
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0   0 6 2   4 2 0  
A 1  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  82301301.6  ©  Int.  CI.3:  E  04  G  11/08,  E  04  G  17/04,  

^   E 0 4 G   9/08,  E  04  G  1 1 / 4 8  
@  Date  of  filing:  15.03.82 

©  Priority:  27.03.81  CA  374073  @  Applicant:  ALUMA  SYSTEMS  INCORPORATED, 
4800  Dufferin  Street,  Downsview  Ontario  M3H  5S9  (CA) 

@  Inventor:  Johnston,  Ronald  J.,  14  Regan  Crescent, 
@  Date  of  publication  of  application:  13.10.82  Georgetown  Ontario  L7G  1B1  (CA) 

Rniiotin  no/Ai  Inventor:  Mauring,  Baard,  Haakon  Sverressonsvagen  6, ouiieun  wv\  N-7000  Trondheim  (NO) 
Inventor:  Svela,  Reidar,  Kringsjavagen  46,  N-4030  Hinna 
(NO) 

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

@  Concrete  forming  structures. 

Panel  framework  for  supporting  panel  sheeting  used  in 
concrete  forming  structures  (10),  such  as  structures  for  sup- 
porting  poured  concrete  in  forming  floors  and  walls.  The 
framework  comprises  a  perimeter  frame  of  spaced  parallel 
siderails  (38)  and  endcap  rails  (40)  with  a  plurality  of  spaced  ri- 
gid  cross-members  (42)  within  the  frame.  The  endcap  rails  (40) 
and  cross-members  (42)  are  mechanically  secured  to  the  side- 
rails  (38)  to  provide  for  replacement  of  components  of  the 
framework.  The  cross-members  (42),  as  mechanically  secured 
to  the  siderails  (38),  support  the  panel  sheeting  when  affixed  to 
the  framework  and  used  in  forming  concrete.  In  assembling 
panels  for  forming  walls,  tie  member  panels  may  be  used 
where  the  wall  form  panels  (22)  are  connectable  to  one  an- 
other  and  to  the  tie  member  panels.  The  panels  (22)  are  all  of 
the  same  depth  and  have  uninterrupted  abutting  edges,  thus 
when  interconnected,  provide  a  substantially  planar  continu- 
ous  frontwall  face  against  which  concrete  may  be  poured  with- 
out  concrete  leaking  through  the  connections.  The  rear  edges 
of  the  panel  rails  also  all  lie  in  substantially  the  same  plane.  Tie 
members  (18)  span  the  opposing  tie  member  panels  and  are 
arranged  and  so  connected  to  the  opposing  wall  arrangements 
to  hold  them  in  their  predetermined  spaced-apart  relationship 
after  concrete  is  poured  between  the  wall  arrangements.  Rein- 
forcing  members  may  be  used  with  the  tie  members  and 
clamped  against  the  panel  rear  edges  to  reinforce  the  wall  ar- 
rangements. 



This  i n v e n t i o n   r e l a t e s   to  c o n c r e t e   forming  s t r u c t u r e s   and 

p a n e l s   used  in  such  s t r u c t u r e s .  

In  the  f i e l d   of  c o n c r e t e   f o r m i n g ,   many  advances   have  b e e n  
made  in  r e p l a c i n g   and  improv ing   the  use  of  wooden  
s t r u c t u r e s   in  forming  c o n c r e t e   w a l l s   and  f l o o r s .   One 

improvement   has  been  r e a l i z e d   in  the  use  of  p r e f a b r i c a t e d  

p a n e l s   which  are  i n t e r c o n n e c t a b l e   to  p r o v i d e   a  s u r f a c e   o n t o  

or  a g a i n s t   which  c o n c r e t e   may  be  pou red .   Examples  of  s u c h  
form  work  are  d i s c l o s e d   in  Un i t ed   S t a t e s   p a t e n t s   3 , 1 3 0 , 4 7 0 ,  
3 , 3 9 9 , 8 5 9 ,   3 , 8 6 2 , 7 3 7   and  Canad ian   p a t e n t s   605,806  and  

798 ,239 .   These  p a t e n t s   d i s c l o s e   the  use  of  v a r i o u s   t y p e s  
of  m e t a l s   used  in  making  the  c o m p o n e n t s ,   which  are  w e l d e d  

t o g e t h e r   to  form  the  i n d i v i d u a l   pane l   f ramework  to  w h i c h  

plywood  s h e e t i n g   may  be  a f f i x e d .   For  example ,   U n i t e d  

S t a t e s   p a t e n t   3 , 1 3 0 , 4 7 0   and  Canad ian   p a t e n t   6 0 5 , 8 0 6  
d i s c l o s e   the  use  of  s t e e l   members  in  fo rming   the  f r a m e w o r k ,  
whereas   Un i t ed   S t a t e s   p a t e n t   3 , 8 6 2 , 7 3 7   d i s c l o s e s   the  use  o f  
aluminum  in  fo rming   the  s t r u c t u r a l   componen t s   of  t h e  

f rame.   Aluminum  is  a d v a n t a g e o u s ,   because   i t s   l i g h t w e i g h t  

u s u a l l y   p r o v i d e s   a  more  r e a d i l y   m a n a g e a b l e   wal l   f o r m i n g  
p a n e l .   However,   due  to  the  l e s s e r   s t r e n g t h   c h a r a c t e r i s t i c s  
of  a luminum,   a d a p t a t i o n s   are  r e q u i r e d   in  fo rming   t h e  

p r e f a b r i c a t e d   pane l   f r a m e s .  

The  p r e f o r m e d   p a n e l s   are  f a b r i c a t e d   in  a  manner  such  t h a t  

they  are  i n t e r c o n n e c t a b l e   and  in  s i t u a t i o n s   where  t h e  

p a n e l s   are  used  in  forming  w a l l s ,   wel l   known  t i e   members  

may  be  used  to  m a i n t a i n   the  d e s i r e d   s p a c i n g   b e t w e e n  

oppos ing   wal l   p a n e l s   when  a  wal l   is  be ing   p o u r e d .   Such  an 
a r r a n g e m e n t   is  shown  in  Canad ian   p a t e n t   6 0 5 , 8 0 6 ,   w h e r e  



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

to  p r o v i d e   oppos ing   wal l   a r r a n g e m e n t s   and  between  w h i c h  

c o n c r e t e   is  p o u r e d .   The  t i e   members,   as  n o r m a l l y   c o n n e c t e d  

to  an  open  cage  d e v i c e ,   ex tend   between  wal l   a r r a n g e m e n t  
i n s e r t s   to  which  h o r i z o n t a l l y   l a i d   p a n e l s   are  c o n n e c t e d .   A 
s i m i l a r   app roach   to  a  forming  wal l   a r r a n g e m e n t   is  p r o v i d e d  
by  many  c o m p a n i e s ,   such  as,   P e r i - W e r k   Ar tu r   Schworer   KG  o f  

WeiBenhorn ,   West  Germany.  This  company  s u p p l i e s  

p r e f a b r i c a t e d   p a n e l s   where  i n s e r t s ,   which  are  c o n n e c t a b l e  

to  the  p a n e l s ,   p r o v i d e   the  wal l   a r r a n g e m e n t s .   These  may 

oppose  one  a n o t h e r   and  the  t i e s ,   as  c o n n e c t e d   to  t h e  

i n s e r t s ,   m a i n t a i n   the  d e s i r e d   s p a c i n g   whi le   c o n c r e t e   i s  

poured  between  the  forms.   The  i n s e r t s   are  s u p p o r t e d   by  t h e  

use  of  r e i n f o r c i n g   members  ( w a l e r s ) ,   whereby  the  i n s e r t  

a r r a n g e m e n t   spaces   the  w a l e r s   from  the  i n t e r c o n n e c t e d  

p a n e l s .   This  r e s u l t s   in  a  sys tem  which  p r o v i d e s   l i m i t e d  

f l e x i b i l i t y   in  s h o r t w a l l   c o n s t r u c t i o n s ,   because   the  w a l e r s  

are  spaced  from  the  p a n e l s ,   thus   r e q u i r i n g   i n s e r t s   at  e v e r y  
pane l   i n t e r c o n n e c t i o n .  

R e g a r d i n g   the  p a n e l s   used  in  the  wal l   a r r a n g e m e n t s ,   t h e  

f ramework   components   are  commonly  welded  t o g e t h e r   t o  

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

componen t s   of  the  f ramework  become  damaged  or  f r a c t u r e d ,   i t  

is  u s u a l l y   n e c e s s a r y   to  s c rap   the  e n t i r e   p a n e l ,  

p a r t i c u l a r l y   if  made  of  a luminum,   because   we ld ing   or  r e p a i r  

of  the  aluminum  components   is  very  d i f f i c u l t .  

It   i s ,   t h e r e f o r e ,   d e s i r a b l e   to  p r o v i d e   pane l   f r a m e w o r k  

where  the  components   are  i n t e r c o n n e c t e d   in  a  manner  t o  

p r o v i d e   for  a s sembly   and  d i s a s s e m b l y .   Such  an  a r r a n g e m e n t  
is  d i s c l o s e d   in  Canad ian   p a t e n t   8 4 4 , 5 0 9 .   A  c o m p l i c a t e d  



a r r a n g e m e n t   is  p r o v i d e d   for  p r e t e n s i o n s i n g   d e v i c e s   in  t h e  

c r o s s b a r s   of  the  p a n e l .   In  us ing   such  p r e t e n s i o n i n g  
d e v i c e s ,   the  r e s u l t s   of  pane l   frame  d i s a s s e m b l y   i s  

r e a l i z e d .   In  p r o v i d i n g   for  the  p r e t e n s i o n i n g   of  t h e  

c r o s s - m e m b e r s ,   a  complex  s i d e r a i l   and  e n d r a i l   shape  i s  

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

c o r n e r s   of  the  s i d e r a i l s   and  e n d r a i l s .   D e t a i l e d  
c o n s i d e r a t i o n   has  been  g iven   in  t h i s   p a t e n t   d i s c l o s u r e   to  a 
d e v i c e   for  p r e t e n s i o n i n g   the  c r o s s - b a r .   The  p r e t e n s i o n i n g  
a r r a n g e m e n t   p r o v i d e s   for  an  i n t e r c o n n e c t i o n   of  one  s i d e r a i l  

member  to  the  o t h e r ,   where  the  c r o s s - b a r s   are  c l a m p e d  
between  the  s i d e r a i l s   as  the  p r e t e n s i o n i n g   d e v i c e s   a r e  

t i g h t e n e d   to  apply   an  ou tward   b i a s e d   p r e s s u r e   on  t h e  
c r o s s - m e m b e r s   to  r e i n f o r c e   the  c r o s s - m e m b e r s   a g a i n s t   t h e  
load  a p p l i e d   to  the  pane l   when  used  in  c o n c r e t e   w a l l  

forming  a r r a n g e m e n t s .   Such  an  a r r a n g e m e n t ,   however ,   i s  
d i f f i c u l t   to  implement   in  the  f i e l d ,   because   the  workmen  do 

not  u s u a l l y   have  d e v i c e s   which  could   d e t e r m i n e   the  n e c e s a r y  
t o rque   to  be  p r o v i d e d   on  each  end  of  the  p r e t e n s i o n i n g  
d e v i c e   to  p r o v i d e   the  c o r r e c t   t e n s i o n   on  e a c h  
c r o s s - m e m b e r .   F u r t h e r   the  use  of  such  p r e t e n s i o n i n g  
d e v i c e s   s u b s t a n t i a l l y   h i n d e r   the  a s sembly   of  the  p a n e l ,  
because   a l l   p r e t e n s i o n i n g   d e v i c e s ,   as  l o c a t e d   in  t h e  

r e s p e c t i v e   c r o s s - b a r s ,   must  be  s i m u l t a n e o u s l y   p l a c e d  
t h rough   the  ho les   of  the  s i d e r a i l s   which  is  very  d i f f i c u l t  
to  a c h i e v e   m a n u a l l y .   Because   of  the  complex  shape  r e q u i r e d  
in  the  s i d e r a i l s   to  accommodate   the  p r e t e n s i o n i n g   d e v i c e ,   a 
f u r t h e r   p rob lem  is  e n c o u n t e r e d ,   where  the  c o n n e c t o r s   f o r  

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

p r e t e n s i o n i n g   dev i ce   l o c a t i o n   which,   when  used  t o  
i n t e r c o n n e c t   p a n e l s ,   can  cause   a  s p r e a d i n g   a p a r t   of  t h e  

face  p o r t i o n s   of  the  p a n e l s   r e s u l t i n g   in  c r a c k s   in  the  w a l l  



form  a r r a n g e m e n t   to  p roduce   a  c o n c r e t e   wal l   having  s p a c e d  

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

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

p o r t i o n s   be ing   f r e e ;   t h a t   is  u n c o n n e c t e d   to  the  s i d e r a i l s .  
With  the  c r o s s - b a r   hav ing   i t s   ends  f r e e ,   the  p r e t e n s i o n i n g  
d e v i c e   becomes  c r i t i c a l   in  t h a t   the  c r o s s - b a r   with  f r e e  

member  ends  has  a  s i g n i f i c a n t l y   h ighe r   degree   o f  

f l e x i b i l i t y ,   as  compared  to  a  c r o s s - b a r   which  is  f i x e d   t o  
the  s i d e r a i l s   such  as  in  the  pas t   by  we ld ing   of  t h e  

c r o s s - m e m b e r   end  p o r t i o n s   to  the  s i d e r a i l s .   Thus  if  t h e  

p rope r   t e n s i o n   is  not  p r o v i d e d   in  the  p r e t e n s i o n i n g   d e v i c e ,  

the  pane l   can  bow,  due  to  the  g r e a t e r   d e f l e c t i o n   in  t h e  

c r o s s - b a r s ,   d u r i n g   the  p o u r i n g   o p e r a t i o n   and  r e s u l t   in  a 

poor  wal l   c o n f i g u r a t i o n   for  the  se t   c o n c r e t e .   T h e r e f o r e ,  

t h i s   p r e t e n s i o n e d   c r o s s - b a r   a r r a n g e m e n t   for  p a n e l s ,   e v e n  
though  i t   p e r m i t s   d i s a s s e m b l y ,   does  not  p r o v i d e   a  p a n e l  

a r r a n g e m e n t   which  may  be  r e a d i l y   r e a s s e m b l e d   and  which  may 
be  c o n s i s t e n t l y   r e l i e d   upon  from  a  load  s u p p o r t i n g  

s t a n d p o i n t   when  used  in  the  f i e l d .  

.Canadian   p a t e n t   759 ,872   and  Uni ted   S t a t e s   p a t e n t   3 , 3 9 9 , 8 5 9  
d i s c l o s e   the  m e c h a n i c a l   f a s t e n i n g   of  endcap  p o r t i o n s   to  t h e  

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

i n s e r t i o n   i n t o   the  open  end  of  the  f ramework  a  p l y w o o d  

pane l   f a c i n g   which  mates  with  the  s p e c i a l l y   formed  edges  o f  

the  s i d e r a i l s .   However,   with  t h i s   m e c h a n i c a l l y   f a s t e n e d  

a r r a n g e m e n t   for  the  endcap ,   because   the  r e m a i n d e r   of  t h e  

s t r u c t u r e   is  being  we lded ,   r e p l a c e m e n t   of  any  c o m p o n e n t s  
t h e r e o f   a s i d e   from  the  p a r t i c u l a r   endcap  is  not  p r o v i d e d  

f o r .  



The  pane l   f ramework   and  wal l   a r r a n g e m e n t 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 ,   overcome  a  number  of  the  above  p rob l ems   i n  

the  p a n e l s   and  may  be  used  in  a  way  to  p r o v i d e   g r e a t e r  
f l e x i b i l i t y   in  making  c o n c r e t e   forming  s t r u c t u r e s   i n  

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

The  pane l   me ta l   f ramework  for  s u p p o r t i n g   pane l   s h e e t i n g  
used  in  c o n c r e t e   forming  s t r u c t u r e s   c o m p r i s 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  p e r i m e t e r   frame  of  spaced  p a r a l l e l  
s i d e r a i l s   and  endcap  r a i l s   with  a  p l u r a l i t y   of  spaced   r i g i d  
c r o s s - m e m b e r s   w i t h i n   the  f rame.   The  endcap  r a i l s   and  

c r o s s - m e m b e r s   are  m e c h a n i c a l l y   s e c u r e d   to  the  s i d e r a i l s .  

The  c r o s s - m e m b e r s   hav ing   t h e i r   end  p o r t i o n s   f i x e d l y  
m e c h a n i c a l l y   s e c u r e d   to  the  oppos ing   s i d e r a i l s ,   are  o f  
s u f f i c i e n t   number  and  each  of  s u f f i c i e n t   s t r u c t u r a l  

s t r e n g t h   and  s t i f f n e s s   to  s u p p o r t   c o n c r e t e   loads   e x e r t e d   on 
pane l   s h e e t i n g   when  a f f i x e d   to  the  f ramework  and  when  u s e d  
in  fo rming   c o n c r e t e .   The  m e c h a n i c a l   c o n n e c t i o n   of  t h e  
c r o s s - m e m b e r s   to  the  s i d e r a i l s   is  such  t h a t ,   upon  r e m o v a l  

of  f a s t e n e r s   used  in  making  the  c o n n e c t i o n ,   the  c o n n e c t i o n  

is  not  d e s t r o y e d .   Thus  in  s i t u a t i o n s   where  c o m p l e t e  
d i s a s s e m b l y   of  the  pane l   a r r a n g e m e n t   is  r e q u i r e d ,   t h e  

reused   componen t s   may  be  r e a d i l y   r e f a s t e n e d   i n to   t h e  

f r a m e w o r k .  

