t i v e   c o m p a r e d   to  a l l   t h e   o t h e r  

b u i l d i n g   s y s t e m s .  

The  s p a t i a l   a g g r e g a t i o n s   w h i c h   can   be  made  by  u s i n g   t h e  

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

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

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



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

s t r u c t u r e s ,   e t c .  

I t   i s   known  t h a t   s u c h   r e t i c u l a r   s y s t e m s   f i n d   an  i m m e d i a t e  

p r a c t i c a l   a p p l i c a t i o n   as  b e a r i n g   and  c o v e r i n g   s t r u c t u r e s .  

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

p l i c a t i o n   as  a  b a s i c   f r a m e w o r k   f o r   s t r u c t u r e s   to  r e s i s t  

e a r t h q u a k e s .  

The  d e v i c e   of  t h e   i n v e n t i o n   has   a  s u b s t a n t i a l l y   q u a d r -  

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

f o u r   o t h e r   p e r i m e t r i c   a r e a s   s l o p e d   at   45°  to  t he   p l a n e   of  t h e  

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

a s s e m b l y   by  means   of  n u t s   and  b o l t s   or  p o s s i b l y   r i v e t s .  

For   t he   s a k e   of  s i m p l i c i t y   we  s h a l l   r e f e r   h e r e i n a f t e r ,  

w h e r e   no t   o t h e r w i s e   s p e c i f i e d ,   to   b o l t e d   c o n n e c t i o n s .  

The  n o d a l   j u n c t i o n   i s   f o r m e d   w i t h   s i x   d e v i c e s   of  t h e  

i n v e n t i o n   f i t t e d   t o g e t h e r ,   w h i c h   c o n n e c t   a  maximum  of  t w e l v e  

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

The  n o d a l   j u n c t i o n   t h u s   f o r m e d   e n a b l e s   g r i l l s   to  be  m a d e  

w i t h   s m a l l ,   medium  and  l a r g e   t h i c k n e s s e s   f o r   s m a l l ,   med ium  a n d  

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

When  t he   d e v i c e   of   t h e   i n v e n t i o n   i s   b u t t - w e l d e d   to   a n y  

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

t h e   m i d d l e   a r e a   of  t h e   d e v i c e   i t s e l f ,   i t   g i v e s   r i s e   to  a  

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

i f   a l l   t he   r o d s   e m p l o y e d   a r e   of  t h e   same  s i z e .  

For   t he   s a k e   of  s i m p l i c i t y   we  s h a l l   r e f e r   h e r e i n a f t e r   to  a  

" c u b i c   l a t t i c e " ,   t h e r e b y   a l s o   m e a n i n g   t he   a b i l i t y   to  o b t a i n  

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

l a t t i c e   t he   d e v i c e   c an   a l s o   be  m a d e . w i t h   a  r e c t a n g u l a r   m i d d l e  

a r e a .  

In  such   a  c a s e   t h e   n o d a l   j u n c t i o n s   w i l l   have   a  p r i s m a t i c  

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

and  two  a re   s q u a r e ,   or   w i l l   have   a  p a r e l l e l e p i p e d a l   s h a p e   i f  



t h e   s i x   d e v i c e s   f i t t e d   t o g e t h e r   to   fo rm  the   n o d a l   j u n c t i o n   a r e  

a l l   r e c t a n g u l a r   and  p a i r s   of  them  a r e   t he   same  as  e a c h   o t h e r .  

The  r o d s   w h i c h   can   be  u s e d   in   c o n j u n c t i o n   w i t h   t he   d e v i c e  

of  t h e   i n v e n t i o n   and  w i t h   t h e   n o d a l   j u n c t i o n s   f o r m e d   w i t h   s a i d  

d e v i c e   c o n s i s t   n o r m a l l y   of   a  r o l l e d   or   d r awn   r o d   h a v i n g   a n  

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

b e l o n g i n g   to   t h e   same  p l a n e   as  t h a t   on  w h i c h   t h e   a x i s   of  t h e  

rod   l i e s .  

One  or   more   t h r o u g h   h o l e s   made  in  t he   two  e n d s   e n a b l e   t h e  

rod   to   be  c o n n e c t e d   w i t h   e l e m e n t s   w h i c h   can  be  d i s m a n t l e d ,  

s u c h   as  b o l t s ,   or  w i t h   f i x e d   e l e m e n t s   s u c h   as  r i v e t s ,   to  t h e  

n o d a l   j u n c t i o n   f o r m e d   w i t h   d e v i c e s   of  t h e   i n v e n t i o n .  

I t   i s   p o s s s i b l e   to  e m p l o y   r o d s   of  two  d i f f e r e n t   s i z e s   t o  

make  g r i l l s ,   as  w i l l   be  d e s c r i b e d   b e t t e r   h e r e i n a f t e r .  

The  b l a d e - w i s e   e n d s   of   a  r o d   may  p e r h a p s   n o t   l i e   on  t h e  

same  p l a n e   as  e a c h   o t h e r ;   t h i s   e n a b l e s   h y p e r b o l i c   p a r a b o l o i d  

g r i l l s   to   be  made  s i n c e   in   t h i s   way  t h e   o r i e n t a t i o n   of  t h e  

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

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

end  of   a  rod   may  a l s   be  d i f f e r e n t   f rom  t h e   p r o f i l e   of  t h e  

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

w h i c h   t h e   r o d   i t s e l f   i s   c o n n e c t e d .  

