
Europâisches  P a t e n t a m t  

European  Patent  Office 

Office  européen  des  brevets  

®  EUROPEAN  P A T E N T  

@  Date  of  publication  of  patent  spécification:  18.06.86 

®  Application  number:  82301301.6 

®  Dateoffiling:  15.03.82 

(ÏÏ)  Publication  number:  Q  0 6 2   4 2 0  

B 1  

SPECIFICATION 

®  Intel.4:  E  04  G  11/08,  E  04  G  17/04,  
E  04  G  9/08,  E  04  G  11/48 

(54)  Concrète  forming  structures. 

CD 

O  
CM 

CM 
<D 
O  
O  

Û .  
UJ 

(§)  Priority:  27.03.81  CA  374073 

(43)  Date  of  publication  of  application: 
13.10.82  Bulletin  82/41 

Publication  of  the  grant  of  the  patent: 
18.06.86  Bulletin  86/25 

(84)  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  Ll  LU  NL  SE 

Références  cited: 
GB-A-1  142  861 
GB-A-1  343  051 
US-A-3163  911 
US-A-3  171  186 
US-A-3  246  871 
US-A-3  362  676 

(73)  Proprietor:  ALUMA  SYSTEMS  INCORPORATED 
4800  Dufferin  Street 
Downsview  Ontario  M3H  5S9  (CA) 

(72)  Inventor:  Johnston,  Ronald  J. 
14  Regan  Crescent 
Georgetown  Ontario  L7G  1B1  (CA) 
Inventor:  Mauring,  Baard 
Haakon  Sverressonsvâgen  6 
N-7000  Trondheim  (NO) 
Inventor:  Svela,  Reidar 
Kringsjavâgen  46 
N-4030  Hinna  (NO) 

(74)  Représentative:  Altenburg,  Udo,  Dipl.-Phys. 
et  al 
Patent-  und  Rechtsanwâlte  Bardehle- 
Pagenberg-Dost-Altenburg  &  Partner  Postfach 
86  0620 
D-8000  Mûnchen  86  (DE) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 



This  invention  relates  to  a  panel  frame  accord- 
ing  to  the  precharacterizing  part  of  claim  1  as 
known  from  US-A-3163911. 

In  the  field  of  concrete  forming,  many  advances 
have  been  made  in  replacing  and  improving  the 
use  of  wooden  structures  in  forming  concrete 
walls  and  floors.  One  improvement  has  been 
realized  in  the  use  of  perfabricated  panels  which 
are  interconnectable  to  provide  a  surface  onto  or 
against  which  concrete  may  be  poured.  Examples 
of  such  form  work  are  disclosed  in  U S - A -  
3,130,470,  3,399,859,  3,862,737  and  C A - A -  
605,806  and  798,239.  These  patents  disclose  the 
use  of  various  types  of  metals  used  in  making  the 
components,  which  are  welded  together  to  form 
the  individual  panel  framework  to  which  plywood 
sheeting  may  be  affixed.  For  example,  U S - A -  
3,130,470  and  CA-A-605,806  disclose  the  use  of 
steel  members  in  forming  the  framework,  where- 
as  US-A-3,862,737  discloses  the  use  of 
aluminum  in  forming  the  structural  components 
of  the  frame.  Aluminum  is  advantageous, 
because  its  lightweight  usually  provides  a  more 
readily  manageable  wall  forming  panel.  However, 
due  to  the  lesser  strength  characteristics  of 
aluminum,  adaptations  are  required  in  forming 
the  prefabricated  panel  frames. 

The  preformed  panels  are  fabricated  in  a  man- 
ner  such  that  they  are  interconnectable  and  in 
situations  where  the  panels  are  used  in  forming 
walls,  well  known  tie  members  may  be  used  to 
maintain  the  desired  spacing  between  opposing 
wall  panels  when  a  wall  is  being  poured.  Such  an 
arrangement  is  shown  in  CA-A-605,806  where 
prefabricated  panels  of  various  shapes  are  inter- 
connected  to  provide  opposing  wall  arrange- 
ments  and  between  which  concrete  is  poured. 
The  tie  members,  as  normally  connected  to  an 
open  cage  device,  extend  between  wall  arrange- 
ment  inserts  to  which  horizontally  laid  panels  are 
connected.  A  similar  approach  to  a  forming  wall 
arrangement  is  provided  by  many  companies, 
such  as,  Peri-Werk  Artur  Schworer  KG  of 
WeiBenhorn,  West  Germany.  This  company  sup- 
plies  prefabricated  panels  where  inserts,  which 
are  connectable  to  the  panels,  provide  the  wall 
arrangements.  These  may  oppose  one  another 
and  the  ties,  as  connected  to  the  inserts,  maintain 
the  desired  spacing  while  concrete  is  poured 
between  the  forms.  The  inserts  are  supported  by 
the  use  of  reinforcing  members  (walers),  whereby 
the  insert  arrangement  spaces  the  walers  from 
the  interconnected  panels.  This  results  in  a 
system  which  provides  limited  flexibility  in  short- 
wall  constructions,  because  the  walers  are  spaced 
from  the  panels,  thus  requiring  inserts  at  every 
panel  interconnection. 

Regarding  the  panels  used  in  the  wall  arrange- 
ments,  the  framework  components  are 
commonly  welded  together  to  provide  a  resultant 
integral  structure.  Should  any  components  of  the 
framework  become  damaged  or  fractured,  it  is 
usually  necessary  to  scrap  the  entire  panel,  par- 

ticularly  if  made  of  aluminum,  because  welding  or 
repair  of  the  aluminum  components  is  very 
difficult. 

It  is,  therefore,  desirable  to  provide  panel 
framework  where  the  components  are  inter- 
connected  in  a  manner  to  provide  for  assembly 
and  disassembly.  Such  an  arrangement  is  dis- 
closed  in  CA-A-844,509.  A  complicated 
arrangement  is  provided  for  pretensioning 
devices  in  the  crossbars  of  the  panel.  In  using 
such  pretensioning  devices,  the  results  of  panel 
frame  disassembly  is  realized.  In  providing  for  the 
pretensioning  of  the  cross-members,  a  complex 
siderail  and  endrail  shape  is  required,  thus  com- 
plicating  the  interconnection  of  the  corners  of  the 
siderails  and  endrails.  Detailed  consideration  has 
been  given  in  this  patent  disclosure  to  a  device  for 
pretensioning  the  cross-bar.  The  pretensioning 
arrangement  provides  for  an  interconnection  of 
one  siderail  member  to  the  other,  where  the 
cross-bars  are  clamped  between  the  siderails  as 
the  pretensioning  devices  are  tightened  to  apply 
an  outward  biased  pressure  on  the  cross-mem- 
bers  to  reinforce  the  cross-members  against  the 
load  applied  to  the  panel  when  used  in  concrete 
wall  forming  arrangements.  Such  an  arrange- 
ment,  however,  is  difficult  to  implement  in  the 
field,  because  the  workmen  do  not  usually  have 
devices  which  could  determine  the  necessary 
torque  to  be  provided  on  each  end  of  the  pre- 
tensioning  device  to  provide  the  correct  tension 
on  each  cross-member.  Further  the  use  of  such 
pretensioning  devices  substantially  hinder  the 
assembly  of  the  panel,  because  all  pretensioning 
devices,  as  located  in  the  respective  cross-bars, 
must  be  simultaneously  placed  through  the  holes 
of  the  siderails  which  is  very  difficult  to  achieve 
manually.  Because  of the  complex  shape  required 
in  the  siderails  to  accommodate  the  pre- 
tensioning  device,  a  further  problem  is  en- 
countered,  where  the  connectors  for  inter- 
connecting  panel  siderails  are  rearwardly  of  the 
pretensioning  device  location  which,  when  used 
to  interconnect  panels,  can  cause  a  spreading 

. apart  of  the  face  portions  of  the  panels  resulting 
in  cracks  in  the  wall  form  arrangement  to  produce 
a  concrete  wall  having  spaced  apart  ridges  at  the 
interconnection  of  the  panels.  The  aspect  of  inter- 
connecting  the  siderails  and  clamping  there- 
between  the  cross-bars  results  in  the  cross-bar 
end  portions  being  free;  that  is  unconnected  to 
the  siderails.  With  the  cross-bar  having  its  ends 
free,  the  pretensioning  device  becomes  critical  in 
that  the  cross-bar  with  free  member  ends  has  a 
significantly  higher  degree  of  flexibility,  as  com- 
pared  to  a  cross-bar  which  is  fixed  to  the  siderails 
such  as  in  the  past  by  welding  of  the  cross- 
member  end  portions  to  the  siderails.  Thus  if  the 
proper  tension  is  not  provided  in  the  pre- 
tensioning  device,  the  panel  can  bow,  due  to  the 
greater  deflection  in  the  cross-bars,  during  the 
pouring  operation  and  result  in  a  poor  wall  con- 
figuration  for  the  set  concrete.  Therefore,  this 
pretensioned  cross-bar  arrangement  for  panels, 
even  though  it  permits  disassembly,  does  not 



provide  a  panel  arrangement  which  may  be  readi- 
ly  reassembled  and  which  may  be  consistently 
relied  upon  from  a  load  supporting  standpoint 
when  used  in  the  field. 

CA-A-759,872  and  US-A-3,339,859  dis- 
close  the  mechanical  fastening  of  endcap  por- 
tions  to  the  otherwise  permanently  welded  frame 
structure  to  permit  the  insertion  into  the  open  end 
of  the  framework  a  plywood  panel  facing  which 
mates  with  the  specially  formed  edges  of  the  side- 
rails.  However,  with  this  mechanically  fastened 
arrangement  for  the  endcap,  because  the  remain- 
der  of  the  structure  is  being  welded,  replacement 
of  any  components  thereof  aside  from  the  par- 
ticular  endcap  is  not  provided  for. 

The  panel  frame  known  from  US-A-3163911 
comprises  a  loose  and  not  fixed  removable  con- 
nection  between  the  cross-members  and  the  side- 
rails  causing  a  reduction  of  the  strength  added  to 
the  panel  frame  by  the  cross-members.  There- 
fore,  one  object  of  the  present  invention  is  to 
provide  a  stronger  panel  frame  of  the  type  in 
question. 

This  object  is  reached  according  to  the  inven- 
tion  by  a  panel  frame  as  defined  in  claim  1. 
Advantageous  embodiments  are  mentioned  in 
dependant  claims  2  to  10. 

The  panel  metal  framework  for  supporting 
panel  sheeting  used  in  concrete  forming  struc- 
tures  comprises,  according  to  this  invention,  a 
perimeter  frame  of  spaced  parallel  siderails  and 
endcap  rails  with  a  plurality  of  spaced  rigid  cross- 
members  within  the  frame.  The  endcap  rails  and 
cross-members  are  mechanically  secured  to  the 
siderails.  The  cross-members  having  their  end 
portions  fixedly  mechanically  secured  to  the 
opposing  siderails,  are  of  sufficient  number  and 
each  of  sufficient  structural  strength  and  stiffness 
to  support  concrete  loads  exerted  on  panel  sheet- 
ing  when  affixed  to  the  framework  and  when  used 
in  forming  concrete.  The  mechanical  connection 
of  the  cross-members  to  the  siderails  is  such  that, 
upon  removal  of  fasteners  used  in  making  the 
connection,  the  connection  is  not  destroyed.  Thus 
in  situations  where  complete  disassembly-of  the 
panel  arrangement  is  required,  the  reused  com- 
ponents  may  be  readily  refastened  into  the  frame- 
work. 

The  mechanical  connection  is  accomplished  by 
means  providing  for  a  fixed  mechanical  con- 
nection  of  an  end  portion  of  each  cross-member 
to  the  corresponding  siderail.  The  means  may  be 
provided  on  either  the  siderail  or  the  cross- 
member.  In  arrangements  where  the  connection 
means  is  provided  on  the  cross-member  end 
portion,  individual  damaged  cross-members  may 
be  removed  from  the  framework  and  replaced 
without  disassembly  of  the  framework,  or  cross- 
members  may  be  simply  removed  from  the 
framework  when  the  -additional  support  is  not 
required,  or  cross-members  may  be  added  in 
situations  where  additional  support  in  the  panel  is 
required  for  a  particular  use  in  concrete  forming. 
According  to  an  aspect  of  the  invention,  the 
connection  means  may  be  provided  internally  of 

the  cross-members,  so  as  to  protect  the  fasteners 
from  concrete  which  may  be  splashed  on  the 
panels  during  the  pouring  and  also  eliminate 
recesses  and  the  like  on  the  cross-members 
which  may  fill  with  the  concrete  and  when  set, 
add  additional  weight  to  the  panels.  In  so  provid- 
ing  the  connection  means  internally  of the  cross- 
members,  mechanical  fasteners  are  used  which 
extend  through  the  siderails  and,  as  received  by 
the  internal  connection  means,  draw  the  end 
portions  of  the  cross-members  against  the  side- 
rails  to  provide  for  a  secure  fixed  connection  of 
the  framework  components.  Preferably,  the  cross- 
members  may  be  formed  from  extruded 
aluminum,  where  the  section  for  the  aluminum 
cross-members  is  such  to  provide  the  necessary 
strength  in  supporting  the  panel  sheeting  when 
used  in  confining  poured  concrete. 

