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Description 

The  present  invention  relates  to  wall  panels  for 
buildings  and  especially  houses,  the  panels  being 
of  the  type  having  two  outer  sheathing  boards 
separated  by  rigid  foam  insulation. 

In  many  previously  known  panels  of  this  type, 
wooden  studs  span  the  gap  between  the  sheathing 
boards  and  provide  thermal  bridges  which  impair 
the  insulating  quality  of  the  panels.  Attempts  have 
been  made  to  avoid  such  thermal  bridges,  and 
such  constructions  are  shown  for  example  in  Cana- 
dian  Patent  Numbers  1,041,728  issued  November 
7,  1978  to  Samuelsson,  and  1,124,482  which  is- 
sued  June  1,  1982  to  Slater,  and  U.S.  Patent  No. 
4,329,827  which  issued  May  18,  1982  to  Thorn. 

In  some  prior  constructions,  for  example  in  the 
Larrow  U.S.  Patent  No.  4,269,006,  the  panels  are 
relatively  narrow  in  width  and  separate  designs  of 
panels  are  used  for  unapertured  wall  areas,  wall 
areas  with  windows,  and  door  openings.  In  other 
proposals,  for  example  that  of  the  Edgar  U.S.  Pat- 
ent  No.  3,697,633,  relatively  long  panels  are  used 
(having  a  length  greater  than  their  height),  and 
window  and/or  door  openings  are  provided  in  a 
panel  which  also  has  a  length  of  uninterrupted  wall. 
In  a  typical  known  system  using  long  panels  of  this 
kind,  a  window  or  door  opening  is  provided  by  pre- 
cutting  suitable  apertures  In  the  sheathing  boards 
before  forming  the  panel,  placing  the  sheathing 
boards  in  spaced  position  in  a  mold  or  suitable 
holding  apparatus,  and  then  framing  around  the 
opening  so  that  when  the  foam  is  injected  between 
the  panels  it  does  not  spiil  into  this  opening.  The 
provision  of  this  frame  involves  significant  labor 
cost  in  panels  formed  in  this  way.  In  U.S.  Patent 
No.  4,147,004  which  issued  April  3,  1979  to  Day  et 
al,  window  apertures  are  cut  from  the  finished 
panel,  but  these  require  framing  afterwards. 

In  accordance  with  the  present  invention  there 
is  provided  a  wall  panel  comprising  two  outer 
sheathing  boards  separated  by  rigid  foam  insula- 
tion  and  having  a  continuous  top  header,  formed 
by  two  upper  boards  separated  by  the  rigid  foam 
insulation,  characterised  in  that  the  panel  also  has 
a  continuous  base  reinforcement,  formed  of  two 
lower  boards  separated  by  the  rigid  foam  insula- 
tion,  and  vertical  stud  members;  each  stud  member 
being  formed  by  an  elongated  board  having  a 
central  web  with  upper  and  lower  extensions 
dimensioned  to  fit  perpendicularly  between  the  top 
header  boards  and  the  base  boards  respectively, 
and  a  pair  of  edge  elements  respectively  secured 
to  either  side  of  the  central  web,  to  span  the  gap 
between  a  top  header  board  and  a  base  board  and 
thereby  support  the  top  header;  said  edge  ele- 
ments  providing  parts  lying  between  the  edges  of 
the  web  and  the  sheathing  boards  which  parts  have 

a  thickness  equivalent  to  said  upper  and  lower 
boards  and  spanning  the  vertical  spaces  between 
adjacent  edges  of  said  upper  and  lower  boards;  all 
spaces  between  said  sheathing  boards  and  upper 

5  and  lower  pairs  of  boards  being  filled  with  said 
rigid  foam  insulation. 

The  present  invention  also  provides  a  method 
of  making  a  wall  panel  having  two  outer  sheathing 
boards  separated  by  rigid  foam  insulation  compris- 

70  ing  the  steps  of: 
laying  down  a  first  of  said  sheathing  boards; 
positioning  a  bearing  plate  perpendicularly  to  said 
sheathing  board  along  a  first  marginal  edge  thereof 
and  positioning  and  securing  a  first  lower  or  header 

75  reinforcing  board  along  a  margin  of  the  sheathing 
board  with  its  edge  abutting  said  bearing  plate; 
placing  a  second  lower  or  header  reinforcing  board 
close  to  the  opposite  margin  of  said  sheathing 
board; 

20  locating  stud  members  transversely  between  said 
reinforcement  boards,  each  said  stud  member  hav- 
ing  a  central  web  with  end  portions  extending  over 
said  reinforcement  boards  and  having  a  nailing 
flange  located  against  said  sheathing  board  be- 

25  tween  the  spaced  adjacent  edges  of  the  reinforce- 
ment  boards  and  having  an  edge  element  on  the 
opposite  edge  of  said  web  member  from  said  nail- 
ing  flange  and  co-extensive  therewith;  and  adjust- 
ing  if  necessary  the  position  of  said  second  re- 

30  inforcing  board  so  that  spaced  adjacent  edges  of 
said  boards  abut  each  end  of  said  nailing  flange; 
nailing  said  nailing  flange  of  each  stud  to  each  first 
sheathing  board; 
placing  third  and  fourth  lower  and  header  reinforc- 

35  ing  boards  on  the  edges  of  the  web  members  of 
said  stud  members  and  locating  said  latter  boards 
with  their  spaced  adjacent  edges  abutting  ends  of 
the  edge  elements  of  said  stud  members; 
placing  a  second  bearing  plate  against  the  free 

40  ends  of  said  stud  members  and  the  adjacent  outer 
edges  of  the  reinforcing  boards  and  securing  both 
the  bearing  plates  perpendicular  to  said  stud  mem- 
bers  and  said  reinforcing  boards; 
locating  a  second  sheathing  board  on  said  third 

45  and  fourth  reinforcing  boards  and  on  the  edge 
elements  of  said  stud  members  and  nailing  it  to 
said  reinforcing  boards; 
providing  foam  and  vent  apertures  in  one  of  said 
bearing  plates  between  each  adjacent  pair  of  said 

so  stud  members  and  injecting  foaming  plastic  foam 
material  into  the  cavities  between  the  studs  while 
holding  the  sheathing  boards  with  a  press,  said 
foam  material  being  of  the  kind  which  sets  to  form 
said  rigid  foam  insulation. 

55  The  present  invention  provides  wall  panels 
which  have  a  suitable  strength  and  yet  in  which 
thermal  bridges  are  minimized.  Also,  the  invention 
allows  long  wall  panels  to  be  produced  from  which 
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windows  and/or  door  openings  can  be  cut  if  neces- 
sary,  without  any  additional  framing  being  required; 
although  it  is  preferred  that  large  openings  be 
formed  by  separate  components  above  a  door  and 
above  and  below  a  window.  The  panel  of  this 
invention  avoids  the  need  for  framing  of  openings 
by  the  provision  of  a  continuous  top  header  extend- 
ing  the  full  length  of  the  panel  and  supported 
internally  of  the  panel  by  stud  members  designed 
for  minimum  thermal  bridging. 