In  c u b i c   l a t t i c e   s t r u c t u r e s   t h e   r o l l e d   or   d r a w n   s e c t i o n   i s  

b u t t - w e l d e d   to   t h e   d e v i c e   and  t h e r e f o r e   d o e s   n o t   n e e d   b l a d e -  

w i s e   e n d s .  

R o l l e d   and  d r a w n   r o d s   w i t h   an  open   s e c t i o n   ( I - s e c t i o n s ,   H-  

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

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

The  d e v i c e   of   t h e   i n v e n t i o n   can   be  made  of   p r e s s e d   p l a t e   o f  

a  s u i t a b l e   t h i c k n e s s   so  as  to   o b t a i n   t h e   s h a p e   and  s i z e   w i s h e d  

or  c an   be  made  by  c a s t i n g   or   d i e - c a s t i n g .  

B e s i d e s   s t e e l s   and  l i g h t   a l l o y s ,   s y n t h e t i c   r e s i n s   t o o   c a n  

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



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

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

be  made  by  c a s t i n g   as  w e l l   as  w i t h   p l a t e s   w e l d e d   t o g e t h e r   t o  

c o n s t i t u t e   t h e   d e v i c e ,   w h i c h   i s   t h e n   b u t t - w e l d e d   to   t h e   r o d .  

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

p r e v e n t   f i r e s   and  c o r r o s i o n   on  r e t i c u l a r   s p a t i a l   s t e e l   s t r u c -  

t u r e s .  

O t h e r w i s e ,   s e l f - e x p a n d i n g   v a r n i s h e s   can  be  u s e d   f o r   f i r e -  

p r o o f i n g ,   w h i l e   v a r n i s h i n g   and  h o t - d i p   g a l v a n i s i n g   can   b e  

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

Rods  u s e d   in  c o n j u n c t i o n   w i t h   t he   d e v i c e   of  t h e   i n v e n t i o n  

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

e q u i p m e n t .  

The  m i d d l e   a r e a   of  t h e   d e v i c e   of  t he   i n v e n t i o n   can   b e  

p r o v i d e d   in  i t s   t u r n   w i t h   one  or  more  h o l e s . S a i d   h o l e s   c a n  

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

as  to  o b t a i n   c u b i c   l a t t i c e s   or   can  s e r v e   f o r   t h e   p a s s a g e   o f  

e q u i p m e n t   or  f o r   o t h e r   p u r p o s e s ,   as  may  be  n e c e s s a r y .  

A c c o r d i n g   to  t h e   law  of  s t a b i l i t y   of  s t r u c t u r e s   ( a = 3 n - 6 ,  

w h e r e i n   a=  t h e   n u m b e r   of  r o d s   and  n=  t he   n u m b e r   of  n o d a l  

j u n c t i o n s )   t h e   t e t r a h e d r o n   and  o c t a h e d r o n   a r e   s t a b l e ,   and  s o  

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

o c t a h e d r a   and  w h i c h   can   be  o b t a i n e d   by  u s i n g   n o d a l   j u n c t i o n s  

f o r m e d   w i t h   t h e   d e v i c e   of  t h e   i n v e n t i o n .  

When  a  l i n k   u n d e r g o e s   t e n s i o n s ,   t h r o u g h   o v e r l o a d i n g   f o r  

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

a l w a y s   t a k e   p l a c e   a t   t h e   same  t i m e   t h r o u g h   t h e   w h o l e   s y s t e m  

s i n c e   t h e   s t r e s s e s   in  t h e   g r i l l s   a re   a l w a y s   d i s t r i b u t e d  

t h r o u g h   t h e   n o d a l   j u n c t i o n s   to  a l l   t he   r o d s ,   and  t h e   l a t t e r  

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

c u m s t a n c e s .  

I n s t e a d ,   y i e l d i n g   of  t h e   g r i l l   t a k e s   p l a c e ,   a b o v e   a l l ,  

f o l l o w i n g   on  c o n c e n t r a t e d   l o a d s   ( s t r a i n   and  l o c a l i s e d   b r e a k -  



down  of   t h e   m a t e r i a l ) .  

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

c o n c e n t r a t e d   l o a d   to   t h e   p e r i p h e r y .  

N o d a l   j u n c t i o n s   f o r m e d   w i t h   t he   d e v i c e   of  t h e   i n v e n t i o n   a r e  

such   t h a t   t h e   r o d s   in   a  g r i l l   u n d e r   t e n s i o n   u n d e r g o   t o r s i o n  

a l s o   a t   t h e   same  t i m e   as  t r a c t i o n   or  c o m p r e s s i o n .   The  b l a d e -  

w i s e   e n d s   of   t h e   r o d s   w i l l   t h e n   t e n d   n o t   to  l i e   on  t h e   s a m e  

p l a n e   as  e a c h   o t h e r .  

The  t o r s i o n   u n d e r g o n e   by  t h e   r o d s   i s   a  w h o l l y   f a v o u r a b l e  

f a c t   s i n c e   i t   o p p o s e s   t h e   f o r c e s   of  c o m p r e s s i o n   or   t r a c t i o n ,  

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

a r e   in   t h e   d i r e c t i o n   of  t h e   r o d s ,   so  t h a t   t h e y   t e n d   to   o v e r -  

come  t h e   f o r c e s   of   f r i c t i o n   in   t h e   l i n k s   of  t h e   e n d s   of   t h e  

r o d s .  

