:1- TI TLE: HOUSI NG SYSTEM W TH STRUCTURAL CORED HOLLOW COMPONENTS FI ELD OF

THE .| NVE IS invention rel ui | di f t he
teype di sc%%dél hwny Canadi an Appljj ¢HiS SHEREHASIBERNN Ty er 2, B%ﬁé;gs ?I | ed

May 29th, 1992, where houses or otlher b&EPUAREDst rucfiures can be easily and
qui ckly erected usi ng prefabricated extru?ed thermoptrastic interlocking 10

structural conponents. The present inventiton is further to ny Canadi an
Application Seri al No 2,097,226, filed May 28th, 1993, which provides for

i scl osed | n AEMLEay B %I kAT SR SEROCHEMABL TR ... o

to providing a nodul :HOJJI:O 3h enabl es the erection of

nodul ar houses or other buil d| ng struct ures having high aesthetic appeal
whi | e provi di {gQ strength at significantly |ower costs
than her et of ofklge BNSKSROUND OF THE | NVENTI ON There have been
provi ded puil di ng el ements V\/m ch are principally 25 limted to the

nieriors int Efndﬁ"a"'tﬁhﬁg&ré%ﬁ@ﬁ%ﬁ ok OW?%‘E&‘%??%? emne‘ﬂi‘% are

provi ded wthdﬂsoloeedmImmCanad;anlApnlmnanSmmm ledMayi ni ng
el enents thr ‘1‘? %%&%ﬂfé%ﬁi&ﬂ%s&ﬁéuﬁé@éﬁiﬁe
di sc ses t

Speci fication e us seri.es, 0 I I qw 30
square rect an@éip ly encctadusing prefabries ‘S&Wﬂg S’ft@gg%ﬁgd whi ch

are stoodgup shsttui cohtbonei®d. t hen tied toget her by rreans of tie rods. The
adj acent si de wal | s of these bl ocks have hol es therethrough so that when
concrete is introduced therein it can flow therebetween to interconnect
same. Wien such el emJhespmsentiineention iscfiurtheg$o my)Canadias ApplicationcSeasial

upwar diy 35 {@Chlirad, Hika My 28U, 19030 WhicR pRévibies rérintérdhl concrete flow
communication between the interlocking structural components disclosed in
15 my said Application Serial No. 2,070,079 and is directed to providing a
modular building system which enables the erection of modular houses or
other building structures having high aesthetic appeal while providing
superior structural strength at significantly lower costs than heretofore
possible.

20

BACKGROUND OF THE INVENTION

There have been provided building elements which are principally
25 limited to the construction of walls which when assembled together present
hollow interiors intended to receive concrete or the like and the elements are
- provided with holes which afford internal communication between adjoining
elements through which the concrete can flow. For example, German
Specification DE C23003448 discloses the use of a large series of hollow
30 square rectangular elements constructed from impregnated pressboard which
are stood up side by side and then tied together by means of tie rods. The
adjacent side walls of these blocks have holes therethrough so that when
concrete is introduced therein it can flow therebetween to interconnect same.
When such elements are used as ceilings, the holes therein are upwardly
35 facing so that there is no provision for lateral concrete flow between
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adj oining el efrents.. These he v hl ocks or elenents are awkward to assenbl e -
and requiweg ogizfipgat deal offl gl a +reege nunber of individual
el ements in their assenbly fji. A.&Eﬁrﬂt on. Moreover? 0221

R

‘pressboard 5 into square or rectangul ar 1orm and the resul ti ng wal | does
not present an inpervious snmooth aest het2c wal | surface. A simlar o
brick-Iike building el ement is disclosed in German Specification [err]

which al so has simlar disadvantages. 10 U.S. Patent 5,216,863 di scloses an .

telhongftt ed t ha%joimﬁg edres. M;s&hbllﬂdﬂﬂoék&@r sleanag &eramtfm mi‘ﬂést \r']V' th
e el ements_be ual l.y interc an en interc e
“provide a se??sgg{i’g? agc& 1) gE?aééﬁﬂp Bﬁhﬂfi)l@gsop‘?ngg@ 'P?l'(ﬁtn 193%5 . Y
internal |y celementein theuoasgembbemtogswall fonnatlm.t Mbwlovenrthenet eis pour ed
th t t |

b connect Hhulichite iR RIBH0CT Bheh R 1EAURIE R AbadARITYE B FeRBoRT, 0

wal I's whikh msg squarearirectangylas omn anddbe resulting wall does not presentfam mwor k
wal |'s may beuﬁ?\éﬁﬁfhs%ind&hlﬁ!btﬁ&hc@ﬂlpsdrﬁ&e( PVC) to give the colums an

attractive surface coating. Again, these individual. formwrk elenents
require a great deal of handling and, if they are formed of PVC, only

virgi nmaterial can . W simidar biick-lke bulldi ngpélement icdiscloséd P Germignde t he

el vi dual be?ﬁ%?éﬁ%@*%@%ﬁ@a&@ﬁ@&é e Wil BB ot on- anc

their cylndrical formto give themany structural -substance capabl e of

g\ e MU 8APaenPS, 218,863 Wislobedn bhghRAGhit! flexible willed SUMARY {

cylmder—hke shaped formwork elements with the elements being mutually.
mterconnectable and when mterconnected they prov1de a series of adjoining
closed cyhnders These cylmders are mtemally connected through openings

15 so that when concrete is poured therem it w1ll ﬂow therethrough to create a
wall formed by a series of mterconnected verncal concrete columns
encompassed by the thin formwork walls whlch may be left in place or
discarded.

20 The formwork walls may be formed of polyvinyl chloride (PVC)
to give the columns an attracuve surface coaung

Agam, these md1v1dual formwork elements require a great deal of
handling and, if they are formed of PVC, only virgin matenal can be used
25 and the matenal cut out to provide the apertures b_ecomes waste matenal

These formwork elements do not have mdmdual structural
mtegnty but require ; mutual lnterconnectlon and thelr cyhndncal form to
‘give them any structural substance capable of w1thstandmg the 1nu'oductlon
30 therein of wet concrete.

\
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According to the present invention, a unique nodular building systemis
provi ded t{ifo%%gmkhe use of novel hollow rectilinear extrud#rﬁ:r]A 100221

t:her mopl ast’i ¢ preci sion interlocking structural conponents iC 9ﬁave a
conposite structure and which have been cored in a manner to allow optinum
continuous interior conmmunication therebetween when sane are connected in

I nterl ocki ng engagenent while still naintaﬁning their individual structural
integrity, the conmposition of the extruded conponents being such 10 that
the cored material can be returned for reuse in the extrusion process

Wi t hout i npai reE@MMAR Y OF 7¢8t INVBNTION! he conponents. As as result the

I nvention provides a nos npo Lerial cost savings while at the sane
time providing a very significant conponent weight reduction to_reduce

shi ppi ng costs and f agiccotdihg té thelpresgntimventiomoa hnigweppodulan building di ng 15

erection. In tf : | | '&W%n‘ffﬂi ded
t hernopl astic Jyg%gﬁ&%ﬁw&éﬁé‘&a&gggx rltm on o z;‘etsaﬂg’ét&?g%% whi ch
may consti ut ¢hermoplasti¢ precisien imterlopkingmsructural compepents wtgh havgian out er

20 prOte.C“VE‘coi:g;gosgﬁ hireaindYwRithaRivie e dotedn ¥ imdtiner W@ tatlowal covering
the exterior expgsed sur

aces .t hereof wher.eby the terial ,;empved b
cutting, puncHiRIENUR-CONtNYOUS InteHEr W#Wﬁ%ﬁlﬁ%‘?’ﬁ&“ms%m%gs
therein can becdnﬁt%&ﬂﬁﬂ ih&rl%lﬁkﬂgﬁhg'agehim wlﬂlelstﬂbmanimhﬁmg !shdmsindlv:duall‘ tPe
co-extrusi on wi.t hout, adver.se af f ect.i. t | o | . o]
t he conponent ss.m‘fg‘“ﬁbﬂqﬁ%?%’i fWWeﬁSﬁ%&?%a%§%%%%£?@g f or
a skin comonethat thei cired andtetiblcambe actumed fortneusain theextrusion pregesshent so

that when sanawhﬁgéﬁglﬂmé%.tﬁggé%gﬁg ofSthBTonipdheRts. " A§ a8 Pedullftheubst r at e

will not be adver nvent] on "al so, provj des for the

mai nt enance ofinyentier provides a mash iMPERARH EPs g5 whilg aj the same
co-extrudi ng Cge W%n W RieP¢ t sipRifibiafit S6pBRe weight falutionad redade | i near
sl ope to be returﬁgg t e?et O??cﬁimtge}la%%iihg%u%er&;&l%ﬂip SUBSTI -{ali:TﬂEinSgHEET

shipping costs and fa ng ping and
15  erection.

