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rel ateg to ‘an earthquake Fire and wi nd resistant pr-ga“gh@mg:aémbmmckhngt
panel for use in making a three-dinmensional structure such as a house,
apartnment, office building or the like. Aplurality of pane 0 ng to
the -invention is illustrated and descri bed nethodDaﬁinak ﬁ@@ ﬁgganels
i s described, exanples of three dinmensional structures 10 according to the
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Prefabricated Panel s §FPEFH@ B EB Mict as
bui | di ng conponents which can be quickly and eaS|Iy fastened to a
pre-erected frame structure Many man- hours, however, are required to
pre-erect the fraBACKGROUND OF IHEJNYEL NIION \ch structure for recei pt of
prefabricated ganels. D nension tolerances in both the pre- erected frame
and the prefabricated panels can accunu] ate over, | arge spans_ a

ultimately, the pihieinyentigy relases to ampeasthguaks, fire g W‘P@Wéﬁefé‘!@ét@b“ﬂdlﬁgrm.'
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the exterior side of the pre-erected franme_wh enabl es_such panels to

wi t hstand posi ti veF 0 Hee- | S Riealgy °f12ﬁﬂél§/é‘r°°fdﬁgg°at‘qe\}%ve%’%ds P"déFEﬁt?ﬁ‘gmg dessribad, 2
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is also fastened snipping@ompdneiits arbtmudm@édxhhsmhﬂaﬂwu&&mhﬁai of such prior
art prefabricated-panels susceptible to negative wind | oading are given in
U S. Patent No. 4,841,702 to Huettemann 3 0 and in U S. Patent No. _
4,937,993 to Hit cChrefabricadh Pandlss desirable therefore is a building panel or
bui | di ng system which can withstand both positive and negative dynam c

| oadi ng. -2- Three Dinmensional Structure A consideration in nost
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footings suit abl etobrn%rtchﬁzefxamb smomeanﬁbmbarbhmhstmcuue for receipt of prefabricated panels.
Dimension tolerances in both the pre-erected frame and the prefabricated panels can

accumulate over large spans and ultimately, the panels may not properly fit on the pre-erected
20 frame. '

In addition, conventional pre-fabricated panels are normally fastened to the exterior side of
the pre-erected frame which enables such panels to withstand positive wind loading, however,
negative wind loading such as created by hurricanes cannot be withstood.

. 25 o | _ - | : )
Negative loading normally results in the ex__tericraliy fastened' pan_els being ripped off of the
frame structure. This also occurs with conventional plywood_ board sheathing which is also
fastened to the exterior side of the frame. Examples of such prior art prefabricated panels
susceptible to negative wind loading are given in US Patettt No. 4,841,702 to Huettemann

30 andin U.S. Patent No. 4,937,993 to Hitc_hins. ‘What is desirable therefore is a building panel

or building system which can withstand both positive and negative dyriamic loading.



building is to be erected. The building frame, in the formof integral wall
porti®ns connected together, is built upon the solid_unitary foundation and
pl ywood board sheathing or 'prefabricated panels are flaistisribe replactrment siget
(OF course the plywod board sheat hing and prefabricated panels suffer from
t he di sadvant ages poi nted out above). 10 The solid upitary ff Qu t
presents a probl emunder seisnmc forces becauge it i ;blah%i talis); @gﬁ ng@i d.
Al t hough this permts such forces to be transmtted throughout the

foundation, such &nfek ®iknkiosiiGahdmae i S unable to act sufficiently
resiliently and elastically to absorb such forces w thout cracking or
breaki ng. Cracks or breaks in the foundation are susceptible to water 15
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| oadi ng and t hus prefabridated henelsesmfferafiomn the kisadvamgges pojnteli st atidve)t ed t o ot her
portions of t frame to help share the |oad. Wat is desirable therefore
25 .-is a sufficiently resilient elastic building foundation and a

suf fici ently resi Thesolid ynitatyfoundationpeasentsst probtemmndersspismicifarcasibedassedristuriiagy and
di stribute seism g_for %?ﬁs I fd Pl di t Les
al so suffer from gglp_'aé%ﬁ%*‘g_haﬂlssg |c?‘ggtf§r$§:lég?P@%ﬁﬁ%@g%@@%%@%i %)drzlﬁ
and frame struct usggidferndagigh is ypaietoactantficisaityt tesiliantiy andislastically 1@@bsorwiuch foreend
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eart hquake forces kSt Deksh | pref abri cat-ed buildi ng
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requi renents. Presently, conventional easily erected building structures

i ncl ude prefabricat. Qg - ) i Lar i 1. Srofoli Of -
whi ch are transpo%taggtn?_nd t%h%&g#g%? |[ gﬁ“@#ﬁg‘@%ﬁ{ﬁ?ﬁ%@ tﬁ?@%&s‘?%&a uregfi S
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of the building. While a wood frame of this type presents a relatively resilient elastic

structure, typically the joints between frame portions are not sufficiently strong to hold the
frame portions together under such loading and thus seisnﬁc_ forces cannot be properly .
distributed to other portions of the frame to help share the load. What is desirable therefors

- T 25 is a sufficiently resilient elastic building foundation and a sufficiently resiliently elastic fraﬁ:a
structure able to withstand and distribute seismic forces. T

~

1

Hi-rise apamneﬁt or office buildings sometimes also suffer from a lack of a sufficient’y

resiliently elastic foundation and frame structure and, wall panels and partitions able :2
30 withstand and distribute earthquake forces. Thus it is desirable to provide such ability in Ei-

rise apartment and office buildings or virtually in any structure exposed to such forces.