The  p e r i m e t r i c   a r e a s   of   s i x   d e v i c e s   f i t t e d   t o g e t h e r   to   f o r m  

a  c u b e   w i t h   " f i n s "   a t   t h e   e d g e s   or  a  p s e u d o h y p e r c u b e   e n h a n c e  

the   c r e a t i o n   o f   t h i s   t o r s i o n   ' ( t e n d i n g   to   d e f o r m   a  g r i l l   h a v i n g  

a  s q u a r e   m o d u l e   i n t o   a  h y p e r b o l i c   p a r a b o l o i d )   and  t h e r e b y   e n -  

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

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

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

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

j u n c t i o n s   of   s a i d   s t r u c t u r e s   and  b e i n g   c h a r a c t e r i z e d   b y  

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

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

s l o p e d   a t   45°  to   t h e   p l a n e   on  w h i c h   s a i d   m i d d l e   a r e a   s u b s t a n -  

t i a l l y   l i e s ,   so  t h a t   t h e   a s s e m b l y   of  s i x   of  s a i d   d e v i c e s   f o r m s  

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

i a l l y   c o m p a r a b l e   to   a  p a r a l l e l e p i p e d .  

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

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

s a i d   d e v i c e .  

We  s h a l l   d e s c r i b e   h e r e i n a f t e r ,   as  a  n o n - r e s t r i c t i v e  



e x a m p l e ,   some  p r e f e r e n t i a l   l a y - o u t s   and  a p p l i c a t i o n s   of  t h e  

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

F i g s . 1   show  some  p o s s i b l e   s h a p e s   of  t he   d e v i c e   of  t h e  

i n v e n t i o n ;  

F i g s . 2   show  a s s e m b l a g e s   of  d e v i c e s   of  t h e   i n v e n t i o n ;  

F i g s . 3   show  d e t a i l s   of  t u b u l a r   r o d s   to  be  u s e d   i n  

c o n j u n c t i o n   w i t h   d e v i c e s   of  t h e   i n v e n t i o n ;  

F i g . 4   shows   a  p o s s i b l e   b o l t e d   c o n n e c t i o n   of  a  rod   to  a  

n o d a l   j u n c t i o n ;  

F i g . 5   shows   a  t i l t e d   c o n n e c t i o n   b e t w e e n   a  rod   and  a  d e -  

v i c e ;  

F i g s . 6 ,   7  and  8  g i v e   v a r i o u s   v i e w s   of  n o d a l   j u n c t i o n s   f o r m e d  

w i t h   t he   d e v i c e   of  t h e   i n v e n t i o n   and  of  t he   c o r -  

r e s p o n d i n g   g r i l l s   w h i c h   can  be  o b t a i n e d ;  

F i g s . 9 , 1 0   and  11  show  g r i l l s   w h i c h   can  be  o b t a i n e d   a c c o r d i n g  

to  t h e   i n v e n t i o n   by  u s i n g   r o d s   of  two  d i f f e r e n t  

s i z e s ;  

F i g s . 1 2   and  13  g i v e   e x a m p l e s   of  t he   f o r m a t i o n   of  g r i l l s   w i t h  

a  c u b i c   m e s h ;  

F i g . 1 4   shows  a  t u b u l a r   rod   w i t h   e n d s   w h i c h   a r e   no t   c o -  

p l a n a r ;  

F i g . 1 5   shows  a  h y p e r b o l i c   p a r a b o l o i d   g r i l l ;  

F i g . 1 6   shows  a  b u i l d - u p   of  t e t r a h e d r a l   and  s e m i - o c t a h e d r a l  

m e s h e s   made  by  e m p l o y i n g   t h e   d e v i c e   in  q u e s t i o n .  

In  t h e   f i g u r e s   t h e   same  p a r t s   or  p a r t s   h a v i n g   t he   s a m e  

f u n c t i o n s   b e a r   t h e   same  r e f e r e n c e   n u m b e r s .  

F i g s . 1   show  some  s h a p e s   of  t he   d e v i c e   of  t h e   i n v e n t i o n .  

S a i d   d e v i c e   10  c o m p r i s e s   a  s u b s t a n t i a l l y   q u a d r a n g u l a r   m i d d l e  

a r e a   11,   in  r e l a t i o n   to  w h i c h   f o u r   o t h e r   p e r i m e t r i c   a r e a s   12  

a r e   s l o p e d   a t   4 5 ° .  

E a c h   of  t h e   f o u r   p e r i m e t r i c   a r e a s   12  c o m p r i s e s   one  or  m o r e  

t h r o u g h   h o l e s   13,  w h i c h   have  t he   same  d i s t a n c e s   b e t w e e n   t h e i r  

c e n t r e s   as  t h o s e   b e t w e e n   t he   c e n t r e s   of  t h e   h o l e s   113  in  t h e  



e n d s   114  of  t h e   r o d s   14  ( s e e   F i g . 3 a ) .  

The  m i d d l e   a r e a   11  of  t h e   d e v i c e   may  c o m p r i s e ,   or  n o t , a  

c e n t r a l   t h r o u g h   h o l e   15,  w h i c h   may  be  s u r r o u n d e d ,   or  n o t ,   by  a  

s t r e n g t h e n i n g   r i n g   115  ( F i g . 2 a ) .  