In this connection, according to the invention, the extruded
thermoplastic components are formed as a coextrusion of a substrate which
may constitute or contain reground thermoplastic material and a thin outer

20  protective and aesthetically appealing skin of virgin material covering the
exterior exposed surfaces thereof whereby the material removed by cutting,
punching, drilling or the like in providing the cored openings therein can be
recycled to be used in the extrusion of the substrate of the co-extrusion
without adversely affecting the integrity or visual appeal of the components.

25
Further, in this connection, the invention provides for a skin
component which is fully compatible with the substrate component so that
when same is recycled for subsequent substrate extrusion the substrate will
not be adversely affected.
30

The invention also provides for the maintenance of correct
rectilinear form and precision interlock by co-extruding components subject
to distortion on coring out of rectilinear slope to be returned thereto in the
coring operation.
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-4 - The invention further provides a system of coring wherein when the

i nterl ocw a%%Pﬁﬁ) onents are interconnected the cored openi nﬂs th
in regis 2 and this registration is carried out throl§
of 5 the house or building formed therefrom This arrangenment of

erein are

GA05/M0221 | oyel s

regi stration or alignnment of the cored openings of the interlocking
conmponent s throughout the building strucddre not only provides,
exanple, for the free flow of concrete between 10 interconnecte
conponents formng the building walls but al so enabl es sinple standard
reinforcing bars or rods to be introduced interiorly of the i nterl ocked
conponents through {he al i gned openi ngs, fo provide added strength such as

tying together anch ermasnmﬁaﬁhq@rp es & $ystery of poring; wh @!’eé‘bﬂ’(heﬂte base -
or foundatlomem SipOhts afe mmcnhecttedlthélmtea eﬂﬁ@rs or

the 1 egi ot r <A a”d gistgio ”%pé"dﬂmsat%@tf g ﬁ?wgﬂh

usual

sl api ntjlerlmn‘se archuilding §otmed ﬂmrefmmnt i on, the| r spaC| ng or

~center-to-center span is made a function of the 20 slope of the

for
d

’g {[:)w de

roof. To-

provide for renoval of the opt'i mum vol unme, of 'materlal é the coring of the -
openi ngs comrensuratﬁlﬁ\mﬂﬁmmat)%m@m% t ol theeored f or
handl i ng ando tﬂﬁ Bﬂthet ﬁ&&s%ﬁﬁ@hﬁﬁ?&é&nﬂm sﬁ%ﬁlrll‘gf’

I ng

her ebet &Zéﬁr‘fééo'ﬁ&?n‘ﬁ”» “e@s ool ok o o

I ent MB ﬁann

suf fici et winltercbnmewgéd w%?o lltslfonnmglthe@udﬂmg‘lwallﬂ buoahotenablae

house const r FRRSAR

Sr 4 oy Eof IRROAREE i e e

princi pal |y intenloakedacomiponents thaough the-adligned openings to provide added
- strength such as tying together anchor rods anchonng the building walls to a

concrete base or foundauon, providing reinforced support in lintels over

15 doors or window openings, and tying roofs to walls.

and prOV|de
suanRI EF

si npl e
n

“In this connection, to provide the registration of the cored openi'ngS'

throughout a building having the usual sloping roof, according to the

invention, their spacing or center-to-center span is made a function of the

20 slope of the roof.

~To pfovide for removal of the optimum volume of matenal by the
coring of the openings commensurate with adequate retained component
strength for handling and stacking, the cored openings are shaped to eliminate

25  stress fracture around their perimeters and sufficient web spanning

therebetween is left to preclude breakdown between the openings and provide

sufficient web strength to permit stacking of the components. -

30  BRIEFDESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a simple house conéu'ucted

from

the structural components of the invention principally thermoplastic extruded
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panel s and box connectors and show ng the house raised off its supporting
base frommhi ch anchor rods extend; Figure 2 is a broken a

al evat i onarOIr {06 a panel nmenber 5 enbodying the |nvent|5% C%&ﬁﬂ?%‘s S
a top plan view of the panel of Figure 2; Figure 4 is a br oken away edge

el evation of a box connector 10 enbodying the invention; Figure 5is a top
pl an vi ew of an extruded box connector pr.i%t to coring; 15 Fi gure
6 is atop plan view of the extrusion of Figure 5 after coring; Figure 7 is
a broken away partly diagrammatic el evational view of an end mall of a

Fi'gur es 2 and PEIGIR 9‘@4&?9%“&?@83@??38?@%@ i SONSELR Dl sUbBGIRR®) .,
il lustrating thase ftom evhich anpchor rods extand;n regi stration throughout t he

entire building when the structural corrponents are assenbl ed; 25 Fi gure 9
I s a broken away perslgectlve Vi ew i1 lustr the e, of formon reb

ext endi ng t hrough t heFiguge 2tis acdyoken away r?S% 8‘%9 ahapsl me

pr oj ecti ngﬁrWﬁ@ﬂ{@@m@;ﬂe walls are filled with concrete as
illustrated in Figure 10; 30 Figure 10 is a perspective sectional view
taken at different heights of a wall section conprising a pair of panels
connected by a box coFigure Gris\ top plam view lof ¢he panel ofaliignge 2pncret e

i ntroduced therein; -6- Figure 11 illustrates a right angular wall
section connected to a linear wall section through a three-way box
connector and ill ust rEIgln'g4t1H@ broken awayssigereleyation oka bexcophectobget her

and with qgti %Mﬁﬁgu%vggubmmr dly

Figure 5 is a top plan view of an extruded box connector prior to
coring;

15 Figure 6 is a top plan view of the extrusion of Figure 5 after
coring; -

Figure 7 is a broken away partly diagrammatic elevational view of
an end wall of a building constructed using the panels and box connectors
20 disclosed in Figures 2 and 3 and 4 and 6 respectively;

Figure 8 is a diagrammatic view illustrating how the cored
openings are in registration throughout the entire building when the
structural components are assembled;

25
Figure 9 is a broken away perspective view illustrating the use of
common rebar extending through the registered cored openings to tie the
anchor rods projecting from the base when the walls are filled with concrete
as illustrated in Figure 10;
30

Figure 10 is a perspective sectional view taken at different heights
of a wall section comprising a pair of panels connected by a box connector
with the wall section having concrete introduced therein;

SUBSTITUTE SHEET



fromthe wall base or foundation; 5 Figure 12 is an end view of a roof
section %sﬁs of a panel connected to two box connectors enbodying the
inventio 1¥owi ng one form of roof reinforcement. The PETAIANMO221 om
center line to center line of the box connectors being the sel ected nodul ar
base unit for the housing 10 system chosen as one neter with the width of
the panel s and box connectors being selegted at 100 mllineters; Figure 13
is aviewsimlar to Figure 12 but.illustrating an alternative f or m of roof -
reinforcenent; 15 Figure 14 is a broken away perspective view of a wall

SFES'ngg igﬁgéne iéﬁ;@ﬂ%@uﬁﬁm Wt:‘f 5l it €otTiee ":S”?ﬁd ”gqﬂé’wutsgeof
$
lrgaglr n;o 26 gf Wt&ﬁ | r@rdﬁ}§ wap xconmtolyamigl ustrating rthe ase
&B e e E{B aﬂd‘Wxtﬁ’g t{e j‘%ﬂgp%wlanc hor

sectional vi N anchore
‘enbedded in rwﬂgbe&‘o?r ﬁ?\@%ﬁﬂﬂl’ and a | ocking vvedge and illustrating
how anche@r s aI ong the roof li-ne can be tied together by rebar proj ecting

t hrough the 25 aI| red 6 is_an. oded r oken
away gerspectlve VI agpé)"ﬁ;v'gﬁ'd‘)fg &ﬁr%ﬁ&%‘f’“lm type of
anchor used ¢onnecteduo ctwo(bommineetombmbodpmgahbenvdmronamﬂ'shomg tome roof to
t he gabl e et her
iy odan ¢ he Yo Ot kdde ot o}ﬂé%%. he @?@ﬁgﬁﬁﬁ@%ﬁ@%@?@ “feé%éf?ﬁ%%ﬁ gs and
enbedded i n Behexaornectors being the se odulanbase Ilméforoﬂleehousmgr uder for
extruding t sﬁwehéseﬂsasaomt& ich EHe W%thgé‘?ﬁhg&'hnd%ﬁ d&pﬂé&brsf eed

hopper and feed opper an strating e nateri al
removed in tabfén&g?%ﬁ'&déﬁépg ters; ‘

Figure 13 is a view similar to Flgure 12 but ﬂlustratmg an.
~alternative form of roof reinforcement;
15 - |

_ Figure 14 is a broken away perspective view of a wall opening for
receiving a window, door or the like and illustrating how the aligned cored
openings in the interlocking cored members permits the use of rebar to-
provide the strength to the lintel to carrying the overhead loading; |

Figure 15 is a broken away part vertical elevational part sectional
view showing a sloping roof anchored to a wall cap by an anchor embedded
in the concrete of the wall and a loclnng wedge and illustrating how anchors
along the roof line can be ued together by rebar pro;ecung through the