In  the  wall  panel  of  this  invention,  the  continu- 
ous  top  header  comprises  a  pair  of  upper  boards 
located  against  upper  margins  of  the  opposed  inte- 
rior  surfaces  of  the  sheathing  boards  and  further 
comprises  a  transverse  top  bearing  plate  overlying 
the  upper  edges  of  the  upper  boards.  The  panel 
also  has  a  base  reinforcement  comprising  a  pair  of 
lower  boards  having  the  same  thickness  as  the 
upper  boards  and  located  against  lower  margins  of 
the  interior  surfaces  and  a  transverse  lower  bearing 
plate  underlying  the  edges  of  the  lower  boards. 
The  panel  further  comprises  a  series  of  vertical 
stud  members  each  having  a  central  web  and  a 
nailing  flange  along  one  edge  of  said  web,  the 
flange  being  internally  nailed  to  one  of  said  sheath- 
ing  boards,  and  having  an  opposite  edge  element 
holding  nails  applied  through  said  other  sheathing 
board,  the  central  web  having  end  extensions  fitting 
between  the  pair  of  upper  boards  to  the  top  bear- 
ing  plate  and  between  the  pair  of  lower  boards  to 
the  lower  bearing  plate.  The  flange  and  edge  ele- 
ment  provide  parts  lying  between  the  edges  of  the 
web  and  said  sheathing  boards;  these  parts  each 
have  a  thickness  equivalent  to  the  upper  and  lower 
boards  and  these  span  the  vertical  spaces  between 
adjacent  edges  of  said  upper  and  lower  boards  so 
that  the  stud  members  support  the  header.  All 
spaces  between  the  sheathing  boards  and  upper 
and  lower  pairs  of  boards  are  filled  with  rigid  foam 
insulation. 

Any  small  window  opening  may  be  situated 
with  its  top  immediately  below  the  header,  and  the 
header  provides  the  sole  reinforcement  above  such 
opening. 

Preferably  the  web  of  each  stud  member  is  a 
parallel  sided  board  dimensioned  so  that  its  end 
extensions  fit  perpendicularly  between  the  pair  of 
upper  boards  and  the  pair  of  lower  boards,  and  the 
nailing  flange  and  said  opposite  edge  element  are 
each  constituted  by  a  strip  of  board  material  se- 
cured  perpendicularly  to  the  outer  edges  of  the 
said  web. 

The  invention  will  be  further  described  with 
reference  to  the  accompanying  drawings,  in  which:- 
Fig.  1  shows  in  elevation,  a  portion  of  a  wall  panel 
connected  to  an  end  portion  of  an  adjacent  panel, 
Fig.  2  shows  a  vertical  section  of  the  wall  panel,  on 
lines  2-2  of  Fig.  1  , 

Fig.  3  shows  a  horizontal  section  of  the  two  wall 
panels  taken  on  lines  3-3  of  Fig.  1  , 
Figs.  4A  and  4B  show  top  and  edge  views  of  a 
stud  member, 

5  Figs.  5A  and  5B  show  top  and  side  views  of  a 
spline  used  to  connect  the  wall  panels, 
Figs.  6A  and  6B  show  top  and  edge  exploded 
views  of  a  wall  expander  and  associated  compo- 
nents, 

w  Fig.  7  shows  a  horizontal  section  through  a  corner 
panel, 
Fig.  8  shows  a  panel  intended  to  be  cut  into  other 
components  including  a  wall  expander  and  a 
spline, 

15  Fig.  9A  shows  a  section  of  wall  including  part  of  a 
door  opening  and  part  of  a  window  opening, 
Figs.  9B,  9C,  9D  and  9E  show  sections  on  lines 
9B-9B,  9C-9C,  9D-9D  and  9E-9E  of  Fig.  9  respec- 
tively. 

20  Fig.  10  shows  a  horizontal  section  through  an  alter- 
native  corner  construction, 
Fig.  11  shows  a  vertical  section  through  a  wall  to 
floor  connection, 
Fig.  12  shows  a  vertical  section  through  a  panel 

25  having  a  window  opening,  and 
Figs.  13  and  14  show  alternative  forms  of  stud 
members,  Fig.  13  being  a  view  similar  to  Fig.  4A  of 
a  first  alternative  and  Fig.  14  being  a  perspective 
view  of  a  second  alternative. 

30  Fig.  1  shows  an  end  of  one  wall  panel  A  joined 
on  to  an  adjacent  wall  panel  B,  the  latter  having  a 
window  opening  W.  Vertical  and  horizontal  sections 
through  the  panels  are  shown  in  Figs.  2  and  3. 

As  best  seen  in  Fig.  2,  the  wall  panel  has  two 
35  outer  sheathing  boards  10  and  11  separated  by 

rigid  foam  insulation  12.  The  boards  10  and  11 
may  be  of  plywood,  or  of  so-called  oriented  strand 
board  which  is  formed  of  wafers  of  wood.  The  inner 
board  member  1  1  may  also  be  formed  of  a  smooth 

40  material  having  a  finish  suitable  for  internal  wall 
surfaces.  The  rigid  insulation  is  a  foam  plastic 
material,  preferably  polyurethane. 

Along  the  whole  length  of  the  top  of  the  panel 
there  extends  a  continuous  header  indicated  at  14 

45  and  which  comprises  two  upper  boards  16  sepa- 
rated  by  the  rigid  foam  insulation  12.  Boards  16  are 
adhered  to  the  inner  surfaces  of  the  boards  10  and 
11.  Across  the  upper  edges  of  boards  16  there 
extends  a  transverse  bearing  plate  18  which  is  also 

50  adhered  to  the  foam  material  12;  a  second  top 
plate  20  is  installed  during  erection  of  the  panel  but 
is  not  an  integral  part  of  the  panel.  As  shown  in 
Fig.  1  ,  a  window  opening  W  may  be  cut  out  having 
its  top  immediately  underneath  the  header  14,  and 

55  this  header  which  is  about  12  inches  (305  mil- 
limetres)  in  depth  is  sufficient  to  support  loads 
acting  on  the  top  of  the  panel  over  the  window, 
without  any  other  header  or  reinforcement  being 

3 
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required.  However,  to  avoid  wastage  of  material,  it 
is  preferred  that  large  window  openings  at  least  be 
accommodated  by  separate  panel  elements  as  de- 
scribed  below. 

A  base  reinforcement  indicated  at  22  extends 
along  the  length  of  the  panel.  This  reinforcement  is 
similar  to  the  header  and  comprises  two  lower 
boards  24  having  the  same  thickness  as  the  upper 
boards  16.  These  lower  boards  are  again  separated 
by  the  rigid  foam  insulation  12  and  adhered  to  the 
sheathing  boards  10  and  11,  and  are  provided  with 
a  base  or  bearing  plate  26  underlying  the  lower 
edges  of  boards  24.  The  base  reinforcement  is 
typically  three  inches  to  four  inches  in  height  (89 
millimetres  to  101  millimetres).  A  further  base  plate 
28  may  be  installed  in  the  field  but  this  is  not  an 
integral  part  of  the  panel. 

Stud  members  30  extend  upwardly  between 
the  top  of  the  base  plate  26  and  the  bottom  of  the 
bearing  plate  18,  and  are  located  at  about  2  foot 
(610  millimetres)  spacing.  These  stud  members  are 
shown  separately  in  Figs.  4A  and  4B.  Each  stud 
member  comprises  a  central  web  31  formed  as  a 
parallel  sided  board  and  having  extensions  31a 
which  fit  perpendicularly  between  the  pair  of  upper 
boards  1  6  forming  the  top  header  and  between  the 
pair  of  lower  boards  24  forming  the  base  reinforce- 
ment  and  so  that  its  ends  abut  bearing  plates  18 
and  26.  In  the  region  between  the  lower  edges  of 
the  upper  boards  16  and  the  upper  edges  of  the 
lower  boards  24  extend  flanges  32  secured  to  the 
outer  edges  of  the  web  so  that  the  central  part  of 
the  stud  member  is  in  the  form  of  a  channel.  The 
flanges  32  provide  parts  lying  between  the  edges 
of  the  web  and  sheathing  boards  10  and  11  and 
having  the  same  thickness  as  the  upper  and  lower 
boards  and  such  parts  thus  fill  the  spaces  between 
the  web  31  and  the  boards  10  and  11  as  well  as 
spanning  the  gap  between  the  upper  boards  and 
the  lower  boards  thereby  giving  support  for  the 
header.  Conveniently,  both  web  31  and  the  flanges 
32  are  cut  from  the  same  material  as  that  of  the 
sheathing  boards,  which  is  therefore  of  the  same 
thickness  as  upper  and  lower  boards  16  and  24. 