In addition to the need to withstand earthquake forces, there exists a need to proviiz
prefabricated building structures capable of quick and easy erection with minimal labc:-

35 requirements. Presently, conventional easily erected building structures include prefabrice:z?



then“erect the structure quickly and easily, shippi@gmggtﬁgaagjéﬁﬁgmﬁgkgs ?7
costs woul d be reduced, |abour requirenents for erecting the structure
woul d be reduced and the cost of erecting the structure it bf ﬂpukg be
feduced. Thus it is desirable to provide bilding o@aanentswilEHI o
capabl e of providing these advantages. Transportation Further to the

t ransport at isaactufescsuch easttrailers, mobdlechumies ate o which ate ngnspiartedttortbs ereetion aie.
trailers, nobile homes and nodul ar houses, such itens are nornally-stacked
one upon t hélransportingsuchgstewotynes rig costiypandarelqyireshanvenenmous raseanns of ispacer o8 a
are designed only to bear their own weight and _cannot bear the wei ght of
ot her such Shiudonesamplespdt aerg passible to plip dadixidyal componentsf & pteuctuterandy
S travelliqg i n ro&&h seas. Thu i ti.ona .struct#ral ort is
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| NVENTI ON According to one aspect o nvention There is provided a

bui | di ng pa”ﬁhng“;&?@fibﬁi ng: a) a plurality of frame nmenbers; b) frame nenber
connecting nmeans tor connecting together said franme nenbers to forma franme
lying in a framfytirneo thewadsportaticledf convgntionab prefairizatedfbuildimgpsinetures hiwh
perinmeter bounding an interior portion of the panel; c¢) biasing neans for

bi asi ng at |asdsailers)analfilesminksfand meodwdariimuses, seehr iting argaroemally-gtackedsanedupon
frame plane, towards said interior portion of the panel; d) a first

sol i dified dhe wotisreduringsshippingc afypicallys dhawever, cthessr stpistures areo flegignreds ealeto

bet ween said frane nenbers and about said bi-asi ng_neans such that | oads

i nposed on &A% thedy pwm weight aad samot heas thenweight of wiher sugh sEyctyTess geppcially
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What is desirable, therefore, is a prefabricated building system which can be
shipped and stacked without requiring additional structure, without damaging
components of the. building system and which makes efficient use of cargo space on a
ship or other mode of transportation.
SUMMARY OF THE INVENTION
According to one aspect of the invention there is provided a building panel
comprising: a) a plurality of frame members; b) frame member connecting means for
connecting together said frame members to form a frame lying in a- frame plane, the
frame defining a perimeter of the panel, the perimeter bounding an interior portion of the
panel; c) biasing means for biasing at least one of said frame members inwardly,
generally in said frame plane, towards said interior portion of the panel; d) a first
solidified castable substance cast in said interibr portion of the frame,. between said frame
members and about said biasing means such that loads imposed on said solidified

castable substance are transferred by said biasing means to said frame members.



meriber s 'i“nwardly generally in said frane plane towgy; ' Int RAbEI ON
bounded by the frame nenbers; c) casting a first ﬂ'gzﬁ g{ést%qs aw}ant%n%iai d

interior portion of the franme, between said frane nenberszsgcg ék@é | oads
i nposed on said first curabl e substance, when cur efigtear e &r n'p r's 6 to

said frane nenbers. According to still another aspect of the invention

there i s provi deiccarding ltol anathert aspectiofahd inyaution therenis ippevided & andtidafimaking
menber conprising: a) a solidified castable material formed to include a
f ooti ng por ta buildiog paask, i the raethed compoising the steps Wppe) copeactipg rfogedher frame
supporting a bujlding structure; b) a hollow caonduit menper extendin
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According to sti’ll anot her aspec e I nvention re is provi

foundati on fsgpstandallinheh Reredl arCiratisforrddn® shidRdad membeRC! udi ng: a) a
plurality of foundation nenbers each conprising: i) a solidified castable
mat eri al forned Acordifig udestill aasthem gspeor bf die iiventias ttherg i®rprovidedrH baildiagd
a. support portion for supporting a building structure; ii) a hollow conduit
menber ext estuomré doghdationemembat, kieafoumiatom fmembat Comprising:pomr) | Drsobdified
sai d support portion for holding utility service provisions, said conduit
menber bei ngastablaapatatink farmedrtoziarhde rat fosting [partionofot nestinge o she gooynsk and a
deformable joint; iii) connecting neans_ co-operating w th said hollow
condui t nmentSEPPAThrPAHOM IO | SUPPeRing Aehwilding SUHRUER; g); ehtholpw; capduit ppeapber
[ le to deformelastically when forces ar
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frame

projection to King surtace of sald architectural finish elene such
t hat being operable to deform elastically when seismic forces are imposed on the foundation
member. |

According to still another aspect of the invention there is provided a foundation for
a building structure, the foundation including: a) a plurality of foundation members each
comprising: i) a solidified castable material formed to include a footing portion for
resting on the ground and a support portion for supporting a building structure; ii) a
hollow conduit member extending lengthwise in at least one of said footing portion and
said support portion for holding utility service provisions, said condﬁit member being
connectable to an adjacent similar conduit member to form a deformable joint;
iii) connecting means co-operating with said hollow conduit member for connecting said
member to an adjacent similar member, the connecting means being operable to deform
elastically when forces are imposed on the foundation member; and b) a plurality of
connectors co-operating with respective connecting means on each member to secure

adjacent members together.



said projlect I on extends generally away from sai d'll?@sCFit@ éﬁ%‘@%m Bhoet
I nserting said at | east one projection into said castable terial before

said castable material has set, until said backing surfa r qp a
surface of said castable material, said at®least [mte: pr oj?ggt F‘ggs}gw
co-operating wth said nesh material to engage therewith; and c) permtting
sai d cast abl e nmAAerordihg tto ssidlt amititert aspedt cbfahe limeention rtkerpriojpeatided a2 mbhod bof
firmy securing said projection in said castable material and securing said
ar chi t ect ur aecyring gh asthitestiral: finishteleme clor dlisarfageo ukimately sfevmed byas mastablef
the invention there is provided a three dinensional building structure
conpri si ng: ™B3terialpgast aboutya sty materiahgthssnethad including, thecstepsnel: y @) sepuring at
plurality of frame nmepbers; ii [ ane nmber connectin s, for
connecting tER§LOREPreierlon lt%ﬁegar?k%eﬁ*‘gg‘?% "?éﬂ‘?\ %{Cﬁ%?ﬂg% f}lﬁﬁg element ;sugh, that
pl an, the frane defining. .a perineter. of fhe .1h erinpet.er houndi.n
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nmenbers; b) panel connecting means for connecting sald building panels
toget her, thgojeaii®l c6opa@tihg MeitHTBAN i Mstedilcolgled thef@bith; Al @Spdraiftting:
under forces inposed on said panel; c¢) a plurality of connectors for