25 ahgned cored opemngs,

Flgure 16 is an exploded broken away perspective view of a sloping
end gable wall illustrating the type of anchor used in conjunction with a wall
cap member for anchoring the roof to the gable wall and illustrating how

30 such anchors can be tied together through the use of rebar projecting through
" the aligned cored openings and embedded in concrete;

Figure 17 is a diagrammatic view of an extruder for extruding the
panels as a co-extrusion having an input core hopper feed hopper and an input

SUBSTITUTE SHEET



being returned after being reground into the core feed hopper Figure 18 is
a view il |wetosasiogg the four different sections renoved 5 5)36% Illrng of
tthe panel the two outer sections being nade up of core and skrn an e two
i nner sections being solely core material; Figure 19 is an edge el evati onal
view of as an exanple a box connect or iIIu trating that the reference point
for starting the first coring is 10 the upper end of the connectot to
provi de a fixed di stance between this upward end and the starting point of
the first cored opening and showi ng that coring ceases short of the | ower

end of the parskin féeédhopper ndsillastrating ﬂimmamnala'eﬁiogedanlﬂelconn'gldpuaﬁmti ng

| E)B?t c\g?.eLS |1§ St pewg‘épﬁa\%g%%@dcoreﬁ %d%WbreZkC?Heﬁgh

the | ower end of the connector; Figure 21 is a broken away perspective vi ew
i ITustrating that theF3fireq® jsnovith {IBuRtng BedoRPdifFaERe R 'reid%

cored discs bqth,_of vmgchhr&e coLMerra gto be éﬂ&% nreturn&g to
the core feed oﬂ’ﬁé‘ronnﬂ’ f gections up ghipoe andyp) e
house | |Ifte&hﬂhndtbembmdnbeﬁmﬁbeﬁgcsblelycprceﬁw&idly a concrete pad
fromwhich project upwardly extending tie rods 3 which can extend upwardly

as high as desired. 30 The basic conponents of the walls 4 and the roof 5
of the house corrprr s eFignre i19iis @nredge rel¢ wationah viewo of as)amexamplc ZbosUBSTI TUTE

SHEET -8 - s?ﬁ'uﬁ b

connectors 7 are | u?tlésat tg{%etﬂai.__k&%%ée @gemﬂ#he ey 55 gg&.lﬁeé]?s o
arranged 18 exheupper endpftheconnectat o pravige a fixed.distance hetweemthis when t he
wall's are fil |r&$iva&dtdhd0ﬁilpﬂﬁts@axﬁnﬁépbmi o ghe fidse doftdl dpehiih@ ahd showtgiiae 10,

the e 105§ 11 L Shdrt oP b [Swei Mot he'ghef 7" ©1 ¢ P20 2

Figure 20 is a view similar to Figure 19 but illustrating that where
15 multiple coring, in this case three at a time, is carried out coring is stopped if
the lower most cored section would break through the lower end of the
connector;

Figure 21 is a broken away perspective view illustrating that the
20  coring of the extruded box connector produced two cored discs both of which
are core material to be reground and returned to the core feed hopper;

DETAILED DESCRIPTION ACCORDING TO THE PREFERRED
25 EMBODIMENTS OF THE PRESENT INVENTION

With reference to Figure 1, there is shown a simple house 1 lifted
off its support base 2 which is preferably a concrete pad from which project
upwardly extending tie rods 3 which can extend upwardly as high as desired.

30

The basic components of the walls 4 and the roof 5 of the house

comprise rectilinear panels 6 and box connectors 7.
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- exposed

The panels 6 are |ongitudinal extrusions conprising a core 9 and a 10
co-extruaﬁg outer skin 10 covering the surfaces of the panel which are
P48 panel is assenbled into a wall, roof, or TtHEAYOcture.
The panel 6 has parallel side walls 11 joined by transverse webs 12. The
si de edges of the panels are bridged by ‘edge walls 13 which are slightly 15
concave. Adjacent to the edge walls 13 t-l#-panel is provided with opposing
-inwardly projecting grooves 14 extendi ng throughout the height or |Iength of
t he panel and the w dth of the panel outmerdly fromthe grooves 14 to the

- edge walls 13 is sligygl A1 g@,eg I zed as wal |-
menbers are mtendedq.g{o%n?cq"?‘%f%v%{ concr t %\r%{ﬂgggghgg roof 20

menbers can SONNEEEFH IW‘H'& 8?6?%/ i t'ant ‘cost” savi ngs can be

effected by coring the panels to renove a significant volume of the plastic

nandl i ng, ohi pp ng. - Shedie g3 e A B i e Bimbly WP3hld theckix e
pouring of caonnettors 6Qndlwhewﬂml”waﬂjeamﬁﬂe¢m%amm 8, asdllustrated vva![Ih
t t I Y noo
rs)l ;ﬁgru;ﬁrr;@?? ni sﬁqg%mbﬂ?qu Oroﬂrrg?n aln Shggl Cl en[‘f’eﬁdo Sfal .

integrity anconemtepad@. appeal as aforesaid while renoving a significant
vol une of cored material resides in the fact that the panel is a

co-extrusion conpri sj a core fo St h and an outer ski vering
exposed surfaces bot mpeﬁst@e ‘CQg g&"“i ﬁlo%goqnpasg{g ‘hﬁqeté]ﬁ‘a

weat heri ng whid-extpadedgutet smsl(herbv adurfaées of Uesparel wliichappear ance of

| mpor tance. wiSePHL HenIAE #ﬂ%ﬂoﬁg&ﬁﬁ@s&‘r@% oG8k o dnfthrnRion oo ¢

in the coring operation to be reground or reprocessed and -9-

subsequent |y used aSﬁgﬁggpeiﬁmbgﬂghﬁwu tF.ﬁ“ nel s.

Thus, the invention pro es tre VErs

]

af f ect i ng the The sidecdees oeﬂwme&mbrtde Sﬁxg&“pﬁlgﬁ? arwﬁ‘)!% aﬁ%&hﬂh&'of the

panel finissh edrichee, Wdﬁﬁaehhm ﬂieaeatgecwms 13 tirppar] dprovided witht opposing! v
since the skij wardl%' ptoyectm%ognrtoogejse %d%i(gt {hli'colugho& tYre h%xgrht%%tlgrrrét%l of
: the panel and the width of the panel outwardly from the grooves 14 to the

edge walls 13 is slightly reduced. Because the panels when utilized as wall
members are"mtended to be filled with concrete or when used as roof

20 members can be mtemally remforoed very important cost savings can be-
effected by coring the panels to remove a significant volume of the plastic
material therefrom while still maintaining structural integrity for handling,
shipping, erecung and maintaining rectilinear form under the pouring of.
concrete therein. When the concréte has set a permanent wall structure is

25 formed with the wall having a highly attractive smooth planer surface finish.

The ability to maintain sufficient structural integrity and aesthetic
appeal as aforesaid while removing a significant volume of cored material
resides in the fact that the panel is a co-extrusion comprising a core for

30 strength and an outer skin covering exposed surfaces both protecting against
impact and isolating it from weathering while giving it aesthetic appeal. Asa
result, the appearance of the core is immaterial and the homogeneity of the
core is not of critical importance with the result that the invention enables the
material removed in the coring operation to be reground or reprocessed and
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A particularly advantageous pattern of cored openings in the panels 6
accordi ng Lnvention is illustrated in Figure 2. Each ed
openi ngs f§83§$§Wﬁs substantially the width between the oppggﬁﬁgggpggges 14
10 and is shaped sonewhat |ike an oval whose ends have been sonewhat
flattened so that it is symetrical both about an axis running

|l ongitudinally of the panel and an axis ruﬂning transversely of the panel
with the peripheral wall 16 of the opening being essentially curved
throughout its peripheral extent and free of any angles which would give

rise to fract Us"tmsééﬁéﬁﬁmsbﬂaﬁfcoréfeeﬂmeéleﬁxmeﬁtmsiméfsuuseqmqianbhuse

nvent Féﬁshav ?@e gl reRdbhP Sost SV plgl GmpRLBNIRRE T 1

for exanple, esmlctlfml charasterigtics of ther panel orghegnality oihthmpme base
di nmensi on or dnE ta,bgﬂ g{g}gg%ors

connected to L%JSB%?%'C‘(@‘S’Z% %ﬁg’%ﬁ%wt E%i]*(.a reglullﬂr nt accordi ng

to the invénti mllaxonnnuect@bé@ r?@s“tﬂmt -er connect ed structural

conponents be as large as pr actlcal and in registration throughout the

house, the pattern of opem s, 15 aced al on gth of t.he anel
woul d be as fol |l ows. “24‘“ F@ H?&%&Pﬁf«‘%@r d&?ﬁ*sngs

'ﬁ the Upperdeagc ; td)ﬂmhvenﬁbﬂ mamuscatedmn 2i rEmthcbfsﬂmmd)et ween
43520 w11 ot Shenipgh F2 FktenRl sybsiplaty. @F#@?‘Pﬁ?@f@ﬁe@%{?ﬁ“
di recti on 1@f thtdﬁshapedmglmwhahhke an ovalbwhose-engds-have heen somew 30