As  shown  in  Fig.  3,  the  lateral  edges  of  the  wall 
panels  have  recesses  formed  by  providing  boards 
10  and  11  with  extensions  10a  and  11a  protruding 
beyond  the  inner  parts  of  the  panels  and  by  provid- 
ing  that  the  stud  members  at  opposite  ends  of  the 
panel  have  their  flanges  projecting  inwardly  of  the 
webs  away  from  the  panel  ends.  As  shown  in  Figs. 
1  and  3,  these  recesses  allow  two  panels  to  be 
connected  end  to  end  by  the  so-called  foam  spline 
34  which  is  shown  separately  in  Figure  5.  The 
foam  spline  comprises  two  elongated  boards  36 
separated  by  a  layer  of  rigid  foam  insulation  37. 
The  exterior  surfaces  of  boards  36  fit  snugly  within 
the  end  portions  10a  and  11a,  and  the  spline  is 

attached  to  the  boards  of  the  end  portions  by 
screws. 

In  the  preferred  method  of  forming  the  panel,  a 
first  sheathing  board  10  is  laid  on  a  table.  A  first 

5  bearing  plate  (such  as  plate  18)  is  positioned  per- 
pendicularly  to  board  10  along  its  marginal  edge, 
being  located  by  a  vertical  flange  attached  to  the 
table.  A  first  reinforcing  board  (such  as  board  16)  is 
glued  to  the  board  10  and  positioned  to  have  its 

w  outer  edge  against  the  plate  18.  A  second  reinforc- 
ing  board  (such  as  board  24)  is  placed  close  to  the 
opposite  margin  of  the  board  10  with  glue  being 
applied  between  these  latter  boards.  The  prefor- 
med  stud  members  are  then  put  in  place  and  glued 

75  transversely  of  board  10  with  the  end  portions  of 
their  web  members  31  extending  over  the  boards 
16  and  24,  each  with  one  end  abutting  plate  18, 
and  each  with  one  end  of  its  lowermost  flange  32 
abutting  the  inner  edge  of  board  16.  The  position  of 

20  board  24  may  be  adjusted  if  necessary  (while  the 
glue  is  still  soft)  to  bring  the  inner  end  of  this  board 
against  the  other  end  of  the  lowermost  flange  32. 
As  indicated,  the  outermost  stud  members  are  set 
back  from  the  end  of  board  10  and  arranged  so 

25  that  their  flanges  face  inwardly  away  from  these 
ends.  When  positioned,  the  studs  are  secured  to 
the  board  10  by  nails  applied  by  means  of  an 
angled  nailing  device  applied  internally  of  the  lower 
flange  32  of  the  stud  member.  The  plate  18  may 

30  also  then  be  nailed  to  the  stud  members  and  the 
board  16. 

The  other  reinforcing  boards  16  and  24  are 
then  applied  over  the  web  portions  of  the  stud 
members  and  are  glued  and  nailed  to  the  stud 

35  members,  following  which  the  top  board  11  is  ap- 
plied  over  the  studs  and  the  reinforcing  boards  are 
glued  and  nailed  in  place  to  the  top  flanges  of  the 
stud  members.  The  bottom  bearing  plate  26  can 
then  be  positioned  and  stapled  to  the  stud  mem- 

40  bers,  and  plate  18  nailed  to  the  top  board  16  and 
the  top  board  1  1  . 

It  is  to  be  understood  that  the  order  of  proce- 
dure  may  be  varied  somewhat,  and  that  in  some 
cases  gluing  and  nailing  may  not  both  be  required. 

45  It  will  also  be  understood  that  nailing  can  include 
stapling  and  that  reference  to  the  former  include 
the  latter.  However,  it  is  important  that  the  panel, 
before  addition  of  the  foam,  be  sufficiently  strong 
that  it  can  readily  be  handled.  For  this  reason  the 

so  stud  members  are  nailed  both  to  the  first  board  10, 
the  nailing  being  done  internally  of  the  stud  mem- 
ber,  and  to  the  second  board  11  by  externally 
applied  nails.  For  the  internal  nailing  a  flange  such 
as  flange  32  is  required;  for  the  external  nailing  all 

55  that  is  required  is  an  edge  element  suitable  for 
receiving  nails  and  having  the  same  thickness  as 
boards  16  and  24;  conveniently  however  this  edge 
element  is  also  a  flange. 

4 
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To  allow  addition  of  foam  material  a  series  of 
injection  holes  is  bored  in  the  bottom  bearing  plate 
26  with  one  hole  between  each  pair  of  adjacent 
stud  members.  Vent  holes  are  provided  in  both  the 
upper  and  lower  bearing  plates. 

The  hollow  panel  is  then  moved  to  a  press 
where  a  pile  of  several  panels  is  held  between 
upper  and  lower  rigid  platens  capable  of  resisting 
expansion  forces  of  the  foam.  With  these  platens  in 
place,  foam  is  injected  through  the  injection  holes, 
and  fills  the  cavities  between  studs.  Filling  can  be 
ensured  by  checking  at  the  vent  holes  and/or  by 
closely  regulating  the  amount  of  foam  injected.  The 
finished  panel  is  removed  from  the  platens  when 
the  foam  has  hardened. 

Reference  has  been  made  to  the  stud  mem- 
bers  extending  transversely  of  the  sheathing 
boards.  While  this  will  be  the  case  for  typical 
panels  having  a  length  greater  than  their  height 
(the  height  being  8  feet  or  2.44  metres),  the  inven- 
tion  can  also  be  used  to  make  panels  of  say  16 
feet  (4.88  metres)  in  height,  in  which  case  the 
panel  height  will  be  greater  than  the  width.  In  this 
case  the  stud  members  will  of  course  extend  along 
the  longer  dimension  rather  than  "transversely". 

Figs  6A  and  6B  show  a  simple  wall  expander 
component  which  can  be  used  to  provide  a  wall 
extension  from  about  6  inches  (152  mm)  to  about  2 
ft.  (610  mm).  The  thickness  of  the  expander  is  the 
same  as  that  of  the  foam  spline  shown  in  Fig.  5  so 
that  this  fits  snugly  within  the  board  portions  10a, 
11a  of  the  two  wall  panels.  This  wall  expander  38 
comprises  two  rectangular  inner  boards  40  each 
having  the  height  of  the  wall  panel  and  a  width  of 
about  2  ft.  (610  mm),  separated  by  rigid  foam 
material  41  and  having  a  stud  member  42  along 
one  edge;  this  is  similar  to  the  central  portion  of 
stud  30  but  narrower  since  boards  40  are  closer 
together  than  boards  1  0  and  1  1  .  The  flanges  42a  of 
the  stud  member  project  inwardly  away  from  the 
edge.  The  upper  and  lower  edges  of  the  expander 
are  closed  by  plates  44  and  45;  additional  upper 
and  lower  plates  46  and  47  may  be  field  installed. 
The  expander  also  has  two  board  members  49 
abutting  the  sheathing  boards  of  the  panel  and 
which  bring  the  thickness  of  the  expander  up  to  the 
same  dimension  as  the  panels,  and  these  outer 
boards  can  be  cut  to  the  desired  width  and  in- 
serted  between  the  edges  of  two  panels  connected 
by  the  expander,  to  make  a  smooth  transition  be- 
tween  panels. 