The  m e c h a n i c a l   c o n n e c t i o n   is  a c c o m p l i s h e d   by  means  
p r o v i d i n g   for  a  f i xed   m e c h a n i c a l   c o n n e c t i o n   of  an  end 

p o r t i o n   of  each  c r o s s - m e m b e r   to  the  c o r r e s p o n d i n g  
s i d e r a i l .   The  means  may  be  p r o v i d e d   on  e i t h e r   the  s i d e r a i l  

or  the  c r o s s - m e m b e r .   In  a r r a n g e m e n t s   where  the  c o n n e c t i o n  

means  is  p r o v i d e d   on  the  c r o s s - m e m b e r   end  p o r t i o n ,  
i n d i v i d u a l   damaged  c r o s s - m e m b e r s   may  be  removed  from  t h e  



f ramework  and  r e p l a c e d   w i t h o u t   d i s a s s e m b l y   of  t h e  
f r amework ,   or  c r o s s - m e m b e r s   may  be  s imply   removed  from  t h e  
f ramework   when  the  a d d i t i o n a l   s u p p o r t   is  not  r e q u i r e d ,   o r  
c r o s s - m e m b e r s   may  be  added  in  s i t u a t i o n s   where  a d d i t i o n a l  

s u p p o r t   in  the  p a n e l  i s   r e q u i r e d   for  a  p a r t i c u l a r   use  i n  
c o n c r e t e   f o r m i n g .   A c c o r d i n g   to  an  a s p e c t   of  the  i n v e n t i o n ,  
the  c o n n e c t i o n   means  may  be  p r o v i d e d   i n t e r n a l l y   of  t h e  

c r o s s - m e m b e r s ,   so  as  to  p r o t e c t   the  f a s t e n e r s   from  c o n c r e t e  
which  may  be  s p l a s h e d   on  the   p a n e l s   d u r i n g   the  p o u r i n g   and  
a l so   e l i m i n a t e   r e c e s s e s   and  the  l i k e   on  the  c r o s s - m e m b e r s  
which  may  f i l l   with  the  c o n c r e t e   and  when  s e t ,   add  
a d d i t i o n a l   we igh t   to  the  p a n e l s .   In  so  p r o v i d i n g   t h e  
c o n n e c t i o n   means  i n t e r n a l l y   of  the  c r o s s - m e m b e r s ,  
m e c h a n i c a l   f a s t e n e r s   are  used  which  ex t end   t h rough   t h e  
s i d e r a i l s   and,  as  r e c e i v e d   by  the  i n t e r n a l   c o n n e c t i o n  

means,  draw  the  end  p o r t i o n s   of  the  c r o s s - m e m b e r s   a g a i n s t  
the  s i d e r a i l s   to  p r o v i d e   for  a  s e c u r e   f i x e d   c o n n e c t i o n   o f  
the  f ramework   c o m p o n e n t s .   P r e f e r a b l y ,   the  c r o s s - m e m b e r s  

may  be  formed  from  e x t r u d e d   a luminum,   where  the  s e c t i o n   f o r  

the  a luminum  c r o s s - m e m b e r s   is  such  to  p r o v i d e   the  n e c e s s a r y  
s t r e n g t h   in  s u p p o r t i n g   the  pane l   s h e e t i n g   when  used  i n  

c o n f i n i n g   poured  c o n c r e t e .  

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

i n v e n t i o n ,   each  wal l   a r r a n g e m e n t   has  a  p l u r a l i t y   of  w a l l  

form  p a n e l s   and  t i e   member  p a n e l s .   The  wal l   form  p a n e l s  

are  c o n n e c t a b l e   to  one  a n o t h e r   and  to  the  t i e   member 

p a n e l s .   Each  of  the  wal l   form  p a n e l s   and  s t r o n g   b a c k  

p a n e l s   has  a  p e r i m e t e r   f ramework  of  s i d e r a i l s   and  

i n t e r c o n n e c t i n g   endcap  r a i l s ,   a l l   of  which  are  of  the  same 

depth   to  d e f i n e ,   when  the  p a n e l s   are  i n t e r c o n n e c t e d ,   a 
s u b s t a n t i a l l y   p l a n a r   f r o n t w a l l   face   with  the  r ea r   edges  o f  



the  p e r i m e t e r   r a i l s   a l l   l y ing   in  s u b s t a n t i a l l y   the  same 
p l a n e ,   which  is  p a r a l l e l   to  the  p l a n a r   f r o n t   f a c e .   The 
thus  formed  oppos ing   wal l   a r r a n g e m e n t s   are  held  in  a 
p r e d e t e r m i n e d   spaced  a p a r t   r e l a t i o n s h i p   by  t i e   members  

when  c o n c r e t e   is  poured  between  the  wall   a r r a n g e m e n t s .  

Each  t i e   member  spans  the  o p p o s i n g   t i e   member  p a n e l s   and  

e x t e n d s   t h rough   and  o u t w a r d l y   of  each  p a n e l .   The  t i e  

members  are  l o c a t e d   along  at  l e a s t   one  l e v e l   of  the  w a l l  

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

H o r i z o n t a l   load  g a t h e r i n g   means  may  be  used  where  the  t i e  

members  ex tend   t h r o u g h   the  load  g a t h e r i n g   means.  Means  i s  

p r o v i d e d   for  engag ing   the  o u t w a r d l y   e x t e n d i n g   t i e   member 

p o r t i o n s   and  is  a d a p t e d   to  clamp  the  load  g a t h e r i n g   means  
at  every   t i e   member  on  the  same  l e v e l   a g a i n s t   the  c o p l a n a r  
pane l   r ea r   edges  to  r e i n f o r c e   the  wal l   a r r a n g e m e n t   and  
m a i n t a i n   s u b s t a n t i a l l y   p l a n a r   f r o n t w a l l   f a c e .  

In  s i t u a t i o n s   where  a  t i e   member  pane l   is  i n t e r c o n n e c t e d  

between  wal l   form  p a n e l s ,   a  t i e   p l a t e   may  be  used  t h r o u g h  
which  the  t i e   member  e x t e n d s   and  means  is  p r o v i d e d   f o r  

engag ing   the  t i e   member  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   b e y o n g  
the  t i e   p l a t e s   to  m a i n t a i n   a  d e s i r e d   spac ing   between  t h e  
t i e   p l a t e s   as  they  c o n t a c t   the  e x t e r i o r   of  the  w a l l  

a r r a n g e m e n t s .   Such  t i e   p l a t e s   each  compr i se   a  base  p o r t i o n  
for  s p a n n i n g   the  o u t e r   pane l   edges  a d j a c e n t   the  t i e   member 

pane l   edges  and  has  means  for  r e s t r a i n i n g   the  ou t e r   p a n e l  
edges  from  l a t e r a l   movement  r e l a t i v e   to  pane l   edge  l e n g t h  
to  enhance   s t r u c t u r a l   i n t e g r i t y   of  the  i n t e r c o n n e c t i o n   o f  
the  p a n e l s .  

In  s i t u a t i o n s   where  the  load  g a t h e r i n g   means  is  used  i n  



a s s o c i a t i o n   with  t i e s   for  s u p p o r t i n g   the  p a n e l s ,   a 
s i g n i f i c a n t   r e d u c t i o n   in  the  number  of  t i e s   needed  i s  
r e a l i z e d .   Depending  upon  the  wal l   being  poured  and  t h e  
s ize   of  the  t i e s ,   i t   is  not  n e c e s s a r y   to  p l a c e   a  t i e   p a n e l  
at  eve ry   p a n e l   i n t e r c o n n e c t i o n .   Because  the  t i e s   e x t e n d  

th rough   the  t i e   p a n e l s ,   the  i n t e r c o n n e c t i o n   of  the  p a n e l  
edges  is  u n i n t e r r u p t e d   a long  the  l e n g t h   of  t h e  
i n t e r c o n n e c t i o n .   There  is  no  need  to  modify  pane l   edges  t o  

p e r m i t   t i e   members  to  pass   t h r o u g h   the  i n t e r c o n n e c t e d   a r e a s  
of  the  p a n e l s .   This  p r o v i d e s   an  e s s e n t i a l l y   c o n t i n u o u s  
wal l   form  face  with  a b u t t i n g   j o i n t s   to  v i r t u a l l y   e l i m i n a t e  

any  l e a k a g e   of  c o n c r e t e   t h r o u g h   the  pane l   j o i n t s .  

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

r ea r   edges   of  pane l   r a i l s   used  in  modular   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 ,   the  r ea r   p o r t i o n s   of  the  r a i l   edges  may  be 

adap t ed   to  have  f a s t e n i n g   d e v i c e s   s e c u r a b l e   t h e r e t o .   In  a 
pane l   f ramework  hav ing   the  p e r i m e t e r   frame  of  s i d e r a i l s   and  

endcap  r a i l s   and  a  p l u r a l i t y   of  c r o s s - m e m b e r s   a l l  
i n t e r c o n n e c t e d   to  p r o v i d e   a  r i g i d   f r amework ,   the  f r o n t   f a c e  
of  the  f ramework  is  a d a p t e d   to  have  a  p a n e l   s h e e t i n g  
a f f i x e d   t h e r e t o .   The  r ea r   edges  of  the  pane l   r a i l s   a r e  
adap ted   to  p r o v i d e   in  an  a s s e m b l e d   form  s t r u c t u r e   of  a 
p l u r a l i t y   of  i n t e r c o n n e c t e d   p a n e l s ,   a  p l u r a l i t y   of  o p p o s i n g  
spaced  l edge   p o r t i o n s   which  d e f i n e   an  e l o n g a t e   s l o t .  

F a s t e n e r   means  is  i n s e r t a b l e   t h r o u g h   the  s l o t   and  i s  

adap t ed   to  s ea t   on  the  o p p o s i n g   ledge  p o r t i o n s   to  p r o v i d e  
for  the  m e c h a n i c a l   f a s t e n i n g   of  e l e m e n t s  t o   the  r ea r   e d g e s  
of  the  p a n e l   r a i l s .  

P r e f e r r e d   embodiments   of  the  i n v e n t i o n   are  shown  in  t h e  

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



Figu re   1  is  an  i s o m e t r i c   view  of  i n d i v i d u a l   p a n e l s  
a s s e m b l e d   in  s p a c e d - a p a r t   t i ed   wal l   a r r a n g e m e n t s   f o r  

forming  a  c o n c r e t e   w a l l ;  
F i g u r e   2  is  an  i s o m e t r i c   view  of  a  pane l   s e p a r a t e d   from  a 

s t r o n g   back  of  the  a s sembly   of  F i g u r e   1 ;  

F i g u r e   3  is  an  e x p l o d e d   view  of  s e c t i o n s   of  the  p a n e l  
s i d e r a i l ,   endcap  r a i l   and  c r o s s - m e m b e r ;  

F i g u r e   4  is  an  i s o m e t r i c   view  of  the  s t r o n g   back  p a n e l   o f  

F i g u r e   1  showing  the  r e l a t i o n s h i p   and  i n t e r c o n n e c t i o n   o f  

s i d e r a i l   to  endcap  r a i l   and  c r o s s - m e m b e r ;  

F igu re   5  is  a  p a r t i a l   view  of  a  pane l   s i d e r a i l   a b u t t i n g   a 

s t r o n g   back  s ide   r a i l ,   or  o t h e r   pane l   s i d e r a i l   to  be  
i n t e r c o n n e c t e d   by  a  sw ive l   c l amping   d e v i c e ;  
F i g u r e   6  is  a  s ide   e l e v a t i o n   of  the  pane l   p o r t i o n s   o f  

F i g u r e   5  as  i n t e r c o n n e c t e d   by  the  swive l   c l amping   d e v i c e ;  

F i g u r e   7  is  an  i s o m e t r i c   view  showing  a  c o r n e r   a s semb ly   f o r  
the  wal l   a r r a n g e m e n t   of  F i g u r e   1 ;  
F i g u r e   8  is  a  s e c t i o n   of  the  wal l   a s sembly   of  F i g u r e   1 

showing  the  r e l a t i o n s h i p   of  a  t i e   member  to  the  o p p o s i n g  
wal l   a r r a n g e m e n t s   and  a  t i e   p l a t e   dev i ce   used  to  clamp  t h e  
wa l l s   in  t h e i r   spaced  r e l a t i o n ;  
F igu re   9  is  a  s e c t i o n   t h r o u g h   a  wall   a r r a n g e m e n t   s h o w i n g  
the  t i e   p l a t e   d e v i c e   in  p o s i t i o n ;  

F i g u r e   10  is  a  s ide   e l e v a t i o n   of  an  a l t e r n a t i v e   form  o f  

wall   a r r a n g e m e n t   for  F i g u r e   1;  

F i g u r e   11  is  a  s e c t i o n   t h rough   a n o t h e r   a l t e r n a t i v e   to  t h e  

wal l   a r r a n g e m e n t   of  F i g u r e   1;  

F i g u r e   12  is  a  p e r s p e c t i v e   view  for  an  a l t e r n a t i v e   w a l l  

a r r a n g e m e n t ;  
F i g u r e   13  is  a  p a r t i a l   view  showing  the  c o n s t r u c t i o n   of  t h e  

pane l   of  F i g u r e   12  with  m e c h a n i c a l   f a s t e n i n g   of  p a n e l  
s i d e r a i l ,   endcap  r a i l   and  c r o s s - m e m b e r s ;  



Figu re   14  is  a  s e c t i o n   t h rough   a d j a c e n t   i n t e r c o n n e c t e d  

pane l   s i d e r a i l   and  s t r o n g   back  s i d e r a i l   showing  an 
a l t e r n a t i v e   a r r a n g e m e n t   for  t h e i r   a b u t t i n g   i n t e r f i t ;  

F i g u r e s   15  t h rough   25  show  v a r i o u s   a l t e r n a t i v e s   to  t h e  

manner  of  m e c h a n i c a l   i n t e r c o n n e c t i o n   of  c r o s s - m e m b e r   t o  
s i d e r a i l   of  a  wal l   form  pane l   f rame,   a c c o r d i n g   to  t h i s  

i n v e n t i o n .  

R e f e r r i n g   to  F i g u r e   1,  a  c o n c r e t e   fo rming   s t r u c t u r e   for  u s e  
in  fo rming   a  wal l   is  shown.  It  is  a p p r e c i a t e d ,   h o w e v e r ,  
t h a t   the  p a n e l s ,   a c c o r d i n g   to  t h i s   i n v e n t i o n   as  used  i n  

t h i s   a r r a n g e m e n t   for  fo rming   the  w a l l ,   may  a l so   be  r e a d i l y  
used  in  fo rming   c o n c r e t e   f l o o r s ,   as  s u p p o r t e d   by 

a p p r o p r i a t e   s h o r i n g   s t r u c t u r e .   The  c o n c r e t e   f o r m i n g  
s t r u c t u r e   10  of  F i g u r e   1  for  fo rming   a  c o n c r e t e   wal l   12  i s  

made  up  of  s p a c e d - a p a r t   o p p o s i n g   wal l   a r r a n g e m e n t s   14  and  

16.  The  oppos ing   wal l   a r r a n g e m e n t s   are  t i e d   t o g e t h e r   i n  

t h e i r   s p a c e d - a p a r t   a r r a n g e m e n t   with  t i e   rods  18,  which  a r e  

commonly  used  in  the  t r a d e   and  t i e d   i n to   the  wa l l s   by  way 
of  a  t i e   p l a t e   c l amping   d e v i c e   20.  Each  wal l   a r r a n g e m e n t  
14  and  16  c o n s i s t s   of  a  p l u r a l i t y   of  wal l   form  p a n e l s   22 

which  are  i n t e r c o n n e c t e d   by  i n t e r p o s e d   t i e   member  p a n e l s ,  

or  what  could   be  c o n s i d e r e d   as  s t r o n g   back  p a n e l s   24.  The 

wal l   a r r a n g e m e n t s   are  o r d e r e d   so  t h a t   the  p a n e l s   22  o p p o s e  
one  a n o t h e r   and  t i e   member  p a n e l s   24  oppose  one  a n o t h e r .  

This  e n a b l e s   the  use  of  t i e s   18  to  b r i d g e   oppos ing   t i e  

member  p a n e l s   24  and,  with  p a n e l s   22  i n t e r c o n n e c t e d   to  t h e  

t i e   member  p a n e l s   24,  the  load  e x e r t e d   on  the  p a n e l s   by 
c o n c r e t e   poured  i n to   the  c a v i t y   be tween  the  p a n e l  

a r r a n g e m e n t s   is  t r a n s f e r r e d   to  the  t i e s   by  way  of  the  t i e  

p l a t e   c lamps  20.  Depending  upon  the  s i ze   of  the  w a l l  

a r r a n g e m e n t   and  i t s   p a r t i c u l a r   use,   a l i g n e r s   in  the  form  o f  



a  beam  26  and  a  base  p l a t e   28  may  be  used  to  a l i g n   t h e  
i n t e r c o n n e c t e d   p a n e l s   and  s t r o n g   backs  so  as  to  p r o v i d e  
p a r a l l e l   face  p o r t i o n s   as  g e n e r a l l y   d e s i g n a t e d   at  30  t o  
d e f i n e   the  d e s i r e d   c a v i t y   i n to   which  c o n c r e t e   may  be  p o u r e d  
to  p r o v i d e   smooth  p a r a l l e l   wal l   e x t e r i o r   s u r f a c e s .   The 

a l i g n e r   beams  26  may  be  b o l t e d   to  the  r ea r   faces   of  t h e  
r a i l s   of  the  p a n e l s   and  s t r o n g   backs  by  use  of  p l a t e s   32 
b o l t e d   to  pane l   r a i l s ,   which  g r i p   the  ledge  of  the  beam  t o  

clamp  the  beam  a g a i n s t   the  r ea r   edges  of  the  r a i l s   so  t h a t  
the  p a n e l s   become  a l i g n e d ,   due  to  the  t i e   member  p a n e l s   o r  

s t r o n g   backs  and  wal l   form  p a n e l s   a l l   being  of  the  same 
depth   as  shown .  