In  concrete  wall  forming  systems,  according  to 
this  invention,  each  wall  arrangement  has  a  plu- 
rality  of  wall  form  panels  and  tie  member  panels. 
The  wall  form  panels  are  connectable  to  one 
another  and  to  the  tie  member  panels.  Each  of  the 
wall  form  panels  and  strong  back  panels  has  a 
perimeter  framework  of  siderails  and  inter- 
connecting  endcap  rails,  all  of  which  are  of  the 
same  depth  to  define,  when  the  panels  are  inter- 
connected,  a  substantially  planar  frontwall  face 
with  the  rear  edges  of  the  perimeter  rails  all  lying 
in  substantially  the  same  plane,  which  is  parallel 
to  the  planar  front  face.  The  thus  formed  oppos- 
ing  wall  arrangements  are  held  in  a  predeter- 
mined  spaced  apart  relationship  by  tie  members 
when  concrete  is  poured  between  the  wall 
arrangements.  Each  tie  member  spans  the  oppos- 
ing  tie  member  panels  and  extends  through  and 
outwardly  of  each  panel.  The  tie  members  are 
located  along  at  least  one  level  of  the  wall 
arrangement. 

Horizontal  load  gathering  means  may  be  used 
where  the  tie  members  extend  through  the  load 
gathering  means.  Means  is  provided  for  engaging 
the  outwardly  extending  tie  member  portions  and 
is  adapted  to  clamp  the  load  gathering  means  at 
every  tie  member  on  the  same  level  against  the 
coplanar  panel  rear  edges  to  reinforce  the  wall 
arrangement  and  maintain  substantially  planar 
frantwall  face. 

In  situations  where  a  tie  member  panel  is  inter- 
connected  between  wall  form  panels,  a  tie  plate 
may  be  used  through  which  the  tie  member 
extends  and  means  is  provided  for  engaging  the 
tie  member  portions  extending  outwardly  beyond 
the  tie  plates  to  maintain  a  desired  spacing 
between  the  tie  plates  as  they  contact  the  exterior 
of  the  wall  arrangements.  Such  tie  plates  each 
comprise  a  base  portion  for  spanning  the  outer 
panel  edges  adjacent  the  tie  member  panel  edges 
and  has  means  for  restraining  the  outer  panel 
edges  from  lateral  movement  relative  to  panel 
edge  length  to  enhance  structural  integrity  of  the 
interconnection  of  the  panels. 

In  situations  where  the  load  gathering  means  is 
used  in  association  with  ties  for  supporting  the 
panels,  a  significant  reduction  in  the  number  of 



ties  needed  is  realized.  Depending  upon  the  wall 
being  poured  and  the  size  of  the  ties,  it  is  not 
necessary  to  place  a  tie  panel  at  every  panel  inter- 
connection.  Because  the  ties  extend  through  the 
tie  panels,  the  interconnection  of  the  panel  edges 
is  uninterrupted  along  the  length  of  the  inter- 
connection.  There  is  no  need  to  modify  panel 
edges  to  permit tie  members  to  pass  through  the 
interconnected  areas  of  the  panels.  This  provides 
an  essentially  continuous  wall  form  face  with 
abutting  joints  to  virtually  eliminate  any  leakage 
of  concrete  through  the  panel  joints. 

To  provide  for  the  mechanical  fastening  of 
elements  to  the  rear  edges  of  panel  rails  used  in 
modular  concrete  forming  structures,  the  rear 
portions  of  the  rail  edges  may  be  adapted  to  have 
fastening  devices  securable  thereto.  In  a  panel 
framework  having  the  perimeter  frame  of  side- 
rails  and  endcap  rails  and  a  plurality  of  cross- 
members  all  interconnected  to  provide  a  rigid 
framework,  the  front  face  of  the  framework  is 
adapted  to  have  a  panel  sheeting  affixed  thereto. 
The  rear  edges  of  the  panel  rails  are  adapted  to 
provide  in  an  assembled  form  structure  of  a 
plurality  of  interconnected  panels,  a  plurality  of 
opposing  spaced  ledge  portions  which  define  an 
elongate  slot.  Fastener  means  is  insertable 
through  the  slot  and  is  adapted  to  seat  on  the 
opposing  ledge  portions  to  provide  for  the 
mechanical  fastening  of  elements  to  the  rear 
edges  of  the  panel  rails. 

Preferred  embodiments  of  the  invention  are 
shown  in  the  drawings,  wherein: 

Figure  1  is  an  isometric  view  of  individual 
panels  assembled  in  spaced-apart  tied  wall 
arrangements  for  forming  a  concrete  wall; 

Figure  2  is  an  isometric  view  of  a  panel 
separated  from  a  strong  back  of  the  assembly  of 
Figure  1; 

Figure  3  is  an  exploded  view  of  sections  of  the 
panel  siderail,  endcap  rail  and  cross-member; 

Figure  4  is  an  isometric  view  of  the  strong  back 
panel  of  Figure  1  showing  the  relationship  and 
interconnection  of  siderail  to  endcap  rail  and 
cross-member;  -  

Figure  5  is  a  partial  view  of  a  panel  siderail 
abutting  a  strong  back  side  rail,  or  other  panel 
siderail  to  be  interconnected  by  a  swivel  clamping 
device; 

Figure  6  is  a  side  elevation  of  the  panel  portions 
of  Figure  5  as  interconnected  by  the  swivel  clamp- 
ing  device; 

Figure  7  is  an  isometric  view  showing  a  corner 
assembly  for  the  wall  arrangement  of  Figure  1; 

Figure  8  is  a  section  of  the  wall  assembly  of 
Figure  showing  the  relationship  of  a  tie  member 
to  the  opposing  wall  arrangements  and  a  tie  plate 
device  used  to  clamp  the  walls  in  their  spaced 
relation; 

Figure  9  is  a  section  through  a  wall  arrange- 
ment  showing  the  tie  plate  device  in  position; 

Figure  10  is  a  side  elevation  of  an  alternative 
form  of wall  arrangement  for  Figure  1; 

Figure  11  is  a  section  through  another  alter- 
native  to  the  wall  arrangement  of  Figure  1; 

Figure  12  is  a  perspective  view  for  an  alter- 
native  wall  arrangement; 

Figure  13  is  a  partial  view  showing  the  con- 
struction  of  the  panel  of  Figure  12  with  mechani- 
cal  fastening  of  panel  siderail,  endcap  rail  and 
cross-members; 

Figure  14  is  a  section  through  adjacent  inter- 
connected  panel  siderail  and  strong  back  siderail 
showing  an  alternative  arrangement  for  their 
abutting  interfit; 

Figures  15  through  25  show  various  alter- 
natives  to  the  manner  of  mechanical  interconnec- 
tion  of  cross-member  to  siderail  of  a  wall  form 
panel  frame,  according  to  this  invention. 

Referring  to  Figure  1,  a  concrete  forming  struc- 
ture  for  use  in  forming  a  wall  is  shown.  It  is 
appreciated,  however,  that  the  panels,  according 
to  this  invention  as  used  in  this  arrangement  for 
forming  the  wall,  may  also  be  readily  used  in 
forming  concrete  floors,  as  supported  by approp- 
riate  shoring  structure.  The  concrete  forming 
structure  10  of  Figure  1  for  forming  a  concrete 
wall  12  is  made  up  of  spaced-apart  opposing  wall 
arrangements  14  and  16.  The  opposing  wall 
arrangements  are  tied  together  in  their  spaced- 
apart  arrangement  with  tie  rods  18,  which  are 
commonly  used  in  the  trade  and  tied  into  the 
walls  by  way  of  a  tie  plate  clamping  device  20. 
Each  wall  arrangement  14  and  16  consists  of  a 
plurality  of  wall  form  panels  22  which  are  inter- 
connected  by  interposed  tie  member  panels,  or 
what  could  be  considered  as  strong  back  panels 
24.  The  wall  arrangements  are  ordered  so  that  the 
panels  22  oppose  one  another  and  tie  member 
panels  24  oppose  one  another.  This  enables  the 
use  of  ties  18  to  bridge  opposing  tie  member 
panels  24  and,  with  panels  22  interconnected  to 
the  tie  member  panels  24,  the  load  exerted  on  the 
panels  by  concrete  poured  into  the  cavity  be- 
tween  the  panel  arrangements  is  transferred  to 
the  ties  by  way  of  the  tie  plate  clamps  20. 
Depending  upon  the  size  of  the  wall  arrangement 
and  its  particular  use,  aligners  in  the  form  of  a 
beam  26  and  a  base  plate  28  may  be  used  to  align 
the  interconnected  panels  and  strong  backs  so  as 
to  provide  parallel  face  portions  as  generally 
designated  at  30  to  define  the  desired  cavity  into 
which  concrete  may  be  poured  to  provide  smooth 
parallel  wall  exterior  surfaces.  The  aligner  beams 
26  may  be  bolted  to  the  rear  faces  of  the  rails  of 
the  panels  and  strong  backs  by  use  of  plates  32 
bolted  to  panel  rails,  which  grip  the  ledge  of  the 
beam to clamp the  beam  against the  rear edges  of 
the  rails  so  that  the  panels  become  aligned,  due  to 
the  tie  member  panels  or  strong  backs  and  wall 
form  panels  all  being  of  the  same  depth  as 
shown. 

By  way  of  using  strong  back  panel  24  which  in 
turn  has  the  panel  siderails  releasably  connected 
thereto,  an  arrangement  is  provided  whereby  less 
wall  forming  ties  18  are  required  to  tie  the  wall 
arrangements  together  to  retain  the  desired  spac- 
ing  between  wall  arrangements  when  concrete  is 
poured  into  the  defined  cavity.  By  way  of  adapt- 
ing  the  strong  backs  24  to  receive  the  ties  18,  such 



ties  may  be  large  rod,  as  compared  to  the  more 
commonly  used  thin  tie  plates.  The  rods  by  way 
of  tie  plate  clamps  20  are  secured  to  the  panels  so 
that  the  outward  forces  on  the  panels,  by  way  of 
wet  concrete  poured  therein,  has  their  load  trans- 
ferred  to  these  stronger  tie  members  18.  Thus  in 
the  arrangement  shown,  there  are  only  two  ties 
per  tie  member  panel  at  panel  interconnection 
which  is  by  far  a  lesser  number  compared  to  the 
number  of  required  thin  tie  plate  members,  where 
four  or  five  of  such  ties  may  be  required  per  panel 
interconnection. 

The  manner  in  which  the  panel  siderails  and  the 
strong  back  siderails  are  interconnected  is  more 
clearly  shown  in  Figures  5  and  6;  however,  to 
demonstrate  the  relationship  of  the  connectors  to 
the  panels,  connectors  34  are  shown.  Similarly, 
connectors  34  may  be  used  to  interconnect  the 
panels,  as  stacked  one  upon  the  other,  by  use  of 
the  apertures  36  as  shown  in  the  top  and  bottom 
portions  of  each  panel. 

Each  panel  22  consists  of spaced-apart  siderails 
38  which  are  interconnected  at  their  ends  by  end- 
cap  rails  40  and  a  plurality  of  cross-members 
intermediate  the  endcap  rails  40  are  spaced  apart 
as  shown  at  42.  The  endcaps  40  and  the  cross- 
members  42  are  all  mechanically  fastened  to  the 
siderails  38.  Thus  the  panel  framework  may  be 
shipped  in  its  "knockdown"  form.  The  com- 
ponents  can  be  assembled  in  the  field  by  use  of 
appropriate  mechanical  fasteners.  During  use  of 
the  panels,  any  damage  to  individual  cross-mem- 
bers  42,  siderails  38  or  endcaps  40  may  be 
repaired  by  simply  disassembling  partially  or 
totally  the  panel  framework  to  permit  replace- 
ment.  The  arrangement  may  also  be  adapted  to 
permit  addition  or  removal  of  cross-members  42 
from  the  frame  in  situations  when  it  is  desired  to 
either  strengthen  the  panel  or,  in  view  of  a  sub- 
sequent  use,  remove  appropriate  cross-members 
when  less  strength in  the  panel  is  required.  In  dis- 
assembling  the  panel,  cross-members,  which  will 
be  reused,  may  remain  on  the  plywood  facing 
when  it  is  necessary  to  remove  the  plywood 
facing  to  repair  the  panel.  On  reassembly,  the  re- 
used  cross-members  and  replaced  cross-mem- 
bers  may  be  refastened  to  the  siderails.  The 
framework  is  such  that  the  interconnection  of  the 
cross-members  to  siderails  with  endcaps  pro- 
vides  a  supporting  surface  against  which  a  panel 
sheeting,  forming  the  face  30,  may  be  affixed. 
Such  panel  sheeting  may  be  in  the  form  of 
commonly  used  plywood,  of steel,  aluminum,  or 
fibreglass  sheet  to  mention  only  a  few. 