Figure  7  shows  a  corner  panel  50  adapted  to 
connect  with  two  of  the  wall  panels  previously 
described.  The  corner  panel  has  outer  and  inner 
sheathing  boards  52  and  53  which  are  similar  to 
those  of  the  wall  panel  and  which  are  similarly 
spaced,  and  which  each  have  two  halves  con- 
nected  perpendicularly  to  each  other.  Board  mem- 

bers  55  reinforce  the  corners  of  the  two  outer  and 
inner  sheathing  boards.  Stud  members  57  have  a 
web  57a  and  flanges  57b  similar  to  those  of  the 
central  portion  of  stud  30,  and  are  spaced  inwardly 

5  from  the  outer  edges  of  these  boards  to  allow  the 
foam  spline  to  be  used  to  connect  the  corner  panel 
to  an  adjacent  wall  panel.  The  spaces  in  between 
the  boards  52,  53  and  studs  57  is  filled  with  rigid 
insulating  foam  58. 

70  Figure  8  shows  a  section  through  a  panel  used 
as  an  intermediate  stage  in  the  production  of  var- 
ious  components  including  the  wall  expander  and 
spline.  As  shown,  the  panel  has  two  sheathing 
boards  60,  spaced  to  fit  between  the  board  por- 

75  tions  10a,  11a  of  the  wall  panels,  and  having  at 
each  end  a  stud  member  42  each  of  which  is  the 
same  as  member  42  of  Fig.  6A.  The  flanges  of 
each  stud  member  extend  inwardly  of  the  panel 
away  from  its  edge.  The  centre  of  the  panel  is  filled 

20  with  rigid  foam  material  62.  Fig.  8  indicates  how 
the  panel  can  be  divided  to  form:- 

A:  -  A  wall  expander  part  38,  which  is  the  same 
as  the  main  part  of  the  wall  expander  shown  in 
Fig.  6A  (i.e.  without  boards  49);  and  which  can 

25  also  be  cut  parallel  to  its  upper  and  lower  edges 
to  form  a  header  panel  described  below; 
B:  -  A  foam  spline  34;  and 
C:  -  A  fill-in  element  64  which  can  be  fitted 
between  the  edges  10a  and  11a  of  a  wall  panel, 

30  with  the  stud  web  outwards  to  close  the  end  of  a 
wall  panel. 

Fig.  9A  shows  how  the  components  previously 
described  may  be  used  to  frame  a  door  and  a 
window.  While,  as  indicated,  the  continuous  header 

35  allows  such  apertures  to  be  cut  from  the  panel  at 
any  desired  location  under  the  header,  the  arrange- 
ments  shown  in  Fig.  9  are  preferred  except  for 
small  window  apertures. 

As  shown,  the  side  of  door  opening  D  is 
40  framed  by  the  fill-in  element  64  which  is  fitted 

between  the  extending  board  edges  1  0a  and  1  1  a  of 
the  wall  panel;  this  provides  a  substantially  flush 
end  for  the  wall  panel  largely  constituted  by  the 
web  portion  of  stud  member  42.  This  fill-in  element 

45  also  serves  to  support  a  header  panel  38a  which  is, 
in  effect,  a  horizontal  slice  of  the  wall  expander  38 
formed  from  the  panel  shown  in  Fig.  8.  Each  end  of 
this  header  panel  is  received  between  panel  board 
edges  10a  and  11a  and  rests  on  a  fill-in  element 

50  64.  The  header  has  outer  board  members  49a 
corresponding  to  board  members  49  of  the  wall 
expander  and  which  bridge  the  gaps  between  adja- 
cent  edges  of  the  wall  panel  sheathing  boards. 

The  structure  above  and  beside  the  window 
55  opening  W'  is  the  same  as  that  above  and  beside 

the  door  opening.  Below  the  window  extends  a 
portion  of  a  wall  panel  cut  to  suitable  height  and 
joined  to  each  adjacent  wall  panel  with  spline  34, 

5 
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as  shown  in  Fig.  9E. 
Figure  1  0  shows  an  alternative  corner  construc- 

tion  which  does  not  require  a  special  corner  panel, 
but  which  instead  makes  use  of  the  wall  expander 
38  shown  in  Figure  6.  In  this  construction,  a  first 
wall  panel  C  is  prepared  by  havings  its  protruding 
board  edges  1  0a  and  1  1  a  cut  off  to  expose  web  31 
of  a  stud  member.  The  other  panel  F  has  wall 
expander  38  inserted  into  its  edge  recess,  with  its 
stud  member  42  at  its  outer  end.  The  expander 
may  be  cut  to  whatever  width  is  required  for  the 
particular  design.  The  facing  boards  49  of  the  ex- 
pander  are  then  cut  so  that  the  interior  board  spans 
the  gap  between  the  edge  of  sheathing  board  11  of 
the  panel  F  and  the  associated  inner  face  of  the 
panel  C,  and  the  outer  board  of  the  wall  expander 
is  cut  so  that  it  overlaps  with  the  end  of  panel  C 
and  makes  a  smooth  joint  with  the  sheathing  board 
1  0  of  panel  F.  The  outer  board  is  then  screwed  into 
place  as  shown,  and  screws  are  also  inserted 
through  the  thickness  of  the  panel  C  into  the  end  of 
the  wall  expander. 

Figure  1  1  shows  the  joints  between  the  bottom 
of  a  standard  wall  panel,  the  edge  portion  of  a  floor 
panel,  and  the  upper  edge  of  a  basement  wall 
panel  which  is  similar  to  the  standard  wall  panel 
(although  usually  of  less  height  to  go  on  a  concrete 
basement  wall).  The  floor  panel  has  upper  and 
lower  sheathing  boards  70  and  71  ,  held  apart  by  an 
edge  formation  provided  by  outer  and  inner  elon- 
gated  boards  72  and  73  separated  by  a  layer  75  of 
rigid  foam.  An  outer  plate  76  is  screwed  around  the 
edges  of  the  floor  panel.  The  outer  surface  of 
board  76  is  flush  with  the  outer  surfaces  of  the 
boards  10  of  the  wall  and  basement  panels,  and 
these  boards  are  connected  by  metal  connecting 
clips  78  which  are  nailed  or  screwed  to  the  board 
members. 

Figure  1  2  shows  how  a  standard  window  frame 
is  fitted  into  a  standard  wall  panel,  with  the  frame 
coming  just  underneath  the  bottom  of  the  header. 
The  window  frame  80  is  equipped  with  a  metal  or 
plastic  nailing  fin  82  all  around  the  window  to 
secure  this  to  the  outer  sheathing  board  10.  Strips 
of  wood  84  on  the  inner  side  of  the  window  frame 
secure  this  to  the  lower  edge  of  the  outer  header 
board  member  49a.  Since  the  header  supports  the 
forces  applied  to  the  top  of  the  wall  panel  there  is 
no  need  for  any  additional  framing  around  the 
window  opening  other  than  that  provided  by  stan- 
dard  available  window  frames,  of  the  type  illus- 
trated. 

The  wall  panels  as  described  may  be  used  in 
combination  with  the  floor  panel  shown  in  Fig.  11, 
with  foam  insulated  roof  panels,  and  uninsulated 
interior  wall  panels.  The  roof  panels  will  have  outer 
and  inner  sheathing  boards  similar  to  those  of  the 
wall  panels  and  will  have  stiffeners  formed  by 

board  members  set  perpendicularly  to  the  sheath- 
ing  boards.  The  interior  wall  panels  may  comprise 
two  sheathing  boards,  which  may  be  of  gypsum, 
and  have  a  hollow  interior  bounded  by  upper  and 

5  lower  closure  elements  which  may  be  similar  to  the 
base  reinforcement  22  used  in  the  wall  panels. 

