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INSULATED WALL AND COMPONENTS THEREFOR
HELD OF THE INVENTION

5 This invention relates to novel wall structures for housing and other
buildings and novel components therefor.

More particularly the invention relates to the creation of a wali
structure of confined poured concrete which is fully insulated at the time of its
10 erection and novel components for use in forming same.

BACKGROUND OF THE INVENTION

15 Conventionally poured concrete walls used, for example, as
basement and other exterior walls for housing and other building structures
involve the erection of suitable form work defining the wall shape, pouring
concrete into the form work, and, when same is sufficiently set, removing the

form work.
20
It has been proposed in European Patent Application EP O 320 745
to erect a wall of hollow interlocking thermoplastic components which then
can be filled with cementitious material if desired.
25 In my early PCT application PCT/CA94/00274, I disclosed an

arrangement of extruded thermoplastic components which can be interlocked
together to form a wall structure for receiving concrete therein with internal
communication provided between the interlocking components so that
concrete poured therein can flow therebetween to provide a thermoplastic

30  wall structure held in interlocked relation and converted to a permanent wall
by the concrete confined therein.

In ali such previous wall structures, the need to insulate the walls
against heat transfer requires the carrying out of entirely separate operations

35 and procedures usually by different trades which add significantly to the
building costs.
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10_ erection and novel conponents for use in form ng sane.

BACKGROUND OF THE | NVENTI ON 15 Conventionally poured concrete
wal | s used, for exanple, as basenment and ot her exterior walls for
housi ng and ot her buil ding structures i nvol ve the erection of suitable

form wor k def i e wal | shape, pouring concrete i NperidA87bdisdM
wor k, and, m%"ﬁ"”g%’r%?i s sufficiently set, renoving the %ormwori. 20

It has been proposed in European Patent App]ication EP 0 320 745 to
erect a wall of hollow interlocking thernogl astic conponents which then
can be filled with cenmentitious material if desired. 25 In ny
early PCT application PCT/ CA94/ 00274, | disclosed an arrangenent of
extruded thernopl asti c conponents which can be interl ocked t oget her
to forma wall structure for receiving concrete therein with internal

SUMMARY OF THE INVENTION

5 The present invention is directed to eliminating the aforesaid need
to separately insulate building walls by creating the walls as fully insulated
walls at the time of their erection.

According to the present invention, the novel insulated wall

10 structure is formed with upright hollow thermoplastic extrusions connected
together in a row, with the extrusions presenting a row of compartments
adapted to receive concrete extending along the length of the wall structure
and a row of compartments containing or adapted to receive insulation
material also extending along the length of the wall along side or in parallel

15  with said row of concrete receiving compartments whereby when said
compartments adapted to receive concrete are filled with concrete and said
insulation receiving compartments are filled with insulation, the insulation in
said insulation receiving compartments is positioned to block heat transfer
through the wall.

20

According to the preferred embodiment of the invention, the hollow
thermoplastic extrusions are provided with interlocking means to interlock
with adjoining extrusions and the row of concrete receiving compartments are
in internal communication so that concrete can flow between compartments.

25

As will be understood, any suitable insulating material such as
fiberglass or the like may be introduced into the insulation receiving
compartments or the insulation receiving compartments may be filled with
foamed insulation such as polyurethane foam or the like as desired.

30 '

The present invention also resides in providing novel wall forming
units or components in the form of elongated hollow thermoplastic extrusions
adapted to be assembled into a wall structure and having internal walls to
provide the requisite concrete receiving and insulation receiving or containing

35 compartments.
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conqmuni cation provi ded between the interlocking conponents so that

concrete poured therein can flow therebetween to provide a thernoplastic 30
wal | structure held in interlocked relation and converted to a pernanent

wal | by the concrete confined therein. I'n all such

previous wall structures, the need to insulate the walls .8@53g1eat
transfer requi rﬁ@’f’ﬁ@’ﬁarryl ng out of entirely separate operatPl ons

procedures usually by different trades mhlch add significantly to the
bui I di ng costs. 3

In this aspect of the invention, the novel wall forming units or
components are in the form of an elongated hollow thermoplastic extrusion
presenting two spaced walls which, when the unit or component is
incorporated in an upright position into a wall structure, form upright exterior

5 wall segments of the wall structure, the spaced walls being held in spaced
relation by at least two transverse walls extending therebetween with at least
one internal wall extending between the at least two transverse walls
intermediate of the spaced walls to divide the interior of said unit or
component into at least two compartments, one to receive concrete or the like,

10 the other to receive insulating material to block heat transfer between said
spaced walls.

In the preferred embodiment of the invention, the units or
components are provided with interlocking means to interlock with adjoining
15  components and the transverse walls of the component have openings therein
providing communication with the interior of the concrete receiving
compartment.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a broken away perspective view illustrating the erection
of an insulated basement wall in accordance with the invention utilizing novel
wall forming components of the invention.

25

Figure 2 is a top plan view on an enlarged scale of a corner section
of the wall of Figure 1;

Figure 3 is a broken away perspective view of one of the wall
30 forming panel extrusions according to the invention;

Figure 4 is a broken away perspective view of one of the extruded
box connector wall forming components embodying the invention;

35 Figure 5 is a broken away perspective view of one of the extruded
wall forming corner components according to the invention;
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-1(a) - French Patent Application FR-A-272 1045, published
Decenber 15th, 1995, discloses a wall by form ng together wall form ng
conponents which are nade up of a nunber of individual nenbers joined
together by gluing, soldering or the like. These nenbers include curved
t her nopl astic anels which are arranged with their concave sjdes turned
outwardly he|8"9§6§@5d by transverse bracing. The concave sﬂﬁggyﬁymﬁﬂé
panels are closed with tie beans to provide a space having an arcuate wal |
into which insulation material may be pl ackd: The space between the convex
surfaces of the plates is filled with concrete which exerts pressure on
the curved plates either directly or, for exanple, through flat panels
covering the convex side of the

Figure 6 is a broken away perspective view of the panel component
of Figure 3 with the insulation receiving compartmentis filled with insulation;

5 Figure 7 is a broken away perspective view illustrating the panel
component of Figure 3 as it would appear in the finished wall with the
insulation receiving compartments filled with insulation and the concrete
receiving compartments filled with concrete, the adjoining components being

omitted for sake of clarity.
10
Figure 8 is a broken away perspective view of the box connector
Figure 4 as it would appear in the finished wall with the insulation receiving
compartment filled with insulation and the concrete receiving compartment
filled with concrete, the adjoining wall components being omitted for sake of
15  clarity.

Figure 9 is a perspective view of the corner component of Figure 5
as it would appear in the finished wall with the insulation receiving
compartments filled with insulation and the concrete receiving compartment

20  being filled with concrete, the adjoining connected wall components being
omitted for sake of clarity.

Figure 10 is a broken away perspective view of an extruded panel
component as it would appear in a finished wall according to the invention
25  having a single insulation receiving compartment filled with insulation and a
single concrete receiving compartment filled concrete, the adjoining
components being omitted for sake of clarity.

Figure 11 is a plan view looking down on a section of a wall
30 embodying the invention in which the wall forming components present
central concrete receiving compartments bordered on each side by insulation
receiving compartments.

Figure 12 is a plan view of a segment of a wall structure according
35 to the invention in which the wall forming components present a central
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curved panels to receive the concrete pressure and transnit the stress to

the curved panel s through connecting el enents. WO 97/ 32095
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insulation receiving compartment bordered on each side by concrete receiving
compartments.

Figure 13 is a broken away plan view of the section of a wall
structure according to the invention in which individual insulation receiving
and concrete receiving sections are integrated into the interlocked wall
structure of the invention to provide an interlocked wall which presents a row
of insulation receiving compartments filled with insulation bordering a row of
concrete receiving compartments filled with concrete.

Figure 14 is a view similar to Figure 13 showing another
arrangement of components to provide an interlocked wall according to the
invention presenting a row of insulation receiving compartments filied with
insulation bordering a row of concrete receiving compartments filled with
concrete.

Figure 15 is a broken away perspective view illustrating the
assembly of interlocking components corresponding to the components of
Figures 3 and 4 in which the components comprise extrusions having a
protective skin covering surfaces thereof which become exposed when the
components are interlocked together for use in above ground insulated walls
exposed to strong ultraviolet radiations and the like.

Figure 16 is a broken away perspective view showing the assembly
of wall forming components similar to Figures 3 and 4 but showing the
insulation receiving compartments as having openings in the walls thereof to
provide internal communication between these compartments as well as the
openings in the concrete receiving compartments providing internal
communication therebetween.

Figure 17 is a broken away perspective view of a panel extrusion
corresponding to Figure 3 as it issues from the extruder but without the cut
outs in the walls of the concrete receiving compartments.

