
Europaisches  Patentamt  

European  Patent  Office  ©  Publication  number:  0  0 4 8   6 2 4  
Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81304359.3  ©  |nt.  CI.3:  E  04  G  1  1/48 
E  04  G  1/14 

(22)  Date  of  filing:  22.09.81 

©  Priority:  24.09.80  CA  360925  ©  Applicant:  ALU  MA  SYSTEMS  INCORPORATED 
05.02.81  US  231778  4800  Dufferin  Street 

Downsview  Ontario  M3H  5S9(CA) 

©  Date  of  publication  of  application:  ©  Inventor:  Johnston,  Ronald  J. 
31.03.82  Bulletin  82/13  14  Regan  Crescent 

Georgetown  Ontario  L7G  1  B1  (CA) 
©  Designated  Contracting  States: 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE  ©  Representative:  Fisher,  Bernard  et  al, 
Raworth,  Moss  &  Cook  36  Sydenham  Road 
Croydon  Surrey  CR0  2EF(GB) 

54)  Lightweight,  welded  aluminium  shoring  frame. 

A  vertical  load  supporting  frame  comprises  a  pair  of 
spaced  vertical  tubular  legs  and  interconnecting  brace 
arrangement  welded  to  the  legs.  The  spaced  legs  have 
opposing  areas  to  which  the  brace  arrangement  is  welded. 
The  opposing  areas  of the  spaced  legs  are  adapted  to  control 
the  degree  to  which  heat  of  welding  affects  the  structural 
integrity  of  each  leg,  so  as  to  substantially  retain  vertical  load 
supporting  capacity  in  each  welded  leg  of  the  frame.  Such 
load  supporting  frames  are  particularly  useful  in  the  concrete 
forming  field. 





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  more  p a r t i c u l a r l y   to  w e l d e d   l i g h t w e i g h t   m e t a l   a l l o y  

s u p p o r t   f r a m e s .  

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   a re   commonly   used   in  t h e  

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

s u p p o r t i v e   f r a m e w o r k   to  s u p p o r t   h e a v y   o b j e c t s   or  g a i n  

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

Common  e x a m p l e s   of  such   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 ,  

as  u sed   in  the   c o n s t r u c t i o n   f i e l d ,   a re   s c a f f o l d i n g   a n d  

c o n c r e t e   s h o r i n g   f r a m e s .   In  the   p a s t   such  f r a m e w o r k   h a s  

been   commonly   made  f rom  s t e e l ;   h o w e v e r ,   r e c e n t l y   a d v a n c e s  

h a v e   been   made  in  t he   use  of  a l u m i n u m   a l l o y s   in  m a k i n g  

s u c h   f r a m e   w o r k .  

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 s   a re   d i s c l s o e d   i n  

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   22,  1 9 7 4 ,  

in  t he   name  of  P e t e r   J.  A v e r y ,   h a v i n g   a  common  a s s i g n e e  

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

f o r m i n g   s t r u c t u r e s   wh ich   can  be  " f l o w n " ,   h a v i n g   e x t r u d e d  

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 ,   and  h a v i n g   h i n g e d  

s c r e w   j a c k s   s e c u r e d   to  t he   b o t t o m   c h o r d   members   of  t h e  

t r u s s e s .  

T h e r e   a re   l o a d   s u p p o r t i n g   r e q u i r e m e n t s ,   such  as  i n  

c o n c r e t e   s h o r i n g   c i r c u m s t a n c e s   whe re   the  use  of  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  p a r t i c u l a r l y   d e s i r a b l e .   F o r  

e x a m p l e ,   c o n s t r u c t i o n   of  s u b - b a s e m e n t   or  p a r k i n g   g a r a g e  



f l o o r ,   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 ,   or  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  a c c e s s i b l e ,   may  a l l   c a l l   f o r   t he   use  o f  

s h o r i n g   f r a m e s   to  s u p p o r t   s t r i n g e r s   or  p r i m a r y   m e m b e r s .  

A c r o s s   t h o s e   s t r i n g e r s   may  be  p l a c e d   beams  or  s e c o n d a r y  

m e m b e r s ,   s u c h   as  t h o s e   t a u g h t   in  the   a f o r e s a i d   A v e r y  

p a t e n t   and  i s   more  p a r t i c u l a r l y   t a u g h t   in  U n i t e d   S t a t e s  

p a t e n t s   4 , 1 4 4 , 6 9 0   d a t e d   March  20,  1979  and  4 , 1 5 6 , 9 9 9  

d a t e d   J u n e   5,  1 9 7 9 ,   a l s o   b o t h   in  the   name  of  P e t e r   J .  

A v e r y ,   and  a s s i g n e d   to  a  common  a s s i g n e e   h e r e w i t h .  

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

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

c o n c r e t e   s h o r i n g   s t r u c t u r e s .   For  e x a m p l e ,   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   29,  1 9 7 6 ,   t e a c h e s   a n  

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   is   s h o w n  

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

t r u s s e s ,   i n t o   w h i c h   l o w e r   co lumn   members   may  be  i n s e r t e d  

so  as  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 .  

H o w e v e r ,   no t   t he   e n t i r e   t r u s s   is  c o n s t r u c t e d   o f  

a l u m i n u m .   In  p a r t i c u l a r ,   t he   co lumn  member s   a r e  

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

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

the   m o d u l u s   of  e l a s t i c i t y   of  s t e e l .  

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

19,  1 9 7 7 ,   t e a c h e s   a  f l y i n g   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   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 he   q u a d r i l a t e r a l   so  f o r m e d .   In  t h i s   r a t h e r  

c o m p l e x   s t r u c t u r e ,   a  number   of  p i n s   a re   u sed   to  s e c u r e  

c r o s s   b r a c e s   i n  t w o   d i f f e r e n t   d i r e c t i o n s ,   and  i t   i s  



s t a t e d   t h a t   by  such   a r r a n g e m e n t s ,   the   s p a c i n g   b e t w e e n   t h e  

c o r n e r   p o s t s   can  be  e a s i l y   c h a n g e d .  

A  c o m m e r c i a l l y   a v a i l a b l e   s t r u c t u r e   made  by  J a s c o  

I n d u s t r i e s   I n c . ,   of  B u r n a b y ,   B r i t i s h   C o l u m b i a ,   C a n a d a ,   i s  

a  w e l d e d   a l u m i n u m   s h o r i n g   f r a m e .   The  f r a m e   c o m p r i s e s  

t u b u l a r   f r ame   l e g s   h a v i n g   c i r c u l a r   c r o s s - s e c t i o n   o f  

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

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

l eg   w a l l s   and  to  e a c h   o t h e r .   C r o s s   b r a c e   l o c k  

a s s e m b i l i e s   a re   a l s o   w e l d e d   to  the   f r a m e   l eg   w a l l .   T h i s  

s h o r i n g   f r a m e   is   l i g h t w e i g h t ;   h o w e v e r ,   the   w e l d s   to  t h e  

f r a m e   a re   s u b j e c t   to  f a i l u r e   q u i t e   f r e q u e n t l y   due  to  t h e  

n a t u r e   of  t h o s e   w e l d s   and  the   form  t h e y   t a k e .   I n  

a d d i t i o n ,   c r o s s   b r a c e   l o c k   a s s e m b l i e s   a re   e a s i l y   b r o k e n  

o f f   t he   f r ame   l e g s .  

One  of  the   p r i n c i p a l   p u r p o s e s   of  the   p r e s e n t   i n v e n t i o n   i s  

to  p r o v i d e   a  l i g h t w e i g h t ,   w e l d e d   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   wh ich   can  e a s i l y   be  m a n i p u l a t e d   by  hand  in  t h e  

f i e l d ,   bu t   wh ich   p r o v i d e s   a  h i g h e r   s t r e n g t h   f r a m e ,   i f   i t  

were   to  have  s u b s t a n t i a l l y   the   same  w e i g h t   as  the  p r i o r  

a r t   f r a m e s .   The  f r a m e s   a r e   much  l e s s   s u b j e c t   to  f a i l u r e ,  

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

a s s e m b l e d .  

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

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

e a s i l y   and  i n e x p e n s i v e l y   f a b r i c a t e d ,   w i t h   a  minimum  o f  

shop   j i g g i n g   and  h a n d l i n g ,   u s i n g   s t a n d a r d   a l u m i n u m  

w e l d i n g   t e c h n i q u e s   w h i c h   p r o v i d e   h i g h   s t r e n g t h   w e l d s .  



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

i n v e n t i o n ,   is   of  l i g h t w e i g h t   m e t a l   a l l o y .   The  f r a m e  

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

i n t e r c o n n e c t i n g   b r a c e   a r r a n g e m e n t   w e l d e d   to  s a i d   l e g s   a n d  

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 .   T h e  

s p a c e d   l e g s   have   o p p o s i n g   a r e a s   to  wh ich   s a i d   b r a c e  

a r r a n g e m e n t   is  w e l d e d .   The  o p p o s i n g   a r e a s   a r e   a d a p t e d   i n  

a  m a n n e r   so  as  to  c o n t r o l   the   d e g r e e   to  w h i c h   the   h e a t   o f  

w e l d i n g   a f f e c t s   t he   s t r u c t u r a l   i n t e g r i t y   of  t he   l e g .  

The  o p p o s i n g   a r e a s   of  the   s p a c e d   l e g s ,   a c c o r d i n g   to  a n  

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

h a v i n g   means   f o r   s p a c i n g   such   weld  c o n n e c t i n g   a 

r e s p e c t i v e   p a r t   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  

o u t w a r d l y   of  s a i d   l eg   r e l a t i v e   to  leg   i n t e r i o r .   A 

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

s a i d   means   by  v i r t u e   of  i t s   s p a c i n g   such   weld   o u t w a r d l y  

of  l eg   i n t e r i o r   a c c o m p l i s h e s   the   c o n t r o l   on  the   d e g r e e   t o  

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

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

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

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

w a l l   of  v a r y i n g   w a l l   t h i c k n e s s   h a v i n g   t he   means   f o r  

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

w a l l   means   to  w h i c h   t he   b r a c e   a r r a n g e m e n t   is   w e l d e d .   T h e  

t h i n n e s t   s e c t i o n   of  t he   l eg   w a l l   a p a r t   f rom  the   t h i c k e n e d  

w a l l   means   d e f i n e s   a  minimum  w a l l   t h i c k n e s s   of  the   l e g  

r e l a t i v e   to  l eg   i n t e r i o r .   The  t h i c k e n e d   w a l l   m e a n s ,   b y  

v i r t u e   of  i t s   t h i c k n e s s   in  s p a c i n g   the   weld   f rom  t h e  

min imum  w a l l   t h i c k n e s s ,   l i m i t s   the   d e g r e e   to  w h i c h   h e a t  

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



minimum  w a l l   t h i c k n e s s   to  t h e r e b y   s u b s t a n t i a l l y   r e t a i n  

v e r t i c a l   l o a d   s u p p o r t i n g   c a p a c i t y   of  the   w e l d e d   l e g .  