\es set &t 25 %%"‘?%. m@!ﬁ% a‘#&“?@ Alndéy ‘““%‘ﬁ“‘%‘?‘
the top edge oindaR gty BBNHE: ﬁﬂﬁj’eﬁ'?!' Baﬂég‘@“gf‘ﬁ? @ﬂe&&tem ng
woul d be 83. 30thgl dleinif Béing essexit&ily(@hrmm Ebuits pbrlpberhhexﬂ“eﬂﬂm&eef
the angle 14 det%?ye gnéfes w%mﬁ' wozﬁ‘& 'g?venﬁgg 4 Eradfirt strelE € -
15
As illustrated in Figure 1, the usual house structures, for example,
to be built applying structural components of the invention have gables
involving sloping roofs. A typical roof slope might, for example, be 14
degrees. By choosing a meter as a practical modular base dimension or unit
20 (the distance between center lines of box connectors connected to opposite
" edges of a panel) and with the requirement according to the invention that the
cored openings of the interconnected structural components be as large as
practical and in registration throughout the house, the pattern of openings 15
spaced along the length of the panel would be as follows.
25
The critical starting point for the cored openings is the upper end
of the panel and leaving a predetermined distance between the upper end of
the panel and the top of the first cored opening, eg. 43.20 millimeters
(dimension W), the depth of the cored opening in the direction of the
30 longitudinal axis of the panel was selected at 58.30 millimeters (dimension X)
and the spacing between adjoining cored openings was set at 25.00 (dimension
Y) millimeters. Therefore, the distance from the top edge of one cored
opening to the top edge of the next cored opening would be 83.30 millimeters
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A practical panel unit would have a width of 100 mllineters a 5 sidewall

t hi cknes order of 2.8 millineters conprising a core

appr oxi ng‘t"gf's’s’g@% mllimeters and a thin skin of the orderpcgfc"ffsﬂ”nl
mllinmeters and a web thickness of the order of 2.3 millineters. For the
panel s which are to be used in the formng of the wall 10 formations, the
core extrusion is preferably.a pol yvi ny‘l.1 hloride containing a reinforcing
and -expansion controlling agent. This agent preferably is selected from one
or nore of mneral fibers, small glass fibers and cal ci um carbonate. Since,

as expl ai ned(d:ﬂns:en@mﬁchustb&mlgeﬁt oftherangld 14 degres tiniiee Basic N t he
co- ext ruded ﬁéhﬂ] Sl{ﬂlpl l_h&g?core mat eri al can be reground or reprocessed
' e

mat eri al . corin t he panel as described, sone 16 percent by
vol urre and wei ght of the materi.al of the extruded panel i's recovered for

regrinding and repr kin 10 of
thg :oanlal gpreferg.E %E:&hemg a yﬂé’?gﬁwoné&ﬂ\%u%) rra“'“%&gf’s% I :
pol yvi nyI chiiew [ ncI ude -
‘vari ous stabapprmimatel}d24dﬂilhm&ers@dda3mm%‘hﬂ Qfl:lﬁﬁbﬁier@ftﬂ Mﬁ.ﬁ&

mast b1 7 ooty b et Siiest BF g GHUEE R RBNRBEIER 1§ ("t o1l s 25 1114

ls. 25 It is
to be noted that the skin-: -conmponent 10 as descrlbed bei ng basically a

| | chloride i t
P i b‘éd Ohi o, For e biindlo nyﬁ*@?ﬂv‘é%?‘%%d" 4 optling P e Bbfl o0 "
skin and0s n$v2f])l GQIQ)@M%@H as prefi admlsmyl chlotidescontaininga 30

h | & wal |
the resul ti rmmbﬁh ahd éﬁphﬁsﬂﬂfcoﬁ&oﬁ a? Y1 __§ sgésgﬁcligeﬁéﬂyn @a s {

11 of panel brld ed b he, e S :
t he _accurat éo@ &H’%l %asdsalﬂmm m-er t he

coring operat | on despl te the renoval of the large = - 11 - voI urre 'of
T e b6 bor oo Sl BEeh el uRPEHoRER slracal e BRGHSire HiVopag " "

: 15 in the co-extruded outer skin, the core material can be reground or

reprocessed material. With the coring of the. panel as described, some 16

percent by volume and weight of the material of the extruded panel is

recovered for regrinding and reprocessing as core feed stock.

20 The skin 10 of the panel preferably comprises polyvinyl chioride
~ which may be rigid polyviny] chloride or cap stock using virgin PVC resin
which may include various stabilizers and additives as desired to resist
ultraviolet radiation, provide impact resistance add col_oﬁr-or the like but this
skin must be free of reprocessed or reground thermoplastic materials.
25 _ - _ -
N It is to be noted that the skin component 10 as described being
 basically a polyvinyl chloride is fully compatible with the core or substrate
component as described which employs polyvinyl chloride so that when a
- mixture of skin and substrate is reprocessed and reused as substrate feed stock
30 the resulting substrate will not be adversely affected.

With the sidewa_l_ls 11 of panels 6 '-bridg_e__d by the edge wallls 13 and
webs 12 the integrity of the accurate panel extrusion can be maintained
without distortion under the coring operation despite the removal of the large
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the coring tends to distort the box connectors neking themdifficult to

i nterl ock &ﬁ%@{% panel. In this connection, it wll be appreciated that
the 5 box con or 7 illustrated in Figure 6 has parall el ROTHANR(00221 1 7

connected by webs 18 defining a square. The walls 17 have fl ange extensions
19 with inturned oppositely registering fingers 20 which are adapted to
interlock in the grooves 14 of the panel s-118 Agai n, the box
connectors are forned as co-extrusions of a core 21 and a co-extruded skin
22 covering the surfaces of the box connector which are exposed when sane

i s interl ockedy¥ighe ::BM ggnig ce t he
desired parall 5 ewg Ilﬁ fo cc,u at el o o ce gg &%{I ng f| ngers 20
in the final p PO“PNGI»BBQO%ﬁﬁ%Ems simii obenings in SABRRCtARSlan

Figure 5 with theccoritig @ndd t6 distore che baﬂcbhﬁeétommh@tbéﬂwﬁﬁcﬁn%t SO that

Lohi 2&?[5”%@8&3‘2&&'%@“@ Thnels RS e Tohn i wilf 6 hlpfesidled Bt the ' °
assenbl ed S i dboxyconnectom? lliélllmwdmhFPgdehasqmﬂidl sﬂ&yvilllsal'baonhect@bybox
o ooves 14 tnoRYs 18 difiabi 8 sGuate 'ﬁfd“ﬁ@%%‘%g‘é‘?%?‘sﬁ?ﬁ%"i.ﬁwf@s 11 of
the panels 6 afdumedQppositely, cﬁ@gtféeféil& ers 20 wdvichs arer adapted, torintedack

The cored openthegsrodves qﬁm% neRNnectors have essentially the same
shape, dinmensions” and pattern as di scussed above in connection with the

panel s 6. However, it wll be appreciated that the spacing between the
i nturned fithgers 20 ofA gdin, thexboxocomectors are forimahas yo-gxtrations iof acorb 21

23 can’3 0 - hatd é%?P&"H% 7122 o Vbrihg Tae BTacee P Bow ApnBplof Gulefr ™ "0°

| ongi t udi nal alELXPO whboﬁamaewciockeém thribe panels. panel openings in the
sane direction. Thus, a slightly greater volune of material can be renoved

o FoPToCesSi g and, 1 e A i htaconeehors LIan, om g Panel o
- 12 - 15 sidewalls and accurately spaced registering fingers 20 in the final product, the
box connectors are extruded in the shape shown in Figure 5 with the walls 17
concaved and the fingers 20 spread apart so that in the coring operation
which tends to close the fingers 20 a balance is achieved to provide the
required accuracy so that an accurate readily assembled sliding fit can be
20. achieved in assembling the panels and box connectors. Because the panels are
reduced in width outwardly of the grooves 14, the sidewalls 17 of the box
connectors and the sidewalls 11 of the panels 6 are flush to provide a smooth
flush surface formation.