Figure  13  shows  a  view  similar  to  that  of  Fig. 
4A  of  a  modified  stud  member  in  which  the  flanges 
32'  are  thicker  than  the  boards  16  and  24  of  the 

w  wall  panel,  but  are  provided  with  rabbets  so  that 
the  parts  of  the  flanges  32'  which  lie  between  the 
edges  of  web  31'  and  the  sheathing  boards  are  of 
equal  thickness  to  the  boards  16  and  24. 

Figure  14  shows  a  molded  stud  member  90 
?5  which  may  be  used  as  an  alternative  to  the  fab- 

ricated  stud  members  previously  described.  This  is 
preferably  molded  of  high  density  polyurethane 
foam,  having  a  density  and  strength  considerably 
greater  than  that  of  the  insulating  foam  12.  Such 

20  material  is  available  as  a  substitute  for  wood.  The 
stud  member  has  a  central  web  90a  formed  by  a 
longitudinal  recess  which  provides  a  nailing  flange 
92  along  each  edge,  and  having  one  end  exten- 
sions  94  sized  to  fit  between  the  pair  of  upper 

25  boards  16  and  an  opposite  end  extension  96  sized 
to  fit  between  the  pair  of  lower  boards  24.  The 
flanges  92  are  identical  and  dimensioned  to  extend 
between  the  adjacent  edges  of  the  upper  and  lower 
boards  and  dimensioned  to  fit  closely  within  the 

30  sheathing  boards  10  and  11.  The  flanges  are 
shaped  to  permit  one  of  the  flanges  to  be  nailed 
internally  to  the  first  board  10.  While  only  one 
flange  is  required  to  be  nailed  internally,  it  is  pref- 
erable  to  have  the  flanges  identical  so  that  the  stud 

35  members  at  opposite  ends  of  a  panel  can  both 
have  their  open  sides  facing  inwardly. 

40  Claims 

1.  A  wall  panel  comprising  two  outer  sheathing 
boards  (10,11)  separated  by  rigid  foam  insula- 
tion  (12)  and  having  a  continuous  top  header 

45  (14),  formed  by  two  upper  boards  (16)  sepa- 
rated  by  the  rigid  foam  insulation,  characteris- 
ed  in  that  the  panel  also  has  a  continuous  base 
reinforcement  (22),  formed  of  two  lower  boards 
(24)  separated  by  the  rigid  foam  insulation 

so  (12),  and  vertical  stud  members  (30)  (90);  each 
stud  member  being  formed  by  an  elongated 
board  having  a  central  web  (31)  (90)  with  up- 
per  and  lower  extensions  (31a)  (90a)  dimen- 
sioned  to  fit  perpendicularly  between  the  top 

55  header  boards  (16)  and  the  base  boards  (24) 
respectively,  and  a  pair  of  edge  elements  (32) 
respectively  secured  to  either  side  of  the  cen- 
tral  web  (31),  to  span  the  gap  between  a  top 
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header  board  (16)  and  a  base  board  (24)  and 
thereby  support  the  top  header;  said  edge 
elements  (32)  providing  parts  lying  between 
the  edges  of  the  web  and  the  sheathing  boards 
(10,11)  which  parts  have  a  thickness  equivalent 
to  said  upper  (16)  and  lower  (24)  boards  and 
spanning  the  vertical  spaces  between  adjacent 
edges  of  said  upper  and  lower  boards;  all 
spaces  between  said  sheathing  boards  and 
upper  and  lower  pairs  of  boards  being  filled 
with  said  rigid  foam  insulation  (12). 

2.  A  wall  panel  as  claimed  in  Claim  1  and  further 
characterised  in  that  the  upper  boards  (16)  are 
located  against  upper  margins  of  the  opposed 
interior  surfaces  of  the  sheathing  boards  (10, 
11),  the  top  header  (14)  further  comprising  a 
transverse  top  bearing  plate  (18)  overlying  the 
upper  edges  of  the  upper  boards  and  lower 
boards  (24)  are  located  against  lower  margins 
of  said  opposed  interior  surfaces,  the  base 
reinforcement  (22)  further  comprising  a  trans- 
verse  lower  bearing  plate  (26)  underlying  the 
edges  of  the  lower  boards. 

3.  A  wall  panel  as  claimed  in  Claim  1  or  Claim  2, 
and  further  characterised  in  that  the  lower 
boards  (24)  have  the  same  thickness  as  the 
upper  boards  (16)  and  the  stud  edge  elements 
(32)  have  a  thickness  equivalent  to  the  upper 
and  lower  boards. 

4.  A  wall  panel  as  claimed  in  any  of  Claims  1  to  3 
and  further  characterised  in  that  the  stud  mem- 
bers  (30)  each  have  a  nailing  flange  (32)  along 
one  edge  of  the  central  web  (31),  the  nailing 
flange  being  internally  nailed  to  one  of  the 
sheathing  boards  (10  or  11),  and  the  central 
web  having  an  opposite  edge  element  (32) 
holding  nails  applied  through  the  other  of  the 
sheathing  boards  (11  or  10). 

5.  A  wall  panel  as  claimed  in  Claim  4  and  further 
characterised  in  that  each  stud  member  (30)  is 
a  parallel-sided  board  (31)  dimensioned  so  that 
its  end  extensions  (31a)  fit  perpendicularly  be- 
tween  pairs  of  upper  boards  (16)  and  lower 
boards  (24)  and  wherein  the  nailing  flange  and 
the  opposite  edge  element  are  each  consti- 
tuted  by  a  strip  (32)  of  board  material  of  the 
same  thickness  as  the  upper  and  lower  boards 
and  secured  perpendicularly  to  the  outer 
edges  of  the  board  (31). 

6.  A  wall  panel  as  claimed  in  Claim  4  or  Claim  5 
and  further  characterised  in  that  the  flange  (32) 
and  the  web  (31)  together  form  a  channel 
portion  of  the  stud  member  (30)  and  wherein 

stud  members  at  opposite  ends  of  a  wall  panel 
have  the  channel  portion  sides  facing  inwardly 
with  their  webs  spaced  inwardly  of  the  outer 
end  edges  of  the  sheathing  boards  (10,  11). 

5 
7.  A  wall  panel  according  to  any  preceding  claim, 

wherein  said  upper  boards,  lower  boards  and 
the  webs,  flanges  and  edge  members  of  the 
stud  members  are  all  formed  of  board  material 

10  of  the  same  thickness  as  at  least  one  of  the 
outer  sheathing  boards. 

8.  A  wall  panel  as  claimed  in  any  of  Claims  1  to  3 
and  further  characterised  in  that  stud  members 

75  (90)  integrally  formed  of  foam  material  having 
a  density  higher  than  that  of  the  rigid  foam 
material  (12)  are  provided. 