A c c o r d i n g   to  t he   m e t h o d   of  t h i s   i n v e n t i o n   fo r   w e l d i n g  
b r a c e   members   to  s p a c e d   l e g s   to  make  a  w e l d e d   l o a d  

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

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

to  a  t u b u l a r   l eg   of  e s s e n t i a l l y   u n i f o r m   t h i c k n e s s   a n d  

h a v i n g   an  i n t e g r a l   w e l d a b l e   r e s e r v o i r   of  l i g h t w e i g h t  

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

r e s e r v o i r   in  w e l d i n g   the   b r a c e   member  end  t o  t h e   l e g ,  

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

d i m e n s i o n   b e n e a t h   t he   r e s e r v o i r   to  s u b s t a n t i a l l y   r e t a i n  

l e g   s t r e n g t h   r e s i s t a n t   to  b u c k l i n g .  

P r e f e r r e d   e m b o d i m e n t s   of  t h e  i n v e n t i o n   a re   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  is  a  p e r s p e c t i v e   v iew  of  a  l i g h t w e i g h t ,   w e l d e d  

a l u m i n u m   s h o r i n g   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 i g u r e   2  is   a  v i ew  t a k e n   in  the   d i r e c t i o n   of  a r r o w s   2 - 2  

in  F i g u r e   1 ;  

F i g u r e   2a  is  a  s i m i l a r   v iew  of  a  p r i o r   a r t   d e v i c e ;  

F i g u r e   3  is  a  p e r s p e c t i v e   v iew  of  a  f i r s t   e m b o d i m e n t   of  a 

c r o s s   b r a c e   l o c k ,   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 ,  

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

F i g u r e   4  is  a  v iew  of  the   a s s e m b l e d   c r o s s   b r a c e   l o c k  

t a k e n   in  the   d i r e c t i o n   of  a r r o w s   4-4  in  F i g u r e   3 ;  

F i g u r e   5  is  a  p e r s p e c t i v e   v iew  of  a  ba se   p l a t e  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 ;  

F i g u r e   6  is  a  c r o s s   s e c t i o n   t a k e n   in  the   d i r e c t i o n   o f  

a r r o w s   6-6  in  F i g u r e   5 ;  



F i g u r e   7  i s   a  p e r s p e c t i v e   v i ew  of  a  f r ame   c o n n e c t o r ,   f o r  

use   in  a s s o c i a t i o n   w i t h   t he   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 i g u r e   8  is   a  p e r s p e c t i v e   v i ew  of  a  s e c o n d   e m b o d i m e n t   o f  

a  c r o s s   b r a c e   l o c k ,   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 ,  

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

F i g u r e   9  i s   a  v iew  of  the   a s s e m b l e d   c r o s s   b r a c e   l o c k ,  

l o o k i n g   up  in  t he   d i r e c t i o n   of  a r r o w s   9-9  in  F i g u r e   8;  a n d  

F i g u r e s   10,  11,  12  and  13  a r e   s e c t i o n s   of  t he   f r a m e   l e g  

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

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

t he   l o a d   b e a r i n g   c h a r a c t e r i s t i c s   of  the   l e g .  

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

i l l u s t r a t e d   s t r u c t u r e   w h i c h   is   e x e m p l a r y   of  t he   m a n n e r   by  

w h i c h   the   p r e s e n t   i n v e n t i o n   may  be  e m b o d i e d ,   and  a l s o   h a s  

r e f e r e n c e   to  c e r t a i n   a c c e s s o r i e s   t h e r e f o r .   T h u s ,   t h e  

f o l l o w i n g   d i s c u s s i o n   is  no t   i n t e n d e d   to  be  in  any  w a y  

r e s t r i c t i v e   of  t he   s c o p e   of  t he   i n v e n t i o n   d e s c r i b e d  

h e r e i n .  

The  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 ,   as  shown  in  t h e  

d r a w i n g ,   is   p a r t i c u l a r l y   a d a p t e d   fo r   use  in  t he   f i e l d   o f  

s u p p o r t i n g   c o n c r e t e   form  w o r k .   The  t e rm  " t u b u l a r " ,   as  i t  

a p p l i e s   to  the   members   of  t he   f r ame   and  p a r t i c u l a r l y   t o  

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

in  no  way  c o n f i n e d   to  p a r t i c u l a r   c r o s s - s e c t i o n a l   s h a p e  

o t h e r   t h a n   the   p r o v i s i o n   on  the   leg  w a l l   of  t he   means   f o r  

c o n t r o l l i n g   the   e f f e c t   of  t he   h e a t   of  w e l d i n g   on  the   l o a d  

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



F i g u r e   1  shows  an  a s s e m b l y   of  w e l d e d   s h o r i n g   f r a m e s   o f  

l i g h t w e i g h t   m e t a l   a l l o y   e m b o d y i n g   the   p r e s e n t   i n v e n t i o n .  

The  l i g h t w e i g h t   m e t a l   a l l o y   may  be  e i t h e r   a l u m i n u m   a l l o y  

or  m a g n e s i u m   a l l o y .   The  a l u m i n u m   a l l o y   may  be  a  m e d i u m  

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

10,  shown  in  F i g u r e   1,  c o m p r i s e s   a  number   of  f r a m e s   o f  

a l u m i n u m   a l l o y   12  and  14  ( i n   t h i s   c a s e   two  of  e a c h )  

a s s e m b l e d   in  a  t y p i c a l   m a n n e r ,   s h o w i n g   how  t h e y   may  b e  

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

The  p r i n c i p a l   d i f f e r e n c e   b e t w e e n   the   f r a m e s   12  and  14  i s  

t h e i r   h e i g h t ,   and  the   f a c t   t h a t   f r ame   14  has   a n  

i n t e r m e d i a t e   h o r i z o n t a l   c r o s s   member  and  an  i n t e r m e d i a t e  

c r o s s   b r a c e   l o c k   base   p o r t i o n  ,   a l l   as  d i s c u s s e d  

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

d i s c u s s e d   h e r e a f t e r .  

S p e c i f i c a l l y ,   each   of  the   f r a m e s   12  and  14  has   a  p a i r   o f  

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

shown  in  d e t a i l   in  F i g u r e   2.  Frame  12  has   a  b r a c e  

a r r a n g e m e n t   w h i c h   i s  a d a p t e d   to  s t a b i l i z e   the   l e g s   w h e n  

the   f r a m e   is  l o a d e d .   In  t h i s   e m b o d i m e n t ,   t he   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  p a i r   of  h o r i z o n t a l   c r o s s   m e m b e r s  

18  in  c o m b i n a t i o n   w i t h   d i a g o n a l   b r a c i n g   member s   2 0 .  

S i m i l a r l y   f r a m e   14  has   t h r e e   h o r i z o n t a l   c r o s s   m e m b e r s   18 

in  i t s   b r a c e   a r r a n g e m e n t .   A l l   of  the   c r o s s   m e m b e r s   18 

a re   i d e n t i c a l ,   and  t h e i r   a s s e m b l y   to  the   f r a m e   l e g s   16  i s  

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

18  of  t he   f r a m e   14  have  d i a g o n a l   b r a c i n g   m e m b e r s   20 

s e c u r e d   to  them  and  to  one  or  the   o t h e r   of  the   f r a m e   l e g s  

16;  and  the   l o w e r   h o r i z o n t a l   c r o s s   member  18  of  t he   f r a m e  

12  has  d i a g o n a l   b r a c e s   20  s e c u r e d   to  i t   and  the   f r a m e  



l e g s   1 6 .  

B e t w e e n  t h e   a s s e m b l y   of  f r a m e s   on  t he   l e f t   s i d e   of  F i g u r e  

1  and  t he   a s s e m b l y   of  f r a m e s   on  t he   r i g h t   s i d e   of  F i g u r e  

1  i s   a  p l u r a l i t y   of  c r o s s   b r a c i n g   member s   22.  Each   o f  

t he   c r o s s   b r a c e s   22  is   t e r m i n a t e d   a t   a  c r o s s   b r a c e   l o c k  

a s s e m b l y   24  or  24a ,   d i s c u s s e d   in  g r e a t e r   d e t a i l   h e r e a f t e r  

w i t h   r e f e r e n c e   to  F i g u r e s   3,  4,  8  and  9.  Each  of  t h e  

c r o s s   b r a c e   l o c k   a s s e m b l i e s   24  or  24a  is   s e c u r e d   in  a 

c r o s s   b r a c e   l o c k   b a s e   26,  one  of  w h i c h   is   shown  b e l o w   t h e  

i n t e r m e d i a t e   c r o s s   member  18  on  e a c h   of  t he   l e g s   16  o f  

f r a m e   1 4 .  

At  t h e   l o w e r   ends   of  t he   f r a m e s   a r e   b a s e   p l a t e s   2 8 ,  

d e t a i l s   of  w h i c h   a re   d i s c u s s e d   h e r e a f t e r .   The  b a s e  

p l a t e s   28  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   o f  

t he   f r a m e   l e g s   16,  as  shown  a t   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  j a c k   s c r e w s   29,  wh ich   h a v e  

h a n d l e s   31,  may  be  i n s e r t e d   i n t o   t he   b a s e   p l a t e s   28,  a s  

shown  a t   t he   n e a r   s i d e   of  t he   s t r u c t u r e   of  F i g u r e   1 .  

A t  t h e   u p p e r   ends   of  the   s h o r i n g   f r a m e s ,   t h e r e   may  b e  

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  a t  

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.  A l t e r n a t e l y ,  

t h e r e   may  be  e x t e n s i o n   s t a f f s   30  i n s e r t e d   in  the   u p p e r  

e n d s   of  t he   f r a m e   l e g s   16,  and  t he   e x t e n s i o n   s t a f f s   30 

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   at   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   t e r m i n a t e   in  U-  or  J - h e a d s  

32,  w h i c h   s u p p o r t   p r i m a r y   m e m b e r s   wh ich   may  be  s t r i n g e r s  

or  beams   34,  as  m e n t i o n e d   a b o v e ,   and  a c r o s s   the  p r i m a r y  

m e m b e r s   34  a r e   p l a c e d   s e c o n d a r y   m e m b e r s   or  beams  36  w h i c h  

s u p p o r t   p a n e l   37,  in  t he   known  m a n n e r   of  c o n c r e t e   f o r m i n g .  



At  t he   j o i n t   b e t w e e n   f r a m e s ,   a  f r ame   leg  c o n n e c t o r   40  i s  

p l a c e d   b e t w e e n   t he   u p p e r   end  of  the   l o w e r   f r a m e   l e g   a n d  

the   l o w e r   end  of  the   u p p e r   f r a m e   l e g ,   and  is   s e c u r e d   i n  

p l a c e   by  a  g e n e r a l l y   U - s h a p e d   l ock   p in   38  w h i c h   has   t w o  

l e g s ,   one  of  w h i c h   is   l o n g e r   t h a n   the   o t h e r ,   as  c l e a r l y  

shown  in  F i g u r e   1 .  