Figure 18 is a perspective view of a box connector corresponding
to Figure 4 as it issues from the extruder but without the cut outs in the walls
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5 . The present invention is directed to elimnating the

af oresai d need to separately insulate building walls by creating the
wal l's as fully insul ated wal ls at the tine of their erection.
According to the present invention, the novel insulated wall 10 structure
Is.formed with upright hollow thernoplastic extrusions conn

together in a“F%%,mgast h the extrusions presenting a row of ?ﬁfg&’?’ﬂ%‘ﬂfs
adapted to receive concrete extending along the |l ength of the wall
structure and a row of conpartnents tdnhtaining or adapted to receive
i nsul ati on material al so extending along the length of the wall al ong
side or in parallel 15 wth said row of concrete receiving conpartnents
wher eby when sai @f the conergtepreceiving eorapaipnent bupshowiaghe insnlationdeegiving; | | ed
with concrete angbripdrfinent filledReitl fisulatiofi.ecei ving conpartnents are filled
with insulation, the insulation in said insulation receiving
conpartnents is positioned to block heat transfer t hrough the wall. 20
According to the prefer Figure}dsia broken away psrspectéve view, oftahearraw ipanel

thernopl asti o5 ex¢dhiSdeAb sifiifur B6 Figwee 110 4 {thissuaé FohPGhK ieRGud&aR Withoub iy | ock
wi th adj oi ni ng ext.rusi ow of concrete receivying conpartnents

0 and, t r
ar e cut ou mrkﬁe wa(iils o??he concrete receiving comp ent.

10

Figure 1 illustrates the erection of an insulated basement wall
embodying the invention employing novel wall forming components of the
invention.

15

As illustrated in Figure 1 in erecting the basement wall generally
designated at 1 an excavation 2 is made and preferably a poured concrete
basement floor 3 is provided with upright reinforcing rods 4 arranged around
the perimeter in appropriately spaced relation.

20

The wall illustrated in Figure 1 is made up of wall forming panels 5,
wall forming members in the form of box connectors 6 and corner members 7
only one of which is shown.

25 As illustrated in Figure 3, each of the wall forming panels 5
comprises an elongated hollow extrusion of thermoplastic material of
generally rectilinear form presenting opposing faces 8 and 9 which when the
panel is integrated into the wall 1 form exterior faces of the wall. The faces 8
and 9 of the panel are formed with longitudinal grooves 10 adjacent to the

30 edge or end walls 11 which complete the rectilinear form of the extrusion.

The walls 11 have a width slightly less than the spacing between
the opposed walls 8 and 9 so that they form with the grooves 10 a tongue and
groove interlock formation for interlocking engagement with an adjoining

35 component in the form of a box connector 6 as hereinafter more fully
explained.
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I n dnternal comrunication so that concrete can fl ow between conpartnents.

25 As will be understood, any suitable insulating naterial
such as fiberglass or the like nay be introduced into the insulation
recei ving conpartments or the insulation receiving conpartnents nmay
be filled with foanmed insul ati on such as pol yuret hane foam or

| i ke as desired. WQ@7/32095 The present IOi nzent i on al soPFEI%IAa%‘g’??Sn
provi di ng novel wall formng _ units or conponents in the form of

el ongated hol |l ow thernopl astic extrusions = 7 -adapted to be assenbl ed
into a wall structure and having internal walls to provi de the

requi site concrete receiving and insulation receiving or containing 35
conpartments.

The interior of the wall forming panel 5 is divided by partitions 12,
13 and 14 to divide the interior of the panel into compartments 15 adapted to
receive concrete and compartments 16 adapted to receive an insulating
S  material.

The edge or end walls 11 and the partitions 12 have material cut out
therefrom to provide openings 17 of generally ovoid form to provide internal
communication between the compartments 15 and between interlocked wall

10 components as hereinafter more fully explained.

" The wall forming panels 5 are preferably formed as extrusions of
polyviny! chloride using suitable fillers or reinforcing agents such as calcium
carbonate as required. These extrusions are cut to a length corresponding to

15 the desired height of the wall and in use are arranged in an upright position -
with the compartments 15 and 16 opening to the top and bottom of the wall.

Figure 4 is an enlarged view of the one of the box connectors 6

adapted to interlockingly engage with the wall forming panels 5.
20 '

The box connector like the wall panels 5 and as well the corner
members 7 are formed as longitudinal extrusions of thermoplastic material
preferably PVC with suitable fillers or reinforcing agents such as calcium
carbonate to give appropriate stability and strength as will be understood by

25  those skilled in the art.

Box connector 6 again has a generally rectilinear profile presenting
opposed faces 18 and 19 which are adapted to form exterior wall segments
when the box connector is connected into a wall structure as illustrated in

30 Figures 1 and 2.

The opposed walls 17 and 18 are connected by transverse walls or
webs 20 to define the hollow configuration of the box connector while a wall
or web 21 extending between the walls 20 divide the interior of the box

35 connector into two compartments, a larger compartment 22 adapted to receive
concrete and a smaller compartment 23 adapted to receive insulation material.
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In this aspect of the invention, the novel wall formng units or
conponents are in the formof an el ongated hol | ow t her nopl astic extrusion
presenting two spaced walls which, when the unit or conponent s

I ncor por at ed W&ﬁzﬁ?ﬁri ght position into a wall structure, chﬁIfﬁQ?ﬁ’P?'dﬂt
exterior 5 wall segnents of the wall structure, the spaced walls being

hel d in spaced rel ation by at |east twWb-transverse walls extending

t hérebetween with at | east one internal wall extendi ng between the at
| east two transverse walls I nternmedi ate of the spaced walls to divide
the interior of said unit or conponent into at |east two conpartnents,

Onte to lretCEi \lgle Conﬁre'[e'g‘ﬁéwtaw 1Bil;1|ﬁtﬂ1l91@ueddh§htﬁhhﬂy bb?oﬂc?ﬂﬁitvzlﬁlsir&%é”v@ilisng
material to o] e r .er_between said . WaL . .
In the preferr e%?&‘ghﬂﬁaﬁgﬁﬂf e’f‘ﬁ%“f-‘}?@zé’}f{'{'}?ﬂ,f“}&%s %ﬁ?’?@i'o?mk'ld% locking

fingers to engage in the longitudinal grooves 10 of the wall forming panels 5.

5

The transverse walls or webs 20 have material cut out therefrom to
provide openings 25 correSponding to the openings 17 in the wall forming
~ panels 5 so that when the box connectors are interlockingly engaged with the
panels communication is provided therethrough with the interior of the panels
10 to allow for the concrete introduced into the wall structure, preferably into the
box connectors to flow internally through the wall. '

The box connectors 6 preferably are formed with spaced undercut

rails 26 for slideable engagement with a suitable channel member, not shown,

15  whereby an isolated compartment can be provided to receive wiring and the
like which can be kept out of contact with concrete in the compartment 22.

Figure 5 is an enlarged view of the corner member 7 which
comprises an elongated extrusion of the same thermoplastic material as the
20  wall forming panels 5 and box connectors 6.

Again the corner extrusion 7 is of hollow rectilinear form and has
two solid walls 27 and 28 which are at right angular relation to each other and
which, when the corner member is incorporated into a wall structure as

25 illustrated at 1, form exterior walls of the structure.

Right angular walls or webs 29 complete the hollow form of the
corner extrusion 7, the interior of which is divided into a main compartment 30
by the rectangularly arranged walls or webs 29. An angled wall or web 32
30 connecting the corner juncture of the outside walls 27 and 28 and the corner
juncture of the walls 29 defines a pair of compartments 33.

The compartments 33 are adapted to receive an insulating material
while the main compartment 30 is adapted to receive concrete which can flow
35 into the compartment from adjoining interconnected panel members through
the openings 34 in the walls 29.
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conponents are provided with interlocking nmeans to interlock wth adjoining
15 conponents and the transverse walls of the conponent have openi ngs

therein provi di ng comruni cation with the interior of the concrete
recei ving conpart nment. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a broken away perspective viewillustrating the er '

of gan i nsul at ed MOIEMM ngl I Pn accordance with the i gvent i oﬁ%‘%ﬁg{}z 2%
novel wal | form ng conponents of the invention. 25

Figure 2 is a top plan view on an enlarged scdle of a corner section

of “the wall of Figure 1; Figure 3 is a broken away
perspective view of one of the wall 30 form ng panel extrusions according
to the invention; Figure 4 is a broken away perspective

view of one of the extrudqfe comer members 7 are provided with interlocking means similar
to the box connectors 4 for engaging in the grooves of the panel members 3.
In this connection, the walls 27 and 28 of the corner member opposite their
S corner juncture extend outwardly beyond the walls 29 and terminate in
inturned locking fingers 35 while the walls 29 extend outwardly beyond their
juncture 36 and present corresponding inturned locking fingers 37.

The opposing inturned locking fingers 35 and 37 are adapted to
10 slidingly interlock in the longitudinal grooves on opposite sides of the wall
panels 5 as illustrated in Figure 2.

It will be understood that the compartmentalized extrusions S, 6 and
7 will be transported to the job site and erected into the desired wall structure,
15 or a portion thereof, before concrete is introduced into the concrete receiving
compartments. Normally however the insulation receiving compartments will
be filled with insulation material following the extrusion process and prior to
delivery to the job site.

20 Thus for example as illustrated in Figure 6 the wall forming panel 5
has the compartments 16 filled with insulating material 38 of any suitable
material such as fiber glass, rock wool and the like or polyurethene or similar
material may be foamed into these compartments.

25 Thus normally the wall forming components as comprised for
example by the wall forming panels 5, box connectors 6, and corner members
7 will be shipped to the job site as insulation containing components ready to
be assembled in interlocking engagement as illustrated in Figure 2 into the
desired wall formation. It will be noted that the arrangement of the insulation

30 receiving compartments 16, 23 and 33 of these wall forming members 5, 6 and
7 are all disposed in a position to block heat transfer through from the outside
of the wall structure 1 to the interior of the wall structure.

