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Bolted  aluminium  shoring  frame. 
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A  frame  (12,14)  for  supporting  vertical  loads  and  an  alu- 
minium  tubular  leg  (16)  for  such  frame  (12,  14)  is  disclosed. 
The  legs  (16)  are  joined  by  a  brace  (68, 70,  120)  arrangement 
and  connectors  are  used  for  mechanically  connecting  the 
brace  (68,  70, 120)  arrangement  to  the  legs  (16)  for  stabilizing 
the  legs  (16)  when  under  load.  Each  of  the  legs  (16)  has 
spaced  portions  which  are  substantially  symmetrical  about  a 
plane  containing  the  longitudinal  axes  of  the  frame  legs  (16) 
and  which  provide  areas  for  mechanical  connection  of  the 
brace  (68,70,120)  arrangement  to  the  leg  (16).  Such  mechani- 
cal  connection  of  the  frame  (12, 14)  provides  a  versatile  frame 
(12,  14)  which  may  be  used  in  concrete  forming  work  and 
which  may  be  readily  repaired. 



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

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

l e g s   w h i c h   may  be  u s e d   in  t he   c o n c r e t e   f o r m i n g   i n d u s t r y .  

In  t he   f i e l d   of  c o n c r e t e   f o r m i n g ,   s e v e r a l   s t r u c t u r e s   a r e  

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

o n t o   w h i c h   c o n c r e t e   is   p o u r e d .   In  s i t u a t i o n s   w h e r e   t h e r e  

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

c o n s t r u c t e d   and  the   c o n s t r u c t i o n   is   a b o v e   g r o u n d ,   a  l a r g e  

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

A v e r y ,   U n i t e d   S t a t e s   p a t e n t   3 , 7 8 7 , 0 2 0   i s s u e d   J a n u a r y   2 2 ,  

1974  is   a d v a n t a g e o u s l y   u s e d .   Such  s t r u c t u r e s   can   b e  
r 

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

c r a n e   and  p l a c e d   on  the   f r e s h l y   s e t   f l o o r   to  s u p p o r t  

p a n e l s   d e f i n i n g   the   n e x t   f l o o r .   Such  c o n c r e t e   f o r m i n g  

s t r u c t u r e   i s   made  of  a l u m i n u m   beams  and  t r u s s   c o m p o n e n t s  

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

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

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

s t r u c t u r e   f rom  u n d e r   the   s e t   c o n c r e t e   f l o o r .  

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

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

D a s h e w ,   U n i t e d   S t a t e s   p a t e n t   3 , 9 6 6 , 1 6 4   i s s u e d  J u n e   2 9 ,  

1976 .   The  p a t e n t   d i s c l o s e s   an  a d j u s t a b l e   t r u s s   s u p p o r t ,  

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

f o r m i n g   c o m p o n e n t s   of  t he   t r u s s e s .   Lower  c o l u m n   m e m b e r s  

may  be  i n s e r t e d   in  the   t r u s s e s   to  p r o v i d e   s u p p o r t s   h a v i n g  



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

to  s u p p o r t   t he   t r u s s   l o a d s .   The  t r u s s   c o n s t r u c t i o n   i s   n o t  

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

m e m b e r s   a r e   made  of  s t e e l .   The  c h o i c e   of  s t e e l   i s   b e c a u s e  

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

T h i s   r e s u l t s   in  a  s t r u c t u r e   h a v i n g   mixed   m a t e r i a l s   w i t h  

some  c h a n c e   of  g a l v a n i c   c o r r o s i o n .  

Van  M e t e r ,   U n i t e d   S t a t e s   p a t e n t   4 , 0 3 7 , 4 6 6   i s s u e d   J u l y   1 9 ,  

1 9 7 7 ,   d i s c l o s e s   c o n c r e t e   s h o r i n g   s t r u c t u r e   w h i c h   may  b e  

moved  a b o u t   by  use   of  a  c r a n e .   The  s t r u c t u r e   c o m p r i s e s  

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

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

q u a d r i l a t e r a l   so  f o r m e d .   In  the   s t r u c t u r e ,   a  n u m b e r   o f  

p i n s   a r e   u s e d   to  s e c u r e   c r o s s - b r a c e s   in  two  d i f f e r e n t  

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

be  e a s i l y   c h a n g e d .   A r r a n g e m e n t s   a r e   made  u s i n g   a  s h a c k l e  

on  e a c h   p o s t   to  l i f t   t he   s t r u c t u r e   and  t e l e s c o p i c a l l y  

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

fo r   a d j u s t i n g   t he   h e i g h t   of  t he   s t r u c t u r e .   H o w e v e r ,   t h e  

s t r u c t u r e   has   l i m i t e d   e f f e c t i v e n e s s   a n d ,   in  any  e v e n t ,  

r e q u i r e s   c o n s i d e r a b l e   a s s e m b l y   a t   t he   s i t e .   The  p i n s   i n  

mos t   i n s t a n c e s   a r e   w e l d e d   to  t he   s u p p o r t i n g   s t r u c t u r e ,   s o  

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

r e p l a c e d   or  r e p a i r e d   in  the   f i e l d .  

Cody,   U n i t e d   S t a t e s   p a t e n t   4 , 1 0 6 , 1 5 6   i s s u e d   A u g u s t   1 5 ,  

1 9 7 8 ,   d i s c l o s e s   an  a d j u s t a b l e   c o n c r e t e   s h o r i n g   a p p a r a t u s .  

A  t r u s s - l i k e   s t r u c t u r e   has   a  p l u r a l i t y   of  d i a g o n a l   s t r u t s  

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

form  u p p e r   and  l o w e r   c o r d s   of  t h e   t r u s s .   T h e  

a d j u s t a b i l i t y   in  t he   Cody  s t r u c t u r e   comes   as  a  c o n s e q u e n c e  



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

the   p l u r a l i t y   of  t r u s s   f o r m i n g   l o c a t i o n s ,   by  wh ich   t h e  

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

a l s o   by  w h i c h   the   l o a d   c a p a c i t y   of  t he   t r u s s   is  a f f e c t e d .  

The  Cody  s t r u c t u r e   is   one  w h i c h   can  be  a d j u s t e d   in  t h e  

f i e l d ,   bu t   in  o r d e r   fo r   i t   to  be  m a n u p i l a t e d   by  h a n d ,   i t  

mus t   be  t o t a l l y   d i s a s s e m b l e d .  

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

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

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

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

s t r u c t u r e   o n t o   w h i c h   c o n c r e t e   f l o o r s   may  be  p o u r e d .   S u c h  

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

as  t h o s e   d i s c l o s e d   in  U n i t e d   S t a t e s   p a t e n t   4 , 1 4 4 , 6 9 0  

i s s u e d   March   20,  1979  and  4 , 1 4 6 , 9 9 9   i s s u e d   June   5,  1 9 7 9 ,  

may  be  p l a c e d .   C o m m o n l y ,   such   s h o r i n g   f r a m e s   have   b e e n  

made  f rom  w e l d e d   s t e e l   c o m p o n e n t s   w h i c h ,   when  d a m a g e d   i n  

the   f i e l d ,   c a n n o t   be  r e p l a c e d   so  t h a t   the   c o m p l e t e   f r a m e  

mus t   be  s c r a p p e d   or  p o s s i b l y   r e p a i r e d   by  r e w e l d i n g .  

A c c o r d i n g   to  t h i s   i n v e n t i o n ,   a  f r a m e   is  p r o v i d e d   w h i c h   may 
be  m a c h a n i c a l l y   a s s e m b l e d   and  d i s a s s e m b l e d ,   y e t   w h e n  

a s s e m b l e d   p r o v i d e s   an  e x t r e m e l y   r i g i d   and  h i g h  

l o a d - b e a r i n g   c a p a c i t y   f r a m e .   The  p r o v i s i o n   of  m e c h a n i c a l  

d i s a s s e m b l y   p r o v i d e s   f o r   r e p a i r   a n d / o r   r e p l a c e m e n t   o f  

c o m p o n e n t s   in  t he   f r a m e   a t   t he   job   s i t e   w i t h o u t   t he   use   o f  

s p e c i a l   w e l d i n g   t e c h n i q u e s   or  t o o l s .   The  l e g s   of  t h e  

f r a m e   a r e   made  of  a l u m i n u m   to  p r o v i d e   a  l i g h t w e i g h t  

s t r u c t u r e .  

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



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

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

c o n n e c t e d   to  t he   l e g s .   The  b r a c e   a r r a n g e m e n t   i s   a d a p t e d  

to  s t a b i l i z e   t he   l e g s   when  u n d e r   l o a d .   Each  of  t he   l e g s  

has  p r o v i s i o n   f o r   m e c h a n i c a l   c o n n e c t i o n   of  the   b r a c e  

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

the   c o n n e c t i o n s   i s   such   to  p r o v i d e ,   when  the   f r a m e   i s  

c o m p l e t e ,   a  f i x e d   m e c h a n i c a l   c o n n e c t i o n   of  b r a c e  

a r r a n g e m e n t   to  f r a m e   l e g s .   Each   of  t he   l e g s   has   s p a c e d  

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

c o n t a i n i n g   t he   l o n g i t u d i n a l   a x e s   of  t he   f r a m e   l e g s .   T h e  

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

the   b r a c e   a r r a n g e m e n t   to  t he   l e g s .  

The  l e g   f o r   t he   f r a m e   may  have   the   s p a c e d   p o r t i o n s  

e x t e n d i n g   o u t w a r d l y   f rom  the   l eg   w a l l   away  f rom  l e g   a x i s .  

F a s t e n e r   means   m e c h a n i c a l l y   c o n n e c t s   a  c o m p o n e n t   to  t h e  

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

p o r t i o n s   to  s u c h   l e g .   The  s p a c e d   p o r t i o n s   may  be  i n t e g r a l  

w i t h   t h e   l eg   or  a  s u p p o r t   means   f o r   such   s p a c e d   p o r t i o n s  

may  be  s e c u r e d   to  such   l e g .  

The  f r a m e   may  have   means   f o r   m e c h a n i c a l l y   c o n n e c t i n g   t h e  

b r a c e   a r r a n g e m e n t   to  t he   l e g s .   Each  l eg   has   t he   s p a c e d  

p o r t i o n s   in  t he   fo rm  of  s p a c e d   w a l l   p o r t i o n s   w h i c h   a r e  

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

l o n g i t u d i n a l   a x e s   of  t he   f r a m e .   The  s p a c e d   w a l l   p o r t i o n s  

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

means   to  t he   l e g s .  

Each  of  t h e   c o n n e c t o r   means   s t r a d d l e s   t h e   l eg   f o r  

c o n n e c t i o n   to  t he   r e s p e c t i v e   a r e a s   of  t he   s p a c e d   w a l l  



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

the   c o n n e c t o r   b e i n g   a d j a c e n t   at   l e a s t   c o r r e s p o n d i n g  

p o r t i o n   of  l eg   e x t e r i o r   s u r f a c e   b e t w e e n   the   s p a c e d   w a l l  

p o r t i o n s .   T h i s   r e l a t i o n s h i p   p r o v i d e s   fo r   a  f i x e d  

i n t e r c o n n e c t i o n   of  b r a c e   a r r a n g e m e n t   to  l eg   when  t h e  

a s s e m b l y   is   c o m p l e t e .  

The  l e g ,   a d a p t e d   fo r   use   in  t he   f r a m e   a c c o r d i n g   to  a n  

a s p e c t   of  t he   i n v e n t i o n ,   has   s p a c e d   s t e p p e d   w a l l   p o r t i o n s  

which   a r e   s u b s t a n t i a l l y   e q u i d i s t a n t   f rom  t he   l o n g i t u d i n a l  

a x i s   of  t h e   l eg   and  a r e   s u b s t a n t i a l l y   s y m m e t r i c a l   a b o u t  

the   p l a n e   c o n t a i n i n g   the   l o n g i t u d i n a l   a x e s   of  t he   l e g s  

when  u s e d   in  t he   f r a m e .   The  s t e p p e d   w a l l   p o r t i o n s   p r o v i d e  

a r e a s   f o r   m e c h a n i c a l   c o n n e c t i o n   of  the   c o n n e c t o r   means   t o  

the   l e g .   At  l e a s t   p o r t i o n s   of  t he   l eg   e x t e r i o r   s u r f a c e  

b e t w e e n   t he   s p a c e d   s t e p p e d   w a l l   p o r t i o n s   a r e   a d a p t e d   to  b e  

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

used   in  m e c h a n i c a l l y   c o n n e c t i n g   a  b r a c e   a r r a n g e m e n t   to  t h e  

l e g .  

The  l eg   f o r   t he   f r a m e ,   in  h a v i n g   the   s t e p p e d   w a l l  

p o r t i o n s ,   may  be  so  f o r m e d   to  d i s p l a c e   the   a r e a s   f o r  

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

a x i s   to  a c c o m m o d a t e   s e c u r e m e n t   means   w i t h o u t   s u b s t a n t i a l l y  

o b s t r u c t i n g   t he   l eg   i n t e r i o r .  

The  a l u m i n u m   l eg   may  be  f o r m e d   by  an  e x t r u s i o n   p r o c e s s ,  

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

l e n g t h   of  a  l e g   to  a c c o m m o d a t e   and  f a c i l i t a t e   m e c h a n i c a l  

c o n n e c t i o n   of  c o m p o n e n t s   of  t he   b r a c e   a r r a n g e m e n t   to  a n y  

d e s i r e d   p o s i t i o n   a l o n g   the   l e g .  