I t   is   to  be  n o t e d   t h a t   an  e x t e n s i o n   s t a f f   30  may  b e  

i n s e r t e d   i n t o   a  f r a m e   l eg   16,  e i t h e r   at   the   top   or  t h e  

b o t t o m   of  t he   f r a m e ,   and  in  the   c a s e   of  F i g u r e   1  a t   t h e  

t o p .   For  t h e s e   p u r p o s e s ,   a  p a i r   of  h o l e s   42  a r e   p l a c e d  

t h r o u g h   the   t u b u l a r   f r a m e   l e g s   n e a r   the   top  and  b o t t o m  

t h e r e o f ;   and  a  number   of  e q u a l l y   s p a c e d   h o l e s   46  a r e  

p l a c e d   in  t he   e x t e n s i o n   s t a f f .   In  the   c a s e   w h e r e   t w o  

f r a m e s   a re   c o n n e c t e d   one  to  a n o t h e r   u s i n g   the   f r a m e  

c o n n e c t o r   40,   o n l y   one  of  the   two  h o l e s   42  a t   e a c h   end  o f  

the   f r a m e   l eg   i s   u s e d ,   t o g e t h e r   w i t h   one  of  t he   h o l e s   42 

in  t he   n e x t   f r a m e   l eg   b e i n g   c o n n e c t e d .   In  t he   c a s e   w h e r e  

the   e x t e n s i o n   s t a f f   is   p l a c e d   in  t he   f r a m e   l e g ,   b o t h  

h o l e s   42  a r e   u s e d ,   and  the   p l a c i n g   of  the   e x t e n s i o n   l e g  

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

e x t e n s i o n   s t a f f   t h r o u g h   wh ich   the   l e g s   61  the   U - s h a p e d  

c o n n e c t o r   p i n   38  e x t e n d   in  t h e  m a n n e r   s h o w n .  

R e f e r r i n g   to  F i g u r e   2,  a  member  18  of  the   b r a c e  

a r r a n g e m e n t   has   i t s   end  p o r t i o n   19  w e l d e d   at   f i l e t   w e l d s  

56  to  t he   l eg   16.  C o n s i d e r i n g   the   s p a c e d   l e g s   16  of  t h e  

f r a m e s   12  and  14,  a r e a   17  of  leg  16  o p p o s e s   a 

c o r r e s p o n d i n g   a r e a   of  the   o t h e r   s p a c e d   l e g .   Each  a r e a   i s  

a d a p t e d   in  a  m a n n e r   to  p r o v i d e   fo r   w e l d i n g  o f   the   b r a c e  

end  19  to  t h e   l eg   16  so  as  to  e s s e n t i a l l y   i s o l a t e   o r  

remove   the   we ld   l o c a t i o n   f rom  the   leg  i n t e r i o r ,   t h e r e b y  



c o n t r o l l i n g   the   d e g r e e   to   w h i c h   the   h e a t   of  w e l d i n g  

a f f e c t s   t he   s t r u c t u r a l   i n t e g r i t y   of  the   leg   16.  The  h e a t  

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

h e a t   a f f e c t e d   zone  in  t h e   l eg   wh ich   r e s u l t s   in  t h e  

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

a l t e r e d .   The  t e m p e r a t u r e s   a c h i e v e d   in  the   h e a t   e f f e c t e d  

zone  may  w e l l   be  a b o v e   t h e   a n n e a l i n g   t e m p e r a t u r e   of  t h e  

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

w e a k e n i n g   m e t a l   a d j a c e n t   t he   weld  p o o l .   Wi th   t he   a r e a   17 

a d a p t e d   to  s p a c e   t he   w e l d s   f rom  the   leg  i n t e r i o r ,   t h e  

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

m i n i m a l l y   a f f e c t e d   by  t h e   h e a t   of  w e l d i n g .   Thus   w i t h  

r e s p e c t   to  the   e m b o d i m e n t   of  F i g u r e   2,  means   in  t he   f o r m  

of  l i p s   or  r i d g e s   50  a r e   p r o v i d e d   which   s p a c e   t he   w e l d  

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

i n t e r i o r .   P o r t i o n s   of  t h e   l i p s   50  form  p a r t   of  t h e  

w e l d .   H o w e v e r ,   by  v i r t u e   of  the   l i p s   s p a c i n g   t h e   w e l d  

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

w h i c h   h e a t   of  w e l d i n g   a f f e c t s   the   minimum  t h i c k n e s s ,   a s  

d e s i g n a t e d   by  a r r o w s   21,  and  wh ich   l i e s   b e n e a t h   t h e  

r i d g e s   to  w h i c h   the   b r a c e   18  is   w e l d e d   and  w h i c h  

e s s e n t i a l l y   d e t e r m i n e s   t h e   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 .   In  s p a c i n g   the   h e a t   e f f e c t e d   zone  f rom  t h i s   m i n i m u m  

w a l l   t h i c k n e s s   21  of  t h e   l e g   16,  t h e r e   is  v e r y   l i t t l e ,   i f  

any ,   e f f e c t   on  the   w e l d e d   l e g s '   s t r e n g t h   in  r e s i s t i n g  

b u c k l i n g   u n d e r   l o a d .  

To  p r o v i d e   fo r   a  m a t i n g   i n t e r f i t   of  the   end  19  of  t h e  

b r a c e ,   i t   is   c u t   o f f   so  as  to  mate  and  a b u t   t he   p l a n a r  

s u r f a c e   48  p r o v i d e d   b e t w e e n   the   r i d g e s   50.  The  s p a c i n g  

b e t w e e n   t he   i n t e r i o r   s i d e s   52  of  the   r i d g e s   50  is   such  t o  

r e c e i v e   t he   end  19  w h e r e   t h e   p l a n a r   f a c e   p o r t i o n s   54  o f  



the   r i d g e s   a r e   a d j a c e n t   the   s i d e s   of  the   end  19  of  t h e  

b r a c e   m e m b e r .   F i l e t   w e l d s   56  a r e   t h e n   f o r m e d   to  c o m p l e t e  

the   c o n n e c t i o n   of  member  18  of  t he   b r a c e   a r r a n g e m e n t   t o  

the   leg   16.  T h i s   p a r t i c u l a r   a r r a n g e m e n t ,   fo r   t he   m e a n s  

which   c o n t r o l s   the   e f f e c t   of  t he   h e a t   of  w e l d i n g   on  t h e  

leg   s t r e n g t h ,   p r o v i d e s   fo r   a  c o u n t e r   sunk  f i t t i n g   o f  

b r a c e   member  end  19  on  the   l eg   16.  With   t he   f a c e   of  t h e  

b r a c e   member   end  19  a b u t t i n g   t he   p l a n a r   f a c e   48  of  t h e  

leg   and  w i t h   t he   f i l e t   w e l d s   56  r e a r w a r d l y   of  t he   f a c e   o f  

the   b r a c e   member  end ,   a  s e c u r e   i n t e r c o n n e c t i o n   i s  

p r o v i d e d .  

F i g u r e   2a  shows   the   t ype   of  w e l d e d   i n t e r c o n n e c t i o n   of  a 

b r a c e   18p  to   a  l eg   16p  of  t he   p r i o r   a r t   w e l d e d   f r a m e  

p r e v i o u s l y   r e f e r r e d   to .   The  l eg   16p  is   of  u n i f o r m   w a l l  

t h i c k n e s s .   The  b r a c e   18p  has   i t s   end  49p  m a c h i n e d   t o  

mate  w i t h   t h e   c i r c u l a r   s u r f a c e   of  t he   l eg   16p .   Welds   5 6 p  

a re   made  to   j o i n   the   b r a c e   18p  to  t he   l e g   16p .   In  t h i s  

a r r a n g e m e n t   as  c o m p a r e d   to  t he   e m b o d i m e n t   of  t h e  

i n v e n t i o n   shown  in  F i g u r e   2,  t he   weld   56p  i s   made  on  t h e  

f a c e   of  t h e   l eg   16p  of  u n i f o r m   t h i c k n e s s .   The  h e a t  

a f f e c t e d   zone   p r o d u c e d   by  the   weld   56p  s u b s t a n t i a l l y  

p e n e t r a t e s   t he   minimum  or  n o m i n a l   t h i c k n e s s   of  the   l e g  

w a l l .   As  p r e v i o u s l y   e x p l a i n e d ,   t h i s   h e a t   e f f e c t e d   z o n e  

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

s u r r o u n d i n g   l eg   m a t e r i a l   and  may  r e d u c e   the   s t r u c t u r a l  

s t r e n g t h   of  t he   leg  by  as  much  as  40%.  Thus  w i t h   t h e  

a r r a n g e m e n t   of  the   p r i o r   a r t   shown  in  F i g u r e   2a,   the   l e g  

is  s u b s t a n t i a l l y   w e a k e n e d   in  t he   w e l d m e n t   a r e a s   so  as  t o  

r e d u c e   i t s   r e s i s t a n c e   to  b u c k l i n g   when  u n d e r   l o a d .  

To  f u r t h e r   e x p l a i n   the  a s p e c t   of  w e a k e n i n g   the   l e g  



s e c t i o n   16p ,   as  i s   u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t h e  

a r t ,   a  we ld   p o o l   g e n e r a l l y   d e s i g n a t e d   as  51p  is   f o r m e d  

w h i c h   i n c l u d e s   a  p o r t i o n   of  t he   p a r e n t   m e t a l   of  t he   l e g  
s e c t i o n   16p ,   a  p o r t i o n   of  the   s i d e   of  t he   end  49p  of  t h e  

b r a c e   18p  and  t he   f i l l e r   m a t e r i a l   w h i c h   is   p a r t   of  w e l d  

56p.   T h i s   we ld   p o o l   51p ,   as  f o r m e d   in  t he   leg   s e c t i o n  

16p,   was  o r i g i n a l l y   m o l t e n   m e t a l .   Thus  the   h e a t   e f f e c t e d  

zone  r a d i a t e s   o u t w a r d l y   f rom  t h i s   p o o l   to  c a u s e   a 

d e c r e a s e   in  t he   s t r e n g t h   of  t he   m e t a l   in  t he   a r e a   of  s u c h  

p o o l .  

H o w e v e r ,   w i t h   t he   e m b o d i m e n t   a c c o r d i n g   to  the   i n v e n t i o n  

of  F i g u r e   2,  t he   c o r r e s p o n d i n g   weld   p o o l s   d e s i g n a t e d   51  

r e m a i n   in  t he   l i p   p o r t i o n s   or  r i d g e s   50.  Thus  t he   w e l d  

p o o l   r e m a i n s   s p a c e d   f rom  the   u n i f o r m   minimum  t h i c k n e s s  

d i m e n s i o n   of  t he   l eg   as  d e t e r m i n e d   at   2 1 .  