By  way  of  us ing   s t r o n g   back  pane l   24  which  in  turn   has  t h e  

pane l   s i d e r a i l s   r e l e a s a b l y   c o n n e c t e d   t h e r e t o ,   an 

a r r a n g e m e n t   is  p r o v i d e d   whereby  l e s s   wall   forming  t i e s   18 

are  r e q u i r e d   to  t i e   the  wal l   a r r a n g e m e n t s   t o g e t h e r   t o  
r e t a i n   the  d e s i r e d   s p a c i n g   be tween  wal l   a r r a n g e m e n t s   when 

c o n c r e t e   is  poured  i n to   the  d e f i n e d   c a v i t y .   By  way  o f  

a d a p t i n g   the  s t r o n g   backs  24  to  r e c e i v e   the  t i e s   18,  s u c h  
t i e s   may  be  l a r g e   rod,   as  compared  to  the  more  commonly 
used  t h in   t i e   p l a t e s .   The  rods  by  way  of  t i e   p l a t e   c l a m p s  
20  are  s e c u r e d   to  the  p a n e l s   so  t h a t   the  outward  f o r c e s   on 
the  p a n e l s ,   by  way  of  wet  c o n c r e t e   poured  t h e r e i n ,   h a s  
t h e i r   load  t r a n s f e r r e d   to  t h e s e   s t r o n g e r   t i e   members  1 8 .  

Thus  in  the  a r r a n g e m e n t   shown,  t h e r e   are  only  two  t i e s   p e r  
t i e   member  pane l   at  pane l   i n t e r c o n n e c t i o n   which  is  by  far   a 
l e s s e r   number  compared  to  the  number  of  r e q u i r e d   t h in   t i e  

p l a t e   members,   where  four  or  f i ve   of  such  t i e s   may  be  

r e q u i r e d   per  pane l   i n t e r c o n n e c t i o n .  

The  manner  in  which  the  pane l   s i d e r a i l s   and  the  s t r o n g  



back  s i d e r a i l s   are  i n t e r c o n n e c t e d   is  more  c l e a r l y   shown  i n  

F i g u r e s   5  and  6;  however ,   to  d e m o n s t r a t e   the  r e l a t i o n s h i p  
of  the  c o n n e c t o r s   to  the  p a n e l s ,   c o n n e c t o r s   34  are  s h o w n .  

S i m i l a r l y ,   c o n n e c t o r s   34  may  be  used  to  i n t e r c o n n e c t   t h e  

p a n e l s ,   as  s t a c k e d   one  upon  the  o t h e r ,  b y   use  of  t h e  

a p e r t u r e s   36  as  shown  in  the  top  and  bot tom  p o r t i o n s   o f  

each  p a n e l .  

Each  pane l   22  c o n s i s t s   of  s p a c e d - a p a r t   s i d e r a i l s   38  w h i c h  

are  i n t e r c o n n e c t e d   at  t h e i r   ends  by  endcap  r a i l s   40  and  a 
p l u r a l i t y   of  c r o s s - m e m b e r s   i n t e r m e d i a t e   the  endcap  r a i l s   40 

are  spaced  a p a r t   as  shown  at  42.  The  endcaps   40  and  t h e  

c r o s s - m e m b e r s   42  are  a l l   m e c h a n i c a l l y   f a s t e n e d   to  t h e  

s i d e r a i l s   38.  Thus  the  p a n e l   f ramework  may  be  s h i p p e d   i n  

i t s   "knockdown"  form.  The  components   can  be  a s s e m b l e d   i n  

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

During  use  of  the  p a n e l s ,   any  damage  to  i n d i v i d u a l  

c r o s s - m e m b e r s   42,  s i d e r a i l s   38  or  endcaps   40  may  be 

r e p a i r e d   by  s imply   d i s a s s e m b l i n g   p a r t i a l l y   or  t o t a l l y   t h e  

pane l   f ramework  to  p e r m i t   r e p l a c e m e n t .   The  a r r a n g e m e n t   may 
a l so   be  a d a p t e d   to  p e r m i t   a d d i t i o n   or  removal   o f  

c r o s s - m e m b e r s   42  from  the  frame  in  s i t u a t i o n s   when  i t   i s  

d e s i r e d   to  e i t h e r   s t r e n g t h e n   the  pane l   or ,   in  view  of  a 

s u b s e q u e n t   use ,   remove  a p p r o p r i a t e   c r o s s - m e m b e r s   when  l e s s  

s t r e n g t h   in  the  p a n e l   is  r e q u i r e d .   In  d i s a s s e m b l i n g   t h e  

p a n e l ,   c r o s s - m e m b e r s ,   which  w i l l   be  r e u s e d ,   may  remain  on 

the  plywood  f a c i n g   when  it   is  n e c e s s a r y   to  remove  t h e  

plywood  f a c i n g   to  r e p a i r   the  p a n e l .   On  r e a s s e m b l y ,   t h e  

r eused   c r o s s - m e m b e r s   and  r e p l a c e d   c r o s s - m e m b e r s   may  be  

r e f a s t e n e d   to  the  s i d e r a i l s .   The  f ramework  is  such  t h a t  

the  i n t e r c o n n e c t i o n   of  the  c r o s s - m e m b e r s   to  s i d e r a i l s   w i t h  

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



s h e e t i n g ,   fo rming   the  face  30,  may  be  a f f i x e d .   Such  p a n e l  
s h e e t i n g   may  be  in  the  form  of  commonly  used  p lywood,   o r  
s t e e l ,   a luminum,   or  f i b r e g l a s s   shee t   to  ment ion   only  a  f e w .  

T h e  t i e   member  p a n e l s   s t r o n g   backs  24  are  c o n s t r u c t e d   in  a 
s i m i l a r   manner ,   where  the  f ramework  for  the  s t r o n g   b a c k  

c o m p r i s e s   s i d e r a i l s   44  and  endcap  r a i l s   46  w i t h  

i n t e r c o n n e c t i n g   c r o s s - m e m b e r s   48.  The  c r o s s - m e m b e r s   48  a r e  

adap ted   so  as  to  p e r m i t   the  t i e s   18  to  pass   t h e r e t h r o u g h ,  
which  is  shown  and  d e s c r i b e d   in  more  d e t a i l   with  r e s p e c t   t o  

F i g u r e   4 .  

R e f e r r i n g   to  F i g u r e   2,  the  pane l   22  and  s t r o n g   back  24  a r e  
shown  in  more  d e t a i l .   The  s i d e r a i l s   38  of  pane l   22  i n c l u d e  

a p e r t u r e s   36  which  are  a l so   p r o v i d e d   in  the  endcaps   4 0 .  

S i m i l a r l y ,   with  the  s i d e r a i l s   44  and  endcaps   46  of  t h e  

s t r o n g   back  24,  a p e r t u r e s   36  are  p r o v i d e d .   The  a p e r t u r e s  
in  the  s i d e r a i l s   of  the  s t r o n g   back  and  wal l   p a n e l s   a r e  
p o s i t i o n e d   so  as  to  be  in  r e g i s t e r   when  a  s t r o n g   back  24  i s  
a b u t t e d   a g a i n s t   a  pane l   22.  Thus  the  c o n n e c t o r s   34  may  be 

p o s i t i o n e d   t h r o u g h   the  a p e r t u r e s   36  and  moved  i n to   p o s i t i o n  
to  clamp  the  s i d e r a i l s   of  the  wall   form  pane l   and  s t r o n g  
back  t i g h t l y   t o g e t h e r .  

A c c o r d i n g   to  the  a r r a n g e m e n t   of  F i g u r e   2,  to  e n s u r e   t h a t  
the  s t r o n g   back  and  wal l   form  p a n e l s   are  of  equa l   d e p t h ,  
the  s i d e r a i l s   for  each  pane l   are  the  same  c o n f i g u r a t i o n   and  

the  endcap  r a i l s   for  each  pane l   are  the  same  c o n f i g u r a t i o n  
and  a l l   are  of  equal   d e p t h .   Thus  the  m e c h a n i c a l  
i n t e r c o n n e c t i o n   of  the  c r o s s - m e m b e r s   42  and  48  and  t h e  

endcaps   40  and  46  to  the  s i d e r a i l s   38  or  44  are  a l l   done  i n  

the  same  m a n n e r .  



R e f e r r i n g   to  F i g u r e s   3  and  4,  such  m e c h a n i c a l  

i n t e r c o n n e c t i o n   of  the  modular   form  p a n e l s   and  s t r o n g   b a c k  

p a n e l s   is  shown.  In  F i g u r e   3,  the  wal l   form  pane l   22  h a s  
i t s   s i d e r a i l   38  c o n n e c t e d   to  the  endcap  r a i l   40  by  use  o f  

an  angle   b r a c k e t   50.  The  endcap  r a i l   40  is  d i f f e r e n t   i n  
c r o s s - s e c t i o n   to  the  s i d e r a i l   38  with  r e g a r d   to  t h e  

p r o v - i s i o n   of  a  comple t e   b o l t   s l o t   a r r a n g e m e n t   52  on 
s i d e r a i l   38  which  is  only  p a r t i a l l y   p r o v i d e d   on  the  e n d c a p  
r a i l   40.  A  b o l t   53,  as  a d a p t e d   for  use  with  the  b o l t   s l o t  

52,  has  a  s p e c i a l l y   shaped  head  55  which  p e r m i t s   i t s  
i n s e r t i o n   i n to   the  bo l t   s l o t   and  can  then  be  r o t a t e d   90 

d e g r e e s   in  the  d i r e c t i o n   of  arrow  57  to  cause   the  i n n e r f a c e  

of  the  b o l t   head  59  to  s ea t   w i t h i n   the  b o l t   s l o t   52.  A 

squa re   shaped  s h o u l d e r   61  is  p r o v i d e d   on  the  s p e c i a l l y  

shaped  b o l t   53  to  abut  the  edges  of  the  b o l t   s l o t   t o  

p r e v e n t   t u r n i n g   of  the  b o l t   when  a  nut  or  o t h e r   d e v i c e   i s  

s e c u r e d   to  the  bo l t   in  a t t a c h i n g   e l e m e n t s   to  the  r ea r   f a c e  
of  the  p a n e l s .   The  b o l t   s l o t   52  has  o u t w a r d l y   e x t e n d i n g  

o p p o s i n g   spaced   l edges   63  and  65.  Such  l e d g e s   d e f i n e   a l o n g  
t h e i r   edge  p o r t i o n s   67  the  e l o n g a t e   b o l t   s l o t   g e n e r a l l y  
d e s i g n a t e d   69.  The  i n n e r f a c e   59  of  the  b o l t   head  r e s t   on 
the  a b u t m e n t s   71  of  the  l e d g e s   63  and  65  to  r e t a i n   the  b o l t  

in  the  s l o t   when  e l e m e n t s   are  f a s t e n e d   to  the  b o l t .   The 

shape  for  the  bo l t   s l o t   52  may  be  so  d i m e n s i o n e d   to  r e c e i v e  

a  hexagon  nu t ,   such  t h a t   o r d i n a r y   b o l t s   may  be  t h r e a d e d  
i n to   the  hexagon  nut  as  r e t a i n e d   behind  the  abu tmen t   f a c e s  

71  of  the  l e d g e s   63  and  6 5 .  

The  b o l t   s l o t   ledge  p o r t i o n s   on  the  r a i l   r ea r   edges  a l s o  

p r o v i d e   the  a d d i t i o n a l   m a t e r i a l   r e q u i r e d   to  give  t h e  

d e s i r e d   moment  of  i n e r t i a   in  the  aluminum  r a i l s   t o  
w i t h s t a n d   the  loads   to  be  s u p p o r t e d   by  the  r a i l s .  



This  b o l t   s l o t   a r r a n g e m e n t   is  p a r t i c u l a r l y   u s e f u l   when 

c l amping   a l i g n m e n t   beams,  such  as  a l i g n m e n t   beam  26  shown 
in  F i g u r e   1,  where  the  p l a t e   p o r t i o n s   32  clamp  an  edge  o f  

the  a l i g n m e n t   beam  26  a g a i n s t   the  p l a n a r   rear   face  of  t h e  
wal l   a r r a n g e m e n t .   In  a d d i t i o n   to  the  a l i g n m e n t   b e a m s ,  
o t h e r   e l e m e n t s   may  be  s e c u r e d   to  the  r ea r   p o r t i o n s   of  t h e  

pane l   r a i l s ,   such  as  wal l   b race   a r r a n g e m e n t s ,   wind  b r a c e  

a r r a n g e m e n t s ,   c a t w a l k   b r a c k e t s ,   d e v i c e s   for  e n s u r i n g   a 
v e r t i c a l   o r i e n t a t i o n   for  the  wal l   a r r a n g e m e n t s ,   t i e   p l a t e s  
to  the  r e a r   pane l   edges ,   r e i n f o r c i n g   members  or  l o a d  

g a t h e r i n g   members,  namely  w a l e r s ,   and  o t h e r   e l e m e n t s   w h i c h  

may  be  d e s i r a b l y   c o n n e c t e d   to  the  r ea r   f aces   of  t h e  

p a n e l s .   As  to  the  endcap  r a i l s   40,  which  i n c l u d e   only  a 
p o r t i o n   of  the  bo l t   s l o t ,   i t   can  be  seen  t h a t   endcap  r a i l  

40  has  a  ledge  p o r t i o n   41  with  an  abu tment   43.  When  p a n e l s  

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

p a n e l s ,   then  the  oppos ing   endcap  r a i l s   d e f i n e   between  t h e  

oppos ing   l e d g e s   41  a  b o l t   s l o t   a long  the  abu tment   edges  43 
of  the  j o i n e d   endcap  r a i l s .   S u f f i c i e n t l y   l a r g e   w a l e r s   may 
be  s e c u r e d   to  the  pane l   r ea r   edges  to  r e i n f o r c e   the  m o d u l a r  
wal l   form  a r r a n g e m e n t   to  an  e x t e n t   which  forms  a  g a n g  w a l l  
form  u n i t .   This  so  formed  gang  wal l   form  un i t   may  be  

h o i s t e d   by  a  c rane   and  moved  to  a n o t h e r   l o c a t i o n   to  p o u r  
a n o t h e r   w a l l .  

A  b u t t   type  i n t e r c o n n e c t i o n   of  endcap  r a i l   40  to  s i d e r a i l  
38  is  p r o v i d e d .   The  endcap  r a i l   40  o v e r l a p s   the  s i d e r a i l  

38,  as  shown  in  F i g u r e   2,  where  i n t e r f e r i n g   p o r t i o n s   o f  

s i d e r a i l   and  endcap  r a i l   i n t e r i o r   are  cut  away  to  p r o v i d e  
for  p r o p e r   i n t e r f i t .   Such  i n t e r f i t t i n g   of  s i d e r a i l   to  end  

r a i l   c o n n e c t i o n   is  c o m p l e t e d   by  way  of  the  angle   b r a c k e t  

50,  where  s e l f - t a p p i n g   screws  54  are  used  to  ex tend   t h r o u g h  



a p e r t u r e s   56  in  s i d e r a i l   and  endcap  r a i l s   and  engage  t h e  
b r a c k e t   a p e r t u r e s   58  to  form  a  t i g h t   f ixed   i n t e r c o n n e c t i o n  

of  s i d e r a i l   to  endcap  r a i l .  

To  c o m p l e t e   the  f r amework ,   c r o s s - m e m b e r s   42  are  p r o v i d e d  
i n t e r m e d i a t e   the  endcap  r a i l s   of  the  thus  formed  p e r i m e t e r  
f rame.   The  c r o s s - m e m b e r s   42  are  d i r e c t l y   f a s t e n e d   to  t h e  
s i d e r a i l s   38  a g a i n s t   i t s   p l a n a r   i n t e r i o r   face  p o r t i o n   6 0 .  
The  c r o s s - m e m b e r   42  has  an  end  p o r t i o n   62  which  p r e s e n t s   a 
p l a n a r   face   g e n e r a l l y   d e s i g n a t e d   64,  which  mates  and  a b u t s  
the  p l a n a r   face   60  of  the  s i d e r a i l   38.  To  a c c o m p l i s h   a 
f ixed   m e c h a n i c a l   f a s t e n i n g   of  the  end  p o r t i o n   62  of  t h e  

c r o s s - m e m b e r   42  to  the  c o r r e s p o n d i n g   s i d e r a i l   38,  a  means  
is  p r o v i d e d   for  making  the  m e c h a n i c a l   c o n n e c t i o n   i n  
c o m b i n a t i o n   with  the  use  of  m e c h a n i c a l   f a s t e n e r s .  

A c c o r d i n g   to  the  embodiment   of  F igu re   3,  such  means  is  i n  
the  form  of  p o r t i o n s   on  the  c ro s s -member   42  which  c o o p e r a t e  
with  the  m e c h a n i c a l   f a s t e n e r s   66  in  the  form  o f  

s e l f - t a p p i n g   screws  to  m e c h a n i c a l l y   c o n n e c t   and  t i g h t l y  
draw  the  p l a n a r   face   p o r t i o n   64  of  the  c r o s s - m e m b e r   42 

a g a i n s t   the  p l a n a r   face   60  of  s i d e r a i l   38.  Such  means  f o r  

c o o p e r a t i n g   with  the  f a s t e n e r   66  is  in  the  form  of  an 
a r c u a t e   c h a n n e l   68  p r o v i d e d   on  the  i n t e r i o r   s u r f a c e s   of  t h e  

c r o s s - m e m b e r   42.  The  a r c u a t e   c h a n n e l s   68  are  a p p r o p r i a t e l y  
d i m e n s i o n e d   so  t h a t   the  s e l f - t a p p i n g   screws  66  are  f i r m l y  
screwed  i n to   the  o p e n i n g s   d e f i n e d   at  the  ends  of  t h e  

a r c u a t e   c h a n n e l   6 8 .  