The  p e r i m e t r i c   p r o f i l e   of   t h e   d e v i c e   10  and  t h e   n u m b e r   a n d  

l a y - o u t   of   t h e   h o l e s   13  in   t h e   p e r i m e t r i c   a r e a s   12  can   v a r y  

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

r e g a r d s   t h e   h o l e s   113  in  t he   e n d s   114  of  t h e   r o d s   14  as  w e l l .  

F i g s . 2 a   and  2b  r e s p e c t i v e l y   show  two  n o d a l   j u n c t i o n s   1 6 - 1 1 6  

w h i c h   c an   be  o b t a i n e d   w i t h   two  f o r m s   of   t h e   d e v i c e   of   t h e  

i n v e n t i o n .   S a i d   n o d a l   j u n c t i o n s   1 6 - 1 1 6   have   a  s h a p e   s u b s t a n -  

t i a l l y   c o m p a r a b l e   to  a  c u b e .  

When  n e c e s s a r y   or   w a n t e d ,   i t   i s   p o s s i b l e   to   a s s e m b l e   l e s s  

t h a n   s i x   d e v i c e s   10  of  t h e   i n v e n t i o n ,   t h u s   o b t a i n i n g   n o d a l  

j u n c t i o n s   1 6 - 1 1 6   l a c k i n g   one  or   more   f a c e s .  

F i g . 3 a   s h o w s   a  d e t a i l   of  a  b l a d e - w i s e   end  114  of  a  t u b u l a r  

r o d   14.   In  t h i s   e x a m p l e   s a i d  e n d s   114  a r e   f l a t t e n e d   so  as  t o  

o b t a i n   t h e   b l a d e - w i s e   p r o f i l e   d e s i r e d .   The  h o l e s   113  to  s e c u r e  

t h e   r o d   14  c an   be  c l e a r l y   s e e n .  

The  r o d   14  i s   shown  in  F i g . 3 b   w i t h   i t s   e n d s   114  c o p l a n a r   i n  

t h i s   i n s t a n c e .  

One  ( o r   m o r e )   h o l e   17  i s   c o m p r i s e d   n e a r   t h e   end  114  of  t h e  

rod   14  f o r   t h e   p a s s a g e   of  g a l v a n i s i n g   m e t a l   i n w a r d s   ( F i g . 3 a ) .  

The  e n d s   can   be  c o n f o r m e d   a l s o   as  in  F i g . 3 c ,   t h e r e b y  

o b v i a t i n g   t h e   h o l e   on  t he   o u t e r   s u r f a c e   n e a r   t h e   end  114.   I n  

t h i s   way  t h e   g a l v a n i s i n g   m e t a l   w i l l   e n t e r   t h r o u g h   t h e   h o l e s   17 

made  i n   t h e   end  i t s e l f .  

F i g . 4   s h o w s   d i a g r a m m a t i c a l l y   a  p o s s i b l e   c o n n e c t i o n   b e t w e e n  

d e v i c e s   10  of   a  n o d a l   j u n c t i o n   16  and  a  r o d   14.   In  t h i s  

i n s t a n c e   s a i d   c o n n e c t i o n   i s   made  w i t h   b o l t s   22  b u t   c o u l d   b e  

made  w i t h   r i v e t s ,   when  so  w i s h e d ,   or   by  w e l d i n g .  

In  t h e   c a s e   of  one  or  more  t h r o u g h   h o l e s   113  made  in  t h e  

e n d s   114  and  when  g r i l l s   w i t h   r o d s   of  two  d i f f e r e n t   s i z e s   a r e  



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

a  v a r i a t i o n   c o r r e s p o n d i n g   to  t h e   a n g l e   18  ( F i g . 5 ) .  

The  e n d s   114  of  a  rod   may  n o t   l i e   on  t h e   same  p l a n e   as  e a c h  

o t h e r   ( s e e   F i g . 1 4 ) ;   t h i s   e n a b l e s   h y p e r b o l i c   p a r a b o l o i d   g r i l l s  

19  to  be  c o n s t r u c t e d   ( s e e   F i g . 1 5 ) .  

F i g . 6 a  s h o w s   a  n o d a l   j u n c t i o n   16  made  w i t h   d e v i c e s   of  t h e  

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

n o d a l   j u n c t i o n   16  as  c o m p r i s e d   in  t h e   s p a t i a l   s t r u c t u r e   o r  

g r i l l   20  of  F i g . 6 b ,   w h e r e   a  n o d a l   j u n c t i o n   16  o r i e n t e d   a n d  

h a v i n g   i t s   r o d s   p o s i t i o n e d   as  in  F i g . 6 a   i s   i n d i c a t e d   w i t h   a n  

a r r o w .  

F i g . 7 a   shows   a  n o d a l   j u n c t i o n   16  a c c o r d i n g   to  t h e  

o r i e n t a t i o n   of  t h e   n o d a l   j u n c t i o n   i n d i c a t e d   w i t h   an  a r r o w   i n  

F i g . 7 b .   The  t e t r a h e d r a l   a r r a n g e m e n t   w h i c h   can  be  o b t a i n e d   b y  

t he   i n v e n t i o n   f o r   t h e   g r i l l   20  s h o u l d  b e   n o t e d .  