co- oper at i n@aidl ¢d3tabhes paedrial o cenatsout isaid ardleays one peojedtiona itkdreby fismby s€curing
adj acent panels together. According to still another aspect of the

i nvent i on t Iseidepiageqtionvindsaid gadtable imsateriali dndi seguringrpaid saroltjtectuiralafipishiredément
of spaced apart vertical nenbers aligned to lie in spaced apart verti cal

pl anes; b) d4bgseie:al ity of horizontal members connected to and This is
the repl acenent sheet, 5a extendi ng bet vveenfqitgi d vertical nenmbers, to define
8
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frame nmenbergpdderiihy a paeiRRER df¥hd Parehi tHe perdiBtePb&iling an interior portion of the
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panel; iii) biasing means for biasing at least one of said frame members inwardly,
generally in said frame plane, towards said interior portion of the pamel; iv) a first
solidified castable substance cast in said interior portion of the frame, between said frame
members; b) panel connecting means for connecting said building panels together, the
panel connecting means being operable to deform elastically under forces imposed on
said panel; c) a plurality of connectors for co-operating with respective connecting mean.é
on ¢ach panel to secure adjacent panels together. |

According to still another aspect of the invention there is provided a hi-rise
building comprising: a) a plurality of spaced apart vertical members aligned to lie in

spaced apart vertical planes; b) a plurality of horizontal members connected to and



towards said interior portion of the panel ; V) atig fsStheSeblatefrient shest abl e
substance cast in said interior portion of the frane, between said frane
menbers and about sai d biasing neans such that |oads i i d
solidified castable substance are transfer%ed by Raiey @ﬁ%@@iﬁs to said
frame nenbers; and v) connecting neans for connecting said each panel to an
adj acent parsxtendidpebetoeee s4id vgrticabnenibers debime abplerdioy of spaced apars horiadhtyl
under force; the panels being connected together to forma space frane

defi ni ng an plamesyintdrsecting ssaisb vesical sutmbesyad)ed plpeabity 106 rhuildinga pansis disposadd
sai d spaced apart vertical planes, the caonnecting neans _on panel s adj acent
t he vertica|beawqemw¢mé|ap#éﬂmmt@lmmq§tpar@@t?ﬁ@l%mr@ésmr-‘ g &) @ phurality

vertical menmbers and horizontal nenbers. According to_.still another aspect
of the i nverfl BAMENBFEDFE: d) GFEe R, FORBFEHREMERRS fali SRRDECHG PBPEr Said
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interior porigianrisGhid eriPrtion bf thef l%atuar; i6pPh el dodifled castible sabiSdRNGSt in

cast in said interior portion of the frame, between said frame nenbers and
about said kjaih in€ridresortion WEthé fiaine, batteeensails fme manbets 204 iaboiit €64 biasing
cast abl e substance are transferred by said biasing neans to said frane
menbers; e) memsesuch rthatnieadssiniposed onnsid solidifed basidble subbtanae @ks tiansferred by
co-operating connecting neans of an adjacent said This is the . .
repl acement saidbiasibp meanelto saif dranemmenibersy and 1hcomsrieg meansalor songectiog said
el astically under forces inposed on_said panel, and f) a plurality of

Iconnect ors cachrangl itagamadiacenti pagehndhe connreting n@%?ah%ing oppesehie cter daform
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According to still another aspect of the invention there is provided a plurality of

building panels for forming a three dimensional structure, the panels including: a) a
plurality of frame members; b) frame member connecting means for connecting together
said frame members to form a frame lying in a frame plane, the frame defining a
perimeter.of the panel, the perimeter bounding an interior portion of the panel; c) biasing
means for biasing at least one of said frame members inwardly, generally in said frame
plane, towards said interior portion of the panel; d) a first solidified castable substance
cast in said interior portion of the frame, between said frame members and about said
biasing means such that loads imposed on said solidified castable substance are
transferred by said biasing means to said frame members; €) connecting means for

connecting each of said panels to a co-operating connecting means of an adjacent said



supfdort i ‘ﬁg a building structure; b) a hollow condui@h%n%gzgg&egﬁkgg‘%pgh“t

| engthwi se in at | east one of said footing portion

portion, said hollow conduit nenber including a unitary |ength of

structural tubing having first and second ®hd openipus: c?eﬁtnwgl @g faces
for mting with simlar engaging faces of respective adja u ?ition
nmenbers, saiphnel,rthe cennecsiag anehne rvéingpeperabdes to fleforncelasticaltyt unddr fordes rimplssdng
accessi bl e at said engaging faces respectively; and d) connecting neans for
connect i ng seit said panelatandrf) mepleality of sanregioss eeropenating avitl said panelosonmecting |
t he connecting neans being operable to deformelastically when seismc

forces are | HES e EPr oPPINSCUNS Qh ieRst serme (Rf gl pagely t%ﬁ?m%ctf’i foymn 8 JFansportation
sai d st F ﬂcf ron BTy gD L‘S‘i boi@iha sy iﬁ%ﬁ%ﬁa&%@% el iy odhwe? Coﬁgf % irlrtl%
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provi ded a huil.ding.st ure foundation menber, the foundation nmenber
bl iy

conpri si ng: “castable material forned to include a footing
portion for rest} tfae i [ fQr rki

bui | di ng struct u}}g(?)rgl;ﬂgadah%tlgll %\%lva%gﬁd iet%t ?f’g&nggrlﬁ‘g%tﬁ g%dtiﬁﬁge Fe%ﬁ%’asie Hi?%dghtg

| east one ofgswaRhde ffoRidation REnibe D iR Membedcdimpiriaig: B & soldified )castable NAREHSN
secured to said conduit nenber, for connecting sald conduit nenber to an
adj acent -si nfoked ¢osthide afodiing portibm fon restivgs on nebpwupdiand ;a supgort)postionl for
connector being operable to deformelastically when seismc forces are

i nposed on tsuppémimgcabuitdingnstrbetnre; b) aThollow eorduit mempbercextending lengthwiise BRAtEF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a perspective view of a house

i ncl udi ng a leastonatafsaid foeting postion and said suppoat portion: said hollaey ¢ondnit mergber
panel s accordi nalm'fgo various enbaodi nents of, the jnvention; Foundation Figure

2 is a plan Weladingra anityy Jaegth oF strueyral; tabing daying;first and,secopdead apenings; o)
i nvention; Figure 31? i S erspective .view of, a ort'kon of . t ha%.foun ati.on
shown in Fi agiag pq:qgcf?)r %g,t,lét with similar engaging fi of respective adjacent foundation

members, said first and second end openings of said structuralitubing being accessible at

said engaging faces respectively; and d) connecting means for connecting said foundation
member to an adjacent similar foundation member, the connecting means being operable
to deform elastically when seismic forces are imposed on said foundation member, the
connecting means including at least one elastically deformable flange rigidly connected to
said structural tubing and protruding from said solidified castable material, for engaging
with a co-operating flange on an adjacent foundation member.