When the wall or an appropriate portion of the wall has been

35 assembled together, concrete is introduced, preferably into the box connectors
6 which have been sleeved down unto the reinforcing rods 4 in the basement
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box connector wal |l formi ng conponents enbodyi ng the invention; 35
Figure 5 is a broken away perspective view of one of the extruded

wal | form ng corner conponents according to the invention; WO
97/ 32095

PCT/ CA97/ 00135 A
Figure 6 is a‘ﬁ?(gngsdway perspective view of the panel corrpsﬁ'g 97/00135

- 10 -

wall illustrated in Figure 1, and this concrete can flow laterally internally of the
wall through the various openings 17, 25 and 34 to fill the interior of the wall
and convert same into a concrete encased fully insulated wall structure.

5 For purposes of illustration, one of the panels 5 is shown isolated
out of the finished wall structure with the adjoining box connectors removed
to show how the concrete 39 fills the concrete receiving compartments 15
while the insulation receiving compartments are shown as filied with
insulation 38 of cellular form.

10
It will be understood that reinforcing rods 40 running longitudinally
of the wall may be employed as desired for added structural strength of the
wall. '
15 Figure 8 is a view similar to Figure 7 of a box connector 6 isolated

from the wall showing its compartment 22 filled with concrete and its
compartment 23 filled with insulating material.

Similarly Figure 9 illustrates a comer member 7 isolated from the
20  wall and after its compartment 30 has been filled with concrete.

Figure 10 is a perspective view of a wall forming panel member 41
having a single concrete receiving compartment 42 and a single insulation
receiving compartment 43, but otherwise the same as panel 5 being provided

25  with locking grooves 44 and openings 45 opening into the interior of the
concrete receiving chamber 42. As illustrated, the chamber 42 is shown as
- filled with concrete 39 and the insulation receiving compartment 43 filled with
insulation 38 as it would appear with the panel 41 incorporated into a finished
wall structure.
30

While it will be appreciated that the invention is not limited to
specific dimensions of the wall forming components such as the panels 5, box
connectors 6 and corner members 7 and the walls formed thereby when same
are interlockingly engaged, testing has shown that an efficiently insulated

35 permanent wall of great strength is provided with the width of the
components between their walls which become exterior walls when they are

SUBSTITUTE SHEET (RULE 26)



of Figure 3 with the insulation receiving conpartnments filled with

i nsul ati on; 5 : Figure 7 is a broken away perspective view

illustrating the panel conponent of Figure 3 as it would appear in the

finished wall with the i nsul ation receiving conpartnments filled with

i nsul ation and the _concrete receiving conmpartnents filleg WFS‘BT
0

00135
concrete, the a‘Hf’d’ ’ﬁ?"ﬁﬁ corrponents bei ng omtted for sake é’rst

10 Figure 8 is a broken avvay Eerspect ive view of the box
connect or Figure 4 as it would appear hithe finished wall with the
i nsul ation receiving corrpartrrent fill ed with insulation and the

concrete receiving co rt ment filled vmthc ncr t he,,adj pi nin

E/al | co rgrponent S beﬂsﬁgigg‘ﬁﬂtﬂl@;@ghﬁ gglff;?{a@weﬂlig ugkfm?rﬁe{g‘::‘;:;:::ie spac (%ng

Fi gure IS a per sigwben/walls 8\an e paigleDd an W as
mart oo el | | deptliBerbles SRR MELE dil'dreri ot inBRLl AHeIdBER of dibhe walls

conpartnents fill eF g conpart

20 being filled &i% HS@QﬁdPé’t’@ldbﬁ@fglﬁQ!ﬂPﬁ‘?fg‘ I:thrﬁ@@i‘éﬁchfval I conponent s
bei ng omgted for sake of clarity.

Of the 8 inches of width of the components, the insulation
compartments, eg. compartments 16 of the wall forming panels, compartments
23 of the box connectors, would occupy of the order of 2 inches while the
concrete receiving compartments of these members 15 and 22 respectively
10 have a width occupying the rest of the space being of the order of 6 inches.

It will be understood that the narrow wall forming panel members
41, and the corner member 7, will have similar dimensions to provide for an
insulation barrier having a thickness of the order of 2 inches and providing,
15  when the concrete compartments are filled with concrete, a concrete core of
the order of 6 inches. '

The walls or webs of the components such as the webs 20 and 21 of
the wall forming panels 5 which divide the components into internal
20 compartments may have a thickness somewhat less than the walls, such as 8
and 9, which become external walls of the wall structure.

It will be understood that the components of the invention can be
interlockingly connected into a wall formation with the insulation containing
25 compartments either at the outside of the wall or the inside of the wall as
desired.

While the invention in its basic form provides wall forming
components which, when interlocked together as illustrated in Figure 2,

30 provide a single row of insulation containing compartments arranged to block
heat transfer through the wall between the exterior and inner surfaces and
single row of intercommunicating concrete receiving compartments to be filled
with concrete, other walls embodying the invention, such as illustrated in
Figures 11 and 12, can also be provided. In each case there is provided a

35 concrete encased insulated wall without the need for additional insulation.
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Figure 10 is a broken away perspective view of an extruded pane

conponent as it woul-d appear in a finished wall according to the invention
25 having a single insulation receiving conpartnment filled with insul ation
and a single concrete receiving conpartnment filled concrete, the

adj 6i ni ng conponents being omtted for sake of clarity.

Figure 11 is WNQPHRIAK ew | ooki ng down on a section of a wal | PGX/QA97M0135
enbodyi ng the invention in which the wall form ng conponents present

cent.ral concrete receiving conpartnents bordared on each side by insulation
recei ving conpartments. Figure 12 is a plan view of a
segnent of a wall structure according 35 to the invention in which the

wal | form ng conponents pf Bigard 15 thewallatructure designated at 46 is comprised of
panels 47 and box connectors 48 interlocked together in the same manner as
the panels 5, and box connectors 6, shown in Figure 2, but differ from these
panels 5 and 6 by the provision of two spaced rows of insulation receiving

5 compartments 49 which, in the completed wall, are filled with insulation
material 50, and a central row of concrete receiving compartments 51 which, in
the completed wall, are filled with concrete 52 interposed between the
insulation compartments 49. As in the case of the components 5 and 6, the
concrete receiving compartments will be in communication with each other
10 through suitable openings (not shown) corresponding to the openings 17.

Figure 12 is the reverse of Figure 11 in which the panels 53 and box
connectors 54 present a central row of insulation receiving compartments 55
bordered on each side by rows of concrete receiving compartments 56. In the
15 completed wall, the compartments 55 will be filled with insulation material 57
and the concrete compartments filled with concrete 58 with the compartments -
56 providing for flow of concrete internally and through to adjoining
compartments.

20 In an alternative arrangement illustrated in Figure 13, an
interlocking wall embodying the invention is formed by the utilization of a
box connector 59 having an insulation compartment filled with insulation
indicated at 60 and a concrete receiving compartment 61 adapted to be filled
with concrete 62.

25

The box connector 59 has at each side thereof projections 63 in line
with the exterior faces 64 of the box connector and terminating in inturned
locking Figures 65 and as well an extension 66 in line with the wall 67
dividing the insulation 60 from the concrete 62. The extension 66 has a pair

30 of fingers 68 one facing and arranged to cooperate with one of the locking
fingers 65 and the other facing and adapted to cooperate with the other
locking finger 65.

In this case, a separate insulation panel 69 filled with insulation
35 material 70 and provided with locking grooves 71 is adapted to be slideably
iinterlocked with the one set of locking fingers 65 and 68 as illustrated. '
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i nsul ation receiving conpartnment bordered on each side by concrete

recei ving conpart nents. Figure 13 is a broken away

| an view of th h@n of a wall 5 structure according to gdyg-4 I on
Pn' whi ch i ndi vi gﬁg&#ﬁgul ation receiving and concrete recel w%ZMﬁBS
sections are integrated into the interl ocked | structure of the
invention to provide an interlocked wall which’presents a row of

I nsul ation receiving conpartnents filled wth insulation bordering a row of
concrete receiving conpartnents filled wth concrete. 10
Figure 14 is a viewsimlar to Figure 13 show ng anot her

A separate hollow panel 72 provided with compartments 73 for

receiving concrete is also provided with grooves 74 which are adapted to
slideably interlock with the other pair of fingers 65 and 68 as illustrated.

5 Again the box connectors 59 containing the insulation 60 are interlockingly
engaged with the insulation containing panels 69 and the concrete receiving
panels 72 into a interlocked wall formation ready to receive concrete 62
poured into the box connector, it being understood that the box connector
and panels 72 will be provided with the requisite openings to allow internal

10 flow of concrete both internally of the components and of the wall to result in
an integral concrete encased insulated wall structure.

_ Figure 14 shows another alternative arrangement in which a box
connector 75 having an insulation receiving chamber 76 is used to connect

15 together concrete receiving panels 72' corresponding to the panels 72 of
Figure 13 and an extrusion 77 having grooves 78 for interlocking
engagement with fingers 79 of the box connector 75 and end legs 80 and -
intermediate legs 81 to define when interlocked in conjunction with the
panels 72’ compartments which can be filled with insulating material 82.

