L 2 v 32 1 THERMOPLASTIC STRUCTURAL SYSTEM AND COVPONENTS THEREFOR AND
METHOD OF MAKI NG SAME 5 10 The present invention relates to Zhg f{ okjBior

of novel structural system and structural 1conponents therefor, their nethod
of manufacture, and structures formed therefrom Mre particularly, the

I nvention relates 15 to the provision of novel interlocking thernoplastic
structural conponents which can be nmass produced at | ow cost and which can
be quickly and easily intergzieorLagaiter STRUCPTORAZL Ws¥sTEMgE Of
structures which will require %rraé pi %C%Wg be safe from e
termtes, 20 corrosion, rust or t SRR sistant to the
effects of weathering. FurtherANDhMETEGD! (O MAKING SBMEhe provision of
such novel structural conponents which include hollow 25 conponents

adapted to accept concrete or other materi al ( therein to enable a
structure ePected therefromto be anchored to a base and converted into a
permanent and essentially indestructible structure which will wthstand

eart hquakes, tornadoes and ot her natural phenonena. The 30 invention al so
relates to the nmethod of producing such conponents. While the structural
components of the invention can be used in the erection of a w de range of
structures, 35 gadmql ! ?ﬁ#éﬁr note that their existence now enabl es

| ow cost durabﬁg&gﬁiégiﬁéﬁgh sing to be provided for

10

The present invention relates to the provision
of novel structural system and structural components

therefor, their method of manufacture, and structures
formed therefrom. More particularly, the invention relates

15 to the provision of novel interlocking thermoplastic
structural components which can be mass produced at low
cost and which can be quickly and easily interlocked
together to erect a wide range of structures which will
regquire minimal maintenance and will be safe from termites,

20 corrosion, rust or rot and will be highly resistant to the
effects of weathering. '

Further, the invention relates to the provision

of such novel structural components which include hollow

25 components adapted to. accept concrete or other material {f
therein to enable a structure erected therefrom to be
anchored to a base and converted into a permanent and
essentially indestructible structure which will withstand
earthquakes, tornadoes and other natural phenomena. The

30 invention also relates to the method of producing such
components.

. While the structural components of the invention

can be used in the erection of a wide range of structures,
35 it is of particular note that their existence now enables

low cost durable or permanent housing to be provided for

———r



2 the masses throughout the word regardless of the climatic conditions.

3 DESCRLPTI ON OF THE PRI OR ART Wiile the use of plastic to formwall panels
or the like for use in building construction has been 5 proposed, such
panel s have not had the necessary | oad bearing or other structural
requirements to form practical structures which could be mass produced at

| ow cost and quickly easily assenbled to erect durable | ow cost structures
and i_? particular, |Iow cost housing. 10 U. S. Patent 3,992,839, for

i nstance, d|scIos@@eam@$as$|th{mughodtﬂnhexﬂanﬂ1hagmr§apssabe paeclclimaiaaes,
Q preferably for negh@fr PGAyVvi nyl chloride which snap together to forma
thin wall panel. The panels in turn are formed 15 to snap together to
provide a wall structure. Such fabricated panels are inherently weak and

| ack the strength and | oad bearing capacity to form adequate structural
conmponents for use for instance in the formng of the walls and roof of a
practical durable building. 20 U. S. Patent 3,362,507 discloses the use of

t ongue and grooved individually prefabricated panels said to be preferably
of plastic which are bonded or glued together and used partlcularly for the
form ng of basenent



25 walls. Such panels do not permt of  high speed production and are not
capabl e of being quickly and easily interlocked together in the erection of
a house or other structure. U S. Patent No. 4,457,091 discloses a hollow 30
‘panel nenber having a w dth of about one and one-half inches (1 1/2") and a
conplicated interior forned by pultrusi8n, a process involving drawi ng | ong
gl ass strands and a plastic binding material forcefully through a die under
heat to formthe glass strands into a conpacted glass 35 nat bound together
by the pl ast | RESGEERLEON QcRE RRHRART s prohibitively sl ow and expenstsie
and the panel s 4 |thensel ves do not provide acceptable or practical
structures for formng the walls and roofing ff a housi ng %ystenlsuch as
contenpl ated by the pre¥Bitei Rhgnppgnofsplastic to fopp yakl paneis; or
. di scgolses gn_%éangmrp&saqﬁ%imard Qfdi'is’tgnﬁdtirdiﬁgia(rjsabe@@;rrponerts for
‘a nmodul ar buildin ich it is said may cC ri extruded - thernoplastic
resin prefer aBF?pgi?ﬂf PR %??f%%?%géﬁ%%&h%ﬁ’eﬁéssegﬁt Sﬁgaei ght
gl ass fibers bBeshing oescthdedstifucturdl SedRuirenient 530 F8@m pIactipedposed
corponent s argtrQ%QX‘ﬁlfer‘ 1 U @P B d Hadd %&dd‘xﬁ!«i‘%&s' % SskhBhatr €
ri weat her

rough, abrasive,. e and are subject to“fracture an
deteri or at i onguigkly easily assembled to iareqs diwpbdeoloyy5er%nt | al

concentrati ongt Shcehpes &hdETBn ipaiticulasi MSWweREBES howelinganponent s

extrenel dﬁfficult to extrude and the fibers are des;ruictive of the

extrudiné‘dies. If the glass fibers are too |arge or too concentrated; it

is sinply not _ U.S. Patent 3,992,839, for instance, discloses a .
plastic panel fabricated from separate panel members, o/

preferably formed of polyvinyl chloride which snap together
to form a thin wall panel. The panels in turn are formed

15 to snap together to provide a wall structure. Such _
fabricated panels are inherently weak and lack the strength
and load bearing capacity to form adequate structural
components for use for instance in the forming of the
walls and roof of a practical durable building.:

20 | ' |

U.S. Patent 3,362,507 discloses the use of

tongue and grooved individually prefabricated panels said
to be preferably of plastic which are bonded or glued
together and used particularly for the forming of basement

25 walls. Such panels do not permit of high speed production
and are not capable of being quickly and easily interlocked
together in the erection of a house or other structure.

v

U.S. Patent No. 4,457,091 discloses a hollow
30 panel member having a width of about one and one-half
inches (1 1/2") and a complicated interior formed by
pultrusion, a process involving drawing long glass strands
and a plastic binding material forcefully through a die
under heat to form the glass strands into a compacted glass
35 mat Sound together by the plastic material. Such a process
is prohibitively slow and expensive and the panels



20 practical.:o extrude themat all. .According to GB 2,028.228A, there is
described & nethod of-coating a pol ycarbonate sheet with an adherent
synthetic resin ultra violet protective layer. Zn this 25 nerhod. an
extruded resin layer, particularly methyl methacrylate and/or nethyl
acryLate is brought into contact with a 4éurface of a planar extruded

pol ycarbonate sheet while both are at el evated extrusion tenperatures. The
| ayers are then preferably cal endered to effect adhestion 30 therébetween.

2 T e ddeinieds U v*@e Recedtadb 1238 o | mpact or
scratch res- stlngéqé&er 2‘53 rotects aggnst uItrav ol et radiation.:
Al so, it |ssgbg9@@:¢$cfor formlng tne walls and roofing of a housing