The  tie  member  panels  strong  backs  24  are  con- 
structed  in  a  similar  manner,  where  the  frame- 
work  for  the  strong  back  comprises  siderails  44 
and  endcap  rails  46  with  interconnecting  cross- 
members  48.  The  cross-members  48  are  adapted 
so  as  to  permit  the  ties  18  to  pass  therethrough, 
which  is  shown  and  described  in  more  detail  with 
respect  to  Figure  4. 

Referring  to  Figure  2,  the  panel  22  and  strong 
back  24  are  shown  in  more  detail.  The  siderails  38 
of  panel  22  include  apertures  36  which  are  also 

provided  in  the  endcaps  40.  Similarly,  with  the 
siderails  44  and endcaps  46  of  the  strong  back  24, 
apertures  36  are  provided.  The  apertures  in  the 
siderails  of  the  strong  back  and  wall  panels  are 
positioned  so  as  to  be  in  register  when  a  strong 
back  24  is  abutted  against  a  panel  22.  Thus  the 
connectors  34  may  be  positioned  through  the 
apertures  36  and  moved  into  position  to  clamp 
the  siderails  of  the  wall  form  panel  and  strong 
back  tightly  together. 

According  to  the  arrangement  of  Figure  2,  to 
ensure  that  the  strong  back  and  wall  form  panels 
are  of  equal  depth,  the  siderails  for  each  panel  are 
the  same  configuration  and  the  endcap  rails  for 
each  panel  are  the  same  configuration  and  all  are 
of  equal  depth.  Thus  the  mechanical  inter- 
connection  of  the  cross-members  42  and  48  and 
the  endcaps  40  and  46  to  the  siderails  38  or  44  are 
all  done  in  the  same  manner. 

Referring  to  Figures  3  and  4,  such  mechanical 
interconnection  of  the  modular  form  panels  and 
strong  back  panels  is  shown.  In  Figure  3,  the  wall 
form  panel  22  has  its  siderail  38  connected  to  the 
endcap  rail  40  by  use  of  an  angle  bracket  50.  The 
endcap  rail  40  is  different  in  cross-section  to  the 
siderail  38  with  regard  to  the  provision  of  a 
complete  bolt  slot  arrangement  52  on  siderail  38 
which  is  only  partially  provided  on  the endcap  rail 
40. 

The  bolt  slot  ledge  portions  on  the  rail  rear 
edges  also  provide  the  additional  material  re- 
quired  to  give  the  desired  moment  of  inertia  in  the 
aluminum  rails  to  withstand  the  loads  to  be 
supported  by  the  rails. 

This  bolt  slot  arrangement  is  particularly  useful 
when  clamping  alignment  beams,  such  as  align- 
ment  beam  26  shown  in  Figure  1,  where  the  plate 
portions  32  clamp  an  edge  of  the  alignment  beam 
26  against  the  planar  rear face  of the  wall  arrange- 
ment.  In  addition  to  the  alignment  beams,  other 
elements  may  be  secured  to  the  rear  portions  of 
the  panel  rails,  such  as  wall  brace  arrangements, 
wind  brace  arrangements,  catwalk  brackets, 
devices  for  ensuring  a  vertical  orientation  for  the 
wall  arrangements,  tie  plates  to  the  rear  panel 
edges,  reinforcing  members  or  load  gathering 
members,  namely  walers,  and  other  elements 
which  may  be  desirably  connected  to  the  rear 
faces  of  the  panels.  As  to  the  endcap  rails  40, 
which  include  only  a  portion  of  the  bolt  slot,  it  can 
be  seen  that  endcap  rail  40  has  a  ledge  portion  41 
with  an  abutment  43.  When  panels  are  inter- 
connected  by  abutting  the  endcap  rails  of  the 
panels,  then  the  opposing  endcap  rails  define 
between  the  opposing  ledges  41  a  bolt  slot  along 
the  abutment  edges  43  of  the  joined  endcap  rails. 
Sufficiently  large  waters  may  be  secured  to  the 
panel  rear  edges  to  reinforce  the  modular  wall 
form  arrangement  to  an  extent  which  forms  a 
gang  wall  form  unit.  This  so  formed  gang  wall 
form  unit  may  be  hoisted  by  a  crane  and  moved 
to  another  location  to  pour  another  wall. 

A  butt  type  interconnection  of  endcap  rail  40  to 
siderail  38  is  provided.  The  endcap  rail  40  over- 
laps  the  siderail  38,  as  shown  in  Figure  2,  where 



interfering  portions  of  siderail  and  endcap  rail 
interior  are  cut  away  to  provide  for  proper  interfit. 
Such  interfitting  of  siderail  to  end  rail  connection 
is  completed  by  way  of  the  angle  bracket  50, 
where  self-tapping  screws  54  are  used  to  extend 
through  apertures  56  in  siderail  and  endcap  rails 
and  engage  the  bracket  apertures  58  to  form  a 
tight  fixed  interconnection  of  siderail  to  endcap 
rail. 

To  complete  the  framework,  cross-members  42 
are  provided  intermediate  the  endcap  rails  of  the 
thus  formed  perimeter  frame.  The  cross-mem- 
bers  42  are  directly  fastened  to  the  siderails  38 
against  its  planar  interior  face  portion  60.  The 
cross-member  42  has  an  end  portion  62  which 
presents  a  planar  face  generally  designated  64, 
which  mates  and  abuts  the  planar  face  60  of  the 
siderail  38.  To  accomplish  a  fixed  mechanical 
fastening  of  the  end  portion  62  of  the  cross- 
member  42  to  the  corresponding  siderail  38,  a 
means  is  provided  for  making  the  mechanical 
connection  in  combination  with  the  use  of 
mechanical  fasteners.  According  to  the  embodi- 
ment  of  Figure  3,  such  means  is  in  the  form  of 
portions  on  the  cross-member  42  which  cooper- 
ate  with  the  mechanical  fasteners  66  in  the  form 
of  self-tapping  screws  to  mechanically  connect 
and  tightly  draw  the  planar  face  portion  64  of  the 
cross-member  42  against  the  planar  face  60  of 
siderail  38.  Such  means  for  cooperating  with  the 
fastener  66  is  in  the  form  of  an  arcuate  channel  68 
provided  on  the  interior  surfaces  of  the  cross- 
member  42.  The  arcuate  channels  68  are  approp- 
riately  dimensioned  so  that  the  self-tapping 
screws  66  are  firmly  screwed  into  the  openings 
defined  at  the  ends  of  the  arcuate  channel  68. 

The  cooperation  of  the  arcuate  channel  68  with 
the  fastener  66  is  such  that  the  fastener  66  may  be 
removed  from  the  channels  to  permit  removal 
and  replacement  of  one  or  more  of  the  cross- 
members  42,  which  may  have  become  damaged 
in  use.  Alternatively,  should  it  be  required  to 
replace  a  siderail  38  due  to  damage,  the  fasteners 
66  are  removed  from  each  cross-member  end  62 
to  permit  replacement  of  a  siderail  38.  Because  of 
the  cooperation  of  the  arcuate  channel  68  with  the 
fastener  66  and  removal  therefrom  avoids 
damaging  the  arcuate  channel  68,  such  cross- 
members  48  may  be  reused  where  new  or  the 
same  fasteners  66  are  used  to  reconnect  the  side- 
rail  38  to  the  cross-member  42  which  are  reused 
in  the  reassembly. 

The  abutting  faces  of  the  cross-member  end  62, 
with  the  planar  face  60  of  the  siderail  38,  are 
drawn  tightly  together  by  the  fastener  66  in 
cooperation  with  the  arcuate  groove  portions  68 
provide  for  a  secure,  fixed  mechanical  inter- 
connection  of  cross-member  ends  with  opposing 
siderails.  Such  arrangement  prevents  relative 
movements  of  the  cross-member  end  portion 
relative  to  the  siderail  to  provide  a  strong  inter- 
connection  which  assures  panel  frame  structural 
integrity  in  use  and  significantly  reduces  the  de- 
flection  in  each  cross-member  when  supporting 
the  loads  of  poured  concrete  compared  to  an 

arrangement  where  the  cross-member  ends  are 
free  of  the  siderails. 

The  siderail  38  and  endcap  rails  40  include  on 
their  interior  surface,  ledges  70.  Such  ledges  are 
spaced  from  the  outer  face  portion  72  and  74  of 
the  endcap  rail  40  and  siderai) 38 to  accommodate 
the  thickness  of  the  panel  sheeting  material  76.  In 
this  instance,  the  panel  sheeting  material  is  ply- 
wood  and  is  placed  against  the  ledges  70,  where 
the  face  of  the  plywood  panel  76  is  coplanar  with 
the  faces  defined  by  portions  72  and  74  of  the 
endcap  and  siderails.  The  panel  76  is  secured  to 
the  frame  ledges  by  fasteners,  such  as  wood- 
screws  78  which  extend  through  apertures  79  in 
the  ledges.  The  woodscrews  78  are  of  a  depth  less 
than  the  combined  thickness  of  the  ledge  70  and 
the  plywood  76,  so  that  the  screw  does  not  project 
through  the  plywood  face. 

Various  forces  are  exerted  on  the  panel  in  use. 
The  primary  force  is  against  the  face  of  the  ply- 
wood  panel  76  as  it  confines  wet  concrete  poured 
against  the  face.  Such  force  on  the  panel  is  taken 
up  by  the  perimeter  frame  and  the  cross-mem- 
bers  42.  The  cross-members  42  are  provided  with 
flanges  80,  which  are  integral  with  the  sides  82 
and  84  of  the  cross-member.  The  sides  82  and  84 
converge  towards  one  another  and  are  inter- 
connected  at  their  narrowest  spacing  by  trans- 
verse  wall  86.  The  height  dimension  of  the  cross- 
member  42  from  the  underside  of  its  flange  80  to 
the  upper  surface  of  transverse  wall  86  is  such  to 
fit  within  the  spacing  between  the  upper  surface 
of  ledge  70  and  the  underside  88  of  bolt  slot 
arrangement  52.  The  cross-members  42  have 
fasteners  90  which  are  woodscrews  and  which 
extend  through  apertures  92  and  flanges  80  and 
are  screwed  into  the  plywood  facing  76.  This 
secures  the  relationship  of  the  cross-member 
flanges  80  to  the  plywood  face  to  take  up  the  load 
when  the  panel  is  in  use.  The  force  on  the  panel 
76  attempts  to  push  the  cross-members  42  away 
from  the  ledge  area  70  of  the  perimeter  frame. 
This  places  the  fasteners  66  in  shear  which  is  the 
most  effective  use  of  the  fasteners  in  resisting 
such  forces.  To  assist  the  fasteners  in  resisting 
this  force,  the  wall  portion  86,  as  it  fits  snugly 
beneath  the  bolt  slot  arrangement  52  and  con- 
tacts  its  underside  88,  enhances  the  resistance  to 
the  cross-member  being  pushed  transversely 
from  the  siderail.  Another  force,  which  is  exerted 
on  the  panel  frame  particularly  when  the  panels 
are  connected  to  structures  for  forming  corners, 
the  relationship  of  which  is  shown  in  Figure  7. 
These  forces  tend  to  pull  the  siderails  38  in  a 
direction  outwardly  away  from  the  cross-member 
ends  42.  Such  forces  place  the  fasteners  78  in  the 
siderails  38,  which  connect  the  panel  76  to  the 
ledges  70,  in  shear.  However,  this  force  also 
applies  a  direct  pullout  force  on  fastener  66.  To 
compensate  for  this,  additional  fasteners  94  are 
passed  through  apertures  (not  shown)  in  the  base 
portion  of  the  bolt  slot  arrangement  52  and  are 
screwed  into  apertures  96  of  the  transverse  end- 
wall  portion  86.  Thus  these  fasteners  94  are  also 
placed  under  shear  when  the  panel  is  used, 



particularly,  in  attachment  to  corner  arrangement 
structures. 