A l t e r n a t e   w a l l   s e c t i o n s   fo r   t he   f r a m e   l e g s ,   wh ich   i n c l u d e  

means   f o r   c o n t r o l l i n g   the   e f f e c t   of  h e a t   of  w e l d i n g   o n  
the   s t r e n g t h   of  t he   l e g ,   a re   shown  in  F i g u r e s   10  t h r o u g h  

13.  R e f e r r i n g   to  F i g u r e   10,  t he   f r a m e   l e g   150  i s  

c i r c u l a r   in  s h a p e   and  has  a  minimum  w a l l   t h i c k n e s s   a t  

152.   P r o v i d e d   on  the   l eg   w a l l   s e c t i o n   is   an  a r e a   1 5 4  

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

h e a t   of  w e l d i n g   i n t o   the   l e g .   A  b r a c e   156  has  i t s   e n d  

158  a b u t t i n g   p l a n a r   end  160  of  a r e a   154.   Area   1 5 4  

i n c l u d e s   a  t h i c k e n e d   w a l l   p o r t i o n   wh ich   p r e s e n t s   t h e  

p l a n a r   s u r f a c e   160.   The  end  158  of  the   b r a c e   is   f i l e t  

w e l d e d   a t   162  to  the   p l a n a r   p o r t i o n   160.   A  weld   p o o l   i s  

f o r m e d   a t   164  w h i c h   t a k e s   up  the   r e p r e s e n t a t i v e   a m o u n t ,  

as  shown ,   of  p a r e n t   m e t a l   of  t he   l eg   1 5 0  .   The  a r e a   o f  

weld   162  i s   s p a c e d   s u b s t a n t i a l l y   f rom  the   minimum  w a l l  



t h i c k n e s s   152  of  the  l eg   i n d i c a t e d   in  do t   by  l i n e   1 6 6 .  

Thus   t h e   h e a t   a f f e c t e d   zone   d o e s   no t   m i g r a t e   a p p r e c i a b l y  

i n t o   t h e   minimum  w a l l   t h i c k n e s s   a r e a   d e s i g n a t e d   by  l i n e  

166,   w h i c h   is  b e n e a t h   the   we ld   a r e a - 1 6 2 .   T h e r e f o r e ,   t h e  

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

d e t e r m i n e d   by  t h i s   min imum  w a l l   t h i c k n e s s   152,   is  n o t  

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

a l s o  b e   n o t e d   t h a t ,   w i t h   t he   t h i c k e n e d   w a l l   p o r t i o n   i n  

a r e a   1 5 4 ,   the   w e l d i n g   p r o c e s s   may  be  c a r r i e d   ou t   in  a 

m a n n e r   so  as  to  consume   more  of  the   p a r e n t   m e t a l   of  t h e  

l eg   150  t h a n   in  the  s i d e   w a l l   of  t he   b r a c e   156  a s  

d e m o n s t r a t e d   in  F i g u r e   10.  Thus  the   t h i c k e n e d   p o r t i o n  

p r o v i d e s   what   may  be  r e f e r r e d   to  as  a  r e s e r v o i r   o f  

w e l d a b l e   m e t a l   which  i s   d r a w n   upon  in  f o r m i n g   the   w e l d .  

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

p o r t i o n   of  the   b r a c e   to  t he   s u b s t a n t i a l l y   t h i c k e r   p o r t i o n  

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

s t r e n g t h   of  the   leg  once   w e l d e d .   Thus  the   t h i c k e n e d   w a l l  

p o r t i o n   f o r m s   p a r t   of  the   we ld   as  the   b r a c e   156  i s  

c o n n e c t e d   to  the   leg  1 5 0 .  

T u r n i n g   to  F i g u r e   11,  an  a l t e r n a t i v e   s h a p e   fo r   the   l e g  

168  is   shown.   The  l eg   has   a  minimum  w a l l   t h i c k n e s s   170  

w h e r e   t he   weld   172  is  a p p r e c i a b l y   s p a c e d   f rom  t h i s  

min imum  w a l l   t h i c k n e s s   170.   As  w i t h   the   e m b o d i m e n t   o f  

F i g u r e   10,  the   h e a t   a f f e c t e d   zone  of  the   weld  does   n o t  

s p r e a d   o u t   i n t o   the  minimum  w a l l   t h i c k n e s s   1 7 0 ;  

t h e r e f o r e ,   the   h e a t   of  w e l d i n g   is  e s s e n t i a l l y   i s o l a t e d  

f rom  t he   minimum  w a l l   t h i c k n e s s   to  s u b s t a n t i a l l y   r e t a i n  

t he   o r i g i n a l   load   b e a r i n g   c a p a c i t y   of  the   leg   168.   T h e  

weld   p o o l   174,   as  f o r m e d ,   i n c l u d e s   a  p o r t i o n   of  t h e  

p a r e n t   m e t a l   of  the   l eg   168 .   The  end  176  of  the  b r a c e  



178  is   m a c h i n e d   or  m i l l e d   to  i n c l u d e   a  r a d i u s e d   e n d  

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

p o r t i o n   180  of  t he   l e g .  

Wi th   t he   e m b o d i m e n t   of  F i g u r e   12,  a  s l i g h t l y   d i f f e r e n t  

b r a c e   a r r a n g e m e n t   end  is   p r o v i d e d .   The  b r a c e   182  h a s  

s e c u r e d   to  i t s   end  184  an  a r c u a t e   p l a t e   186  w h i c h   b e c o m e s  

p a r t   of  t he   b r a c e   a r r a n g e m e n t .   The  a r c u a t e   p l a t e   186  may  

be  s e c u r e d   to  t he   b r a c e   end  184  by  way  of  w e l d s   188 .   T h e  

a r c u a t e   p l a t e   186  is  s h a p e d   so  as  to  mate   w i t h   t he   f a c e  

190  of  t h e   f r a m e   l eg   192.   The  f r a m e   leg   i n c l u d e s   r a i s e d  

or  p r o j e c t i n g   r i d g e s   194  w h i c h   s e r v e   to  s p a c e   t he   w e l d s  

196  f rom  the   minimum  w a l l   t h i c k n e s s   198  of  the   l eg   1 9 2 .  

Thus  the   h e a t   of  w e l d i n g ,   as  i t   may  a f f e c t   the   s t r u c t u r a l  

s t r e n g t h   of  t he   n o m i n a l   w a l l   t h i c k n e s s   of  the   l e g   192 ,   i s  

m i n i m i z e d   and  may  be  c o n t r o l l e d   to  such  an  e x t e n t ,  

d e p e n d i n g   upon  the   s p a c i n g   of  t he   weld  from  the   n o m i n a l  

w a l l   t h i c k n e s s   of  the   leg   192 ,   t h a t   the   h e a t   of  w e l d i n g  

has   no  e f f e c t   on  the   s t r u c t u r a l   s t r e n g t h   of  the   l e g   1 9 2 .  

F i g u r e   13  shows   an  a l t e r n a t i v e   c o n f i g u r a t i o n   f o r   t h e  

f r a m e   l eg   200  h a v i n g   a  minimum  w a l l   t h i c k n e s s   202 .   T h e  

l eg   200  i n c l u d e s   a  p r o j e c t i o n   204  wh ich   c o n s i s t s   o f  

o u t w a r d l y   e x t e n d i n g   w a l l   p o r t i o n s   206,   wh ich   a r e   i n t e g r a l  

w i t h   t he   w a l l   t h i c k n e s s   202  of  t he   leg   200,   and  a 

t r a n s v e r s e   p o r t i o n   208  i n t e r c o n n e c t i n g   the   p a r a l l e l   w a l l  

p o r t i o n s   206.   Thus  the   p r o j e c t i o n   204  p r o v i d e s   a  s t u b   t o  

w h i c h   t h e   b r a c e   210  may  be  s e c u r e d .   P r e f e r a b l y   the   s t u b  

208  is  of  a  h e i g h t   wh ich   i s   l e s s   t h a n   the   i n t e r n a l   l e n g t h  

d i m e n s i o n   of  t he   h o l l o w   b r a c e   202.   F u r t h e r ,   t he   s t u b   i s  

of  a  w i d t h   w h i c h   f i t s   i n s i d e   of  the   s i d e s   of  the   b r a c e  

210.   Wi th   t h i s   t y p e   of  m a t i n g   f i t   b e t w e e n   the   s t u b   2 0 4  



and  the   b r a c e   210,   the   end  212  of  the   b r a c e   may  be  w e l d e d  

at   214  to  c o m p l e t e   t he   i n t e r c o n n e c t i o n .   With  t h e  

o u t w a r d l y   p r o j e c t i n g   s i d e   w a l l s   206,   the   w e l d s   214  a r e  

s p a c e d   o u t w a r d l y   of  the   minimum  w a l l   t h i c k n e s s   202  of  t h e  

l eg   200  a d j a c e n t   t he   w e l d s .   Thus  the   h e a t   of  w e l d i n g   i s  

i s o l a t e d   f rom  the   a d j a c e n t   w a l l   a r e a s   as  d e s i g n a t e d   a t  

216.   O p t i o n a l l y   t he   l eg   200  may  have   a  c o n t i n u o u s  

i n t e r n a l   p o r t i o n   wh ich   is   r e p r e s e n t e d   by  d o t t e d   l i n e  

218.   Thus  t he   l eg   of  F i g u r e ' 1 3   w o u l d ,   iri  t h a t   i n s t a n c e ,  

i n c l u d e   two  h o l l o w   p o r t i o n s ,   where   the   s t u b   204  i s  

p r o v i d e d   to  i s o l a t e   the   h e a t   of  w e l d i n g   f rom  the   l eg   w a l l .  

From  t he   s t a n d p o i n t   of  l o c a t i n g   the   b r a c e   m e m b e r s  

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

j i g g i n g   t e c h n i q u e s   may  be  used   to  p o s i t i o n   the   b r a c e  

m e m b e r s   r e l a t i v e   to  t he   f a c e   of  the   l eg   f o r  w e l d i n g .   To 

a s s i s t   in  such   l o c a t i o n   w i t h   an  e m b o d i m e n t . s u c h   as  F i g u r e  

10,  t he   f a c e   p o r t i o n   160  may  be  p r o v i d e d   w i t h  

l o n g i t u d i n a l l y   e x t e n d i n g   r i d g e s   161  w h i c h   may  be  c u t  

t r a n s v e r s e l y   of  the   f a c e   such  t h a t   t he   h o l l o w   b r a c e  

member  154  is   l o c a t e d   on  the   f a c e   160 ,   no t   o n l y   by  t h e  

r i d g e s   161  i n t e r a c t i n g   w i t h   the  s i d e s   of  the   b r a c e   1 5 6 ,  

bu t   a l s o   t he   u p p e r   and  l o w e r   p o r t i o n s   o f  t h e   cu t   r i d g e s  

i n t e r a c t i n g   w i t h   the   top   and  b o t t o m   of  the   h o l l o w   b r a c e  

to  l o c a t e   i t   a l o n g   the   l e n g t h   of  t he   l e g .   With  t h e  

e m b o d i m e n t s   of  F i g u r e s   11,  12  and  13,  t he   p r o j e c t i o n s   o r  

r i d g e s   s e r v e   to  l o c a t e   the   b r a c e   l a t e r a l l y   of  the   l e g .  

Wi th   the   l e g s   e x t r u d e d   from  an  a l u m i n u m   a l l o y ,   t h e  

p o r t i o n s   on  the   f a c e   of  each   l e g ,   to  wh ich   the   b r a c e  

a r r a n g e m e n t   is   w e l d e d ,   e x t e n d   the   l e n g t h   of  the   l e g .   F o r  

e x a m p l e ,   w i t h   the   e m b o d i m e n t s   of  F i g u r e s   2,  10,  11,  12 

and  13,  the   p r o j e c t i o n s   and  r i d g e s ,   wh ich   a r e  u n i f o r m  



a l o n g   l e g ' s   l e n g t h ,   p r o v i d e   means   w h i c h   no t   o n l y  

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

c o m p o n e n t s   w e l d e d   t h e r e t o ,   bu t   a l s o   p r o v i d e   the   b e n e f i t  

t h a t   c o m p o n e n t s   may  be  w e l d e d   to  t he   l eg   at   any  s e l e c t e d  

p o i n t   a l o n g   the   l e g .  