2~~~~~~~~~~gretan SUCT "as “eontamplated by “the present ~fnveaciea s T T T
~~~ requirenent of GB 2,028, 228A that the protective acrylic glass |ayer

be extrenely thin being I|n1ted to 100 mcrons and preferably 50 m cros as
otherw $e transni ssi ogrel-Cr agks 746t dikkdopeby aar hepangemaper offay occur.

To provide 5 .scratch pt e y I r,i
coat ed mnthg3‘§8Vaf%Eefé§%§¥ tQ%bg€€u§S% l#re%ns o?s g%ga?lﬂgag%gutlon The
cost of attbupldmggtwh{bedut;ea-shleah@Imew qgrrprhserezscwﬂgdstructural

conpcent s OE Pﬁog"&éeafz kE¥§ﬁtbPE‘thBQyPPEYﬁEBPQEQt@:.EHt s&aeéram?
substrate and acrylic ass as .a coatin prohibifive and it would

not be possfbpatt °cﬁﬁ§nﬁaﬂtaﬁy HSFFBE/@gaéﬁtﬁu§F6ﬁ ﬁPFHoGF CeSFFperni g

sane. Moy eov@ryr, §heP§€EhE'Q QB€$83bayeGuWﬁUb@oﬁ5sedoboﬁb6hbﬁcstb&e.

protection agai nst inpact & s%ratchln Bhe l.i ke and, woul_d necesEltate
a further prgygyprvgnsaltab e fer pracrt ousing as they are roug
Nt

abrasive, brittle and are subject to £racture and weather
decerioration, '

15 ' Further, the presence of substantial

| concentrat‘ons ¢t glass fibers in the resin renders such
components extremely difficult to extrude and the fibers
are destructive of the excruding dies. If the glass fibers
are too large or too conﬂentratec, it is simply not

20 practical.to extrude them at all. '

_According tc GB 2,028,228a, there is described a
method of: coat; g a polycarbonate sheet with an adherent
ga‘ synthetic re31n ulcra v'obet protective layer. In this
25 mechod, an extruded resin layer, particularly methyl
ethacrylate and/or methyl acryiate 1is brought into contact
with a surface of a planar extruded polycarbonate sheet
while both are at elevated extrusion temperatures. The
layers are then preferably calendered to effect adhestion

30 therebe:ween.

2 ‘The ac*yl‘c glass layer of GB 2,028,228A is not
an lmpacc.or scratcr res.sting layer and simply prctects
against ultraviolet radiation. Also, it is a specific



coating. 20 StX=Im¥ O TIM I NV=NTTOW The present invention resides in one
of its aspects inh the providing of novel thernoplastic struzc:ural °
conmponents which can be quickly and easily interconnected 25 to erect a
wi de range of structures fromsinple walls, fences, and enclosures, to
conpl ete houses or buildings. said therioplastic structural conponents

I nl corpoxating a reinforcing constituent inparting structural strength-and
expansi on.control thereto and flotable’with the 30 thernoplast.ic natesial
t hrough an extrusion die,- said conponents being extruded into-an integral
essentially rigid structural shape having the reinforcing constituent
distributzmhmtw@mghoroztmn'zhezapbiasttmétﬁﬂK§iﬁﬂotéﬁgfbe acry 1§5ructuraL
conponent u resent eans for | nter connection wt
adj oi ni ng s%)r uc?ajgﬂ %%rr%’gﬂ%%ﬁ%f CEHA PR Jc’a’W""tféi i} @0 IFLRREKI v

| ocked togmihwrefmrahkyeiécmlonosfashetbérwmneuﬁrdﬁﬁmiss-on dhe s-ructura
conponent r n extruded, hol | ow panel s.
ext ruded %gfoé)v %%%IE%%XE%J %&%%rl agg CEUT udetP 1KY OV beans
and aapt &¢BAtSIDERE eCHEAN pakde %@tmbmo!bq.sallas&rv&ncttbmels provi ded
Wl hintegsabey fOEHRs §BAR cﬁorsgﬁgtsn* %@éé%ﬁﬁ&éﬁ@%fo with adjo

inng structural cenponents or qui and -eas Yy Into the structure
bei ng er e€9@%Lng p8oiution. Al So according to the invention, the hollow
wal | panels and col-_.mms have a structural scrength to accept the pourlng

o:f concrete or ‘the kike tner%ln wi zhouyz def orwat.i on
_ . : cost of attemptirg to produce the nollow —

10 interlocking structural compcrents of the present invention o’
using pdlycarbonate material as a substrate and acrylic
glass as 2 coating would be prohibitive and it would not be
possible to calendar any hollow cc-extrusion without.
collapsing same. Moredver, thae acrylic glass laver would

15 not provxde the prctection against 1mpa~c or scratchlng and
the like and would necessitate a further proceCt_v=
coating.

20 SUMMARY QF THE INVENTION

The present invention rasides in one of its
aspects 1n the prov1d1ng of rnovel thermoplastxc structural
components which can be quickly and easily interconnecced

25 to erect a wide range ¢f structures from simple walls,
fences, and enclosures, to complete houses or buildings,

O

said therﬁoplastic gtructural components incorporating a
reinforcing constituent imparting structural strength and
expansioniéoncrol thereto and flowable with the

30 'chermoplaétic material through an extrusion die, said
componenté being extruded inco an integral essentially
rigid strﬁctural shape having the reinforcing constituent
distributéd throughout the thermop.astic materla*. said
rructural components being conf;gured to present wreans for

35 interconnection with adjoining structural componer its go
rhat they can be easily and quickly locked together in the
erection of the structurs desired,



-0 p.roZde peritanent essentialiy Indestructible wall structures. In t-he
case of -the ‘erection of a hnouse or 5 building, it wil: be understood that
wWth the walls of the house or building erec-ec on a ooncrete pad wt t he
wal | panels and/or wall panel connectin ol ums of .the invention anchored
with concrete to the pad a permanent- rebf supporting wall s8ruc-ure
resistant to tornadoes, 10 earthquakes and other natural phenonena is
proviided. According coe the inventionr, there is provided hollow rectilinear’
extruded thernopl asti c e gerucatrsbnponssiendraceoztiitigt usatheystem i n

whi ch sai d CP{G?E% S .t%f i 1D§¥ee§£’ﬁ9§£b 'tfdngowg.J %g'sé’ S%%PM%&‘%:%@)" ocki ng
Jreans _cr slidable |n_erFoc 'ng engagenent W AR ] acent matl ng conponents
cnar act eri zedPanel thos CORBRCSEFE ol o pereanded Botocwdealrsd didof a
hol | ow subst r gdforads , aRNATBRELE6S | SAMET UHhesRALRET 2 DI 04 £CGIRI¥h Hden
substantial ly thinner 20 t.hgn the,walls of said iubscra%e, said substrate
conpri ses “a pRYSNAYRA WEerrfotRGESFRF 1 ot IPTSRDS <RI fif3PO®ng and expansi on
concro: | ing cbirsérYaokingexvnndediomtwi ch halllcdningr schagtugah -rough surface
w_:h said co- j rpact. tesi s ARABNE ; t efel SO 47)
covering the ‘gé&z;su- agc;%’o%uég?d%%%oﬁgaonpdnég l\%&?c gre e%&ls}ee(d as
exterior wal | Beimarexagtedhol | ow conponent is interlocked with a mating
conmponent, said skin has a thickness sufficient to cover and seal and

Interlock with the under]ying rough substyrate surfaces co present sajd
exposed 3  exterior _V\ﬁ"‘%/% %fégﬁa t?nﬁ%?h“%‘ﬂ??%’c%‘s{ El%ﬁ §f°ﬁr§'aﬁl (}aﬂ
practical enbpdhebstamd ddleminsveaveoa steugrutaictsorengkhnto accept the

\r .pouring of concrete or the like therein without deformation

————



has a thickness at |l east of t'e orde- o' about .02.5 inches, (0 38I')and
the substrate has a thicknese of the crder of about 4 to 5 times the .
t hi ckness of the skin. 35 Inits preferred form che
-invenion resides$- in -ornming tche strﬁﬁtural _hernopl astcc conponents
aroresaid by extruding such conponents to have a pG vvinyV core or
substrate having reinforcing glass fibers anchored in and 5 dlstrlbuted
t her et h: r oughoptov parpemeanteisielseest i et i rateb cexpaasienwadnt rol - ; her Lo
whil e co-extepding-dhe snooth -thernoplastic skin on the exposed exterioe
surfaces of said core, the said ski-. enbedding and interlocking Wth glass
fiber portions that.are exposed at the interface between i C said reinforced
core and said skin. Imnather¢E§EXbﬁMﬂH% ehecotsf - 6ﬁfﬁiiau§@ ek the

.inventign beas rnnpl J o] e tlve I nt enance -ree-
smoot h éﬁrfa%e aadg egﬁiﬁégfa%§§5s éhéh1 8f ﬁaﬂ%l?ngnﬁ
|nterlock|n§°kﬁé %%r?&&iﬁkﬂgtﬂﬁﬁ&§ﬁ§nps asc Qm##eqﬁsppnowndrnghanwahbac

resistant sgahate PHOIGEhATE thaed! %&an& .@:Iig r&i1 %%C%é EH e and the
enbedded gl ass_fibers. qQver, e_thernopl astic

ai ns er sh
skin can be-C¥¢FBF2A"4 n%%%ﬁ?%d”lahkﬁ CBPSWB‘édtQ(FhPWH"ﬁ 3pE?Po'BF‘T‘S‘Pe~ ul'tra
vi ol et prot gocEveuppent snaswall |sdhmcunder sémixtamy pootechadoed, col or and

prevent;yeagh E}.agakg'%uea,?% %géu HarSyah e ot {L\% iir%vggtokrgaepas particul ar

val ue in the ou3|ng ereby a houSe or arrding may be
constructed on a concrete pad and forned o-

According to the inventior, there is provided .

hollow rectilinear extrudecd thermoplastic structural L
components f£or a structural system in which said components
nave spaced lcng tudinally extending in*e*lock;nc means for
slidable interlocking engagement with adja-enc macing
components characterized ir that each said hollow component
is a co-extrusion of a hollow substrate and an impact
resistant and weather protecting skin subsctantially thinner
20 than the walls of said subscrate, said substrate comprises

a polyvinyl chlcoride reinforéed with a reinforsing and

expansion controlliing constituent extruded incto a hollow

[
w

form having & rough surface with said co-extruded impac:
resiscant and weather protecting skin (47) covering the
25 surfaces of saié hollow component which are exposed as

QO

exterior walls wher said hollow component is interlockesd
with a mating component, said skin has a thickness
gufficient to cover and sgeal and intérlock with the
underlying rough substrate surfaces tc presentc said exposed
30 exterior walls as planar smooth surfaces. In a highly

practical embodiment ¢f the inventicn the protective skin

i has a thickness at least of the order of abecut .01l5 inches,

(0'5g”ﬂhnd zhe substrate has a thicknese of the crder of about ¢
to S5 times the thickness of the skin.



I nt erconnected extruded scruc=, Ural cornponen.ts as aforesajd Lncl adi nng

hol l ow wal | | and roof panels and cornecting coljXums. The wall panels are
anchored to the concrete pad by concrete igcroduced Internally into said
holl ow wal | 5 panels and/or. connecti ng coFutms as . desired. It will also

be understood chat If desired the house structure, including the walls and
roof, can be clad w zh any decorative excerior as desired. 10 _

The invention further r&si d&s PAsfiRgreet Hodmof ther ARNgrthersteatdesakn
compoTients by:cogihs Adha0st Bec8aPRt hehheraBPEast k Cosltbenahds t heos &l af of ced
pol yvinyl substrate to facilitate extrusion and _o effect the bondi_ng

t her ebet ween. "Th@¥er3RHNGt HidFRf EANRPBEREE CRARANG et PHAYVHTY 1 hEXM dRF st ood
fromthe foll gmb@graleéahbeﬂndeseghabkg(ﬂ:gga{s@%s\lg gﬁggawnsﬁ&@@%m L In t&es
acconpanyi.ng drawi ngs_- s~ BRLE DEDSCRI PTI ON OF THE DRAWNGS Figure 1 is
a perspect’ ve~vP s tadhsﬁgﬁeght8H§PPhtteﬁpﬁf“eﬁ?rﬁﬁéﬁ‘rﬁe?hbp?% j gnc
structural coepparaisni pontroidanerewnpt Whihe covertrodingi goeesBoosha

br oken away vi L 0g; Rowit he L P f the. house .skt .0 conggete
ad 10 F pur B e R e Pk Sy v ourTPT Lot et rhg
the seating ofoBewaFhep&adf SkirhembederageapddinFeniohkiagrvhrhndieasi ng
where anchori agnapdphethbaECRa-Cane ekpoaked! Be khkeinaBrbgcknbeegdesd.

“ N

i0 said reinforced core and said skin.