25 The cored openings 23 in the box connectors have essentially the
same shape, dimensions and pattern as discussed above in connection with the
panels 6. However, it will be appreciated that the spacing between the
inturned fingers 20 of the box connectors is slightly greater than the spacing
of the internal grooves 14 of the panels so that the cored openings 23 can

30 have a slightly greater dimension transversely of the longitudinal axis of the
box connector than the cored panel openings in the same direction. Thus, a
slightly greater volume of material can be removed for reprocessing and re-
use from the box connectors than from the panels in the coring operation
with the corresponding decrease in material costs.
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Where the upper surfaces of the panels and box connectors are sloped to

provi de tge ng or gable end wall surface, the distanc sured down
fromthe aﬁg?’gﬂ%ops -of the panels and box connectors to sf%'r.’f:“%m?ﬂe cored .

openi ngs is neasured on the box connectors fromthe upper edge of the top
angle and with the panels is neasured fromthe |ower edge of the top angle.
The box connector shown in Figure 6 is pd8v1ded with internal 10 guide

| edges or slideways 24 for receiving wiring enclosures and the |ike not
shown. The square cross section of the box connector has an'inherent
rigidity and therefore has | ess need for t he use. of relnforC|ng

constituents in 15 e core 21 tha inel s ;al t h the be used
as desired. The ski n@f‘ﬁﬁﬁ? HEPEGS ﬂ@g B%?F‘B&E’O% in 10 of
the panel s 6.sléed to provide thésloping iop Hleeﬁtbwallémrmeolheldimnéwt cored

S0 Tong as ¢ %%@ﬁ’%‘&@éﬁwﬁ? eﬂgi&?c@a@&ﬁ&%"é#i?aﬁﬁ% omhedkdrs G pmcn

The spaci Ag . dhech opmgq)smmwred omthe:bos connectors,/ from theuppenedgelof
greater (or | Sired down
fromthe uppe‘%i %s f 25 t arr%%ﬁgﬁtalghm ncgmtysiﬁle??&stg%egpl nr}EPgure

9, the tie rd’d‘ges anchored . in the concrete pad 2 have a substantial upward
extent and can extend to any desired height up |nto the wall formation.

These tie rods 3 may connect ed o tied re -
horizontal Iy extendi rbé’ﬁa?(gmfgt%ﬁ 15 W#@ﬁﬁ‘ﬁ“ﬁ‘ﬂ’e@rpﬁed panel

openi ngs 105, guidertedgesor slideways24 |fpr recenlmgnvarmg énclosores amd thedike mott ends
havi ng been r ed for clarity. Reinforcing bars such as the rebar 25 can

sinply be suspendéd in desired position by a wire or other tie until the
concrete has been poured and the tie rod and the: rebar arr angenent enbedded

in the concrete. SUBﬁbE&Eﬂe%EsTsecnon ofthe box connector has an inherent
- migidity and therefore has less need: for the use of reinforcing constituents in
15 the core 21 than the panels although they ‘may be used as desired.

The skin 22 of the box connectors corresponds to the skm 10 of the
panels 6

20 - As mentioned; the spacing of lowerntost-cored openings from the
bottom of the panels and box connectors is not critical so long as the bottom
opening is spaced above the bottom of the componeént. The spacing of the
cored openings from the bottom may be substantially greater (or less) than
the fixed spacing between the openings moving down from the upper ends of

25  the components since, as illustrated in Figure 9, the tie rods 3 anchored in the
concrete pad 2 have a substantial upward extent and can extend to any desired
height up into the wall formation. These tie rods 3 may be connected or tied
together by one or more horizontally extending rebars 25 shown projecting
through the aligned panel openings 15, corner box connector up into which

30 the tie rod'3 extends having been removed for clarity. Reinforcing bars such
as the rebar 25 can simply be suspended in desired position by a wire or other
tic until the-concrete has been poured and the tie rod and the rebar
arrangement embedded in the concrete.
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Figure 10 illustrates a wall section where a box connector 7 is interlocked
wth two e %? . These conponents are interlocked by sliding one

lrongi t udi n ’{; ative to the other with the box connect or PCTGA590220
engaging in the grooves 14 of the panels to provide a precision interlock
with 5 the snooth outer faces of the panels and box connector flush. By
providing the slight concavity to the pand3 edge walls 13, a clearance is
provided to prevent binding between these edge walls and the box connector
webs 18. As seen in Figure 10, the aligned or registering cored openings 15

10 and 23 provide veiglar ret
I ntroduced at any p0| n g lﬁ%}]ﬁk%?%:?éﬁ%@%% ﬁ%g’ gto\fﬁe’érl ocked
conponent s andnigrkee thﬂl two panelstth ckhese componants are merhalasd bysslidihg as

provi ding a pesiEs mmian %ralﬂﬁ;e%%eeawmaﬁﬁeﬂe%moan&& Piigets 2¢! I s 11
and box connector wal)s_ 17 V\:hl Chlr£§P ent ttl]szgf)mte ive outer overl ng

forned by the P8 g%’é%(%lﬂ@ﬂ"%sk Brow am@némm
connect or 6es [the tsmowitly ouférdaces-sfxthe Wiﬁdlsﬁﬂdﬁoﬂémoﬁ ﬂ@sli?r B

ponel s and borte SHERE CortEav ey B4 B Yarkt) B il . o lefidngS i eﬁ Ofeg? ound
pl asti c mat er ipreventrhindingdetweentheseredge mmllsmxdeﬂwmoaxscqmwoucﬂw&bsmsot ective

barrier to prevent bul ging of the panel and box connectors out of
rectilinear shape and i sol ating the concrete fromcontact with the outer
skins. Figure 11 ill u@tsrwéénﬁgm aligned on yegisteringsored ppenipgs d8ans 2

57 Pt erl ooked o mf'“ﬁ‘mg@ﬁ“% agessd b onfise W’*"‘?ﬁ‘e"ﬁ’?g%“ﬁ'e'
anchored to a%&ﬂgr@ﬂgtﬂé}ggﬁ&%ﬂé Pﬁ?wr}&m&ﬂf@ﬁs @8gar
25. Box conneovhen st will hld\thehxim/mtdﬂdckadgelaubﬁ asrweldidspr@ﬁdingihe 30

fl 19 »
e A AR SO L R
an internal which present the protective iouten conveting formed thyethe

appropri agg C%Eek | Skiis 76 ahf 201 ofWe fhels' 41 66X ErileRrdr RYpAVERRN e

building walls 27 an

The co-extruded skins present the pristine appearance of the wall
masking any blemishes in the cores 9 and 21 of the panels and box connector
respectively which contain reprocessed or reground plastic materials and at

20  the same time these cores provide a protective barrier to prevent bulging of
the panel and box connectors out of rectilinear shape and isolating the
concrete from contact with the outer skins.

Figure 11 illustrates how the panels 6 may be interlocked by means
25  of a three-way box connector 26 to form a right angularly arranged wall 27
interlocked with a through wall 28. Again, the wall arrangement can be
anchored to a concrete base by means of tie rod 3 and reinforced by rebar 25,

Box connector 26 is provided with flanges 29 in addition to the
30 flanges 19 and these flanges have locking fingers 30 for interlocking
engagement with the panel grooves and one of the walls 17 which now
becomes an internal wall in the wall system of Figure 11 is provided with the
appropriate cored openings 31 to allow for free concrete flow between the
building walls 27 and 28.

SUBSTITUTE SHEET



- 14 - It will be understood that the box connector may be a four-way box
connect or t _shown, for connecting a wall structure on the oppo S|te si de
t hereof t%¥° {;ﬁ’é 31081 27 Al so a corner box connector would ,(,)gr’ﬁ 9032y by 5
having flange extensions 19-and fingers 20 only at one side of the box
connector in conjunction with the flanges 29 and fingers 30 in right
angul ar relation thereto and omtting thé4eoring of the wall opposite the
one set of flanges and fingers 19 and 20. 10 Figure 12
illustrates a pair of box connectors 7 interlocked with a panel 6 to be
used as a roof segnent. In this case the inherent structural integrity and
rigidity of the interlocked sections degpite-their coring enables themto

carry normal roof | okdvitgbejuaderstoodcthaty l?%‘}o%eﬁt@d#ﬂ‘ ddfayr-way Box
~ extrusion of canfiester, ﬂdtlsﬁbﬁhs:ﬁsf aﬁmeeﬁng assall Gﬁdcﬁr@bﬂ&ﬁ@b? it<side '

Furth h hql | | at h f

Cool i 1g” undeeiphie el 2 oo, ¥me? ok onfiefis wiid Be vﬁe@”’”g o

bet Wﬁen tgeI daving ﬂim Xtensions b9 ahd fi Eﬁmljsatmmademfﬂlbbyxthe I\lAEe ﬁS'
t he nodu iC

Ih:ts been sel 208['@% Whénj%f%&?gﬁgi *h‘é fg&tégrzggarh?sen t%q]ﬁl ﬁgY ﬁegiré“\?ﬁ'l

spaci ng of trrelapandherewnandmnnm coringsef theiw OPPOSIN thetanesset jof

~desired, theﬂﬁgg lc-frrlaglajpdzz()el nforced with metal 25 reinforcenents
35-inserted at e side"edges of the panels in the formof elongated w de

U-bars or channels. Al ternatlvel y, for exanple, ‘as illustrated in Figure
13, a nmetel H bar 36Figure tlemﬁstmﬂslaqﬂmmbomemmﬂunm&m\%&hd t he

s 6. It i f b d {

Pe Gesi red.  Sngl gﬁﬁggﬁsé" G 41086 Besbnt. B0l Phse i€ Ao itmltoiy O ¢
~al i gnment or integrity and irigidity of the interlockedcsestions: despite: theirqorinigenablés and 23

t | t
Fegar dl ess Xfmﬁﬁ%ﬁ@ﬂ?@ﬁﬁ% '?%P!kﬂ@?'?ﬁ %ﬁ&ﬁ“’%%‘%%ﬁ‘?w ; .%é“:éﬂ??aces
such as desi gqmwnao agore, reinforced as required, and a protecting ski .
15  their hollow form allows for air circulation therethrough for cooling un_der
warm climatic conditions.