20
_ Figure 15 is a perspective view illustrating wall panels 5' and box
connector 6' that are the same as wall panels 5 and box connectors 6 except
that they are coextruded to provide a thin covering skin or cap stock 83 on
surfaces which become exterior surfaces of the wall formed thereby when

25 they are interlockingly connected. This cap stock may be PVC or other
suitable thermoplastic material and may contain additives to provide resistance

to ultraviolet radiations, weathering and impact as will be understood by those
skilled in the art.

30 The components 5' and 6' and corresponding corner elements not
shown are for use in erecting above ground external walls that are subjected
to excessive weathering and ultraviolet radiation. In addition, the cap stock
83 can incorporate colouring agents to provide an exterior colour if desired.

35 Figure 16 illustrates wall forming panels 5b corresponding to wall
forming panel 5 and box connector 6b corresponding to box connector 6

SUBSTITUTE SHEET (RULE 26



arrangenment of conponents to provide an interlocked wall according to the

i nvention presenting a row of insulation receiving conpartnents filled with
i nsul ati on bordering a row of concrete receiving conpartrments filled with
15 concrete. Figure 15 is a broken away perspective view
Il lF'ustrating the assenbly of interlocking conponents corresponding to
t he conmponent sWOP7/32095 Figures 3 and 4 in which the conponeREFCAWRIIISse
extrusions having a 20 protective skin covering surfaces thereof which

beconme exposed when the conponent s ar® i-nterl ocked together for use
i n above ground insulated walls exposed to strong ultraviol et
radi ati ons and the |ike. Figure 16 is a broken away

perspective vi ewdifferisignanly irethas heleb B4 afbprovidedua laffofdbearhmynivatipn intediorly

simlar to Figur Eétu?eeﬁriﬂe %sﬁﬁhoﬁ%m[pﬁ%feﬂﬁl 16b of the gﬁﬁ%lé‘kh&’gs GRfiel Vi ng

conpartnments as having_o provi de
i nternal conmmuni SQEWRRE aicthe intsHe WBO%%W %mﬁﬁ@lm
openings in the m&Mﬁgeommnnmmamrmﬁxmabﬁabdl ng inter nal

conmuni cati ongt her ebet ween. 30
With this arrangement, insulation can be foamed into the wall
structure when it is interlocked to flow between the compartments 16b and
23b in the same manner that concrete can be introduced into the box
connector 6b and flow into the interlocked panels 5b.
10
Figure 17 illustrates a wall forming panel 5¢ which corresponds in
all respects to wall forming panel 5 as it issues from the extruder but without,
or before, any coring so that no openings corresponding to the openings 17 in
panel 5 have been provided. However the panel does have concrete
15  receiving compartments 1Sc and insulation receiving compartments 16¢
arranged to block heat transfer through the panel.

Figure 18 illustrates a box connector 6¢ which is in all respects the

same as box connector 6 as it issues from the extruder but without, or before,
20 any coring so that no openings corresponding to the openings 25 are
provided into the interior of the concrete receiving compartment 22c.

Figure 19 illustrates a short wall forming panel 41b corresponding in
every respect to wall forming panel 41 as it issues from the extruder but
25  without, or before, any coring so that no openings corresponding to the
openings 45 in panel 41 are present.

It will be understood that the wall panel of Figure 17 (5¢), the box
connector of Figure 18 (6¢), and the small panel of Figure 19 (41b) without
30 being cored can be interconnected by tie rods or the like (not shown) into a
connected wall formation to provide an insulated wall when the respective
insulation receiving compartments are filled with insulation but that concrete
would have to be poured individually into the concrete receiving

compartments or into such of them as desired.
35

SUBSTITUTE SHEET (RULE 26)



Figure 17 is a broken away perspective view of a panel extrusion
corresponding to Figure 3 as it issues fromthe extruder but w thout the
cut outs in the walls of the concrete receiving conpartnents. 35
Figure 18 is a perspective view of a box connector corresponding to
Figure 4 as it issues fromthe extruder but without the cut outs in the
wal | s VO V0 97320955 PCT/CA97/00135
PCT/ CA97/ 00135 : iy -6-
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-

Although various preferred embodiments of the present invention
have been described herein in detail, it will be appreciated by those skilled in
the art, that variations may be made thereto without departing from the spirit
of the invention or the scope of the appended claims. '
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of the co::ﬂ,mm’mm orrpartrrent but showi ng the insulation receiving
conpartne m’mnﬁmul ation. Figure 19 is a broken
away perspect iVelvi Bw ®f ' narrow panel 5 ! simlar to Figure 10
as it issues fromthe extruder but w thao { outs in the walls

B
of -the concrete receiving conpartmeny W\ SH c TAI LE DESCRI PTI ON
ACCORDI NG TO TME Y7I@®#sRRED 10 EMBODI I\/EI\FI'SR

Figure 1 illustrates the erection of & ul at ed basenment wal |

enbodyi ng the invention enploying novel wa lief erm ng conponents of the

i nvention. 15 As illustrated in Figure 1 in erecting the
basenent wall generally designated at 1 an excavation 2 is nade and

preferably a pourtHEEMBOBIMENTS OFFMEENVENTION IN WHIDHXNIEXCIWUSIVEDP! | ght
reinforcing rods gpAbERRYPERPIINVIFEGE IS CLAIMED ARE DEFINED AS FOLLOWS: |

1. A wall forming component comprising an elongated hollow
5 extrusion of thermoplastic material for assembly with other corresponding
| components to form a wall, said wall forming component having an internal
wall atrangement to divide the interior thereof into at least one compartment
for receiving concrete or the like and at least one compartment for receiving
insulation material, the relationship of said compartments being such that
10 insulation when introduced into said insulation receiving compartment is

positioned to block heat transfer through the wall.

2. A wall forming component comprising an elongated hollow
extrusion of thermoplastic material having means for interlocking engagement
15  with mating adjoining components in the forming of a wall, said wall forming
component having an internal wall arrangement to divide the interior thereof
into at least one compartment for receiving concrete or the like and at least
one compartment for receiving insulation material, said insulation material
receiving compartment having as one of its borders a wall of said component
20  which is exposed when said component is interlockingly engaged with
adjoining mating components and as its opposite border a wall of said

concrete receiving compartment.

3. A wall forming component as claimed in Claim 1 or 2 having a

25  generally rectilinear cross section. —
This Sheet Has Been Replac
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the perineter in appropriately spaced relation. 20 The wal |
illustrated in Figure 1 is nade up of wall form' ng panels 5, wal |
form ng nenbers in the formof box conpect.oss- mi-Lot ner nmenbers 7

only one of which is shown. 25 THIS SHEES HA gﬂ\? ted in Figure 3,

each of the wal {,J & g panels 5 coRﬁPLH?iEﬂ ongat eGpcitdo9db13s
ext rusi onA@F—(—heJ—mg?a{sgj_i_c‘nateri al o general ly rectilinear form
presenti ng osi ng faces 8 and 9 whi ch when I[, : panel is integrated .
into the mm lmltﬁmor faces of the w?;i The faces 8 and 9 of
t he panel ongi t udi nal grooves 10 adj acent to the 30 edge
or end walls 11 whi ¢h corrpl ete the rectilinear formof the extrusion.

The walls 11 have & wi dt hAstvalfieimingl consponkstras chatmeg arClagmHe 2yerehin which t he
opposed walls 8 and 9 so that they formw th the grooves 10 a tongue and
groove interlock fsgidheancesie reseiving epmpentmenf is susyanvially latzenthan saidjipsuatien 35

conponent in the formof a box connect or 6 as hereinafter nore fully
expl ai ned. recetving compartmen

5 5. A wall forming component as claimed in Claims 1, 2, 3 or 4 having a
plurality of openings through the walls thereof to provide for flow of concrete
between the concrete receiving compartments of adjoining mating wall

components when same are assembled into a wall.

10 6. A wall forming component as claimed in any of the preceding claims
in which said insulation material receiving compartment is filled with

insulating material.

7. A wall forming component as claimed in any of the preceding claims

15  extruded from a thermoplastic material having a PVC base.

8. A wall forming component as claimed in Claim 7 in which said PVC

base includes a reinforcing agent.

20 9. A wall forming component as claimed in Claim 7 in which the walls
of said component which become external walls when same is incorporated

into a wall have a coextruded protective skin covering.

10. A wall forming component comprising a four sided elongated
25 hollow extrusion of thermoplastic material having means for interlocking
engagement with mating adjoining components in the forming of a wall, said

hollow wall forming component having two walls which form external wall

This Sheet Has Been Repla SUBSTITUTE SHEET (RULE 26)
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The interior of the wall form ng panel 5 is divided partitions 12,
13 and 14 to divide the interior of ‘ '

to- recei ve concrete and conpart [ - 'adant ed tjo receive an
i nsul ating 5 WO73209§]| . [l end TICAYHOMBS he -
partitions 12 have material cut out

| 16 - D N0

segments when interlocked with adjoining mating components and two walls

which abut adjacent mating components when interlocked therewith, said
hollow wall forming component having an internal wall arrangement to divide
the interior thereof into at least one compartment for receiving concrete or the
5 like and at least one compartment for receiving insulation material, such
insulation material receiving compartment having as one of its borders one of
said external wall segnients and as its opposite border a wall of said concrete

receiving compartment.