The  p l a n   of  t h e   g r i l l s   20  of  F i g s . 6   and  7  c o m p r i s e s   a  t r i -  

a n g u l a r   m o d u l e   1 2 0 .  

The  l a y - o u t   of   F i g . 8 b   s h o w s ,   i n s t e a d ,   a  g r i l l   21  w i t h   a  

q u a d r a n g u l a r   m o d u l e   121.   The  r e l a t i v e   o r i e n t a t i o n   of  t h e   n o d a l  

j u n c t i o n   16  i n d i c a t e d   w i t h   t he   a r r o w   i s   shown  in  F i g . 8 a .  

The  f i g u r e s   make  i t   c l e a r   how  t h e   two  l a y - o u t s   a r i s e   f r o m   a  

d i f f e r e n t   s p a t i a l   o r i e n t a t i o n   of  t h e   n o d a l   j u n c t i o n s   16  i n  

r e l a t i o n   to  t h e   b a s i c   p l a n e   of  t h e   s t r u c t u r e   20  or   s t r u c t u r e  

21  r e s p e c t i v e l y .  

I f   M=  t h e   s i z e   of  t he   r o d ,   we  s h a l l   have   H=M,  H - 0 . 8 1 6   x  M 

and  H = 0 . 7 0 7   x  M  r e s p e c t i v e l y   in  F i g s . 6 b ,   7b  and  8 b .  

F i g s . 9   and  10  show  t he   p o s s i b i l i t y   of  v a r y i n g   t h e   h e i g h t   o f  

g r i l l s   f o r m e d   a c c o r d i n g   to  t he   i n v e n t i o n   by  e m p l o y i n g   r o d s   o f  

two  d i f f e r e n t   s i z e s .   T h i s   i s   made  p o s s i b l e   b e c a u s e   t he   a x i s   o f  

e a c h   rod   14  l i e s   on  a  p l a n e   w h i c h   c o n t a i n s   t h e   c o r n e r   of  t h e  

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

a r o u n d   t he   a x i s   of  t he   a n c h o r a g e   b o l t   22  p e r p e n d i c u l a r   to   s a i d  

p l a n e .  



T h e r e f o r e ,   in  t h e   g r i l l   w i t h   a  t r i a n g u l a r   m o d u l e   d i v e r s e  

t h i c k n e s s e s   H  a r e   d e t e r m i n e d   w i t h   t h e   same  m o d u l e   120  and  c a n  

be  u s e d   f o r   d i v e r s e   s p a n s   ( F i g s . 9   and  1 0 ) .  

In  any   e v e n t ,   i f   t h e   b a s i c   f e a t u r e   of   t h e   i n v e n t i o n   i s  

p r e s e r v e d   ( t h e   f o u r   p e r i m e t r i c   a r e a s   12  s l o p e d   a t   45°  to   t h e  

m i d d l e   a r e a ) ,   t h e   d e v i c e   10  w i l l   h ave   an  e d g e   s u c h   as  t o  

e n a b l e   t h e   r o d   to   be  s e c u r e d   in  d i r e c t i o n s   w h i c h   a r e   d i f f e r e n t  

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

a x i s   i s   t h e   a s s e m b l y   b o l t   2 2 .  

In  t h e   g r i l l s   20 -21   w h e r e o f   t h e   d e v i c e s   10  h a v e   more   t h a n  

one  t h r o u g h   h o l e   13  in   e a c h   p e r i m e t r i c   a r e a   12,  t h e   e n d s   1 1 4  

of  t h e   r o d   w i l l   h a v e   c o r r e s p o n d i n g   t h r o u g h   h o l e s   113  w i t h   t h e  

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

s l o p e d   ( a n g l e   18  of   F i g . 5 )   and  d e p e n d i n g   on  t h e   r a t i o   a s s u m e d  

in  F i g . 9   b e t w e e n   t h e   s i z e   M  of  t h e   r o d   of   t h e   b a s i c   t r i a n g u l a r  

m o d u l e   20  and  t h e   s i z e   of  t h e   o t h e r   t h r e e   r o d s .  

T h u s   a  g r e a t e r   or   l e s s e r   t h i c k n e s s   H  i s   a l s o   d e t e r m i n e d   i n  

t h e   g r i l l   21  w i t h   a  q u a d r a n g u l a r   m o d u l e   121 ,   as  shown  in   a  

s i d e   v i e w   in  F i g . 1 1 b .  

The  g r i l l   w i t h   a  s q u a r e   m o d u l e   w i l l   t a k e   up  t h e   f o rm  of   a  

r e c t a n g u l a r   m o d u l e   ( F i g s . 1 1 a   and  1 1 c ) ,   of   w h i c h   t h e   two  s i z e s  

w i l l   be  t h o s e   d e r i v e d   f r o m   F i g . 9 ,   a c c o u n t   b e i n g   t a k e n   of  t h e  

f a c t   t h a t   t h e   n a t u r e   of   t h e   m o d u l e   120  or  121  d e p e n d s   on  t h e  

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

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

a  t r i a n g u l a r   m o d u l e   120  or  a  q u a d r a n g u l a r   m o d u l e   1 2 1 .  