The  c o o p e r a t i o n   of  the  a r c u a t e   c h a n n e l   68  with  the  f a s t e n e r  

66  is  such  t h a t   the  f a s t e n e r   66  may  be  removed  from  t h e  

c h a n n e l s   to  p e r m i t   removal   and  r e p l a c e m e n t   of  one  or  more  
of  the  c r o s s - m e m b e r s   42,  which  may  have  become  damaged  i n  



use.  A l t e r n a t i v e l y ,   should   i t   be  r e q u i r e d   to  r e p l a c e   a 
s i d e r a i l   38  due  to  damage,  the  f a s t e n e r s   66  are  r e m o v e d  
from  each  c r o s s - m e m b e r   end  62  to  p e r m i t   r e p l a c e m e n t   of  a 
s i d e r a i l   38.  Because   of  the  c o o p e r a t i o n   of  the  a r c u a t e  

c h a n n e l   68  with  the  f a s t e n e r   66  and  removal   t h e r e f r o m  
avo ids   damaging  the  a r c u a t e   c h a n n e l   68,  such  c r o s s - m e m b e r s  
48  may  be  r e u s e d   where  new  or  the  same  f a s t e n e r s   66  a r e  
used  to  r e c o n n e c t   the  s i d e r a i l   38  to  the  c r o s s - m e m b e r   42 

which  are  r e u s e d   in  the  r e a s s e m b l y .  

The  a b u t t i n g   f a c e s   of  the  c r o s s - m e m b e r   end  62,  with  t h e  

p l a n a r   face   60  of  the  s i d e r a i l   38,  are  drawn  t i g h t l y  

t o g e t h e r   by  the  f a s t e n e r   66  in  c o o p e r a t i o n   with  the  a r c u a t e  

groove  p o r t i o n s   68  p r o v i d e   for  a  s e c u r e ,   f i xed   m e c h a n i c a l  

i n t e r c o n n e c t i o n   of  c r o s s - m e m b e r   ends  with  o p p o s i n g  
s i d e r a i l s .   Such  a r r a n g e m e n t   p r e v e n t s   r e l a t i v e   movements  o f  
the  c r o s s - m e m b e r   end  p o r t i o n   r e l a t i v e   to  the  s i d e r a i l   t o  

p r o v i d e   a  s t r o n g   i n t e r c o n n e c t i o n   which  a s s u r e s   p a n e l   f r a m e  
s t r u c t u r a l   i n t e g r i t y   in  use  and  s i g n i f i c a n t l y   r e d u c e s   t h e  
d e f l e c t i o n   in  each  c r o s s - m e m b e r   when  s u p p o r t i n g   the  l o a d s  

of  poured  c o n c r e t e   compared  to  an  a r r a n g e m e n t   where  t h e  

c r o s s - m e m b e r   ends  are  f r ee   of  the  s i d e r a i l s .  

The  s i d e r a i l   38  and  endcap  r a i l s   40  i n c l u d e   on  t h e i r  
i n t e r i o r   s u r f a c e ,   l e d g e s   70.  Such  l e d g e s   are  spaced  f r o m  
the  ou t e r   face   p o r t i o n   72  and  74  of  the  endcap  r a i l   40  and  
s i d e r a i l   38  to  accommodate   the  t h i c k n e s s   of  the  p a n e l  
s h e e t i n g   m a t e r i a l   76.  In  t h i s   i n s t a n c e ,   the  pane l   s h e e t i n g  
m a t e r i a l   is  plywood  and  is  p l aced   a g a i n s t   the  l e d g e s   7 0 ,  
where  the  face   of  the  plywood  pane l   76  is  c o p l a n a r   with  t h e  

f aces   d e f i n e d   by  p o r t i o n s   72  and  74  of  the  endcap  and  
s i d e r a i l s .   The  p a n e l   76  is  s e c u r e d   to  the  frame  l e d g e s   by 



f a s t e n e r s ,   such  as  woodscrews  78  which  ex tend   t h r o u g h  
a p e r t u r e s   80  in  the  l e d g e s .   The  woodscrews   78  are  of  a 
depth  l e s s   than  the  combined  t h i c k n e s s   of  the  ledge  70  and 
the  plywood  76,  so  t h a t   the  screw  does  not  p r o j e c t   t h r o u g h  
the  plywood  f a c e .  

V a r i o u s   f o r c e s   are  e x e r t e d   on  the  pane l   in  use.   The 

p r ima ry   f o r c e   is  a g a i n s t   the  face   of  the  plywood  pane l   76 

as  i t   c o n f i n e s   wet  c o n c r e t e   poured  a g a i n s t   the  f ace .   Such  
fo rce   on  the  pane l   is  t aken   up  by  the  p e r i m e t e r   frame  and 
the  c r o s s - m e m b e r s   42.  The  c r o s s - m e m b e r s   42  are  p r o v i d e d  
with  f l a n g e s   80,  which  are  i n t e g r a l   with  the  s i d e s   82  and 

84  of  the  c r o s s - m e m b e r .   The  s i d e s   82  and  84  c o n v e r g e  
towards   one  a n o t h e r   and  are  i n t e r c o n n e c t e d   at  t h e i r  

n a r r o w e s t   s p a c i n g   by  t r a n s v e r s e   wal l   86.  The  h e i g h t  
d i m e n s i o n   of  the  c r o s s - m e m b e r   42  from  the  u n d e r s i d e   of  i t s  

f l a n g e   80  to  the  upper  s u r f a c e   of  t r a n s v e r s e   wal l   86  i s  
such  to  f i t   w i t h i n   the  s p a c i n g   between  the  upper  s u r f a c e   o f  

ledge  70  and  the  u n d e r s i d e   88  of  b o l t   s l o t   a r r a n g e m e n t   52 .  

The  c r o s s - m e m b e r s   42  have  f a s t e n e r s   90  which  are  w o o d s c r e w s  

and  which  ex tend   t h r o u g h   a p e r t u r e s   92  and  f l a n g e s   80  and 

are  sc rewed  in to   the  plywood  f a c i n g   76.  This  s e c u r e s   t h e  

r e l a t i o n s h i p   of  the  c r o s s - m e m b e r   f l a n g e s   80  to  the  p l y w o o d  
face  to  take  up  the  load  when  the  p a n e l   is  in  use .   The 
fo r ce   on  the  pane l   76  a t t e m p t s   to  push  the  c r o s s - m e m b e r s   42 

away  from  the  ledge  area   70  of  the  p e r i m e t e r   f rame.   T h i s  

p l a c e s   the  f a s t e n e r s   66  in  shear   which  is  the  m o s t  
e f f e c t i v e   use  of  the  f a s t e n e r s   in  r e s i s t i n g   such  f o r c e s .  

To  a s s i s t   the  f a s t e n e r s   in  r e s i s t i n g   t h i s   f o r c e ,   the  w a l l  

p o r t i o n   86,  as  it   f i t s   snug ly   b e n e a t h   the  bo l t   s l o t  

a r r a n g e m e n t   52  and  c o n t a c t s   i t s   u n d e r s i d e   88,  enhances   t h e  

r e s i s t a n c e   to  the  c r o s s - m e m b e r   being  pushed  t r a n s v e r s e l y  



from  the  s i d e r a i l .   Another   f o r c e ,   which  i s  e x e r t e d   on  t h e  

pane l   frame  p a r t i c u l a r l y   when  the  p a n e l s   are  c o n n e c t e d   t o  
s t r u c t u r e s   for  forming  c o r n e r s ,   the  r e l a t i o n s h i p   of  w h i c h  
is  shown  in  F i g u r e   7.  These  f o r c e s   tend  to  pu l l   t h e  
s i d e r a i l s   38  in  a  d i r e c t i o n   o u t w a r d l y   away  from  t h e  
c r o s s - m e m b e r   ends  42.  Such  f o r c e s   p l a c e   the  f a s t e n e r s   78 

in  the  s i d e r a i l s   38,  which  c o n n e c t   the  pane l   76  to  t h e  

l edges   70,  in  s h e a r .   However,   t h i s   f o r ce   a l so   a p p l i e s   a 
d i r e c t   p u l l o u t   f o r c e   on  f a s t e n e r   66.  To  compensa t e   f o r  

t h i s ,   a d d i t i o n a l   f a s t e n e r s   94  are  pa s sed   t h rough   a p e r t u r e s  
(not  shown)  in  the  base  p o r t i o n   of  the  bo l t   s l o t  

a r r a n g e m e n t   52  and  are  screwed  i n to   a p e r t u r e s   96  of  t h e  

t r a n s v e r s e   endwa l l   p o r t i o n   86.  Thus  t he se   f a s t e n e r s   94  a r e  
a l so   p l a c e d   under  shear   when  the  pane l   is  u s e d ,  
p a r t i c u l a r l y ,   in  a t t a c h m e n t   to  c o r n e r   a r r a n g e m e n t  
s t r u c t u r e s .  

The  c r o s s - m e m b e r s   42  and  the  f rames   may  be  made  of  v a r i o u s  

m e t a l s ,   such  as  s t e e l   which  has  high  s t r e n g t h   p r o p e r t i e s ,  
or  may  be  made  of  aluminum  or  magnesium  a l l o y s .   For  t h e  

p r e f e r r e d   embodiment   of  F i g u r e   3,  the  s i d e r a i l s   and  
c r o s s - m e m b e r s   42  are  formed  of  aluminum  a l l o y ,   thus  t h e  

s t r u c t u r e s   may  be  e x t r u d e d .   The  t r a p a z o i d a l   shape ,   d e f i n e d  

in  p a r t   by  the  c r o s s - m e m b e r   s e c t i o n   42,  has  c o n v e r g i n g  
s i d e w a l l s   82  and  84  which   p r o v i d e s   a  s t r o n g   load  s u p p o r t i n g  
member.  The  c o n n e c t i o n   of  the  s p a c e d - a p a r t   s i d e w a l l s   8 2 ,  
84  to  the  s i d e r a i l s   38  by  way  of  f a s t e n e r s   66,  e n h a n c e s  

r e s i s t a n c e   to  t o r s i o n   when  the  p a n e l   is  p l aced   under  l o a d  

and  p r o v i d e s   f l a n g e s   80  which  are  r e a d i l y   f a s t e n e d   to  t h e  

pane l   76.  On  the  u n d e r s i d e   of  the  f l a n g e s   80,  r i d g e s   98 

may  be  e x t r u d e d   which  b i t e   i n to   the  pane l   face  76.  The 

pu rpose   of  t hese   r i d g e s   98  is  to  p r e v e n t   c o n c r e t e ,   w h i c h  



has  j u s t   been  p o u r e d ,   from  runn ing   under  the  f l a n g e s   and  

g a t h e r i n g   in  the  i n t e r i o r   of  the  c r o s s - m e m b e r   42  as  t h e  

panel   abu t s   the  f l a n g e s   8 0 .  

F i g u r e   4  shows  the  a s sembly   of  the  t i e   member  or  s t r o n g  
back  pane l   24.  The  s t r o n g   back  pane l   has  endcap  r a i l s   46 

with  s i d e r a i l s   44.  The  c o r n e r s   of  the  frame  for  the  s t r o n g  
back  44  are  m e c h a n i c a l l y   i n t e r c o n n e c t e d   in  a  manner  s i m i l a r  

to  t h a t   of  the  wal l   form  pane l   of  F i g u r e   3.  M e c h a n i c a l  

f a s t e n e r s ,   in  the  form  of  s e l f - t a p p i n g   screws  100,  a r e  
screwed  t h r o u g h   the  s i d e r a i l   and  endcap  r a i l s   and  i n to   t h e  

b r a c k e t   shown  in  dot  at  102.  The  a b u t t i n g   r e l a t i o n s h i p   o f  

the  ends  of  the  s i d e r a i l s   44  to  the  u n d e r s i d e   of  t h e  

endcaps   46  is  shown  in  F i g u r e   4  as  they  are  m e c h a n i c a l l y  
f a s t e n e d   to  one  a n o t h e r .   The  c r o s s - m e m b e r   48  of  the  s t r o n g  
back  pane l   is  m e c h a n i c a l l y   s e c u r e d   to  the  s i d e r a i l s   44  i n  

the  same  manner  as  with  the  s i d e r a i l   i n t e r c o n n e c t i o n   o f  

F igu re   3  of  the  wal l   form  p a n e l .   The  c r o s s - m e m b e r   48  h a s  

on  i t s   c o n v e r g i n g   s i d e w a l l s   104  and  106  the  a r c u a t e   c h a n n e l  

p o r t i o n s   108  in to   which  the  m e c h a n i c a l   f a s t e n e r s   110  a r e  
s c r ewed .   This  draws  the  p l a n a r   face  112  of  t h e  

c r o s s - m e m b e r   48  a g a i n s t   the  p l a n a r   face  114  of  the  s i d e r a i l  

44.  The  i n t e r f i t t i n g   r e l a t i o n s h i p   of  the  t r a n s v e r s e   w a l l  

p o r t i o n   116  to  the  u n d e r s i d e   118  of  the  b o l t   s l o t  

a r r a n g e m e n t   120  is  shown.  With  t h i s   embodiment ,   as  w i t h  

the  a r r a n g e m e n t   of  F i g u r e   3,  the  ledge  p o r t i o n s   122  of  t h e  

s i d e r a i l s   are  cut  away  as  at  124  to  r e c e i v e   the  width   o f  

the  c r o s s   member  48 -a t   i t s   f l a n g e   e x t r e m i t i e s   126.  To 

secu re   the  f l a n g e s   128  to  the  pane l   130  which,   a c c o r d i n g   t o  

t h i s   embodiment ,   is  p lywood,   f a s t e n e r s   in  the  form  o f  

woodscrews  132  ex tend   t h r o u g h   a p e r t u r e s   134  and  the  f l a n g e s  
128  and  are  screwed  i n to   the  p l y w o o d .  



To  p r o v i d e   for  the  same  r e l a t i o n s h i p   as  with  the  wal l   fo rm 

panel   of  F i g u r e   3,  in  a d d i t i o n   to  the  f a s t e n e r s   110  b e i n g  
p l aced   in  s h e a r ,   f a s t e n e r s   136  are  used  and  are  s c r e w e d  
in to   the  t r a n s v e r s e   wal l   116  of  the  c r o s s - m e m b e r   48,  so  a s  
to  be  p l a c e d   in  shear   a g a i n s t   f o r c e s   t e n d i n g   to  p u l l   t h e  
s i d e r a i l   44  away  from  the  c r o s s - m e m b e r   48  end  p o r t i o n .  

To  adap t   the  s t r o n g   back  t i e   member  pane l   24  to  i t s   use  i n  
c o m b i n a t i o n   with  t i e s ,   the  pane l   130  has  an  a p e r t u r e   140 

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

t i e .   In  a d d i t i o n ,   the  t r a n s v e r s e   wall   p o r t i o n s   116  of  t h e  
c r o s s - m e m b e r   49  has  an  a p e r t u r e ,   as  shown  in  p a r t ,   at  142 

to  t h e r e b y   a l low  the  t i e   which  spans  oppos ing   s t r o n g   b a c k s  
of  the  wal l   a r r a n g e m e n t   to  ex tend   t h rough   the  s t r o n g   b a c k  

24  and  o u t w a r d l y   t h e r e o f .   Tie  p l a t e s   or  w a l e r s   a r e  
c o n n e c t e d   to  the  t i e s   in  the  manner  d i s c u s s e d   in  F i g u r e s   8 ,  
9  and  11.  Using  t h i s   type  of  t i e   member  pane l   with  t h e  

wal l   form  p a n e l s   avo ids   the  need  to  s l o t   or  ke r f   t h e  
s i d e r a i l s   of  the  p a n e l s   to  r e c e i v e   at  t h e i r  

i n t e r c o n n e c t i o n ,   the  s t a n d a r d   f l a t   t h in   bar  t i e   member.  As 

a  r e s u l t ,   a  l e a k p r o o f   face  is  p r e s e n t e d   to  the  p o u r e d  
c o n c r e t e .  

To  p r o v i d e   for  the  i n t e r c o n n e c t i o n   of  p a n e l s ,   whe ther   t h e y  
be  wal l   form  p a n e l s   or  s t r o n g   back  p a n e l s   to  o t h e r   w a l l  
form  p a n e l s ,   c o n n e c t o r s   of  the  r e l e a s a b l e   type  are  u s e d .  