The  cross-members  42  and  the  frames  may  be 
made  of  various  metals,  such  as  steel  which  has 
high  strength  properties,  or  may  be  made  of 
aluminum  or  magnesium  alloys.  Forthe  preferred 
embodiment  of  Figure  3,  the  siderails  and  cross- 
members  42  are  formed  of  aluminum  alloy,  thus 
the  structures  may  be  extruded.  The  trapezoidal 
shape,  defined  in  part  by  the  cross-member  sec- 
tion  42,  has  converging  sidewalls  82  and  84  which 
provides  a  strong  load  supporting  member.  The 
connection  of the  spaced-apart  sidewalls  82, 84 to 
the  siderails  38  by  way  of  fasteners  66,  enhances 
resistance  to  torsion  when  the  panel  is  placed 
under  load  and  provides  flanges  80  which  are 
readily  fastened  to  the  panel  76.  On  the  underside 
of  the  flanges  80,  ridges  98  may  be  extruded 
which  bite  into  the  panel  face  76.  The  purpose  of 
these  ridges  98  is  to  prevent  concrete,  which  has 
just  been  poured,  from  running  under  the  flanges 
and  gathering  in  the  interior  of  the  cross-member 
42  as  the  panel  abuts  the  flanges  80. 

Figure  4  shows  the  assembly  of  the  tie  member 
or  strong  back  panel  24.  The  strong  back  panel 
has  endcap  rails  46  with  siderails  44.  The  corners 
of  the  frame  for  the  strong  back  44  are  mechan- 
ically  interconnected  in  a  manner  similarto  that  of 
the  wall  form  panel  of  Figure  3.  Mechanical 
fasteners,  in  the  form  of  self-tapping  screws  100, 
are  screwed  through  the  siderail  and  endcap  rails 
and  into  the  bracket  shown  in  dot  at  102.  The 
abutting  relationship  of  the  ends  of  the  siderails 
44  to  the  underside  of  the  endcaps  46  is  shown  in 
Figure  4  as  they  are  mechanically  fastened  to  one 
another.  The  cross-member  48  of  the  strong  back 
panel  is  mechanically  secured  to  the  siderails  44 
in  the  same  manner  as  with  the  siderail  inter- 
connection  of  Figure  3  of  the  wall  form  panel.  The 
cross-member  48  has  on  its  converging  sidewalls 
104  and  106  the  arcuate  channel  portions  108  into 
which  the  mechanical  fasteners  110  are  screwed. 
This  draws  the  planar  face  112  of  the  cross- 
member  48  against  the  planar  face  114  of  the 
siderail  44.  The  interfitting  relationship  of  the 
transverse  wall  portion  116  to  the  underside  118 
of  the  bolt  slot  arrangement  120  is  shown.  With 
this  embodiment,  as  with  the  arrangement  of 
Figure  3,  the  ledge  portions  122  of  the  siderails 
are  cut  away  as  at  124  to  receive  the  width  of  the 
cross  member  48  at  its  flange  extremities  126.  To 
secure  the  flanges  128  to  the  panel  130  which, 
according  to  this  embodiment,  is  plywood, 
fasteners  in  the  form  of  woodscrews  132  extend 
through  apertures  134  and  the  flanges  128  and 
are  screwed  into  the  plywood. 

To  provide  for  the  same  relationship  as  with  the 
wall  form  panel  of  Figure  3,  in  addition  to  the 
fasteners  110  being  placed  in  shear, fasteners  136 
are-used  and  are  screwed  into  the  transverse  wall 
116  of the  cross-member  48,  so  as  to  be  placed  in 
shear  against  forces  tending  to  pull  the  siderail  44 
away  from  the  cross-member  48  end  portion. 

To  adapt  the  strong  back  tie  member  panel  24 
to  its  use  in  combination  with  ties,  the  panel  130 

has  an  aperture  140  provided  therein  to  receive  in 
this  instance  a  circular  tie.  In  addition,  the  trans- 
verse  wall  portions  116  of  the  cross-member  48 
has  an  aperture,  as  shown  in  part,  at  142  to  there- 
by  allow  the  tie  which  spans  opposing  strong 
backs  of  the  wall  arrangement  to  extend  through 
the  strong  back  24  and  outwardly  thereof.  Tie 
plates  or  walers  are  connected  to  the  ties  in  the 
manner  discussed  in  Figures  8,  9  and  11.  Using 
this  type  of  tie  member  panel  with  the  wall  form 
panels  avoids  the  need  to  slot  or  kerf  the  siderails 
of  the  panels  to  receive  at  their  interconnection, 
the  standard  flat  thin  bar  tie  member.  As  a  result, 
a  leakproof  face  is  presented  to  the  poured  con- 
crete. 

To  provide  for  the  interconnection  of  panels, 
whether  they  be  wall  form  panels  or  strong  back 
panels  to  other  wall  form  panels,  connectors  of 
the  releasable  type  are  used.  According  to  the 
embodiment  of  Figure  5,  a  swivel-type  clamping 
device  is  used  which,  in  a  first  position,  may  be 
inserted  through  adjacent  contacting  panel  rails 
and,  when  swung  to  a  second  position,  clamp  the 
siderails  of  adjacent  panels  together.  This  connec- 
tor,  as  generally  designated  at  34  in  Figure  5,  is 
inserted  through  a  type  of  key  slot  36  which  has  a 
circular  central  opening  at  144  with  outwardly 
extending  wing  slot  portions  146.  This  arrange- 
ment  is  such  to  receive  the  circular  end  148  of  the 
swivel  clamp  34  which  has  outwardly  extending 
toggle  portions  150.  The  swivel  clamp  34  has  an 
annular  base  plate  152  which  is  secured  to  end 
148.  Between  the  toggles  150  and  the  base  plate 
152  is  a  type  of  lock  washer  154which  operates  in 
a  manner  so  as  to  cause  the  distance  between  its 
face  and  the  toggles  150  to  decrease  as  the  clamp 
34  is  swung  downwardly  in  the  direction  of  arrow 
156  to  draw  the  opposing  faces  of  the  panel  rails 
38  and,  in  this  embodiment,  strong  back  rail  44 
together.  The  handle  portion  158  abuts  the  faces 
of  the  bolt  slot  arrangement  52  of  the  wall  form 
panel.  This  relationship  is  shown  more  clearly  in 
Figure  6.  The  abutting  contacting  relationship  of 
the  siderails  is  generally  designated  at  160,  as  the 
siderails  are  clamped  together  by  clamping  de- 
vice  34.  To  provide  for  appropriate  clamping 
action,  both  siderails  38  and  44  are  provided  with 
ridge  portions  162  and  164  which  oppose  and 
abut  one  another.  Intermediate  ridges  166  oppose 
one  another;  however,  the  ridges  166  are  of  a 
lesser  height  than  ridges  162  and  164  to  provide  a 
slight  spacing  therebetween.  This  permits  the 
faces  of  the  siderails  38  and  44  to  move  slightly 
towards  one  another  in  providing  a  spring  action 
as  the  swivel  clamp  34  is  swung  downwardly  in 
the  direction  of  arrow  156  to  provide  a  secure 
clamping  of  the  panel  siderail  faces. 

Alternative  forms  of  devices  for  clamping  the 
siderails  of  the  adjoining  panels  together  are 
generally  shown  in  Figure  12,  where  the  flat  bar 
ties  are  used.  Such  an  arrangement  is  commonly 
referred  to  as  the  key  and  wedge  arrangement. 

Figure  7  shows  a  corner  assembly  for  spaced- 
apart  wall  arrangements.  The  corner  assembly 
includes  on  its  outer  wall  portion  standard  panels 



designated  at  22  of  their  usual  construction  having 
the  siderails  38,  which  support  the  plywood  facing 
panels  76  at  a  90  degree  angle  relative  to  one 
another.  The  ridges  162  of  the  panels  abut  one 
another  to  define  the  outer  corner  of  the  wall.  To 
define  the  interior  corner  of  the  wall,  specially 
shaped  siderails  for  corner  panels  are  used.  The 
corner  panels  are  generally  designated  at  168  and 
170.  Each  panel  has  a  siderail  172  having  an  out- 
wardly  extending  flange  portion  at  174  and  an 
angular  transversely  extending  flange  portion 
176;  the  obtuse  angle  between  which  being  ap- 
proximately  135  degrees.  The siderail 172  has at its 
rear  portion  a  flange  arrangement  180  which, 
when  it  opposes  the  corresponding  flange 
arrangement  of  the  other  siderail 182,  forms  a  bolt 
slot  arrangement.  The  corner  panels  168  and  170 
may  be  interconnected  in  various  manners  and 
since  an  interior corner  is  defined,  preferably  bolts 
as  at  184  are  used.  The  bolts  cause  the  outwardly 
extending  face  portions  174  of  the  panels  to 
contact  one  another  and  define  the  interior  corner 
of  the  wall  to  be  poured. 

To  secure the  intersection  of the  outer  panels  22, 
which  define  the  outer  corner  area,  a  connector 
plate  186  is  used.  The  connector  plate  has  two  rail 
portions  188  and  190  which  are  at  90  degrees 
relative  to  one  another.  Each  rail  has  ridges  192 
which  abut  the  ridges  166  of  the  panels  22.  At  the 
intersection  of the  rails  188  and  190,  a  ridge  194  is 
provided  to  define  an  apex  which  abuts  the  faces 
162  of  the  panels.  Rails  188  and  190  also  include 
groove  portions  at  196  which  capture  the  ridges 
164  of  the  siderails  to  hold  them  in  position.  To 
clamp  the  bracket  186  to  the  siderails,  key  slots  36 
are  provided  and  which  additionally  include 
square  slotted  portions  198  to  permit  use  of  either 
the  swivel  clamp  34  of  Figure  5  or  the  use  of  key 
and  wedges. 

Turning to  Figure8,the  relationship  of the ties  18 
to  the  strong  back  panels  24  is  shown.  The  tie  18 
extends  through  the  apertures  140  in  the  plywood 
faces  130  of  the  strong  backs  and  through  aper- 
tures  142  of  the  cross-members  48  of  opposing 
strong  back  panels.  The  tie  rod  18  is  circular  and 
has  provided  on  its  surface  spiral-shape  ridges  200 
to  provide  a  coarse  thread.  The  tie  rod  18  is  of 
sufficient  length  to  extend  outwardly  beyond  the 
bolt slot  arrangements  120  of  each  strong  back  and 
thus  extend  outwardly  beyond  in  essence  the  rear 
edge  or  rear  face  of  the  wall  arrangement. 

To  provide  for  removal  of  the  wall  form  ties  18 
from  a  poured  set  concrete  wall,  plastic  tubular 
inserts  202  are  used  and  which  are  located  be- 
tween  the  opposing  panel  portions  130  by  insert 
sealers 204which  have an annular flange at 206 for 
abutting  the  faces  of  the  panels  130.  After  the 
concrete  wall  has  set  and  the  strong  back  panels 
are  removed  from  the  walls,  the  ties  18  may  be 
simply  slid  out  of  the  tube  insert  202.  The  tube 
insert  sealers  204  may  be  removed  from  the 
concrete  wall  and  the  resulting  holes  in  the  wall 
may  be  patched  with  appropriate  patching 
materials  to  provide  a  smooth  wall  finish  to  which 
finishing  material  may be  applied. 

To  gatherthe  load  from  the  panels  and apply  itto 
the  tie  members  18,  a  tie  plate  20  is  used.  The  tie 
plate  has an  aperture  208  provided  therein through 
which  the  tie  rod  18  extends.  The  aperture  208  is 
provided  with  bearing  material  210  which  is 
wedged  into  position  to  provide  a  bearing  surface 
against  which  the  conical  bearing  surface  212 
abuts,  as  the  winged  nut  214  having  wing  portions 
216  is  threaded  onto  the  tie  18  and  tightened 
against  the  plate.  To  facilitate  this  tightening  and 
engagement  of the  wing  nut  214  with  the  rod  18,  it 
has  internally  thereof  a  coarse  threaded  portion 
218  which  appropriately  engages  the  coarse 
thread  200  on  the  tie  rod.  The  tie  plate  has  an 
interior  surface  portion  at  220  which  abuts  the 
exterior  surfaces  222  of  the  siderails.  Surfaces  222 
all  lie  in  the  same  plane  due  to  the  equal  depth  of 
the  siderails  of  the  strong  back  and  wall  panels.  So 
as  to  capture  and  thereby  restrain  the  panel  side- 
rails from  moving  laterally  relative to  the  length  of 
the  panel  edges,  the  tie  plate  is  provided  with 
ridges  or  flanges  224  which  extend  from  the  face 
220  and  abut the  edges  226  of the  bolt  slot arrange- 
ments  52  of  the  wall  form  panels.  Thus  when  the 
panels  are  under  load,  the  outwardly  extending 
ridges  224,  as they  capture  the  edges  226  of  panels 
which  are  secured  to  both  sides  of the  strong  back, 
prevent those  edges  from  separating  as the  load  of 
freshly  poured  concrete  is  applied. 