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

to  t he   l e g s ,   i s   s u c h   t h a t   a l l   of  t he   b r a c e   members   h a v e  

t h e i r   a x e s   l y i n g   in  a  common  p l a n e .   T h i s   common  p l a n e   i s  

c o p l a n a r   w i t h   t h e   v e r t i c a l   a x e s   of  t he   l e g s ,   t h a t   i s   t h e  

p a r a l l e l ,   v e r t i c a l   a x e s   of  the   l e g s   l i e   in  the   same  p l a n e  

as  t he   common  p l a n e   of  the   b r a c e   a r r a n g e m e n t .   R e f e r r i n g  

to  F i g u r e   11,  t h e   a x i s   220  of  b r a c e   member  178  d e f i n e s  

t he   common  p l a n e   in  w h i c h   a l l   of  the   b r a c e   members   l i e .  

The  common  p l a n e ,   has   t he   a x i s   222  of  t he   leg   168  l y i n g  

in  t he   same  p l a n e .  

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

c o n f i g u r a t i o n s   f o r   t he   leg   of  the   f r a m e   has  p r o v i s i o n   f o r  

a  t h i c k e n e d   w a l l   s e c t i o n   in  t he   form  of  s u r f a c e s   w h i c h ,  

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

o p p o s i t e   s i d e s   of  t he   common  p l a n e   r e p r e s e n t e d   by  a x i s  

220  of  F i g u r e   11.  As  a  r e s u l t ,   t he   l eg   is  s y m m e t r i c a l  

a b o u t   t he   common  p l a n e   when  a t t a c h e d   to  t he   b r a c e  

a r r a n g e m e n t .   In  e a c h   i n s t a n c e ,   the   p r e a r r a n g e d   r e s e r v o i r  

of  m e t a l   p r o v i d e d   on  each   l eg   s e c t i o n   may  be  drawn  u p o n  

in  w e l d i n g   the   b r a c e   member  to  the   l eg   w i t h o u t  

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

l e g .   I t   is   u n d e r s t o o d   t h a t   o t h e r   s h a p e s   fo r   the  l e g  

of  t he   f r a m e   may  be  d e v i s e d ,   such  as  r e c t a n g u l a r ,   o r  

s o m e w h a t   i r r e g u l a r ,   where   in  each   i n s t a n c e   the   w a l l  

t h i c k n e s s   v a r i e s   to  the   e x t e n t   to  p r o v i d e   the   means  t o  



w h i c h   the   b r a c e   member  is   w e l d e d   in  the   manne r   s i m i l a r   t o  

t h a t   d e m o n s t r a t e d   in  F i g u r e   2  and  F i g u r e s   10  t h r o u g h   1 3 .  

T h i s   a s p e c t   of  i s o l a t i n g   the   weld   from  the   n o m i n a l  

t h i c k n e s s   of  the   l eg   is   e n t i r e l y   d i f f e r e n t   from  the   p r i o r  

a r t   a p p r o a c h   of  F i g u r e   2 a .  

A  f u r t h e r   a d v a n t a g e   of  t he   i n v e n t i o n   is  r e a l i z e d   f rom  t h e  

e x t r u d e d   l eg   of  a l u m i n u m .   As  p r e v i o u s l y   e x p l a i n e d ,   t h e  

a r e a s   of  t he   l e g s ,   to  w h i c h   the   c o m p o n e n t s   a re   w e l d e d ,  

e x t e n d   l o n g i t u d i n a l l y   of  t he   l e g .   Such  a r e a s   in  t he   f o r m  

of  p r o j e c t i o n s ,   t h i c k e n e d   w a l l   s e c t i o n ,   r d i g e s ,   or  t h e  

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

to  i t s   n o m i n a l   c o n f i g u r a t i o n .   T h i s   i n c r e a s e   in  a m o u n t   o f  

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

b u c k l i n g   l o a d   f o r   t h e   l e g .   A l t h o u g h   the   r i d g e s ,   f o r  

e x a m p l e ,   of  F i g u r e   2  may  be  w e a k e n e d   at   the   p o i n t s   o f  

w e l d i n g ,   t he   p r e s s u r e   of  t h e s e   r i d g e s   on  the   l eg   b e t w e e n  

the   p o i n t s   of  w e l d i n g   of  b r a c e   a r r a n g e m e n t   to  the   l e g ,   i n  

h a v i n g   i n c r e a s e d   t he   r e s i s t a n c e   to  t he   b u c k l i n g   s t r e n g t h  

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

c a r r y i n g   c a p a c i t y   of  a  f r a m e   h a v i n g   l e g s   of  F i g u r e   2 ,  

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

F i g u r e   2 a .  

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

the   p r i o r   a r t   a p p r o a c h   of  F i g u r e   2a,  in  p r o v i d i n g   an  a r e a  

on  the   l eg   s u r f a c e   to  wh ich   the   b r a c e   member  is  w e l d e d ,  

is  t h a t   i t   l o c a t e s   t he   a r e a s   of  w e l d i n g   so  as  to  b e  

s p a c e d   f rom  any  f u s i o n   or  e x t r u s i o n   w e l d s   in  the   l e g .   I t  

is  a p p r e c i a t e d   t h a t   the   l e g s   and  b r a c e   members   of  t h e  

f r a m e   may  be  f o r m e d   of  e x t r u d e d   a l u m i n u m   a l l o y ,   such  a s  

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



may  be  e x t r u d e d   f rom  m a g n e s i u m   a l l o y s .   When  t h e   f r a m e  

l e g s   16  a r e   of  e x t r u d e d   a l u m i n u m   a l l o y ,   t h e y   may  b e  

m a n u f a c t u r e d   by  the   " p o r t h o l e "   e x t r u s i o n   p r o c e s s .   B y  

t h i s   p r o c e s s ,   the   a l u m i n u m   as  i t   is   b e i n g   e x t r u d e d   f l o w s  

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

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

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

e x t r u s i o n .   T h e s e   i n t e r n a l   w e l d s   a re   g e n e r a l l y   i n v i s i b l e  

to  t h e   n a k e d   e y e ,   and  n o r m a l l y   can  o n l y   be  d e t e c t e d   by  

e t c h i n g   the   end  of  t he   e x t r u s i o n   a c r o s s   i t s  

c r o s s - s e c t i o n .   A l s o ,   i t   s h o u l d   be  n o t e d   t h a t   t h e  

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

no  c o n s e q u e n c e   when  the   e x t r u s i o n ,   e s p e c i a l l y   when  i t   i s  

b e i n g   u s e d   as  a  f r a m e   l e g   f o r   s h o r i n g   in  h i g h   l o a d i n g  

c o n d i t i o n s ,   is  a x i a l l y   l o a d e d .   H o w e v e r ,   when  t h e r e   is   a n  

e c c e n t r i c   l o a d i n g   on  t h e   e x t r u s i o n ,   e i t h e r   g r e a t e r   on  o n e  

s i d e   of  t he   e x t r u s i o n   t h a n   the   o t h e r ,   or  p r o d u c i n g  

t o r s i o n   w i t h i n   the   e x t r u s i o n ,   t h e n   the   r e l a t i v e   p o s i t i o n  ,  

of  t h e   i n t e r n a l   w e l d s   w i t h i n   the   e x t r u s i o n   become  of  s o m e  

c o n c e r n .  

Thus  i t   i s   p o s s i b l e ,   f o r   e x a m p l e ,   w i t h   t he   e m b o d i m e n t   o f  

F i g u r e   10,   where   e x t r u s i o n   w e l d s   may  be  l o c a t e d   a t   p o i n t s  

d e s i g n a t e d   by  a r r o w s   224,   226 ,   228  and  230.   The  f o r m e d  

p l a n a r   s u r f a c e   158,   t h e r e f o r e ,   l o c a t e s   the   w e l d s   162  a w a y  

f rom  t h e   e x t r u s i o n   w e l d s   224 ,   226,  228  and  230.   In  s o  

d o i n g ,   the   h e a t   e f f e c t e d   zone  is  i s o l a t e d   f rom  s u c h  

e x t r u s i o n   w e l d s .   Thus   a  f u r t h e r   p r o v i s i o n   is   made  i n  

a s s u r i n g   t h a t   the   w e l d i n g   p r o c e s s   does   not   d e t r a c t   f r o m  

the   s t r u c t u r a l   s t r e n g t h   of  the   l e g .   H o w e v e r ,   w i t h   t h e  

p r i o r   a r t   a r r a n g e m e n t   of  F i g u r e   2a,  t h e r e   is   no  i m m e d i a t e  

i n d i c a t i o n   of  where   t he   f u s i o n   w e l d s   in  the   e x t r u d e d  



a l u m i n u m   l eg   would   be  l o c a t e d .   Thus  in  w e l d i n g   the   b r a c e  

member s   to  such   c i r c u l a r   l e g ,   the   weld   a r e a s   a t   56p  may  
be  d i r e c t l y   on  t o p   of  an  e x t r u s i o n   w e l d .   T h e r e f o r e ,   t h e  

h e a t   of  w e l d i n g   p e n e t r a t e s   i n t o   the   f u s i o n   weld  and  i n  

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

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

I t   c a n ,   t h e r e f o r e ,   be  g a t h e r e d   t h a t   v a r i o u s   b r a c e  

a r r a n g e m e n t s   may  be  p r o v i d e d   w h i c h   a re   a d a p t e d   t o  

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 .   With  the   e m b o d i m e n t  

of  F i g u r e   1,  t he   d i a g o n a l   b r a c i n g   members   20  a r e   w e l d e d  

to  the  u n d e r s i d e s   of  the   h o r i z o n t a l   c r o s s   members   18  a n d  

a l s o   w e l d e d   to  t he   f a c e s   of  the   l e g s   in  the  m a n n e r  

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

members   fo r   c o n n e c t i o n   to  the  h o r i z o n t a l   c r o s s   m e m b e r s  

may  not   n e c e s s a r i l y   be  f i l e t   w e l d s .   H o w e v e r ,   t h e y   a r e  

no t   s u b j e c t e d   to  t he   same  s t r e s s e s   as  the   w e l d  

c o n n e c t i o n s   to  t h e   l eg   and ,   t h e r e f o r e ,   such  w e l d s   h a v e  

been   f o u n d   to  be  s a t i s f a c t o r y .   F u r t h e r   in  l o c a t i n g   t h e  

b r a c e   members   r e l a t i v e   to  the   l eg   and  h o r i z o n t a l s ,   i t   i s  

p o s s i b l e   to  m a c h i n e   the   ends   of  t he   b r a c e   members   s u c h  

t h a t   the   b r a c e   m e m b e r s   l i e   in  an  a n g l e   of  a p p r o x i m a t e l y  

45  d e g r e e s   r e l a t i v e   to  the   h o r i z o n t a l   member ,   w h i c h   i s  

p e r p e n d i c u l a r   to  t he   l eg   m e m b e r .  