P r e f e r r e d   e m b o d i m e n t s   of  t he   i n v e n t i o n   a r e   shown  in  t h e  

d r a w i n g s ,   w h e r e i n :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i ew   of  f r a m e s   a c c o r d i n g   to  t h i s  

i n v e n t i o n   i n t e r c o n n e c t e d   by  c r o s s - b r a c i n g   a r r a n g e m e n t s   t o  

p r o v i d e   s u p p o r t s   fo r   c o n c r e t e   f o r m i n g   s t r u c t u r e ;  

F i g u r e   2  is   an  e x p l o d e d   v i ew  of  t he   a s s e m b l y   of  b r a c i n g  

c o m p o n e n t s   to  be  c o n n e c t e d   to  a  f r a m e   l eg   by  way  of  a 

m e c h a n i c a l l y   f a s t e n a b l e   c o n n e c t o r ;  

F i g u r e   3  i s   a  c r o s s - s e c t i o n   t h r o u g h   a  l eg   of  F i g u r e   2 

h a v i n g   t h e   c o n n e c 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 ,  

a c c o r d i n g   to  an  a l t e r n a t i v e   e m b o d i m e n t ;  

F i g u r e   4  i s   an  i s o m e t r i c   v i ew  of  a  m e c h a n i c a l   f a s t e n e r  

used   in  s e c u r i n g   the   c o n n e c t o r   of  F i g u r e   3 ;  

F i g u r e   5  s h o w s   a  p o r t i o n   of  t he   l e g ,   a c c o r d i n g   to  t h i s  

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

m e m b e r s   s e c u r e d   to  t he   l e g ;  

F i g u r e   6  i s   a  c r o s s - s e c t i o n a l   v i ew   t a k e n   a l o n g   l i n e s   6 - 6  

of  F i g u r e   5 ;  

F i g u r e   7  i s   an  i s o m e t r i c   v i ew  of  a  f r a m e   c o n n e c t o r   f o r   u s e  

in  a l i g n i n g   s t a c k e d   f r a m e s ;  

F i g u r e   8  i s   a  c r o s s - s e c t i o n   v i ew  t a k e n   a l o n g   the   l i n e s   8 - 8  

of  F i g u r e   7 ;  

F i g u r e s   9,  10,  11  and  12  a r e   c r o s s - s e c t i o n a l   v i e w s   s h o w i n g  

a l t e r n a t i v e   e m b o d i m e n t s   f o r   t he   f r a m e   l eg   c r o s s - s e c t i o n  

and  b r a c e   a r r a n g e m e n t   c o n n e c t i o n   t h e r e t o ;  

F i g u r e s   13,   14,   15  and  16  a r e   c r o s s - s e c t i o n s   s h o w i n g  

a l t e r n a t i v e   e m b o d i m e n t s   f o r   t he   c r o s s - m e m b e r s   of  t he   b r a c e  

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

a r t i c l e s   t h e r e t o ;  

F i g u r e   17  i s   a  c r o s s - s e c t i o n a l   v i ew  s h o w i n g   an  a l t e r n a t i v e  

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

a r r a n g e m e n t   to  the   l e g ;  



F i g u r e   18  is   an  i s o m e t r i c   v i ew  of  an  e n d c a p   a s s e m b l y   f o r  

the  f r a m e   m e m b e r ;  

F i g u r e   19  is  an  i s o m e t r i c   v i ew  of  a  b a s e   p l a t e   a s s e m b l y  

for   the   f r a m e ;  

F i g u r e   20  is  a  s i d e   e l e v a t i o n   of  a  t i l t a b l e   s t r i n g e r  

s u p p o r t   f o r   c o n n e c t i o n   to  t he   top  fo  a  s u p p o r t   f r a m e ;   a n d  

F i g u r e   21  is   an  end  e l e v a t i o n   of  the   t i l t a b l e   s t r i n g e r  

s u p p o r t   of  F i g u r e   1 9 .  

The  g e n e r a l   a r r a n g e m e n t   and  use  f o r   f r a m e s ,   a c c o r d i n g   t o  

t h i s   i n v e n t i o n ,   a r e   shown  in  F i g u r e   1.  The  a s s e m b l y   10 

c o m p r i s e s   two  s e t s   of  s t a c k e d   f r a m e s   12  and  14.  T h e  

d i f f e r e n c e   b e t w e e n   f r a m e s   12  and  14  is   w i t h   r e s p e c t   t o  

t h e i r   h e i g h t s ;   f r a m e   12  b e i n g   a p p r o x i m a t e l y   f o u r   f e e t   h i g h  

and  f r a m e   14  b e i n g   a p p r o x i m a t e l y   s i x   f e e t   h i g h .  

At  the   u p p e r   e n d s   of  t he   u p p e r m o s t   s h o r i n g   f r a m e s   1 4 ,  

t h e r e   a r e   e n d c a p s   in  w h i c h   may  be  i n s e r t e d   j a c k   s c r e w s   29 

h a v i n g   h a n d l e s   31,  as  shown  at   the   f a r   s i d e   of  t h e  

s t r u c t u r e   of  F i g u r e   1;  or  t h e r e   may  be  e x t e n s i o n   s t a f f s   33 

i n s e r t e d   in  t he   u p p e r   e n d s   of  t he   f r a m e   l e g s   16,  and  t h e y  

may  o p t i o n a l l y   c a r r y   j a c k   s c r e w s   and  h a n d l e s   t h e r e f o r   a t  

t h e i r   u p p e r   e n d s .   A l l   of  t he   j a c k   s c r e w s   of  t he   u p p e r  

ends   t e r m i n a t e   in  U - h e a d s   35  (or  t i l t a b l e   s t r i n g e r  

s u p p o r t s   as  d i s c u s s e d   h e r e a f t e r ) ,   wh ich   s u p p o r t   p r i m a r y  

member s   w h i c h   may  be  s t r i n g e r s   or  beams  37,  a c r o s s   w h i c h  

a re   p l a c e d   s e c o n d a r y   m e m b e r s   or  beams  39  w h i c h   s u p p o r t  

p a n e l   41,   in  t he   known  m a n n e r .  

At  t he   l o w e r   e n d s   of  t he   b o t t o m   mos t   f r a m e s ,   t h e r e   may  b e  

p l a c e d   b a s e   p l a t e s   214 ,   as  d i s c u s s e d   h e r e a f t e r ,   w h i c h   may 

d i r e c t l y   t e r m i n a t e   a t   t he   b o t t o m   ends   of  f r a m e   l e g s   1 6 .  



As  shown  at   t he   f a r   s i d e   of  the   s t r u c t u r e   of  F i g u r e   1 ,  

e n d c a p s   may  be  u s e d   to   a c c o m m o d a t e   j a c k   s c r e w s   39  h a v i n g  

h a n d l e s   31.  A l t e r n a t i v e l y   e x t e n s i o n   s t a f f s   may  be  p l a c e d  
in  the   b o t t o m   e n d s   of  t he   f r a m e   l e g s .  

V a r i o u s   s h a p e s   may  be  p r o v i d e d   f o r   t he   f r a m e   l e g s   and  t h e  

d e v i c e s   fo r   m e c h a n i c a l l y   f a s t e n i n g   t he   b r a c e   a r r a n g e m e n t  

to  t he   f r a m e   l e g s .   P r e f e r r e d   e m b o d i m e n t s   fo r   t he   s h a p e s  

of  t he   l e g s   and  c o n n e c t o r s   a r e   shown  in  F i g u r e s   2,  9 

t h r o u g h   12  and  18.  W i t h   r e f e r e n c e   to  F i g u r e s   2  and  3  o f  

the   d r a w i n g s ,   t h i s   i s   a  p r e f e r r e d   f r a m e   l eg   s h a p e   a n d  

c o n n e c t o r   t h e r e f o r .   In  t he   l eg   16,   i d e n t i c a l   f a c e s   18  a n d  

20  a r e   shown  ( d e s i g n a t e d   f r o n t   and  back   f a c e s )   a n d  

i d e n t i c a l   f a c e s   22  and  24  a r e   shown  ( d e s i g n a t e d   s i d e   f a c e s  

and  more  s p e c i f i c a l l y   t he   o u t e r   s i d e   f a c e   and  the   i n n e r  

s i d e   f a c e   w i t h   r e s p e c t   to  t he   l e g   s h o w n ) .   On  the   s i d e  

f a c e s   22  and  24  a r e   f o u n d   r i d g e s   26.  Each   of  the   f r o n t ,  

back  and  s i d e   f a c e s   has   a  p a i r   of  s h o u l d e r s   28,  (on  t h e  

f r o n t   and  back   f a c e s )   and  30  (on  t he   s i d e   f a c e s ) ,   w i t h  

r i d g e s   26  b e i n g   more  s p e c i f i c a l l y   a s s o c i a t e d   w i t h  

s h o u l d e r s   30.  The  p r o f i l e   of  t h e   f r a m e   leg   i s ,   t h e r e f o r e ,  

s u b s t a n t i a l l y   r e c t i l i n e a r   w i t h   c o r n e r s   32,  so  t h a t   t h e  

i n s i d e   s u r f a c e s   34  and  36  of  t he   f r o n t   and  back  f a c e s   18  

and  20,  r e s p e c t i v e l y ,   a r e   s t e p p e d   f o r w a r d   and  r e a r w a r d ,  

r e s p e c t i v e l y ,   of  t he   c o r n e r s   3 2 .  

The  s t e p p i n g   f o r w a r d   and  r e a r w a r d   of  the   i n n e r   s u r f a c e s   34 

and  36  of  t he   c o r n e r s   32  p e r m i t s   an  a c c o m m o d a t i o n   of  b o l t  

h e a d s   40  in  F i g u r e   2,  or  f a s t e n e r   p l a t e s   38  in  F i g u r e   3 

f o r   b o l t s   40  w h i c h   p a s s   t h r o u g h   h o l e s   f o r m e d   in  t h e   f r o n t  

and  back   f a c e s .   T h a t   i s ,   the   e n t i r e   f a s t e n e r   38  (or  a 

b o l t   h ead   as  d i s c u s s e d   h e r e a f t e r )   can   be  i n s t a l l e d   in  s u c h  



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

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

down  w i t h i n   t h e   f r a m e   leg   f i t t e d   a b o u t   t he   c o r n e r s   3 2 .  

Each  f r a m e   l e g   16  has   a  c o n n e c t i n g   b r a c k e t   42  s e c u r e d   t o  

i t ,   one  n e a r   t h e   top   and  b o t t o m   of  e a c h   such   f r a m e   l e g .  

An  e x p l o d e d   v i e w   of  the   a s s e m b l y   of  the   c o n n e c t i n g   b r a c k e t  

and  o t h e r   s t r u c t u r e   to  t he   f r a m e   l eg   is  shown  in  F i g u r e   2 .  

Two  a l t e r n a t i v e   m e t h o d s ,   by  w h i c h   e a c h   c o n n e c t i n g   b r a c k e t  

may  be  s e c u r e d   to  t he   f r a m e   l eg   16  a t   i t s   r e s p e c t i v e  

p o s i t i o n   by  b o l t s   40  w h i c h   p a s s   t h r o u g h   o p p o s e d   p a i r s   o f  

h o l e s   44  f o r m e d   in  e a c h   of  t he   f r o n t   and  back   f a c e s   o f  

e a c h   f r a m e   l e g ,   a r e   shown  in  F i g u r e s   2  and  3.  As  shown  i n  

F i g u r e   3,  e a c h   b o l t   40  may  be  i n s e r t e d   w i t h   i t s   b o l t   h e a d  

at   t he   o u t s i d e   of  t he   f r o n t   or  back   f a c e ,   a g a i n s t   a  " l o c k "  

w a s h e r   43,  w i t h   e a c h   b o l t   40  t h r e a d e d l y   e n g a g e d   to  a 

f a s t e n e r   38.  A l t e r n a t i v e l y ,   t he   b o l t s   40  may  be  p a s s e d  

f rom  t h e   i n s i d e   of  the   f r a m e   l eg   16  to  t he   o u t s i d e ,  

e n g a g i n g   n u t s   45,  as  shown  in  F i g u r e   2.  Common  to  e i t h e r  

a r r a n g e m e n t   i s   t h a t   t he   o p p o s i n g   s t e p p e d   s i d e w a l l s   a t   34 

and  36  p r o v i d e   a r e a s   a t   b o l t   h o l e s   44  fo r   m e c h a n i c a l l y  

f a s t e n i n g   t h e   c o n n e c t o r   to  t he   l e g .   Such  a r e a s   o f  

c o n n e c t i o n   a r e   s u b s t a n t i a l l y   e q u i d i s t a n t   f rom  l eg   a x i s   23 

and  a r e   s u b s t a n t i a l l y   s y m m e t r i c a l   a b o u t   t he   p l a n e   21  w h i c h  

c o n t a i n s   t he   a x e s   23  of  b o t h   l e g s   in  t he   f r a m e .  

With   s p e c i f i c   r e f e r e n c e   to  F i g u r e   4,  t he   f a s t e n e r   38  i s  

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

m e a n s .   The  f a s t e n e r   38  has  a  c e n t r a l   p o r t i o n   48,  in  w h i c h  

t h e r e   a r e   f o r m e d   h o l e s   50  and  u p s t a n d i n g   p o r t i o n s   52  w h i c h  

a r e   t a p p e d   or  t h r e a d e d   as  at   54  n e a r   e a c h   e n d .   T h e  



s p a c i n g   b e t w e e n   t he   neck   or  u p s t a n d i n g   p o r t i o n s   52  i s   t h e  

same  s p a c i n g   as  b e t w e e n   t he   h o l e s   44  in  t he   f r o n t   and  b a c k  

f a c e s   of  t h e   f r a m e   l e g   16.  The  f a s t e n e r   38  i s   p r e f e r a b l y  
f o r m e d   of  s t e e l   and  t he   neck   p o r t i o n s   52  a re   f o r m e d   in  i t  

by  u p s e t t i n g ,   e x t r u d i n g   or  d r a w i n g ,   a f t e r   w h i c h   t h e y   a r e  

t a p p e d   a t   54.  A l t e r n a t i v e l y ,   t he   f a s t e n e r   p l a t e   may  b e  

p i e r c e d   or  d r i l l e d   and  t h e r e a f t e r   t a p p e d   to  form  t h e  

t h r e a d e d   p o r t i o n s   54  w h i c h   e n g a g e   the   b o l t s   40  as  r e f e r r e d  

to  a b o v e .   When  t he   f a s t e n e r   38  i s   in  p l a c e ,   on  one  of  t h e  

i n s i d e   s u r f a c e s   of  t h e   f r a m e   l e g ,   the   b o l t s   44  a r e  

t h r e a d e d   i n t o   p o r t i o n s   54  and  t i g h t e n e d   a g a i n s t   l o c k  

w a s h e r s   4 3 .  