10 1L A wall forrning component as claimed in Claim 10 in the form of a
panel having a plurality of insulation receiving and concrete receiving
compartments, with said concrete receiving compartments being in
communication through a plurality of openings to provide for concrete flow
therebetween.

15

12, A wall forming component as claimed in Claim 10 in the form of a

box connector.

13. An insulated wall comprising a plurality of extruded hollow

20 interlocked wall components of thermoplastic material having an internal wall
arrangement to form concrete receiving compartments bordered at least on
one side of said wall by insulation receiving compartments, said components
having a plurality of openings through the walls thereof to provide concrete
flow paths between said concrete receiving compartments of said interlocked

25 components, said insulation receiving compartments having insulation material
mounted therein and at least some of said concrete receiving compartments

being filled with concrete.

—_— =
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therefromto provide openings 17 of generally ovoid formto provide
I nt er nal conmmuni cati on between the conpartnents 15 angd
interlocked wall 10 conponents as hereinafter uoc
The wal | forming panels 5 are preferably f§ryugi SHEE 5

pol yvinyl chloride using suitable fillers ar r ei RERKAGENg agehts such as

cal ci um carveraBewdads required. These ei-+#sTONS are cut tSCE’qAéH&‘PFF
corresponding to 15 the desired height of the wall and in use are arranged
in an upright position W th the conpartb®nts 15 and 16 opening to the

top and bot Iyl ' Figure 4 is an enlarged view
of the one mmml"ﬂmmﬂr”z!ﬂ:tors 6 adapted to interlockingly engage
with the wall for ki nty panel's {5. 20 The box connector |ike
the wal |l panels 5 and as well the corner ~menbers 7 are forned as
ongi tudinal ext ruspens of b BliRe] #afl cmBRkiSg Plurality of WAIPf ¥niRVE Wi th
suitable fillers or reinforcing agents such as cal ci um carbonate to
gi ve appropriate Steypuded yheimdphstienatenaharuiged ihanwphghttaygdneans 26uphing s e
skilled in the art.

said units together in said row, said coupled units forming hollow wall panels

5  presenting spaced exterior walls constituting exterior wall segments of said
wall and having an internal wall formation to provide at least two internal
compartments having a common boundary wall lying intermediately between
and extending in the direction of said spaced exterior walls, one of said at
least two compartments of at least some of said coupled wall forming units

10  being filled with concrete, the other of said at least two compartments of said

coupled wall forming units being filled with insulation material.

15. An insulated wall as claimed in Claim 14 in which all of said
compartments of said coupled wall forming units not filled with insulation are
15 filled with concrete with said concrete filled compartments being in
communication with each other providing concrete flow passages
therebetween whereby concrete filling said concrete receiving compartments

flows through said flow passages to interlock said wall forming units with

concrete.

20
16. An insulated wall as claimed in Claims 14 or 15 in which said
insulation filled compartments of said coupled wall forming units are in
communication with each other providing for flow of insulation material
therebetween.

25
17. An insulated wall as claimed in Claims 14, 15 or 16 in which said

means connecting said wall forming units comprises a box connector having

SUBSTITUTE SHEET (RULE 26) This Sheet Has Been Repl
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Box connector 6 again has a generally rectilinear profile presenting
opposed faces 18 and 19 which are adapted to formexterior wall segnents

when the box connector is connected into a wall structure as illustrated in
30 Figures 1 and 2. The opposed walls 17 and 18 are
connect ed by %8$n§ﬁ rse walls or webs 20 to define the holl ow
configuration o

i i Soox connector while a wall or__we P ARG ng
between the walls 20 divide the interior of the box 3 5 connector into

compartments, a |arger conpartnent 22 adap®®d-to recei VﬁJmmme

a smaller conpartnent 23 adapted to receive insulation m” mﬂ

97/ 32095 ‘PC/ Cn97Y 00135
an internal concrete receiving compartment in communication with the

concrete receiving compartments of the wall units it connects and having an
insulation receiving compartment having a common border wall with said

concrete receiving compartment located internally in said box connector.

. This Sheet Has Been Reﬂ

(T

THIS SHEET HAS BEEN
"REPLAGED

SUBSTITUTE SHEET (RULE 26)



The walls 18 and 19 extend outwardly beyond the transverse walls 20
and have at their extremties inturned fingers 24 which provide |ocking
fingers to engage in the longitudinal grooves 10 of the wall form ng panels
5. 5 The transverse walls or webs 20 have material cut out
therefromto o dhoKsde openings 25 corresponding to the opgdedeiss N
the wall form ng panels 5 so that when the box connectors are

i nterlockingly engaged with the panel s conmuni cation is provided
therethrough with the interior of thejpagels 10 to-allow for the concrete
I ntroduced into the wall structure, preferably into the " box connectors
to flowinternally through the wall. The box connectors 6
preferably are forned with spaced under cut rails 26 for slideable
engagenent with a suitable channel nenber, not shown, 15 whereby an

| sol ated conpartnent can be provided to receive wiring and the

Al
1




| i ke which can be kept out of contact with concrete in the conpartnent 22.

Figure 5 is an enlarged view of the corner nmenber 7 which conpri ses
an el ongated extrusion of the sane thernoplastic naterial as the 20 wall
form ng panels 5 and box connectors 6. Agai n the corner

extrusion 7 is rectilinear form and has two so}j 27
Shohibly! ohefciSlions

and 28 which ar angul ar relation to each other and

when the corner nmenber is incorporated into a wall structure as 25
illustrated at 1, formexterior walls of the structure.

Ri ght angular walls or webs 29 conpl etg/ide holl ow form of the cor ner
extrusion 7, the interior of which is d{vided into a main conpartnment 30

by the rectangularly arranged walls or webs 29. An angled wall or web 32 30
connecting the corner juncture of the outside walls 27 and 28 and the

cor ner juncture of the walls 29 defines a pair of conpartnments 33.
The conpartnents 33 are adapted to receive an insulating materi al

while the main conpartnent 388s adapted to receive concrete which can flow
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35 into the conpartnent from adjoining interconnected panel nenbers

through t he openings 34 in the walls 29. WO 97/ 32095
PCT/ CA97/ 00135 - 9-
The corner nenbers 7 are provided with interlocking neans simlar to

the box connectors 4 for engaging in the grooves of the panelpditdyan6135.
I'n this connecwy@owszbdse wal I s 27 and 28 of the corner nenber opposite their

3/16
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5 . corner juncture extend outwardly beyond the walls 29 and term nate in
i nturned | ocking fingers 35 while the walls 29 extend outwardly beyond

their juncture 36 and present corresponding inturned |ocking fingers
37. The opposing inturned | ocking fingers 35 and 37 are
adapted to 10 slidingly interlock in the longitudinal grooves_on opposit
sides of the wal WO978 anels 5 as illustrated in Figure 2. FCTICA ”135

It will be understood that the conpartgpptalized extrusions 5 6 and 7
wi |l be transported to the job site and erected into the desired wall
structure, 15 or a portion thereof, before concrete is introduced into the

concrete receiving conpartnents. Nornmally however the insulation

recei ving conpartments wll I} be fifled with insulation materia

foll owi ng the extrusion-procegs and prfof\to delivery to the job site.
20 Thus for exa Ie illustrated in Figure 6 the wall formng
panel 5 has the g9 wgg;;ggguanagggg!g_suhat|ng material 38 of
any suitable mat i al O k omool and the i ke or

pol yuret hene or simlar .\éj nto t
conpartnents. (0)) (3
: AN
19)
™M
(o)
M
~
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25 Thus normally the wall form ng conponents as conprised for
exanple by the wall form ng panels 5, box connectors 6, and corner nenbers
7 wll be shipped to the job site as insulation containing conponents ready
to be assenbled in interlocking engagenent as illustrated in Figure 2
into the “&]@B%‘% wal I formation. It will be noted that ROTECA97/00135
arrangenent of e Sul ation 30 receiving conpartnents 16, 23 and 33 of

7 are all disposed in a position

these wall form ng nenbers 5, 6 anf/lé

to block heat transfer through fromthe outside of the wall structure
When the wall or

ad4enbl g{j togeéhe
DOX nnect1 6 which
ods \ t e b enment

M>

| to the interior of the wall structur

an appropriate portion of the wall has been

concrete is introduced, preferably i nt R :(
have been sl eeved down unto the rei n g

15

e.