Turning  to  Figure  9,  this  interfitting  relationship 
of  the  tie  plate  to  the  panel  edges  is  more  clearly 
shown.  The  panel  siderails  at  38  are  shown  as 
interconnected  to  the  strong  back  panel  siderails 
44.  The  bolt  slot  arrangements  120  of  the  strong 
back  are  retained  against  the  blot  slots  52  by  . 
ledges  228  as  they  contact  the  faces  230.  By 
tightening  the  wing  nut  214  on  the  tie  rod  18,  and 
with  a  similar  wing  nut  214  tightened  onto  the  tie 
plate  used  on  the  opposing  strong  back,  the  inner- 
face  220  firmly  abuts  the  rear  face  portions  222  of 
the  rails.  With  the  bolt slot  arrangement  120  of the 
strong  backs  confined  by  the  ledges  228  against 
the  bolt  slot  arrangements  52  bf  the  panels  38  by 
ledges  224,  the  interconnected  panel  rails  with  rail 
ridge  portions  162,  164  firmly  abutting  are  pre- 
vented  from  opening,  particularly  between  ridges 
164. 

As  can  be  seen  from  Figure  9,  upon  removal  of 
the  tie  plates  20  after  the  concrete  of  wall  has  set, 
the  panels  22  may  be  removed  from  the  strong 
backs  24,  because  the  ridges  162  and  164  of  the 
siderails  simply  abut  one  another.  This  is  particu- 
larly  useful  in  situations  where  it  may  be  desired  to 
remove  a  panel  from  the  wall  while  the  strong  back 
remains  against  the  wall,  which  may  be  supported 
by  other  angular  bracing  (not  shown).  Thus  the 
panels  may  be  stripped  from  the  set  wall  indepen- 
dently  of the  strong  backs.  This  approach  may  also 
be  useful  in  situations  where  it  is  desired  to 
provide  a  support  arrangement  for  pouring  con- 
crete  floors.  Jack  posts  or  shoring  posts  may 
contact  the  strong  backs  connected  thereto.  After 
the  poured  floor  is  set,  the  panels  may  be  be 
stripped  from  the  strong  backs  where  the  strong 
backs  with  jack  posts  remain  to  support the  poured 



set  concrete  floors,  as  it  continues  to  cure. 
Various  combinations  of  panels  and  strong 

backs  may  be  used  in  forming  a  wall  arrange- 
ment.  In  Figure  10,  strong  backs  24  are  used  at 
every  other  connection  of  wall  form  panels  22. 
Thus  a  pair  of  adjacent  wall  form  panels  are 
connected  at  234  by  use  of  the  swing  clamps  of 
the  type  shown  in  Figure  5.  At  the  siderails  of 
panels  22,  opposite  joint  234,  strong  backs  24  are 
inserted  into  the  wall  arrangement  and  approp- 
riately  connected  to  the  panels  22.  Ties  18  are 
provided  in  the  strong  backs  to  provide  two 
levels,  one  at  an  upper  level  of  18a  and  the  other 
at  a  lower  level  of  18b.  Because  all  of  the  panels 
are  of  the  same  depth,  the  rear  face  of  the  panel 
arrangement  222,  as  discussed  with  respect  to 
Figure  9,  permits  the  use  of  walers  or  load 
gathering  members  236.  These  walers,  through 
which  the  ties  extend,  are  connected  to  the  ties  at 
the  respective  levels  by  way  of  plates  238  and 
wing  nuts,  such  as  214.  The  plates  238  are 
different  from  the  tie  plates  20,  because  they  must 
cooperate  with  the  external  portions  of  the  walers 
236  in  the  manner  shown.  The  bolt  slots  in  the 
panel  rails  provide  for  interconnection  of  inter- 
mediate  panels  between  ties  to  the  walers  to 
ensure  a  reinforced  straight  modular  wall  form 
system. 

With  the  arrangement  of  Figure  10,  a  signifi- 
cantly  less  number  of  ties  may  be  used.  In  the 
past  where  strong  backs  were  used,  ties  were 
located  at  each  strong  back  and  the  panels  were 
of  a  normal  spacing.  of  approximately  two  foot 
centres.  With  the  arrangement  of  Figure  10,  the 
ties  are  now  placed  at  approximate  four  foot 
centres,  thereby  eliminating  half  of  the  ties  per 
length  of  normal  poured  wall  section.  This,  there- 
fore,  reduces  the  number  of  holes  in  the  set  con- 
crete  which  may  be  patched  after  the  panels  are 
removed  therefrom.  This  arrangement  also  pro- 
vides  greater  flexibility  in  forming  the  wall,  since 
smaller  panels  may  be  connected  to  one  another 
to  form  odd  length  walls.  The  interconnected 
smaller  panels,  as  provided  between  spaced 
strong  backs,  are  supported  by  the  walers  236. 

A  further  alternative  to  the  arrangement  of 
Figure  10  is  that  shown  in  Figure  11,  where  the 
relationship  of  the  walers  236  to  the  rear  face  222 
of  the  wall  form  arrangement  is  shown.  Ties  18 
extend  through  strong  backs  24  where  an  inter- 
mediate  strong  back  24,  as  interconnected  to 
panels  22,  does  not  have  a  tie  extending  there- 
through.  Due  to  the  planar  rear  face  presented  by 
the  equal  depth  rails  of  the  various  panels,  the 
waler  236  contacts  all  of  the  panel  rail  rear  edges 
to  support  the  intermediate  waler  24  and  inter- 
connected  panels  22  to  provide  an  arrangement 
with  a  reduced  number  of  ties  for  a  given  span  of 
poured  wall. 

The  use  of  strong  backs  in  combination  with 
panels  permits  the  use  of  stronger  ties  at  less 
frequent  intervals  in  the  wall.  However,  the 
system  remains  to  be  made  up  of  the  individual 
lightweight  panels  which  are  readily  carried  by  a 

workman.  Thus  the  walers  in  combination  with 
the  strong  backs  provide  a  great  advantage  in  the 
field,  because  various  configurations  for  wall 
arrangements  may  be  made  which  may  be  easily 
disassembled  once  the  poured  wall  has  set, 
where  the  individual  components  of  the  wall 
arrangement  may  be  easily  carried  and  a 
minimum  number  of ties  used  in  forming  the  wall 
arrangements.  

An  alternative  wall  arrangement  is  shown  in 
Figure  12  which  is  adapted  for  use  with  flat  plate 
ties  at  panel  joints.  The  concrete  forming  struc- 
ture  comprises  opposing  wall  arrangements  240 
and  242.  The  opposing  wall  arrangements  are 
interconnected  by  flat  plate  ties  244  which  fit  into 
slot  kerfed  portions  246  provided  in  the  opposing 
side  rails.  Not  all  of  the  tie  members  are  shown; 
however,  the  arrangement  is  such  that  the  ties 
244  may  be  connected  to  the  wall  form  panel  side- 
rails  by  key  and  wedge  arrangements  as  generally 
shown  at  248.  Up  to  six  ties  per  panel  joint  may  be 
used  in  a  wall  arrangement  of  Figure  12,  depend- 
ing  upon  the  forces  developed  within  the  forming 
structure  as  wet  concrete  is  poured  thereinto  to 
form  a  wall  as  represented  at  250.  Each  wall 
arrangement  is  made  up  of  opposing  wall  form 
panels  252.  Each  opposing  wall  form  panel  has 
siderails  254  with  interconnecting  endcap  rails 
256  which  are  mechanically  connected  to  the 
siderails  to  define  a  panel  perimeter  frame.  A 
plurality  of  cross-members  intermediate  the  end- 
caps  are  provided  at  258.  A  variation  of  cross- 
member  258  is  shown  at  260  which  is  shown  in 
more  detail  in  Figure  13.  The  cross-members  258 
and  260  are  mechanically  secured  to  the  siderails 
254  for  the  reasons  previously  discussed  in  pro- 
viding  a  panel,  which  is  readily  disassembled  in 
the  field  to  replace  damaged  components  of  the 
panel  framework.  With  the  panel  arrangement  of 
Figure  12,  where  each  panel  is  interconnected  to 
an  adjacent  panel  by  a  key  and  wedge  arrange- 
ment  at  248,  ties  are  required  at  each  panel  inter- 
section.  In  Figure  12,  only  some  of  the  ties  are 
shown  where  it  is  understood,  as  previously 
mentioned,  that  ties  are  provided  at  each  panel 
joint,  the  number  depending  upon  the  type  of  wall 
being  poured. 

Figure  13  shows  an  alternative  arrangement  for 
the  siderails  and  cross-members.  In  this  embodi- 
ment,  the  panel  252  has  siderails  254  of  the  same 
cross-section  as  the  endcaps  256.  Because  the 
siderail  and  endcap  rail  are  identical  in  cross- 
section,  a  mitre  joint  may  be  formed  for  inter- 
connecting  the  corners  of  the  endcap  rails  to  the 
siderails.  To  provide  for  mechanically  fastened 
interconnection,  angle  bracket  262  may  be  used 
where  self-tapping  screws  264,  as  they  extend 
through  apertures  266,  are  threaded  into  approp- 
riately  sized  apertures  268  in  the  corner  brackets 
262.  The  siderail  and  end  rail  have  an  internal 
flange  270  which  provides  a  support  against 
which  plywood  panel  facing  272  is  secured.  Such 
securement  may  be  by  way  of  woodscrews  which 
extend  through  apertures  in  the  flanges  270  and 
are  screwed  into  the  wooden  panel  272  in  the 



same  manner  as  is  done  with  the  system  shown 
in  Figure  3.  The  siderail  and  endcap  rails  are 
provided  on  their  external  surfaces  with  ridges 
274,  276  and  278.  These  ridges  abut  one  another 
of  the  siderails  when  adjacent  panels  are  inter- 
connected  in  the  manner  shown  in  Figure  12.  To 
provide for such  interconnection  of the siderails,  a 
quadrant  shaped  slot  280  is  used.  Slot  280  has 
laterally  extending  square  shaped  notches  282 
extending  outwardly  from  the  circular  central 
portion  284.  These  square  notches  receive  the 
standard  key  and  wedge  devices  for  forming 
panel  interconnection.  In  addition,  transversely 
extending  notches  286  are  formed  to  accept  the 
type  of  swivel  clamp  shown  in  Figure  5. 

Regarding  the  cross-members  used  to  support 
the  plywood  panel  272  between  the  siderails  and 
endcap  rails,  two  different  forms  of  extrusions 
258  and  260  are  shown.  Cross-member  258  is  an 
aluminum  extrusion  having  converging  sidewalls 
288  and  290.  The  converging  sidewalls  are  inter- 
connected  at  their  narrower  spacing  by  trans- 
verse  wall  292.  This  section,  insofar  as  the  walls 
and  the  member  flanges  294  are  concerned,  is 
similar  to  the  section  of  the  cross-member  of 
Figure  3.  Provided  above  the  transverse  wall  292 
are  longitudinally  extending  ledges  296  which 
oppose  one  another  to  define  an  opening  be- 
tween  edges  298,  thus  forming  the  bolt  slot 
arrangement  with  all  attendant  uses,  such  as 
described  with  respect  to  the  arrangement  of 
Figure  3.  On  the  interior  surfaces  of  the  cross- 
member  258  are  provided  two  arcuate  channels 
300.  These  arcuate  channels  are  so  formed  to 
receive  and  cooperate  with  mechanical  fasteners 
in  the  form  of  self-tapping  screws  302  which 
extend  through  apertures  304  in  the  siderail  254 
to  draw  the  planar  edges  at  306  of  the  cross- 
member  end  portion,  generally  designated  308 
against  the  planar  interior  face  310  of  the  siderail 
254  to  provide  a  fixed  connection.  A  portion  of  the 
end  of  the  cross-member  is  notched  at  312  to  fit 
under  the  ledge  portion  314  of  the  siderail,  such 
that  the  edge  316  thus  formed  abuts  the  inter- 
section  318  of  the  ledge  314  with  the  interior  face 
310  of  the  siderail.  The  base  of  the  end  portion 
308  is  notched  at  320  to  overlap  the  ledge  270  of 
the  siderail,  so  that  the  cross-member  258  has  its 
end  portion  308  snugly  received  between  the 
ledge  270  and  the  corner  portion  318.  This  enhan- 
ces  the  support  of  the  cross-member  against 
forces  exerted  on  the  face  272  of  the  plywood 
panel.  To  complete  the  interconnection  of  the 
cross-member  to  the  siderail,  a  fastener  in  the 
form  of  a  self-tapping  screw  extends  through 
aperture  322,  which  interconnects  the  flange  294 
to  the  siderail.  Thus  these  fasteners  are  placed  in 
shear  when  forces  push  the  siderail  outwardly 
away  from  the  cross-member  end  308. 