Accord ing   to  the  embodiment   of  F i g u r e   5,  a  s w i v e l - t y p e  
c lamping   d e v i c e   is  used  which,   in  a  f i r s t   p o s i t i o n ,   may  be  
i n s e r t e d   t h r o u g h   a d j a c e n t   c o n t a c t i n g   pane l   r a i l s   and,  when 

swung  to  a  second  p o s i t i o n ,   clamp  the  s i d e r a i l s   of  a d j a c e n t  

p a n e l s   t o g e t h e r .   This  c o n n e c t o r ,   as  g e n e r a l l y   d e s i g n a t e d  
at  34  in  F i g u r e   5,  is  i n s e r t e d   t h rough   a  type  of  key  s l o t  



36  which  has  a  c i r c u l a r   c e n t r a l   opening   at  144  w i t h  

o u t w a r d l y   e x t e n d i n g   wing  s l o t   p o r t i o n s   146.  T h i s  

a r r a n g e m e n t   is  such  to  r e c e i v e   the  c i r c u l a r   end  148  of  t h e  

swive l   clamp  34  which  has  o u t w a r d l y   e x t e n d i n g   t o g g l e  

p o r t i o n s   150.  The  s w i v e l   clamp  34  has  an  a n n u l a r   b a s e  

p l a t e   152  which  is  s e c u r e d   to  end  148.  Between  the  t o g g l e s  
150  and  the  base  p l a t e   152  is  a  type  of  lock  washer  154 

which  o p e r a t e s   in  a  manner  so  as  to  cause   the  d i s t a n c e  

between  i t s   face   and  the  t o g g l e s   150  to  d e c r e a s e   as  t h e  

clamp  34  is  swung  downwardly   in  the  d i r e c t i o n   of  arrow  156 

to  draw  the  o p p o s i n g   f a ce s   of  the  pane l   r a i l s   38  and,  i n  

t h i s   embod imen t ,   s t r o n g   back  r a i l   44  t o g e t h e r .   The  h a n d l e  

p o r t i o n   158  abu t s   the  f a c e s   of  the  b o l t   s l o t   a r r a n g e m e n t   52 

of  the  wal l   form  p a n e l .   This  r e l a t i o n s h i p   is  shown  more  

c l e a r l y   in  F i g u r e   6.  The  a b u t t i n g   c o n t a c t i n g   r e l a t i o n s h i p  

of  the  s i d e r a i l s   is  g e n e r a l l y   d e s i g n a t e d   at  160,  as  t h e  

s i d e r a i l s   are  c lamped  t o g e t h e r   by  c l amping   d e v i c e   34.  To 

p r o v i d e   for  a p p r o p r i a t e   c l amping   a c t i o n ,   both  s i d e r a i l s   38 

and  44  are  p r o v i d e d   with  r i d g e   p o r t i o n s   162  and  164  w h i c h  

oppose  and  abut   one  a n o t h e r .   I n t e r m e d i a t e   r i d g e s   166 

oppose  one  a n o t h e r ;   however ,   the  r i d g e s   166  are  of  a  l e s s e r  

h e i g h t   than  r i d g e s   162  and  164  to  p r o v i d e   a  s l i g h t   s p a c i n g  

t h e r e b e t w e e n .   This  p e r m i t s   the  f a c e s   of  the  s i d e r a i l s   38 

and  44  to  move  s l i g h t l y   towards   one  a n o t h e r   in  p r o v i d i n g   a 

s p r i n g   a c t i o n   as  the  sw ive l   clamp  34  is  swung  downwardly   i n  

the  d i r e c t i o n   of  arrow  56  to  p r o v i d e   a  s e c u r e   c l amping   o f  

the  pane l   s i d e r a i l   f a c e s .  

A l t e r n a t i v e   forms  of  d e v i c e s   for  c l amping   the  s i d e r a i l s   o f  

the  a d j o i n i n g   p a n e l s   t o g e t h e r   are  g e n e r a l l y   shown  in  F i g u r e  

12,  where  the  f l a t   bar  t i e s   are  used.   Such  an  a r r a n g e m e n t  

is  commonly  r e f e r r e d   to  as  the  key  and  wedge  a r r a n g e m e n t .  



F i g u r e   7  shows  a  c o r n e r   a s sembly   for  s p a c e d - a p a r t   w a l l  

a r r a n g e m e n t s .   The  c o r n e r   a s sembly   i n c l u d e s   on  i t s   o u t e r  
wal l   p o r t i o n   s t a n d a r d   p a n e l s   d e s i g n a t e d   at  22  of  t h e i r  

u sua l   c o n s t r u c t i o n   having  the  s i d e r a i l s   38,  which  s u p p o r t  
the  plywood  f a c i n g   p a n e l s   76  at  a  90  deg ree   ang le   r e l a t i v e  

to  one  a n o t h e r .   The  r i d g e s   162  of  the  p a n e l s   abut   one  
a n o t h e r   to  d e f i n e   the  o u t e r   c o r n e r   of  the  w a l l .   To  d e f i n e  

the  i n t e r i o r   c o r n e r   of  the  w a l l ,   s p e c i a l l y   shaped  s i d e r a i l s  

for  c o r n e r   p a n e l s   are  used .   The  c o r n e r   p a n e l s   a r e  

g e n e r a l l y   d e s i g n a t e d   at  168  and  170.  Each  pane l   has  a 
s i d e r a i l   172  having  an  o u t w a r d l y   e x t e n d i n g   f l a n g e   p o r t i o n  
at  174  and  an  a n g u l a r   t r a n s v e r s e l y   e x t e n d i n g   f l a n g e   p o r i o n  

176;  the  o b t u s e   ang le   between  which  being  a p p r o x i m a t e l y   135 

d e g r e e s .   The  s i d e r a i l   172  has  at  i t s   r e a r   p o r t i o n   a  f l a n g e  
a r r a n g e m e n t   180  which,   when  i t   opposes   the  c o r r e s p o n d i n g  
f l a n g e   a r r a n g e m e n t   of  the  o t h e r   s i d e r a i l   182,  forms  a  b o l t  
s l o t   a r r a n g e m e n t .   The  c o r n e r   p a n e l s   168  and  170  may  be 
i n t e r c o n n e c t e d   in  v a r i o u s   manners   and  s i n c e   an  i n t e r i o r  

c o r n e r   is  d e f i n e d ,   p r e f e r a b l y   b o l t s   as  at  184  are  u s e d .  
The  b o l t s   cause   the  o u t w a r d l y   e x t e n d i n g   face   p o r t i o n s   174 

of  the  p a n e l s   to  c o n t a c t   one  a n o t h e r   and  d e f i n e   t h e  
i n t e r i o r   c o r n e r   of  the  wall   to  be  p o u r e d .  

To  s e c u r e   the  i n t e r s e c t i o n   of  the  o u t e r   p a n e l s   22,  w h i c h  

d e f i n e   the  o u t e r   c o r n e r   a r e a ,   a  c o n n e c t o r   p l a t e   186  i s  

used.   The  c o n n e c t o r   p l a t e   has  two  r a i l   p o r t i o n s   188  and 

190  which  are  at  90  d e g r e e s   r e l a t i v e   to  one  a n o t h e r .   Each  
r a i l   has  r i d g e s   192  which  abut   the  r i d g e s   166  of  the  p a n e l s  
22.  At  the  i n t e r s e c t i o n   of  the  r a i l s   188  and  190,  a  r i d g e  
194  is  p r o v i d e d   to  d e f i n e   an  apex  which  abu t s   the  f a ce s   162 

of  the  p a n e l s .   R a i l s   188  and  190  a l so   i n c l u d e   g r o o v e  
p o r t i o n s   at  196  which  c a p t u r e   the  r i d g e s   164  of  t h e  



s i d e r a i l s   to  hold  them  in  p o s i t i o n .   To  clamp  the  b r a c k e t  

186  to  the  s i d e r a i l s ,   key  s l o t s   36  are  p r o v i d e d   and  w h i c h  

a d d i t i o n a l l y   i n c l u d e   squa re   s l o t t e d   p o r t i o n s   198  to  p e r m i t  

use  of  e i t h e r   the  s w i v e l   clamp  34  of  F igu re   5  or  the  use  o f  

key  and  w e d g e s .  

Turn ing   to  F i g u r e   8,  the  r e l a t i o n s h i p   of  the  t i e s   18  to  t h e  

s t r o n g   back  p a n e l s   24  is  shown.  The  t i e   18  e x t e n d s   t h r o u g h  

the  a p e r t u r e s   140  in  the  plywood  f ace s   130  of  the  s t r o n g  
backs  and  t h r o u g h   a p e r t u r e s   142  of  the  c r o s s - m e m b e r s   48  o f  

oppos ing   s t r o n g   back  p a n e l s .   The  t i e   rod  18  is  c i r c u l a r  

and  has  p r o v i d e d   on  i t s   s u r f a c e   s p i r a l - s h a p e   r i d g e s   200  t o  

p r o v i d e   a  c o a r s e   t h r e a d .   The  t i e   rod  18  is  of  s u f f i c i e n t  

l e n g t h   to  ex tend   o u t w a r d l y   beyond  the  bo l t   s l o t  

a r r a n g e m e n t s   120  of  each  s t r o n g   back  and  thus  e x t e n d  

o u t w a r d l y   beyond  in  e s s e n c e   the  r ea r   edge  or  r ea r   face  o f  

the  wal l   a r r a n g e m e n t .  

To  p r o v i d e   for  removal   of  the  wal l   form  t i e s   18  from  a 

poured  se t   c o n c r e t e   w a l l ,   p l a s t i c   t u b u l a r   i n s e r t s   202  a r e  
used  and  which  are  l o c a t e d   between  the  oppos ing   p a n e l  

p o r t i o n s   130  by  i n s e r t   s e a l e r s   204  which  have  an  a n n u l a r  

f l a n g e   at  206  for  a b u t t i n g   the  f a c e s   of  the  p a n e l s   1 3 0 .  

A f t e r   the  c o n c r e t e   wal l   has  se t   and  the  s t r o n g   back  p a n e l s  

are  removed  from  the  w a l l s ,   the  t i e s   18  may  be  s imply   s l i d  

out  of  the  tube  i n s e r t   202.  The  tube  i n s e r t   s e a l e r s   204 

may  be  removed  from  the  c o n c r e t e   wal l   and  the  r e s u l t i n g  

h o l e s   in  the  wal l   may  be  p a t c h e d   with  a p p r o p r i a t e   p a t c h i n g  

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

f i n i s h i n g   m a t e r i a l   may  be  a p p l i e d .  

To  g a t h e r   the  load  from  the  p a n e l s   and  apply  i t   to  the  t i e  



members  18,  a  t i e   p l a t e   20  i s  u s e d .   The  t i e   p l a t e   has  an 
a p e r t u r e   208  p r o v i d e d   t h e r e i n   t h r o u g h   which  the  t i e   rod  18 
e x t e n d s .   The  a p e r t u r e   208  is  p r o v i d e d   with  b e a r i n g   m a t e r i a l  

210  which  is  swedged  in to   p o s i t i o n   to  p r o v i d e   a  b e a r i n g  
s u r f a c e   a g a i n s t   which  the  c o n n i c a l   b e a r i n g   s u r f a c e   212 

a b u t s ,   as  the  winged  nut  214  having   wing  p o r t i o n s   216  i s  
t h r e a d e d   onto   the  t i e   18  and  t i g h t e n e d   a g a i n s t   the  p l a t e .  
To  f a c i l i t a t e   t h i s   t i g h t e n i n g   and  engagement   of  the  wing 
nut  214  with  the  rod  18,  it  has  i n t e r n a l l y   t h e r e o f   a  c o a r s e  
t h r e a d e d   p o r t i o n   218  which  a p p r o p r i a t e l y   engages   the  c o a r s e  
t h r e a d   200  on  the  t i e   rod.  The  t i e   p l a t e   has  an  i n t e r i o r  

s u r f a c e   p o r t i o n   at  220  which  abu t s   the  e x t e r i o r   s u r f a c e s  

222  of  the  s i d e r a i l s .   S u r f a c e s   222  a l l   l i e   in  the  same 
p lane   due  to  the  equal   depth  of  the  s i d e r a i l s   of  the  s t r o n g  
back  and  wal l   p a n e l s .   So  as  to  c a p t u r e   and  t h e r e b y  
r e s t r a i n   the  pane l   s i d e r a i l s   from  moving  l a t e r a l l y   r e l a t i v e  

to  the  l e n g t h   of  the  pane l   edges ,   the  t i e   p l a t e   is  p r o v i d e d  
with  r i d g e s   or  f l a n g e s   224  which  ex tend   from  the  face   220 
and  abut  the  edges  226  of  the  bo l t   s l o t   a r r a n g e m e n t s   52  o f  
the  wal l   form  p a n e l s .   Thus  when  the  p a n e l s   are  under  l o a d ,  
the  o u t w a r d l y   e x t e n d i n g   r i d g e s   224,  as  they  c a p t u r e   t h e  

edges  226  of  p a n e l s   which  are  s e c u r e d   to  both  s i d e s   of  t h e  

s t r o n g   back,   p r e v e n t   those   edges  from  s e p a r a t i n g   as  t h e  
load  of  f r e s h l y   poured   c o n c r e t e   is  a p p l i e d .  

Turn ing   to  F i g u r e   9,  t h i s   i n t e r f i t t i n g   r e l a t i o n s h i p   of  t h e  
t i e   p l a t e   to  the  pane l   edges  is  more  c l e a r l y   shown.  The 

pane l   s i d e r a i l s   at  38  are  shown  as  i n t e r c o n n e c t e d   to  t h e  

s t r o n g   back  pane l   s i d e r a i l s   44.  The  bo l t   s l o t   a r r a n g e m e n t s  
120  of  the  s t r o n g   backs  are  r e t a i n e d   a g a i n s t   the  b l o t   s l o t s  

52  by  l e d g e s   228  as  they  c o n t a c t   the  f a ce s   230 . .   By 
t i g h t e n i n g   the  wing  nut  214  on  the  t i e   rod  18,  and  with  a 



s i m i l a r   wing  nut  214  t i g h t e n e d   onto  the  t i e   p l a t e   used  on 
the  o p p o s i n g   s t r o n g   back,  the  i n n e r f a c e   220  f i r m l y   a b u t s  
the  r ea r   face   p o r t i o n s   222  of  the  r a i l s .   With  the  b o l t  
s l o t   a r r a n g e m e n t   120  of  the  s t r o n g   backs  c o n f i n e d   by  t h e  

l edges   228  a g a i n s t   the  bo l t   s l o t   a r r a n g e m e n t s   52  of  t h e  

p a n e l s   38  by  l e d g e s   224,  the  i n t e r c o n n e c t e d   pane l   r a i l s  
with  r a i l   r i d g e   p o r t i o n s   162,  164  f i r m l y   a b u t t i n g   a r e  
p r e v e n t e d   from  o p e n i n g ,   p a r t i c u l a r l y   between  r i d g e s   1 6 4 .  

As  can  be  seen  from  F i g u r e   9,  upon  removal   of  the  t i e  

p l a t e s   20  a f t e r   the  c o n c r e t e   of  wal l   has  s e t ,   the  p a n e l s   22 

may  be  removed  from  the  s t r o n g   backs  24,  b e c a u s e   the  r i d g e s  
162  and  164  of  the  s i d e r a i l s   s imply   abut   one  a n o t h e r .   T h i s  
is  p a r t i c u l a r l y   u s e f u l   in  s i t u a t i o n s   where  i t   may  be 
d e s i r e d   to  remove  a  panel   from  the  wal l   whi le   the  s t r o n g  
back  r e m a i n s   a g a i n s t   the  w a l l ,   which  may  be  s u p p o r t e d   by 
o t h e r   a n g u l a r   b r a c i n g   (not  shown).   Thus  the  p a n e l s   may  be  

s t r i p p e d   from  the  set   wal l   i n d e p e n d e n t l y   of  the  s t r o n g  
backs .   This   app roach   may  a l so   be  u s e f u l   in  s i t u a t i o n s  
where  i t   is  d e s i r e d   to  p r o v i d e   a  s u p p o r t   a r r a n g e m e n t   f o r  

p o u r i n g   c o n c r e t e   f l o o r s .   Jack  p o s t s   or  s h o r i n g   p o s t s   may 
c o n t a c t   the  s t r o n g   backs  c o n n e c t e d   t h e r e t o .   A f t e r   t h e  

poured  f l o o r   is  s e t ,   the  p a n e l s   may  be  s t r i p p e d   from  t h e  

s t r o n g   backs   where  the  s t r o n g   backs  with  jack  p o s t s   r e m a i n  
to  s u p p o r t   the  poured  set   c o n c r e t e   f l o o r s ,   as  i t   c o n t i n u e s  

to  c u r e .  

V a r i o u s   c o m b i n a t i o n s   of  p a n e l s   and  s t r o n g   backs  may  be  u s e d  
in  fo rming   a  wal l   a r r a n g e m e n t .   In  F i g u r e   10,  s t r o n g   b a c k s  
24  are  used  at  every  o the r   c o n n e c t i o n   of  wal l   form  p a n e l s  
22.  Thus  a  p a i r   of  a d j a c e n t   wal l   form  p a n e l s   are  c o n n e c t e d  
at  234  by  use  of  the  swing  clamps  of  the  type  shown  i n  



F i g u r e   5.  At  the  s i d e r a i l s   of  p a n e l s   22,  o p p o s i t e   j o i n t  
234,  s t r o n g   backs  24  are  i n s e r t e d   i n to   the  wall   a r r a n g e m e n t  
and  a p p r o p r i a t e l y   c o n n e c t e d   to  the  p a n e l s   22.  Ties  18  a r e  
p r o v i d e d   in  the  s t r o n g   backs  to  p r o v i d e   two  l e v e l s ,   one  a t  

an  upper  l e v e l   of  18a  and  the  o t h e r   at  a  lower  l e v e l   o f  
18b.  Because   a l l   of  the  p a n e l s   are  of  the  same  d e p t h ,   t h e  

r ea r   face   of  the  pane l   a r r a n g e m e n t   222,  as  d i s c u s s e d   w i t h  

r e s p e c t   to  F i g u r e   9,  p e r m i t s   the  use  of  wa le r s   or  l o a d  

g a t h e r i n g   members  236.  These  w a l e r s ,   t h rough   which  t h e  

t i e s   e x t e n d ,   are  c o n n e c t e d   to  the  t i e s   at  the  r e s p e c t i v e  
l e v e l s   by  way  of  p l a t e s   238  and  wing  n u t s ,   such  as  2 1 4 .  