I t   i s   t h e r e f o r e   p o s s i b l e   to  see   t h e   n o t e w o r t h y   a d v a n t a g e s  

w h i c h   a r i s e   f r o m   t h e   a b i l i t y   to  c h o o s e ,   w i t h   t h i s   d e v i c e ,   t h e  

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

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

c a n t i l e v e r - w i s e   by  m a k i n g   use   of  a  m o v a b l e   s c a f f o l d ,   or  e l s e ,  

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

f i t   t o g e t h e r   w h o l e   g r i l l   e l e m e n t s   on  t h e   g r o u n d   and  t h e n   h o i s t  



them  and  pu t   them  in  t h e i r   f i n a l   p o s i t i o n   by  means   of  s c l f -  

p r o p e l l e d   c r a n e s   or   o t h e r   l i k e   l i f t i n g   m e a n s .   S a i d   t w o  

p r o c e d u r e s   can  be  r e a d i l y   c o m b i n e d   to  s u i t   t he   c i r c u m s t a n c e s .  

F i g . 1 2   shows   a  p o s s i b l e   c o n n e c t i o n   b e t w e e n   t he   e n d s   o f  

r o d s ,   w h i c h   in  t h i s   i n s t a n c e   have   an  open   p r o f i l e   23  ( I -  

s e c t i o n s ,   H - s e c t i o n s ,   e t c . ) ,   and  d e v i c e s   10  f o r m i n g   a  n o d a l  

j u n c t i o n   16.  S a i d   r o d s   can  a l s o   be  of  a n o t h e r   t y p e .  

In  t h e   e x a m p l e   shown  t h e   c o n n e c t i o n   b e t w e e n   rod  23  a n d  

d e v i c e   10  i s   made  by  w e l d i n g .  

The  a s s e m b l y   of  s i x   d e v i c e s   10  ( F i g . 1 2 )   b u t t - w e l d e d   to  r o d s  

23  w i t h   an  open   p r o f i l e   d e t e r m i n e s   a  g r i l l   24  a c c o r d i n g   t o  

t h r e e   d i r e c t i o n s   a t   r i g h t   a n g l e s   to  e a c h   o t h e r ,   s a i d   g r i l l  

b e i n g   shown  in  F i g . 1 3   w i t h   c u b i c   l a t t i c e w o r k .  

The  s i z e s   and  d i m e n s i o n s   of  t h e   r o d s   23,  n o r m a l l y   h a v i n g   a n  

open   p r o f i l e ,   and  of  t h e   n o d a l   j u n c t i o n s   16  may  v a r y   in  e v e r y  

way,   d e p e n d i n g   on  t h e   d e s i g n .  

For   c u b i c   l a t t i c e w o r k   t h e  r o d ,   n o r m a l l y   h a v i n g   an  o p e n  

p r o f i l e ,   can  be  p r e - a r r a n g e d ,   b e f o r e   b e i n g   f i t t e d ,   w i t h   a  

d e v i c e   10  c o n n e c t e d   to  e a c h   of  i t s   e n d s .  

The  r o d s   24  can   be  p r o v i d e d   w i t h   h o l e s   117  v a r i o u s l y  

a r r a n g e d   f o r   t he   p a s s a g e   a n d / o r   a n c h o r a g e   of  e l e m e n t s   o f  

e q u i p m e n t   on  t h e   s t r u c t u r e .  

F i g . 1 4   shows  a  rod   14  w i t h   b l a d e - w i s e   e n d s   114  w h i c h   a r e  

n o t   c o p l a n a r .   In  t h i s   way  i t   i s   p o s s i b l e   to   fo rm  h y p e r b o l i c  

p a r a b o l o i d   g r i l l s   19  ( F i g . 1 5 )   w h e r e i n   t h e   o r i e n t a t i o n   of  t h e  

n o d a l   j u n c t i o n s   16  v a r i e s   c o n t i n u o u s l y   a l o n g   t h e   s t r u c t u r e .  

F i g . 1 6   shows  a  b u i l d - u p   25  of  t e t r a h e d r a   and  s e m i - o c t a h e d r a  

f o r m i n g   p a r t   of  a  g r i l l   20-21   a c c o r d i n g   to  t h e   i n v e n t i o n .   S a i d  

b u i l d - u p   25  i s   s e e n   in  t h i s   i n s t a n c e   as  an  o c t a h e d r o n - c u b e .  

The  q u a d r a n g u l a r   m o d u l e   121 ,   h e r e   s q u a r e ,   i s   o b t a i n e d   w i t h  

t h i s   b u i l d - u p   25  by  r e f e r e n c e   to  a  s e c t i o n   p l a n e   p a r a l l e l   t o  

one  f a c e   of  t he   cube   26  d rawn   w i t h   d a s h e s   in  t h e   f i g u r e ,   a n d  

the   t r i a n g u l a r   m o d u l e   120  i s   o b t a i n e d   by  r e f e r e n c e   to  a  s e c t -  



ion   p l a n e   e q u a l l y   i n c l i n e d   in  r e l a t i o n   to  t h r e e   f a c e s   of  t h e  

cube   26  w i t h   a  common  v e r t e x   1 2 6 .  