The  f a s t e n e r   38  p r o v i d e s   two  t h r e a d e d   a p e r t u r e s   w h i c h   a r e  

f i x e d   r e l a t i v e   to  one  a n o t h e r .   T h i s   f a c i l i t a t e s   t h e  

c o n n e c t i o n   of  b o t h   b o l t s   40  to  t he   f a s t e n e r ,   b e c a u s e   a s  

soon  as  one  b o l t   is   t h r e a d e d   i n t o   the   f a s t e n e r   38,  t h e  

l o c a t i o n   of  t he   t h r e a d e d   o p e n i n g   54  r e l a t i v e   to  t h e  

o p e n i n g   44  in  t h e   l eg   i s   a l i g n e d .   In  a d d i t i o n ,   t he   f i x e d  

r e l a t i o n s h i p   of  t he   two  f a s t e n e r   o p e n i n g s   54  p r e v e n t  

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

b o l t s   in  m e c h a n i c a l l y   c o n n e c t i n g   the   c o n n e c t o r   42  to  t h e  

leg   16.  I t   is   a p p r e c i a t e d   t h a t   o t h e r   a r r a n g e m e n t s   may  b e  

p r o v i d e d   f o r   t h e   f a s t e n e r   38,  s u c h   as  two  n u t s   h a v i n g  

t h r e a d e d   p o r t i o n s   w h e r e   t he   n u t s   a re   i n t e r c o n n e c t e d   by  a 

bar   or  t he   l i k e   to  p r o v i d e   t h e i r   f i x e d   s t a t i o n a r y  

r e l a t i o n s h i p .   The  m a t i n g   a s p e c t   of  t he   f a s t e n e r   38  w i t h  

the   i n t e r i o r   of  t he   s t e p p e d   p o r t i o n   of  t he   l eg   s i d e w a l l s  

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

b o l t s   a r e   b e i n g   t i g h t e n e d .   T h e r e f o r e ,   t he   s t e p p e d  

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

a p p r e c i a b l y   o b s t r u c t   t he   i n t e r i o r   of  t he   l e g ,   bu t   a l s o   i n  



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

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

The  h o l e s   50  in  t he   f a s t e n e r   38  a r e   p r o v i d e d   to  mate   w i t h  

the   h o l e   51  in  t he   f r a m e   l e g s .   The  h o l e s   a r e   p r o v i d e d   t o  

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

i n t e r c o n n e c t i n g   the   l e g s   in  a  m a n n e r   to  be  d i s c u s s e d .  

As  i s   p a r t i c u l a r l y   n o t e d   f rom  F i g u r e s   2  and  3,  e a c h  

c o n n e c t i n g   b r a c k e t   42  is   g e n e r a l l y   U - s h a p e d   when  v i e w e d  

from  a b o v e ,   h a v i n g   a  p a i r   of  l u g s   or  l e g s   56,   w h o s e  

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

s l i g h t l y   g r e a t e r   t h a n   the   d i s t a n c e   f rom  f r o n t   to  b a c k  

f a c e s   18  and  20  of  a  f r a m e   l e g .   T h e r e   is  a  p a i r   of  h o l e s  

58  in  e a c h   l eg   56  of  t he   c o n n e c t i n g   b r a c k e t   42,   t h e  

s p a c i n g   b e t w e e n   the   h o l e s   58  b e i n g   the   same  as  t h e   s p a c i n g  

b e t w e e n   h o l e s   44  f o r m e d   in  e a c h   of  t he   f r o n t   and  b a c k  

f a c e s   18  and  20  of  e ach   f r a m e   l e g .   The  c o n n e c t i o n   of  e a c h  

c o n n e c t i n g   b r a c k e t   42  to  e a c h   f r a m e   l eg   is  e f f e c t e d   b y  

means   of  b o l t s   40  and  n u t s   45  t h r e a d e d   t h e r e t o ,   or  b o l t s  

40  i n t o   c o n n e c t o r   or  f a s t e n e r   p l a t e s   38.  A n o t h e r   p a i r   o f  

h o l e s   59  i s   a l s o   f o r m e d   in  e a c h   l eg   56  of  e a c h   c o n n e c t i n g  

b r a c k e t   42,   one  of  e a c h   of  w h i c h   r e g i s t e r s   w i t h   t he   h o l e  

51  in  t h e   f r a m e   l eg   16.  T h u s ,   i t   is   s e e n   t h a t   t h e r e  

is  no  d e s i g n a t e d   up  or  down  d i r e c t i o n ,   nor  a  d e s i g n a t e d  

l e f t   or  r i g h t   e n d ,   fo r   e a c h   c o n n e c t i n g   b r a c k e t   4 2 .  

The  U - p r o f i l e   of  e a c h   c o n n e c t i n g   b r a c k e t   47  is   s u c h   t h a t   a 

b a s e   62  i s   c e n t r a l l y   l o c a t e d   b e t w e e n   the   l u g s   56  and  i s  

a d a p t e d   to  s p a n   and  c o n t a c t   t he   s i d e   f a c e   24  of  t he   f r a m e  

leg   in  t h e   m a n n e r   i l l u s t r a t e d .   A  p a i r   of  s t u b s   or  p l a t e s  

64  e x t e n d s   away  f rom  t he   b a s e   62,   in  t he   o p p o s i t e  



d i r e c t i o n   to  t h e   l u g s   46.  The  c o n n e c t o r ,   t h e r e f o r e ,  

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

p l a t e s   64.  The  s p a c i n g   b e t w e e n   t he   s t u b s   64  is   l e s s   t h a n  

the  s p a c i n g   b e t w e e n   t he   l u g s   56.  The  s t u b s   64  e a c h   have  a 
h o l e   66  f o r m e d   in  t h e m .  

The  c o n n e c t i n g   b r a c k e t s   42  a r e   p r e f e r a b l y   f o r m e d   o f  

e x t r u d e d   a l u m i n u m   and  a r e   a f t e r w a r d s   c u t   and  d r i l l e d   so  a s  

to  have   t he   s i d e   p r o f i l e ,   as  i l l u s t r a t e d   in  v a r i o u s  

F i g u r e s   of  t h e   d r a w i n g s .   The  i n t e g r i t y   of  t he   c o n n e c t i n g  

b r a c k e t   as  an  e x t r u d e d   p i e c e   is  t h e r e b y   a s s u r e d .  

As  shown  in  F i g u r e   1,  2  and  3,  e a c h   f r a m e   is   a s s e m b l e d   b y  

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

b r a c e s   68,  s e c u r e d   b e t w e e n   and  c o o p e r a t i n g   w i t h   a  b r a c e  

a r r a n g e m e n t   to  t h e   l e g s .   The  b r a c e   a r r a n g e m e n t   i s  

c o n s t r u c t e d   in  a  m a n n e r   to  s t a b i l i z e   t he   l e g s   when  t h e  

f r a m e   is   u n d e r   l o a d .   The  b r a c e   a r r a n g e m e n t   c o m p r i s e s ,  

a c c o r d i n g   to  t h i s   e m b o d i m e n t ,   p a i r s   of  c o n n e c t i n g   b r a c k e t s  

42,  b e t w e e n   o p p o s i t e   p a i r s   of  f r a m e   l e g s   16  and  a  d i a g o n a l  

b r a c e   70  c o n n e c t e d   f rom  t h e   u p p e r   c o n n e c t i n g   b r a c k e t   i n  

one  f r a m e   l eg   to  t he   l o w e r   c o n n e c t i n g   b r a c k e t   of  t he   o t h e r  

f r a m e   l e g .   The  h o r i z o n t a l   b r a c e s   68  may  be  e a c h   i d e n t i c a l  

to  one  a n o t h e r   ( e x c e p t   as  d i s c u s s e d   h e r e a f t e r   in  r e s p e c t  

of  v a r y i n g   f r a m e   w i d t h s )   and  e a c h   d i a g o n a l   b r a c e   70  may  b e  

c o n n e c t e d   f rom  l e f t   to  r i g h t   or  r i g h t   to  l e f t .   I t   i s  

u n d e r s t o o d ,   h o w e v e r ,   t h a t   o t h e r   a r r a n g e m e n t s   may  b e  

p r o v i d e d   fo r   t he   b r a c i n g   b e t w e e n   f r a m e   l e g s ,   as  l o n g   a s  

the   r e q u i r e d   s t a b i l i t y   i s   p r o v i d e d .   The  e n d s   of  t h e  

c o m p o n e n t s   of  any  d e s i r e d   form  of  b r a c e   a r r a n g e m e n t   i s ,  

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

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



or  i t s   i n d i v i d u a l   c o m p o n e n t s   a r e   r e m o v a b l e   f rom  t he   f r a m e  

l e g s .   Wi th   t he   p a r t i c u l a r   b r a c e   a r r a n g e m e n t   s h o w n ,   t h e  

h o r i z o n t a l   m e m b e r s   a re   a r r a n g e d   so  as  to  be  f i x e d l y  

c o n n e c t e d   to  t he   v e r t i c a l   l e g s   a t   a  90  d e g r e e   a n g l e  

t h e r e t o .  

A c c o r d i n g   to  t h e   e m b o d i m e n t   of  F i g u r e   1,  e a c h   of  t h e  

h o r i z o n t a l   b r a c e s   68  is  s u b s t a n t i a l l y   a  s q u a r e   o r  

r e c t i l i n e a r   t u b e ,   p r e f e r a b l y   of  e x t r u d e d   a l u m i n u m .   E a c h  

t u b e   has   f r o n t   and  back   f a c e s   72  and  74  and  o p p o s e d   t o p  

and  b o t t o m   f a c e s   76.  L i k e w i s e ,   e a c h   d i a g o n a l   b r a c e   70  h a s  

s i m i l a r   f r o n t   and  back  f a c e s   80  and  82  and  o p p o s e d   top   a n d  

b o t t o m   f a c e s   86  r e s p e c t i v e l y .   The  w i d t h   and  h e i g h t   of  t h e  

d i a g o n a l   b r a c e s   70  a r e   g r e a t e r   t h a n   t h o s e   of  t h e  

h o r i z o n t a l   b r a c e s   6 8 .  

T h e r e   a r e   two  p r e f e r r e d   a l t e r n a t i v e   ways  in  w h i c h   t h e  

h o r i z o n t a l   b r a c e s   68  may  be  s e c u r e d   w i t h i n   t he   b o l t e d  

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

c o n n e c t i n g   b r a c k e t s   42.  In  t he   one  a l t e r n a t i v e ,   t h e  

h o r i z o n t a l   b r a c e   68  is   s e c u r e d   to  the   c o n n e c t i n g   b r a c k e t  

by  a  b o l t   88  h a v i n g   b o l t   head   90  and  nu t   92  p a s s i n g  

t h r o u g h   h o l e s   94  in  the   f r o n t   and  r e a r   f a c e s   72  and  74  o f  

the   h o r i z o n t a l   b r a c e   68  and  t h r o u g h   the   h o l e s   66  f o r m e d   i n  

the   s t u b s   64  in  c o n n e c t i n g   b r a c k e t   42.  In  t he   c a s e   w h e r e  

the   t u b u l a r   d i a g o n a l   b r a c e   70  is   a l s o   s e c u r e d   to  t h e  

c o n n e c t i n g   b r a c k e t ,   as  in  F i g u r e   3,  t he   b o l t   88  p a s s e s  

t h r o u g h   h o l e s   98  f o r m e d   in  t he   f r o n t   and  r e a r   f a c e   80  a n d  

82  of  t he   d i a g o n a l   b r a c e   as  w e l l   and  the   l e n g t h   of  t h e  

b o l t   88  is   c h o s e n   a p p r o p r i a t e l y .  

A l t e r n a t i v e l y ,   t he   h o r i z o n t a l   b r a c e s   68  may  be  w e l d e d   t o  



the   c o n n e c t i n g   b r a c k e t s   42  by  a  f i l e t   weld   100  made  t o  

h o r i z o n t a l   b r a c e   68  to  t he   b a s e   62  of  the   c o n n e c t i n g  

b r a c k e t   42.  T h e s e   w e l d s   a r e   shown  in  F i g u r e   3  w h e r e   t h e r e  

is  no  b o l t e d   c o n n e c t i o n   of  t h e   f r e e   end  of  h o r i t o n t a l  

b r a c e s   68;  i . e .   t he   end  w h i c h   d o e s   no t   c a r r y   one  end  of  a 
t u b u l a r   d i a g o n a l   b r a c e   70,  to  t he   r e s p e c t i v e   c o n n e c t i n g  

b r a c k e t   4 2 .  

In  y e t   a n o t h e r   a l t e r n a t i v e   a s s e m b l y ,   t he   h o r i z o n t a l   b r a c e s  

68  may  be  b o t h   w e l d e d   and  b o l t e d   to  t he   c o n n e c t i n g  

b r a c k e t s   42,  c o m b i n i n g   a l l   of  t h e   d e t a i l s   d i s c u s s e d   a b o v e .  

P r e f e r a b l y   as  s t a t e d ,   e a c h   of  t h e   f r a m e   l e g s   1 6 ,  

h o r i z o n t a l   b r a c e s   68,  c o n n e c t i n g   b r a c k e t s   42  and  t h e  

d i a g o n a l   b r a c e   70  of  e a c h   f r a m e   is   f o r m e d   of  e x t r u d e d  

a l u m i m u m .   S u i t a b l e   a l l o y s   of  a l u m i n u m   may  i n c l u d e  

S t a n d a r d   S t r u c t u r a l   A l u m i n u m   A l l o y s   6061 ,   6351  and  7005  by  

way  of  e x a m p l e   o n l y .  

A  d i s t i n c t   a d v a n t a g e   in  t he   m e c h a n i c a l   c o n n e c t i o n   of  a 

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

of  a  b r a c e   a r r a n g e m e n t   w h i c h   may  be  made  of  m a t e r i a l s  

d i f f e r e n t   f rom  t h e   l eg   m a t e r i a l .   For  e x a m p l e ,   t he   b r a c e  

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

l i g h t w e i g h t   f i b r e g l a s s .   E i t h e r   c o n s t r u c t i o n   can  b e  

a d a p t e d   to  ma te   w i t h   t h e   c o n n e c t o r s   42  so  as  to  be  s e c u r e d  

to  t h e   l e g s   in  t he   m a n n e r   d i s c u s s e d   in  F i g u r e s   2  and  3 .  

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

e x t e n d e d   h e i g h t   r e l a t i o n s h i p   one  to  a n o t h e r   is   by  way  o f  

f r a m e   c o n n e c t o r s   104  w h i c h   a re   shown  in  F i g u r e s   7  and  8 .  

Each  f r a m e   c o n n e c t o r   104  c o m p r i s e s   a  l e n g t h   of  t u b i n g   1 0 6 ,  



p r e f e r a b l y   e x t r u d e d   t u b u l a r   a l u m i n u m ,   w h i c h   has   a  p r o f i l e  

a d a p t e d   to  f i t   w i t h i n   t he   t u b u l a r   f r a m e   l e g s   106 ,   such   a s  

by  means   of  r i v e t s   or  b o l t s   110  or  112  (as   a l t e r n a t i v e s  

fo r   e a c h   o t h e r )   and  as  i n d i c a t e d   in  F i g u r e   8 .  