/




WD 97/ 32095

PCT/ CA97/ 00135 - 10 - wal |
illustrated in Figure 1, and this concrete can flow laterally internally of
the wal I through the various openings 17, 25 and 34 to fill the
interior of the 4732095 2and convert sanme into a concrete encased fullg
insul ated wal | structure. 5 For purposes of il | uRtGTHASMOLHne
of the panels 5 is shown isol ated out of the finished wall structure
wi th the adjoining box connectors renoved/16 to show how the concrete 39
fills the concrete receiving conpartnments 15 whil e the insulation
recei ving conpartnents are shown as filled with I nsul ation 38 of
cellular form 10 _ It will be understood that reinforcing
rods 40 running |ongitudinally of the wall_nay be enpl oyed as desired
for added structural strength of the 38




wal | . 15 Figure 8 is a viewsimlar to Figure 7 of a box

connector 6 isolated fromthe wall showing its conpartnent 22 filled
with concrete and its conpartnment 23 filled with insulating nmaterial.
Simlarly Figure 9 illustrates a comer nenber 7 isolated fromthe 20 wall

and after its cqygasipet 30 has been filled with concrete. PCT/CA97/0013S
Figure 10 is a perspective view of a wall form ng panel nenber 4f

having a single concrete receiving conpartnent 42 and a single insulation

recei ving conpartnment 43, but ot herwi se’4¥fe sane as panel 5 being provided
25" with | ocking grooves 44 and openi ngs 45 opening into the interior of

t he concrete receiving chanber 42. As illustrated, the chanber 42 is
shown as filled with concrete 39 and the insulation receiving
conpartment 43 filled with insulation 38 as it ﬁﬁﬂ'd appear with the
panel 41 incorporated into a finished wal | stru

39

re. 30
Wi | e jt w Il be appreciated that the inventi u»;s not Iiiy}gh to

7

%//f




specific dinmensions of the wall form ng conmponents such as the panels 5,
box connectors 6 and corner nenbers 7 and the walls fornmed thereby
when sane are interlockingly engaged, testing has shown that an
efficiently insulated 35 permanent wall of great strength is provided with
the w dth of thgggeyszgesconponents between their walls which bgeQiEofydiss | OF
wal | s when they are WO 97/ 32095

PCT/ CA97/ 00135 - 11 -

8/16
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assenbled into the wall formation is of the order of 8 inches. Thus the
spaci ng between walls 8 and 9 of the panels 5 and the walls 18, 19 of
t he box connectors 6 would be of the order of 8 inches. The thickness
of these walls 8, 9, 18 and 19 would be of the order of 1/10th of an
I nch. O the 8 inches of wdth of the conpone vchdo13s
i nsul ati on WOMMBnent s, eg. conpartnents 16 of the wall orn1n§
panel s, conpartnents 23 of the box connectors, would occupy of the
order of 2 inches while the concrete receiving conpartnments of these
mehbers 15 and 22 respectively 10 haygi@ W dth occupying the rest of the
space being of the order of 6 inches. It will be
understood that the narrow wall form ng panel nenbej 41, and the
corner-menber 7, will have simlar dinmensions to prg 'de‘?f%r an
I nsul ation barrier having a thickness of the order Jnches and
provi di ng, 15 when the concrete conpart ment S=8 i11¢dd with concrete, a
concrete core of Z;;;'é»:\\\ wal | s or
webs of the conponents sucd@s thg T ¢ wal I form ng
g N




20 conpartnents may have a thickness sonewhat | ess than the walls, such
as 8 and 9, which becone external walls of the wall structure.

It will be understood that the conponents of the invention can be
interlockingly connected into a wall formation with the insulation
containing 25 wpYRAskbsENts either at the outside of the vall zap, Lbe,

I nside of the wall as desi red. VWil e the inventron
inits basic formprovides wall form ng conmponent s whi ch, when

i nterl ocked together as illustrated in Figﬁrz 2, 30 provi de a single row
of -insulation containing conpartnents arra ﬂ ¥to block heat transfer
t hrough the wall between the exteri and i nner surfaces and singl e
row of intercomrunicating concrete r@teiving conpartments to be filled
with concrete, othegr walls enbodyingjft he invention, such as illustrated in
Figures 11 and 12, |can al so be provi In eabr~case there is provided a

35 concrete encasqgqd i nsul ated wal | need for additiona
i nsul ati on.

|54

46~
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In Figure 11, the wall structure designated at 46 is conprised of

panel s 47 and box connectors 48 interl ocked together in the sane manner as

the panels 5, a nnectors 6, shown in Figure 2, but dif

t hese panepgmgggﬁ%QG by the provision of two spaced rows %?&F%éﬁﬂ%fﬁon
receiving 5 conpartments 49 which, in the conpleted wall, are filled with
i nsul ati on material 50, and a central rpwxd concrete receiving
conpartments 51 which, in the conpleted wall, are filled with concrete
52 interposed between the I nsul ation conpartnents 49. As in the case
of the conmponents 5 and 6, the concrete receiving conpartnments will be

in comuni cation with

5 FIG.13.

™
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10 . through suitabl e openings (not shown) corresponding to the openings 17.
Figure 12 is the reverse of Figure 11 in which the panels 53 and box
connectors 54 present a central row of insulation receiving conpartnents 55
bordered on each side by rows of concrete receiving conpartnments 56. In the
15~ completed wall, _the conpartnents 55 will be filled with ingylation

mat eri al 57 WORFIRE concrete conpartnents filled with con CAYEWIF

t he conpartnents 56 providing for flow of concrete internally and
t hrough to adjoi ni ng conpartnments. 20 In an alternative
arrangenent illustrated in Figure 13, an12/16 jnterlocking wall enmbodying
the invention is forned by the utilization of a box connector 59

having an insulatio
60 and ‘a concrete r

conpartment filled w i nsul ati on I ndi catged at
ei ving conpartnent 61 gdapted to be filled W th

concrete 62. 25 confject or _59.sas— each igi
t hereof projections 3 in |ine with tNe _._Erior-faCe%.54_bf tHE box
connector and term napyng in intur cki-ng:Fi'gures .65 .and gs¥ wel
an extension 66 in |ijfie with the | 67 S e
. o . °
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dividing the insulation 60 fromthe concrete 62. The extension 66 has a
pair 30 of fingers 68 one facing and arranged to cooperate with one of the
| ocki ng fingers 65 and the other facing and adapted to cooperate with
t he ot her | ocki ng finger 65. In this case, a
separate insul agjop,nanel 69 filled with insulation 35 materiglydfhRbds
provided with | ocking grooves 71 is adapted to be slideably

i nterlocked with the one set of locking fingers 65 and 68 as illustrated.
WD 97/ 32095

PCT/ CA97/ 00135 13/16 - 13 -




A separate holl ow panel 72 provided with conpartnents 73 for recei ving
concrete is also provided with grooves 74 which are adapted to

slideably interlock with the other pair of fingers 65 and 68 as
illustrated. 5 Again the box connectors 59 containing the insulation 60
are interlocking&y engaged with the insulation containing_panels 69

and the concrete FE?Q?Van_ panels 72 into a interl ocked GASPREES on
ready to receive concrete 62 poured into the box connector, it being
under stood that the box connector and panels 72 will be provided with
the requisite openings to allowinternal 10 flow of concrete both
internally of the conponents and of the wall to result in an integral
concrete encased insulated wall structure.js/ie Figure 14 shows
anot her alternative arrangenent in which a box connector 75 having an
i nsul ati on receiving chanber 76 is used to connect 15 together concrete
receiving panel & 72' corresponding to the panels 72 of Figure 13 and
an extrusion 77 Y SSTA VYV o0 —————cRaaaere e AW t h

\%nd end | e

FIG.16.



intermediate legs 81 to define when interlocked in conjunction with the
panel s 72" conpartnents which can be filled with insulating material 82. 20
Figure 15 is a perspective viewillustrating wall panels 5 and box
connector 6' that are the sanme as wall .panels 5 and box connectors 6 except
that they are coextruded to provide a thin covering skin or ey cavwed3sB3 on
sur faces whi chweeiBmSext eri or surfaces of the wall forned thereby when 25
they are interlockingly connected. This cap stock may be PVC or ot her
suitabl e thernoplastic nmaterial and nay contain additives to provide

resi stance to ultraviolet radiations, weathering and i npact as w ||
be understood by those skill eagmethe art. 30 The
conponents 5' and 6 and correspondi ng corner elenments not shown are
for use in erecting above ground external walls that are subjected to

excessive weathering and ultraviolet radiation. In addition, the cap stock
83 can incorporate colouring agents to provide an exterior colour if
desired. 35 Figuré 16 illustrates wall form ng panels 5b
~corresponding to wall S¢ornmi ng pangkfPxand box connector 6b

FIG.A7.
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differing only in that holes 84 are provided to afford comuni cati on
interiorly bet ween the insulation conpartnents 16b of the panels and

as. wel | comuni cati on between the interl ocked conponents ng&%@ﬁlas
i nsul ati on We9iE2085ng conpart nent 23b of the box connector .




D

Wth this arrange mmuu IJ n be foamed into the wall
structure when |t”ﬂ , 'mm l’”maflow bet ween the conpartnents 16b and
23b in the same manner ‘that Tortrete can be introduced into the box

connector 6b apgE FOMOD oﬁmmwmmoﬂmwméﬁmmccwswﬁ

reSpects Lo 'ﬁ#@kﬁ%ﬁé@ B EramaED ABE EFEN AS ot Lows:

wi t hout , or before, any corlng so that no openlngs corresponding to
t he openings 17 in panel 5 have been provided. However the panel does
have concrete 15 receiving conmpartnents 15c¢ and i nsul ati on recei ving

conpartnents 1kc Aamlbfugmi cot!ipmbnh gnsmgsdmmtegmbebjngatm panel .