An  alternative  section  for  the  cross-member  is 
shown  at  260,  which  is  essentially  of  I-beam 
shape  and  is  of  a  solid  aluminum  extrusion.  The 
end  portion  324  is  adapted  to  fit  between  the 
ledge  270  and  the  intersection  318  in  a  similar 
manner  as  with  cross-member  258.  The  extrusion 

includes  in  the  intermediate  web  portion  two 
thickened  areas  326.  The  ends  of  the  thickened 
areas  are  bored  to  provide  holes  328  which 
receive  the  self-tapping  screws  330  which  draw 
the  planar  end  portions  324  of  the  cross-member 
260  tightly  against  the  interior  face  310  of  the 
siderail  254.  Thus  the  end  of  the  cross-member 
has  been  adapted,  by  providing  interior  of  its  end 
portion  324,  holes  or  bores  328  which  cooperate 
with  the  self-tapping  screws  in  providing  for 
mechanical  interconnection,  where  the  fasteners 
may  be  removed  from  the  bores  without  damag- 
ing  same,  so  that  reuse  of  the  cross-members  is 
facilitated. 

In  completing  the  connection  of  the  plywood 
panel  272  to  the  panel  frame  work,  woodscrews 
332  extend  through  apertures  334  in  the  flanges 
294  of  cross-member  258  and  apertures  336  of 
cross-member  260.  The  apertures  334  and  336  are 
provided  along  their  length  to  facilitate  affixing  of 
the  panel  to  the  cross-members  at  several  loca- 
tions. 

To  accommodate  the  tie  members,  the  siderail 
254  is  slotted  at  246  by  removing  or  milling  ridges 
274,  276  and  278  in  the  manner  shown.  The 
connector  aperture  280  is  provided  at  this  slotted 
area  246,  so  that  corresponding  holes  338  in  the 
tie  member,  as  shown  in  Figure  12,  are  aligned 
with  the  aperture  280  to  permit  the  use  of  the 
swivel  connector  or  the  standard  key  and  wedge 
connectors  in  securing  the  ties  to  the  siderails. 

The  system  of  Figure  12  may  be  modified  to 
incorporate  the  use  of  strong  backs,  as  in  Figure  1, 
where  the  rail  section  of  Figure  13  is  used. 
Referring  to  Figure  14,  the  siderail  254  of  panel 
252  has  its  ridge  278  removed  from  the  extrusion 
where  remaining  ridges  274  and  276  are  pro- 
vided.  The  rail  339  of  the  strong  back  panel  340 
has  ledge  342  to  which  strong  back  panel  facing 
344  may  be  secured  in  the  same  manner  as  panel 
272  is  secured  to  ledge  270  of  rail  254.  The  strong 
back  rail  339  includes  a  ridge  346  which  abuts 
ridge  274  and  also  has  ridge  348  which  abuts 
ridge  276  of  rail  254.  The  rail  339  has  special 
provision  to  overlap  a  portion  of  rail  254  interior 
of  their  abutting  faces  to  assist  in  holding  the  rail 
of  the  panel  against  the  poured  concrete.  This  is 
accomplished  with  rail  339  by  providing  a  ledge  at 
350  which  overlaps  ridge  276.  This  arrangement 
transfers  the  load  from  the  panels  directly  to  the 
strong  back  rails  339  which,  in  turn,  are  supported 
by  a  tie  plate  in  the  previously  discussed  manner. 
On  the  rear  edge  of  the  strong  back  rail  339,  a  bolt 
slot  arrangement  may  be  provided  at  352. 

The  provision  of  the  arrangement  of  Figure  14, 
in  providing  the  overlap  of  interior  sections  of  the 
siderails  of  the  strong  back  and  panel,  also  pro- 
vide  an  arrangement  which  substantially  reduces 
the  shear forces  exerted  on  the  cross-members  as 
connected  to  the  panel  facing. 

The  use  of  cross-members,  or  reinforcing  mem- 
bers,  in  the  panel  framework,  having  a  trapezoidal 
shape  in  cross-section  substantially  enhances  the 
overall  structural  strength  of  the  panel.  The  con- 
verging  legs  of  the  cross-member,  as  secured  to 



the  panel  facing,  reduces  the  effective  span  be- 
tween  support  areas  for  the  panel. 

The  mechanical  connection  of  the  cross- 
member  ends  to  the  siderails,  due  to  the  planar 
end  provided  by  the  cross-member  and  the  in- 
terior  of  the  side  rail,  makes  for  a  very  simple 
fixed  connection  where  the  faces  abut,  as  drawn 
together  by  the  use  of  appropriate  mechanical 
fastener.  Such  mechanical  fastening  permits  re- 
moval  and  replacement  of  individual  cross-mem- 
bers  without  disassembly  of  the  entire  frame  and 
also  allows  addition  or  removal  of  cross-mem- 
bers  without  having  to  unfasten  the  siderails.  This 
is  permitted  by  removing  the  panel  face  of  the 
frame,  which  allows  the  cross-members  to  be 
then,  as  disconnected,  removed  from  the  siderails 
and  another  unit  inserted  should  a  cross-rail  or 
cross-member  be  damaged. 

The  siderails  may  be  modified  such  that,  in  the 
areas  where  apertures  are  provided  for  mechani- 
cal  fasteners  to  extend  through  the  siderails  and 
be  screwed  into  arcuate  channels  interior  of  the 
cross-members,  a  countersunk  arrangement  may 
be  provided  such  that the  fastener  heads  are  flush 
with  the  surface  of  the  siderail.  This  arrangement 
facilitates  cleaning  of  concrete  which  may  have 
found  its  way  in  between  panel  interconnections 
and  has  set  on  the  faces. 

An  advantageous  aspect  in  providing  for  the 
connection  of  the  fasteners  internally  of  the  cross- 
members  is  that  clean  sloped  surfaces  of  the 
cross-members  are  provided,  to  thereby  prevent 
collection  of  concrete  on  the  surfaces  or  should 
concrete  set  on  the  surfaces,  it  may  be  readily 
chipped  away  with  a  hammer  and  chisel  thereby 
maintaining  the  lightweight  aspect  of  the  form 
panels. 

To  realize  the  advantages  of  this  invention  in 
the  fixed  mechanical  connection  of  cross-member 
ends  to  panel  frame  perimeter,  and  supporting  of 
panels,  other  sections  for  the  cross-members  and 
other  mechanical  connections  may  be  provided 
as  shown  in  the  various  embodiments  illustrated 
in  Figures  14  through  28.  Only  partial  sections  of 
the  panel  assemblies  are  shown  to  demonstrate 
generally  the  position  of  the  siderail  and  the 
manner  in  which  the  various  sections  of  the  cross- 
members  have  their  end  portions  connected  to 
the  interior  face  of  the  respective  siderail.  Refer- 
ring  to  Figure  15,  a  siderail  354  has  secured  to  its 
interior  face  a  cross-member  356  which  is  essen- 
tially  U-shaped  in  section,  having  opposing  side- 
walls  358  and  360  with  a  transverse  wall  portion 
362.  At  the  base  of  walls  358  and  360,  out-turned 
flanges  364  are  provided.  To  connect  the  end 
portion  366  of  the  cross-member,  as  shown  in 
Figures  15  and  16,  L-shaped  angle  brackets  368 
are  firstly  secured  to  the  sidewalls  358  and  360  by 
self-tapping  screws  370  which  extend  through  the 
apertures  in  the  plates  to  the  interior  space  of  the 
cross-member  356.  With  the  angle  brackets 
secured  to  the  end  366  of  the  cross-member,  the 
brackets  are  then  secured  to  the  interior  face  of 
the  siderail  354  by  additional  mechanical 
fasteners  372.  They  extend  from  the  interior  face 

of  the  siderail  354  and  through  the  brackets, 
where  the  brackets  are  provided  with  appropriate 
apertures  to  receive  the  self-tapping  screws  372. 
In  tightening  the  self-tapping  screws  372,  the  end 
portion  366  of  the  cross-member  is  drawn  into 
abutting  relationship  with  the  siderail.  The  coop- 
eration  of  the  fasteners  with  the  brackets  is  such 
that  the  fasteners  may  be  removed  without  des- 
troying  the  apertures  in  the  brackets,  so  that  the 
cross-members  may  be  reused. 

Referring  to  Figure  17,  an  arrangement  is 
shown  where  a  siderail  374  has  an  end  portion  of 
cross-member  376  secured  thereto  by  way  of  a 
plate  378  which  is  welded  to  the  end  portion  380 
of  the  cross-member  at  filet  weld  areas  382.  The 
section  of  the  cross-member  376  defines  in  part  a 
trapezoidal  shape,  having  converging  sidewalls 
384  and  386  with  transverse  interconnecting  wall 
388.  At  the  base  of  sidewalls  382  and  384  are  out- 
turned  flanges  390  which  serve  the  same  purpose 
as  those  of  the  cross-members  of  Figure  3.  The 
plate  is  secured  to  the  siderail  by  use  of  mechani- 
cal  fasteners  in  the  form  of  self-tapping  screws 
392.  Thus,  the  cross-members  may  be  stripped 
from  the  siderail  by  removal  of  the  self-tapping 
screws  392. 

An  alternate  shape  for  the  cross-section  of  the 
cross-member  is  shown  in  Figures  18  and  19.  In 
Figure  19  it  can  be  seen  that  the  cross-member 
394  is  somewhat  triangular  in  shape,  having  side- 
walls  396  and  398  with  out-turned  flanges  400,  to 
which  plywood.  facing  is  secured.  Interior  of  the 
cross-members  394  are  three  arcuate  channels 
402  which  receive  self-tapping  screws  404  which 
are  used  to  connect  a  plate  406  to  the  end  of  the 
cross-member  394.  To  provide  for  mechanical 
connection  of  the  cross-member  to  the  siderail 
408,  rivets  410  are  used.  Should  it  be  necessary  to 
replace  a  damaged  cross-member  or  siderail,  the 
rivets  410  are  simply  snipped  off  without  damag- 
ing  the  plate  406.  Should  that  particular  cross- 
member  to  be  reused,  new  rivets  may  be  pro- 
vided  to  draw  the  face  of  plate  406  against  the 
siderail  to  form  a  fixed  secure  connection  of 
cross-member  to  siderail. 

Figure  20  shows  an  arrangement  where  por- 
tions  are  formed  integral  with  the  cross-member 
and  which  cooperate  with  the  fasteners  used  in 
mechanically  connecting  a  cross-member  end  to 
the  siderail.  The  cross-member  412  has  sidewalls 
414  and  416  with  transverse  wall  418.  Out-turned 
flanges  420  are  provided  at  the  bottom  of  each 
sidewall  414  and  416.  The  end  portion  of  the 
cross-member  412  is  milled  so  as  to  provide  tabs 
422  and  424  which  are  extensions  of  the  flanges 
420  and  tab  426  which  is  an  extension  of  trans- 
verse  wall  418.  These  tabs  are  bent  in  the  manner 
shown  in  Figure  20  or  may  be  strengthened  by 
corner  braces.  Rivets  428  extend  through  the  side- 
rail  430  and  through  apertures  432  in  the  tabs  to 
provide  a  secure  connection  of  cross-member 
end  412  to  the  siderail.  As  with  the  embodiment 
of  Figure  18,  the  rivets  may  be  removed  when 
partial  or  total  disassembly  of  the  frame  is  re- 
quired. 



Another  use  of  rivets  is  shown  in  Figure  21, 
where  the  cross-member  has  a  section  similar  to 
that  of  Figure  15.  The  cross-member  433  is 
secured  to  the  siderail  434  by  use  of  a U-shaped 
bracket  436  which  is  riveted  at  438  to  the  sides  of 
the  U-shaped  member  433.  The  base  portion  440 
of  the  bracket  436  is  riveted  at  442  to  the  siderail 
to  complete  the  interconnection  of  the  com- 
ponents.  When  it  is  desired  to  disassemble  or 
remove  a  cross-member  433  from  the  siderail 
434,  the  rivet  442  may  be  removed  and  the  side- 
rail  or  cross-member  replaced. 

An  alternative  approach  to  the  use  of  a  bracket 
in  securing  a  cross-member  to  a  siderail  is  shown 
in  Figures  23  and  24.  The  siderail  444  of  the  panel 
frame  has  an  end  portion  446  of  cross-member 
448  secured  thereto  by  the  use  of  U-shaped 
bracket  450.  The  U-shaped  bracket  extends 
through  slots  452  and  454  in  the  siderail  and  has 
its  base  456  riveted  to  the  siderail  444  by  rivet  458. 
The  cross-member  448  has  extruded  on  the  in- 
terior  thereof  spaced-apart  ridges  460  and  462. 
which  slidably  receive  the  outwardly  extending 
legs  of  U-shaped  member  450.  The  legs  464  are 
riveted  to  the  interior  walls  or  sidewalls  466  and 
468  of  the  cross-member  by  rivets  470.  Removal 
of  the  cross-member  448  from  the  siderails  is 
accomplished  by  snipping  off  the  rivets. 