The  p r o f i l e   of  t he   c o n n e c t o r   t u b e   106  is   s u c h   as  to  f i t  

i n t i m a t e l y   w i t h i n   t he   f r a m e   l e g s   16  and  t he   l e n g t h   of  t h e  

c o n n e c t o r   t u b e   106  is   no t   so  g r e a t   as  to  e x t e n d   b e l o w   o r  

a b o v e   t h e   t o p m o s t   or  b o t t o m m o s t   b o l t s   40  s e c u r i n g  

c o n n e c t o r   b r a c k e t s   42  n e a r   t he   e n d s   of  t he   f r a m e   l e g s  

b e i n g   e x t e n d e d .   T h e r e   may  be  a  p l u r a l i t y   of  r i b s   1 1 4  

f o r m e d   on  t h e   o u t s i d e   f a c e s   of  t he   c o n n e c t o r   t u b e   106 ,   s o  

t h a t   t he   c o n n e c t o r   t u b e   may  be  more  a c c u r a t e l y   c e n t e r e d  

when  i t   is   i n s e r t e d   i n t o   any  one  of  the   t u b u l a r   f r a m e   l e g s  

16.  A l s o   so  as  to  a c c o m m o d a t e   t he   i n s e r t i o n   of  t h e  

c o n n e c t o r   t u b e   i n t o   t he   t u b u l a r   f r a m e   l e g s   16,  or  t h e  

p l a c e m e n t   of  a  t u b u l a r   f r a m e   l eg   o v e r   the   c o n n e c t o r ,   t h e  

ends   of  t h e   c o n n e c t o r   104  may  be  c h a m f e r e d   as  i n d i c a t e d   a t  

1 1 6 .  

The  p r o f i l e   of  t he   c o l l a r   108  i s   such  as  to  c a u s e  

i n t e r f e r e n c e   w i t h   the   end  of  a  f r a m e   l eg   16,  to  t h e r e b y  

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

a s s u r e   t h a t   t he   l e n g t h   of  c o n n e c t o r   t u b e   106 ,   w h i c h   i s  

a b o v e   or  b e l o w   the   c o l a r   108 ,   e x t e n d s   i n t o   t he   r e s p e c t i v e  

f r a m e   l e g .   In  t he   p r e f e r r e d   e m b o d i m e n t ,   t he   p r o f i l e   o f  

the   c o l l a r   108  is   the   same  as  t he   p r o f i l e   of  t he   f r a m e   l e g  

and  is  s i m p l y   a  s h o r t   p i e c e   of  f r a m e   l eg   e x t r u s i o n   s e c u r e d  

to  t he   c o n n e c t o r   t u b e   e x t r u s i o n .  

A  U - s h a p e d   l o c k i n g   p i n   112  s e c u r e s   t he   f r a m e   c o n n e c t o r  

i n t o   t he   r e s p e c t i v e   u p p e r   and  l o w e r   f r a m e   l e g s .   Each  l o c k  



p i n   112  has   two  l e g s ,   one  of  w h i c h   p a s s e s   t h r o u g h   h o l e s  

118  in  t he   f r o n t   and  back   f a c e s   of  t he   a p p r o p r i a t e   f r a m e  

l e g s   and  t h r o u g h   h o l e s   119  in  t he   c o n n e c t o r   t u b e s   106,   s o  

t h a t   one  l eg   of  t h e   l o c k   p i n   112  i s   a b o v e   the   c o l l a r   1 0 8  

and  t h e   o t h e r   l eg   i s   b e l o w   t he   c o l l a r   108 .   In  a  p r e f e r r e d  

e m b o d i m e n t   of  t he   l o c k   p i n   112 ,   one  of  t he   l e g s   of  t h e  

l o c k   p i n   is   l o n g e r   t h a n   t he   o t h e r .   E i t h e r   l e g ,   u s u a l l y  

the   l o n g e r   l e g ,   may  be  a d a p t e d   f o r   l o c k i n g   by  way  of  a 

s p l i t   p i n   or  C - c l i p   in  t he   a s s e m b l e d   c o n f i g u r a t i o n   so  a s  

to  p r e c l u d e   i n a d v e r t e n t   d i s c o n n e c t i o n   of  t he   l o c k   p i n   1 1 2  

f rom  t h e   e x t e n d e d   f r a m e s .   A l s o   w a s h e r s   ( n o t   shown)   may  b e  

w e l d e d   to  t he   l e g s   of  t h e   l o c k i n g   p i n   112  or  b r o a c h e d   t o  

p r e c l u d e   j a m m i n g   of  t h e   p i n   i n t o   t he   h o l e s   118  of  f r a m e  

l e g s   1 6 .  

E s p e c i a l l y   w h e r e   t he   c o l l a r   108  has   t he   same  c o n f i g u r a t i o n  

as  e a c h   f r a m e   l e g ,   a x i a l   l o a d i n g   f rom  an  u p p e r   f r a m e   to  a 

f r a m e   upon  w h i c h   i t   i s   s u p e r i m p o s e d   is   a s s u r e d   t h r o u g h   t h e  

f r a m e   l e g s   of  e a c h   f r a m e .   T h u s ,   more  even   l o a d  

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

f a i l u r e   of  any  f r a m e   l e g   a r e   d i m i n i s h e d .  

So  as  to  a s s e m b l e   a  s h o r i n g   s t r u c t u r e   of  the   s o r t   shown  i n  

F i g u r e   1,  p a i r s   of  s h o r i n g   f r a m e   l e g s   12  or  14  a r e   s p a c e d  

a p a r t ,   w i t h   p a i r s   of  c r o s s - b r a c e s   120  e x t e n d i n g   f rom  o n e  

of  t he   s p a c e d - a p a r t   p a i r s   of  f r a m e s   to  t he   o t h e r  

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

f o r m a t i o n   to  e a c h   o t h e r .   Each  c r o s s - b r a c e   member  120  may 

be  f l a t ,   t u b u l a r   or  a n g u l a r   in  c r o s s - s e c t i o n .   The  ends   o f  

e a c h   of  t h e   c r o s s - b r a c e   m e m b e r s   120  a r e   f i t t e d   to  t h e  

r e s p e c t i v e   f r a m e   l eg   16  a t   l o c k   a s s e m b l i e s   124,   e a c h   o f  

w h i c h   i s   on  a  r e s p e c t i v e   i n n e r   f a c e   of  a  f r a m e   l eg   n e a r  



t h e   top   or  b o t t o m   of  e a c h   s u c h   f r a m e   leg   r e s p e c t i v e l y .   I t  

w i l l   be  n o t e d   t h a t   t he   u p p e r   l o c k   a s s e m b l i e s   124  on  t h e  

s h o r t e r   and  t a l l e r   f r a m e s   a r e   a b o v e   the  u p p e r   h o r i z o n t a l  

b r a c e   6 8 .  

The  s l i d i n g   d r o p   l o c k   or  g r a v i t y   l o c k   a s s e m b l i e s   124  a r e  

more  f u l l y   i l l u s t r a t e d   in  F i g u r e s   5  and  6.  Each  s l i d i n g  

l o c k   a s s e m b l y   124  i n c l u d e s   a  b o l t   126  ( a l s o   r e f e r r e d   to  a s  

a  d r o p - l o c k   p i n   or  p o s t )   w h i c h   e x t e n d s   t h r o u g h   a  h o l e  

f o r m e d   in  t he   r e s p e c t i v e   i n n e r   f a c e   24,  fo r   p u r p o s e   o f  

t h i s   d i s c u s s i o n ,   of  a  f r a m e   l e g   16.  B o l t   126  has   b o l t  

head   128  whose   i n n e r   end  is   c l e a r   of  a  l i n e   e x t e n d i n g  

b e t w e e n   the   i n n e r   f a c e s   of  s h o u l d e r s   30  f rom  c o r n e r s   3 2 .  

A  t r a c k   member  130 ,   w h i c h   i s   a  f l a t t e n e d   U - s h a p e   h a v i n g   a 

b a s e   p o r t i o n   132  and  l e g s   134 ,   is  s e c u r e d   to  t he   f r a m e   l e g  

by  a  jam  n u t   136  ( w h i c h   may  a l s o   i n c l u d e   a  l o c k   w a s h e r  

138)  t i g h t e n e d   a g a i n s t   t he   o u t s i d e   s u r f a c e   of  the   b a s e   1 3 2  

of  the   t r a c k   member  130 .   The  e n d s   140  of  the   l e g s   134  o f  

the   t r a c k   member   130  c o n t a c t   a  p o r t i o n   of  t he   f a c e   of  t h e  

f r a m e   l eg   on  t h e   s h o u l d e r   30,   as  s h o w n .  

P r e f e r a b l y   as  i n d i c a t e d   a b o v e ,   t h e r e   a re   r i d g e s   26  f o r m e d  

on  e a c h   s h o u l d e r   30  and  c o r r e s p o n d i n g   r i d g e s   or  t e e t h   1 4 2  

f o r m e d   in  t he   e n d s   140  of  t h e   l e g s   134  of  t he   t r a c k  

member .   The  c o o p e r a t i o n   of  t he   r i d g e s   26  a n d  t h e   t e e t h  

142  is   such   t h a t ,   when  t he   jam  nu t   136  is  t i g h t e n e d  

a g a i n s t   t he   b a s e   132 ,   a  r e a c t i o n   o c c u r s   b e t w e e n   the   r i d g e s  

26  and  t e e t h   so  as  to  p r e c l u d e   s p r e a d i n g   of  t he   l e g s   1 3 4  

of  the   t r a c k   132 .   Once  a g a i n ,   f o r   e a s e   of  a s s e m b l y   a n d  

m a n u f a c t u r e ,   t he   e x t r u s i o n ,   w h i c h   is   u sed   to  form  t h e  

f r a m e   l e g s   16,   is   made  w i t h   r i d g e s   26  on  b o t h   of  t he   s i d e  

f a c e s   t h e r e o f ,   so  t h a t   t h e r e   i s   n o  q u e s t i o n   of  a  l e f t h a n d  



or  r i g h t h a n d   e x t r u s i o n   b e i n g   r e q u i r e d   f o r   use   as  a  f r a m e  

l e g .  

I t   s h o u l d   a l s o   be  n o t e d   t h a t   t he   u n d e r s i d e   of  t h e   t r a c k  

member  130  h a s ,   n e a r   t he   u p p e r   i n n e r   ends   of  e a c h   of  t h e  

l e g s   134 ,   a  l a n d i n g   s u r f a c e   144  w h i c h   i s   a d a p t e d   t o  

c o n t a c t   a  c o r r e s p o n d i n g   p o r t i o n   of  t he   i n n e r   s i d e   f a c e   24 

of  t he   f r a m e   l e g   a t   146,   when  t h e   t r a c k   member  130  i s  

s e c u r e d   to  t h e   f r a m e   l eg   by  t i g h t e n i n g   of  t h e   jam  n u t  

136.   P o s i t i v e   f o r c e   t r a n s m i s s i o n   f rom  the   t r a c k   m e m b e r  

130  to  t h e   f r a m e   l eg   is   t h e r e b y   a s s u r e d ,   so  t h a t   a n y  

u p s e t t i n g   or  t w i s t i n g   m o m e n t s   w h i c h   may  o c c u r   in  t h e   b o l t  

126  or  a g a i n s t   t h e   t r a c k   member  130 ,   e s p e c i a l l y   d u r i n g   a  

t i m e   when  t he   s h o r i n g   f r a m e   i s   e i t h e r   b e i n g   f l o w n   o r  

o t h e r w i s e   u n e v e n l y   l o a d e d ,   i s   t r a n s f e r r e d   i n t o   t he   f r a m e  

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

the   c r o s s - b r a c e   h e l d   t h e r e b y   i s   a s s u r e d ,   so  t h a t   t h e r e   i s  

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

a s s e m b l y .  

The  s l i d e   l o c k i n g   member  148 ,   as  p a r t i c u l a r l y   i l l u s t r a t e d  

in  F i g u r e   5,  has   an  i n n e r   l eg   or  s l i d e   p o r t i o n   150 .   T h e  

l o w e r   end  of  t h e   s l i d e   150  a t   152  i s   b e n t   s l i g h t l y  

o u t w a r d l y   to  p r e v e n t   t he   s l i d e   f rom  b e i n g   r e m o v e d   u p w a r d l y  

ou t   f rom  b e h i n d   t he   b a s e   p o r t i o n   130 .   At  t h e   u p p e r   end  o f  

s l i d e   150 ,   a  t r a n s v e r s e   p o r t i o n   154  i s   p r o v i d e d   w h i c h   i s  

s t e p p e d   a t   156  to  p r o v i d e   f u r t h e r   t r a n s v e r s e   p o r t i o n   1 5 8 .  

At  t he   e x t r e m i t y   of  t r a n s v e r s e   p o r t i o n   158  i s   a  d e p e n d i n g  

p o r t i o n   160  w h i c h   has   an  open   e n d e d   s l o t   162  p r o v i d e d  

t h e r e i n   to  a c c o m m o d a t e   p o s t   or  b o l t   126.   The  r e l a t i o n s h i p  

of  t he   b a s e   130  to  t he   l eg   16  i s   such   to  d e f i n e   a  s l e e v e  

w i t h i n   w h i c h   t h e   s l i d e   150  may  s l i d e   up  and  down,   w h e r e   a 



c l o s e d   end  s l o t   164  i s   p r o v i d e d   in  t he   s l i d e   150  t o  

a c c o m m o d a t e   t he   b o l t   126  to  p e r m i t   the   s l i d e   to  move  u p  

and  down.   P r o v i d e d   a t   t he   e x t r e m i t y   of  b o l t   126  is  a  w i n g  

nut   166  w h i c h   may  be  u sed   to  s e c u r e   the   s l i d e   l o c k   in  i t s  

down  p o s i t i o n .   The  s l i d e   l ock   o p e r a t e s   in  a  m a n n e r   s u c h  

t h a t ,   when  in  t he   down  p o s i t i o n ,   i t   c a p t u r e s   t he   e n d s   o f  

the   b r a c e   m e m b e r s   w h i c h   a r e   p l a c e d   o v e r   t he   p o s t   or  b o l t  

126.   When  t he   s l i d e   l o c k   is   moved  to  i t s   s e c o n d   p o s i t i o n ,  

the   d e p e n d i n g   end  160  c l e a r s   t he   b o l t   126  s u f f i c i e n t l y   t o  

a l l o w   t he   b r a c e   member  f r e e   e n d s   to  be  r e m o v e d   f rom  t h e  

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

f r a m e s .   The  s t e p p e d   p o r t i o n   156  p r o v i d e s   f o r   p o s i t i v e  

l o c a t i o n   of  two  b r a c e   e n d s   a g a i n s t   t he   b a s e   p o r t i o n   1 3 0 ,  

s i n c e   t he   t r a n s v e r s e   p o r t i o n   154  is   s u f f i c i e n t l y   wide   t o  

a c c o m m o d a t e   two  b r a c e   e n d s .   H o w e v e r ,   s h o u l d   f o u r   b r a c e  

e n d s   be  p o s i t i o n e d   on  b o l t   126,   t h e n   d e p e n d i n g   p o r t i o n   1 6 0  

is  s u f f i c i e n t l y   s p a c e d   f rom  the   b a s e   p o r t i o n   130  t h a t   t h e  

f o u r   b r a c e   e n d s   a r e   c a p t u r e d   b e t w e e n   d e p e n d i n g   p o r t i o n   1 6 0  

and  t h e   b a s e   p o r t i o n   130 .   Such  an  a r r a n g e m e n t   p r e v e n t s  

e x c e s s i v e   m o v e m e n t   of  t h e   c r o s s - b r a c e   member  ends   a l o n g  

the   b o l t   1 2 6 .  