Cane as box cqRFURPEF DU efHIBGHE 675 MESE manil BoxideiRRR, L, o

before, 20 aripterongaging mmt(lﬂo%mlmwblymuhpnmg\gompmnmpwmwgdl 25
t
% o OVéu%%ﬁnbri B’EE al[n%‘eb{ fﬁac@fri \%aggs gfi(i)g't Q)rcfﬁ%; or m Rﬁ ane 41b

22cC. ure st
cor r espondi ng ax¢erior wall 9#)!%5 wall sEne Agtesized in ataﬁﬁl t i'ssues
fromthe extr L&ﬁip&&ttxs cxn'udedtohaveawa..l formauon(ll 12, 13, 12, 13, 14; 20, 21,
20) which become internal walls when said component is incorporated into
said wall swructure, said wall formation providing at least one wall (14; 21)
extending parallel to and spaced from said pair of spaced walls (8, 9; 18, 19)
and connected at least at each end thereof to a web (11, 11; 20, 20) spanning
between and intcgrally connected to said pair of spaced walls to divide the
interior of said component into at lzast one rectilinear insulation receiving
compartment (16, 23) and at least one rectilinear concrets receiving

compartment (15, 22).

2, A wall forming component as claimed in Claim 1 charactenzed in
that it is 2 box connector (6) having a single rectilinear insulation receiving
compartment (23) and a single concrete receiving compartment (22).

3. A well forming component as claimed in Claim 1 characterized in
that it is a panel (5), having additional partitions (12, 13) connected between -
said spaced walls (8, 9) and forming a plurality of insulation receiving
compartments (16) and a plurality of concrete receiving compartments (15).

4 A wall forming component as claimed in Claims 1, 2 or 3
characterized in that each of said rectilinear insulation receiving compartments
(16, 23) is narrower than each of said rectilinear concrete receiving
compartments (15, 22),

S. A wall forming component as claimed in any of the preccdmg claims
characterized in that said webs (11 12, 11; 20, 20) are provided with cpenings
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“with ny coring so that no openings corresponding to
the n Hﬂ ﬂ ag 'Eanel 41 are present. It wll be
under st oodr t anel of Figure 17 (5c), the b connect or

of Figure 18 (6c) and the small panel of =Fguare 19 (41pYHig 8h
bei ng cored can be interconnected by tie rods or the |ike (nq;tEE"-!:'tHﬁg BEiENt

a connected wall formation to provide an insul at el

respect ive

(6]

(17) 25 ihrtsthfougic ® piovide flovaacesssttbrough dachl sfsaid doncrete

i nsul ati on but that concr et d have to be poured individuall
afnherments (15, 7¢) i ’

into the concr ¢t

desired. 35

artments or into such of them as

6. A wall forming component as claimed in any of the preceding claims
characterized in that each of said rectilinear insulation receiving compartments
(16, 23) is filled with insulation material (38).

7. A wall forming component as claimed in any of the Claims 1 to 5
characterized in that openings (84) are provided opening into each said
insulation receiving compartments.

8. A wall structure comprising an assembly of interengaging plastic
components forming a pair of spaced planar exterior plastic walls (8, 18, 9, 19)
connected together by planar plastic transverse webs (11, 12, 13, 20) spanning
between and secured to said exterior walls (8, 18, 9, 19) and defining
therewith rectangular spaces interiorly of said wall structure characterized in

~ that mounted within said wall structure is at least one aligned row of vertically

extending rectangular bodies (38) of insulating material, each said body (38)
of insulating material being confined between a pair of said transverse webs
(11, 12, 13, 20), said row of bodies of insulating material extending lengthwise
of said wall structure and occupying 2 portion (16, 23) of the space between

. said spaced exterior walls, leaving rectangu]ar gpace (15, 22) for recezvmg

concrete.

9. A wall structure as claimed in Claim 8 characterized in that said
transverse webs (11, 12, 13, 20) have openings therethrough into the space
(15 22) not occupied by said bodies of insulating material.

10. A wall structure as claimed in Claims 8 or 9 characterized in that
said bodies (38) of insulating material are secured against one of said exterior
walls (8, 9). ' : :
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- 15 - ' Although ‘various preferred enbodi nents of the present

i nvention rwmmmem"i ed herein in detail, it will be appreciated by

t hose ski l mﬂm hat variations may be made thereto without

departing frorr‘fth‘e s'cope of the appended clarl

- 16- :
by an interior wall (14, 21) spaced from one of said exterior walls (8, 9) and
parallel thereto and spanning between and connected to the pairs of
transverse webs (11, 12, 13, 20) between which the respective bodies 38 of
insulating material are confined.

12. A wall structure as claimed in any of the Claims 8 to 11 in which the
space not occupied by said bodies (38) of msulaung material is filled with
concrete. -

13. A wall structure as ¢laimed in any one of Claims 8 to 12
characterized in that said wall structure has a second row of aligned
rectangular bodies (50) of insulating material spaced from said aforesaid

aligned row.
14. A wall structure as claimed in Claim 8 in which said aligned row of
msulaung bodies are bodies (57) locaied intermediately between said exterior
walls.
. | "
| | 1= SHEET HAS BEE
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THE ENMBODI MENTS OF THE | NVENTI ON I N WHI CH AN EXCLUSI VE PROP
PRI VI LEGE ‘1 S:CLAI'MED ARE DEFI NED AS FOLLOWS: 1. A waEﬁEPIﬁmNB SHEET
.aonponent conprising an integral elongated hollow extrusion (5, 6) of
thernmopl astic material said hollow extrusion having a rectilinear cross
section and having neans (19, 24) for interlocking engagenent with mating
conponents for assenbly into a wall structure in which a pair of spaced

wal I's (8, 9, 18, 19) of said conponent formexterior wall segnents of said
wal | structure characterized in that said&®nponent is extruded to have a
formation of walls (1 1, 12, 13, 14, 1 1; 20, 21, 20) which becone internal
wal | s when said conponent is assenbled into a wal'l structure, providing

"htearal 1y connect od R paisheibIFAIY FRsA S ST plp R BRofiBel O, o
vl (14:21)  exsapdodg, aaERkkel il A HbrARAF Kkcbiq AR ieipfAk cofpogeed

walls (8, 9; 18, connecte t"ea ereof to one ard wall s

(11, 11; 20, 2Qhitk atk Miade u hﬁéﬁﬁxﬁb&%fiﬂﬁiﬁ&%ﬂi gﬁ&gggagafneh%eea&rb ast one

rectilinear insulation recefving conpartnent nd at reast one
rectilinear copiuiegesolée®ng bhhe like. These members include curved thermoplastic

panels which are arranged with their concave sides turned outwardly held
spaced by transverse bracing. The concave sides of the panéls are closed with
tie beams to provide a space having an arcuate wall into which i;lsulation
material may be placed. The space between the convex surfaces of the plates
is ﬁ}led with concrete which exerts pressure on the curved plates either
directly or, for example, through flat panels covering the convex side of the
curved panels to receive the concrete pressure and transmit the stress to the

curved panels through connecting elements.

‘This Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLACED
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conpartment (15, 22). 2. A wal | form ng conponent as clained in
Claim1 characteri'zed in that it has single rectilinear 'nSUBﬂNAUEMENTSHEET
récei vi ig conpartnent (23) and a single concrete recei ving conpartnent

(22). 3. A wall form ng conponent as clained in CCaiml
chraracterized in that it is a panel. (5), having additional partitions (12,
13) connected between said spaced walls (8, 9) and formng a plurality of

i nsul ation receiving conpartnents (16) and a plurality of concrete
receiving conpartnents (15). 4. A wal |l form ng conponent as clainmed
in Cains 1, 2 or 3 characterized in that each of said rectilinear
insul ati on receiving conpartnents (16, 23) isl®marrower than each of said
rectilinear concrete receiving conpartnents (15, 22). 5. A wal |
form ng conponent as Cl?%ﬁ? hn X the precedi ng cl ai ns characterized
in that said webs (11, Oiigh vag 32653 srred smbadimantsiafithe peesieny tnvention

have been described herein in detail, it will be appreciated by those skilled in

the art, that variations may be made thereto without departing from the scope
of the appended claims.
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=~ 17 - (17, 25) therethrough to pPfovide flow access through each of said

concrete receiving conmpartnents (15, 22). 6. LA@E’MENT SHEET

conmponent as claimed in any of the preceding clains characteri I n that
each of said rectilinear insulation receiving conpartnents (16, 23) is
filled with insulation material (38). 7. A wal |l form ng conponent
as clainmed in any of the Clains 1 to 5

- l(a) -

French Patent Application FR-A-2721045, published December
15th, 1995, discloses a wall by forming together wall forming components
which are made up of a number of individual members joined together by
gluing, soldering or the like. These members include curved thermoplasticé
panels which are arranged with their concave sides turned outwardly held
spaced by transverse bracing. The concave sides of the panels are closed with
tie beams to provide a space having an arcuate wall into which irlsulation
material may be placed. The space between the convex surfaces of the plates
is filled with concrete which exerts pressure on the curved plates either
directly or, for example, through flat panels covering the convex side of the
curved panels to receive the concrete pressure and transmit the stress to the

curved panels through connecting elements.
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«Lharacteri zed |n that open s (84) are provr ded openin nt o each _Ipl
i.nsul ati on :l tﬂﬂ ment s. . ~A wal | &E 6‘BM§§| SHEET
|nsulated i n that sard vvaII structure is erected by