The  arrangement  of  Figure  22  provides  a 
similar  connection  to  that  of  Figures  23  and  24, 
where  the  spaced-apart  legs  472  and  474  are 
welded  at  476  and  478  to  the  siderail  480.  The 
cross-member  482  is  of  the  same  shape  as  the 
cross-member  of  Figure  23,  where  the  outwardly 
extending  leg  portions  472  and  474  are  riveted  by 
rivets  484  to  the  sidewalls  486  and  488  of  the 
channel-shaped  cross-member  482. 

The  remaining  alternative  to  the  mechanical 
interconnection  of cross-member to  panel  siderail 
is  shown  in  Figure  25.  The  cross-member  490  has 
sidewalls  492  and  494  with  interconnecting  trans- 
verse  wall  496  with  a  bolt  slot  arrangement  498 
provided  thereabove.  At  the  base  of  the  sidewalls 
492  and  494,  flange  portions  500  are  provided.  A 
cleat  member  502  has  a  head  portion  504  for 
abutting  the  rail  surface  with  its  depending  plate 
portion  secured  to  the  underside  of  transverse 
wall  296  by  self-tapping  screws  506.  The 
assembly  is  provided  by  milling  out  a  portion  of 
the  ridge  508  of  the  siderail  510  to  accommodate 
the  width  of  the  head  portion  504  of  the  cleat.  The 
cleat  is  then  extended  through  a  slot  512  in  the  rail 
sidewall.  The  cross-member  has  its  transverse 
portion  overlapping  the  cleat  and  is  secured 
thereto  by  the  self-tapping  screws  506.  Dis- 
assembly  of  this  connection  may  be  provided  by 
removal  of  the  self-tapping  screws  506,  should 
replacement  or  removal  of  a  cross-member  490 
be  desired. 

There  is  provided  by  this  invention  a  panel 
framework  which  has  mechanically  inter- 
connected  components.  The  mechanical  inter- 
connection  for  the  components  provides  for 
knockdown  shipping  of  the  frame  and  assembly 
at  another  location,  such  as  the  job  site  or  by  a 

regional  dealer.  The  panel  sheeting  may  be  ap- 
plied to  the  assembled  framework  at the  site  or  by 
the  dealer  to  also  reduce  shipping  costs  of  the 
framework.  To  provide  the  desired  sections  for 
mechanical  interconnection  and  a  lightweight 
panel,  the  components  may  be  extruded  from 
lightweight  aluminum  or  magnesium  alloys. 
Fasteners  of  the  type  discussed  with  respect  to 
Figure  3  and  the  cooperation  with  appropriate 
devices  on  the  cross-members  provide  for  a 
secure  fixed  mechanical  connection  of  cross- 
member  ends  to  the  siderails  of  the  frame.  By 
providing  the  connection  interior  of  the  cross- 
members,  this  protects  the  fasteners  and  avoids 
corroding  and  binding  the  fasteners  within  the 
connecting  areas  on  the  cross-members.  In  addi- 
tion,  the  interior  location  of  the  connection  pre- 
vents  concrete  from  building  up  on  the  members. 
As  to  the  manner  in  which  such  panels  are  used  in 
wall  arrangements,  various  aspects  are  shown 
where  advantageously  strong  backs  may  be  judi- 
ciously  used  in  combination  with  the  wall  form 
panels  to  provide  greater  flexibility  in  the  panel 
forming  arrangement  and  substantially  reduce 
the  number  of  ties  required  in  forming  the  spaced 
apart  wall  arrangements  for  the  concrete  pouring 
structure.  With  a  proper  exterior  configuration  for 
the  siderails  of  the  strong  backs  and  panels,  an 
arrangement  may  be  provided  which  permits 
removal  of  the  panel  away  from  the  strong  backs 
after  the  concrete  has  set.  Other  situations  in- 
volved  pouring  floors  where  jack  posts  or  shoring 
frames  may  be  placed  under  stringers  and  the 
panels  supported  by  the  stringers.  When  the  floor 
has  set,  the  panels  may  stripped  from  the  set  floor 
and  shore  posts  used  to  support  the  floor  until  the 
concrete  cured. 

1.  A  panel  frame  for  use  in  concrete  forming 
structures  comprising  spaced  parallel  siderails 
(38)  with  interconnecting  parallel  endcap  rails  (40) 
and  spaced  cross-members  (42)  of  equal  length 
intermediate  said endcap  rails  (40),  whereby  said 
endcap  rails  (40)  are  fixedly,  but  removably 
secured  to  said  siderails  (38)  and  whereby  cross- 
member  end  portions  comprise  cooperating 
means  (68)  cooperating  with  mechanical  means 
(66)  used  in  connecting  said  siderails  (38)  to  said 
cross-member  end  portions,  characterized  in  that 
said  cooperating  means  (68)  cooperate  with 
mechanical  fasteners  (66)  to  rigidly  fix,  but  re- 
movably  secure  said  siderails  (38)  to  said  cross- 
member  end  portions,  that  the  essential  parts  of 
the  cooperating  means  (68)  and  the  mechanical 
fasteners  (66)  are  directed  longitudinally  of  the 
cross-members  (42)  and  that  ledge  formations 
(70)  along  the  length  of  the  siderails  (38)  are 
provided  coplanar  to  the  panel  sheet  (76)  affixed 
to  the  frame,  said  cross-members  (42)  having 
panel  engaging  faces  (80)  coplanar  with  said 
ledge  formations  (70)  and  rear  bearing  faces  (86), 
said  siderails  (38)  having  ledge  means  (52,  88) 
projecting  internally  of  said  frame  adjacent  the 



rear  thereof  to  stiffen  said  siderails  (38)  and  to 
provide  bearing  surfaces  (88)  closely  overlapping 
said  rear  bearing  faces  (86)  of  said  cross-mem- 
bers  (42)  to  effectively  transmit  concrete  loads 
exerted  and  tending  to  deflect  said  cross-mem- 
bers  (42)  to  said  siderails  (38). 

2.  A  panel  frame  according  the  claim  1,  charac- 
terized  in  that  said  siderails  (38),  cross-members 
(42)  and  endcap  rails  (40)  are  of  aluminum  or 
magnesium  alloy. 

3.  A  panel  frame  according  to  claim  1  or  2, 
characterized  by  mechanically  connecting  said 
overlapping  rear  bearing  faces  (86)  of  said  cross- 
members  (42)  to  said  siderail  bearing  surfaces 
(88)  to  tie  said  cross-members  (42)  to  said  side- 
rails  (38)  and  essentially  eliminate  sliding  move- 
ment  of  said  bearing  faces  (86)  and  said  bearing 
surfaces  (88). 

4.  A  panel  frame  according  to  claim  3,  charac- 
terized  in  that  self-tapping  screws  (94)  mechan- 
ically  connect  said  overlapping  bearing  faces  (86) 
and  bearing  surfaces  (88). 

5.  A  panel  frame  according  to  one  of  claims  1  to 
4,  characterized  in  that  said  cross-members  (42) 
have  a  cross-section  which  includes  a  trapezoidal 
section,  and  longitudinally  extending  grooves 
(68)  located  on  the  interior  walls  of  said  trapezoi- 
dal  section,  said  grooves  (68)  providing  a  bore  for 
receiving  self-tapping  screws  (66),  which  pass 
through  said  siderails  (38)  and  the  engaged 
grooves  (68)  adjacent  the  ends  of  said  cross- 
members  (42). 

6.  A  panel  frame  according  to  claim  1,  charac- 
terized  in  that  each  of  said  cross-members  (42) 
includes  sidewalls  (82,  84),  an  interconnecting 
transverse  wall  (86),  and  fastener  cooperating 
means  (68)  provided  on  at  least  one  of  and  along 
the  length  of  the  interior  surfaces  of  said  wall 
portions,  said  transverse  wall  (84)  providing  said 
rear  bearing  faces  for  cooperating  with  said 
siderail  bearing  surfaces  (88). 

7.  A  panel  frame  according  to  claim  6,  charac- 
terized  in  that  said  fastener  cooperating  means  is 
an  arcuate  channel  (68)  into  which  mechanical 
fasteners  in  form  of  self-tapping  screws  (66)  are 
screwed  to  secure  said  siderail  (38)  to  said  cross- 
member  (42). 

8.  A  panel  frame  according  to  one  of  claims  1  to 
7,  characterized  in  that  the  rear  edge  of  each  of 
said  siderails  (38)  is  adapted  to  provide  in  an 
assembled  form  structure  of  a  plurality  of  inter- 
connected  frames  a  plurality  of  opposing  spaced 
ledge  portions  which  define  corresponding  elon- 
gate  bolt  slots  (52),  for  receiving  and  seating  a 
bolt  to  provide  for  the  mechanical  fastening  of 
elements  to  the  rear  edges  of  said  siderails  (38). 

9.  A  panel  frame  according  to  one  of  claims  1  to 
8,  characterized  in  that  said  siderails  (38)  include  a 
bolt  slot  (52)  having  a  bottom  defined  by  said 
ledge  means  (8.8)  and  offset  relative  to  the  peri- 
meter  of  the  frame,  said  bolt  slot  (52)  stiffening 
said  siderail  (38)  and  allowing  the  securement  of 
elements  to  the  rear  of  said  frame. 

10.  A  panel  frame  according  to  one  of  claims  1 
to  9,  characterized  in  that  the  essential  parts  of  the 

cooperating  means  (68)  and  the  mechanical 
fasteners  (66)  are  received  within  the  interior  of 
the  cross-members  (42)  forming  together  with 
said  panel  sheet  (76)  a  closed  space. 

1.  Un  châssis  de  panneau  destiné  à  être  utilisé 
dans  des  structures  de  coffrage  de  béton,  com- 
prenant  des  rails  latéraux  parallèles  espacés  (38) 
avec  des  rails  de  recouvrement  d'extrémité 
d'interconnexion  parallèles  (40)  et  des  traverses 
espacées  (42)  de  longueur  égale  et  intermédiaires 
entre  lesdits  rails  de  recouvrement  d'extrémité 
(40),  ce  grâce  à quoi  lesdits  rails  de  recouvrement 
d'extrémité  (40)  sont  reliés  de  façon  fixe  mais 
amovible  auxdits  rails  latéraux  (38)  et  ce  grâce  à 
quoi  les  parties  d'extrémité  des  traverses 
comprennent  des  moyens  coopérants  (68)  coopé- 
rant  avec  des  moyens  mécaniques  (66)  utilisés 
pour  relier  lesdits  rails  latéraux  (38)  auxdites 
parties  d'extrémité  des  traverses,  caractérisé  en 
ce  que  lesdits  moyens  coopérants  (68)  coopèrent 
avec  des  attaches  mécaniques  (66)  pour  fixer 
rigidement,  mais  de  façon  amovible,  lesdits  rails 
latéraux  (38)  auxdites  parties  d'extrémité  des 
traverses,  en  ce  que  les  parties  essentielles  des 
moyens  coopérants  (68)  et  des  attaches  mécani- 
ques  (66)  sont  dirigées  longitudinalement  par 
rapport  aux  traverses  (42)  et  en  ce  que  des 
flasques  (70)  formés  le  long  de  la  longueur  des 
rails  latéraux  (38)  sont  prévus  coplanaires  avec la 
plaque  de  panneau  (76)  fixée  au  châssis,  lesdites 
traverses  (42)  possédant  des  faces  (80)  de  contact 
avec  le  panneau  coplanaires  auxdits  flasques  (70) 
et  des  faces  d'appui  arrière  (86),  lesdits  rails 
latéraux  (38)  possédant  des  moyens  à  flasque  (52, 
88)  faisant  saillie  vers  l'intérieur  dudit  châssis 
dans  une  position  adjacente  à  sa  partie  arrière 
pour  rigidifier  lesdits  rails  latéraux  (38)  et  déter- 
miner  des  surfaces  d'appui  (88)  recouvrant 
étroitement  lesdites  faces  de  support  arrière  (86) 
desdites  traverses  (42)  pour  transmettre  efficace- 
ment  auxdits  rails  latéraux  (38)  les  charges  exer- 
cées  par  le  béton  et  tendant  à  infléchir  lesdites 
traverses  (42). 