In accordance with the preferred Zorm of the
invention, the thermoplastic skin provides an attractive

maintenance Iree smootn surface adding to the appearance

(P

‘-3

and ease of handling and interlocking the structura
components as well as providing én impacT resiscant suriface
protecting the glass fiber reinforced cors ané the embedded
glass fibers agéins: external shock. Moreover, the
thermoplasnic skin can be cclored as desired and provided
20 with appropriate ultra violet protective agencs as will be

understood to protact such color and prevent weathering.

‘The structural system of the invention has
particular value in the housing £ield whereby a house or
gvf 25 building may be constructed on a concrete pad anéd formed of



15 Figure 4 is an enlar ged br oken away per spectl ve view illustrating a pair
of panel nenbers and a joiner therefor ready to be assenbl ed. 20 ,

Figure 5 is an enlarged end view illustrating' the manner in which the -
j oi ner connects to adjacent panel conponents. Figure 6 is a broken away
cross-sectional view 25 illustrating4he structure of a typical extruded

structural conmponent having a thermal plastic core or substrate :
incorporating reinforcing glass fibers with the exposed exteri or surfac.&

covered w iﬁt@rm&@@xﬁggaaatger@_(-i&aqe@ct“?,gnggess&@sg% 5 f.ace “and
enbeddi ng thelgéas‘s fi beﬁi to_be a‘pchoe?_ reb;/ to e substrate.

Figure 7 i 5% YWoNAELV PR BROT iRANeSLS, 258 RPGRREC 69 35
Figure 8 i schummekerrtmasgliepepetsi axe drmhdriddusbr ahengonde w6 parbl age of
t he exteri g? x\ﬁg, 45?%53;&:%9@%(1 EEE.SH“HW\B‘Q opgggh ﬁgfiléw‘i{ qLof panel s at

the ridge ure away perspective view 5
illustr t.ﬁ@nalmmMQﬁ m%%e*"&oﬁ‘hé’é’ﬁﬁ a5y d@@llﬁﬁﬂ pr &% wiielh \a ksie

i nterl ocki Be @@@é@sﬁ&d Q:QﬁltVQfaaﬁbﬂﬂél@t‘-fé)fHBd%@ sRsaEtuf®, carry electrical
ures. 10 and 11 illustrate

wiring intern
ot her for ng™ 8?‘% tl‘beo%’ r?n?%%org‘bg‘r @B Lﬁﬁ‘l§l Yar8 4% s a broken away
perspecti véeco:e&l:;?& skuextiiorgashdesboedi ng of the |ower end of a roof panel

10 The invencion further vesides in the method of

fcrming the structural components by ccextruding the sm’*ot:h o~
thermoplast::.c skin and the reinforced polyvinyl substrate -\
to fac: lJ.t:a.t.e extrus:.on and o effect the oonding
.nerebetween

5 .

' These and other features of the invention will
pe understood from the following detailegd description taken
in conjuncrtion with the accomparying drawings -

Q



15 on the wall structure and the capping for such | ower end roof panel.
Figure 13 is a broken away perspective view of a wall corner illustrating
how t he hollow wal | panels and 20 corner -box connector or colum constitute
concrete forns to receive concrete or the like to anchor the wall structure
to the concrete pad and to create an inprepg®able rigid wall structure of
discng;e concrete filled cells capable of wthstandi ng earthquakes,

t or nddoes and ot her natural 25 .chenonena while at the sane tinme providing
ef fective insul aBREAEaBESH g del-ghiafbneg er . Figure 14 is a
cross-secti onal V|em1|llustrat|ng a mnndOM/lnstaIIatlon usi ng an adapter
configured to 30 interlock with the wall columms and supporting a standard
wi ndow. Figure 15 is a top plan view of a wall which my be the wall of any
structure as well as that @&gmthQSQSBS gaheﬁybngvéheléﬁveﬂtAOHoagd

illustrating gt he use, of nl.y i.n _fhe box_conne ol

2 "Figure 1601 s CHRBFORERRas EApBREH ThEEPPRIaRt AT O S iknt SR
in which the indini degbrdance wﬁtthhpahBVSnthQMBelves as mell as the box
connector or 5 colum joiner are filled with concrete for nmaxi num wal |
strength. Figure 16a is a top view of a concrete pouring guide. 10 Figure
16b is a top view of the c&d@uaee Zgdisj@ broken away view showing how the

wall panels of the house sit on a concrete pad.

10
. | Figure 3 is an enlarged perspective broken away
A view illustrating the seating of a wall panel on the
concrete pad with the arrow indicating where anchoring and
reinforcing concrete or the like can be introduced.
15
Figure 4 is an enlarged broken away perspective
view illustrating a pair of panel members and a joiner
therefor ready to be assembled. | '

20 Figure 5 is an enlarged end view illustrating
the manner in which the joiner connects to adjacent panel
components. '

Figure 6 is a broken away cross—sectional view
25 i1llustrating the structure of a typical extruded structural
component having a thermal plastic core or substrate
incorporating reinforcing glass fibers with the exposed
exterior surface covered with a smooth thermoplastic skin
sealing the substrate surface and embedding the glass
30 fibers to be anchored thereby to the substrate.

Figure 7 is a cross-sectional view on line 7-7

of Figure 6.

35 Figure 8 is a broken away perspective view

illustrating the assemblage of the exterior wall pangls_and



of Figure 15a fitted atop a wall panel used to provide the concrete filled
wal | structure of Figure 16. 15 Figure 17 is broken away |,
cross-sectional view illustrating one nmanner of connecting the roof panels
to the house walls. Figure 18 is an enl arged broken away end view of 20 a
portion of a practical exanple of panel éonponent or nenber enbodying the
invention and illustrating the relative thicknesses of the outer walls of

the reinforced, core and the internal connecting webs or |ls,and the =73
bonded skin &yl MR} menein80d: B, EPRE CRAFLS OF The ShE0H Ak thesd
Figure 19 is a&adussen away view illustrating an extruded reinforced wall -
panel enbodying the invention having a decorative cladding applied to the

exterior 30 surface. Figure 20 is a view of a non | oad bearing i nterior
wal | panel in which the Blguread iran hrglexc avayy perspectayesuddvas paint .

35  Figuse 2hjssrahtaliy d hwalal J%iaWne’ bdx eBRReckBl! or SOYDgmparrier or
other simlar structure enbodying the invention and erected-wth structural

panel s and corRfMised gt dnterdeckdng meppguke seceive 4 ghanngl

il lustrating afoiididiisRer e edragcendcagitalt Werinyepht&rnal iy of the
structural par{gﬁ and connectors of the invention. 10

10 ' Figures 10 and 11 illustrate other forms of
panel box Connectors or columns.

Figure 12 is a broken away perspective view
illustrating the mounting of the lower end of a roof panel
15 on the wall sttucture and the capping for such lower end
roof panel. -

Figure 13 is a broken away perspective view of a
wall corner illustrating how the hollow wall panels and
20 corner box connector or column constitute concrete forms to
receive concrete or the like to anchor the wall structure
to the concrete pad and to create an impregnable rigid wall
structure of discrete concrete filled cells capable of
withstanding earthquakes, tornadoes and other natural oy
25 phenomena while at the same time providing effective o/
insulation against heat and.cold transfer.

Figure 14 is a cross—sectional view illustrating
a window installation using an adapter configured to
30 interlock with the wall columns and supporting a standard
window.

‘ Figure 15 is a top plan view of a wall which may
be the wall of any structure as well as that of a house

35 embodying the invention and illustrating the use of
concrete only in the box connectors or columns.



DEJTAI LED DESCRI PTI ONi  OF THE PREFERRED EMBODI MENTS The struct ural
conponents of the invention have great utility in the erection of a w de
range of structures 15 but have special inportance in the field of housing
since there is a desperate need for | ow cost durable or permanent housing

t hroughout the world which efforts to date have not been able to resol ve.
The PeqU|renents of such housing are that they nust be constructed from
conpgpénts that_ can be 20 massed produced at | ow cost and qui ckly and
easi |y assenbled to forma durable or per manent structure by unskilled

wor kman. Further the resulhjn st& céure % be_such_as t stand W de
variations in climtic con #P%Eﬁs § ggﬁ ﬁPeag?ymf?ﬂé?gﬁ |ng *Yhe shock
of earthquakes, 23lusbratddgsa wahll, stebtturei in aviti snchiee divsl vildugll cells
humdity, "%w %@ Eﬁ@ﬁ&ﬁ&%efﬁéﬂggfve.w 49941 £U L W G0 Udd tQJr or

rupturing. Such housin ervious to termites and ot her
insects. Additi eﬁ&umy jednps erm@ihhedemycmm%otoem*m.wlmst
have a satlsfactgg¥eggthaesthet|c appeal .. The present invention in addition
toits utility for erécting all kinds of other structures for the first:
time enabl es the provision of housing neeting all of the 35 above criteria
as wll hereinafter appear Figure Wéa~is~a~top~viewl 4f it Sotiefet€nseuting
Figure 1, a typi house whi ch the invention provides has walls 1
assenbl ed from PF pénels 2 and a roof 3 assenbled fromroof panels 4 as
shown in Figfte 8. 5

_ Figure 16b is a top view of the concrete guide
1 of Figure 15a fitted atop a wall panel used to provide the
concrete filled wall structure of Figure 16. -

15 ' Figure 17 is broken away cross-sectional view
illustrating one manner of connecting the roof panels to

the house walls.

Figure 18 is an énlarged broken away end view of
20 a portion of a practical example of panel component or
member embodying the invention and illustrating the
relative thicknesses of the outer walls of the reinforced
core and the internal connecting webs or walls and the
{ bonded skin layer sealing the exposed external walls of the
25 panel

Figure 19 is a broken away view illustrating an
extruded reinforced wall'pahel embodying the invention
having a decorative cladding applied to the exterior

30 surface.

Figure 20 is a view of a non load bearing
interior wall panel in which the skin has been replaced by
a coating such as paint.
35 '



The wal |l and roof panels are configured-to be connected into the housing
structure by interlocking mating engagenent w th adj oi ni ng nenbers:* so that
t hey can be assenbl ed without the use of tools as hereinafter nore 10

fully discussed. As shown in Figure 2, aII that needs to be done to prepare
the site of the house is to construct al@ncrete pad 5, having a reduced
thi ckness border flange 6 forntng a 15 Iedge to receive the wall panels 2,
as shown particularly |

[ ure nel § 2 ,have spaced exteri s
and interior walls 7 an n%ﬁt%% ¥} & W%§;§W§é Wy 8f 28 %P BCfirng e
I nternal cell swal,i rxicmnmlnatrrdmxcro&t ethar lsémnmaredtaecthtesemhbéylibg t he

Ao 2 de?’t. onaﬁr{y’iq\{h%%qi Urtte rdeq}gul §E%8@9u9§i %ﬁgi?h anchor rods

structure. &Concrete rovi.d
11 as desired qmuqurmgqsﬁotm dlt‘ﬁﬁéltd@ml s 10 to anchor the 25 .concrete
poured intg the cells and hence the wall panels to:the pad. A runner 12 is

provided to contain concrete frontseepllg out underneath the wall panel . As
can be seen if Figure 2 BRU¥R 2# JF Ry diagramdlipstrating: e H’BG&@S&H& t he