I nt erl ocKki ng toget her a pI ur aI ity of rectilinear holl ow extruded

t her nopl astic corrponents (5, 6) proyided with interlocking rreans (10, 24)

whi ch upon bei i.nterl ocked together provide a pair of space aral | el
exterior wall @ME@ BIENTS ORY INBREQIN AR ‘Rﬂﬂﬂ ®&pri sing

transverse WRGPERTY @& PRBVIIAE & mdmm@m:mm BOLAIOWS:

connected to said exterior walls (8, 18, 9, 19) and walls (14, 21)
extending parallel to said exterior walls and integrally connected at their
ends to said transverse walls (11, 12, 13, 20) whereby there is presented

\IMotng: tn u?i?lngl sirag\e\gdmp %; ggklﬁppﬁiggéd@%‘@?k %érﬁrf;gs;(nfga ;3%30}89%}8& Atg@%’u&one for
contai ni ng i rEUNSIOmE, 6a o thermopbsyic materitlsaist holloy BBIrusn hayingzei ve

concrete or tf&%uhhgﬁ' crosk section and'ﬁa'W% 'méérfsl{?@%@) i%‘fl&tlaﬂb ﬂ in Caims8

characterized in that said rectilinea “for cont ai ni ng
i nsul ating rra?%a&me(‘fséﬁmamé“%ﬂcﬁ@@%ﬂ‘ﬁ oF %ﬁ?’g‘gﬁbmté\ﬁ/ ‘f’ﬂﬂ SUKS 1y -

conponent s ( 5whéch #pgir 0fsp&ed walls (8, 9, 18, 19) of said component form exterior wall
segments of said wall structure characterized in that said component is
extruded to have a formation of walls (11, 12, 13, 14, 11; 20, 21, 20) which
become internal walls when said component is assembled into a wall structure,
providing walls (11, 12-13, 11; 20, 20) which extend transversely between and
are integrally connected to said spaced walls (8, 18; 9, 19) and at least one wall
(14;21) extending parallel to and spaced from said pair of spaced walls (8, 9;
18, 19) and connected at each end thereof to one of said walls (11, 11; 20, 20)
to divide the interior of said component into at least one rectilinear insulation

receiving compartment (16, 23) and at least one rectilinear concrete recei\'ring'
compartment (15, 22).

2. A wall forming component as claimed in Claim 1 characterized in
that it has single rectilinear insulation receiving compartment (23) and a single
.-concrete receiving compartment (22).

3. A wall forming component as claimed in Claim 1 characterized in
that it is a panel (S), having additional partitions (12, 13) connected between
said spaced walls (8, 9) and forming a plurality of insulation receiving
compartments (16) and a plurality of concrete receiving compartments (15).

4, A wall forming component as claimed in Claims 1, 2 or 3
characterized in that each of said rectilinear insulation receiving compartments

(16, 23) is narrower than each of said rectilinear concrete receiving
compartments (15, 22).

5. A wall forming component as claimed in any of the preceding claims
characterized in that said webs (11, 12, 11; 20, 20) are provided with openings .. -

' ‘ | H' %?rmm ’,‘




4 nsul ation material—38)—prior—to erection of said wall structure,

A wal | structure as._clai Claims 8 or 9 character RERLAC EMENTSét?‘?}EET
hol | ow thermﬁlﬁwmﬂwmjmuws are cored to provide openings (17, 25)
such that whe are interl ocked together conmunication is

provi ded between the conpartnents (15, 22) of the row of

conpartnents adapted to receive concretey;_
REPLACEMENT SHEET

rectilinear
- 18_

(17, 25) therethrough to provide flow access through each of said concrete
recelving compartments (15, 22).

6. A wall forming component as claimed in any of the preceding claims
characterized in that each of said rectilinear insulation receiving compartments
(16, 23) is filled with insulation material (38).

T A wall forming component as claimed in any of the Claims 1 0 5

characterized in that openings (84) are provided opening into each said
insulation receiving compartments.

8. A wall structure for an insulated wall characterized in that said wall
structure is erected by interlocking together a plurality of rectilinear hollow-
extruded thermoplastic components (5, 6) provided with interlocking means
(10, 24) which upon being interlocked together provide a pair of spaced
parallel exterior walls (8, 18, 9, 19) having an internal wall formation
comprising transverse walls (11, 12, 13, 20) extending between and integrally
connected to said exterior walls (8, 18, 9, 19) and walls (14, 21) extending
parallel to said exterior walls and integrally connected at their ends to said
transverse walls (11, 12, 13, 20) whereby there is presented within said spaced
parallel exterior walls (8, 18, 9, 19) at least two longitudinal rows of rectilinear
compartments (16, 23, and 15, 22), one for containing insulating material (33)
and the other (15, 22) to receive concrete or the like.

9. A wall structure as claimed in Claim 8 characterized in that said
rectilinear compartments (16, 23) for cbntaining insulating material (38) are
formed within said hollow interlocking components (5, 6) and contain
insulation material (38) prior to erection of said wall structure.

10. A wall structure as claimed in Claims 8 or 9 characterized in that
said hollow thermoplastic extrusions are cored to provide openings (17, 25)
such that when said components are interlocked together communication is
provided between the compartments (15, 22) of the row of rectilinear
compartments adapted to receive concrete.
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A1, A wal | structure as.clainmed in Clainms 8 or 10 FQPWEMENW SHSEET

said holl ow t hernnopl asti c conponents are cored to provi openi ngs (84)
therein prior to their being interlocked together taformsaid wall
structure such that said conpartnents of said row of rectilinear

conpartments (16b, 23b) adapted to receive insulatin [
communi cation with each other. 12. A wal | strucﬂmmﬂﬂmﬁﬂuumL any
one of Claims 8 to 11 in which said concfege-receiving compért ftents 115,
22) are substantially w der than said conmpartnment (16, 23) for containing

i nsul ation, said concrete receiving conpartnments being filled with concrete
and said conpartnents for containing insulation being filled with

insulation. 1 Ap insulated wall. charagcterigzed in that .it is erected
- £ laiged

by i nterl ocki nglt oget h“grwag PIUGRYE 26 ¢ lamed AR &4 1B ﬂrgl(ézglﬂqfaﬂﬁgﬂz?qiné‘} ®3pl asti ¢

corrpo_nelnt ?3g ;3 séid hvdllaon thmmptns_tiatcenrpeﬁéﬁﬂsiameabrelda;ii;&eyinlfe pr&dgst(isngd

mat eri a . : , i

t oget her they El’rr_E(;rellnd sfp%@gglr%g{r & 1?1%1%%&?@& %&r?améglfggﬁég%l%ghg%gggg

connect ed t ogethel thay saidtcompartmensshef/zaid cow of rectilinear compartments (16b,

23b) adapted to receive insulating material are in communication with each
other. '

12. A wall structure as claimed in any one of Claims 8 to 11 in which
said concrete receiving compartments (15, 22) are substantially wider than
said compartment (16, 23) for containing insulation, said concrete receiving
compartments being filled with concrete and said compartments for containing
insulation being filled with insulation. '

13. An insulated wall characterized in that it is erected by interlocking

together a plurality of interlocking extruded thermoplastic components (5, 6) _
which incorporate rectilinear bodies of insulating material (38) such thatupon = -
said components (5, 6) being interlocked together they provide spaced - - ..
parallel exterior walls (8, 18, 9, 19) connected together by integral t_:r_ansverée EAEE
walls (11, 12, 13, 20) spanning therebetween and present at léastone row of .~ . =
rectangular bodies (38) of insulating material extending parallel to said =~
exterior walls between said transverse walls (11, 12, 13; 20) and a row of
rectangulaf concrete receiving compartments (15, 22) bordering said row of
rectangular bodies (38) of insulating material, said row of concrete receiving

compartments (15, 22) being in communication with each other for the flow of
concrete therebetween. .
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_ 980 514p-
walls (11, 12, 13, 20) spanning therebetween and present at |east one Q%’s.‘s'
t

of rectangul ar bodies (38) of insulating material extending parall el

said exterior walls between said transverse walls (11, 12, 13, 20) and a %P4
row of rectangul ar concrete receiving conpartnents (15, 22) bordgg=hng said
row of rectangul ar bodies (38) of insulating material, said rowgsPR
recei ving conpart (15, 22yok6inAflikdiub eraFaiy ordaainon t h eacNGggFer for
the fl owgof concren?gy?herebet ween. Intemational Burea '
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(87) Abstract

A nvovel insulated wall structure is 38
formed with upright hollow thermopias-
tic extrusions connected together in a row, .
with the extrusions presenting a row of 7\
compartments (15, 22, 30) adapted to re-
ceive concrete (39) extending along the
length of the wall structure and a row of
compartments (16, 23, 33) containing or
adapted to receive insnlation (38) material
also extending along the length of the wall
along side or in parallel with the row of
concrete receiving compartments (15, 22, 38 e k.
30) whereby when the compartments (15,
22, 30) adapted to receive concrete (39) are
filled with concrete (39) and the insulation
(38) receiving compartments (16, 23, 33)
are filled with insulation (38), the insula-
- tion (38) in said insulation (38) receiving
compartments (16, 23,.33) is positioned to
block heat transfer through the wall, Also
novel wall forming units or components for
the wall structure in the form of elongated
hollow thermoplastic extrusions having in-
temmal walls (12, 13, 14, 21, 29, 32) to pro-
vide the requisite concrete (39) receiving
and insulation (38) receiving or containing
compartments (15, 16, 22, 23, 30, 33).
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