The  r e p e t i t i o n   in  s p a c e   of  t h e   o c t a h e d r o n - c u b e   b u i l d - u p   2 5  

shown  in  F i g . 1 6   or  of  p a r t   t h e r e o f   g i v e s   r i s e   to  r e t i c u l a r  

s p a t i a l   s t r u c t u r e s   w h i c h   w i l l   h ave   a  t r i a n g u l a r   120  or  q u a d r -  

a n g u l a r   121  m o d u l e   d e p e n d i n g   on  t h e   c h o i c e   of  t he   b a s i c   p l a n e  

a c c o r d i n g   to  t h e   a f o r e s a i d   m e t h o d s .  
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1  -  C o n n e c t i n g   d e v i c e   ( 1 0 )   f o r   r e t i c u l a r   s p a t i a l   s t r u c t u r e s  

h a v i n g   n o d a l   j u n c t i o n s   to  c o n n e c t   r o d s   ( 1 4 - 2 3 ) ,   s a i d   d e v i c e  

b e i n g   a b l e   to   f o r m   s a i d   n o d a l   j u n c t i o n s   ( 1 6 - 1 1 6 )   of  s a i d  

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

( 1 1 )   of   a  s u b s t a n t i a l l y   q u a d r a n g u l a r   s h a p e ,   to   w h i c h   a r e   c o n -  

n e c t e d   f o u r   o t h e r   p e r i m e t r i c   a r e a s   ( 1 2 )   s l o p e d   a t   45°  to  t h e  

p l a n e   on  w h i c h   s a i d   m i d d l e   a r e a   ( 1 1 )   s u b s t a n t i a l l y   l i e s ,   s o  

t h a t   t h e   a s s e m b l y   of  s i x   of  s a i d   d e v i c e s   ( 1 0 )   f o r m s   a  n o d a l  

j u n c t i o n   e l e m e n t   ( 1 6 - 1 1 6 )   h a v i n g   a  g e o m e t r i c   f o r m   s u b s t a n t -  

i a l l y   c o m p a r a b l e   to   a  p a r a l l e l e p i p e d   ( F i g s . 2 ) .  

2  -   C o n n e c t i n g   d e v i c e   (1C)   f o r   r e t i c u l a r   s p a t i a l   s t r u c t u r e s   a s  

in  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   t h e   n o d a l   j u n c t i o n  

e l e m e n t   ( 1 6 - 1 1 6 )   has   a  g e o m e t r i c   ( c u b i c )   s h a p e   w i t h   a l l   s i x  

d e v i c e s   b e i n g   t h e   s a m e .  

3  -   C o n n e c t i n g   d e v i c e   ( 1 0 )   f o r   r e t i c u l a r   s p a t i a l   s t r u c t u r e s   a s  

in  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   t h e   n o d a l   j u n c t i o n  

e l e m e n t   ( 1 6 - 1 1 6 )   has   a  g e o m e t r i c   s h a p e   w i t h   a t   l e a s t   f o u r  

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

4  -   C o n n e c t i n g   d e v i c e   ( 1 0 )   f o r   r e t i c u l a r   s p a t i a l   s t r u c t u r e s   a s  

in  C l a i m   I  and  in   one  or  t h e   o t h e r   of  t h e   C l a i m s   t h e r e a f t e r ,  

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   p e r i m e t r i c   a r e a s   ( 1 2 )   h a v e  

a  c o n f o r m a t i o n   ( F i g s . 1   and  2)  w i t h   f i n s .  

5  -   C o n n e c t i n g   d e v i c e   ( 1 0 )   f o r   r e t i c u l a r   s p a t i a l   s t r u c t u r e s   a s  

in  C l a i m   1  and  in  one  or  a n o t h e r   of  t h e   C l a i m s   t h e r e a f t e r ,  

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 he   m i d d l e   a r e a   ( 1 1 )   c o m p r i s e s  

a t   l e a s t   one  t h r o u g h   h o l e   ( 1 5 ) .  

6  -   C o n n e c t i n g   d e v i c e   ( 1 0 )   f o r   r e t i c u l a r   s p a t i a l   s t r u c t u r e s   a s  

in  C l a i m   1  and  in  one  or  a n o t h e r   of  t h e   C l a i m s   t h e r e a f t e r ,  

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   p e r i m e t r i c   a r e a   ( 1 2 )  

c o m p r i s e s   a t   l e a s t   one   h o l e   ( 1 3 )  

7  --  C o n n e c t i n g   d e v i c e   ( 1 0 )   f o r   r e t i c u l a r   s p a t i a l   s t r u c t u r e s   a s  

in  C l a i m   1  and  in   one  or  a n o t h e r   of  t h e  C l a i m s   t h e r e a f t e r ,  



c h a r a c t e r i z e d   by  c o n s i s t i n g   of  any  d e s i r e d   m a t e r i a l .  

8  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e ,   c h a r a c t e r i z e d   by  c o m p r i s i n g  

n o d a l   j u n c t i o n s   ( 1 6 - 1 1 6 )   f o r m e d   w i t h   t h e   d e v i c e   of  t he   C l a i m s  

h e r e i n b e f o r e .  

9  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   ( 2 0 )   as  in  C l a i m   8,  c h a r a c t -  

e r i z e d   by  c o m p r i s i n g   a  t r i a n g u l a r   m o d u l e   ( 1 2 0 ) ( F i g s . 6 b ,   7 b ,  

1 6 ) .  