size of the cadic w&:o&rcar@ N Thendaveneiohhalithhet eutbutayepanél s ght
gap Gto thei%ﬁa;keof the wal at t he &élckened portion of the pad. This

provi des a ‘tol ROPEF AT %ﬁ%? PPs will fit down around the

thick part of the pad and rest on the 35 thinner border flange 6 as again
seen in Fipgure 2 and as also shown in Figure 3 of t he draw ngs. When t he
| t

concrete I's poured into the wallsi

The structural components of the invention have ~
great utility in the erection of a wide range of structures
15 but have special importance in the fiéld of housing since
there is a desperate need for low_cbst durable or permanent
housing throughout the world which efforts to date have not
been able to resolve. .The'requirements of such housing are
that they must be constructed from components that can be
20 massed produced at low cost and quickly and easily
‘assembled to form a durable or permanent structure by
unskilled workman. Further the resulting st:ucture'must be
such as to withstand wide vafiations in climatic conditions
and be capable of withstanding the shock of earthguakes,

Q)

25 tornadoes, wind, hail, rain and snowstorms, high humidity,
wide temperature ranges, without corroding, rotting or
rupturing. Such housing must also be impervious to
termites and other insects. BAdditionally, to be truly and

~widely accepted, such housing must have a satisfactory

30 aesthetic appeal.

The present invention in addition to its utility
. for erecting all kinds of other structures for the first’
time enables the provision of housing meeting all of the
35 above criteria as will hereinafter appear. |



does, as found in conventional concrete pouring nethods, contain a certain
amount. of water. As can again be seen in 5 Figure 3 of the draw ngs, the
wal | formng panels are |left open at their | ower ends where they seat atop
the concrete pad flange 6. This allows the water in the concrete to
effectively drain out the bottom of the wakl panels and, although runner 12-
does provide an effective guard against 10 concrete seepage from beneath

t he J. panels,. it is not a water guard and therefore allows any water
fromthe concrete in the\Mﬂithﬂﬂ&ﬁé:éﬂb&ﬁtd|Fmgh&eoﬂ t betppdlcalhbo@seunner

12 further provi %ﬁhc% o d‘in%%%ﬁ%hnggo@tgkkgflﬁ”&a st %L_‘Qé&bi’é‘&‘ :.sozf?" o

t he outer edge of the concrete ustra ed 1n Frgures 5,
adj i ni ng panel s vald @@@pﬂédztenUeacannécﬁeésb9mh1?6|ﬁE@mJEPQ#KPQ¢ﬂ%ﬁ Qﬁ?S
shown in Figure %@thhqnf@q wedgof the panels are.20 interlocked with a
vertical colum 14. Colum I4 is a typical colum- for i nterlocking wth

adj ol ni ng |nt§rlocked panel pairs intermediate the length of ‘the wall while

col um 15 is a corner col unghe Qfannfa@rd Q@efn a%@]l@l atcegcmkhgu!\bucbonmt at
a corner.- As shown in Fi re f|IIed

with concrete Jﬁi%ﬁﬂ?ﬁﬁﬁg gﬁPESrgae °Pﬁén€oﬁ BFE“ngb%in$ﬁf AR FRRLS
11. Figure 15 |IIamﬂﬂggmgntthéthladabionnuhmeebenSysohEthn#hay|¢gp(hﬂ|Jnns

Lt and 15 recel Ve gaaihele withehfatntl 04eCotOrbbl Skl Alére LANEIEL ik DOL
the colum 14 and the interna cell 8 e wall panels 2. If the

house struct#fe F?lﬂﬂt@ﬁééﬂsFGdbe subsequently noved, sand can enpl oyed in

pl ace of concrete i n the colums and/or internal mall-panel cells as

desjred 35 to give the structuyral strength and anchorage glred. Adio,'of
nee e done

courfe, the internal wall % Shop dfyE3EuEse 2 1 tha s to b

to prepare the site of the house is to construct a concrete
pad 5, having a reduced thickness border flange 6 forming a

15 ledge to receive the wall panels 2, as shown particularly
in Figure 3.

The wall panels 2 have spaéed exterior and
interior walls 7 and 8 connected by transverse webs 9
20 forming internal celis 10 into which concrete can be poured .
as illustrated by the arrow A as desired to provided an
‘extremely strong pérmanent wall structure. Additionally,
the concrete pad can be provided with anchor rods 1l as
&J desired projecting up into the ceils 10 to anchor the
25 concrete poured into the cells and hence the wall panels to
' ‘the pad. A runner 12 is provided to contain concrete from
seeping out underneath the wall panel.

As can be seen if Figure 2 of the drawings, the
30 walls of the house and the size of the concrete pad are
dimensioned such that there is a very slight gap G to the
inside of the walls at the thickened portion of the pad.
) : This provides a tolerance to ensure that the walls will fit
down around the thick part of the pad and rest on the
35 thinner border flange 6 as again seen in Figure 2 and as
also shown in Figure 3 of the drawings.



| ocking wall colums 14 and 15 can be filled with material other than
concrete including insulation material. Alternatively, the colums could be
filled with concrete and the panels filled with insulation material or such
5 . other arrangenents as desired. To have the house of nodular form for
conveni ence, the wall panels 2, joiner M8, and colums 14 and 15 have been
di mensi oned to provide a |lateral distance 10 fromcenter |ine of colum to
center |ine-of colum of one meter. The-thickness of the wall panels 2: from
exterior wall 7 to interior wall 8 has been conveniently selected as four

I nches as a balance bet Waen tbset candreteutls wabkred rimg theSwallsgl lix, of

course, may sd 8L ef& d1§n &&&éﬁ(}ﬁs&% ent“t@h rerddy %uﬁn%vﬁle%%%i whi | e

substantlally Thner s reduc andTChe anount o “&oncr et e
t hat such wal c@nt:ahnaec@ﬁtam aMPuRt rof é@tﬁ: ‘Fi §&r cap2agefa bgpeeesnds of

20 the wal | spig@fr€e §apPeEhdYaraihdd\V i lwa0ap é&ﬁ&hypaméugga}lea&%% 18 .

enbracing the exterior_and jnterior wall's of the wall pane seat

t her eon. Th|s°9%?laEaﬁhﬁ$rb€%ﬂ?¥§eQﬁse¥9Rﬂq<5N@§bﬁPP§uP&Ppoﬁh&n&°ﬁ§§e§e
sl opi ng upperpsdr£2a8gd 9610 PhPPILsNe thaterdinokheheohegbrpansl s 4. 25

As sh F th f f I to th

T oping el | SAbeSeTaLy SeRTR St I Bt edasbe el LoBeRndacden | n
concrete in omktnéughwahhnenllﬂnﬂdﬂbcprovﬁda'mm efifectparchuaekl agafinand 30
proj ecting up b e On#a&fapftlgm %éaatgﬁqgfe WP pahed8CUGET 1 BY nBYT 522

and washer t he u P
water guard and therefore allows any water from the

concrete in the wall panels to drain off of the pad. The -;j
runnexr 12 further provides a guide assisting in alignment
of the wall panelsialong the outer edge of the concrete

15 pad.

As illustrated in Figures 4 and 5, adjoining
panels are adapted to be conneeted by a joiner 13 and then,'
as shown in Flgure 15, the free end of the panels are
20 interlocked with a vertical column 14. Column 14 is a
' typlcal column for interlocking with adjoining interlocked
panel pairs intermediate the length'of the wall while
column 15 is a corner column for interlocking adjoining
walls which meet at a corner. As shown in Figure 15, the =
25 columns 14 and 15 are filled with concrete 16 and are 4
anchored to the concrete pad by the anchor rods 11. Figure
15 illustrates the.situation where.only the connecting
columns 14 and 15 receive concrete, whereas Figure 16
illustrates concrete in both the column 14 and the internal
30 cells 10 of the wall panels 2.

If the house structure is intended to be"
subsequently moved, sand can employed in place of concrete *
in the columns_and/or internal wall panel cells as desired
35 to give the structural strength and anchorage desired.

——

Also, of coﬁrse,_the internal wall cells 10 and/or the



of rod 20. Hollow end cap beam 24 with flanges 25 enbracing the upper and

| ower surfaces of the roof panels closes off the | ower ends of these panels
but provide 35 suitable drainable openings 26 which also allow air
circulation through the holl ow roof panel's 4. ALl As shown in Figure 8,
centrally of the depth of the house is a haléow ridge panel or beam 27 of
sim|ar construction to the wall panels 2 supported by a yolk 28 5 . carried
by -a ,‘Q_gl'urm 14. -Interl ocked on the top of the ridge beam 27 is.d roof panel
ri dge connect or besrkidty halhgclupisnd 4 apld idncansbppbililad sithanatefhal

which term nate i rwardl [ n i ngers 31
whi ch proj ect i-nt%%%’fs%%efe&t \r%c(rié%jfi %?a%gggagtgéﬁlggésgg?ﬁfe and
hol d the | ower sdftRenatdiyediy,stdie csolliumnst foudisy benféhdliedgwike gppereteads

of .the roof panelgnd GHPdriide F1QAWKL GrithAinlsdda i8Rt ma3feksaDr O Qﬁéht 0
cover the spagl-ngﬁ et ween t he upper ends q{r the roof panels 4 and interl ock
e _

therewi t h whi | AFTARISME NG S & AeS/ugh 15 the ridge vent, the
rodof cells 27 and out the vent openings 26 in the eénd cap 24. The roof

panel ridge beam27 is provjded with cl.osed hgll o ections 3% underlying
t he support surfaces 30 to* 2 sttr}Peeﬁb?‘hsear? ?‘f‘%&“ﬁﬁryff)ﬁg‘r’e 8% 20 The
roof panels 4 maycdraresnidinensitdves waildl pamefls Rhogeipért had, wahd pahehss 214

ook chncs oo s e R0 A SR B2 Aub LR B RERa6op] k02 esstance
separation 10 from center line of column to center line of column of one
meter. The thickness of the wall panels 2 from exterior
et wall 7 to interior wall 8 has been conveniently selected
' as four inches as a balance between cost and structural
- strength. Such walls, of course, may have a greaﬁer
15 thickness but this adds to the cost while substantially
thinner walls reduce wall strength and the amount of
concrete that such walls can accept. |

As illustrated in Figure 12, the upper ends of
20 the walls 1 are capped by a hollow wall cap beam 17 having
flanges 18 embracing the exterior and interior walls of the
wall panel to firmly seat thereon. This wall cap or beam
_ is of a hollow configuration and has a sloping upper
LJ | surface 19 to support the lower ends of the roof panels 4.
25
As shown in Figure 17, the means of securing the
roof panels 4 to the sloping wall cap surface 19 may
comprise a threaded rod 20 embedded in concrete in one of a
wall column 14 or internal wall panel cells 10 and
30 projecting up through wall cap 17 and a wedge clamp 21
secured by nut 22 and washer 23 threaded onto the upper end
of rod 20. Hollow end cap beam 24 with flanges 25
_embracing the upper and lower surfaces of the roof panels
closes off the lower ends of these panels but provide
35 suitable drainable openings 26 which also allow air
circulation through the hollow roof panels 4.



25 - between the | ower roof surfaces 33 and the upper roof surfaces 36 may
be increased, for exanple to six inches/and as well the glass fiber cagntent
may al so be increased. Simlarly, the depth or thickness and gl ass content
of the ridge panel beam can be increased where heavy loading is to 30 be
expected. In addition to the colums 14 7for joining straight wall sections

and the corner columms 15, as illustrated in Figure 11, colums 37 are
provi ded for 35 connecting an internal wall panel 38 to the panels forrijng
one of the external walls 1. = It is highly desirable to conceal the %%