According to still another. aspect of the invention there is provided a building
structure foundation member, the foundation member comprising: a) a solidified
castable material formed to include a footing portion for resting on &e ground and a
support portion for supporting a building structure; b) a hollow conduit member
extending lengthwise in at least one of said footing portion and said support portion; c) a
connector secured to said conduit member, for connecting said conduit member to an
adjacent similar conduit member to form a de-formable joint; and d) said connector being
operable to deform elastically when seismic forces are imposed on the foundation

member.



Figure 4 is an exploded view of frame menbers included in a floor panel
according to a second enbodi nent of the invention;THiS guthe feplacemensisbeetvi ew
of an end portion of a top frane nmenber shown in Figure 4; Figure 6 is a
bot t om vi ew of the end portion shown in Fi%ure S;sd:igyre 7 is an end view
of the end portion shown in Figure 5; Figure 8 i a 5i RefJvAldivied? an end
portion of BRIERDESCRIPEIONOETIRDBRAWDNGS 4, Figure 9 is a face view
of the end paortion shown in Figure 8. This Sheet Has_ Been Replaced ii)
frame nenberFigwienectis ppermpastiverdew of arhoyse ngludinge foundationg apd fleer,extdsirs ¢ o
forma franme lying in _a frame plane, the frame defining a peripeter of the
panel , the peri met er"bJRriggwall andreef Eﬂne%@P?qfeﬁlgdP vaHgus,emiqdimentsof the

bi asi ng means for bi.asing at |east one of said frane nmenbers inwardly,
generally in said fr3¥#SMane, towards said interior portion of the panel;
iv) a firstg %&t 'r{i ed castabl e substance cast in said interior portion of
the frane, aid franme nenbers; b) panel connecting neans for

connecti ng i i l:di | 5 .t , : | ¢ é}ﬁg&% s being
oper abl e tosfgg‘?&g% elgg%ngg@ﬁy&&n%grﬁw%?cag&s& ?%gggcfngﬁ sal fn%gtn(gijla‘.%lc) a
plurality of connectigyentfoff co-operating with respective connecting neans
on each panel to secure adjacent panels together. According to another
aspect of tflﬁ%ﬁxﬁ\&‘nti& 8 Petspectivei view 108 'di pdetibroof the fovidatiot $HbwidinCPighfd 2 Ng: )
a plurality of spaced apart vertical nenbers aligned to lie in spaced apart

vertical pl &les;Panel a plurality of horizontal nenbers connected to and
ext endi ng between said vertical menbers to define a plurality of spaced
apart hori zdiigete 4| anes ekplodedseicwi of frame membersiineltd fleor papel acgording to

plurality of building panels disposed between said spaced apart horijzontal
pl anes, each of sai & 3§6end embediment ofgthe invention;p| ural ity of frame menbers;

) por o™ "R CO0 S At BF R Snd GoreB IS op Bk BB sk iR o
Figure 6 is a bottom view of the end portion shown in Figure 5;
Figure 7  is an end view of the end portion shown in Figure 5;
Figure 8 is a side view of an end portion of a side frame member shown in Figure 4;

Figure 9 is a face view of the end portion shown in Figure 8.



tto forma frame éTv"i i f ar’gacecpl ane, the frame defining a perineter of
the panel, the péP it i g an interior porti ofhisfis thecrgpéacveimentishpet
bi asi ng nmeans for L [ H |BHst one of said frame nenbers inwardly,

generally in said owards sajd interior.porti ofHt h anel ;
iv) a first solidified castable substangdg cast in S%&&I n?gri o? P i on of
the frame, between said frame nenbers and about said biasing neans such
that | oads i npaéged feame meshbsotorthettigpmeast fob benmeulisy @acthensad fagkSiembed by
said biasing neans to said frane nenbers; and v) connecting nmeans for
connect i ng te ébmn edcamelying in o frameaplanecthe fpawedefiningea perimeter iof gherpamed, thei ng
operable to deformelastically under force; the panels being connected

t oget her t Perimetpr bouvpdiog anrinweorpeition e thpanelay of units between said
spaced apart hqrizontal planes and said spaced a¥ar1 vertical planes, the
connecting neadd oRiasge meanyfar Seasingnat least; pre; of 3l ersyamwadly,

&z
connecting the ace .frane to the vertigcal nenbers a hori zontal nenbers.
Accor di ng 18811%@3? iu5aid frame plage. qﬂgaﬁ%ﬁﬁ@aﬁtﬁ‘q REHgD Pgaﬁrm jed a plurality
of buil ding pangl s _f ' h i ' : .t nel s
i ncluding: i) ), Bi fﬁés%@[@ﬁﬁfca?s%baé%%aé?@ﬁ?‘?‘ ‘d?‘&‘r‘éﬂé‘t ﬁ%‘ﬁ‘ﬁ’&r&%ﬁﬁ‘@@?’ng
nmeans -f or ‘Bgﬁfééﬁts.?ﬂ%'ﬁrﬂg Mferssai d frame nenbers to forma frame lying in a
frame plane, the trane detining a.perineter of the panel, the perineter
boundi ng agyin | ' c&ﬁﬁ@ﬂiﬂg”") A8 Ir ki 3shdld
at | east og)e o?%%%@%%%%e?@ei nwar dl y,hdlgebn&ggg% gﬁ}drl?agigl%éﬂe? T g%eig?égne,
towar ds saicgnnedtifig | fiéant Being dpériablehd Befofh; elhstically undért foredsi Bhpdsed on2sdiabl e
substance cast in said interior portion of the frame, between said frane
menbers angamdbout " sai d bi asi ng neans such that | oads inposed on said
solidified castable substance are transferred by said biasing neans to said
frame nmenbe) s; apluralityoofneannectigrsfon ne-openating mithatspectieeacannedtingaheans amedacht o
a co-operating connecting nmeans of an adjacent- said panel, the connecting
means bei nga@g@amuee adjacht papaletogethenal |y under forces jnposed on said
panel, and vi) a plurality of connectors, co-poperating with sajd panpel ,
connect i ng meafcorging: & Abether, aspget Pégbet inygptionothere 1 proyided 2 l’b{j%( EB!MIPS
forma tragg 81[igi%};'i on cont ai ner . i