I t   has  been   n o t e d   a b o v e   t h a t   c r o s s   b r a c e   lock   a s s e m b l i e s  

24  or  24a  a re   p l a c e d   n e a r   the  u p p e r   and  l ower   ends   o f  

each   of  the   f r a m e   l e g s   16,  and  t h a t   a  f u r t h e r   c r o s s   b r a c e  

l o c k   ba se   p o r t i o n   26  i s   p l a c e d   in  an  i n t e r m e d i a t e  

p o s i t i o n   on  the   t a l l e r   s h o r i n g   f r a m e s   14.  R e f e r e n c e   i s  

now  made  to  F i g u r e s   3  and  4,  and  to  F i g u r e s   8  and  9 ,  

where   d e t a i l s   of  c r o s s   b r a c e   a s s e m b l i e s   24  and  24a  a r e  

s h o w n .  



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

a s s e m b l y   24  of  F i g u r e s   3  and  4,  or  the   c r o s s   b r a c e   l o c k  

a s s e m b l y   24a  of  F i g u r e s   8  and  9,  can  be  the   e m b o d i m e n t   o f  

a l l   of  the   c r o s s   b r a c e   l o c k   a s s e m b l i e s   wh ich   a r e   u s e d   o n  

a n y  o n e   f r a m e ,   so  t h a t   e i t h e r   the   a s s e m b l y   24  or  t h e  

a s s e m b l y   24a ,   bu t   no t   b o t h ,   w i l l   be  s u p p l i e d   on  any  g i v e n  

f r a m e   12  or  1 4 .  

T u r n i n g   f i r s t   to  t he   c r o s s   b r a c e   l ock   a s s e m b l y   14  o f  

F i g u r e s   3  and  4,  e ach   of  w h i c h   i n c l u d e s   a  l o c k   b a s e  

p o r t i o n   26,  i t   is   n o t e d   t h a t   t he   l o c k   b a s e   p o r t i o n   26  h a s  

a  g e n e r a l l y   U - s h a p e d   p o r t i o n   57  w i t h   s u b s t a n t i a l l y  

s t r a i g h t   p a r a l l e l   s i d e   l e g s   60,  and  a  f r o n t   f a c e   62.  T h e  

d i s t a n c e   b e t w e e n   the   o u t s i d e   s u r f a c e s   of  the   s i d e   l e g s   60 

is   s u b s t a n t i a l l y   t he   same  as  t he   t h i c k n e s s   of  t h e  

h o r i z o n t a l   c r o s s   member s   18  or  the   d i a g o n a l   b r a c e   m e m b e r s  

20,  so  t h a t   the   l o c k   b a s e   p o r t i o n   26  may  be  a c c o m m o d a t e d  

b e t w e e n   the   s i d e   s u r f a c e s   52  of  the   l i p s   50.  M o r e  

i m p o r t a n t l y ,   i t   is  s e e n   t h a t   t he   l ock   ba se   p o r t i o n   26  may 

be  w e l d e d   to  t he   f r a m e   l e g   by  a  f i l e t   weld  56  in  t h e   s a m e  

m a n n e r   as  t he   c r o s s   m e m b e r s   18  and  d i a g o n a l   b r a c e s   20  a r e  

s e c u r e d   to  t he   f r a m e   l e g s .   The  weld  f o r m e d   a t   56  i n  

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

l eg   is   a g a i n   i s o l a t e d   or  s p a c e d   f rom  the  l eg   i n t e r i o r   t o  

t h e r e b y   r e t a i n   l eg   s t r e n g t h   a f t e r   the   ba se   p o r t i o n   26  i s  

w e l d e d   to  the   l e g .  

Each  c r o s s   b r a c e   l o c k   a s s e m b l y   24  c o m p r i s e s   a  b o l t   64 

h a v i n g   a  head   66  wh ich   has  a  s h a p e   such  t h a t   i t   may  p a s s  

t h r o u g h   an  o p e n i n g   68  in  t he   f r o n t   f a c e   62  of  t he   b a s e  

p o r t i o n   26,  bu t   such   t h a t   when  the   b o l t   64  is  t u r n e d ,   t h e  

head   66  is   b e h i n d   the   f r o n t   f a c e   of  the   ba se   p o r t i o n   26 



and  w i l l   no t   p a s s   back  t h r o u g h   the   o p e n i n g   68.  S h o u l d e r s  

69  a re   f o r m e d   a d j a c e n t   the   b o l d   head  66,  and  e x t e n d   i n t o  

the   o p e n i n g   68  so  as  to  p r e c l u d e   the  b o l t   64  f rom  t u r n i n g  

when  t he   nu t   65  is   t i g h t e n e d   a g a i n s t   the   w a s h e r   67,  a s  

d i s c u s s e d   h e r e a f t e r .   G e n e r a l l y ,   the   s h a p e   of  t he   b o l t  

head   66  i s ,   as  i n d i c a t e d ,   s u c h   t h a t   two  o p p o s i t e   c o r n e r s  

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

t h a t   t he   c r o s s   d i m e n s i o n   in  one  d i r e c t i o n   is   s h o r t e r   t h a n  

the   c r o s s   d i m e n s i o n   in  t he   o t h e r   d i r e c t i o n .   The  s h a p e   o f  

the   o p e n i n g   68  is  e l o n g a t e d ,   b e i n g   l ong   e n o u g h   t o  

a c c o m m o d a t e   t he   b o l t   head   66  when  i t   is  o r i e n t e d   in  o n e  

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

the   b o l t   is   o r i e n t e d   in  t he   o t h e r   d i r e c t i o n ,   bu t   w i d e  

e n o u g h   to  a c c o m m o d a t e   t he   s h o u l d e r s   69.  A  s l o t   70  i s  

f o r m e d   a t   t he   o u t e r   end  of  t h e   b o l t   64,  l e n g h t w i s e   of  t h e  

b o l t   and  a  p i n   72  i s   p l a c e d   in  t he   b o l t   a c r o s s   t he   s l o t  

w i t h   a  lug   74  m o u n t e d   o v e r   t he   p i n   72  in  the   s l o t   7 0 .  

The  a s s e m b l y   of  the   c r o s s   b r a c e   l o c k   24,  t h e r e f o r e ,  

c o m p r i s e s   i n s e r t i n g   the   b o l t   head   66  t h r o u g h   the   o p e n i n g  

68,  and  p a s s i n g   the   b o l t   head   f a r   enough   b e h i n d   the   b a c k  

s u r f a c e   of  t he   base   26  t h a t   i t   may  be  t u r n e d   90  d e g r e e s  

and  t h e n   b r i n g i n g   the   b o l t   head   s l i g h t l y   f o r w a r d   so  t h a t  

the   s h o u l d e r s   69  a re   a c c o m m o d a t e d   w i t h i n   the   o p e n i n g   6 8 .  

The  w a s h e r   67,  h a v i n g   t a n g s   71  wh ich   e n t e r   the   o p e n i n g  

68,  is   t h e n   p l a c e d   o v e r   the   b o l t   64.  The  p u r p o s e   of  t h e  

t a n g s   71  is   such   as  to  a s s u r e   t h a t   the   b o l t   64  i s  

c e n t e r e d   in  the   l ock   c h a n n e l   26.  The  nut   65  is   t h e n  

p l a c e d   o v e r   t he   b o l t ;   of  c o u r s e ,   the   lug  74  is   s w u n g  

a b o u t   t he   p in   72,  in  the   m a n n e r   d i s c u s s e d   h e r e a f t e r ,   a n d  

the   nu t   65  is  t i g h e t n e d   on  t he   t h r e a d s   73  to  s e c u r e   t h e  

b o l t   164  to  t he   c h a n n e l   2 6 .  



The  lug  74  has   a  s l o t   76  f o r m e d   a l o n g   i t s   l e n g t h ,   w i t h  

the   p i n   72  e x t e n d i n g   t h r o u g h   the   s l o t   76,  so  t h a t   the   l u g  

74  is   s l i d a b l e   and  r o t a t a b l e   on  t he   p i n   72.  When  the   l u g  

is  v e r t i c a l l y   o r i e n t e d   in  t he   s l o t   70  of  the   b o l t   64,  a s  
shown  in  s o l i d   l i n e s   in  F i g u r e   4,  i t   is   in  a  l o c k i n g  

p o s i t i o n ;   i . e . ,   t he   end  of  any  c r o s s   b r a c e   or  o t h e r  

member  w h i c h   is   p l a c e d   o v e r   t he   s h a n k   of  the   b o l t   64 

b e t w e e n   t he   lug  74  and  the   b a s e   26  i s   p r e c l u d e d   f r o m  

s l i d i n g   o u t w a r d s   a l o n g   the   s h a n k   of  b o l t   64  by  the   l u g  

74.  In  o r d e r   to  p l a c e   the   end  of  a  c r o s s   b r a c e   or  o t h e r  

e l e m e n t   on  t he   b o l t   64,  the   lug  74  i s   s l i d   u p w a r d s   on  t h e  

p i n   72  a l o n g   the   s l o t   76,  and  t h e n   r o t a t e d   in  t h e  

d i r e c t i o n   of  a r r o w   75  shown  in  F i g u r e   3.  In  the   r o t a t e d  

p o s i t i o n ,   t h e   end  of  the   lug  74  i n t e r f e r e s   w i t h   t he   e n d  

of  t he   s l o t   70,  t h e r e b y   p r e c l u d i n g   f u r t h e r   r o t a t i o n ,   s o  

t h a t   t he   lug   74  is   t h e n   r o t a t a b l e   a b o u t   t he   p i n   72  o n l y  

in  one  d i r e c t i o n   from  the   h o r i z o n t a l   to  t he   v e r t i c a l  

o r i e n t a t i o n ;   i . e .   in  the   o p p o s i t e   d i r e c t i o n   to  a r r o w   7 5 ,  

n a m e l y   c o u n t e r c l o c k w i s e ,   as  s e e n   in  F i g u r e   4 .  

The  a d v a n t a g e   in  the   use  of  t he   l o c k   b a s e   p o r t i o n   26  i s  

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

Wi th   r e f e r e n c e   to  F i g u r e   8,  the   l o c k   b a s e   p o r t i o n   26  i s  

s e c u r e d   to  the   l eg   16  in  t he   m a n n e r   as  w i t h   F i g u r e   3  by  

use   of  f i l e t   weld   56.  The  r e l a t i o n s h i p   of  the   weld   t o  

the   l eg   16  is   a l s o   shown  in  the   s e c t i o n   of  F i g u r e   9.  T h e  

b a s e   p o r t i o n   26  i n c l u d e s   two  r a i s e d   p r o j e c t i o n s   78  w h i c h  

e x t e n d   o u t w a r d l y   from  the   f a c e   p o r t i o n   62.  T h i s   d e f i n e s  

a  c h a n n e l   o p e n i n g   o u t w a r d l y   r e l a t i v e   to  the   a d j a c e n t  

U - s h a p e d   c h a n n e l   d e f i n e d   by  l e g s   60  and  r e a r   f a c e   5 7 ,  

w h i c h   o p e n s   i n w a r d l y   t o w a r d   the   f a c e   48  of  l eg   16.  A 

s l i d e   t y p e   l o c k i n g   d e v i c e   24a  may  be  m e c h a n i c a l l y   s e c u r e d  



to  t he   l o c k   b a s e   p o r t i o n   26.  The  s l i d e   l ock   p o r t i o n  

c o m p r i s e s   a  s l i d e   p o r t i o n   80  w i t h   an  i n t e g r a l   t r a n v e r s e  

p o r t i o n   82  w h i c h   is   s t e p p e d   a t   84  to  d e f i n e   a  l o w e r  

s u r f a c e   86.  At  the   o u t e r   e x t r e m i t y   of  l o w e r   t r a n s v e r s e  

s u r f a c e   86  is  d e p e n d i n g   f r o n t   p o r t i o n   88  wh ich   i s  

b i f r i c a t e d   to  p r o v i d e   an  open  ended   s l o t   90,  w h i c h   is  o f  

s u f f i c i e n t   w i d t h   to  s l i d e   o v e r   the   b o l t   92.  The  b o l t   92 

has   t he   same  head   a r r a n g e m e n t   66  as  t h a t   of  F i g u r e   3 .  