electrical wiring to benssetown therhguse 8nteéﬁei:&y1wcbfmfhé hdepett IGE TO

this end, ther shown i re 9,a colu rres di colum 14 °
- and desi gnat eaggsﬁfﬂsemﬁfcﬁ Fﬂg¥%%e§1 %aﬁ’?n&r osxbg’ee%“ %gfg%lﬁ ch
proj ect intericonsyrottibe tol the wall gpanels riduppdrired] )bYI R epdsi2ite '

?In'[ 3?%23% tOCBEQX%g\AﬁﬁchdgT’QM ?y % mter‘?ﬂ&g cg‘e%}% e%%l rah%e[,elrs ?geto

provi de a sepheame2dopart nent m2n¢brr$%$e|qqnquMQﬂ|hyam3&ﬂ-hﬁ .
services. Thig1§ @.ﬁ@aic@oﬁoﬁﬂﬁélr@rg%pégt Viwsketh ik as iilah @ledkigatiéannel
40 within the, ,col um ' close of Iﬁgn concrete %ﬁng%égwgred
into columm 14" PBWREG}¥ BRE FeARYRTALHLFERdh i ng
43. Figures leaighdpibhesbointeathe eee]t\bs cde ecﬁabikﬁa I:ﬁﬂﬂi Ij:@rﬂflst lae teoncr et e
into the | mntg ut _exppst ng %0 onpar t 42 Sonerghe. In
partlcula\rqSa §5F 9?63n§h§ﬂggaF %ng?%$ %ﬁf%h?%ﬁ %#) gen alcléi Sddi cat ed at
44 _ thereby anchoring the upper ends of the roof panels to the

ridge beam 27. A ridge vent 34 is provided to cover the \J

spacing between the upper ends of the roof panels 4 and

interlock therewith while allowing air to circulate through

15 the ridge vent,'the_ropf cells 27 and out the vent openings
26 in the end cap 24. The roof panel ridge beam 27 is
provided with closed hollow sections 35 underlying the

support surfaces 30 to impart strength and rigidity

~ thereto.
20 | |
_ The roof panels 4 may have dimensions similar to
those of the wall panels 2 but, where increased roof spans
are required or heavy roof loads are anticipated, the depth
_ of thickness of the roof panels that is the separation oy
25 Dbetween the lower roof surfaces 33 and the upper roof -/

(152 4-mm)
surfaces 36 may be increased, for example to six incheS/and

as well the glass fiber content may also be increased.

Similarly, the depth or thickness and glass content of the
~ ridge panel beam can be increased where heavy loading is to
30 Dbe expected. |

In addition to the columns 14, for joining
.straight wall sections and the corner columns 15, as
illustrated in Figure 11, columns 37 are provided for
35 connecting an 1nterna1 wall panel 38 to the panels forming

———r

one of the external walls 1.



having a series of openings 45 provided therein. As shown in Figure 16b,
the jig 44 i's placed atop the wall structure and the openings in the jig
align generally centrally with 25 each of the cells or conpartnments 10 in
the wall structure. O particular interest, the .opening through the jig
over colum 14' does not line up with the ggnpartnment 42 formed by the
channel 40 engaged with the guides 39 which are protected by the body of
the jjig. Channel 40 and guides 29 30 are in abutting contact with the
bottom of the jig and, therefore, when the concrete is poured through the

jig, th t t 42 i ff I f
e 19 has [he agded benefrt ‘EnatoniY Bestagate’ c3 Sphce (NG Eldor el

concrete is fill Bd§rdng tocbauysedsin h@h@,m@uﬁﬁé?tesn@eudf withighdlien g lils -

t]be jig rtel atl;/ewboichi@s endﬁoerﬁé.lfcilznffltsﬁw&sm I@igaﬁcé csbrar QEARmANY oveL fltow

of concrete material fromthe wa ruc e, appr.ecj a a

to produce a %tafPErespPorRding Eﬂdc‘ﬂ ni.-#:ta%q ‘{ﬁﬂvytﬁr@tﬁ?cﬁpgg thh npl e,

a house -structutrcanddessrpatd aboypag:eqwnﬁgaeztdwealamjmls pammtents

panel s such as th vwal, | nelks i r t he
$PpeERTSE ERYoeo RN R i, SRR e P o

roof panel s, the he 11 eans to
have t he structuoapoamtesdiEﬁgthoaadt¢dmmbtﬁﬁﬂ|$k}d§ﬂ§ﬂid§ﬁtﬁvquﬁﬂﬁiﬂhﬂme#r

functions. At tEﬁaﬁgaE abnﬁaviﬂgbfneﬁf&éacﬂaﬁ%@émcm%ﬁ@ﬁ&le0 be

capabl e of being uced in large quantities | ow costs

Wi | e ordi narQ tﬁéFﬁﬁ%Pﬁ%tP€§1§ﬁcﬁh%sf%??ﬁﬁs o @EOEGe FoISpRATALe
chloride (PVC), gsmphethnenti by £5truesiving whosinged s bapethdihadddds.ng
proe:pt does .
This separate compartment 42 provided on
assembly of the channel 40 within the column 14' can be
15 closed off upon concrete being pou:gd into column 14' to
leave the channel operi for the reception of the wiring 43.

" Figures 16a and 16b show features which enable
loading of the concrete into the wall without exposing
20 compartment 42 to the concrete. 1In particular, Figure l6a
shows a concrete guide or jig generally indicated at 44
having a series of openings 45 provided therein. As shown
in Figure 16b, the jig 44 is placed atop the wall structure
and the opehings‘in the jig align generally centrally with
25 each of the cells or compartments 10 in the wall structure.
Of particular interest, the opening through the jig over
column 14' does not line up with the compartment 42 formed
by the channel 40 engaged with the guides 39 which are
protected by the body of the jig. Channel 40 and guides 29
30 are in abutting contact with the bottom of the jig and,
therefore, when the concrete is poured through the jig, the
compartment 42 is effectively sealed off from the toncrete
flow. The jig has the added benefit that it provides a top
ievel to which the concrete is filled and, because of the
35 smaller size of the openings in the jig relative to the



not have sufficient strength to constitute a |oad bearing structural nenber
adequate for the building of a 20 substantial |oad w thstandi ng or

per manent structure. Further such a nenber has unacceptabl e di mensi onal
changes with tenperature. On the other hand, strengthening the plastic
material in a manner which renders it uﬁeconon1cal to produce product
therefromis equally unacceptable. 25 The structural conponents of the
present invention are achieved by the use of a thernoplastic material =~ 7

rei nforced i IFERAFIReREn FdrzashalelRE £8 RFEVERY ?ﬂ@rﬂﬁﬁ?%ﬁ?VC brovi des The

requi site stryi@detdche®erdnd Frortheowbnol syetctarstill flowabl e through
an extrusion die. In this way the conponent can be conti nuously extruded

with the reinforcing constituents distributed throughout the thernoplastic
material and-with the vt [will dereaprorqudearsid tdiatg toopiroducesaastiabheegr al

at thei BUNGic 35 peril et DRLGAUEKURN LUST FBP! 8oLhgrd o1 4T R0L0

agents such as monéy bers and known éxpansion tontrol
agents such- @&nuﬁunmwm%aﬁb@wa@@edaab@Wﬁf§¢ephgeag§h? vartewst it uent

particul arly dsgfdtledtdy delie 1 @SR a3 tR¥ERRRON aﬁema nssm SEBhhe & B
fibers. These gl ass fibérs when an%hored in a g c mat eri al, such
y ThE Gvaib

as vinyl chl §3Ensgnd, JodngFsy thenFEPEdRARS PR Rt e
reinforcing ayd wpargiloktapetand theg rilgeabeansstochasei thdl setrmcttxliwal

vari ous ructural .10 co one s of, the inventipn. A suitabl e, materi al
i ncor por ;bl n % ]('bl cptbearlng capacggy:. go pergo_rmatt.)helr
functions. At the same time, to be practical these

s

components have to be capable of being produced in large v '
quantities at. low costs.

15 : : . While ordinary thermoplastics such as vinyl
chloride, eg. polyvinyl chloride (PVC), can be feadily
extruded to a desired shaped, the resulting product does
not have sufficient strength to constitute a load bearing
structural member adequate for the building of a

20 substantial léad withstanding or permanent structure.
Further such a member has unacceptable dimensional changes
with temperature. On the other hand, strengthening the
plastic material in a manner which renders it uneconomical

o to produce product therefrom is equally unacceptable. .

25 - N
The structural components of the present
invention are achieved by the use of a thermoplaétic
material reinforced in such a manner that the reinforced
thermoplastic provides the requisite strength and expansion

30 control yet is still flowable through an eétrusion die. In
this way the component can be continuously extruded with
the reinforcing constituents distributed throughout the
thermoplastic material and with the walls of the component
being continuous and integral at their Jjuncture.

35

——



fibers which can be used in the production of the structural conponents of
the invention is available under 15 the trade-mark FIBERLOC fromthe B.F.
Goodri ch Conpany of Akron, GChio, such nmaterial being described in detail in
B. F. Goodrich's U S. Patent 4,536,360 wherein very fine short glass fibers
are bound within a conposition of vinyl cll®@ride resin. 20 The presence of
gl ass—tibers in the PVC or other thernoplastic material while providing
tensuhp strength and expansion control to the naterial creates an extrusion
probl em and, if they are t#bilartgbenadarecknowvnctitemenlastioxeinfancing

practical to extgygResNgusRl &l flne RULTSH Bitess Uoibdid ¥t Xadind e@@aﬁfsibhe

ofder of a fewmcrons In dianmeter and a fewmllineters in Ieng_§ n%nd in
<

concentrations nﬁ?nﬁF%%%%¥9t¢QﬁPt%uﬁFﬁﬁeﬁ%w%ﬁﬂ%}%ﬂﬂﬁﬁﬁ%ﬂﬂ%&ﬁ' | RIfing

about thirty-fivegert CeAt cHystEt Wit math syl I arseddll Tod hepirebentf
glass fibers and Vi n

fibers createé %Y?%Y*‘gﬁbggéllgﬁﬁﬁs%%séﬁt heft#’(r?%%?gg%&%% : hﬁéglﬁafsfom a

gl ass fi ber reinfﬁbeed phamtémnhntgdxinta)qhﬂnmdpkdstﬁi mazeiriad such as
i . Thi I "
i mpact . This potgnt) cﬁ?ﬁff@éesg\? ééﬂmﬁﬁf AN Jpve) t,hg,z%ia% the

fibers. Accor di f he "I nventi on, bl ens
encount er ed mﬁthr?%%iﬂ%%eoxe nﬁp{ﬁ%ns;444x§xpan#&qnaqqat#péﬂépﬁg constit uent

while utilizing eniPgbfebeselisi AlitLNd Onfitke GualiiduseSthaeukaan resol ved
by co-extruding with the glass reinforced thernoplastic a snooth

t her nopl ast iX@ sk??l"‘l&%’\‘/%‘l‘?ﬁgof HePe dnsrenft 1 posed

&J A suitable material incorporating small glass
fibers which can be used in the production of the
structural components of the invention is available under

15 the trade-mark FIBERLOC from the B.F. Goodrich Company of
Akron, Ohio, such material being described in detail in B.
F. Goodrich's'U.S. Patent 4,536,360 wherein very fine short
glass fibers are bound within a composition of vinyl
chloride resin.

20 ' _

' The presence of glass fibers in the PVC or other

thermoplastic material while providing tensile strength and

expansion control to the material creates an extrusion
problem and, if they are too large and too concentrated, it

25 is not practical to extrude the material. Preferably such

fibers should be of the order of a few microns in diameter

and a few millimeters in length and in concentrations not

greater'than, and preferably substantially less than,

about thirty-five percent by weight based upon the combined
30 weight of glass fibers and vinyl chloride resins.

Also, the presence of the glass fibers creates a

brittleness which makes a structure produced solely from a
glass fiber reinforced plastic subject to potential
35 fracture from impact. This potential increases with

———r

increased concentration of glass fibers.



surfaces of the various structural conponents. 10 The snoot h

plastic skin may be PVC, rigid PVC, sem -rigid PVC, ABS, polycarbdnate.

Sui tabl e thernopl astics are available from G E. under the trade-nmark GELOY