2.  Un  châssis  de  panneau  selon  la  revendication 
1,  caractérisé  en  ce  que  lesdits  rails  latéraux  (38), 
les  traverses  (42)  et  les  rails  d'extrémité  (40)  sont 
en  alliage  d'aluminium  ou  de  magnésium. 

3.  Un  châssis  de  panneau  selon  la  revendication 
1  ou  2,  caractérisé  par  une  liaison  mécanique  des- 
dites  faces  d'appui  arrière  en  recouvrement  (86) 
desdites  traverses  (42)  avec  lesdites  surfaces 
d'appui  (88)  des  rails  latéraux  pour  rattacher  les- 
dites  traverses  (42)  auxdits  rails  latéraux  (38)  et 
éliminer  essentiellement  un  mouvement  de 
glissement  desdites  faces  d'appui  (86)  et desdites 
surfaces  d'appui  (88). 

4.  Un  châssis  de  panneau  selon  la  revendication 
3,  caractérisé  en  ce  que  des  vis  autotaraudeuses 
(94)  relient  mécaniquement  lesdites  faces  d'appui 
en  recouvrement  (86)  et  les  surfaces  d'appui  (88). 

5.  Un  châssis  de  panneau  selon  l'une  des  reven- 
dications  1  à  4,  caractérisé  en  ce  que  lesdites 



traverses  (42)  ont  une  section  transversale  qui 
comprend  une  section  trapézoïdale  et  des  gorges 
(68)  s'étendant  longitudinalement  situées  dans 
les  parois  intérieures  de  ladite  section  trapézoï- 
dale,  lesdites  gorges  (68)  déterminant  un  trou 
pour  recevoir  les  vis  autotaraudeuses  (66)  qui 
passent  au  travers  desdits  rails  latéraux  (38)  et 
des  gorges  (68)  à  proximité  des  extrémités  des- 
dites  traverses  (42). 

6.  Un  châssis  de  panneau  selon  la  revendication 
1,  caractérisé  en  ce  que  chacun  desdites  traverses 
(42)  comprend  des  parois  latérales  (82,  84),  une 
paroi  transversale  d'interconnexion  (86)  et  un 
moyen  d'attache  coopérant  (68)  prévu  sur  au 
moins  l'une  et  le  long  de  la  longueur  des  surfaces 
intérieures  desdites  parties  de  paroi,  ladite  paroi 
transversale  (86)  constituant  lesdites  faces  d'ap- 
pui  arrière  pour  coopérer  avec  lesdites  surfaces 
d'appui  (88)  des  rails  latéraux. 

7.  Un  châssis  de  panneau  selon  la  revendication 
6,  caractérisé  en  ce  que  ledit  moyen  coopérant 
d'attache  est  un  canal  courbe  (68)  dans  lequel 
sont  vissées  des  attaches  mécaniques  sous  forme 
de  vis  autotaraudeuses  (66)  pour  relier  ledit  rail 
latéral  (38)  à  ladite  traverse  (42). 

8.  Un  châssis  de  panneau  selon  l'une  des  reven- 
dications  1  à  7,  caractérisé  en  ce  que  le  bord 
arrière  de  chacun  desdits  rails  latéraux  (38)  est 
agencé  pour  déterminer,  dans  une  structure  de 

coffrage  assemblée  formée  par  une  pluralité  de 
châssis  interconnectés,  une  pluralité  de  portions 
de  flasques  espacées  opposées  qui  définissent 
des  fentes  à  boulon  allongées  correspondantes 
(52),  pour  recevoir  et  asseoir  un  boulon  en  vue 
d'obtenir  la  fixation  mécanique  d'éléments  sur  les 
flasques  arrière  desdits  rails  latéraux  (38). 

9.  Un  châssis  de  panneau  selon  l'une  des  reven- 
dications  1  à  8,  caractérisé  en  ce  que  lesdits  rails 
latéraux  (38)  comprennent  und  fente  à  boulon 
(52)  possédant  un  fond  défini  par  lesdits  moyens 
à  flasque  (88)  et  décalé  par  rapport  au  périmètre 
du  châssis,  ladite  fente  à  boulon  (52)  raidissant 
ledit  rail  latéral  (38)  et  permettant  la  fixation 
d'éléments  à  l'arrière  dudit  châssis. 

10.  Un  châssis  de  panneau  selon  l'une  des 
revendications  1  à  9,  caractérisé  en  ce  que  les 
parties  essentielles  des  moyens  coopérants  (68) 
et  des  attaches  mécaniques  (66)  sont  reçus  à 
l'intérieur  des  traverses  (42)  formant  avec  ledite 
plaque  de  panneau  (76)  un  espace  fermé. 

1.  Plattengerüst  zur  Verwendung  bei  Berton- 
schalungsaufbauten,  welches  voneinander  be- 

. abstandete  parallele  Seitenschienen  (38)  mit  ver- 
bindenden  parallelen  Endkappenschienen  (40) 
und  im  Abstand  angeordnete  Querverstrebungen 
(42)  von  gleicher  Länge  zwischen  diesen  End- 
kappenschienen  (40)  aufweist,  wobei  diese  End- 
kappenschienen  (40)  fest,  aber  entfernbar  an  die- 
sen  Seitenschienen  (38)  befestigt  sind,  und  wobei 
Endteile  der  Querverstrebungen  zusammen- 
wirkende  Mittel  (68)  aufweisen,  welche  mit  me- 
chanischen  Mitteln  (66)  zusammenwirken,  die 

verweridet  werden,  um  diese  Seitenschienen  (38) 
mit  den  Endteilen  dieser  Querverstrebungen  zu 
verbinden,  dadurch  gekennzeichnet,  daß  diese 
zusammenwirkenden  Mittel  (68)  mit  mechani- 
schen  Befestigungselementen  (66)  zusammen- 
wirken,  um  diese  Seitenschienen  (38)  starr  fixiert, 
aber  entfernbar  mit  diesen  Endteilen  der  Querver- 
strebungen  zu  verbinden,  daß  die  wesentlichen 
Teile  der  zusammenwirkenden  Mittel  (68)  und  der 
mechanischen  Befestigungselemente  (66)  in 
Längsrichtung  der  Querverstrebungen  (42)  ange- 
ordnet  sind  und  daß  Leistenanordnungen  (70) 
entlang  der  Länge  der  Seitenschienen  (38)  in  der 
gleichen  Ebene  mit  der  Plattenfläche  (76),  welche 
an  dem  Rahmen  bestigt  ist,  vorgesehen  sind, 
wobei  diese  Querverstrebungen  (42)  Plattenhalte- 
flächen  (80)  welche  in  einer  Ebene  mit  diesen 
Leistenanordnungen  (70)  liegen  und  hintere 
Stützflächen  (86)  aufweisen  und  wobei  diese 
Seitenschienen  (38)  leistenförmige  Einrichtungen 
(52,  88)  aufweisen,  welche  von  dem  Gerüst  in  der 
Nähe  seiner  Rückseite  nach  innen  vorspringen, 
um  diese  Seitenschienen  (38)  zu  versteifen  und 
um  Trageflächen  (88)  zu  bilden,  welche  diese 
hinteren  Stützflächen  (86)  dieser  Querver- 
strebungen  (42)  eng  überlappen,  um  die  Beton- 
kräfte,  welche  auf  diese  Querverstrebungen  (42) 
wirken  und  dazu  neigen,  diese  zu  verformen, 
wirksam  auf  diese  Seitenschienen  (38)  zu  über- 
tragen. 

2.  Plattengerüst  gemäß  Anspruch  1,  dadurch 
gekennzeichnet,  daß  diese  Seitenschienen  (38) 
Querverstrebungen  (42)  und  Endkappenschienen 
(40)  aus  einer  Aluminium-  oder  Magnesium- 
legierung  bestehen. 

3.  Plattenrahmen  gemäß  Anspruch  1  oder  2,  ge- 
kennzeichnet  durch  eine  mechanische  Verbin- 
dung  zwischen  diesen  überlappenden  hinteren 
Stützflächen  (86)  dieser  Querverstrebungen  (42) 
mit  diesen  Seitenschienen-Tragflächen  (88),  um 
diese  Querverstrebungen  (42)  mit  diesen  Seiten- 
schienen  (38)  zu  verbinden  und  um  eine  gleitende 
Bewegung  dieser  Stützflächen  (86)  und  dieser 
Trageflächen  (88)  im  wesentlichen  aus- 
zuschließen. 

4.  Plattengerüst  gemäß  Anspruch  3,  dadurch 
gekennzeichnet,  daß  selbstschneidende  Gewin- 
deschrauben  (94),  die  überlappenden  Stütz- 
flächen  (86)  und  Trageflächen  (88)  mechanisch 
miteinander  verbinden. 

5.  Plattengerüst  gemäß  einem  der  Ansprüche  1 
bis  4,  dadurch  gekennzeichnet,  daß  diese  Quer- 
verstrebungen  (42)  einen  Querschnitt  aufweisen, 
welcher  einen  trapezförmigen  Abschnitt  aufweist, 
sowie  sich  in  Längsrichtung  erstreckende  Nuten 
(68),  welche  auf  der  inneren  Wand  dieses  trapez- 
förmigen  Abschnittes  angeordnet  sind,  wobei 
diese  Nuten  (68)  eine  Bohrung  zur  Aufnahme  von 
selbstschneidenden  Gewindeschrauben  (66)  er- 
geben,  welche  durch  diese  Seitenschienen  (38) 
durch  und  in  die  Nuten  (68)  in  der  Nähe  der  Enden 
dieser  Querverstrebungen  (42)  eingreifen. 

6.  Plattengerüst  gemäß  Anspruch  1,  dadurch 
gekennzeichnet,  daß  jede  dieser  Querver- 
strebungen  (42)  Seitenwände  (82,  84),  sowie  eine 



diese  verbindende  Querwand  (86)  aufweist,  und 
ein  Befestigungsaufnahmemittel  (68),  welches  zu- 
mindest  auf  einer  und  in  Längsrichtung  der  inne- 
ren  Oberfläche  dieser  Wandteile  vorgesehen  ist, 
und  wobei  diese  Querwand  (86)  diese  hintere 
Stützfläche  für  das  Zusammenwirken  mit  dieser 
Seitenschienen-Tragefläche  (88)  bildet. 

7.  Plattengerüst  gemäß  Anspruch  6,  dadurch 
gekennzeichnet,  daß  diese  Befestigungsauf- 
nahmemittel  als  gewölbter  Kanal  (68)  gestaltet 
sind,  in  welchen  mechanische  Befestigungs- 
elemente  in  Form von  selbstschneidenden  Ge- 
windeschrauben  (66)  geschraubt  sind,  um  diese 
Seitenschiene  (38)  mit  dieser  Querverstrebung 
(42)  zu  verbinden. 

8.  Plattengerüst  gemäß  einem  der  Ansprüche  1 
bis  7,  dadurch  gekennzeichnet,  daß  die  hintere 
Kante  jeder  dieser  Seitenschienen  (38)  so  ge- 
staltet  ist,  daß  sich  in  einem  zusammengesetzten 
Schalungsaufbau  aus  einer  Vielzahl  von  miteinan- 
der  verbundenen  Rahmen  eine  Vielzahl  von  ge- 
genüberliegenden  beabstandeten  Leistenteilen 
ergibt,  welche  entsprechende  längliche 

Schraubenschlitze  (52)  ergeben,  um  einen  Bolzen 
aufzunehmen  und  festzuhalten,  um  die  mechani- 
sche  Befestigung  von  Elementen  an  diesen  hin- 
teren  Kanten  dieser  Seitenschienen  (38)  zu  er- 
möglichen. 

9.  Plattengerüst  gemäß  einem  der  Ansprüche  1 
bis  8,  dadurch  gekennzeichnet,  daß  diese  Seiten- 
schienen  (38)  einen  Schraubenschlitz  (52)  auf- 
weisen,  welcher  eine  Bodenfläche  aufweist,  die 
durch  diese  Leisteneinrichtungen  (88)  definiert 
und  relativ  zu  dem  Rand  dieses  Gerüstes  gekröpft 
ist,  wobei  dieser  Schraubenschlitz  (52)  diese 
Seitenschiene  (38)  versteift  und  die  Befestigung 
von  Elementen  an  der  Rückseite  dieses  Rahmens 
ermöglicht. 

10.  Plattengerüst  gemäß  einem  der  Ansprüche 
1  bis  9,  dadurch  gekennzeichnet,  daß  die  wesent- 
lichen  Teile  der  aufnehmenden  Einrichtungen  (68) 
und  der  mechanischen  Befestigungselemente 
(66)  in  dem  Inneren  der  Querverstrebungen  (42) 
aufgenommen  sind,  welche  mit  dieser  Platten- 
fläche  (76)  einen  abgeschlossenen  Raum  bilde. 
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