9.  A  method  of  making  a  wall  panel  having  two 
20  outer  sheathing  boards  separated  by  rigid 

foam  insulation  comprising  the  steps  of: 
laying  down  a  first  of  said  sheathing  boards; 
positioning  a  bearing  plate  perpendicularly  to 
said  sheathing  board  along  a  first  marginal 

25  edge  thereof  and  positioning  and  securing  a 
first  lower  or  header  reinforcing  board  along  a 
margin  of  the  sheathing  board  with  its  edge 
abutting  said  bearing  plate; 
placing  a  second  lower  or  header  reinforcing 

30  board  close  to  the  opposite  margin  of  said 
sheathing  board; 
locating  stud  members  transversely  between 
said  reinforcement  boards,  each  said  stud 
member  having  a  central  web  with  end  por- 

35  tions  extending  over  said  reinforcement  boards 
and  having  a  nailing  flange  located  against 
said  sheathing  board  between  the  spaced  adja- 
cent  edges  of  the  reinforcement  boards  and 
having  an  edge  element  on  the  opposite  edge 

40  of  said  web  member  from  said  nailing  flange 
and  co-extensive  therewith;  and  adjusting  if 
necessary  the  position  of  said  second  reinforc- 
ing  board  so  that  spaced  adjacent  edges  of 
said  boards  abut  each  end  of  said  nailing 

45  flange; 
nailing  said  nailing  flange  of  each  stud  to  each 
first  sheathing  board; 
placing  third  and  fourth  lower  and  header  re- 
inforcing  boards  on  the  edges  of  the  web 

50  members  of  said  stud  members  and  locating 
said  latter  boards  with  their  spaced  adjacent 
edges  abutting  ends  of  the  edge  elements  of 
said  stud  members; 
placing  a  second  bearing  plate  against  the  free 

55  ends  of  said  stud  members  and  the  adjacent 
outer  edges  of  the  reinforcing  boards  and  se- 
curing  both  the  bearing  plates  perpendicular  to 
said  stud  members  and  said  reinforcing 
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boards; 
locating  a  second  sheathing  board  on  said 
third  and  fourth  reinforcing  boards  and  on  the 
edge  elements  of  said  stud  members  and  nail- 
ing  it  to  said  reinforcing  boards; 
providing  foam  and  vent  apertures  in  one  of 
said  bearing  plates  between  each  adjacent  pair 
of  said  stud  members  and  injecting  foaming 
plastic  foam  material  into  the  cavities  between 
the  studs  while  holding  the  sheathing  boards 
with  a  press,  said  foam  material  being  of  the 
kind  which  sets  to  form  said  rigid  foam  insula- 
tion. 

Revendications 

1.  Panneau  mural  comprenant  deux  planches  de 
revetement  exterieur  (10,11)  separees  par  un 
isolant  en  mousse  rigide  (12)  et  ayant  un  fate 
superieur  continu  (14),  forme  par  deux  plan- 
ches  superieures  (16)  separees  par  I'isolant  en 
mousse  rigide,  caracterise  en  ce  que  le  pan- 
neau  a  egalement  un  renforgage  de  base 
continu  (22),  forme  de  deux  planches  inferieu- 
res  (24)  separees  par  I'isolant  en  mousse  rigi- 
de  (12),  et  des  montants  verticaux  (30)  (90); 
chaque  montant  etant  forme  d'une  planche  al- 
longee  ayant  une  ame  centrale  (31)  (90)  munie 
d'extensions  superieure  et  inferieure  (31a) 
(90a)  dimensionnees  pour  s'ajuster  perpendi- 
culairement  entre  les  planches  (16)  du  falte 
superieur  et  les  planches  (24)  de  la  base, 
respectivement,  et  une  paire  d'ailes  (32)  fixees 
respectivement  sur  chaque  cote  de  I'ame  cen- 
trale  (31),  pour  combler  I'espace  entre  une 
planche  (16)  du  falte  superieur  et  une  planche 
(24)  de  la  base  et  ainsi  supporter  le  faite 
superieur;  lesdites  ailes  (32)  formant  des  par- 
ties  disposees  entre  les  bords  de  I'ame  et  les 
planches  de  revetement  (10,  11),  ces  parties 
ayant  une  epaisseur  equivalents  a  celle  des 
planches  superieures  (16)  et  inferieures  (24)  et 
comblant  les  espaces  verticaux  entre  les  bords 
adjacents  desdites  planches  superieures  et  in- 
ferieures;  tous  les  espaces  entre  les  planches 
de  revetement  et  les  paires  de  planches  supe- 
rieures  et  inferieures  etant  remplis  avec  ledit 
isolant  en  mousse  rigide  (12). 

2.  Panneau  mural  selon  la  revendication  1  carac- 
terise  en  ce  que,  en  outre,  les  planches  supe- 
rieures  (16)  sont  disposees  contre  les  bords 
superieurs  des  surfaces  inferieures  opposees 
des  planches  de  revetement  (10,11),  le  fafte 
superieur  (14)  comprenant  en  outre  une  plan- 
che  porteuse  superieure  transversale  (18)  re- 
couvrant  les  bords  superieurs  des  planches 

superieures,  et  les  planches  inferieures  (24) 
sont  disposees  contre  les  bords  inferieurs  des- 
dites  surfaces  inferieures  opposees,  le  renfor- 
gage  de  base  (22)  comprenant  en  outre  une 

5  planche  porteuse  inferieure  transversale  (26) 
sous-jacente  aux  bords  des  planches  inferieu- 
res. 

3.  Panneau  mural  selon  la  revendication  1  ou  la 
io  revendication  2,  caracterise  en  ce  que,  en  ou- 

tre,  les  planches  inferieures  (24)  ont  la  meme 
epaisseur  que  les  planches  superieures  (16)  et 
en  ce  que  les  ailes  (32)  ont  une  epaisseur 
equivalents  a  celle  des  planches  superieures 

is  et  inferieures. 

4.  Panneau  mural  selon  I'une  quelconque  des 
revendications  1  a  3,  caracterise  en  ce  que,  en 
outre,  au  moins  I'une  des  ailes  (32)  des  mon- 

20  tants  (30)  est  un  rebord  susceptible  d'etre 
cloue  s'etendant  le  long  d'un  bord  de  I'ame 
centrale  (31),  I'un  des  rebords  susceptible 
d'etre  cloue  etant  cloue  vers  I'interieur  de  I'une 
des  planches  de  revetement  (10  ou  11),  I'ele- 

25  ment  de  bord  oppose  ou  le  rebord  susceptible 
d'etre  cloue  (32)  comportant  des  clous  entrant 
dans  I'autre  des  planches  de  revetement  (10 
ou  11). 

30  5.  Panneau  mural  selon  la  revendication  4,  carac- 
terise  en  ce  que,  en  outre,  chaque  montant 
(30)  est  une  planche  a  bords  paralleles  (31) 
dimensionnee  de  sorte  que  ses  parties  extre- 
males  (31a)  s'ajustent  perpendiculairement  en- 

35  tre  des  paires  de  planches  superieures  (16)  et 
de  planches  inferieures  (24)  et  dans  lequel  le 
rebord  susceptible  d'etre  cloue  et  I'element  de 
bord  oppose  sont  chacun  constitues  d'une 
bande  (32)  d'un  materiau  de  type  planche 

40  ayant  la  meme  epaisseur  que  les  planches 
superieures  et  inferieures  et  qui  est  fixe  per- 
pendiculairement  aux  bords  exterieurs  de  la 
planche  (31). 

45  6.  Panneau  mural  selon  la  revendication  4  ou  la 
revendication  5,  caracterise  en  ce  que,  en  ou- 
tre,  le  rebord  (32),  un  autre  rebord  (32)  et 
I'ame  (31)  torment  ensemble  une  partie  en 
forme  de  rainure  d'un  montant  (30)  et  dans 

50  lequel  les  faces  des  parties  des  montants  for- 
mant  rainure  situees  aux  extremites  opposees 
d'un  panneau  mural  se  font  face  vers  I'interieur 
avec  leurs  ames  decalees  vers  I'interieur  par 
rapport  au  bord  d'extremite  exterieur  des  plan- 

55  ches  de  revetement  (10,11). 

7.  Panneau  mural  selon  I'une  quelconque  des 
revendications  precedentes,  dans  lequel  lesdi- 
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tes  planches  superieures,  lesdites  planches  in- 
ferieures  et  les  ames,  les  rebords  et  les  ele- 
ments  de  bord  des  montants  sont  tous  formes 
en  un  materiau  de  type  planche  ayant  la 
meme  epaisseur  qu'au  moins  une  des  plan- 
ches  de  revetement  exterieur. 