and NORYL. 15 Thus, accordla_ to the preferred formof the

I nvention, the structural conponents haV|ng the characteristics desired, as

shown partlcularly in the enlarged views Figures 6 and 7, conprises a core

or substrate 46 conprising a glass fiber reinforced 20 thernDpIastlc sugﬂf

as PVC and a co-extruded snooth outer skin 47 covering the exposed exterEor
surfaces of the structurbtcoodpogene. titepxsferved Sorpeofa thenber of usef ul

pur poses.. a 25 I f r 8nign e core
or substrate 4 &?ﬁéﬂgﬁbqgrate 'S songﬁh n%Q&F?Igagﬁ J.:Hgsﬁg’ér gcgggare
rough and abr a@lass wfierwras dihe dfeﬂexrf@@iaxgs congsisupnsj wbilegutAldadngt he
surface of gt hetﬁélbétﬁéﬁ@ﬂ@{@ﬁff&%f&&ﬁi&)iﬁﬁh@i&@ﬁﬁw& baeﬁoyesamdea

ESﬁSeEéL&LEnt?mi%qtaé‘étéx?%ﬁism‘” (e Sareto FeIBEPEond: LRPEPOPIREELe o |
co-extrusion O&m&&ﬁhttuefmnpxﬂﬁtihsé@in(nmnyringndhseeksetheloakposedposed

surfaces of the uc ggpgpg ﬂgg s of noisture

t her eby nalntaf%sﬁﬁg%% f egrl E% ﬁ@ﬁhg Oﬁpbﬁg5§§ glass fibers to

substrate plastic.. Further the outer skin 47 not only covers exposed gl ass

fibers 48 put these exp0§ﬁé ginaééhfbrgﬁéléeam? nﬁa@wwd nﬁ@qd PV,

thernDpIastlc material so the exterior surface t he conponent
semi~rigid PVC, ABS, polycarbonate Suitable thermoplastics

are available from G.E. under the trade-mark GELOY and W/
NORYL. |

15 Thus, according to the preferred form of the
invention, the structural components having the
characteristics desired,.as shown particularly in the
enlarged views Figures 6.and 7, comprises a core or
substrate 46.comprising a glass fiber reinforced

20 thermoplastic such as PVC and a co-extruded smooth outer
skin 47 covering the exposed exterior surfaces of the
structural component. '

The skin 47 serves a number of useful purposes. -
25 Because of the presence of the glass fibers 48 in the core J
or substrate 46, the substrate is somewhat brittle and its
surfaces are rough and abrasive with.portions of the glass
fibers projecting through the surface of the substrate
rendering the substrate somewhat porous and susceptible to
30 the ingress of moisture which can adversely effect the bond
between the glass fibers and the thermoplastic material.

~ The co-extrusion of_the thermoplastic skin
covers and seals the outer exposed surfaces of the
35 structural component against the ingress of moisture
thereby maintaining the integrity of the binding of the



5 totally snmooth. The glass fibers in turn in becom ng enbedded in the
outer skin lock the skin to the substrate so that the expansi on and
contraction of the outer skin is fixed to the expansion and contraction of
the substrate which is controlled or limted by the presence of the 10

i ncorporated glass fibers which have a muci?~2mal | er coefficient of
expansi'en than the plastic. Another inportant function of the outer skin 47
IS thée the thernDEIastic material selected for the skin 15 can be

fornmul ated, as w ¥

ap8 Eppere| be cqubstrate eadtiad Funtherar the outsal ghén

agents providi ng amast sesy ?%%ﬁ%i@%ﬂ?%w Y e ot fhiedRact
structural coﬁpon%ﬁ??g?ﬁeg%%ﬁs %ikﬁﬁ?rﬁék ‘B?%I’baﬁﬁbﬁ@ﬁFmﬂéiFﬁﬁ%ﬁ

resi st ant

resistant.
can be made rg§|s
t he i ncl usi on “of

The ouiateskad 43 the a*wimosmﬂfa&tee cﬁ’l)tlﬂ!&&!dn@@mltodlsng and

£868008 Phoofi e SR, gt Hiselep,dp ByeRmbe’ Y

skilled in the aremb&tidedoini tlxe | outerf $k¢n(in9klhhﬁuﬁhimbxpr&ms sgbstzate

smoot h skin 47 thy
are essentially nalntenance free,

corrode,

the wal l.s of the S
provi si on f ortq nt LRESFRGERTBH 9SS t FibekR sthich have a muc ch smaller

S £R&P! eﬁetéfpgﬁgy dé' &g Oéoé&éétri%t wfalthgo qmﬁenkm\w ygh

|npac resi st ant not

rot or rﬁé’t‘eﬁnﬁovxhh%hew#¢5-‘ffé“ ?ﬂfér‘%ﬁ?‘ﬂ’t}’sactté%lﬁt GF’@ spbsfrate
and other insectsyh88h is controllé® FAT1imited Iy idHd Pricdepdel B itaar e S5,

15

20

25

30

35

anel s, whether wal |, panel s 2 or, roof pan 4, make

coefficient of expansion than the plastic.

Another important function of the outer skin 47
is that the thermoplastic material selected for the skin
can be formulated, as will be appreciated by those skilled
in the art, to include agents providing impact resistance.
Thus the skin can provide an impact resistant or absorbing
covering encasing the exposed surfaces of the structural
éomponent, therxeby rendering the structural component
impact resistant. ' '

The outer skin 47 can also incorporate any
desired coloring and can be made resistant to ultraviolet
radiation so that it will not fade by the inclusion of a
weathering agent as will be understood by those skilled in
the art.

The combination of the coextruded substrate 46
and smooth skin 47 thus enables the proviéion of
structural components which are essentially maintenance
free, and impact resistant, and which will not corrode, rot
or rust and which will be impervious to moisture, termites,

.and other insects.

As particularly illustrated in Figure 5, the
walls of the panels, whether wall panels 2 or roof panels



structure by being extruded to provi de opposing slide channels or grooves
49 inwardly of the panel edge or side walls 50. 5 The spaci ng between,the
exterior and interior surface of the panels at 51 and 52 extending fromthe
grooves 49 to the panel edge or side walls 50 is reduced to accommobdate the
t hi ckness of the ends or flanges 53 of Z%e 10 joiner 13 illustrated in
Figure 5 or the projecting walls 54 of the various colums 14, 15 and 31
illustrated-ip Figures 9,,10 and 11, Wth this.arrgngenent, the exposed ;
surfaces of the BEREIREQFLETREchPR 19 TiRPnsteR dATPaERE BPURRe | o ndks
or col umms t ostresemte shydvél mprextmudes o peoydsied opposdogs slibde | oi ners

13 have intur gggpt vJ) n a e L@k he
grooves 49 in %’eﬁé\gg?ggn 790 p%e#%ﬁ%g&o%% }e{l:rl?%i %?g(rérloggg?hg%e\%\nggh.
Simlarly, 20walh® $dx connectors or colums 14, 15 and 37 have i nturned
flanges 5@ adapted to slidingly engage and seat in such grooves 49 to

ef fect quick and sinple indingiinterIockin' assenbly of the conponents

Wi thout the use of tool Thexspacing between fhe gyterior and; inteFiog
interl ock thesefthes ofINié qraneld satbGlofaridh&2pextenddng Eoghthyg concaved

il d_in Fi 5...Jhi s maj ' he 5 f tact
W th the web SEPEYE? S [0 HE BRIRE G 22y o BBdhEs SPnte: FEROGPa TR
wal . This wehcéemmédate S thiciaress afottheoeadsdowi fhangesskdnos7thad
woul d t hgpef 0?81:?&?'?5- fiiﬁ%@&f"il??m&{hﬁ:ep%”%k ead. p?hg%%trﬂﬁ @hhaggenent

avoids any interference w e slidin nterlock 1f ances of the
panel walls 594 a9 the variers iyl Bhadd eldcendd31Thélpstratsdsidot h skin

47 35 extendpigipeddyf heo el ©f . twid RudisnadrbhaeaeatdStae bhgbsed
surfaces of the panels are flush with the exposed surfaces
of the joiners or columns to present smooth continuous

15 exposed surfaces.

The joiners 13 have inturned flanges 55 adapted
-to slidingly engage and seat in the grooves 49 in the wall .
and roof panels to form an interlock therewith. Similarly,
20 the box connectors or columns 14, 15 and 37 have inturned
flanges 56 adapted to slidingly'engage and seat in sﬁch
grooves 49 to effect quick and simple sliding interlocking
assembly of the components without the use of tools.

(@]

25 To facilitate ﬁhis slidinglinterlock the end or
side walls 50 of the panels are slightly concaved as
illustrated in Figure 5. This maintains the panel end 50
out of contact with the web 58 of the joiner which on
assembly becomes interior of the wall. This web 58 of the

30 joiner is not covered with the skin 47 and would therefore
resist sliding against the panel ‘end. Also this
arrangement avoids any interference with the sliding
interlock if the tolerances of the panel walls 50 and the
joiner web 58 are exceeded. The joiners smooth skin 47

35 extends around the ends of the inturned flanges 55 so that
they easily slide within the grooves 49 at the panel ends.



they easily slide within the grooves 49 at the panel ends. As noced

W.:h the panel ancd j .iae c¢J nponents assenbl ed the uzski nned joi ner- webs
58 are‘contained ,nternally within and protected by the wall or roof 5
scruccure. In -he same vein, -he transversgwwalls 59 of the columms or box
=onnectors 14, 1S, and 39 are unskinned and, when assenbl ed, are co-tained
inter:-aiy wwthin and pro:ected by the wa:l structure. 10 : Wi | e
the Quter snmooth plastic skin 47 presents a very attractive appearance
whi e may be colored as desired, as shown in Figure 19 a decorative facing

| lustrated at 60 may be’apfl FE3eEovEihd Pematansiuahdagcintt @aninek=sTh S

decora-ive faci repsean:eakenanyr siesiied {88y warsSHE N AS iq¥L d _-br ck,

. stone, clapboardnﬁggqghgvlbkgh; Zgﬂﬁﬁlffat§o be_gpgféﬁﬁgé%ﬁ‘ lg%sche r oof
ing panel s may also nave-a Tacrng tod HIMAHEE P¥orhe ivaldg oxsmeedl es, and

. the like, thé f &EENGTHERAG BNt Zadeshriny waiy,suhkablsnspaiee diaaqsanyapical |y

i -liusctraed at Hib =bBukhguss B0k gggg 8 e | |s are no.
reqoired to have the same | oad bearlnéﬁggggcﬁ?y §‘tﬁ§f 3~ €p Rrgkianed

previously desc@PedVPAN ABSHRRIQE r 3F o IS6dRAPAE Lotextss lyunditténnahlis of
‘the house., t.hatrozected bpsthece: Vhai-dhere> Walls are to form+tnterior
wal I's, -he thernop astic mate-ial of these panels, such as the panel 62 -n
Fi g= 2C, nax contai n-reinforcing agents other than glass fibers. Such other
rei nforci ngt8gent s i ndi cal¥Bdls: the maler csmmdwde pikkelcf skior B yatesesits
mineral f iberssonvergnattbactsverdsidarani® «BYER ASy O Gdi-Gar hgnat e
W“hf?h woul d be go33diky LLOYROLE in Figure 15 a desoracive facing
\/ illustrated at 60 may be applied to the canels such as wall
panel 2. This deco;acive facing can take any desireé form
-2 such as simulated Srick, stone, clapboard and the like. ==
will also be sppreciated that the roofing panels may also
have & facing to simulate roef tiling, shingles, and the
like, the facing being attached by any suitable meanc
diagrammaticalilly illuscracted at 61 in Figure 20.

Wnere the wall panels are no:,requiréd to have
the same load bearing capacity as the wall panels
previously described in the oreferred embodiment for the
outside walls of the house, tnat is for instance where the

25 walls are to form intericr wallis, The thermop.astic

1N - material of these panels, such as the panel 62 :in Figuré
2C, may contain reinforcing agents other than glass fibers.
Such other reinforcing agents incicated at 63 may comprise
other fibers such as minera. fibers or non fibrous material

32 suck as calcium carbonate which would be readily fiowable

through an extrusion die. Further, the plastic outer skin
may be cmitted.

_ In such cases, the exposed surfaces of the
pane:s can be decorated and covered or sealed by a layer of
- paint 64 as illustrated in Figure 20 or by wallpaper or