The  p l a t e s   238  are  d i f f e r e n t   from  the  t i e   p l a t e s   20 ,  
b e c a u s e   they  must  c o o p e r a t e   with  the  e x t e r n a l   p o r t i o n s   o f  
the  w a l e r s   236  in  the  manner  shown.  The  b o l t   s l o t s   in  t h e  

pane l   r a i l s   p r o v i d e   for  i n t e r c o n n e c t i o n   of  i n t e r m e d i a t e  

p a n e l s   between  t i e s   to  the  w a l e r s   to  ensu re   a  r e i n f o r c e d  

s t r a i g h t   modular   wal l   form  s y s t e m .  

With  the  a r r a n g e m e n t   of  F i g u r e   10,  a  s i g n i f i c a n t l y   l e s s  
number  of  t i e s   may  be  used .   In  the  pas t   where  s t r o n g   b a c k s  

were  used,   t i e s   were  l o c a t e d   at  each  s t r o n g   back  and  t h e  

p a n e l s   were  of  a  normal   s p a c i n g   of  a p p r o x i m a t e l y   two  f o o t  

c e n t r e s .   With  the  a r r a n g e m e n t   of  F i g u r e   10,  the  t i e s   a r e  
now  p l a c e d   at  a p p r o x i m a t e   four   foo t   c e n t r e s ,   t h e r e b y  
e l i m i n a t i n g   h a l f   of  the  t i e s   per  l e n g t h   of  normal  p o u r e d  
wal l   s e c t i o n .   Th i s ,   t h e r e f o r e ,   r e d u c e s   the  number  of  h o l e s  
in  the  se t   c o n c r e t e   which  may  be  p a t c h e d   a f t e r   the  p a n e l s  

are  removed  t h e r e f r o m .   This  a r r a n g e m e n t   a l so   p r o v i d e s  

g r e a t e r   f l e x i b i l i t y   in  forming  the  wa l l ,   s ince   s m a l l e r  

p a n e l s   may  be  c o n n e c t e d   to  one  a n o t h e r   to  form  odd  l e n g t h  
w a l l s .   The  i n t e r c o n n e c t e d   s m a l l e r   p a n e l s ,   as  p r o v i d e d  
between  spaced  s t r o n g   backs ,   are  s u p p o r t e d   by  the  w a l e r s  

2 3 6 .  



A  f u r t h e r   a l t e r n a t i v e   to  the  a r r a n g e m e n t   of  F i g u r e   10  i s  
t h a t   shown  in  F i g u r e   11,  where  the  r e l a t i o n s h i p   of  t h e  
w a l e r s   236  to  the  r e a r   face  222  of  the  wal l   f o r m  

a r r a n g e m e n t   is  shown.  Ties  18  ex tend   t h r o u g h   s t r o n g   b a c k s  

24  where  an  i n t e r m e d i a t e   s t r o n g  b a c k   24,  as  i n t e r c o n n e c t e d  
to  p a n e l s   22,  does  not  have  a  t i e   e x t e n d i n g   t h e r e t h r o u g h .  
Due  to  the  p l a n a r   r e a r   face  p r e s e n t e d   by  the  equa l   d e p t h  
r a i l s   of  the  v a r i o u s   p a n e l s ,   the  waler   236  c o n t a c t s   a l l   o f  
the  pane l   r a i l   r e a r   edges  to  s u p p o r t   the  i n t e r m e d i a t e   w a l e r  
24  and  i n t e r c o n n e c t e d   p a n e l s   22  to  p r o v i d e   an  a r r a n g e m e n t  
with  a  r educed   number  of  t i e s   for  a  g iven   span  of  p o u r e d  
w a l l .  

The  use  of  s t r o n g   backs  in  c o m b i n a t i o n   with  p a n e l s   p e r m i t s  
the  use  of  s t r o n g e r   t i e s   at  l e s s   f r e q u e n t   i n t e r v a l s   in  t h e  

w a l l .   However,   the  system  r ema ins   to  be  made  up  of  t h e  

i n d i v i d u a l   l i g h t w e i g h t   p a n e l s   which  are  r e a d i l y   c a r r i e d   by 

a  workman.  Thus  the  w a l e r s   in  c o m b i n a t i o n   with  the  s t r o n g  
backs  p r o v i d e   a  g r e a t   a d v a n t a g e   in  the  f i e l d ,   b e c a u s e  

v a r i o u s   c o n f i g u r a t i o n s   for  wal l   a r r a n g e m e n t s   may  be  made 
which  may  be  e a s i l y   d i s a s s e m b l e d   once  the  poured  wal l   h a s  

s e t ,   where  the  i n d i v i d u a l   components   of  the  w a l l  

a r r a n g e m e n t   may  be  e a s i l y   c a r r i e d   and  a  minimum  number  o f  

t i e s   used  in  fo rming   the  wal l   a r r a n g e m e n t s .  

An  a l t e r n a t i v e   wa l l   a r r a n g e m e n t   is  shown  in  F i g u r e   12  w h i c h  

is  a d a p t e d   for  use  with  f l a t   p l a t e   t i e s   at  pane l   j o i n t s .  
The  c o n c r e t e   fo rming   s t r u c t u r e   c o m p r i s e s   oppos ing   w a l l  

a r r a n g e m e n t s   240  and  242.  The  oppos ing   wall   a r r a n g e m e n t s  

are  i n t e r c o n n e c t e d   by  f l a t   p l a t e   t i e s   244  which  f i t   i n t o  

s l o t   k e r f e d   p o r t i o n s   246  p r o v i d e d   in  the  oppos ing   s i d e  

r a i l s .   Not  a l l   of  the  t i e   members  are  shown;  however ,   t h e  



a r r a n g e m e n t   is  such  t h a t   the  t i e s   244  may  be  c o n n e c t e d   t o  
the  wal l   form  pane l   s i d e r a i l s   by  key  and  wedge  a r r a n g e m e n t s  
as  g e n e r a l l y   shown  at  248.  Up  to  six  t i e s   per  pane l   j o i n t  

may  be  used  in  a  wal l   a r r a n g e m e n t   of  F i g u r e   12,  d e p e n d i n g  

upon  the  f o r c e s   d e v e l o p e d   w i t h i n   the  forming  s t r u c t u r e   a s  
wet  c o n c r e t e   is  poured   t h e r e i n t o   to  form  a  wall   a s  
r e p r e s e n t e d   at  250.  Each  wal l   a r r a n g e m e n t   is  made  up  o f  

oppos ing   wal l   form  p a n e l s   252.  Each  oppos ing   wal l   f o r m  

pane l   has  s i d e r a i l s   254  with  i n t e r c o n n e c t i n g   endcap  r a i l s  

256  which  are  m e c h a n i c a l l y   c o n n e c t e d   to  the  s i d e r a i l s   t o  
d e f i n e   a  pane l   p e r i m e t e r   f rame.   A  p l u r a l i t y   o f  
c r o s s - m e m b e r s   i n t e r m e d i a t e   the  endcaps   are  p r o v i d e d   a t  

258.  A  v a r i a t i o n   of  c r o s s - m e m b e r   258  is  shown  at  260  w h i c h  

is  shown  in  more  d e t a i l   in  F i g u r e   13.  The  c r o s s - m e m b e r s  
258  and  260  are  m e c h a n i c a l l y   s e c u r e d   to  the  s i d e r a i l s   254 
for  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   in  p r o v i d i n g   a  p a n e l ,  
which  is  r e a d i l y   d i s a s s e m b l e d   in  the  f i e l d   to  r e p l a c e  
damaged  componen t s   of  the  pane l   f r amework .   With  the  p a n e l  
a r r a n g e m e n t   of  F i g u r e   12,  where  each  pane l   i s  
i n t e r c o n n e c t e d   to  an  a d j a c e n t   pane l   by  a  key  and  wedge 
a r r a n g e m e n t   at  248,  t i e s   are  r e q u i r e d   at  each  p a n e l  
i n t e r s e c t i o n .   In  F i g u r e   12,  only  some  of  the  t i e s   a r e  
shown  where  i t   is  u n d e r s t o o d ,   as  p r e v i o u s l y   m e n t i o n e d ,   t h a t  
t i e s   are  p r o v i d e d   at  each  pane l   j o i n t ,   the  number  d e p e n d i n g  

upon  the  type  of  wal l   being  p o u r e d .  

F i g u r e   13  shows  an  a l t e r n a t i v e   a r r a n g e m e n t   for  t h e  

s i d e r a i l s   and  c r o s s - m e m b e r s .   In  t h i s   embodiment ,   the  p a n e l  
252  has  s i d e r a i l s   254  of  the  same  c r o s s - s e c t i o n   as  t h e  

endcaps   256.  Because   the  s i d e r a i l   and  endcap  r a i l   a r e  
i d e n t i c a l   in  c r o s s - s e c t i o n ,   a  m i t r e   j o i n t   may  be  formed  f o r  

i n t e r c o n n e c t i n g   the  c o r n e r s   of  the  endcap  r a i l s   to  t h e  



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

i n t e r c o n n e c t i o n ,   angle   b r a c k e t   262  may  be  used  w h e r e  

s e l f - t a p p i n g   screws  264,  as  they  ex tend   t h rough   a p e r t u r e s  
266,  are  t h r e a d e d   in to   a p p r o p r i a t e l y   s i zed   a p e r t u r e s   268  i n  

the  c o r n e r   b r a c k e t s   262.  The  s i d e r a i l   and  end  r a i l   have  an 
i n t e r n a l   f l a n g e   270  which  p r o v i d e s   a  s u p p o r t   a g a i n s t   w h i c h  

plywood  p a n e l   f a c i n g   272  is  s e c u r e d .   Such  s e c u r e m e n t   may 
be  by  way  of  woodscrews  which  ex tend   t h rough   a p e r t u r e s   i n  

the  f l a n g e s   270  and  are  screwed  in to   the  wooden  pane l   272 

in  the  same  manner  as  is  done  with  the  sys tem  shown  i n  

F igu re   3.  The  s i d e r a i l   and  endcap  r a i l s   are  p r o v i d e d   on 
t h e i r   e x t e r n a l   s u r f a c e s   with  r i d g e s   274,  276  and  2 7 8 .  

These  r i d g e s   abut   one  a n o t h e r   of  the  s i d e r a i l s   when 

a d j a c e n t   p a n e l s   are  i n t e r c o n n e c t e d   in  the  manner  shown  i n  

F igu re   12.  To  p r o v i d e   for  such  i n t e r c o n n e c t i o n   of  t h e  

s i d e r a i l s ,   a  q u a d r a n t   shaped  s l o t   280  is  used .   S lo t   280 

has  l a t e r a l l y   e x t e n d i n g   squa re   shaped  n o t c h e s   282  e x t e n d i n g  

o u t w a r d l y   from  the  c i r c u l a r   c e n t r a l   p o r t i o n   284.  T h e s e  

square   n o t c h e s   r e c e i v e   the  s t a n d a r d   key  and  wedge  d e v i c e s  

for  forming  pane l   i n t e r c o n n e c t i o n .   In  a d d i t i o n ,  

t r a n s v e r s e l y   e x t e n d i n g   n o t c h e s   286  are  formed  to  a c c e p t   t h e  

type  of  s w i v e l   clamp  shown  in  F i g u r e   5 .  

R e g a r d i n g   the  c r o s s - m e m b e r s   used  to  s u p p o r t   the  p l y w o o d  

pane l   272  between  the  s i d e r a i l s   and  endcap  r a i l s ,   two 

d i f f e r e n t   forms  of  e x t r u s i o n s   258  and  260  are  s h o w n .  

Cross -member   258  is  an  aluminum  e x t r u s i o n   having  c o n v e r g i n g  

s i d e w a l l s   288  and  290.  The  c o n v e r g i n g   s i d e w a l l s   a r e  
i n t e r c o n n e c t e d   at  t h e i r   n a r r o w e r   s p a c i n g   by  t r a n s v e r s e   w a l l  

292.  This  s e c t i o n ,   i n s o f a r   as  the  wa l l s   and  the  member 

f l a n g e s   294  are  c o n c e r n e d ,   is  s i m i l a r   to  the  s e c t i o n   of  t h e  

c r o s s - m e m b e r   of  F i g u r e   3.  P r o v i d e d   above  the  t r a n s v e r s e  



wall   292  are  l o n g i t u d i n a l l y   e x t e n d i n g   l edges   296  w h i c h  

oppose  one  a n o t h e r   to  d e f i n e   an  opening   between  edges  2 9 8 ,  
thus  fo rming   the  b o l t   s l o t   a r r a n g e m e n t   with  a l l   a t t e n d a n t  ;  

u ses ,   such  as  d e s c r i b e d   with  r e s p e c t   to  the  a r r a n g e m e n t   o f  

F i g u r e   3.  On  the  i n t e r i o r   s u r f a c e s   of  the  c r o s s - m e m b e r   258 

are  p r o v i d e d   two  a r c u a t e   c h a n n e l s   300.  These  a r c u a t e  
c h a n n e l s   are  so  formed  to  r e c e i v e   and  c o o p e r a t e   w i t h  
m e c h a n i c a l   f a s t e n e r s   in  the  form  of  s e l f - t a p p i n g   screws  302 
which  e x t e n d   t h r o u g h   a p e r t u r e s   304  in  the  s i d e r a i l   274  t o  
draw  the  p l a n a r   edges  at  306  of  the  c r o s s - m e m b e r   end 

p o r t i o n ,   g e n e r a l l y   d e s i g n a t e d   308  a g a i n s t   the  p l a n a r  
i n t e r i o r   face   310  of  the  s i d e r a i l   274  to  p r o v i d e   a  f i x e d  
c o n n e c t i o n .   A  p o r t i o n   of  the  end  of  the  c r o s s - m e m b e r   i s  

no t ched   at  312  to  f i t   under  the  ledge  p o r t i o n   314  of  t h e  

s i d e r a i l ,   such  t h a t   the  edge  316  thus  formed  abu t s   t h e  
i n t e r s e c t i o n   318  of  the  leg  314  with  the  i n t e r i o r   face  310 
of  the  s i d e r a i l .   The  base  of  the  end  p o r t i o n   308  i s  

no t ched   at  320  to  o v e r l a p   the  ledge  270  of  the  s i d e r a i l ,   s o  
t h a t   the  c r o s s - m e m b e r   258  has  i t s   end  p o r t i o n   308  s n u g l y  
r e c e i v e d   between  the  ledge   270  and  the  c o r n e r   p o r t i o n   3 1 8 .  
This  e n h a n c e s   the  s u p p o r t   of  the  c r o s s - m e m b e r   a g a i n s t  
f o r c e s   e x e r t e d   on  the  face  272  of  the  plywood  p a n e l .   To 

c o m p l e t e   the  i n t e r c o n n e c t i o n   of  the  c r o s s - m e m b e r   to  t h e  

s i d e r a i l ,   a  f a s t e n e r   in  the  form  of  a  s e l f - t a p p i n g   s c r e w  
e x t e n d s   t h r o u g h   a p e r t u r e   322,  which  i n t e r c o n n e c t s   t h e  

f l a n g e   294  to  the  s i d e r a i l .   Thus  t hese   f a s t e n e r s   a r e  

p l aced   in  shear   when  f o r c e s   push  the  s i d e r a i l   o u t w a r d l y  

away  from  the  c r o s s - m e m b e r   end  3 0 8 .  

An  a l t e r n a t i v e   s e c t i o n   for  the  c r o s s - m e m b e r   is  shown  a t  

260,  which  is  e s s e n t i a l y   of  I -beam  shape  and  is  of  a  s o l i d  

aluminum  e x t r u s i o n .   The  end  p o r t i o n   324  is  a d a p t e d   to  f i t  



between  the  ledge  270  and  the  i n t e r s e c t i o n   318  in  a  s i m i l a r  
manner  as  with  c r o s s - m e m b e r   258.  The  e x t r u s i o n   i n c l u d e s   i n  
the  i n t e r m e d i a t e   web  p o r t i o n   two  t h i c k e n e d   a r ea s   326.  The 
ends  of  the  t h i c k e n e d   a r e a s   are  bored  to  p r o v i d e   h o l e s   328 
which  r e c e i v e   the  s e l f - t a p p i n g   screws  330  which  draw  t h e  

p l a n a r   end  p o r t i o n s   324  of  the  c r o s s - m e m b e r   226  t i g h t l y  
a g a i n s t   the  i n t e r i o r   face  310  of  the  s i d e r a i l   254.  Thus 
the  end  of  the  c r o s s - m e m b e r   has  been  a d a p t e d ,   by  p r o v i d i n g  
i n t e r i o r   of  i t s   end  p o r t i o n   324,  ho les   or  bores   328  w h i c h  

c o o p e r a t e   with  the  s e l f - t a p p i n g   screws  in  p r o v i d i n g   f o r  
m e c h a n i c a l   i n t e r c o n n e c t i o n ,   where  the  f a s t e n e r s   may  be 

removed  from  the  bores   w i t h o u t   damaging  same,  so  t h a t   r e u s e  
of  the  c r o s s - m e m b e r s   is  f a c i l i t a t e d .  

In  c o m p l e t i n g   the  c o n n e c t i o n   of  the  plywood  pane l   272  t o  
the  pane l   frame  work,  woodscrews   332  ex tend   t h r o u g h  

a p e r t u r e s   334  in  the  f l a n g e s   294  of  c r o s s - m e m b e r   258  and  

a p e r t u r e s   336  of  c r o s s - m e m b e r   260.  The  a p e r t u r e s   334  and  
336  are  p r o v i d e d   a long  t h e i r   l e n g t h   to  f a c i l i t a t e   a f f i x i n g  
of  the  p a n e l   to  the  c r o s s - m e m b e r s   at  s e v e r a l   l o c a t i o n s .  