As illustrated, the distance between the center line 32 of the box
connectors represéntéd by the line 33 is the modular base unit of the building
20  system of the invention which has been selected at one meter and line 34
represents the modular wall spacmg of the panels and box connectors set at
100 millimeters.

| If desired, the roof members may be reinforced with metal
25 'reinfo_rcements 35 inserted at the side edges of the pane_ls' in the:form of -
. elongated wide U-bars or channels. Alternatively, for example, as illustrated
in Figure 13, a metal H-bar 36 may be introduced into the central chamber 37
of the panels 6. It will be appreciated other insert stiffeners may also be used
.. as desired.
Figure 8 is a diagrammatic view illustrating how the alignment or
- - registration of the panel and box connector openings 15 and 23 respectively is
carried out throughout the entire building structure regardless of the |
difference in their léngth to produce sloping surfaces such as designated at 38.
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-‘-15 - Fi gure 7 is a broken away diagrammatic view | ooking at an end gabl e

wall of a and illustrating the provision of openin such
as the open| ng %ﬁg? or a wi ndow and the opening 40 for a doo?f(’t/@%é&ﬂ:ﬂ

provi sion of the aligned openings as illustrated in Figure 8 allows for the
use of rebar 41 to be used in the reinforcenent of lintels bridging these -
openings as nore particularly shown in Figlde 14. 10 The linte

42 shown in Figure 14 is a hollow rectangular formand is forned with end
i nterlocks corresponding to those provided on the panels 6 conprising
I nwardly projecting grooves 44 for receiving the inturned fingers of the

spaced box connectors t ongue portions. 44. e e beh| d the
box fingers 20. 15 In P&: lst‘ﬁ?ég#%% ﬁé‘%g@m t“??ﬁ?‘?
wal |'s 45 provi gwlevwalhofarhﬂldnpgandgﬂustmingsﬂhe\movismn eﬁopemn svtltdteinhe box

CUructure i nol by tieichentii pY15Ps SAROGH fud il 40 B hlboly | (o

lintel. 20 %ne or nore reinforcing rods or rebar extending through the

al i gned box connect or ﬂt@ﬁm@ﬁo@%fwahgﬁw 18s s Mtrated B Pigud€ g t N

the concrete Wg,ﬁ?‘fifé rre |s set 4ion ri g ljntel .structur F%)qinm ng the

openi ng bet we Joogry TENLQICAMSAL O htel .

As il ustrat edbrid ﬂ\esbbpelﬁn shemtsratﬁarﬁéulhﬂ showtrein Figuee14be Increased
as indicated at 4 ﬂ‘agﬁld addltlonal rebar 47 can be used I gure 15

illustrates how the use of the aligned cored openin of 30 the box
connect or st&and panel s The lintel 42 shawin imEiguge d4\ig lal b sectangular formyand

S 25kl o SHEETSER S0 Bt s 0 OBl
| ongi t udi nal | yCosapESstgipwardly: mecung grooves 44 for receiving the mtumed fingers
of the spaced box connectors and, in effect, tongue portions 44 engage behind
the box fingers 20.
15
In effect, the lintel is a small panel with the edge walls 45 provided
with cored openings, not shown, to register with the box connector openings
23 so that when concrete is poured into the wall structure including the lintel
42 concrete will flow across and fill the lintel.
20 ' '
One or more reinforcing rods or rebar extending through the
aligned box connector openings 23 and through the lintel 42 provide with the
concrete when same is set, a strong rigid lintel structure spanning the opening
between the box connectors to carry loads placed on the lintel.
25
' As illustrated in dotted line, the depth of the lintel 42 may be
increased as indicated at 46 and additional rebar 47 can be used.

Figure 15 illustrates how the use of the aligned cored openings of
30 the box connectors and panels forming a wall having a wall cap 48 provided
with sloping bearing surfaces 49 to which the lower end portion of a roof 5 is
clamped enables the tieing of the roof anchors 50 together by means of
longitudinally extending rebar 51. |
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- 16 - In this connection, it will be understood that there will be a

series # nchors 50 enbedded in concrete within the _box connectors .

al ong tﬁ'&olggﬁéltoﬁ of a wall extending between the gabl ed eﬁgﬂﬁéf’ff’@z@f a . .
house. 5 . As illustrated, anchor 50 projects upwardly through the
roof 5 and carries a stop .plate 52 under which is a spring 53 for engagi ng

a wedge 54 which is inserted beneath th&6spring and stop plate to clanp the-
roof menmber to the bearing surfaces 49. 10 Figure 16 illustrates
how the carrying of the -alignment of the cored openings 15 and 23 of the

panel s and box connicthis SonmeEion] it Wwiillybéxihdersiood thhethese Rdll ecd/sai@nt of

the roof anchors., 55, usednin . the gable walls.of building to ti.e a.,roof
supporting \ng_'po%gbch%s gﬂ&“’r“?ﬁgﬁﬁ ﬁ'gf’s'éﬁi‘}%&]w“?'b“ ?]?ﬁeg%ﬁ? mqs.alggg ﬂf'e
struct ure oflength ofiacwall eStending bétweeh dhe gabled endrwalls-of a hbuse.zed to cl anp
the roof and wall cap 56 i.n position are not part of the -present invention,
"being one of ny earlier inventions. - : ' Suffice it to say that

Lare not.
with theSaligned coAsdllagsatedgancher 3Aprojectyupwardlyithrough thedopfiSandhe
gabl e val | hiriésia'50p/plhte $2 GRder whith i at s@roﬂ.éﬁg%ghsgk%@rﬁs and

box connectors o |oCk me.t t her, and bar. 57 as, dés|.Ted n be

oroj ect ed_t RS imened heaearh thc, SBring and stot Plall &Sl e T90k S0AmBETy |
structure and the bedrineg smfhcesddiors 55 against lifting under roof w nd 25

. loading. Figure 17 is a diagrammtic view illustrating an extrusion process
for producing panels. As illustrated, .the extruder -57 has an input feed
hopper B8 for mat er Figured6dllnstrasgs howi thg caneying of the alignmenpofthe daredat i on

et e BEAIGHYS o et bl bt ARG gl 7, ‘

"5 Cored an h&ditgsmmgw@&ea%f et_ep_" - 5§&S§9%W%a§§§mﬂw Wuce pénel |
nul tipl e sethwiMingito d8adoof sepporiiagiwdllcap 56 and roof, not shown, to the gable -
wall. - o . . '
15 :
‘The structure of the anchor 55 and the clamping arrangement
utilized to clamp the roof and wall cap 56 in position are not part of the
present invention, being one of my eéarlier inventions.

20 Suffice it to say that with the aligned cored openings 15 and 23
concrete introduced into the gable wall structure will freely flow between the
interlocked panels and box connectors to lock same together and rebar 57 as
desired can be projected through the registering openings to further reinforce

~ the wall structure and tie the roof anchors 55 against lifting under roof wind

25 loading. | -

Figure 17 is a diag_rammgt_ié View-_illusirating an extrusion process
for producing panels. As iltustrated, the extruder 57 has an input feed
- hopper 58 for material used in extruding the core 9 of the panel formation
30  while hopper 59 is used to. provide the feed for the material used to extrude
the skin 10 of the panel extrusion. | |

. Following eitrusion, the pai_lel is cored a.nd-the coring _niay be
carried out to simultaneously produce multiple sets of aligned cored openings
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-~ 17- 15, three being shown in Figure 17. This cored material 60 is then

reground owgssmtgsessed and delivered back to the core feed W@ﬁl As
il lustrated in Figure 18, the coring of each set of aligned pane

openi ngs 15 produces two discs 61 conprising core and skin material while
di scs 62 conprise only core material. As i ustrated in Figure 21, when the
coring of the box connectors 7 is carried the cored discs 63 conprise
only core material. However, 10 because of the use of the co-extrusion
process to cover the exposed surfaces of the conponents wth

non- r epr ocess ek, dhreei bajng shewarin HigpreotZic This eorcdomateria 60Hs then reground
appear ance, ¢ dfilcetlod WPRTALA 1A 15 BBk teedRERER S in the core

material does not a verse the res t| ng extr I oduct .
Mor eover, the use of the srmoth outer skin in the ca- extrusi on process

faC|I|tatesthe assa ]
p mmhs&mdxﬁmgaesm%e%ﬁng%ﬁabﬁzo .%ﬁﬁ‘ﬁﬁ »

ext rudi ng |es and r es, wea | gur.es~19 an
mul tiple sBts @ ﬁj é"%ﬁg gi&?%gﬁwsaﬁ%ae hile poi nt