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

may  be  r e q u i r e d   t h a t   s u b s t a n t i a l l y   t h i c k e r   c r o s s - b r a c i n g  

m e m b e r s   be  u s e d   to  i n t e r c o n n e c t   one  f r a m e   to  a n o t h e r .   I n  

t h i s   i n s t a n c e ,   c l a m p s   may  be  u s e d   to  c l a m p   in  v a r i o u s  

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

Due  to  t h e   v a r i o u s   o r i e n t a t i o n s   of  s u c h   b r a c e s ,   i t   i s  

p r e f e r a b l e   t h a t   t he   l eg   be  s u b s t a n t i a l l y   s q u a r e   w i t h   f o u r  

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

c l a m p   a  b r a c e   member  to  a n y o n e   s i d e   of  t he   l e g .  

C o n s i d e r i n g   the   l e g   of  F i g u r e   3,  i t   has   f o u r   s i m i l a r  



s i d e w a l l s   18,  20,  22  and  24  w h i c h   a p p r o x i m a t e   a  s q u a r e .  
T h u s ,   t h e   s i d e w a l l s   a r e   s y m m e t r i c a l   a b o u t   t h e   p l a n e   21  a n d  

a n o t h e r   p l a n e   w h i c h   c o n t a i n s   l eg   a x i s   23  and  i s  

p e r p e n d i c u l a r   to  p l a n e   2 1 .  

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

c o r r e s p o n d i n g   c o n n e c t o r s   a r e   shown  in  F i g u r e s   9  t h r o u g h  

12.  In  F i g u r e   9,  a  r e c t a n g u l a r - s h a p e d   l eg   170  h a s  

o p p o s i n g   s t e p p e d   s i d e w a l l s   171  and  172  and  f r o n t   and  r e a r  
s i d e w a l l s   173  and  174.   The  o p p o s i n g   s t e p p e d   s i d e w a l l s   1 7 1  

and  172  a r e   so  f o r m e d   as  to  p r o v i d e   i n w a r d   s t e p p e d  

p o r t i o n s   175  w h i c h   d e f i n e   a  r e c e s s   176  and  have   s p a c e d  

o p p o s i n g   p r o j e c t i o n s   177 .   T h i s   c o n f i g u r a t i o n   d e f i n e s   w h a t  

is   c o m m o n l y   r e f e r r e d   to  as  a  b o l t   s l o t   to  p e r m i t   t he   h e a d  

178  of  a  b o l t   to  be  i n s e r t e d   in  t he   s l o t ,   e x t e n d   t h r o u g h  

an  a p p r o p r i a t e   h o l e   in  t h e   c o n n e c t o r s   179 ,   w h e r e b y   e a c h   o f  

the   c o n n e c t o r s   179  i s   s e c u r e d   to  t he   l eg   170  by  nu t   1 8 0  

t h r e a d e d   o n t o   t he   b o l t   and  t i g h t e n e d   t h e r e o n .   The  b o l t  

has  b e e n   l e f t   o u t   of  t h e   s t e p p e d   s i d e w a l l   171  f o r   c l a r i t y  

in  i l l u s t r a t i n g   t he   b o l t   s l o t   r e c e s s e d   a r e a   176.   E a c h  

c o n n e c t o r   179  has   lug   p o r t i o n   181  w i t h   an  i n t e r i o r   f a c e  

w h i c h   f i t s   t he   e x t e r i o r   of  t he   r e c t a n g u l a r   l eg   170,   s u c h  

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

the   i n t e r i o r   s u r f a c e s   182  of  the   c o n n e c t o r s   a b u t   t h e  

e x t e r i o r   f a c e   of  f r o n t w a l l   173.   The  c o n n e c t o r s   1 7 9  

i n c l u d e   o u t w a r d l y   p r o j e c t i n g   p l a t e   p o r t i o n s   183  w h i c h  

f u n c t i o n   in  t h e   same  m a n n e r   as  t he   p l a t e   p o r t i o n s   64  o n  

the   c o n n e c t o r   42  of  F i g u r e   3.  A  b o l t   184  is   u s e d   t o  

c o n n e c t   t he   h o r i z o n t a l   member  185  in  t he   m a n n e r   s h o w n .  

In  F i g u r e   10  a  s o m e w h a t   d i f f e r e n t l y   s h a p e d   l eg   is   s h o w n .  

The  l eg   i n c l u d e s   a  f r o n t w a l l   p o r t i o n   186  and  d i v e r g i n g  



w a l l   p o r t i o n s   187  and  188.   The  d i v e r g i n g   w a l l   p o r t i o n s  

187  and  188  i n c l u d e   s t e p p e d   p o r t i o n s   190  w h i c h   form  t h e  

b o l t   s l o t   r e c e s s e s   192.   B o l t s   193  a r e ,   t h e r e f o r e ,   u sed   t o  

m e c h a n i c a l l y   f a s t e n   the   c o n n e c t o r   194  to  t he   l eg   1 9 5 .  

E x t e n d i n g   r e a r w a r d l y   f rom  t he   d i v e r g i n g   w a l l   p o r t i o n s   1 8 7 ,  

188  a r e   p a r a l l e l   s i d e w a l l s   196  and  197.   A  r e a r   w a l l   1 9 8  

i n t e r c o n n e c t s   t he   p a r a l l e l   w a l l s   196 ,   197  and  i n c l u d e s   a 

b o l t   s l o t   a r r a n g e m e n t   a t   1 9 9 .  

The  c o n n e c t o r   194  has   wing  p o r t i o n s   203  and  205  w h i c h  

s t r a d d l e   t h e   f a c e   186  of  the   l eg   and  c o n t a c t   t he   s p a c e d  

s t e p p e d   w a l l   p o r t i o n s   of  w a l l s   187  and  188.   The  c o n n e c t o r  

194  i n c l u d e s   an  i n n e r   p o r t i o n   207  b e t w e e n   the   w i n g s   2 0 3  

and  205  w h i c h   a b u t s   t he   f a c e   186  of  t he   l eg   when  t h e  

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

c o n n e c t o r   194  i n c l u d e s   p l a t e   p o r t i o n s   209  w h i c h   f u n c t i o n  

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

c o n n e c t i o n   of  a  h o r i z o n t a l   c r o s s - m e m b e r   211  to  t h e  

c o n n e c t o r   194  by  use  of  b o l t   2 1 3 .  

T u r n i n g   to  F i g u r e   11,  a  c i r c u l a r   l eg   300  is   p r o v i d e d   w i t h  

s p a c e d   w a l l   p o r t i o n s   at   302  and  304  w h i c h   p r o v i d e   f o r  

m e c h a n i c a l   c o n n e c t i o n   of  the   c o n n e c t o r   306  to  t he   c i r c u l a r  

l eg   300 .   The  s p a c e d   w a l l   p o r t i o n s   a re   p r o v i d e d   i n  

a p p r o p r i a t e   a r e a s   w i t h   a p e r t u r e s   308  and  3 1 0 .   S u c h  

a p e r t u r e s   a c c o m m o d a t e   e i t h e r   b o l t   312  or  r i v e t   314  u s e d   i n  

c o n n e c t i n g   t h e   c o n n e c t o r   to  t he   l e g .   In  u s i n g   the   b o l t  

312,   i t   i s   t h r e a d e d   i n t o   t he   c u r v e d   p l a t e   f a s t e n e r   3 1 6 .  

The  c u r v e d   p l a t e   f a s t e n e r   316  has   the   c u r v a t u r e   of  t h e  

i n t e r i o r   318  of  t he   c i r c u l a r   l eg   300.   The  f a s t e n e r   h a s  

t h r e a d e d   a p e r t u r e   320  wh ich   r e c e i v e s   t he   t h r e a d e d   b o l t  

312 .   In  t i g h t e n i n g   the   b o l t   in  t he   f a s t e n e r ,   o r  



a l t e r n a t i v e l y   r i v e t i n g   such   c o n n e c t i o n ,   t he   c o n n e c t o r   3 0 6  

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

a p e r t u r e s   308  and  310 ,   i s   m e c h a n i c a l l y   f a s t e n e d   to  t h e  

c i r c u l a r   l e g .   The  c o n n e c t o r   306  i n c l u d e s   t he   s p a c e d   l e g  

or  p l a t e   p o r t i o n s   322  f o r   s e c u r i n g   h o r i z o n t a l   member  3 2 4  

to  t he   c o n n e c t o r   by  u se   of  b o l t   3 2 6 .  

F i g u r e   12  shows   a  s o m e w h a t   r e c t a n g u l a r   l eg   328  h a v i n g  

o p p o s i n g   s i d e w a l l s   330  and  332  w i t h   s t e p p e d   w a l l   p o r t i o n s  

334  and  336 .   The  s t e p p e d   w a l l   p o r t i o n s   p r o v i d e   a r e a s   t o  

w h i c h   t h e   c o n n e c t o r   338  may  be  s e c u r e d   by  w e l d s   340  in  t h e  

m a n n e r   s h o w n .   The  c o n n e c t o r   338  p r o v i d e s   a  s u p p o r t   f o r  

the   p l a t e   p o r t i o n s   358  w h i c h   a r e   u s e d   in  the   m e c h a n i c a l  

f a s t e n i n g   of  t he   h o r i z o n t a l   member  354  to  the   l eg   3 2 8 .  

The  p l a t e   p o r t i o n s   e x t e n d   o u t w a r d l y   f rom  the   l eg   w a l l   a w a y  

from  i t s   a x i s   352  and  t h e y   a r e   s y m m e t r i c a l   a b o u t   t h e   p l a n e  

350.   The  i n t e r i o r   s u r f a c e   342  of  t h e   s u p p o r t   358  a b u t s  

e x t e r i o r   s u r f a c e   p o r t i o n s   344  and  346  of  t he   l e g ,   w h e r e   a n  

i n w a r d   s t e p   348  is   p r o v i d e d   in  t h e   f a c e   of  t he   l eg   3 2 8 .  

The  w a l l   p o r t i o n s   344  and  346  a r e   s y m m e t r i c a l   a b o u t   t h e  

p l a n e   r e p r e s e n t e d   by  d a s h e d   l i n e   350.   T h i s   p l a n e   c o n t a i n s  

the   l o n g i t u d i n a l   a x i s   a t   352  of  t he   l eg   and  a l s o   i n c l u d e s  

the   l o n g i t u d i n a l   a x i s   of  t he   s p a c e d   l eg   in  t he   same  f r a m e ,  

w h i c h   i s   i n t e r c o n n e c t e d   to  l eg   328  by  the   h o r i z o n t a l  

c r o s s - m e m b e r s   354  as  s e c u r e d   to  t he   s u p p o r t   338  by  b o l t  

356 .   The  w e l d s   a t   340  to  t he   s t e p p e d   w a l l   p o r t i o n s   3 3 4  

and  336  a r e   s y m m e t r i c a l   a b o u t   t he   p l a n e   350  and  a r e  

e q u i d i s t a n t   f rom  the   l o n g i t u d i n a l   a x i s   352  of  the   l e g .  

A c c o r d i n g   to  t h i s   e m b o d i m e n t ,   t he   h o r i z o n t a l   member  354  i s  

s u f f i c i e n t l y   n a r r o w   to  f i t   b e t w e e n   t he   p l a t e   p o r t i o n s   3 5 8  

and  have   t he   b o l t   356  f a s t e n   t he   c o o p e r a t i n g   p o r t i o n   o f  

the   member  354  to  t he   p l a t e s   358 .   The  s u p p o r t   3 3 8 ,  



t h e r e f o r e ,   p r o v i d e s   a  means   w h e r e b y   s p a c e d   p o r t i o n s   in  t h e  

form  of  p l a t e s   358  a r e   l o c a t e d   on  the   l e g .  

To  p r o v i d e   f o r   m e c h a n i c a l   c o n n e c t i o n   of  the   b r a c e  

a r r a n g e m e n t   to  t he   l e g s   of  t he   v a r i o u s   e m b o d i m e n t s   o f  

F i g u r e s   3  and  9  t h r o u g h   12,  in  e a c h   i n s t a n c e   the   f o l l o w i n g  

common  e l e m e n t s   a r e   p r o v i d e d .   The  l eg   has   s p a c e d   w a l l  

p o r t i o n s   w h i c h   a r e   e q u i d i s t a n t   f rom  the   l o n g i t u d i n a l   a x i s  

of  the   l eg   and  w h i c h   a r e   s y m m e t r i c a l   a b o u t   t he   p l a n e   w h i c h  

c o n t a i n s   t he   l o n g i t u d i n a l   a x e s   of  b o t h   l e g s   in  the   f r a m e .  