To  accommodate  the  t i e   members,   the  s i d e r a i l   254  is  s l o t t e d  

at  246  by  removing  or  m i l l i n g   r i d g e s   274,  276  and  278  i n  

the  manner  shown.  The  c o n n e c t o r   a p e r t u r e   280  is  p r o v i d e d  
at  t h i s   s l o t t e d   a rea   246,  so  t h a t   c o r r e s p o n d i n g   ho l e s   338 

in  the  t i e   member,  as  shown  in  F i g u r e   12,  are  a l i g n e d   w i t h  

the  a p e r t u r e   280  to  p e r m i t   the  use  of  the  sw ive l   c o n n e c t o r  

or  the  s t a n d a r d   key  and  wedge  c o n n e c t o r s   in  s e c u r i n g   t h e  

t i e s   to  the  s i d e r a i l s .  

The  sys tem  of  F i g u r e   12  may  be  m o d i f i e d   to  i n c o r p o r a t e   t h e  

use  of  s t r o n g   backs ,   as  in  F i g u r e   1,  where  the  r a i l   s e c t i o n  



of  F i g u r e   13  is  used.   R e f e r r i n g   to  F i g u r e   14,  the  s i d e r a i l  

254  of  pane l   252  has  i t s   r i dge   278  removed  from  t h e  

e x t r u s i o n   where  r e m a i n i n g   r i d g e s   274  and  276  are  p r o v i d e d .  
The  r a i l   338  of  the  s t r o n g   back  pane l   340  has  ledge  342  t o  
which  s t r o n g   back  pane l   f a c i n g   344  may  be  s e c u r e d   in  t h e  

same  manner  as  pane l   272  is  s e c u r e d   ledge   270  of  r a i l   2 5 4 .  
The  s t r o n g   back  r a i l   338  i n c l u d e s   a  r i dge   346  which  a b u t s  

r i dge   274  and  a l so   has  r i d g e   348  which  abu t s   r i d g e   276  o f  
r a i l   254.  The  r a i l   338  has  s p e c i a l   p r o v i s i o n   to  o v e r l a p   a 
p o r t i o n   of  r a i l   254  i n t e r i o r   of  t h e i r   a b u t t i n g   f a ce s   t o  
a s s i s t   in  h o l d i n g   the  r a i l   of  the  pane l   a g a i n s t   the  p o u r e d  
c o n c r e t e .   This  is  a c c o m p l i s h e d   with  r a i l   338  by  p r o v i d i n g  

a  l edge   at  350  which  o v e r l a p s   r i dge   276.  This  a r r a n g e m e n t  
t r a n s f e r s   the  load  from  the  p a n e l s   d i r e c t l y   to  the  s t r o n g  
back  r a i l s   338  which,   in  t u r n ,   are  s u p p o r t e d   by  a  t i e   p l a t e  
in  the  p r e v i o u s l y   d i s c u s s e d   manner .   On  the  r ea r   edge  o f  
the  s t r o n g   back  r a i l   338,  a  b o l t   s l o t   a r r a n g e m e n t   may  be 

p r o v i d e d   at  3 5 2 .  

The  p r o v i s i o n   of  the  a r r a n g e m e n t   of  F i g u r e   14,  in  p r o v i d i n g  
the  o v e r l a p   of  i n t e r i o r   s e c t i o n s   of  the  s i d e r a i l s   of  t h e  

s t r o n g   back  and  p a n e l ,   a l so   p r o v i d e   an  a r r a n g e m e n t   w h i c h  

s u b s t a n t i a l l y   r e d u c e s   the  shear   f o r c e s   e x e r t e d   on  t h e  

c r o s s - m e m b e r s   as  c o n n e c t e d   to  the  pane l   f a c i n g .  

The  use  of  c r o s s - m e m b e r s ,   or  r e i n f o r c i n g   members,   in  t h e  

pane l   f r a m e w o r k ,   having  a  t r a p a z o i d a l   shape  i n  

c r o s s - s e c t i o n   s u b s t a n t i a l l y   enhances   the  o v e r a l l   s t r u c t u r a l  

s t r e n g t h   of  the  p a n e l .   The  c o n v e r g i n g   legs   of  t h e  

c r o s s - m e m b e r ,   as  s e c u r e d   to  the  pane l   f a c i n g ,   r e d u c e s   t h e  

e f f e c t i v e   span  between  s u p p o r t   a r e a s   for  the  p a n e l .  



The  m e c h a n i c a l   c o n n e c t i o n   of  the  c ro s s -member   ends  to  t h e  
s i d e r a i l s ,   due  to  the  p l a n a r   end  p r o v i d e d   by  t h e  
c r o s s - m e m b e r   and  the  i n t e r i o r   of  the  s ide   r a i l ,   makes  for  a 

very  s imple   f i x e d   c o n n e c t i o n   where  the  f aces   a b u t ,   as  d r awn  

t o g e t h e r   by  the  use  of  a p p r o p r i a t e   m e c h a n i c a l   f a s t e n e r .  
Such  m e c h a n i c a l   f a s t e n i n g   p e r m i t s   removal   and  r e p l a c e m e n t  
of  i n d i v i d u a l   c r o s s - m e m b e r s   w i t h o u t   d i s a s s e m b l y   of  t h e  

e n t i r e   frame  and  a l so   a l lows   a d d i t i o n   or  removal   o f  
c r o s s - m e m b e r s   w i t h o u t   hav ing   to  u n f a s t e n   the  s i d e r a i l s .  
This  is  p e r m i t t e d   by  removing   the  pane l   face   of  the  f r a m e ,  
which  a l l o w s   the  c r o s s - m e m b e r s   to  be  then ,   as  d i s c o n n e c t e d ,  
removed  from  the  s i d e r a i l s   and  a n o t h e r   un i t   i n s e r t e d   s h o u l d  

a  c r o s s - r a i l   or  c r o s s - m e m b e r   be  d a m a g e d .  

The  s i d e r a i l s   may  be  m o d i f i e d   such  t h a t ,   in  the  a r e a s   w h e r e  

a p e r t u r e s   are  p r o v i d e d   for  m e c h a n i c a l   f a s t e n e r s   to  e x t e n d  

th rough   the  s i d e r a i l s   and  be  screwed  in to   a r c u a t e   c h a n n e l s  

i n t e r i o r   of  the  c r o s s - m e m b e r s ,   a  c o u n t e r s u n k   a r r a n g e m e n t  

may  be  p r o v i d e d   such  t h a t   the  f a s t e n e r   heads  are  f l u s h   w i t h  

the  s u r f a c e   of  the  s i d e r a i l .   This  a r r a n g e m e n t   f a c i l i t a t e s  

c l e a n i n g   of  c o n c r e t e   which  may  have  found  i t s   way  i n  

between  pane l   i n t e r c o n n e c t i o n s   and  has  set   on  the  f a c e s .  

An  a d v a n t a g e o u s   a s p e c t   in  p r o v i d i n g   for  the  c o n n e c t i o n   o f  
the  f a s t e n e r s   i n t e r n a l l y   of  the  c r o s s - m e m b e r s   is  t h a t   c l e a n  

s loped   s u r f a c e s   of  the  c r o s s - m e m b e r s   are  p r o v i d e d ,   t o  

t h e r e b y   p r e v e n t   c o l l e c t i o n   of  c o n c r e t e   on  the  s u r f a c e s   o r  
should   c o n c r e t e   se t   on  the  s u r f a c e s ,   i t   may  be  r e a d i l y  
ch ipped   away  with  a  hammer  and  c h i s e l   t h e r e b y   m a i n t a i n i n g  
the  l i g h t w e i g h t   a s p e c t   of  the  form  p a n e l s .  

To  r e a l i z e   the  a d v a n t a g e s   of  t h i s   i n v e n t i o n   in  the  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  c r o s s - m e m b e r   ends  to  pane l   f r a m e  

p e r i m e t e r ,   and  s u p p o r t i n g   of  p a n e l s ,   o the r   s e c t i o n s   for  t h e  
c r o s s - m e m b e r s   and  o the r   m e c h a n i c a l   c o n n e c t i o n s   may  be 

p r o v i d e d   as  shown  in  the  v a r i o u s   embodiments   i l l u s t r a t e d   i n  

F i g u r e s   15  t h r o u g h   28.  Only  p a r t i a l   s e c t i o n s   of  the  p a n e l  
a s s e m b l i e s   are  shown  to  d e m o n s t r a t e   g e n e r a l l y   the  p o s i t i o n  
of  the  s i d e r a i l   and  the  manner  in  which  the  v a r i o u s  
s e c t i o n s   of  the  c r o s s - m e m b e r s   have  t h e i r   end  p o r t i o n s  
c o n n e c t e d   to  the  i n t e r i o r   face  of  the  r e s p e c t i v e   s i d e r a i l .  

R e f e r r i n g   to  F i g u r e   15,  a  s i d e r a i l   354  has  s e c u r e d   to  i t s  
i n t e r i o r   face   a  c r o s s - m e m b e r   356  which  is  e s s e n t i a l l y  

U-shaped  in  s e c t i o n ,   having  oppos ing   s i d e w a l l s   358  and  360 
with  a  t r a n s v e r s e   wall   p o r t i o n   362.  At  the  base  of  w a l l s  
358  and  360,  o u t - t u r n e d   f l a n g e s   364  are  p r o v i d e d .   To 
c o n n e c t   the  end  p o r t i o n   366  of  the  c r o s s - m e m b e r ,   as  shown 
in  F i g u r e s   15  and  16,  L - shaped   angle   b r a c k e t s   368  a r e  
f i r s t l y   s e c u r e d   to  the  s i d e w a l l s   358  and  360  by 
s e l f - t a p p i n g   screws  370  which  ex tend   t h rough   the  a p e r t u r e s  
in  the  p l a t e s   to  the  i n t e r i o r   space  of  the  c r o s s - m e m b e r  

356.  With  the  angle   b r a c k e t s   s e c u r e d   to  the  end  366  of  t h e  

c r o s s - m e m b e r ,   the  b r a c k e t s   are  then  s e c u r e d   to  the  i n t e r i o r  
face  of  the  s i d e r a i l   354  by  a d d i t i o n a l   m e c h a n i c a l   f a s t e n e r s  

372.  They  ex tend   from  the  i n t e r i o r   face  of  the  s i d e r a i l  

354  and  t h r o u g h   the  b r a c k e t s ,   where  the  b r a c k e t s   a r e  
p r o v i d e d   with  a p p r o p r i a t e   a p e r t u r e s   to  r e c e i v e   t h e  

s e l f - t a p p i n g   screws  372.  In  t i g h t e n i n g   the  s e l f - t a p p i n g  

screws  372,  the  end  p o r t i o n   366  of  the  c r o s s - m e m b e r   i s  

drawn  i n t o   a b u t t i n g   r e l a t i o n s h i p   with  the  s i d e r a i l .   The 

c o o p e r a t i o n   of  the  f a s t e n e r s   with  the  b r a c k e t s   is  such  t h a t  

the  f a s t e n e r s   may  be  removed  w i t h o u t   d e s t r o y i n g   t h e  

a p e r t u r e s   in  the  b r a c k e t s ,   so  t ha t   the  c r o s s - m e m b e r s   may  be 

r e u s e d .  



R e f e r r i n g   to  F i g u r e   17,  an  a r r a n g e m e n t   is  shown  where  a 
s i d e r a i l   374  has  an  end  p o r t i o n   of  c r o s s - m e m b e r   376  s e c u r e d  
t h e r e t o   by  way  of  a  p l a t e   378  which  is  welded  to  the  end  

p o r t i o n   380  of  the  c r o s s - m e m b e r   at  f i l e t   weld  a r e a s   3 8 2 .  
The  s e c t i o n   of  the  c r o s s - m e m b e r   376  d e f i n e s  i n   p a r t   a 
t r a p a z o i d a l   shape ,   hav ing   c o n v e r g i n g   s i d e w a l l s   384  and  386 
with  t r a n s v e r s e   i n t e r c o n n e c t i n g   wal l   388.  At  the  base  o f  
s i d e w a l l s   382  and  384  are  o u t - t u r n e d   f l a n g e s   390  w h i c h  

se rve   the  same  pu rpose   as  t hose   of  the  c r o s s - m e m b e r s   o f  

F i g u r e   3.  The  p l a t e   is  s e c u r e d   to  the  s i d e r a i l   by  use  o f  
m e c h a n i c a l   f a s t e n e r s   in  the  form  of  s e l f - t a p p i n g   s c r e w s  
392.  Thus,  the  c r o s s - m e m b e r s   may  be  s t r i p p e d   from  t h e  
s i d e r a i l   by  removal   of  the  s e l f - t a p p i n g   screws  3 9 2 .  

An  a l t e r n a t e   shape  for  the  c r o s s - s e c t i o n   of  t h e  
c r o s s - m e m b e r   is  shown  in  F i g u r e s   18  and  19.  In  F i g u r e   19 
i t   can  be  seen  t h a t   the  c r o s s - m e m b e r   394  is  somewha t  

t r i a n g u l a r   in  shape ,   having  s i d e w a l l s   396  and  398  w i t h  
o u t - t u r n e d   f l a n g e s   400,  to  which  plywood  f a c i n g   i s  

s e c u r e d .   I n t e r i o r   of  the  c r o s s - m e m b e r s   394  are  t h r e e  

a r c u a t e   c h a n n e l s   402  which  r e c e i v e   s e l f - t a p p i n g   screws  404 
which  are  used  to  c o n n e c t   a  p l a t e   406  to  the  end  of  t h e  

c r o s s - m e m b e r   394.  To  p r o v i d e   for  m e c h a n i c a l   c o n n e c t i o n   o f  

the  c r o s s - m e m b e r   to  the  s i d e r a i l   408,  r i v e t s   410  are  u s e d .  

Should  it   be  n e c e s s a r y   to  r e p l a c e   a  damaged  c r o s s - m e m b e r   o r  

s i d e r a i l ,   the  r i v e t s   410  are  s imply   sn ipped   off   w i t h o u t  

damaging  the  p l a t e   406.  Should  t h a t   p a r t i c u l a r  
c r o s s - m e m b e r   to  be  r e u s e d ,   new  r i v e t s   may  be  p r o v i d e d   t o  

draw  the  face  of  p l a t e   406  a g a i n s t   the  s i d e r a i l   to  form  a 
f i xed   s e c u r e   c o n n e c t i o n   of  c r o s s - m e m b e r   to  s i d e r a i l .  

F i g u r e   20  shows  an  a r r a n g e m e n t   where  p o r t i o n s   are  f o r m e d  



i n t e g r a l   with  the  c r o s s - m e m b e r   and  which  c o o p e r a t e   with  t h e  
f a s t e n e r s   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  c r o s s - m e m b e r  
end  to  the  s i d e r a i l .   The  c r o s s - m e m b e r   412  has  s i d e w a l l s  
414  and  416  with  t r a n s v e r s e   wal l   418.  O u t - t u r n e d  

f l a n g e s   420  are  p r o v i d e d   at  the  bot tom  of  each  s i d e w a l l   414 
and  416.  The  end  p o r t i o n   of  the  c r o s s - m e m b e r   412  is  m i l l e d  

so  as  to  p r o v i d e   tabs  422  and  424  which  are  e x t e n s i o n s   o f  
the  f l a n g e s   420  and  tab  426  which  is  an  e x t e n s i o n   o f  
t r a n s v e r s e   wal l   418.  These  tabs   are  bent  in  the  manner  
shown  in  F i g u r e   20  or  may  be  s t r e n g t h e n e d   by  c o r n e r  
b r a c e s .   R i v e t s   428  ex tend  t h r o u g h   the  s i d e r a i l   430  and 

th rough   a p e r t u r e s   432  in  the  tabs   to  p r o v i d e   a  s e c u r e  
c o n n e c t i o n   of  c r o s s - m e m b e r   end  412  to  the  s i d e r a i l .   As 
with  the  embodiment   of  F i g u r e   18,  the  r i v e t s   may  be  r emoved  
when  p a r t i a l   or  t o t a l   d i s a s s e m b l y   of  the  frame  i s  

r e q u i r e d .  

Another   use  of  r i v e t s   is  shown  in  F i g u r e   21,  where  t h e  
c r o s s - m e m b e r   has  a  s e c t i o n   s i m i l a r   to  t h a t   of  F i g u r e   1 5 .  
The  c r o s s - m e m b e r   432  is  s e c u r e d   to  the  s i d e r a i l   434  by  u s e  
of  a  U-shaped   b r a c k e t   436  which  is  r i v e t e d   at  438  to  t h e  
s i d e s   of  the  U-shaped  member  432.  The  base  p o r t i o n   4 4 0 . o f  
the  b r a c k e t   436  is  r i v e t e d   at  442  to  the  s i d e r a i l   t o  

comple t e   the  i n t e r c o n n e c t i o n   of  the  c o m p o n e n t s .   When  it  i s  
d e s i r e d   to  d i s a s s e m b l e   or  remove  a  c r o s s - m e m b e r   432  f rom 
the  s i d e r a i l   434,  the  r i v e t   442  may  be  removed  and  t h e  
s i d e r a i l   or  c r o s s - m e m b e r   r e p l a c e d .  

An  a l t e r n a t i v e   approach   to  the  use  of  a  b r a c k e t   in  s e c u r i n g  
a  c r o s s - m e m b e r   to  a  s i d e r a i l   is  shown  in  F i g u r e s   23  and 
24.  The  s i d e r a i l   444  of  the  p a n e l   frame  has  an  end  p o r t i o n  
446  of  c r o s s - m e m b e r   448  s e c u r e d   t h e r e t o   by  the  use  o f  



U-shaped  b r a c k e t   450.  The  U-shaped   b r a c k e t   e x t e n d s   t h r o u g h  
s l o t s   452  and  454  in  the  s i d e r a i l   and  has  i t s   base  456 
r i v e t e d   to  the  s i d e r a i l   444  by  r i v e t   458.  The  c r o s s - m e m b e r  
448  has  e x t r u d e d   on  the  i n t e r i o r   t h e r e o f   s p a c e d - a p a r t  
r i d g e s   460  and  462  which  s l i d a b l y   r e c e i v e   the  o u t w a r d l y  
e x t e n d i n g   l egs   of  U-shaped   member  452.  The  legs   464  a r e  
r i v e t e d   to  the  i n t e r i o r   w a l l s   or  s i d e w a l l s   466  and  468  o f  
the  c r o s s - m e m b e r   by  r i v e t s   470.  Removal  of  t h e  
c r o s s - m e m b e r   448  from  the  s i d e r a i l s   is  a c c o m p l i s h e d   by 
s n i p p i n g   off   the  r i v e t s .  