fromthe top adisashs2 comprise ohlyCore materiahl ways be the sane. Hovvever t he
spacing of the |lower nost set of aligned cored openings fromthe Iower end
of the conponent will vary. Thus, for exanple, as shown in Figure 19, if

three sets of cored opérillpgeatad én Figure 2k, when thencoring ofithechox conmgotorst i on,

the startin 2rried &Eﬁ.@& ﬁ'sé‘”' s wl I
be fixed at gdPgitsarBr\ce 6 rom%éﬁée(ﬂtﬂc%ego? co il gnﬁ%‘t}re B%IVQP
illustraté ah?ﬁﬂ“i?cﬂfrf@ét‘@ﬁ of ta e?ﬂ@xgyﬁ@mmm@vpfdmxposad putfaces The
coring is showfthécbm poRehtPwith Sodnipeecdshé or virghi Athtsrealprod

corings. In F| h |IIustrate S r _box connetor he
starting group é?%‘&%@ Pﬁ&gp%apge, J#Fq%%é@% OgERFILy; SIIi“LYance 64
fromthe top appemnmm thencore tmatetial deésmat admmlyefﬁaotﬂxe\aesnﬂun mto
effect the cor, h|r [ otted l'i ne
at 65, these ggrl ngs are not g%%%“ﬁé%&ﬁ%é“*ﬁ%@&%ﬁ 1°%et of
cored opehPng$Xtmysion process facilitates the passage of the reprocessed core material

through the extruding dies and reduces wear thereon.

Figures 19 and 20 indicate that if multiple sets of cored openings
are cored simultaneously the starting point from the top of the component
20  will always be the same. However, the spacing of the lower most set of
aligned cored openings from the lower end of the component will vary.

Thus, for example, as shown in Figure 19, if three sets of cored
openings are cored at one time in the coring operation, the starting point, as
25 explained, for the first group of openings will be fixed at distance 64 from
the top of the component. Figure 19 illustrates a box connector but the same
is equally true for a panel.

The coring is shown as being repeated three times to produce 9 sets
30 of corings. In Figure 20, which illustrates a shorter box connector, the
starting group of cored openings 23 is again spaced the precise distance 64
from the top of the box connector but since there is not even room to effect
the coring of the third group of corings illustrated in dotted line at 65, these
corings are not made and the space of the lower most set of cored openings in
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© -18- the box connector Figure 20 fromthe | ower end thereof is considerably
greater he case of the box connector Figure 19.

previ ously g‘?scuésed since in each case the wall into m:@ﬁ&;ﬁ‘{é’“@ﬁger box .
connector of Figure 9 is to be incorporated or the wall into which the box

5 <connector of Figure 20 is to be incorporated will each be seated on a
supporting concrete base and the tie red8 3 extendi ng upwardly therefrom

will always extend well above the |ower cored openings 23. Wile the
i nvention has been described with particular reference to 10 the panel S.

and box conngel S catfifécor i gﬁfémﬁmﬁ‘iﬁéh&%ﬁéﬁ@ﬂﬁd@&ﬁ%&d&aﬂl&

under st ood t t th lnv nt|

t limted er et it wll
appr eci at ed StFafes ﬂf th‘ﬁg éﬁﬂn{lﬁ%@f%‘}fgtﬁ ﬁggm E@smade wi t hout
departing frprevidusly discussed;‘ sihtein eachntdsethe walliate which tie lohgerbmended

&Lf‘b%ﬁ&%@%@@?@ s e B o SRR 0 L |

1. ‘5 EI conpectar ofdsignre 2@ is tohbe mmdeprmescmdm ‘coriponent s
- of rectilinegy %c ﬁﬁ%@ﬂa&%ﬂefd&rdd%t?ék&ﬁhmguﬁcte fom'se i n

cach said complabiayeRxed Jellabave b6 Sower Carcd penitgs i ncl udi ng |

reprocessed plastic naterial and a thin smoth protecti ng Skl n of non
[P ocessed ther oD e Sy k58 e Mot B R RSP
10 - the panels and box connectors and a particular modular dmensmn base, it '
will be understood that the invention is not limited thereto and it will be ‘
~ appreciated by those skilled in the art that variations may be made w1thout
departing from the spmt of the mvennon or the scope of the appended
claims.
15
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mati ng conponents, each said conponent being cored provi de a

predet er mpRPskd3gdet €rn of spaced holig Qe of t her eof
‘whi ch _becone | nternal_walls when s St i nglt y as%@é’%{l
mating conponents and the hol es of {imating-ee PR CITER peing in registration

to pro passages therebet ween with the cori ngs providing a
sourcevlmmummmtmlmm ocessed pl astic -fléed stock. 2. St ructural

t her nopl-astt ct cbnpbnents as clainmed in daiml in which said thin skin
is virgin thernoplastic material. 3. Structural thernoplastic
cglrrpo_ngnt s daEHECEMBGDIMENTSIOF THE INVENTIONIN WHICH Mm..d USl IVEt
chloride an ed plastic
mat eri al regrmgm@mgé@‘mmmx ded structural
conponents. 4FOLLOWS: Structural conponents as clained in laims 1, 2 or 3
in which said substrate has a polyvinyl base and further I ncl udes a

rei nforcing and expansion controlling constituent. 5. Structural
conponent § asl.cl ai neElongatpdiexizuded themmeplastig MMSWMMMM&Q a
pol yvi nyl ba&écﬁﬂﬂe&r@r&i@@h@ﬁ'fﬁ?ﬁ%ﬁo{" entafleskin! g%ﬁ&ﬁb@‘?&'ﬁ g' l'ing
consti tuent Segpap d.f one of cal ci u car ner al beg

short fine g% 308 S“ng 8% C prap @cboﬁﬂfgnents as
claimed in Gaumpmennbaingcmcoémmnef & gubstrdte ihclodingolepr @cesm‘b plasgic sane

-

bei ng. char aceBREgakniq &l %ﬁ%%ﬂ&%@%ﬁ@@h@%@! ey
S T e S
nt al com%?ne
n a €S a

as clalrredln re

| S roun
synmetri cal ea&ﬁ@dsmaawar@fmé ﬁfﬁs clong the length of the walls
thereof which become internal walls when same is interlockingly assembled

with mating components and the holes of mating components being in
15 registration to provide internal flow passages therebetween with the corings
providing a source of substrate reprocessed plastic feed stock.

2, Structural thermoplastic components as claimed in Claim 1 in

which said thin skin is virgin thermoplastic material.
20
3. Structural thermoplastic components as claimed in Claim 2 in

which said skin is a polyvinyl chloride and said substrate includes up to about
16% reprocessed plastic material reground from material removed from
previously extruded structural components.

25
4, Structural components as claimed in Claims 1, 2 or 3 in which said
substrate has a polyvinyl base and further includes a reinforcing and
expansion controlling constituent.

30 5. Structural components as claimed in Claims 1, 2 or 3 in which said
substrate has a polyvinyl base and further includes a reinforcing and
expansion controlling constituent selected from:one of calcium carbonate,
mineral fibers, or short fine glass fibers.
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~Structural conponents as clained in Cains 6, 7 er

10 | ongitudi naIIy of each.said conponent. 8. Structural conponents as -

clained i 7 in which the peripheries of said holes ousl y:

cur ved. 1?’&%5%%' Structural -conponents:as clained in Gﬁwﬁ 8 in

whi ch the spacing of said holes al'ong the | ength of said conponents is a

function of the desired roof slope of a rmdul ar rect ed

t herefrom and the nodul ar spaci ng of rep@8t-i ng anlaml! \leﬂuml ' _
I eh ¢ e spaC| n

of said holes is equal to the product of the tangent 'of the desired roof

sl ope of a nglul ar bBirugiufal therheplasEe b6 tsfasemlwnht@aimquinar spaci ng

i'?fn ot m 1 wrEeh thE pfsps ﬁsrdm?%méwsasmﬁhé‘é%?' SBmRehg e

| east one tr gprejeeting interlock formations; shidcwinpodents being oiwaotenze(bnkthag

formati ons c I d edge
wall's, charachii} zeaEﬂ@?%sﬁé@%%ﬂgﬁﬁﬁg?'e%?%%-"?%‘@?%@?t@%?%aﬁ%

pr edet er nﬁnednwardlyrprojqcuegaomwk foraations and have o(mnm wfagefreed at

| east one welypeg ot Structural conponents as clained in Caim1ll
I n which said su§strate cont a\ts a reinforcing and expansion controlling -
agent SUBSTI TUTE SHEET - -21- 13. Structural: conponents as clainmed in

Caim1l in vhich sasmmﬂtddmpommmﬂmmt@tn Qldine6 gh avitick Bﬁﬂl‘lﬁ)les14

of Sunr o or 08 SUEBE Pl b Sl Bobpl By eA P bt SO -

fingers flOr |lnngltﬁd1nally|9fem;la§mdenmpmenhe grooves of adjoining panel s
A building structure having its walls assenbled frominterlocked 10 panel S
and box connectors ag claimed in Clainms 11 and. 14 respectively.

characteri zed:i n t habtryghual gomponents as claimed;in (laigné in F@Whﬂ& connect i ng
sai d - peripheries of said holes are continuously curved. '

159, . Stru_ctural components as cla‘imed;in Claim 6, 7 or 8 in which the
spacing of said holes -alon_g the length of said components is a function of the
desired roof slope of a modular building to be erected therefrom and the
modular spacing of repeating wall formations,

20 10. Structural components as claimed in Claims 6, 7 or 8 in which the
_ spacing of said holes is equal to the product of the tangent of the desired roof
slope of a modular building to be erected therefrom and the modular spacing
. of repeating wall formations. :

25 1L Structural components as claimed in Claim 1 which include
. modular panels having transverse edge walls and at least one transverse
internal web wall and said opposing interlocking formations comprise
inwardly projecting opposing grooves adjacent said edge walls, characterized
in that said panels are cored to provide said predetermmed pattern of spaced
30 holes in said edge walls and said at least one webbed wall.