B.  Panneau  mural  selon  I'une  quelconque  des 
revendications  1  a  3,  caracterise  en  ce  que,  en 
outre,  il  comprend  des  montants  (90)  formes 
integralement  de  materiaux  de  type  mousse 
ayant  une  densite  superieure  a  celle  du  mate- 
riau  de  type  mousse  rigide  (12). 

9.  Procede  de  realisation  d'un  panneau  mural 
ayant  deux  planches  de  revetement  exterieur 
separees  par  un  isolant  de  type  mousse  rigide 
comprenant  les  etapes  consistant  a: 

-  deposer  une  premiere  desdites  planches 
de  revetement; 

-  positionner  une  planche  porteuse  per- 
pendiculairement  a  ladite  planche  de  re- 
vetement  le  long  d'un  premier  bord  mar- 
ginal  de  celle-ci  et  positionner  et  fixer 
une  premiere  planche  de  renforcement 
inferieure  ou  superieure  le  long  d'un  bord 
de  la  planche  de  revetement  avec  son 
bord  venant  en  butee  contre  ladite  plan- 
che  porteuse; 

-  placer  une  seconde  planche  de  renforce- 
ment  inferieure  ou  superieure  pres  de 
I'extremite  opposee  de  ladite  planche  de 
revetement; 

-  disposer  des  montants  de  maniere  trans- 
versale  entre  lesdites  planches  de  renfor- 
cement,  chacun  desdits  montants  ayant 
une  ame  centrale  avec  des  parties  extre- 
males  s'etendant  sur  la  longueur  des 
planches  de  renforcement  et  ayant  un 
rebord  susceptible  d'etre  cloue  dispose 
contre  ladite  planche  de  revetement  en- 
tre  les  bords  adjacents  des  planches  de 
renforcement  et  ayant  une  aile  sur  le 
bord  oppose  de  ladite  ame  par  rapport 
audit  rebord  susceptible  d'etre  cloue  et 
de  meme  extension  que  celui-ci;  et  ajus- 
ter,  si  necessaire  la  position  de  ladite 
seconde  planche  de  renforcement  de 
maniere  que  les  bords  adjacents  espa- 
ces  desdites  planches  viennent  en  butee 
contre  chaque  extremite  dudit  rebord 
susceptible  d'etre  cloue. 

-  clouer  ledit  rebord  susceptible  d'etre 
cloue  de  chaque  montant  a  chaque  pre- 
miere  planche  de  revetement; 

-  placer  des  troisieme  et  quatrieme  plan- 
ches  de  renforcement  inferieure  et  supe- 
rieure  sur  les  bords  de  I'ame  desdits 

montants  et  disposer  lesdites  dernieres 
planches  pour  que  leurs  bords  adjacents 
espaces  viennent  en  butee  contre  les 
bords  desdits  montants; 

5  -  placer  une  seconde  planche  porteuse 
contre  les  extremit.es  libres  desdits  mon- 
tants  et  lesdits  bords  exterieurs  adja- 
cents  des  planches  de  renforcement  et 
fixer  lesdites  planches  porteuses  perpen- 

w  diculairement  auxdits  montants  et  auxdi- 
tes  planches  de  renforcement; 

-  disposer  une  seconde  planche  de  revete- 
ment  sur  lesdites  troisieme  et  quatrieme 
planches  de  renforcement  et  sur  les  ailes 

75  desdits  montant  et  la  clouer  auxdites 
planches  de  renforcement; 

-  former  des  ouvertures  de  la  mousse  et  d' 
aeration  dans  I'une  desdites  planches 
porteuses  entre  chaque  paire  adjacente 

20  de  montants  et  injecter  du  materiau  de 
type  mousse  sous  forme  de  plastique 
moussant  dans  les  cavites  entre  les 
montants,  tout  en  maintenant  les  plan- 
ches  de  revetement  avec  une  presse, 

25  ledit  materiau  de  type  mousse  etant  du 
type  qui  se  depose  pour  former  ledit 
isolant  en  mousse  rigide. 

30  Anspriiche 

1.  Ein  Wandbauelement  umfassend  zwei  aussere 
Schalbretter  (10,  11),  die  durch  eine  starre 
Schaumstoffisolierung  (12)  voneinander  ge- 

35  trennt  sind  und  einen  kontinuieriichen  oberen 
Rand  (14)  aufweisen,  der  durch  zwei  obere, 
durch  die  starre  Schaumstoffisolierung  ge- 
trennte  Bretter  (16)  gebildet  wird,  dadurch  ge- 
kennzeichnet,  dass  das  Bauelement  auch  eine 

40  kontinuierliche  Bodenverstarkung  (22)  aufweist, 
die  durch  zwei  untere,  durch  die  starre 
Schaumstoffisolierung  (12)  getrennte  Bretter 
(24)  gebildet  wird,  und  senkrechte  Stutzel- 
emente  (30)  (90),  wobei  jedes  Stutzelement 

45  durch  ein  langliches  Brett  mit  einem  Mittelsteg 
(31)  (90)  mit  oberen  und  unteren  Verlangerun- 
gen  (31a)  (90a)  gebildet  wird,  deren  Grosse  so 
gewahlt  ist,  dass  sie  lotrecht  jeweils  zwischen 
die  oberen  Randbretter  (16)  und  die  Boden- 

50  bretter  (24)  passen,  und  ein  Paar  Seitenele- 
mente  (32)  ,  die  an  beiden  Seiten  des  Mittel- 
stegs  (31)  befestigt  sind,  urn  den  Abstand  zwi- 
schen  einem  oberen  Randbrett  (16)  und  einem 
Bodenbrett  (24)  zu  uberbrucken  und  auf  diese 

55  Weise  den  oberen  Rand  abzustutzen,  wobei 
die  Seitenelemente  (32)  Teile  aufweisen,  die 
zwischen  den  Seiten  des  Stegs  und  den  Schal- 
brettern  (10,  11)  liegen,  wobei  die  Teile  eine 
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Dicke  aufweisen,  die  aquivalent  zu  den  ge- 
nannten  oberen  (16)  und  unteren  (24)  Brettern 
ist  und  die  senkrechten  Raume  zwischen  be- 
nachbarten  Kanten  der  genannten  oberen  und 
unteren  Bretter  uberbruckt,  wobei  alle  Raume  5 
zwischen  den  genannten  Schaibrettern  und 
dem  oberen  und  unteren  Paar  Brettern  mit  der 
genannten  starren  Schaumstoffisolierung  (12) 
gefullt  sind. 

10 
Wandbauelement  nach  Anspruch  1,  weiterhin 
dadurch  gekennzeichnet,  dass  die  oberen 
Bretter  (16)  an  oberen  Abschlussen  der  gegen- 
uberliegenden  Innenflachen  der  Schalbretter 
(10,  11)  anliegen,  wobei  der  obere  Rand  (14)  15 
weiterhin  eine  querverlaufende  obere  Auflage- 
platte  (18)  aufweist,  die  uber  den  Oberkanten 
der  oberen  Bretter  liegen,  und  wobei  untere 
Bretter  (24)  an  unteren  Abschlussen  der  ge- 
nannten  gegenuberliegenden  Innenflachen  an-  20 
liegen,  wobei  die  Bodenverstarkungen  (22) 
weiterhin  eine  querverlaufende  untere  Auflage- 
platte  (26)  aufweisen,  die  unter  den  Kanten  der 
unteren  Bretter  liegt. 

25 
Wandbauelement  nach  Anspruch  1  oder  An- 
spruch  2,  weiterhin  dadurch  gekennzeichnet, 
dass  die  unteren  Bretter  (24)  dieselbe  Dicke 
wie  die  oberen  Bretter  (16)  und  die  Stutzsei- 
tenelemente  (32)  eine  Dicke  aufweisen,  die  30 
den  oberen  und  unteren  Brettern  entspricht. 