T h e s e   p l a n e s   a r e   shown  in  F i g u r e   3  a t   21,  in  F i g u r e   9  a t  

352,   in  F i g u r e   10  a t   354 ,   in  F i g u r e   11  at   356  and  i n  

F i g u r e   12  a t   350 .   The  f a c e   of  t he   l eg   is  a d a p t e d   so  as  t o  

be  a d j a c e n t   t he   i n t e r i o r   s u r f a c e   of  t he   c o n n e c t o r ,   t h u s  

t h e r e   is   m a t i n g   f i t   b e t w e e n   the   i n t e r i o r   s u r f a c e   of  t h e  

c o n n e c t o r   and  t he   p o r t i o n   of  l eg   w a l l   b e t w e e n   the   s p a c e d  

w a l l   p o r t i o n s .   Such  c o n t a c t   a s s u r e s   a  f i x e d  

i n t e r c o n n e c t i o n   of  t he   b r a c e   a r r a n g e m e n t   to  t he   l e g ,   s i n c e  

the   c o n n e c t o r   i s   no t   p e r m i t t e d   to  s w i v e l   or  p i v o t   a b o u t  

the   f a s t e n e r   b o l t s ,   b e c a u s e   of  t he   i n t e r f e r e n c e   b e t w e e n  

the   i n t e r i o r   s u r f a c e   of  t he   c o n n e c t o r   and  t he   f a c e   p o r t i o n  

of  t he   l e g .   In  F i g u r e   12,  p o r t i o n s   of  the   l eg   344  and  3 4 6  

c o n t a c t   t he   i n t e r i o r   of  t he   c o n n e c t o r   to  s a t i s f y   t h i s  

r e q u i r e m e n t .   In  t h i s   e m b o d i m e n t ,   such   p o r t i o n s   a r e  

s y m m e t r i c a l   a b o u t   t he   p l a n e   350.   A l t e r n a t i v e   a r r a n g e m e n t s  

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

p o r t i o n s   24  of  F i g u r e   3,  173  of  F i g u r e   9  and  186  of  F i g u r e  

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

r e s p e c t i v e   p l a n e s   in  t he   n o t e d   F i g u r e s .   With   the   c i r c u l a r  

l eg   300  of  F i g u r e   11,  t he   s u r f a c e   p o r t i o n   a g a i n s t   w h i c h  

the   c o n n e c t o r   306  c o n t a c t s   i s   c i r c u l a r ,   t h u s   t he   c o n n e c t o r  

is  p r o v i d e d   w i t h   a  c i r c u l a r   i n t e r i o r   s u r f a c e   to  mate   w i t h  



the   e x t e r i o r   of  t h e   l eg   in  f a c i l i t a t i n g   m e c h a n i c a l   f i x e d  

c o n n e c t i o n   of  b r a c e   a r r a n g e m e n t   to  t he   l e g .  

F i g u r e s   13  t h r o u g h   16  show  a l t e r n a t i v e   s e c t i o n s   f o r   t h e  

c r o s s - m e m b e r s   and  d i a g o n a l s   u s e d   in  t he   b r a c e   a r r a n g e m e n t  
f o r   i n t e r c o n n e c t i n g   t he   l e g s .   Common  to  e a c h   of  t h e s e  

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

to  r e c e i v e   a  b o l t   head   to   f u n c t i o n   as  a  b o l t   s l o t .   I n  

F i g u r e   14,  t h e   b r a c e   member  360  is   r e c t a n g u l a r   in  s h a p e  

and  has   i t s   b o t t o m   w a l l   362  p r o v i d e d   w i t h   a  s l o t   364  w h i c h  

has   r e i n f o r c e d   e d g e s   366.   An  a p p r o p r i a t e   b o l t   head   may  b e  

i n s e r t e d   t h r o u g h   the   s l o t   364 ,   r o t a t e d   90  d e g r e e s   f o r  

s e a t i n g   on  t he   r e i n f o r c e d   e d g e s   366  to  p e r m i t   f a s t e n i n g   o f  

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

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

In  F i g u r e   14,   t he   b r a c e   c o m p o n e n t   368  has   a  c u r v e d   u p p e r  

w a l l   370  and  s t r a i g h t   p a r a l l e l   s i d e w a l l s   372 .   The  b o t t o m  

374  has   p r o v i d e d   t h e r e o n   d o w n w a r d l y   d e p e n d i n g   l i p s   3 7 6  

w h i c h   d e f i n e   a  b o l t   s l o t   a t   378  to  r e c e i v e   a  b o l t   h e a d ,  

fo r   the   r e a s o n s   p r e v i o u s l y   d i s c u s s e d .  

F i g u r e   15  shows   t he   b r a c e   c o m p o n e n t   380  h a v i n g   i t s   b o t t o m  

w a l l   382  p r o v i d e d   w i t h   t he   s l o t   384  to  a c c o m m o d a t e  

f a s t e n e r s .   F i g u r e   16  shows   a  b r a c e   c o m p o n e n t   386  w i t h  

c u r v e d   u p p e r   w a l l   388.   The  b o t t o m   w a l l   390  i n c l u d e s   a 

s l o t   392  and  has   an  i n t e r i o r   w a l l   p o r t i o n   394  to  p r o v i d e   a 

b o l t   s l o t   r e c e s s   a t   3 9 6 .  

R e f e r r i n g   to  F i g u r e   17,  an  a l t e r n a t i v e   a r r a n g e m e n t   i s  

shown  f o r   m e c h a n i c a l l y   c o n n e c t i n g   a  c o m p o n e n t   of  a  b r a c e  

a r r a n g e m e n t   to  a  f r a m e   l e g .   The  f r a m e   l e g   400  has   f i v e  



s i d e w a l l s   402 ,   404 ,   406 ,   408  and  410.   In  k e e p i n g   w i t h   t h e  

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

the  l eg   has  s p a c e d   p o r t i o n s   412  and  414  to  w h i c h   a 

c o o p e r a t i n g   c o m p o n e n t   of  t he   b r a c e   a r r a n g e m e n t   i s  

s e c u r e d .   In  t h i s   i n s t a n c e ,   i n s t e a d   of  u s i n g   a  c o n n e c t o r  

or  the   l i k e   to  p r o v i d e   t he   s p a c e d   p l a t e   p o r t i o n s   on  t h e  

l e g ,   the   s p a c e d   p o r t i o n s   412  and  414  a re   i n t e g r a l   w i t h   t h e  

l e g .   The  s p a c e d   w a l l   p o r t i o n s   412  and  414  a re   s y m m e t r i c a l  

a b o u t   t he   p l a n e   416  w h i c h   c o n t a i n s   t he   a x i s   418  of  l eg   4 0 0  

and  c o r r e s p o n d i n g   a x i s   of  t he   o t h e r   f r a m e   l e g .   T h e  

i n t e g r a l   f o r m i n g   of  t h e   w a l l   p o r t i o n s   412  and  414  on  t h e  

leg   may  be  p r o v i d e d   by  e x t r u d i n g   t he   l eg   w i t h   t he   h o l l o w  

p o r t i o n   f o r m e d   by  l eg   w a l l   402 ,   s p a c e d   w a l l s   412  and  4 1 4  

and  t r a n s v e r s e   w a l l   420 .   As  d e t e r m i n e d   by  the   d e s i r e d  

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

the   l eg   w i l l   be  u s e d   in  m e c h a n i c a l l y   f a s t e n i n g   the   b r a c e  

c o m p o n e n t   e n d s   to  t he   s p a c e d   f r a m e   l e g s .   The  p o r t i o n s   o f  

the  w a l l s   412 ,   414  and  420  of  t he   l e g ,   a p a r t   f rom  t h e  

c o n n e c t i o n   l o c a t i o n ,   may  be  r e m o v e d   f rom  the   e x t r u d e d   l e g  

by  s t a n d a r d   m i l l i n g   t e c h n i q u e s .  

A c c o r d i n g   to  t h i s   e m b o d i m e n t ,   t he   b r a c e   member  422  has   i t s  

end  p o r t i o n   a d a p t e d   so  as  to  c o o p e r a t e   w i t h   the   w a l l s   4 1 2  

and  414  and  t h e r e b y   o v e r l a p   them  in  a  m a n n e r   s i m i l a r   t o  

t h a t   of  F i g u r e   3.  The  o v e r l a p p i n g   p o r t i o n s   a r e  

m e c h a n i c a l l y   f a s t e n e d   by  b o l t   4 2 4 .  

T u r n i n g   to  F i g u r e s   18  and  19,  e n d c a p   a s s e m b l y   and  b a s e  

p l a t e   p o r t i o n s   a r e   s h o w n .   The  e n d c a p   is   u sed   f o r  

i n s e r t i o n   in  an  open   end  of  t he   f r a m e   l eg   to  p r o v i d e  

s u p p o r t   fo r   a  j a c k   s c r e w ,   such   as  29  shown  in  F i g u r e   1 ,  

whe re   t he   nu t   p o r t i o n   w i t h   h a n d l e s   r e s t   on  the   o u t e r   f a c e  



of  t he   e n d c a p .   The  b a s e   p l a t e   is   used   fo r   i n s e r t i o n   i n  

the  b o t t o m   of  t he   open   end  of  the   f rame  to  s u p p o r t   t h e  

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

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

o t h e r   f o u n d a t i o n   on  w h i c h   t he   s h o r i n g   f r ame   a s s e m b l y   may 
s t a n d   and  s u p p o r t   the   l o a d s   to  which   i t   may  be  s u b j e c t e d .  

T u r n i n g   to  F i g u r e   18,  an  e n d c a p   a s s e m b l y   201  has   a  p l a t e  

202  and  a  t u b u l a r   s t a f f   204 ,   wh ich   is  w e l d e d   to  t h e  

u n d e r s i d e   of  p l a t e   202 .   The  t u b e   204  is  s u b s t a n t i a l l y  

c i r c u l a r   and  has   f o u r   e q u i d i s t a n t   s p a c e d   l u g s   207  a t   i t s  

p e r i p h e r y .   The  p l a t e   202  may  be  c o n f i g u r e d   a t   e a c h   c o r n e r  

208  so  as  to  s u b s t a n t i a l l y   m a t c h   the  p r o f i l e   of  a  f r a m e  

l eg   16,  bu t   of  a  s l i g h t l y   g r e a t e r   d i m e n s i o n .   T h e  

d i m e n s i o n s   of  t he   t u b e   204  a r e   such  t h a t   i t   w i l l   e x t e n d  

i n t o   a  f r a m e   l eg   16,  and  the   l u g s   207  p o s i t i o n   and  s e c u r e  

the   t u b e   in  p l a c e   by  t h e i r   c o o p r a t i o n   w i t h   t he   c o r n e r s   32  

of  the   l e g .   A  h o l e   210  is   f o r m e d   in  t he   p l a t e   202  t o  

a c c o m m o d a t e   t he   s c r e w   of  t he   s c r e w   j a c k   as  i t   e x t e n d s  

t h r o u g h   the   h o l e   210.   C o n v e n i e n t l y   t he   p l a t e   202  i s  

e x t r u d e d   so  t h a t   no  a d d i t i o n a l   f a b r i c a t i n g   s t e p s   o t h e r  

t h a n   w e l d i n g ,   or  p l a c i n g   t he   i n s e r t   206  a r e   r e q u i r e d .  

H o l e s   212  a re   f o r m e d   a r o u n d   the   p e r i p h e r y   of  t he   t u b e   2 0 4 ,  

s p a c e d   b e t w e e n   the   l u g s   207,   so  t h a t   the   e n d c a p   a s s e m b l y  

201  may  be  s e c u r e d   in  p l a c e   to  the   f rame  l eg   by  p i n s   o r  

b o l t s ,   i f   n e c e s s a r y .  

The  ba se   p l a t e   a s s e m b l y   214  of  F i g u r e   19  is   a d a p t e d   to  f i t  

d i r e c t l y   to  a  f r a m e   l eg   16.  The  base   p l a t e   a s s e m b l y   2 1 4  

has  a  t u b e   216  s i m i l a r   to  t u b e   204  of  the   e n d c a p   a s s e m b l y  

201  of  F i g u r e   18,  e x c e p t   t h a t   i t   is  s h o r t e r   in  l e n g t h .  

The  t ube   216  has   l u g s   218,   t he   same  as  l u g s   207  of  t u b e  

204,   and  is   o t h e r w i s e   i d e n t i c a l   to  the   t u b e   204.   H o l e s  



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

a s s e m b l y   214  to  a  f r a m e   l eg   16  by  a  p in   or  b o l t   p a s s e d  

t h e r e t h r o u g h .  

P l a t e   222  is  a l s o   f o r m e d   of  e x t r u d e d   a l u m i n u m   m a t e r i a l ,  

bu t   in  t h i s   c a s e   t he   e x t r u s i o n   is   f o r m e d   l e n g t h w i s e   r a t h e r  

t h a n   c r o s s w i s e   as  w i t h   p l a t e   202  of  the   e n d c a p   a s s e m b l y  

201.   The  t u b e   216  is   s e c u r e d   to  t he   p l a t e   222  by  w e l d s  

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

t u b e ,   bu t   no t   a r o u n d   t h e   p e r i p h e r a l   p o r t i o n s   of  l u g s   2 1 8  

w h e r e   t h e y   c o n t a c t   t h e   s u r f a c e   224  of  p l a t e   222.   T h e  

p l a t e   222  has   an  u p p e r   s u r f a c e   224 ,   a  p a i r   of  s t e p p e d  

s h o u l d e r   s u r f a c e s   226 ,   and  a  p a i r   of  s i d e   s l o p i n g   s h o u l d e r  

s u r f a c e s   228 .   H o l e s   230  a r e   f o r m e d   t h r o u g h   the   t h i c k n e s s  

of  p l a t e   222  in  the   s h o u l d e r s   230.   The  c o r n e r s   of  t h e  

p l a t e   222  may  be  c h a m f e r e d   as  a t   2 3 2 .  

T u r n i n g   now  to  F i g u r e s   20  and  21,  t h e r e   is   shown  a 

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

fo r   use  w i t h   s h o r i n g   f r a m e s   a c c o r d i n g   to  t h i s   i n v e n t i o n ,  

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

f r a m e s .  

The  t i l t a b l e   s t r i n g e r   s u p p o r t   234  is  p a r t i c u l a r l y   a d a p t e d  

fo r   use  w i t h   e x t r u d e d   a l u m i n u m   s t r i n g e r s   h a v i n g   a 

c o n f i g u r a t i o n   as  shown  in  C a n a d i a n   R e g i s t e r e d   I n d u s t r i a l  

D e s i g n   4 5 6 9 9 2 ,   i s s u e d   J u l y   23,  1 9 7 9 ,   and  as  s h o w n  

g e n e r a l l y   a t   235  in  F i g u r e s   20  and  2 1 .  