12, : Strucmral_ components as claimed.in-_Claim 11in which said
substrate contains a reinforcing and expansion controlling agent.
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anchor rods are rovrded extendrnu
filled wal P88 concrete bas
internal |y 15 thr ough—at—t-east

drs are m&"nl

ersterrng hol es of said
i tore=ds claimed in Claimi15 -

interlock A building stru

i n which s ig"ﬂ&ﬁ fmx connectors amg _assenbl ed to provide a wall
opening to r 20 window or the |like, characterized in that
sai d conponents provide registering holes to receive reinforcing menbers

projecting intgrnally ro nd eni 17.

Structural co Onentssﬁ}‘%@i‘ﬁﬁ%ﬁ&% ﬁﬂaﬁﬁgﬁaﬁﬂlﬁz r@ﬂ‘z”@’(ﬁl 25 in
that said pat tsubstratelcontainsishorh fine glassdfibersend of each said conponent. 18.
Structural conponents as clained in Gaim17 in which the spaci ng between

‘r

said holes is of the grder of but |ess than one-half the dinension of the
holes in the di%ecti oRtycturalcompepentsias,elaimed dn Gaim 14 whigh dnelnde by 19.
Struct ural scomaeabis 8B sqlaré CRsks i sBcdm habing proj g%ﬁtﬁﬂnlﬁﬂrﬂdﬁ that

t he vol une of Lri cored. from,each said c ent is:of e, order of at
| east about lé%grﬁﬂ gext fomintsy, g?‘iﬁ%&%‘i&?é“ﬂﬁ?‘go‘@ﬁ n%f jJoming >5_ 7o,
Structural corpganelsnts as clained in Caim14 in which sai d box connectors
include two way box connectors having a pair of spaced parallel sidewalls
connected by a pair of spaced webs, said spaced sidewal]s havr ng. fl ange
ext ensi ons pr A ded mﬁommmat,srasg:lmmdm@&mc m}em uﬁoat vildingnds 5

t her eof aﬁ.oeacs@'u‘éhﬂ? &e&%@ds lbinlﬂ hd two way
box connectors, ar.e rome i ong | |devva s are
concaved and aﬁl%PlPStTGP ‘F‘éi; "Fﬂ-“gy”‘!l

Structural colrmmmcﬁﬂ %hﬂ pals gndibax ohnédtordthebugie sa:ithe smmgomaéz
COTTpI’I Se pane Si we n.ng sa
Si devel s and "SGR Reng ey o3t BRAaRd ox %?@M@%fd}xe%?e@r iRt said
concrete filled walls from said concrete base and reinforcing bars are
15  extended internally through at least some of the said registering holes of said
interlock components.

16. Structural components as claimed in Claim 14 assembled to provide
a wall opening to receive a door or window or the like, characterized in that

20 said components provide registering holes to receive reinforcing members
projecting internally therethrough and bridging said opening.

17. Structural components as claimed in Claim 14 characterized in that

said pattern holes ends short of each end of each said component.

25 '
18. Structural components as claimed in Claims 4 or 17 in which the
spacing between said holes is of the order of but less than one-half the
dimension of the holes in the direction of the longitudinal axis of said
component.

30
19, Structural components as claimed in Claims 17 or 18 characterized
in that the volume of material cored from each said component is of the order
of at least about 16 percent of the volume of the uncored component.

e SUBSTITUTE SHEET

Wi



edge wal I's and box connectors havi ng sidewal |'s cOnnect ed by webs with said .

si dewal | syHayizies | anged proj ections provided wit h OppOSI ' e

fingers adapted to interlock in said panel grooves, said pané?%@fzﬂg cored .

to provide 1s openlngS'tnrough ‘sai‘'d ‘edge wal |l s and said webs, and said

box COI‘]I’]EC( Med Wi th their,sidewal | s concaved and bei ng cored
+sm @

to provide sai d webs arf®to bri ng sai d - concave sidewal |l s
in paralle panel s and box connectors can be interl ocked
'.vmthapreC|S|onf|t 20 22. Conponents - as clained in Caim20 in which
sai d panel egge wal IStreterabooaponent? as claimetih Cldim 14Harwhichaaid ool | ow

ht or | ocki ng SRRt fodtias E‘?%@gﬁ%‘?’f e Fahyel obf S3PRRRL Bl o .
bazI e hg \rllld ) ha.\C/SIdiaHs: honnect,e.dsbx)a(gan‘cnf spacebwebsy said spased sidewalls having:ct ;)Ir s]
T DR A

~ starts at a éammwmmmmﬁ&méai&meeah@md ends
short of the b(gttom enda t her hsﬁgyetBFZB 25, -An el ongat ed

t her nopl asti o mm‘?@“— |‘:I°Pr?§atlhe’c'ﬁ°83s sections having

‘spaced sidewal | s connect ed at |east by a pair of spaced webs and havi ng at
| east one padp§ of o &P@B a8 CEliRRHSn %ﬁﬁ y between
sai d sidewal i sai co onen el ng cha tgrlze ?ﬁh{& |ta€a$ I's formed
froma &Qext?@@l’@ﬂﬁ%ﬁﬁ@ﬂﬁ@%§ ¥ing p »Gflg&“@é‘sewﬁhl out er
skin, and s %din #phaidEidewalls dnd © pposit dﬁwm Besovel AificeReual al ond
the Iength t reof tgn&) | n% sai d_sidewal | .s subs a {’I al Ibgvpiztaﬂal Jd.elism
OX TONNECtors havmg sidewa s connect
s1dewalls havmg ﬂanged prOJecuons prov1ded w1th opposmg mtumed fingers -
adapted to interlock in said panel grooves, said panels bemg cored to provide
15 through said edge walls and said ‘webs, and said. box connectors being

extruded with their sidewalls concaved and bemg cored to prov1de openings

through said webs and to bring said concave sidewalls in parallehsm whereby

said panels and box connectors can be 1nterlocked wrth a precision fit.

-2 0 22 Components as claimed in Claim 20 in whlch sa1d panel edge walls

are concave.
23, Extruded thermoplasne hollow su'uctural components as claimed in

Claim 22 assembled in interlocking relation to form a wall structure on a
25. supportmg concrete base and the anchored rods projecting upwardly into said
. box connectors and having concrete poured therem and havmg remforcmg
bars projecting through said reglstenng openings to tie said anchor rods
together -

30 24, Components as claimed in Claim 21 in which said pattern of spaced
openings starts at a fixed distance from the upper ends of said components
and ends short of the bottom ends thereof.
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and said opposing interlock elenments into opposing registration with a
predet er m I ng therebetween. 10 26. An el ongat ed tic
bui | di ng c@ggigﬁ’g as_clained in daim25 in which said pai F%&I%%g ng
interlock elenents conprise inturned fingers. 15 27. An el ongat ed

t her nopl ajmmmH"Im onent as clainmed in daim25 or 26 in which said
core cont Wﬂ”m'rgonst ituents. 233 - An el ongated thernoplastic
bui | di ng cdnpbneht ®s sclained in Cains 25 or 26 in which said core
contains a reinforcing constituent selected 20 from cal ci um carbonate,

mneral fibergs and fjpe;5iiohia Hefrdpldse building component of rectilinear cross
sections having spaced sidewalls connected at least by a pair of spaced webs
and having at least one pair of opposing interlock elements extending
inwardly between said sidewalls, said component being characterized in that it

5 is formed from a coextrusion with concave sidewalls comprised of a core and

outer skin, and said webs are cored to provide spaced openings therethrough
along the length thereof to bring said sidewalls into substantially parallelism
and said opposing interlock elements into opposing registration with a
predetermined spacing therebetween.

10
26. An elongated thermoplastic building component as claimed in
Claim 25 in which said pair of opposing interlock elements comprise inturned
fingers. B
15 27 An elongated thermoplastic building component as claimed in

Claim 25 or 26 in which said core contains reinforcing constituents.
28. An elongated thermoplastic building component as claimed in

Claims 25 or 26 in which said core contains a reinforcing constituent selected
20 from calcium carbonate, mineral fibers, and fine short glass fibers.
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