I n w a r d l y   of  h e a d s   66  a r e   s h o u l d e r s   69  w h i c h   i n t e r f e r e  

w i t h   the   o p e n i n g   68  to  l o c a t e   i t   in  i t s   s e c o n d   p o s i t i o n  

to  p r e v e n t   t u r n i n g   t h e r e o f   as  t he   nu t   94  i s   t i g h t e n e d  

down  o n t o   the   w a s h e r   9 5 .  

The  r e t a i n i n g   w a s h e r   95  i n c l u d e s   d e p e n d i n g   t a n g   p o r t i o n s  

97  w h i c h   a c t   as  l o c a t i n g   means   and  c o o p e r a t e   w i t h   t h e  

e d g e s   99  of  the   b a s e   p o r t i o n   26  to  l o c a t e   i t s   a p e r t u r e  

101  r e l a t i v e   to  t he   o p e n i n g   68  in  the   f a c e   62  of  the   b a s e  

p o r t i o n   26.  Such  a r r a n g e m e n t ,   t h e r e f o r e ,   l o c a t e s   t h e  

b o l t   92  r e l a t i v e   to  t he   s e c u r e d   b a s e   p o r t i o n   26.  W i t h  

the   nu t   t i g h t e n e d   o n t o   t he   w a s h e r   95,  a  s l e e v e   g e n e r a l l y  

d e s i g n a t e d   103  is   p r o v i d e d   t h r o u g h   wh ich   the   s l i d e   88  o f  

the   l o c k i n g   m e m b e r  m a y   s l i d e   u p w a r d l y   and  d o w n w a r d l y .  

The  s l i d e   80  i n c l u d e s   a  s l o t ,   as  shown  in  do t   at   8 1 ,  

w h i c h   is  of  s u f f i c i e n t   w i d t h   to  a c c o m m o d a t e   the   b o l t  

d i a m e t e r   92.  The  s l e e v e   103  is   d e f i n e d   by  the   f a c e  

p o r t i o n   62  of  t he   b a s e   26  by  the   r i d g e s   78  and  t h e  

i n t e r i o r   s u r f a c e   of  t he   r e t a i n i n g   w a s h e r   9 5 .  

When  the   l o c k i n g   member  24a  is   in  i t s   s e c o n d   p o s i t i o n ,  

as  s h o w n ,   the   ends   of  c r o s s   b r a c e   members   may  be  f r e e l y  

r e m o v e d   f rom  or  p l a c e d   o n t o   the   b o l t   92.  When  i t   i s  

d e s i r e d   to  r e t a i n   t he   ends   of  t he   c r o s s   b r a c e   member s   o n  



t h e   b o l t   92  f o r   i n t e r c o n n e c t i n g   f r a m e s   in  the   m a n n e r  

shown  in  F i g u r e   1,  t he   l o c k i n g   member  24a  is  l o w e r e d  

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

p o s i t i o n   w h i c h   c a p t u r e s   the   e n d s   of  t he   c r o s s   b r a c e  

m e m b e r s   on  b o l t   92  by  v i r t u e   of  t he   f r o n t   p o r t i o n   88  

o v e r l y i n g   on  the   b o l t   92,  as  d e t e r m i n e d   by  t he   l o c a t i o n  

of  t he   s l o t   end  a t   87.  The  r e a s o n   fo r   the   s t e p p e d  

p o r t i o n   in  t he   t r a n s v e r s e   p a r t   of  t he   l o c k i n g   s l i d e  

member  is   t h a t ,   d e p e n d i n g   upon  w h e t h e r   t h e r e   a r e   two  o r  

f o u r   c r o s s   b r a c e   members   p l a c e d   on  b o l t   192,   t he   f i r s t  

two  w o u l d   be  c a p t u r e d   b e t w e e n   f a c e   p o r t i o n   84  a n d  

r e t a i n i n g   w a s h e r   95  as  the   f a c e   p o r t i o n   88  d r o p   u n t i l   t h e  

end  of  s l o t   87  r e s t e d   on  b o l t   92.  H o w e v e r ,   when  f o u r  

c r o s s   b r a c e   m e m b e r s   a r e   p l a c e d   o v e r   b o l t   92,  t r a n s v e r s e  

p o r t i o n   86  r e s t s   on  top   of  t he   two  a d d i t i o n a l   b r a c e  

m e m b e r s   to  l o c a t e   t he   f a c e   p o r t i o n   88  s l i g h t l y   h i g h e r ,  

w h e r e   t he   s l o t t e d   p o r t i o n   90  r e m a i n s   o v e r   b o l t   92  to  h o l d  

t he   b r a c e   e n d s   on  b o l t   92.  T h e r e f o r e ,   the   s t e p p e d  

a r r a n g e m e n t   r e s t r i c t s   h o r i z o n t a l   t r a v e l   of  e i t h e r  

two  or  f o u r   c a p t u r e d   b r a c e   e n d s .   ,  

The  b a s e   p l a t e   28  is  shown  in  d e t a i l   in  F i g u r e s   5  and  6 .  

I t   c o m p r i s e s   a  p l a t e   member  96  and  two  t u b e s   98  and  1 0 0 .  

The  d i a m e t e r   or  c o n f i g u r a t i o n   of  t u b e   98  is   such   t h a t   i t  

may  f i t   i n t o   the   i n t e r i o r   of  a  f r a m e   l eg   16.  T h e  

d i a m e t e r   and  c o n f i g u r a t i o n   of  t u b e   100  is  such  t h a t   i t  

w i l l   no t   f i t   i n t o   a  f r a m e   l eg   16,  so  t h a t   the   u p p e r   e n d  

102  of  t he   t u b e   100  w i l l   a b u t   a g a i n s t   the   b o t t o m   end  of  a 

f r a m e   l eg   16.  The  a s s e m b l y   of  t he   b a s e   p l a t e   18  i s  

p a r t i c u l a r l y   shown  in  F i g u r e   6.  Tubes   98  and  100  may  b e  

s e c u r e d   to  t he   b a s e   p l a t e   in  v a r i o u s   ways .   For  e x a m p l e ,  

t u b e   98  may  be  s e c u r e d   to  the   t u b e   100  by  a  weld  1 0 4  



w h i c h   is  p l a c e d   b e t w e e n   the   b o t t o m   end  of  t u b e   98  and  t h e  

i n n e r   s u r f a c e   of  the   t u b e   100.   T h e r e a f t e r ,   the   t u b e   1 0 0  

may  be  w e l d e d   to  the  p l a t e   96  by  a  weld   106  p l a c e d   a r o u n d  

i t s   o u t e r   p e r i p h e r y .  

H o l e s   108  a r e   f o r m e d   in  the   t u b e   98  of  t he   b a s e   p l a t e  

a s s e m b l y   28  and  h o l e s   110  a re   f o r m e d   q u i t e   n e a r   t h e  

b o t t o m   and  t op   ends   of  the   f r a m e   l e g s   16.  When  i t   i s  

d e s i r e d   to  l o c k   a  b a s e   p l a t e   28  to  a  f r a m e   l eg   16,  a  p i n  

may  be  p a s s e d   t h r o u g h   the   h o l e s   110  and  one  s e t   of  h o l e s  

108,   d e p e n d i n g   upon  the   o r i e n t a t i o n   of  t he   ba se   p l a t e .  

L i k e w i s e ,   a  j a c k   s c r e w   29  w i l l   f i t   i n t o   t h e   i n t e r i o r   o f  

the   t u b e   98  and  may  be  l o c k e d   t h e r e t o   by  a  p i n   p a s s e d  

t h r o u g h   a  h o l e   s u i t a b l y   p l a c e d   in  t he   j a c k   s c r e w   and  o n e  

of  the   p a i r s   of  h o l e s   1 0 8 .  

H o l e s   1 1 2 - a r e   d r i l l e d   t h r o u g h   the   p l a t e   96,  so  t h a t   t h e  

b a s e   p l a t e   a s s e m b l y   18  may  be  s e c u r e d   to  mud  s i l l s   o r  

o t h e r   m e m b e r s   such   as  i n v e r t e d   beams  36,  e s p e c i a l l y   i f   a n  

a s s e m b l y   such   as  t h a t   shown  in  F i g u r e   1  may  be  r o l l e d   o r  

f l o w n .  

The  f r a m e   c o n n e c t o r s   40,  shown  in  F i g u r e   7,  c o m p r i s e   a 

l e n g t h   of  e x t r u d e d   a l u m i n u m   t u b e   114,   w h i c h   is   of  a 

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

i n t e r i o r   of  a  f r a m e   l eg   16.  A  c o l l a r   116  is   s e c u r e d   t o  

the   t u b e   114  by  a  p a i r   of  r i v e t s   118,   or  o t h e r   c o n v e n i e n t  

s e c u r i n g   m e a n s .   The  d i m e n s i o n s   and  p r o f i l e   of  the   c o l l a r  

116  a re   such   t h a t   i t   w i l l   a b u t   a g a i n s t   an  end  of  a  f r a m e  

leg   16.  The  end  of  the   f r a m e   c o n n e c t o r   a r e   c h a m f e r e d   a t  

120  to  p e r m i t   e a s i e r   i n s e r t i o n   of  the   t u b e   114  i n t o   a 

f r ame   l eg   16.  H o l e s   122  a re   fo rmed   in  the   t u b e   114  a n d  



are   p o s i t i o n e d   so  t h a t   when  t h e   f r ame   c o n n e c t o r   i s   i n  

p l a c e   in  t h e   m a n n e r   shown  in  F i g u r e   1,  the   l e g s   of  t h e  

p in   c o n n e c t o r   38  p a s s   t h r o u g h   h o l e s   42  in  t he   f r a m e   l e g  

16  and  t he   h o l e s   122  in  t h e  t u b e   114  of  the   f r a m e   -- 

c o n n e c t o r   4 0 .  