1 0  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   ( 2 1 )   as  in  C l a i m   8,  c h a r a c t -  

e r i z e d   by  c o m p r i s i n g   a  q u a d r a n g u l a r   m o d u l e   ( 1 2 1 )   ( F i g . 8 b ) .  

1 1  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   ( 2 0 )   as  in  C l a i m   8  and  i n  

C l a i m   9  or  10,  c h a r a c t e r i z e d   by  c o m p r i s i n g   at   l e a s t   one  n o d a l  

j u n c t i o n   ( 1 6 - 1 1 6 )   a s s e m b l e d   a t   l e a s t   p a r t i a l l y   w i t h   r o d s   ( 1 4 -  

23)  i n c l u d i n g   b l a d e - w i s e   e n d s   ( 1 1 4 )   t h a t   have   at   l e a s t   o n e  

t h r o u g h   h o l e   ( 1 1 3 )   c o o p e r a t i n g   w i t h   a t   l e a s t   one  h o l e   ( 1 3 )  

c o m p r i s e d   in  e a c h   p e r i m e t r i c   a r e a   ( 1 2 ) .  

1 2  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   ( 2 0 )   as  in   C l a i m   8  and  i n  

C l a i m   9  or  10,  c h a r a c t e r i z e d   by  c o m p r i s i n g   at   l e a s t   one  n o d a l  

j u n c t i o n   ( 1 6 - 1 1 6 )   a s s e m b l e d   at   l e a s t   p a r t i a l l y   w i t h   s o l i d l y  

f i x e d   r o d s   ( 2 3 )   ( F i g . 1 2 ) .  

1 3  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   ( 2 0 )   as  in  C l a i m   8  and  in   o n e  

or  a n o t h e r   of  t he   C l a i m s   t h e r e a f t e r ,   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   r o d s   (14  or  23)   c o m p r i s e   a t   l e a s t   one  h o l e   ( 1 7 - 1 1 7 )  

n e a r   t h e i r   end  z o n e .  

1 4  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   ( 2 0 )   as  in   C l a i m   8  and  in   o n e  

or  a n o t h e r   of  t he   C l a i m s   t h e r e a f t e r ,   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   a t   l e a s t   one  n o d a l   j u n c t i o n   ( 1 6 - 1 1 6 )   c o o p e r a t e s   w i t h   a t  

l e a s t   one  rod  ( 1 4 )   of  w h i c h   the   b l a d e - w i s e   end  ( 1 1 4 )   i s   c o n - -  

n e c t e d   to  s a i d   n o d a l   j u n c t i o n   ( 1 6 - 1 1 6 )   and  has   a  p r o f i l e   s u b -  

s t a n t i a l l y   t he   same  as  t h e   p r o f i l e   of  t h e   c o r r e s p o n d i n g   p e r i -  

m e t r i c   a r e a   ( 1 2 )   of  t h e   d e v i c e   ( 1 0 ) .  

1 5  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   as  in  C l a i m   8  and  in  one  o r  

a n o t h e r   of  t he   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d   by  the   f a c t  

t h a t   t h e   r o d s   ( 1 4 )   c o o p e r a t i n g   w i t h   a  n o d a l   j u n c t i o n   ( 1 6 - 1 1 6 )  



have  t h e   same  l e n g t h   as  e a c h   o t h e r .  

1 6  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   as  in  C l a i m   8  and  in  one  o r  

a n o t h e r   of  t h e   C l a i m s   t h e r e a f t e r   up  to  C l a i m   14  i n c l u s i v 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   t h e   r o d s   ( 1 4 )   c o o p e r a t i n g   w i t h  

a  n o d a l   j u n c t i o n   ( 1 6 - 1 1 6 )   h a v e   d i f f e r e n t   l e n g t h s .  

1 7  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   as  in  C l a i m   8,  c h a r a c t e r i z e d  

by  c o m p r i s i n g   a  l a t t i c e w o r k   e x t e n d i n g   in  t h r e e   o r t h o g o n a l  

d i r e c t i o n s   ( F i g . 1 3 ) .  

1 8  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   as  in  C l a i m   8  and  in   one  o r  

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

one  or  more   p i t c h e s   ( F i g . 1 5 ) .  

1 9  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   as  in  C l a i m   8  and  in   one  o r  

a n o t h e r   of   t h e   C l a i m s   t h e r e a f t e r ,   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   a t   l e a s t   p a r t   of  t h e   d e v i c e s   ( 1 0 )   f o r m i n g   a  n o d a l  

j u n c t i o n   ( 1 6 - 1 1 6 )   a r e   c o n n e c t e d  w i t h   e l e m e n t s   w h i c h   can   b e  

d i s m a n t l e d   ( b o l t s ,   p i n s ,   e t c . ) .  

2 0  -   R e t i c u l a r   s p a t i a l   s t r u c t u r e   as  in   C l a i m   8  and  in  one  o r  

a n o t h e r   of  t h e   C l a i m s   t h e r e a f t e r   up  to  C l a i m   18  i n c l u s i v 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   a t   l e a s t   p a r t   of   t h e   d e v i c e s  

( 1 0 )   f o r m i n g   t h e   n o d a l   j u n c t i o n   ( 1 6 - 1 1 6 )   a r e   c o n n e c t e d   in   a  

f i x e d   m a n n e r   ( r i v e t i n g ,   w e l d i n g ,   e t c . ) .  
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