The  a r r a n g e m e n t   of  F i g u r e   22  p r o v i d e s   a  s i m i l a r   c o n n e c t i o n  

to  t h a t   of  F i g u r e s   23  and  24,  where  the  s p a c e d - a p a r t   l e g s  
472  and  474  are  welded  at  476  and  478  to  the  s i d e r a i l   4 8 0 .  
The  c r o s s - m e m b e r   482  is  of  the  same  shape  as  t h e  

c r o s s - m e m b e r   of  F i g u r e   23,  where  the  o u t w a r d l y   e x t e n d i n g  
leg  p o r t i o n s   472  and  474  are  r i v e t e d   by  r i v e t s   484  to  t h e  
s i d e w a l l s   486  and  488  of  the  c h a n n e l - s h a p e d   c r o s s - m e m b e r  

4 8 2 .  

The  r e m a i n i n g   a l t e r n a t i v e   to  the  m e c h a n i c a l   i n t e r c o n n e c t i o n  

of  c r o s s - m e m b e r   to  pane l   s i d e r a i l   is  shown  in  F i g u r e   2 5 .  

The  c r o s s - m e m b e r   490  has  s i d e w a l l s   492  and  494  w i t h  

i n t e r c o n n e c t i n g   t r a n s v e r s e   wal l   496  with  a  bo l t   s l o t  

a r r a n g e m e n t   498  p r o v i d e d   t h e r e a b o v e .   At  the  base  of  t h e  
s i d e w a l l s   492  and  494,  f l a n g e   p o r t i o n s   500  are  p r o v i d e d .   A 

c l e a t   member  502  has  a  head  p o r t i o n   504  for  a b u t t i n g   t h e  
r a i l   s u r f a c e   with  i t s   d e p e n d i n g   p l a t e   p o r t i o n   s e c u r e d   t o  
the  u n d e r s i d e   of  t r a n s v e r s e   wa l l   296  by  s e l f - t a p p i n g   s c r e w s  
506.  The  a s sembly   is  p r o v i d e d   by  m i l l i n g   out  a  p o r t i o n   o f  

the  r i dge   508  of  the  s i d e r a i l   510  to  accommodate  the  w i d t h  

of  the  head  p o r t i o n   504  of  the  c l e a t .   The  c l e a t   is  t h e n  



e x t e n d e d   t h r o u g h   a  s l o t   512  in  the  r a i l   s i d e w a l l .   The 
c r o s s - m e m b e r   has  i t s   t r a n s v e r s e   p o r t i o n   o v e r l a p p i n g   t h e  
c l e a t   and  is  s e c u r e d   t h e r e t o   by  the  s e l f - t a p p i n g   s c r e w s  
506.  D i s a s s e m b l y   of  t h i s   c o n n e c t i o n   may  be  p r o v i d e d   by 
removal   of  the  s e l f - t a p p i n g   screws  506,  should   r e p l a c e m e n t  
or  removal   of  a  c r o s s - m e m b e r   490  be  d e s i r e d .  

There  is  p r o v i d e d   by  t h i s   i n v e n t i o n   a  pane l   f ramework  w h i c h  
has  m e c h a n i c a l l y   i n t e r c o n n e c t e d   c o m p o n e n t s .   The  m e c h a n i c a l  
i n t e r c o n n e c t i o n   for  the  componen t s   p r o v i d e s   for  knockdown 

s h i p p i n g   of  the  frame  and  a s sembly   at  a n o t h e r   l o c a t i o n ,  
such  as  the  job  s i t e   or  by  a  r e g i o n a l   d e a l e r .   The  p a n e l  
s h e e t i n g   may  be  a p p l i e d   to  the  a s s emb led   f ramework  at  t h e  
s i t e   or  by  the  d e a l e r   to  a l so   r educe   s h i p p i n g   c o s t s   of  t h e  
f r amework .   To  p r o v i d e   the  d e s i r e d   s e c t i o n s   for  m e c h a n i c a l  
i n t e r c o n n e c t i o n   and  a  l i g h t w e i g h t   p a n e l ,   the  components   may 
be  e x t r u d e d   from  l i g h t w e i g h t   aluminum  or  magnesium  a l l o y s .  
F a s t e n e r s   of  the  type  d i s c u s s e d   with  r e s p e c t   to  F i g u r e   3 
and  the  c o o p e r a t i o n   with  a p p r o p r i a t e   d e v i c e s   on  t h e  
c r o s s - m e m b e r s   p r o v i d e   for  a  s e c u r e   f i xed   m e c h a n i c a l  
c o n n e c t i o n   of  c r o s s - m e m b e r   ends  to  the  s i d e r a i l s   of  t h e  
f rame.   By  p r o v i d i n g   the  c o n n e c t i o n   i n t e r i o r   of  t h e  

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

c o r r o d i n g   and  b i n d i n g   the  f a s t e n e r s   w i t h i n   the  c o n n e c t i n g  
a r ea s   on  the  c r o s s - m e m b e r s .   In  a d d i t i o n ,   the  i n t e r i o r  

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

up  on  the  members.   As  to  the  manner  in  which  such  p a n e l s  
are  used  in  wal l   a r r a n g e m e n t s ,   v a r i o u s   a s p e c t s   are  shown 

where  a d v a n t a g e o u s l y   s t r o n g   backs  may  be  j u d i c i o u s l y   u s e d  

in  c o m b i n a t i o n   with  the  wall   form  p a n e l s   to  p r o v i d e   g r e a t e r  
f l e x i b i l i t y   in  the  pane l   fo rming   a r r a n g e m e n t   and  

s u b s t a n t i a l l y   reduce   the  number  of  t i e s   r e q u i r e d   in  f o r m i n g  



the  spaced  a p a r t   wal l   a r r a n g e m e n t s   for  the  c o n c r e t e   p o u r i n g  
s t r u c t u r e .   With  a  p rope r   e x t e r i o r   c o n f i g u r a t i o n   for  t h e  
s i d e r a i l s   of  the  s t r o n g   backs  and  p a n e l s ,   an  a r r a n g e m e n t  

may  be  p r o v i d e d   which  p e r m i t s   removal   of  the  pane l   away 
from  the  s t r o n g   backs  a f t e r   the  c o n c r e t e   has  s e t .   O t h e r  
s i t u a t i o n s   i n v o l v e d   p o u r i n g   f l o o r s   where  jack  p o s t s   o r  
s h o r i n g   f rames   may  be  p l a c e d   under  s t r i n g e r s   and  the  p a n e l s  
s u p p o r t e d   by  the  s t r i n g e r s .   When  the  f l o o r   has  s e t ,   t h e  

p a n e l s   may  s t r i p p e d   from  the  se t   f l o o r   and  shore   p o s t s   u s e d  
to  s u p p o r t   the  f l o o r   u n t i l   the  c o n c r e t e   c u r e d .  



1.  A  pane l   frame  for  use  in  c o n c r e t e   forming  s t r u c t u r e s  

c o m p r i s i n g   spaced  p a r a l l e l   s i d e r a i l s   with  i n t e r c o n n e c t i n g  
p a r a l l e l   endcap  r a i l s   and  spaced  c r o s s - m e m b e r s   of  e q u a l  

l e n g t h   i n t e r m e d i a t e   sa id   endcap  r a i l s ,   sa id   endcap  r a i l s  

and  c r o s s - m e m b e r s   being  m e c h a n i c a l l y   s e c u r e d   to  s a i d  

s i d e r a i l s ,   c h a r a c t e r i z e d   in  t h a t   each  c r o s s - m e m b e r   end 

p o r t i o n   has  means  for  c o o p e r a t i n g   with  m e c h a n i c a l   f a s t e n e r s  
used  in  f i x e d l y   s e c u r i n g   sa id   s i d e r a i l s   to  s a i d  

c r o s s - m e m b e r   end  p o r t i o n s ,   the  c o o p e r a t i o n   of  sa id   f a s t e n e r  

c o o p e r a t i n g   means  with  sa id   m e c h a n i c a l   f a s t e n e r s   being  s u c h  
tha t   sa id   m e c h a n i c a l   f a s t e n e r s   are  r emovab le   from  s a i d  

f a s t e n e r   c o o p e r a t i n g   means  of  each  c r o s s - m e m b e r   end  p o r t i o n  
w i t h o u t   damage  to  sa id   f a s t e n e r   c o o p e r a t i n g   m e a n s .  

2.  A  pane l   frame  a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   i n  
t h a t   sa id   f a s t e n e r   c o o p e r a t i n g   means  is  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 i d e r a i l   to  s e c u r e   sa id   c r o s s - m e m b e r   end 

p o r t i o n   to  sa id   s i d e r a i l .  

3.  A  p a n e l   frame  a c c o r d i n g   to  c la im  2,  c h a r a c t e r i z e d   i n  

t h a t   sa id   f a s t e n e r   c o o p e r a t i n g   means  is  a  p l a t e   means,  s a i d  

p l a t e   means  be ing   m e c h a n i c a l l y   c o n n e c t e d   to  sa id   s i d e r a i l .  

4.  A  pane l   frame  a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   i n  

t h a t   sa id   m e c h a n i c a l   f a s t e n i n g   of  sa id   endcap  r a i l s   and 

c r o s s - m e m b e r   r a i l s   to  said  s i d e r a i l s   p e r m i t s   r e p l a c e m e n t   o f  

any  frame  c o m p o n e n t ,   the  c o o p e r a t i o n   of  sa id   f a s t e n e r  

c o o p e r a t i n g   means  and  sa id   m e c h a n i c a l   f a s t e n e r s   being  s u c h  

to  p e r m i t   removal   of  sa id   m e c h a n i c a l   f a s t e n e r s   f o r  

r e p l a c e m e n t   of  a  s i d e r a i l   and  s u b s e q u e n t   r e a s s e m b l y   u s i n g  
m e c h a n i c a l   f a s t e n e r s   with  the  same  f a s t e n e r   c o o p e r a t i n g  



means  of  r eused   c r o s s - m e m b e r s .  

5.  A  pane l   frame  a c c o r d i n g   to  c l a im   l,  c h a r a c t e r i z e d   i n  

t h a t   sa id   c r o s s - m e m b e r   end  has  wal l   p o r t i o n s ,   the  i n t e r i o r  

s u r f a c e s   of  which  d e f i n e   a  space  i n t e r i o r   of  s a i d  

c r o s s - m e m b e r   end,  sa id   f a s t e n e r   c o o p e r a t i n g   means  b e i n g  
a s s o c i a t e d   with  sa id   i n t e r i o r   s u r f a c e s .  

6.  A  pane l   frame  a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d   i n  

t h a t   sa id   c r o s s - m e m b e r   is  an  e x t r u d e d   aluminum  a l l o y   member 

adap ted   to  be  load  b e a r i n g   and  hav ing   wal l   p o r t i o n s ,   t h e  

i n t e r i o r   s u r f a c e s   of  which  d e f i n e   a  s p a c e ,   sa id   f a s t e n e r  

c o o p e r a t i n g   means  being  i n t e g r a l l y   formed  on  at  l e a s t   one  
of  sa id   wal l   p o r t i o n   i n t e r i o r   s u r f a c e s .  

7.  A  pane l   frame  a c c o r d i n g   to  c l a im  6,  c h a r a c t e r i z e d   i n  

t h a t   each  of  said  c r o s s - m e m b e r s   i n c l u d e s   s i d e w a l l s   and  

i n t e r c o n n e c t i n g   t r a n s v e r s e   w a l l ,   sa id   f a s t e n e r   c o o p e r a t i n g  

means  being  p r o v i d e d   on  at  l e a s t   one  of  and  along  t h e  

l e n g t h   of  the  i n t e r i o r   s u r f a c e s   of  sa id   wal l   p o r t i o n s ,   s a i d  

s i d e r a i l   a b u t t i n g   the  end  of  sa id   c r o s s - m e m b e r   w i t h  
m e c h a n i c a l   f a s t e n e r s   e x t e n d i n g   t h r o u g h   sa id   s i d e r a i l   and  

c o o p e r a t i n g   with  sa id   f a s t e n e r   c o o p e r a t i n g   means  to  s e c u r e  
sa id   s i d e r a i l   to  the  c o r r e s p o n d i n g   end  of  sa id   c r o s s - m e m b e r .  

8.  A  pane l   frame  a c c o r d i n g   to  c la im  6  or  7 ,  
c h a r a c t e r i z e d   in  t h a t   sa id   f a s t e n e r   c o o p e r a t i n g   means  is  an 
a r c u a t e   c h a n n e l   i n to   which  m e c h a n i c a l   f a s t e n e r s   in  the  f o r m  

of  s e l f - t a p p i n g   screws  are  screwed  to  s ecu re   sa id   s i d e r a i l  

to  the  c r o s s - m e m b e r .  



9.  A  pane l   frame  a c c o r d i n g   to  anyone  of  c l a ims   6  t h r o u g h  
8,  c h a r a c t e r i z e d   in  t h a t   t h e r e   are  two  s e t s   of  m e c h a n i c a l  
f a s t e n e r s   used  to  f a s t e n   each  c r o s s - m e m b e r   end  p o r t i o n   t o  
the  c o r r e s p o n d i n g   s i d e r a i l ,   said  f i r s t   m e c h a n i c a l   f a s t e n e r  
set   being  in  shea r   to  a  fo rce   e x e r t e d   in  a  d i r e c t i o n  

p a r a l l e l   to  the  s ide   of  sa id   s i d e r a i l ,   sa id   at  l e a s t   one  
a d d i t i o n a l   m e c h a n i c a l   f a s t e n e r   being  in  shear   to  a  f o r c e  
e x e r t e d   in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  the  s ide   of  s a i d  
s i d e r a i l   and  o u t w a r d l y   away  from  sa id   c r o s s - m e m b e r   end  

p o r t i o n .  

10.  A  pane l   frame  a c c o r t i n g   to  anyone  of  c l a ims   6  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   sa id   c r o s s - m e m b e r   has  c o n v e r g i n g  
s i d e w a l l s   with  sa id   t r a n s v e r s e   wal l   at  the  n a r r o w e r   s p a c i n g  
between  sa id   s i d e w a l l s ,   sa id   s i d e r a i l   hav ing   means  a l o n g  
i t s   l e n g t h   to  s u p p o r t   an  edge  of  a  pane l   s h e e t   a f f i x e d   t o  
said  f r ame ,   sa id   c r o s s - m e m b e r   as  f a s t e n e d   to  sa id   s i d e r a i l  

p r o v i d i n g   a  load  c a r r y i n g   s u r f a c e   s u b s t a n t i a l l y   c o p l a n a r  
with  sa id   s u p p o r t   means  for  an  a f f i x e d   p a n e l .  

11.  A  pane l   frame  a c c o r d i n g   to  anyone  of  c l a ims   6  t h r o u g h  
10,  c h a r a c t e r i z e d   in  t h a t   sa id   c r o s s - m e m b e r   has  an  
o u t - t u r n e d   f l a n g e   along  each  s i d e w a l l   edge,   sa id   f l a n g e s   o f  

each  c r o s s - m e m b e r   being  s u b s t a n t i a l l y   c o p l a n a r   with  s a i d  
s i d e r a i l   s u p p o r t   m e a n s .  

12.  A  pane l   frame  a c c o r d i n g   to  anyone  of  c l a ims   6  t h r o u g h  

11,  c h a r a c t e r i z e d   in  t h a t   sa id   s i d e r a i l   has  means  f o r  

a b u t t i n g   a  t r a n s v e r s e   mating  po r ton   of  c r o s s - m e m b e r   e n d ,  
said  a b u t t i n g   means  being  m e c h a n i c a l l y   f a s t e n e d   to  s a i d  

mating  t r a n s v e r s e   p o r t i o n   of  said  c r o s s - m e m b e r .  



13.  A  pane l   a c c o r d i n g   to  anyone  of  c l a i m s   6  t h r o u g h   1 2 ,  
c h a r a c t e r i z e d   in  t h a t   the  r ea r   edges  of  sa id   pane l   a r e  
a d a p t e d   to  p r o v i d e   in  an  a s s e m b l e d   form  s t r u c t u r e   of  a 
p l u r a l i t y   of  i n t e r c o n n e c t e d   p a n e l s   o p p o s i n g   spaced  l e d g e  
p o r t i o n s   which  d e f i n e   c o r r e s p o n d i n g   e l o n g a t e   s l o t s ,  
f a s t e n e r   means  being  i n s e r t a b l e   t h r o u g h   sa id   s l o t   and  
adap t ed   to  s e a t   on  sa id   oppos ing   ledge   p o r t i o n s   to  p r o v i d e  
for  the  m e c h a n i c a l   f a s t e n i n g   of  e l e m e n t s   to  the  r ea r   e d g e s  
of  sa id   pane l   r a i l s .  

14.  A  p a n e l   frame  a c c o r d i n g   to  anyone  of  the  p r e c e e d i n g  
c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   sa id   s i d e r a i l s ,   c r o s s - m e m b e r s  
and  endcap  r a i l s   are  of  aluminum  or  magnesium  a l l o y .  
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