decorative panelling and the like.

[#9]
W



:t.rough an extrusion die. Further, the plastic outer skin nmay be omtted.
In such cases, the exposed surfaces of the 35 panels can be decorated and
covered or -sealed by a |ayer of paint 64 as illustrated in Figure 20 or by
wal | paper or aecorative panelling and the I|ike. paint 64 as illustrated
in Figure 20 or by wall paper or decorati%2 panelling and the like. The

nmet hod of formng the structural | oad 5 bearing conponents conpr|5|ng t he

panel s 2-and 4 | u d 3 t he I ner Il Taps
or beams and t‘?%{‘}% &P ip s lé‘cis&rg&rﬁgjztgoofhéyl nven % i }r%%ol ves
coext rudi ng trdecnmnﬁiverpanamﬂkng|andnmhawLakesk|n | ayer 47 S|nultaneously
wth the glass fiber 10 reinforced substrate material 46 and utili zing
such skin layer as a lubricant to facilitate the flow of the substrate

material thr ough the forThegnetked & Sormivukithedistgudtarsli daagy er
protects tg %:gé a;m cﬂ&ﬂf&r &%ﬂs%gceﬂbasaadlshﬁrshu 4, Sghating same
rasion

fromthe 1 gl ass ends or portlons of the
substrat e nat FEMNG (l4h S t%?rralth@ori’}?él‘?@ﬁfs 13ugRdathenrapinERRS208Nd 4
whi ch have i ntisgahed dﬂ&wrﬁ@m@&xeﬂu@hdﬁmp@bsaacaedihgl toi agebet ween t he

Uhi ckness of Chbiarfon TR deaddtanl bRY BiodEK Bebpoplhdtss
portions 7 andna:emigaly %mtlmr élarpdimal tanepushy whtbkhb%géﬂsﬁhéimbs 9

chosen at 3 065-d fieMsisded té\ﬁogwateo%attleqa%mx Baveuei2921hf skBRSSK®hH - 080

inc A mhlle the thickness of the skin
layer as a lubricant to facilltate the flow of the

substrate materla; through the forming dies. By so | :J
. coextruding the skin layer protects the surfaces of the
forming dies contacted thereby, isolating'same from the
15 abrasion of the exposed fiber glass ends or portions of the
substrate material.

In the sﬁructural components such as the panels

2 and 4 which have internal ﬁransverse webs such as webs 9

20 bridging between the wall forming portions, extrusion is
facilitated by having the width or thickness of these webs.
‘somewhat less than the thickness of the wall portions 7 and
8. As a practical exam%%e,jwith the thickness of the webs
9 chosen at .065° éfc?ﬁf/,the wall portions may have a

25 thickness of .080 mche7wh11e the thickness of the skin 47\-)
nmay be of the order of .015 inches, thus making the panel

Lo--w mm)
walls 7 and 8 .030 1nche§4th1cker than the internal webs.

_ Structurally, the walls 8 and 9 of the panels
30 can be looked at as the flanges of an I beam and .the
transverse webs 9 as the webs of the beam in considering
loading capacity. Similarly, the ends of the joiners 13
., can be looked at as the flanges of an 1 beam while the
transverse web or wall 58 is the web of the beam. The

c——cmen o

35 columns 14, 15 and 37 can be considered as box beams for
structural'purposes.



may be of the order of .015 inches, thus nmaking the panel L VOL fo V) walls
7 and 8 .-030 inches/,thicker than the internal webs. Structurally, the
walls 8 and 9 of the panels 30 can be | ooked at ‘as the flanges of an

beam and-the transverse webs 9 as the webs of the beamin considering

| oadi ng capacity. Simlarly, the ends of the¢g oiners 13 can be | ooked at as
t he fLanges of an | beamwhile the transverse web or wall 58 is the web of
the bgam The 35 colums 14, 15 and 37 can be considered as box beans for
structural purposes. It will be appreciated that the exanple given is

purely an exanpl e and the specifihg Qb”ﬁﬁ?&:@&hé‘@é PhAP 0K Whsarfdtle IR Vis
be altered as appreciated by those 5 skilled in the art. The individual
structural conponBR¥Fe1¥faRhexpRpeft#BA Bhe PR U diansieneEo Michuous
lengths and are cptopéttabnéheafiepeagdly apgtdbt éstllidseGppriedilitedl®y those
connection, it mnl%.gg afgreﬁéated that these conponents are capable of
bei ng sawn and® noPEhLdeHi tRok®er8pture to provided for door and wi ndow
openings and the like to receive the windows 65 and doors 66 illustrated in

Figure 1. 15 As shown in Figure for app! 'QQQ [TBY,
conventi onal wi ndow havi ng gﬂgt%ﬁéﬁ?&dﬁggsg?gsﬁfépo%ﬁ¢r-ré¥é¥%:nndaﬁﬁﬁg t he
wi ndow sash 68 cainyenyioheageaextsgdedoimplong teantdinvgns, lengitige andoarew

20 thernopl asti CocaagELr st 70ne Ge L Lyl IEChPNE el e .MBGn this
10 connection, it will be appreciated that these components
are capable of being sawn and notched without rupture to
L7 provided for door and window openings and the like to
receive the windows 65 and doors 66 illustrated in Figure
1.
15 :

As shown in Figure 14 for example, the window 65
may be a conventional window having a standard plastic
window frame 67 mounting the window sash 68 carrying the
glass 69. To mount the window, extruded hollow

20 thermoplastic'adapters"70 are provided which are formed
with channels or grooves 71 which interlock, for example,
with the inturned flanges 56 of one of the box columns,
depending upon the position of the window, corner box

&;‘ column 15 being shown. The adaptors are proportioned so
25 that with a window they span between two columns to
maintain the chosen one meter modular format of the house.
Thus, the window unit with adaptors 70 illustrated in
Figurellq it will extend between interlock with the corner
column 15 and an intermediate column 15.
30 o _

The adapter 70 is provided with legs 72 which
interengage with and carry the window frame 67. It will be
understood that the window unit including the adapters 70
can be simply slid into position or assembled in the same

35 manner as the panels and connectors are assembled without
requiring tools or other fastening means.



wi th channels or grooves 71 which interlock, for exanple, wth the inturned
fl anges 56 of one of the box col ums, dependlng upon the position:of the

wi ndow, corner box colum 15 being shown. The adaptors are proportioned so
25 that with a wi ndow they span between_two columms to maintain the chosen
one meter nodul ar format of the house, Ffus, the window unit with adaptors
70 illustrated in Figure 14 it wll extend between interlock with the
corner colum 15 and an internedi ate colum 15. 30 The adapter 70 is 7
provided with legs 72 which interengage-with and carry the mnndom1franﬁt$7
It will be understood thaimibervarndavgemerits reandienprdvd dedafioer s 70 can be

sinply slid infgo. &%ﬁé&étﬁif}ri e Hdb seSss' Ul A% a3 §§e g%?ﬁg?yfév Efaﬂfé‘e' S

and connectors are asse urring tools astening
means. = 27 Slmiplastic awyeoneht decaie .l;YrGPpet_eGiﬁoeda_ccommdatlng the
doors 66 which also are readily available in plastic as will be readily
appreciated. .5 Wiile the use of the structural conponents of the invention

to forma house or bui | dVhglesthRsess Rf the drqtunaducomPPrERSRs Ofhe use

of structural €REPDICERISEEay ddien taOhU&@el arenhmaﬁagr ipr aduermaea Sh rrplhe
In this

bonnecti on pariFEith B SHE 30 135 o SERRGeRERT RatbRBRracked

with joiners 180omrdingk£nrthbtﬂnvanhmm@cﬁomspapduamogoaedimpleonalktEB

~ poured thﬁbﬁ'nsﬁghaas a highway sound barrier, a fence or a divider. 1In
this connection panels corresponding to panels 2 are
provided and interlocked with joiners 13 or if desired box ~;)
connectors and anchored by concrete poured therein to a
concrete base 74 with anchor rods 75. Such a wall will

15 have exceptional permanency, strength, and weatherability
with low cost materials and can be erected quickly and
~easily by simply sliding the componehts into interlocking
engagement. Figure 22 shows in diagramatic form the use of
panels 2, formed into a simple enclosure 76 using corner

20 Dbox connectors or column 15

It will be understood from the'foregoing that -
the ihvention provides structural components and a
structural system for erecting structures from simple ey
25 structures to complete buildings in which the structural  ‘w
components having the requisite load bearing and structural
requirements can be mass produced at low cost and can be
erected and locked‘together by simply sliding them into
'place so that erection can be effected rapidly and easily
30 Jjust by a pair of workmen. |

In addition to their other advantages discussed

. above, the structural components have low heat retention,
that is they form poor thermal sinks and do not readily

35 transfer heat'and_cold; Thus, in_using the structure for

building enclosures the wall structures of the enclosure,



concrete base 74 with anchor rods 75. Such a wall will 15 have exceptional
per manency, strength, and weatherability with | ow cost materials and can be
erected quickly and easily by sinply sliding the conponents into

i nterl ocking engagenment. Figure 22 shows in diagramatic formthe use of
panels 2, formed into a sinple enclosure #gusing corner 20 box connectors
or-cQLgnn 15 1t wll -be understood fromthe foregoing that the invention
proviges structural conponents and a structural systemfor erecting
structures fron1phwpﬁeﬁlﬂ%lysWhantﬁiéiedowtbhptemeréthCthFide1eMﬂeiieﬁka

structural = *J GAURUEYLA HaKiAGe! DRor EANASELE bPALIEAU NI LAY Struct ural

requi renments can be nmass produce om/cost an can e erected and | ocked
together by sinply sliding theminto place so that erection can be effected

rapidly and easily 30 just aAyaid, PEor ¢heV@iukT8Ang! Bfaﬂghéi@? 6o bbger ot her
advant ages dlscusgigﬁgbove the structural conponents have

retention, tiat P PIPor kPBoSRCENERARI TRE KOS RARRIHIAATS gﬁﬂﬂﬂ}" apd.

transfer heat angreetide alkugircnlugiog &Bewsll uss Wievimy Xow Iu11engna1
encl osures the wall res t he nclosure particul ar
filled with concF8f‘8“°%383¥3e38%§%1*?e e?ﬁs%?ré?l%nt%g%rn“ét %n{r ansfer of

heat and col d. Adasnlatdent hgahnetdthg bfahsfer ef drealt [and Sdid [Wizepgh ttee

fact that the rogBepgRgE§i§5e°ho£hgmbgggdpﬁgv|de air circulation as well as
having | ow t hermal conductivity enables theSe panels to form excell ent

i nsul ation- afhi nst the transfer of heat and cold through to the interior of
the building. It should also be noted that the interlocking

N connections between the various structural components
provides a tortuous path effectively blocking the ingress
of moisture,at'these points of connection while, of course,

15 the components themselves are impervious to moisture

penetration.

Although various preferred embodiments of the
present invention have bgen described herein in detail, it
20 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
clﬁims.

— -



10 I't should al so be noted that the I nterl ocki ng connecti ons between the

various structural conponents provides a torEgggg,paLh—e%+ECTTVély bl ocki ng

the ingress of noisture at these points of connection MI“EL\N course, 15
n

the conponents thensel ves are inpervioud4to noj mm Al t hough
various preferred enbodi nents of the%mt |\1\‘“ 4 @on descri bed
herein in detail, it 20 will be appr by t*hoSe skilled in the art,