a)  a plurality of spaced apart vertical members aligned to lie in spaced apart vertical
planes;
b) a plurality of horizontal members connected to and extending between said vertical
members to define a plurality of spaced apart horizontal planes intersecting said vertical
members;
¢) a plurality of building panels disposed between said spaced apart horizontal planes,
each of said panels including:

. 1) aplurality of frame members;

ii) frame member connecting means for connecting together said frame members
to form a frame lying in a frame plane, the frame defining a perimeter of the panel, the
perimeter bounding an interior portion of the panel;

iii) biasing means for biasing at least one of said frame members inwardly,

generally in said frame plane, towards said interior portion of the panel;



capabl e of hol di ng a sufficient nunber of panels and connectors to forma
dwel ling from  TioCShed Hes Beud Rdpbegnt nunber of panel s d sald nel s used
P Tz he R et

to formsaid tran , -ai ner. Accordingtoa'Is aeergent
i nvention there i ) gglﬁ ui | di ng strycture foundation genper he
menber conprising: Q) - I fied castabl e materi apatgr med td i IIC ude a
footing portion for resting on the ground and a support portion for

supporting a buiibydi Agfist seldifiéEcastible Sub3@htovase kil tinteBODEdrtivN lof tHé fithme,
| engthwi se in at | east one of said footing portion and said support

portion, saibdtweehlsaid framgunémbensiand dboot said bipsmgumednsrsych ebgtlbadsfimposed on
structural tubing having first and second end openings; c) openings in
sai d foot i n§aigosolidifiedocastablel sabstanse targ dransforred dyy said rpiasinghmeansc s said oframe d
hol | ow conduit menber; d) engaging faces for mating with simlar engagi ng
faces of reddhers;cAnddj acent foundation nembers, said first and second end

openings of Sal dySUICLUAL AUSL TG b g seceaeL bl S ol SRl ghtagl nae] AES
nb t dj t sim.l f ty th ti bei
oot L0, 0o RS sl P ol QU8 e Ry B Ay G800 Tears bel e
f dati b ' NS I ' I I ' I
undal o et iy SORRShOSeATEARbel it el 5, 40HRgE i o
prot rudi ng et Said abdce st Rl TRAES bl sold 4paBORSET Yt pidnes,

co-operating nge on an adj acent foundat’i on nenber. Fi'gure 1 IS an

end vi ew of tid\orMBétinOmea o paiels ddjadehihe Sreftical hfid héridohtal mérfibeéts RbAkkckhEW
of the floor panel with insulation installed between the frane nenbers;

Figure 12  the spate frafReIo deciércioslmethibers bakborizdntid gnémbees 12- 12 of Figure
11; Figure 13 IS a cross-sectional view taken along Iines 13-13 of
Figure 11; 10 Aeconding iel another saspeqpl ain thel éwenfion likeré | isopropiled|a plurality of
illustrating horizontal, vertical and diagonal

building panels for forming a three dimensional structure, the panels including;

i)  aplurality of frame members;

ii) frame member connecting means for ic:onne,cting together said frame members to
form a frame lying in a frame plane, the frame defining a perimeter of the panel, the
perimeter bounding an interior portion of the panel;

iii) biasing means for biasing at least one of said frame members inwardly, generally
in said frame plane, towards said interior portion of the panel;

iv) a first solidified castable substance cast in said interior portion of the frame,
between said frame members and about said biasing means such that loads imposed on
said solidified castable substance are transferred by said biasing means to said frame

' members;

v) connecting means for connecting each of said panels to a co-operating connecting
means of an adjacent said panel, the connecting means being operable to deform
elastically under forces imposed on said panel, and

vi) a plurality of connectors co-operating with said panel connecting means for

connecting at least some of said pavels together to form a transportation container

capable of holding a sufficient number of panels and connectors to form a dwelling from



tension wire portﬁi ons; Fi ur(:ice 5 IS a cross-sectional view taken al ong
| i nes 15-15 ofThis Jgas pasn Figure 16 is a plan.view of the floar
panel with nesh} Wﬁukﬁ ring the insulating mﬁ@? i'%h}e ﬁp&ﬁﬁ@% S?'%q s
a cross-sectiong ] illlal ong |i nes g/ - 17 of Figure 16; 20 Figure 18
i's a cross-sectional view of a portion of Q[h_e f 1 oorpgmael 2i H]Jsﬁf'flti ng the
formation of a planar portion and a rib portion in cast concrete; Figure 19
IS a cross-sailsuffividnt vinenber oft gagelki o Qhidt paneld Ased BABImi §did SkApdistion
first and second cast portions of concrete; 25 Figure 20 is a plan view
of the conpoataauerf | oor panel ; Figure 21 I's an exploded view illustrating
a connection of the floor panel shown in Figure 20 with interior and
exterior panel sAcpordingitp@nother aspechofctheiinvention ¢heze is provided a building stmidthret he
foundati on shown in Figure 3; Exterior_ Panel Figure 22 is a-plan view of
frame nembdPyndatiop eeimbsry thenymember GSMPIFNE| according to 35 '

2 portion . o rHSederathl Baterah e o nclida oot pgpich By Testinglon theac o
o of {harh iR R ERBIR bR ucheBhEs 2 1, 7.2 Lo
ol an vt ew 11 udt AR CABlE MERLE cRGRlRl EhduhIHE Suctt jond OO of hoid, Mol o
i a' t ne” HORGPand sid sfoc? Bortiof A LRGR oy ReRBEP 11 FAREH UptarS gt

- 29 I s fRiraduidl Wbing haeing Frstihdaebdlid' chdTpesinps;y step in assenbling the

exterior panel, in which tension cables are r out ed between frame nenbers;
Figure 30 c) i ®psnipgaiin shidfootihg Pobwdd 0f s&idfsappore potton for paahitiaL i degesshe
exterior panel, in which nesh portions are connected over panel portions of

t he panel ; s&d hollow conduit member;
d) engaging faces for mating with similar engaging faces of respective adjacent
foundation members, said first and second end openings of said structural tubing being |
accessible at said engaging faces respectively; and 'i
e) connecting means for connecting said foundation member to an adjacent similar
foundation member, the connecting means being operable to deform elastically when
seismic forces are imposed on said foundation member, the connecting means including
at least one elastically deformable flange rigidly connected to said structural tubing and
protruding from said solidified castable material, for engaging with a co-operating flange

on an adjacent foundation member.