At  t he   u p p e r   end  of  a  s h o r i n g   l eg   16,  t h e r e   may  b e  

i n s t a l l e d   a  h o l l o w   s c r e w   136  a t   t he   top   end  of  w h i c h   is  a 

U - s h a p e d   b r a c k e t   238  s e c u r e d   ( s u c h   as  by  w e l d s   239)  to  a 



p o s t   240  i n s e r t e d   i n t o   t he   s c r e w .   The  p o s t   240  a n d  

U - s h a p e d   b r a c k e t   238  may  a l s o   be  o t h e r w i s e   m o u n t e d   a t   t h e  

u p p e r   end  of  a  s h o r i n g   f r a m e   l eg   by  a  p i n   p a s s e d   t h r o u g h  
h o l e s   191  in  t h e   f r a m e   l eg   and  142  in  t he   p o s t .   T h e  

U - s h a p e d   b r a c k e t   238  has   a  b a s e   p o r t i o n   242  and  a  p a i r   o f  

u p w a r d l y   e x t e n d i n g   l e g s   244.   P r e f e r a b l y ,   t he   U - s h a p e d  

b r a c k e t   is   f o r m e d   of  s t e e l .  

Above  t he   U - s h a p e d   b r a c k e t   is  a  s u p p o r t   p l a t e   246  o f  

e x t r u d e d   a l u m i n u m ,   h a v i n g   an  u p p e r   s u r f a c e   248  and  a  p a i r  

of  u p w a r d l y   e x t e n d i n g   l i p s   250,   one  a t   e a c h   s i d e   of  t h e  

u p p e r   s u r f a c e   248 .   The  w i d t h   of  t he   p l a t e   246  i s   g r e a t e r  

t h a n   t he   w i d t h   b e t w e e n   l e g s   244  of  t he   U - s h a p e d   b r a c k e t  

238.   A  p a i r   of  d o w n w a r d l y   e x t e n d i n g   l e g s   252  i s   f o r m e d  

b e n e a t h   t he   s u p p o r t   p l a t e   246  and  d e p e n d   t h e r e f o r m ,  

e x t e n d i n g   b e t w e e n   the   l e g s   244  of  t h e   U - s h a p e d   b r a c k e t   2 3 8 .  

The  a s s e m b l y   of  t he   s u p p o r t   p l a t e   246  to  t he   b r a c k e t   2 3 8  

is   by  way  of  a  p i n   254  w h i c h   e x t e n d s   t h r o u g h   the   h o l e s   2 5 6  

and  258  f o r m e d   in  t he   l e g s   244  of  t he   U - s h a p e d   b r a c k e t   2 3 8  

and  t he   d o w n w a r d l y   d e p e n d i n g   l e g s   252  of  t he   s u p p o r t   p l a t e  

246.   The  p i n   has   a  head   260  a t   one  end  t h e r e o f   and  i s  

t h r e a d a b l y   s e c u r e d   in  p l a c e   by  a  nu t   262  and  a  w a s h e r   264  

at   t h e   e n d .   A  s p l i t   p in   266  may  a l s o   be  i n s t a l l e d ,   a s  

s h o w n .  

The  s u p p o r t   p l a t e   246  and  i t s   d e p e n d i n g   l e g s   252  a r e  

r o t a t a b l y   m o u n t e d   on  the   p in   254 .   The  a m o u n t   of  r o t a t i o n  

of  t he   s u p p o r t   p l a t e   246  a r o u n d   the   p i n   254  i s   d e t e r m i n e d  

by  t he   i n t e r f e r e n c e   of  t he   b o t t o m   of  one  or  t he   o t h e r   o f  

t he   e n d s   253  of  t he   d e p e n d i n g   l e g s   252  w i t h   t he   b a s e   2 4 2  

of  t he   U - s h a p e d   b r a c k e t   238.   T h i s   is   a c c o m m o d a t e d   by  t h e  



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

252  a r e   b e l o w   the   p i n   i s   l e s s   t h a n   the   d i s t a n c e   t h a t   t h e  

u p p e r   s i d e   of  t he   b a s e   242  is   b e l o w   the   p i n ,   l e a v i n g   a 

s p a c e   268  b e t w e e n   t h e m .   As  the   s u p p o r t   p l a t e   r o t a t e s ,  

t h e r e   w i l l   be  an  i n t e r f e r e n c e   of  one  of  the   ends   253  o f  

l e g s   252  w i t h   the   b r a c k e t   2 3 8 .  

The  m a n n e r   by  w h i c h   t h e   s t r i n g e r   may  be  s e c u r e d   to  t h e  

t i l t a b l e   s t r i n g e r   s u p p o r t   is   as  f o l l o w s .   At  l e a s t   o n e  

h o l e ,   p r e f e r a b l y   a  p a i r   of  h o l e s   270 ,   is   f o r m e d   and  e x t e n d  

t h r o u g h   the   s u p p o r t   p l a g e   246  on  the   c e n t r e   l i n e   t h e r e o f .  

P r e f e r a b l y   a l s o ,   a  s l o t   272  is   f o r m e d   a l o n g   the   c e n t r e  

l i n e   of  t he   s u p p o r t   p l a t e ,   w i t h   t he   h o l e s   270  e x t e n d i n g  

i n t o   t he   s l o t ,   one  n e a r   e a c h   end  t h e r e o f .   A  T - h e a d   b o l t  

274  may  be  s e c u r e d   w i t h i n   t he   s l o t   272,   h a v i n g   a  nu t   2 7 6  

w h i c h   has   a  t u r n i n g   h a n d l e   278  w e l d e d   t h e r e t o ,   t h r e a d e d l y  

e n g a g e d   to  t he   s h a n k   of  t he   b o l t   274.   When  i t   is   d e s i r e d  

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

b o l t   274  is  l i f t e d   u p w a r d l y   so  t h a t   i t s   head   280,   h a v i n g   a 

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

s l o t   282  of  t he   s t r i n g e r   235  and  a  l e n g t h w i s e   d i m e n s i o n  

w h i c h   i n t e r f e r e s   w i t h   t he   s h o u l d e r s   283  of  b o l t   s l o t   2 8 2 ,  

is  l i f t e d   i n t o   t he   b o l t   s l o t   282  and  t u r n e d   and  t h e r e a f t e r  

the   nu t   276  is  t i g h t e n e d   on  the   b o l t .   The  l o c k e d   a n d  

u n l o c k e d   p o s i t i o n s   of  t he   b o l t   274 ,   nu t   276  and  h a n d l e   2 7 8  

a re   shown  a t   t he   l e f t   and  r i g h t h a n d   e n d s ,   r e s p e c t i v e l y ,   o f  

the   e l e v a t i o n   v i ew  of  t he   t i l t a b l e   s t r i n g e r   s u p p o r t   i n  

F i g u r e   2 0 .  

In  t h e   u n l o c k e d   p o s i t i o n ,   t he   head   280  of  the   b o l t   2 7 4  

l i e s   e n t i r e l y   w i t h i n   t h e   s l o t   272  and  d o e s   not   e x t e n d  

above   the   s u r f a c e   248  of  t he   s u p p o r t   p l a t e   246.   O t h e r  



f l a t   b o t t o m   beams   may,  t h e r e f o r e ,   be  a c c o m m o d a t e d   by  t h e  

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

As  an  a l t e r n a t i v e   e m b o d i m e n t   to  t he   t i l t a b l e   s t r i n g e r  

- s u p p o r t   d i s c u s s e d   a b o v e ,   t he   p o s i t i o n s   of  t he   l e g s   244  o f  

U - s h a p e d   b r a c k e t   238  and  the   d o w n w a r d l y   d e p e n d i n g   l e g s   2 5 2  

of  t he   s u p p o r t   p l a t e   246  may  be  r e v e r s e d .   T h a t   i s ,   t h e  

l e g s   252  may  be  p l a c e d   o u t w a r d l y   of  the   l e g s   244 .   In  t h a t  

c a s e ,   t he   l i m i t i n g   of  r o t a t i o n   of  t he   s u p p o r t   p l a t e   2 4 6  

a b o u t   t h e   p i n   254  comes  as  a  r e s u l t   of  the   i n t e r f e r e n c e   o f  

the   t o p s   of  t he   l e g s   244  w i t h i n   t he   u n d e r s i d e   of  t h e  

s u p p o r t   p l a t e .  

R e t u r n i n g   to  t he   l eg   16  of  F i g u r e   3,  i t   has   a  p a r t i c u l a r  

s h a p e   w h e r e   t h e   s i d e w a l l s   18,  20,  22  and  24  e a c h   i n c l u d e   a 

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

f rom  t he   l o n g i t u d i n a l   a x i s   23  of  t he   l e g .   The  s t e p p e d  

p o r t i o n s   i n c r e a s e   the   s t r e n g t h   of  each   l eg   s i d e w a l l .   I t  

has  been   f o u n d   t h a t   s u c h   s h a p e   f o r   the   l e g ,   a l b e i t  

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

of  t h e   f r a m e .   The  l e g ,   in  c o m b i n a t i o n   w i t h   j a c k   s c r e w s ,  

may  be  u s e d   as  a  j a c k   p o s t   or  a  p o s t   s h o r e   in  t he   c o n c r e t e  

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

p o u r i n g   s t r u c t u r e   has   been   r e m o v e d   and  p o s t   s h o r e s   a r e  

r e q u i r e d   to  s u p p o r t   t he   p o u r e d   f l o o r   of  c o n c r e t e   t o  

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

c o n c r e t e .   The  s h a p e   of  t he   l eg   is   such   t h a t   i t   i s   a 

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

b e a r i n g   c a p a c i t y   and  the   s q u a r e   s h a p e   w h i c h   p r o v i d e s  

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

the   s i d e w a l l s ,   t h a t   is   t he   s t e p p e d   p o r t i o n s ,   l i e  

p r i n c i p a l l y   w i t h i n   a  c i r c l e   d r awn   to  c o n t a i n   t he   s t e p p e d  



s i d e w a l l   p o r t i o n s .   Thus   t h e   s h a p e   in  s e c t i o n   i s  

r e l a t i v e l y   c l o s e   to  t he   s h a p e   of  a  c i r c l e .   I t   has   b e e n  

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

t h a n   a  r e c t a n g u l a r   s e c t i o n   and  w h i c h   may  a p p r o x i m a t e   t h o s e  

of  a  c i r c u l a r   s e c t i o n .  

In  a d d i t i o n ,   to  i n c r e a s e   t he   s t r e n g t h   of  t he   l eg   16  o f  

F i g u r e   3,  t h e   c o r n e r   p o r t i o n s   32  a r e   t h i c k e n e d   so  as  t o  

s t r e n g t h e n   t h e   c o r n e r s   and  i n c r e a s e   t he   l o a d   b e a r i n g  

c a p a c i t y   of  t h e   l e g .   Such  t h i c k e n e d   c o r n e r   p o r t i o n s   a l s o  

r e s i s t   d a m a g e   to  the   l e g ,   s h o u l d   the   f r a m e   be  d r o p p e d   o n  

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

The  s t e p p e d   p o r t i o n s   of  t h e   l eg   s i d e w a l l s ,   as  p r e v i o u s l y  

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

b r a c e   c o n n e c t o r s   to  t he   l e g .   Such  a c c o m m o d a t i o n   l e a v e s  

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

i n s e r t i o n   t h e r e i n   of  s t a f f s   and  e x t e n s i o n s   on  t he   e n d c a p s  

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

wing  p o r t i o n s ,   such   as  207  of  F i g u r e   18,  f i t   w i t h i n   t h e  

c o r n e r s   32  to  p r o v i d e   a  snug  i n t e r f i t   w i t h o u t   o v e r l y  

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

The  m e c h a n i c a l   c o n n e c t i o n   of  a  b r a c e   a r r a n g e m e n t   to  l e g s  

of  a  f r a m e   s u b s t a n t i a l l y   f a c i l i a t e s   use  of  the   f r a m e   i n  

the   f i e l d .   B e c a u s e   t h e   f r a m e   can  be  d i s a s s e m b l e d ,   i t   c a n  

be  s h i p p e d   to  v a r i o u s   c o n s t r u c t i o n   s i t e s   in  a  " k n o c k d o w n "  

f o r m .   When  t he   u n i t s   a r r i v e   a t   the   s i t e ,   the   l e g s   w i t h  

b r a c e   a r r a n g e m e n t   may  be  a s s e m b l e d   to  p r o v i d e   c o m p l e t e  

f r a m e s .   T h i s   m e c h a n i c a l   f a s t e n i n g   a s p e c t   is   a l s o  

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

one  of  t he   b r a c e   c o m p o n e n t s   or  l e g s   become  d a m a g e d ,   t h e  



f r a m e   may  be  d i s a s s e m b l e d   and  the   c o m p o n e n t   r e p l a c e d   t o  

r enew  t he   f r a m e   to  i t s   100%  f u l l   c a p a c i t y .   T h i s   is   a 

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

p r e s e n t l y   b e i n g   used   in  t he   f i e l d   and  w h i c h   a re   c o m m o n l y  

i n t e r c o n n e c t e d   by  w e l d i n g .   As  is   a p p r e c i a t e d ,   w e l d i n g   o f  

a l u m i n u m   in  t h e   f i e l d   is  v e r y   d i f f i c u l t   and  a l m o s t  

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

d a m a g e d   in  t he   f i e l d ,   i t   c a n n o t   be  r e p a i r e d   and  has   to  b e  

s e n t   to  t he   shop   fo r   r e p a i r   or  may  have   to  be  s c r a p p e d .  

D e p e n d i n g   upon  t he   end  use  of  t he   f r a m e   and  s u p p o r t i n g  

s t r u c t u r e s ,   i t s   s h a p e   f o r   t he   l eg   may  be  l a r g e r   o r  

s m a l l e r .   For  e x a m p l e ,   when  the   f r a m e   is   u s e d   in  t h e  

c o n c r e t e   s h o r i n g   t r a d e ,   t he   l eg   is   c o n s i d e r a b l y   l a r g e r   i n  

s e c t i o n   t h a t   i f   the   same  l eg   were   u s e d   f o r   a c c e s s  

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

r e q u i r e m e n t s .  