T y p i c a l l y ,   a  s h o r t   f r a m e   12  has   a  s p a c i n g   of  1 . 2 2   m 

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

n o m i n a l   h e i g h t   of  4  f e e t   ( 1 . 2 2   m)  of  each   f r a m e   l e g .   T h e  

t a l l e r   f r a m e   14  a l s o ,   of  c o u r s e ,   has   the   same  s p a c i n g  

b e t w e e n   the   f r a m e   l e g s   and  has   a  n o m i n a l   h e i g h t   of  6  f e e t  

( 1 . 8 3   m)  of  e a c h   f r a m e   l e g .   The  s h o r t e r   f r a m e   12  has   a  

t o t a l   w e i g h t   of  a p p r o x i m a t e l y   22  p o u n d s   (10  k g . )   and  t h e  

t a l l e r   f r a m e   has  a  t o t a l   w e i g h t   of  a p p r o x i m a t e l y   33  

p o u n d s   (15  k g ) .  

The  s h o r i n g   f r a m e ,   a c c o r d i n g   to  an  e m b o d i m e n t   of  t h i s  

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

m e m b e r s .   The  e x t r u d e d   l e g s   i n c l u d e   the  p r o v i s i o n   f o r  

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

l o a d   b e a r i n g   s t r e n g h t   of  t he   l eg   and  may  p r e f e r a b l y   b e  

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

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

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

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

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

r a t i n g .   D e p e n d i n g   upon  the   end  use  of  the   f r a m e ,   t h e  

s h a p e s   and  s i z e s   of  the   l e g s   may  be  v a r i e d ,   fo r   e x a m p l e ,  

a  s m a l l e r   s e c t i o n   fo r   t he   l eg   would   be  used   in  s i t u a t i o n s  

where   t he   f r a m e s   c o n s t i t u t e   p a r t   of  an  a c c e s s   s c a f f o l d i n g  

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

wh ich   wou ld   be  u s e d   in  c o n c r e t e   s h o r i n g   f r a m e s .   T h e  



b r a c e   a r r a n g e m e n t s   fo r   the  l e g s  m a y   t a k e   on  s e v e r a l  

c o n f i g u r a t i o n s ,   t he   p u r p o s e   of  w h i c h   as  a p p r e c i a t e d   b y  

t h o s e   s k i l l e d   in  t he   a r t   is  to  s t a b i l i z e   the   v e r t i c a l  

l e g s   when  u n d e r   l o a d .   The  s h a p e   fo r   t he   f a c e   p o r t i o n s   o f  

the   l e g s   to  w h i c h   the   b r a c e   members   a r e   w e l d e d   a l s o  

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

l o c k i n g   d e v i c e s .   S e v e r a l   of  t h e s e   b a s e   p o r t i o n s   may  b e  

w e l d e d   to  t he   f a c e   of  each  l eg   to  e n a b l e   the   use  of  a 

g r e a t e r   number   of  c r o s s   b r a c e s   or  in  s i t u a t i o n s   w h e r e   t h e  

e x t r a   l o c k i n g   d e v i c e s   a re   not   u s e d ,   t h e n   s p a r e s   a r e  

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

in  t he   f i e l d .  

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

i n v e n t i o n ,   may  a l s o   be  made  f rom  l i g h t w e i g h t   m a g n e s i u m  

a l l o y s ,   s i n c e   m a g n e s i u m   a l l o y   when  w e l d e d   b e h a v e s   in  a 

s i m i l a r   m a n n e r   to  a l u m i n u m   a l l o y .   The  p r o v i s i o n   on  f a c e s  

of  t he   l e g s   of  m e a n s ,   which   i s o l a t e s   or  s p a c e s   t he   w e l d s  

s u f f i c i e n t l y   a p a r t   f rom  the   leg  i n t e r i o r ,   is  a d a p t e d   t o  

r e t a i n   the   l o a d   b e a r i n g   c a p a c i t y   of  the   w e l d e d   l e g .  



1.  A  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   of  l i g h t w e i g h t  

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

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

s a i d   l e g s   and  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 ,   s a i d   s p a c e d   l e g s   h a v i n g   o p p o s i n g   a r e a s   to  w h i c h  

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

s a i d   o p p o s i n g   a r e a s   of  s a i d   s p a c e d   l e g s   each   c o m p r i s e   a 

p o r t i o n   of  l eg   w a l l   h a v i n g   means   f o r   s p a c i n g   such   w e l d  

c o n n e c t i n g   a  r e s p e c t i v e   p a r t   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 eg   o u t w a r d l y   of  s a i d   l eg   r e l a t i v e   to  l e g  

i n t e r i o r ,   a  p o r t i o n   of  s a i d   means   f o r m i n g   p a r t   of  s a i d  

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

weld  o u t w a r d l y   of  l eg   i n t e r i o r ,   c o n t r o l s   t he   d e g r e e   t o  

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

s a i d   l eg   to  s u b s t a n t i a l l y   r e t a i n   v e r t i c a l   l o a d  

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

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   in  t h a t  

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

t h i c k e n e d   w a l l   means   to  w h i c h   s a i d   b r a c e   a r r a n g e m e n t   i s  

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

minimum  w a l l   t h i c k n e s s   of  s a i d   leg   r e l a t i v e   to  l e g  

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

of  i t s   t h i c k n e s s   s p a c i n g   such   weld  f rom  s a i d   m i n i m u m  

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

w e l d i n g   a f f e c t s   s t r u c t u r a l   i n t e g r i t y   of  s a i d   leg   m i n i m u m  

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

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

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

s a i d   t h i c k e n e d   w a l l   means   is  s u f f i c i e n t l y   t h i c k   t o  



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

b e a r i n g   c a p a c i t y   of  s a i d   l eg   f rom  s a i d   minimum  w a l l  

t h i c k n e s s   of  s a i d   l eg   b e n e a t h   s a i d   t h i c k e n e d   w a l l   m e a n s .  

4.  A  f r a m e   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1,  2  or  3 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   l e g s   and  b r a c e   a r r a n g e m e n t  

a re   made  of  a  l i g h t w e i g h t   m e t a l   a l l o y   s e l e c t e d   f rom  t h e  

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

m a g n e s i u m   a l l o y .  

5.  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   in  t h a t  

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

which   each   s a i d   l eg   i s   s y m m e t r i c a l   as  w e l d e d   to  s a i d  

b r a c e   a r r a n g e m e n t .  

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

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

which   each   s a i d   l eg   is   s y m m e t r i c a l   as  w e l d e d   to  s a i d  

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

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   common 

p l a n e   and  to  w h i c h   s a i d   b r a c e   a r r a n g e m e n t   is  w e l d e d .  

7.  A  f r ame   a c c o r d i n g   t o  c l a i m   6,  c h a r a c t e r i z e d   in  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   at   l e a s t   one  m e m b e r  

e x t e n d i n g   b e t w e e n   and  w e l d e d   a t i t s   ends   to  o p p o s i n g  

t h i c k e n e d   w a l l   means   of  s a i d   s p a c e d   l e g s ,   a d d i t i o n a l  

members   in  c o m b i n a t i o n   w i t h   s a i d   at  l e a s t   one  member  f o r  

s t a b i l i z i n g   s a i d   s p a c e d   l e g s ,   a l l   b r a c e   members   h a v i n g  

t h e i r   axes   in  s a i d   common  p l a n e .  

8.  A  f r ame   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   in  t h a t  

s a i d   t h i c k e n e d   w a l l   means   c o m p r i s e s   two  l o n g i t u d i n a l l y  



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

each   s i d e   of  s a i d   common  p l a n e ,   a  p l a n a r   p o r t i o n   b e i n g  

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

end  of  a  c o m p o n e n t   member  of  s a i d   b r a c e   a r r a n g e m e n t  

a b u t s   as  w e l d e d   to  s a i d   r a i s e d   p o r t i o n s .  

9.  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   in  t h a t  

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

e x t e n d i n g   t h i c k e n e d   w a l l   p o r t i o n   wh ich   d e f i n e s   a  p l a n a r  

s u r f a c e   e x t e r i o r   of  s a i d   l e g ,   an  end  of  a  c o m p o n e n t  

member  of  s a i d   b r a c e   a r r a n g e m e n t   a b u t t i n g   s a i d   p l a n a r  

s u r f a c e   w i t h   such   end  w e l d e d   to  s a i d   p l a n a r   s u r f a c e .  

10.  A  f r a m e   a 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   9 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   means   to  w h i c h   s a i d   b r a c e  

a r r a n g e m e n t   i s   w e l d e d   l o c a t e s   weld   p e n e t r a t i o n   away  f r o m  

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

the   e x t r u s i o n   of  s a i d   l eg   f rom  a l u m i n u m   a l l o y .  

11.  A  f r a m e   a c c o r d i n g   to  c l a i m   8,  c h a r a c t e r i z e d   in  t h a t  

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

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

e x t e n d i n g   p l a n a r   s u r f a c e ,   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 i n g   r e c t a n g u l a r   c o m p o n e n t   m e m b e r s ,   an  end  of  s a i d  

c o m p o n e n t   member  to  be  w e l d e d   a b u t s   s a i d   p l a n a r   s u r f a c e  

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

w e l d e d   to  s a i d   r i d g e s .  

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

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

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

m e m b e r .  



13.  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   in  t h a t  

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

p r o j e c t i o n   to  w h i c h   s a i d   b r a c e   a r r a n g e m e n t   is   w e l d e d .  

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   in  t h a t  

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

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

c o r r e s p o n d i n g   end  p o r t i o n   of  s a i d   b r a c e   a r r a n g e m e n t   f i t s  

w i th   such   end  w e l d e d   to  s a i d   s t u b .  

15.  A  m e t h o d   of  w e l d i n g   b r a c e   members   to  s p a c e d   l e g s   t o  

make  a  w e l d e d   l o a d   s u p p o r t i n g   f r a m e ,   where   such  l e g s   a n d  

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

me thod   b e i n g   c h a r a c t e r i z e d   by  the   s t e p   of  w e l d i n g   a  b r a c e  

member  f r e e   end  to  a  t u b u l a r   l eg   of  e s s e n t i a l l y   u n i f o r m  

t h i c k n e s s   and  h a v i n g   an  i n t e g r a l   w e l d a b l e   r e s e r v o i r   o f  

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

r e s e r v o i r   in  w e l d i n g   the   b r a c e   member  end  to  s a i d   l e g  

t h e r e b y   c o n t r o l l i n g   the   d e g r e e   to  which   h e a t   of  w e l d i n g  

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

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

leg  s t r e n g t h   r e s i s t a n t  t o   b u c k l i n g .  

16.  A  m e t h o d   a c c o r d i n g   to  c l a i m   15,  fo r   w e l d i n g   a  b r a c e  

member  of  t h i n n e r   w a l l   s e c t i o n   t h a n   s a i d   r e s e r v o i r   on  s a i d  

l eg   c h a r a c t e r i z e d   by  u s i n g   a  p o r t i o n   of  s a i d   r e s e r v o i r   i n  

w e l d i n g   the   b r a c e   to  the   l e g .  

17.  A  m e t h o d   a c c o r d i n g   to  c l a i m   16  for   w e l d i n g   a 

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

two  r e s e r v o i r s   of  m e t a l   a l l o y   c h a r a c t e r i z e d   by  w e l d i n g  

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

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



18.  A  m e t h o d   a c c o r d i n g   to  any  one  of  c l a i m s   15,  16  or  1 7 ,  

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

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

a l u m i n u m   a l l o y   and  m a g n e s i u m   a l l o y .  
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