Figure 31 is a plan view of a conpleted exterior panel according to the
third® enbodi rent of the invention; Figure 32 i s alhis isstheseptacentint shes
of the: conpl eted exterior panel taken along lines 32- 25 _ 32
of Figure 31. Interior Panel Figure 33 is a plan d/ite_w of franme nmenbers
included in an interior panel according to 30 ate: 13aHﬂRum5
enbodi ment of the invention; Figure 34 i s6x side view of a portion of a
side frane nenber_sho in Figure . 33; Figure 35 i.s_a face view of the .
frame portion shoﬁbﬁ“‘P\lﬁgFi gd¥ M;V‘%dtﬁeig’émﬁ%wn%l"‘g“wisé a face view of -
a frame portion of a top frane menber shown in Figure 33; Figure 37 i's
an end view of t frame pqrtion sho in Figure.36:, .5 . Figure 38 is a
plan view il ust Irff?‘l‘rﬁglt he ’%BRHEEFW%%PB?%HP%{W&%P?’PW beiween the frame
with the frane portion of meanbes; 36; Figure 39 is a plan view of an
assenbly step Ln formng the interior panel, including the routing of
tensi on cabl es™ between frane nenbers; 10 Figure 40 is a plan view of an
assenbly step in Figurailhg t Hea crobseseitivnal vienethken ialoag links 12-12 bEFigarenect i on of
mesh material between the frane nenbers; Figure 41 is a plan view of a
finished interior panel; 15 Figure 42 is a cross-sectional view taken

al ong i nes 4242 Kgurt b2 | ntiex cross-sectiond! vishoalen along-ligps 12-1314f Fipwefi1;Panel s 20
Figure 43 is a plan view of frame menbers included in a roof panel
according to a fifth enbodi mrent of the invention; Figure 44 is a side
view of a frah® poguedh of isa plapvitw afithe fooripanel Slgvting orEomply wrtit3l and Jiagowglr e
45 is a face view of th(gengigg%eBg%jlsc’mi__.-shovm in Figure 44,

Figure1§ =~ is ‘a cross-sectional view iaken along lines 15-15 of Figure 14;

15 Figure 16 is a plan view of the floor panel with mesh portions covering the insulating

material;
Figure 17 is a cross-sectional view taken along lines 17-17 of Figure 16;

20 Figure 18 is a cross-sectional view of a portion of the floor panel illustrating the

formation of a planar portion and a rib portion in cast concrete;

Figure 19 | is a cross-sectional view of a portion of the floor panel illustrating first and
second cast portions of concrete;
25 .
Figure 20 is a plan view of the completed floor panel;

Figure 21 is an exploded view illustrating a connection of the floor panel shown in
Figure 20 with interior and exterior panels according to the invention, and
30 with the foundation shown in Figure 3;

Exterior Panel

Figure 22 is a plan view of frame members included in an exterior panel according to

35 ' a third embodiment of the invention;



Figure 46 is a side view of a connecting portlon of the top frane rrenber
showr in Kigure 43; 30 Figure 47 is a face vi ewrnik it ise ceplacaroenigshest
portion shown in Figure 46; Figure 48 is a side view of a top end
portion of a side frame menber of Figure 43: 3 5 u face
view of the top end portion shown in Figure 48; DP?%ur efg%) MAH ?@a pl an
view of an assenbly step in formng the root7panel, in which the frame
menbers are placed on an insulating materi.al re 51 is a plan V|ew
of an assenbly stFe@nmformarﬁgdetwﬁcﬁamﬂpménsmgp@me@bqwhms igure 2

cabl es are connected between franme nmenbers; Figure 52 is a plan vi ew of
an assenbly step in formng the roof panel wherein a first Iayer of mesh
material is conndigualdet wWisdrfagervigreo apasportiqn shewnyipHiguss23; s g
cross-sectional view of a corrpl eted roof panel according to the fifth
enbodi mrent of the invention; gure 54 is a plan view of a conpl eted
roof panel accdr &Figwe th@ﬁW?‘HVEW%@PWMWOFH@WQEWG&% 15 Assenbly
of Panels Figure 55 is an exploded view illustrating the assenbly of
roof, floor and waII anel s according to,the invention; g}g ure 56 is
a cross-secti onalFi&pf takEri‘fé‘fed?@"?ﬁg"rﬂé’?"%’ 8 $opdfFame; 1smb g’l

is a cross-sectional view taken along line 57-57 of F| gure 55; 25 H| -Ri se

Structure Figure_58 |sa ectjve view . of a -rise s ture, ]
illustrating a udéu? pane1$ E‘b Hi “?tH‘gtah@‘sﬁ ???F&l?ly B ‘Poas?eﬂ‘?’ﬁ?ﬁjﬁiet%teﬂ?r

the structuregto 3 O Shi ppi pgelont ai ner Figure 59 is a perspective view
of a shipping container illustrating a further use of panels according to
the invention; 3 5 Figure 60a is a fragnented side view of a m d-portion

of the contai ner Rgurdd8gur eis5P plan view illustrating a second assembly step in which the frame

members are placed upon an insulating portion;

15 Figure 29 is a plan view illustrating a third assembly step in assembling the exterior
* panel, in which tension cables are routed between frame members;

Figure 30 is a plan view illustrating a fourth step in assembling the exterior panel, in
which mesh portions are connected over panel portions of the panel;
20
Figure 31 is a plan view of a completed exterior panel according to the third

embodiment of the invention;