As  to  a c t u a l   use   of  t he   s h o r i n g   f r a m e s ,   the   a r r a n g e m e n t  

may  be  s u c h   t h a t   t he   d i s t a n c e   b e t w e e n   t he   l o n g i t u d i n a l  

a x e s   of  the   l e g s   i s   n o r m a l l y   s e t   a t   1 .8   m e t e r s ,   a l t h o u g h  

i t   may  be  l e s s   f o r   e x a m p l e ,   1 .2   m e t e r s .   The  h e i g h t   o f  

each   f r a m e   l eg   may  v a r y ,   a l t h o u g h   a c c e p t a b l e   h e i g h t s   a r e  

in  t he   r a n g e   of  1 .5   m e t e r s   or  1 .8   m e t e r s .   The  w e i g h t   o f  

the  f r a m e s   v a r i e s   d e p e n d i n g   upon  t h e i r   u s e ;   h o w e v e r ,   w i t h  

a  1 .8   m e t e r   f r a m e   i n c l u d i n g   s l i d e   l o c k   a s s e m b l i e s ,   i t  

w e i g h s   a p p r o x i m a t e y   20  k i l o g r a m s ,   w h e r e a s   t he   w e i g h t   of  a  

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

a p p r o x i m a t e l y   18  k i l o g r a m s .   The  f r a m e   c a p a c i t y   of  t h e  

t y p e   shown  in  F i g u r e   1,  h a v i n g   the   l eg   of  F i g u r e   2 ,  

d e t e r m i n e d   on  a  t h r e e   f r a m e   h i g h   a s s e m b l y ,   is   in  e x c e s s   o f  

6 , 8 0 0   k i l o g r a m s   per   l e g .   T h a t   i s ,   1 3 , 6 0 0   k i l o g r a m s   p e r  



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

s a f e t y   f a c t o r   of  a t   l e a s t   2 . 5 .   The  s p a c i n g   b e t w e e n   t h e  

f r a m e s   as  d e t e r m i n e d   by  the   c r o s s - b r a c e   member s   may  b e  

g r e a t e r   t h a n   t h e   known  s t a n d a r d   s t e e l   w e l d e d   f r a m e .   F o r  

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

a p p r o x i m a t e l y   2 .5   m e t e r s   h a v i n g   a  t h i c k n e s s   of  26 

c e n t i m e t e r s   and  a  w e i g h t   of  a p p r o x i m a t e l y   730  k i l o g r a m s  

per   s q u a r e   m e t e r ,   t h i s   can  be  s u p p o r t e d   by  a  m i n u m u m  

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

g i v i n g   a  s u p p o r t e d   a r e a   s l a b   of  a p p r o x i m a t e l y   6 .4  s q u a r e  
m e t e r s   pe r   l e g .   Wi th   p r i o r   w e l d e d   s t e e l   f r a m e s ,   h a v i n g   a 

one  m e t e r   w i d t h ,   a  s u p p o r t   r a t i o   of  4 .1   s q u a r e   m e t e r s   p e r  

l eg   i s   r e q u i r e d .  

A n o t h e r   c o m p a r i s o n   w h i c h   may  be  made  is  t h a t   a  t h r e e   f r a m e  

h i g h   a s s e m b l y   h a v i n g   an  o v e r a l l   h e i g h t   of  n e a r l y   6  m e t e r s  

and  an  o v e r a l l   w e i g h t   pe r   t o w e r   ( t h r e e   f r a m e s )   of  60 

k i l o g r a m s   and  a  f r a m e   w i d t h   of  1 .8   m e t e r s ,   has   a  

c o m p a r a b l e   l o a d i n g   c a p a c i t y   pe r   f r a m e ,   as  e x t r a   h e a v y - d u t y  

w e l d e d   s t e e l   s h o r i n g   f r a m e s   h a v i n g   the   same  h e i g h t ,   a  

w i d t h   b e t w e e n   f r a m e   l e g s   of  a p p r o x i m a t e l y   1 .2   m e t e r s ,   a n d  

w e i g h i n g   a p p r o x i m a t e l y   160  k i l o g r a m s .   In  o t h e r   w o r d s ,   a 

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

s u p p o r t   a  g r e a t e r   a r e a   t h a n   the   much  h e a v i e r   w e l d e d   s t e e l  

s h o r i n g   f r a m e s   w h i c h   have   been   u s e d   in  t he   p a s t .   F u r t h e r ,  

s h o r i n g   f r a m e s ,   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   may  b e  

s t a c k e d   to  s h o r i n g   h e i g h t s   of  50  m e t e r s   or  m o r e ,   w h e r e  

once   a g a i n   t he   w e i g h t   of  t he   s h o r i n g   in  p l a c e   and  t h e  

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

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

f r a m e s   p r e v i o u l s y   k n o w n .  



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

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

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

b r a c e   a r r a n g e m e n t   b e i n g   a d a p t e d   to  s t a b i l i z e   s a i d   l e g s  

when  u n d e r   l o a d ,   c h a r a c t e r i z e d   in  t h a t   e ach   of  s a i d  

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

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

a x e s   of  s a i d   f r a m e   l e g s   and  w h i c h   p r o v i d e   a r e a s   f o r  

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

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

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

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

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

at   l e a s t   c o r r e s p o n d i n g   p o r t i o n s   of  l eg   e x t e r i o r  

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

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   i n  

t h a t   e a c h   of  s a i d   c o n n e c t o r   m e a n s ,   as  i t   s t r a d d l e s  

s a i d   l e g ,   has   a  s p a c e d   p a i r   of  lug  p o r t i o n s   e x t e n d i n g  

f rom  s a i d   c o n n e c t o r   means   and  w h i c h   o v e r l i e   s a i d  

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

of  s a i d   c o n n e c t o r   means   b e i n g   h e l d   a d j a c e n t   s a i d  

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

c o n n e c t i o n   of  s a i d   lug  p o r t i o n s   to  r e s p e c t i v e   s a i d  

s p a c e d   w a l l   p o r t i o n s .  

3.  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   i n  

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

so  as  to  d i s p l a c e   a r e a s   of  s a i d   s t e p p e d   w a l l   p o r t i o n s  

fo r   m e c h a n i c a l   c o n n e c t i o n   of  s a i d   c o n n e c t o r   means   t o  



s a i d   l e g ,   o u t w a r d l y   of  t he   l eg   l o n g i t u d i n a l   a x i s   t o  

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

o b s t r u c t i n g   the   leg   i n t e r i o r .  

4.  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   i n  

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

h a v i n g   lug   p o r t i o n s   w h i c h   p r o v i d e   an  i n t e r i o r   a r c u a t e  

s u r f a c e   f o r   m a t i n g   f i t   w i t h   the   c i r c u l a r   e x t e r i o r  

s u r f a c e   of  s a i d   l e g ,   as  s a i d   c o n n e c t o r   s t r a d d l e s   s a i d  

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

s a i d   s p a c e d   w a l l   p o r t i o n s   of  s a i d   l eg   on  o p p o s i t e  

s i d e s   of  s a i d   p l a n e .  

5.  A  f r a m e   a c c o r d i n g   to  any  one  of  c l a i m s   1  t h r o u g h  

4,  c h a r a c t e r i z e d   in  t h a t   s a i d   s p a c e d   w a l l   p o r t i o n s  

a re   r e c e s s e d   and  a d a p t e d   to  r e c e i v e   and  e n g a g e  

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

s a i d   c o n n e c t o r   means   to  s a i d   l e g .  

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   i n  

t h a t   s a i d   f r a m e   l eg   has   a  p l a n a r   f a c e   w i t h   d i v e r g i n g  

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

o p p o s i n g   s i d e w a l l s   e x t e n d i n g   r e a r w a r d l y   f rom  s a i d  

d i v e r g e n t   w a l l   p o r t i o n s ,   s a i d   o p p o s i n g   s i d e w a l l s   b e i n g  

i n t e r c o n n e c t e d   by  a  r e a r   w a l l   p o r t i o n .  

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   i n  

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

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

c o n n e c t i o n   o u t w a r d l y   of  l eg   a x i s   to  a c c o m m o d a t e  

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

i n t e r i o r .  



8.  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   i n  

t h a t   s a i d   l eg   has   f l a t   s u r f a c e   p o r t i o n s   e q u a l l y   s p a c e d  

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

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

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

s e c u r e d   to  s a i d   l e g .  

9.  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   i n  

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

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

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

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

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

leg   s i d e w a l l s   and  w h i c h   p r o v i d e   s a i d   a r e a s   f o r  

m e c h a n i c a l   c o n n e c t i o n   of  s a i d   c o n n e c t o r   means   to  s a i d  

l e g ,   at   l e a s t   p o r t i o n s   of  the   l eg   e x t e r i o r   s u r f a c e   o f  

the   s i d e w a l l   b e t w e e n   s a i d   o p p o s i n g   s i d e w a l l s   b e i n g  

a d j a c e n t   c o r r e s p o n d i n g   p o r t i o n s   of  c o n n e c t o r   i n t e r i o r  

as  c o n n e c t e d   to  s a i d   l e g .  

10.  A  f r a m e   a c c o r d i n g   to  c l a i m   9,  c h a r a c t e r i z e d   i n  

t h a t   a l l   f o u r   s i d e w a l l s   of  s a i d   l eg   a re   s t e p p e d   t o  

i n c r e a s e   t he   s t r e n g t h   of  such   s i d e w a l l s .  

11.  A  f r a m e   a c c o r d i n g   to  c l a i m   9,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   a t   l e a s t   p o r t i o n s   of  l eg   e x t e r i o r   b e t w e e n  

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

p l a n e .  

12.  A  f r a m e   a c c o r d i n g   to  c l a i m   11,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   s i d e w a l l   b e t w e e n   s a i d   o p p o s i n g   s i d e w a l l s   i s  

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



s a i d   p o r t i o n s   of  l eg   e x t e r i o r ,   s a i d   c o n n e c t o r   m e a n s  

h a v i n g   a  f l a t   s u r f a c e   fo r   a b u t t i n g   s a i d   f l a t   s i d e w a l l  

as  c o n n e c t e d   to  s a i d   l e g .  

13.  A  f r a m e   a c c o r d i n g   to  c l a i m   9,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   s i d e w a l l   b e t w e e n   s a i d   o p p o s i n g   s i d e w a l l s   i s  

s t e p p e d   o u t w a r d l y   to  p r o v i d e   a  f l a t   e x t e r i o r   s u r f a c e  

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

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

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

l e g ,   s a i d   o p p o s i n g   s t e p p e d   w a l l   p o r t i o n s   b e i n g  

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

14.  A  f r a m e   a c c o r d i n g   to  c l a i m   13,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   c o n n e c t o r   means   has   s p a c e d   lug  p o r t i o n s  

w h i c h   e x t e n d   o u t   f rom  s a i d   f l a t   s u r f a c e   of  s a i d  

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

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

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

s a i d   f l a t   e x t e r i o r   s u r f a c e   of  s a i d   s i d e w a l l .  

15.  A  f r a m e   a c c o r d i n g   to  c l a i m   14,  c h a r a c t e r i z e d   i n  

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

i n t e r i o r l y   and  e x t e r i o r l y   of  s a i d   l eg   to  f a c i l i t a t e  

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

w a l l   p o r t i o n s .  

16.  A  f r a m e   a c c o r d i n g   to  c l a i m   15,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   l eg   is   e x t r u d e d   to  p r o v i d e   s a i d   o p p o s i n g  

s t e p p e d   w a l l   p o r t i o n s   and  s a i d   f l a t   e x t e r i o r   s u r f a c e  

a l o n g   the   l e n g t h   of  s a i d   l eg   to  e n a b l e   c o n n e c t i o n   o f  

s a i d   c o n n e c t i n g   means   a t   any  d e s i r e d   p o s i t i o n   a l o n g  

s a i d   l e g .  



17.  A  f r a m e   a c c o r d i n g   to  c l a i m   16,  c h a r a c t e r i z e d   i n  

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

to  t he   t h i c k n e s s   of  a d j a c e n t   s i d e w a l l s .  

18.  A  f r a m e   a c c o r d i n g   to  c l a i m   17,  c h a r a c t e r i z e d   i n  

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

p a r a l l e l   i n n e r   s u r f a c e s   wh ich   a r e   s p a c e d   a p a r t  

s u f f i c i e n t l y   to  be  a d j a c e n t   s a i d   o p p o s i n g   s t e p p e d   w a l l  

p o r t i o n s .  

19.  A  f r a m e   a c c o r d i n g   to  c l a i m   18,  c h a r a c t e r i z e d   i n  

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

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

p o r t i o n ,   s a i d   b o l t s   b e i n g   t h r e a d e d   e x t e r i o r l y   i n t o  

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

a r e   f i x e d l y   i n t e r c o n n e c t e d   to  one  a n o t h e r .  

20.  A  f r a m e   a c c o r d i n g   to  c l a i m   19,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   t h r e a d e d   d e v i c e s   a re   two  t h r e a d e d   a p e r t u r e s  

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

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

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

c o n n e c t o r   m e a n s .  

21.  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   i n  

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

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

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

c o n n e c t o r   means   c o n n e c t i n g   the   f o u r   e n d s   of  s a i d  

s p a c e d   c r o s s - m e m b e r s   to  s a i d   s p a c e d   l e g s .  



22.  A  f r a m e   a c c o r d i n g   to  c l a i m   21,  c h a r a c t e r i z e d   i n  

t h a t   b r a c e   c r o s s - m e m b e r s   a r e   t u b u l a r ,   e a c h   of  s a i d  

c o n n e c t o r   means   c o m p r i s i n g   a  p r o j e c t i o n   i n s e r t a b l e  

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

c r o s s - m e m b e r s   to  l o c a t e   s a i d   c r o s s - m e m b e r   on  s a i d  

c o n n e c t o r   means   and  to  w h i c h   s a i d   c r o s s - m e m b e r   i s  

s e c u r e d .  

23.  A  f r a m e   a c c o r d i n g   to  c l a i m   22,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   p r o j e c t i o n   on  s a i d   c o n n e c t o r   means   c o m p r i s e s  

two  s p a c e d   p l a t e   p o r t i o n s   wh ich   a re   of  a  h e i g h t   t o  

p e r m i t   i n s e r t i o n   in  t he   e n d s   of  s a i d   t u b u l a r  

c r o s s - m e m b e r s   wh ich   a r e   r e c t a g u l a r   in  c r o s s - s e c t i o n .  

24.  A  f r a m e   a c c o r d i n g   to  c l a i m   23,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   d i a g o n a l   member  is   t u b u l a r   and  has  i t s   e n d  

p o r t i o n s   a d a p t e d   to  o v e r l a p   c o r r e s p o n d i n g   ends   of  s a i d  

s p a c e d   c r o s s - m e m b e r s   and  b e i n g   s e c u r e d   to  s a i d  

c o n n e c t o r   m e a n s .  

25.  A  f r a m e   a c c o r d i n g   to  c l a i m   21,  c h a r a c t e r i z e d   i n  

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

e x t e n d i n g   the   l e n g t h   of  e a c h   member  f o r   r e c e i v i n g   a n d  

c o o p e r a t i n g   w i t h   a  p o r t i o n   of  a  f a s t e n e r   means   t o  

f a c i l i t a t e   m e c h a n i c a l   c o n n e c t i o n   of  e l e m e n t s   to  s a i d  

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