that variations nay be nmade thereto without departing fromthe spiritwef
the invention or the scope of the appended clains. - 1. Hol | ow

rectilinear,therno ' 2.4 14 4. +15,37) for .
a structur a'll' syst e%&@g&mﬁ%ﬁ%é{%%%ggﬁm mnfso gl“'f dé1 nal | y

ext endi ng i pirerylsogki A RARSulad )in fvOKs by aé&ﬁ!f r ' ngagenent
wi th adj aceE{1 ’n%aﬁgigzgmgorrponent sg%st%g‘?algt‘gﬁticglg int da{it%gsaﬂcﬁels?gl g Eol | ow
conponent | %@iﬁﬂiﬂM&mﬂngﬁu@ﬂb@hbgmﬂQ@S@M@ﬁdﬂﬂd ierlospagt

resi stant and weather protecting skin (47) substantially thinner than the
wal | s of saiedgagecrsint atith adjacent snevinig compdneh)s clpamerizzd in that each syid chhoi de
reinforced with a reinforcing and expansion controlling constituent
extruded i nhollowrzompanenbisna gerexmysienrafagsolbow sobstran (46) aadandmpazt r uded

| mpact resistant and weat her progecting, skin (47). .covering the surfaces of
sai d hol | owresisR e w %Pm%gpﬁé%g‘%"bﬁ@éﬂm Ws‘gﬁhéhﬁ walls hol | ow

conmponent is._inel ocked w t.

Q. mat i conponent, s’aid kin _has a thickness
suLf icient ©88 SURlg. g su W‘?R@@?‘g&"ﬁstm H'é‘"é(iﬁ% ng rough i
1 1 p . t t+
Surtaces. 5 emREeq iuPh SRR v ESBRSIA hTalts Ko RARE 000
ta said skifniohollow Brehaviils Fodgh sifitle With sBR & Sffuddd Bt 01 S

I nches and _ _
resistant and weather protectng skin (47) covering the surfaces of said

hollow camponent which are exposed as exterior walls when said hollow
component is inwerlocked with 2 mating component, said skin has a thickness
sufficient to cover and scal and interlock with the underlying rough substrate

surfaces 1o present said cxposed exterior walls as planar smooth surfaces.

2. A hollow component according to Cleim 1 characterized in that

said skin (47) has a thickness at leést of the order of about .015 inches and

said substrate (46) has a thickness of the order of about 4 1o § times the -
thickness of said protective skin (47).

3. A hollow component according to Claims 1 or 2 characterized in
that the spacing between opposing walls of said hollow component (2, 4, 14,
14°, 15, 37) is of the order of about 4 inches.( 10l ‘bhm)-

4. . A hollow componem according to any of the preceding claims

characterized in that said polyvinyl chloride substrate reinforcing constituent



said substrate (46) has a thickness of the order of—=a nes the

t hi ckness of said protective skin (47). 3. A hol | ow conponent
according to Cainms 1 or 2 characterized in?; t thelﬂ"ﬂ”’ﬂ“ﬂﬂﬂmmwf
opposi ng wal | s of said hollow conponent (2~4, 14, et t he
order of about 4 inches< | 01 bJ. 4. . A hol | ow conponent icdording to

any of the preceding clains characterized in that said polyvinyl chloride
Co aly of the preced: ng: hobew iinonent socordins R 2Bk of e PRRRRRBAINGE -
cal ci um car bona Eraeatige W URD SBRIRHFT bR SUBRRE SRS skl
(48) (63) are mmevalt Iber o orr ol nock prickil calbndle Rl fac pibnlis (0T
enbedded in sai®3kin (47). 6. . A holl ow conponent as clained in claim

5 in which said substrate surface is porous and said co-extruded skin seals
t he underlying substrate surfaces agai nst the ingress of noisture. 7.

A hol | ow conpongnt accoy di to Clainsg 1. 2 or characgterized jn that said
pol yvi nyl chl or?de subS{.?‘gﬁgwrc@”mmf Pﬁf"é‘é‘@ﬁtméﬂwﬁ aqterizedgnghat 1 per s
(48) having a dé’ﬁﬁ \ £4- . i of .d. gl ass

fi bers being a snal lﬁ[)seﬂr%teﬁtbé’g\gdg} %ﬂe%%(%%gﬁ%{%ﬁaﬁ%@s@%’ s. and
pol yvi nyl chl or byl ofwhich are AnftRaRE #Niaid GEA'@7HY to any of the preceding
clainms characterized in that said skin (47) conprises a polyvinyl chloride
containing inpact resisting and weat hering agents. 9. A conponent
according to ang of the %rpecedi ng clains characterized in that said holl ow
conpdnent conprPses a hyhoBewromponent asiglaimed ingclaim Sdu whidk waid sbswamect ed
by edge walls (50) and having jnternal web walls (9'}l spanni ng between said
si dewal | s, sai dSWTaRei§ RosORNSaid conetwided, skin seals the underlying substrate

surfaces against the ingress of moisture.

7. A hollow component according to Claims 1, 2 or 3 characterized in
that Said polyvinyl chioride substrate reinforcing kgent comprises short giass
fibers (48) having a diameter of a few microns, the concentration of said
glass fibers being 2 small percentage of the combined weight of glass fibers
and polyvinyl chloride. ;

8. | A component according to any of the preceding claims
characterized in that said skin (47) comprises a polyvinyl chloride containing

impact resisting and wéathering agents.

9. A component according to any of the preceding claims
characterized in that said hollow component comprises a hollow panel (2, 4)
having spaced sidewalls connected by edge walls (50) and having internal web
walls (9) spanning between said sidewalls, said sidewalls being formed with

N longitudinally extending inwardly projecting oppositeiy registering grooves



| ongi tudi nally extending inwardly projecting oppositely registering grooves
means and sai d inpact resisting and weat her protecting skin (47) totally -
enconpasses the eterior surfaces of said panel Hanel
according to Caim9 characterized i n“ghlat sai dmﬁm umlllumml ) are of a
substrate material (46 and are thinner than the substrate"pdrtlon of said
skn coated wal | s (46, 47). |. A panel according to Claims 9. o 10 -

characterized in that the substrate portion (46) of said skin céated V\@L,I s
(46. 47) hameans aad Rsiddmpact reRISUDE Aad vmatha:a:mmneg skim(4Fhratallpbs (9) Mave

a thickness of t he org r of,.065 i nches A panel according to )
Claims 9, 18pqom P SXIIIr SuEfaces ok Pﬁ%dsmﬁ) -coat ed edge walls (50) are
concaved. 13. A stntwural conponent as clainmed in any of Clains | to 8

char acteri zedhi n that said conponent conprises a hol [ ow boxfconnect-or (14, -
or oy éiﬁl at 3%2.“? "B BCAROBKAE T it BBRGRENAY B B %@%ﬂﬁg(ﬁ?? (56)
oot ot ve' SEP8 (PhS(ord sibiitald s (A4S i ifbed laiind REbSGa " S\ 1

* 14, Apbfionon said bkini dvaesd whRS (a8)l4751 i ¢ structural conponent (2, 4,
14, 14'. 15; 37) having spaced I ongi tudinally interlocking means (49, 56)

for sli dabl y interlocking: engagenent w th adjacent mating conponents

characteri zed in that s |d cofrponent i s coextrusion of a hollow substrate
(46) conpri $&d of FdIPRDS MO@PS)I‘Q’@W&&Q?AQ W#dﬂ@ﬂ@and expansi on

cont 1oL 1110 o3k Boftich (H65'oF Sk Shad DSHEPOIRR 6, s CeSRACH B
order of .08 inches and said webs (9)-have a8 thxckness of the order of .065

inches.

12 A panel according to Claims 9, 10 or 11 characterized:in that the
skin coated edge walls (50) are concaved.

13, A ‘structural component as claimed in any of Claims 1 10 8
characterized in that said component comprises a hollow box comnector (14,
147, 15, 37) having walls provided with opposed projecting flanges (54) N
provided at their endé with oppositely registering intumned locking fingers U
(56) said walls, flanges (54) and inturned fingers (56) béing coated with said

protective skin (47).



of said hollow substrate (46) which are exposed as external walls of said
conponent when sane is interlocked with mating conponents, the walls of

said substrate (46) covered by said skin (47% bei ng_substanti-aly—thi-cker
than said protective skin and the wi dth of ¥& d component between ﬁﬁl d

exterior walls (7, 8) being of the order of several mnmm’n ‘ l[ e
conbi ned thickness of said substrate (46)-and skin (4 y :
p

covered substrate walls. 15. A hollow rectilinear thernoplastic
st rultur al .conponent as clained in claim14 characterized in that it is

o SF?? yZif :i P nal - & BOUBP iR BeA! bl sSGRKEP cophpdil o0y 180
! bt . ; _ . o

v nga +hi clnis PP 3D ik SpRcldonRHBRRANS it Ridnd Rleahs (46, SRR (©)

substantial l'y %lﬂﬁ%%iﬁtgﬁﬂcﬁiﬂ _eh@h%‘é?ﬂ?ftﬁygl adpicenfifafingtompotents . A

hol | ow rectilinear thernoplastTic™s conponent as clained in claim

14 char act eri zeghdriictetiaéd i thag sgidtd et ifa RO¥x©R$168 G A hdlldw shbstratdS.
37) having integral |ocking fingers (55). 17. A hollow rectilinear
thermopl asti ¢ s¢46) Conprisedasiysulgvinyk ehldritlerouhtaining airsinfdrting and expansion
characterized in that the thickness of said skin covered substrate (46) is
at |east of thecsutesilingfagehvaid @Protecties theramy i skif 447) tovering surfdces|

t he order of about .015 inches. 18. A hollow rectilinear thernoplastic
structural conpofhsaid hadlow substrdts (#6) lvehich afe exposedds exivernal Wialls lofisaiden sai d
exterior walls (7, 8) is of the order of about 4 inches. 19. A hol | ow
rectil’i near thecompbnentiwhern same is interbenked veith mating compohents,ithe avallsaff t he
pred€di ng clains in which said reinforcjng and_expansion control|ing agent
i s cal ci um car bsidsubstpage (46) coveredby said gkini(47xbeingtsubstantally thigker than

substantially as hereinhefore described with reference to the (. AXcld, -nqg
Fipr; t D) said protective skin and the width of said component between said exterior

walls (7, 8) being of the order of several tens of times the combined thickness
of said substrate (46) and skin (47) of said skin covered substrate walls.

15. A hollow rectilinear thermoplastic structural component as claimed
in claim 14 characterized in that it is extruded as a panel (2, 4) provided with
locking grooves (49) and having a plurality of internal compartments (10)
| defined by webs (9) of substrate material bridging between said skin covered
\,, substmte.wa.lls, said webs (9) having a thickness less than said skin covered
substrate walls (46) and substantially greater than the thickness of said skin
(47).

16. A hollow rectilinear thermoplastic structural component as claimed
in claim 14 characterized in that it is extruded as a box connector (14, 14,

15, 37) having integral locking fingers (55).



accorrpanyi ng drawings r any one or nore of them

SRS L

_ 17 A hollow rectilinear thermoplastic structural component as claimed ~ .

,,,_,g.

in clauns 14, 15 or 16 characterized in that the thickness of said skin covered ~*
substrate (46) is at least of the order of about,08 inches,.said skin (47) is at

least of the order of about .015 inches.

18. . A hollow rectilinear thermoplastic structural component as claimed
in claim 17 in which the width between said exterior walls (7, 8) is of the

order of about 4 inches.

19. A hollow rectilinear thermoplastic structural component as claimed \o/
in any of the preceding claims in which said reinforcing and expansion

controlling agent is calcium carbonate.

20. - A thermoplastic structural componeng substantially
as hereinbefore described with reference to the

(exciuding Fygure 30)
accompanying drawings /ér any one or more of them.
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