Figure 32 is a cross-sectional view of the completed exterior panel taken along lines 32-
- 25 32 of Figure 31.
Interior Panel
Figure 33 is a plan view of frame members included in an interior panel according 0
30 a fourth embodiment of the invention;
Figure 34 is a side view of a portion of a side frame member shown in Figure'33;
Figure 35 is a face view of the frame portion shown in Figure 34;

35



-10- Figure 60b is a fragnented perspective view of the m d-portion shown
in Figure 60a; Figure 60c is a fragnmented perspe%-,isv,? iié Paplaterhént sheet

m d- portion shown in Figures 60a and 60b, in a partirally assenbled state; 5
Figure 60d - is a fragnented perspective view of the m d- pqr&i_on shown in
Fi gures 60a, 60b, and 60c in a conpleted state; Fi fates 60e i Bhm 1990
fragment ed perspective view of "a corner portt®n of the container shown 10
in Figure 59; Fi gg:r_e 60f is a fragnented side view of the corner portion

| )
shown in Figure 66&EMsbyr elS@defe viewot 3 frpme, porion of 4 topdraas Fpambeeshova i Higuce g%

corner portion shown in Figures 60e 15 and 60f, in a
partially conpleted state; Fi gurge .60h i.s a fra nt ed_pergpective view of
t he corner porti*o%‘%’ﬁ’o&n in‘sﬁgﬁﬂ‘fﬂgw%@?ﬁe’ﬁ?w ﬁggﬁﬁu’gﬁg'ﬂﬁigﬂ a conpl et ed
state; 20 Figure 61 is a plan view of a house built from conponents

shi pped in the containgr shown,in.Figures 59 and 60; Figure 62 . is, a sjde
vi ew of the ho se%tlﬁ“r gur elS@Rlanyiey gﬁg@pgép ﬁ‘?”é‘ﬁ‘i%ﬂ’&;"gﬁhgt‘lﬁa@e@%“m“ ofg‘lggre 34

| ayered view of an exteri orwilathe lframe portioh ofFiguze 86)e t hi rd enbodi nent of the
invention, illustrating a method of securing an architectural finishing

material to the panel; 30 Panel Variations Figure 64 (a) - (x)
i l-lustrates a pl uFightet3® of islahnviewws amdssepblystep dofofmigg tha intexios pirel; imvipding the

ber spocti ve i ew of a curveRiisdtisib ERIEBRER: FaimsdBeRs, i ng 15

10
- Figure 40 - isa plan view of an assembly step in forming the interior panel, including the
connection of mesh material between the frame members;
Figure 41 is a plan view of a finished interior panel;
15 _
Figure 42 is a cross-sectional view taken along lines 42-42 of the interior panel shown:
in Figure 41;
- Roof Panels
20
Figure 43 is a plan view of frame members included in a roof panel according to a fifth
embodiment of the invention;
Figure 44 is a side view of a frame portion of a top frame member shown in Figure 43;
25 '
Figure 45 is a face view of the frame portion shown in Figure 44;
Figure 46 is a side view of a connecting portion of the top frame member shown i
Figure 43;
30

Figure 47 is a face view of the connecfing portion shown in Figure 46;
- Figure 48 is a side view of a top end portion of a side frame member of Figure 43:

35 Figure 49 is a face view of the top end portion shown in Figure 48;



si xt h enbodi nent - of the invention; 5 Curved Floor Panel Figure 66 IS

pl an vi ewof frame nenbers i ncl uded in a fl oor paneITWavsm‘@ﬁmthMEr
portian, according to a seventh enbodi nent of the invention; 10 Figure 67
is a plan view of an assenbly step in form ng the pa acc to the
sevent h enbodi ment, in which the frane nenbers are pﬁgteé ﬁ:grﬁ&%nmati ng
material; 15 Figure 68 - is a plan view of an assenbly step in formng
t he panel according to the seventh enbodi rrer'l‘t9"\/vhere| n tension cabl es are
connected between_fra | an vi e y
step in formng tHEs gﬁe liégfaﬁivheﬁ'g&c?ntaﬁsg%s i fobrmid t 100 a&%"}e aﬁghg‘b
enbodi nent wherein a first frameanenbbrsraeesjiacadibeand mbuliting materidrt ed bet ween
frame nenbers; Figure 70 is a plan view of a conpleted fl oor panel
according to the seventh embodi ment of the invention; 25 Curved Exterior
Wal | Panel .Fi gur eFigire 51 | s isna plamwiewio€am as$emblyostep mrﬁmhmg ﬂleumflpanhdadrhermnaensmn
curved exterlo wal | panel 0, dl ment of the

i nvention; l[-il gure 72 %&aﬁg%?%&ﬁ%ﬁ\?%ﬁo eq? >curved frame nmenber
shown in Fi gure 71, Figure 73 is a top view of a curved styrof oam sl ab
according 10 the pbgbh eMiOLhR Vowk a Merbily BB b Whminkthe roof Jael Whebbth € o
is a plan V|ewof nasse y step in formng panel according to the

ei ght h embodi nent wherein tigysr eﬁmvbana@sxslrrbmame§|bawe@fﬂmegw@em is placed
upon a |l ayer of nmesh material and a water inperneable nenbrane; 5 Figure

75 is a plan view of an assenbly step in form ng the panel according to
t he . 10 Figure §3 is a cross-sectional view of a completed roof panel according to the fifth

embodiment of the invention;

Figure 54 is a plan view of a completed roof panel according to the fifth embodiment

of the invention; -

15
| Aggemt_;ly of Panels.
Figure 55 is an exploded view illustrating the assembly of roof, floor and wall panels
according to the invention;
20

Figure 56 - is a cross-sectional view taken along lines 56-56 of Figure' 55;
Figure 57 is a cross-sectional view taken along line 57-57 of Figure 55;
25 Hi-Rise Structure - -

Figure 58 is a perspective view of a hi-rise structure, illustrating a use of paneis

according to the invention to form units of the structure;

30 Shipping Container

Figure 59 is a perspective view of a shipping container illustrating a further use c?

panels according to the invention;