Wandbauelement  nach  einem  der  Anspruche  1 
bis  3,  weiterhin  dadurch  gekennzeichnet,  dass 
wenigstens  eines  der  Seitenelemente  (32)  der  35 
Stutzelemente  (30)  ein  Nagelflansch  ist,  der  an 
einer  Seite  des  Mittelstegs  (31)  entlang  ver- 
lauft,  wobei  der  genannte  Nagelflansch  intern 
mit  einem  der  Schalbretter  (10  und  11)  verna- 
gelt  wird,  wobei  das  gegenuberliegende  Sei-  40 
tenelement  bzw.  der  gegenuberliegende  Na- 
gelflansch  (32)  Nagel  aufnimmt,  die  durch  das 
andere  der  Schalbretter  (1  1  bzw.  1  0)  getrieben 
wurden. 

45 
Wandbauelement  nach  Anspruch  4,  weiterhin 
dadurch  gekennzeichnet,  dass  jedes  Stutzel- 
ement  (30)  ein  parallelseitiges  Brett  (31)  einer 
solchen  Grosse  ist,  dass  seine  Endverlange- 
rungen  (31a)  lotrecht  zwischen  Paare  oberer  50 
Bretter  (16)  und  unterer  Bretter  (24)  passen, 
und  wobei  der  Nagelflansch  und  das  gegen- 
uberliegende  Seitenelement  jeweils  aus  einem 
Streifen  (32)  Brettermaterial  derselben  Dicke 
wie  die  oberen  und  unteren  Bretter  bestehen  55 
und  lotrecht  an  den  Aussenseiten  des  Brettes 
(31)  befestigt  sind. 

6.  Wandbauelement  gemass  Anspruch  4  oder 
Anspruch  5,  weiterhin  dadurch  gekennzeichnet, 
dass  der  Flansch  (32),  ein  weiterer  Flansch 
(32)  und  der  Steg  (31)  gemeinsam  einen  Ka- 
nalabschnitt  des  Stutzelements  (30)  bilden,  wo- 
bei  die  Kanalabschnittseiten  der  Stutzelemente 
an  gegenuberliegenden  Enden  eines  Wand- 
bauelementes  innen  einander  zugewandt  sind, 
wobei  ihre  Stege  innerhalb  der  Aussenkanten 
der  Schalbretter  (10,  11)  in  Abstanden  vonein- 
ander  angeordnet  sind. 

7.  Wandbauelement  gemass  einem  der  vorherge- 
henden  Abspruche,  wobei  die  genannten  obe- 
ren  Bretter,  die  unteren  Bretter  und  die  Stege, 
Flansche  und  Seitenelement  der  Stutzelemen- 
te  aus  Brettmaterial  derselben  Dicke  wie  we- 
nigstens  eines  der  ausseren  Schalbretter  aus- 
gebildet  sind. 

8.  Wandbauelement  nach  einem  der  Anspruche  1 
bis  3,  weiterhin  dadurch  gekennzeichnet,  dass 
Stutzelemente  (90)  vorgesehen  sind,  die  ein- 
stuckig  aus  Schaumstoff  mit  einer  Dichte  be- 
stehen,  die  hoher  ist  als  die  des  starren 
Schaumstoffes  (12). 

9.  Verfahren  zur  Herstellung  eines  Wandbauele- 
mentes  mit  zwei  ausseren,  durch  eine  starre 
Schaumstoffisolierung  getrennten  Schaibret- 
tern,  umfassend  die  folgenden  Schritte: 

-  Hinlegen  eines  ersten  der  genannten 
Schalbretter; 

-  Positionieren  einer  Auflageplatte  lotrecht 
zu  dem  genannten  Schalbrett  entlang  ei- 
ner  ersten  Abschlusskante  sowie  Positio- 
nieren  und  Befestigen  eines  ersten  unter- 
en  Verstarkungsbrettes  bzw.  eines  Rand- 
verstarkungsbrettes  entlang  eines  Ab- 
schlusses  des  Schalbrettes,  so  dass  des- 
sen  Kante  gegen  die  genannte  Auflage- 
platte  stosst; 

-  Plazieren  eines  zweiten  unteren  Verstar- 
kungsbrettes  bzw.  Randverstarkungsbret- 
tes  nahe  an  dem  gegenuberliegenden 
Abschluss  des  genannten  Schalbrettes; 

-  Ausrichten  von  Stutzelementen  in  Quer- 
richtung  zwischen  den  genannten  Ver- 
starkungsbrettem,  wobei  jedes  der  ge- 
nannten  Stutzelemente  einen  Mittelsteg 
mit  Endabschnitten  aufweist,  die  uber  die 
genannten  Verstarkungsbretter  hinaus 
verlaufen  und  bei  denen  ein  Nagelflansch 
an  dem  genannten  Schalbrett  zwischen 
den  in  einem  Abschnitt  voneinander  an- 
geordneten  benachbarten  Kanten  der 
Verstarkungsbretter  anliegt  und  die  ein 
Seitenelement  an  der  gegeniiberliegen- 

10 



19  EP  0  250  258  B1  20 

den  Kante  des  genannten  Stutzelements 
von  dem  genannten  Nagelflansch  aufwei- 
sen,  der  gleichflachig  zu  diesem  verlauft; 
und  gegebenenfails  Verandem  der  Posi- 
tion  des  genannten  zweiten  Verstar-  5 
kungsbrettes,  so  dass  in  einem  Abstand 
voneinander  angeordnete  benachbarte 
Kanten  der  genannten  Bretter  gegen  je- 
weils  ein  Ende  des  genannten  Nagelflan- 
sches  stossen;  w 

-  Vernageln  des  genannten  Nagelflansches 
jeder  Stutze  mit  jedem  ersten  Schalbrett; 

-  Plazieren  der  genannten  dritten  und  vier- 
ten  unteren  Verstarkungsbretter  bzw. 
Randverstarkungsbretter  an  den  Kanten  15 
der  Stegelemente  der  genannten  Stutzel- 
emente  und  Ausrichten  der  genannten 
letzteren  Bretter,  so  dass  ihre  in  einem 
Abstand  voneinander  angeordneten  be- 
nachbarten  Kanten  an  die  Enden  der  Sei-  20 
tenelemente  der  genannten  Stutzelemen- 
te  stossen; 

-  Plazieren  einer  zweiten  Auflageplatte  an 
den  freien  Enden  der  genannten  Stutzel- 
emente  und  der  benachbarten  Aussenk-  25 
anten  der  Verstarkungsbretter  sowie  Be- 
festigen  der  Auflageplatten  lotrecht  zu 
den  genannten  Stutzelementen  und  den 
genannten  Verstarkungsbrettern; 

-  Ausrichten  eines  zweiten  Schalbrettes  30 
auf  dem  genannten  dritten  und  vierten 
Verstarkungsbrett  und  auf  den  Seitenele- 
mente  der  genannten  Stutzelemente  und 
Vernageln  desselben  mit  den  genannten 
Verstarkungsbrettern;  35 

-  Vorsehen  von  Schaumstoff-  und  Entluf- 
tungsoffnungen  in  einer  der  genannten 
Auflageplatten  zwischen  jedem  benach- 
barten  Paar  der  genannten  Stutzelemen- 
te  und  Einspritzen  von  Schaumstoff  in  40 
die  Hohlraume  zwischen  den  Sttitzen  un- 
ter  gleichzeitigem  Festhalten  der  Schal- 
bretter  mit  einer  Presse,  wobei  der  ge- 
nannte  Schaumstoff  von  der  Art  ist,  die 
zur  Bildung  der  genannten  starren  45 
Schaumstoffisolierung  erhartet. 
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