35 Figure 60a is a fragmented side view of a mid-portion of the container of Figure 59:



ei ght h enbodi nent wherein a tension cable is routed between opposite curved
frame: mnenbers and wherein the nmesh and water inperneable nenbrane are

wr apped around edges of end frame nmenbers of the phisds;tha Geplacement sHget | S
a plan view of an assenbly step in formng the panel according to the

ei ght h enbodi nent wherein a second | ayer of nesh B’g#eri al 113 MAR (Qgget ween
the frame nenbers to forma concave inner surface ahd wherein a concrete
retaining edge formis secured to the franme-#@nbers; 15 Figure 77 is a
cross-sectional view of the panel taken along |lines 77-77 of Figure 76;

Figure 78 i s aFEPE0b g e s SragmentedRerspective, e of the gudspgriion shown in gy 60a;79

is a plan view of the conpleted curved wall panel; and 20 Figure 80 is a
perspective view gf a corner of a structure havi a curved foundation
portion, a floor %ﬁﬁ@l“?’w t HiS & fragmented Wﬁ"%&ﬁc?r}ghec'ﬂﬁd?@ﬂwéﬁ G B Figyey 60a

portion according to the signilsoh,Se'atialypaskndiediate; enbodi nents of the
i nvention. 25 This application contains 87 drawing figures. DETAILED

DESCRI PTI ON 30°Bui | di ng structure and pre-fabricated panels Figure 1
Referring to Fi guFRurk608 prieaifapnemal RespEstive Ee of e thidportion shdah iR ,S
and panels 3 5 according EI@ the inyention i.s shown generally at 10 on a
building site 12. ~13- THR ﬂg@é“} PSS % oundat i on shown general |y
at 14, a first plurality of pre-fabricated first floor panels 20, a first

plurality of pre-fabricated exterior. wall .panels. 22 a first. plurality of
pre-fabricated int &5 mal‘famffngedfﬁweﬁ“%evé%%ﬁfﬂo@fﬁﬂém ?f“gftgewn imer dhown
pre-fabricatedosecond fl oorinFigeed 89; 26 a second plurality of pre-fabricated
exterior wall panels 28, a second plurality of pre- 5 ‘fabricated interior
wal | panels 30, a third plurality of pre-fabricated floor panels 32, a
third plurality oFigmed0f abris e fiagoented tside iview qf shecomespbrticn shown th Figure 60¢;t y of
pre-fabricated interior panels 36 and a plurality of pre-fabricated roof

panel s 38.
Figure 60g is a fragmented perspective view of the corner portion shown in Figures 60e

i5 and 60f, in a partially completed state;

Figure 60h is a fragmented perspective view of the corner portion shown in Figures 60e,
60f, and 60g shown in a completed state;

20 Figure 61 is a plan view of a house built from components shipped in the container
shown in Figures 59 and 60;

Figure 62 is a side view of the house of Figure 61;
25 Panel Finishin

Figure' 63 is a layered view of an exterior panel according to the third embodiment <
the invention, illustrating a method of securing an architectural finishicg
material to the panel;

30 |

Panel Variations

Figure 64 (@) - (x) illustrates a plurality of plan views of panel configurations havizz
various dimensions;
35



Foundation 10 Figure 2 Referring to Figure 2, the foundation 14 is shown in
accordanceg with a first enbodi mrent of the inventi .anpd includes side, end
and centre ‘foundati on menbers designated 40, 42 aﬁg"sﬂﬁ thedeplacemest shestach
foundati on nmenber is formed by casting concrete, to include a footing 15
portion for resting on the ground-and a support pqgdison Lg @Bp ting a
bui I ding structure. The support portion is cast about a - ass | ed

hol | ow steel beam Each foundation nenber i3t4Tso forned such that the
side, end and ce f:?edfé’o g% on nenbers have engagi ng faces 41 which mate
w th each other and can nnected to each other. 20 Side foundation
menbers The side foundation nenbers 40 have first and second opposite end
portions 46 and a mddl e DOLL TN j [ st
and second end pg}%"laggg 46 and 4 "{g\l‘/’iew’fié(r%st anﬁ%gg‘%%@ﬁ?}%g%@%ﬁ%% Jng
portions 52 and 54, respecsixtheampodimentofthedovepdmt e portion has a relatively
|l ong steel tubing portion 56 which is welded to and extends between the
first 25 and second end portions. The long portion 56 is in conmunication
with the short pcﬂm@ﬂﬁxﬁmlthat a duct 58 is fornmed between the first
tubing portion 52 and the second tubing portion 54. As the tubing portions
are wel ded together, a unitary length of structural tubing is fornmed. The
duct is operabl e Rignrei66 d uis 4 planyvige of freme awmbiss insludegyin gfloes panel| havipg & cuved
etc. 30 Figure 3 Referring,hg dokib! fcotdink ia Sevelh Erioantabi @indRidAgen; 40 1S
formed with a concrete footing portion 60 and a concrete support portion 62
whi ch encircl¥the steel tubing portions 52, 54, and 56 to form a
structural supporgigdr@b7 t heissg ?ﬁix viewbor i RQEdbiyOis in H6nis 86 lpakel REDMIIRbaRAS

| engt hwi se in the support portjon 62. A_hol |l ow conduit 64 is formed ip the
footing portion 35 60 andS$§venth pmipodimegt, in,whichthe mewmsaﬁpiﬁéﬁ?m%&m
such as styrofoamto provi ggtehigisul ating -14- properties to the nenber
and prevent ingress of noisture in the event that the concrete becones
cracked. The insulating material also renders the foundation nenber |ighter
in weight. 5 78e Higure68 andisseplian die@of apusiembIySstepOin FochinhSthe Phdey atOfdirig0n kS

bei ng shown in Figure 3, ha\\/rgrg{ll rgtra?r}&lﬁe%%ztgmyo%r%l&ahleym&é&g@gé@ ndgé:n'&e

ot

portions 66 and 68, respecf§
members;

Figure 69 is a plan view of an assembly step in forming the panel according to the
20 seventh embodiment wherein a first layer of mesh material is connected

between frame members;

Figure 70 is a plan view of a completed floor pamel according to the severs:

embodiment of the invention;

Curved Exterior Wall Panel

Figure 71 is a plan view of frame members included in a curved exterior wall paz:i
- according to an eighth embodiment of the invention;
30
Figure 72 is a bottom view of a first curved frame member shown in Figure 71;

Figure 73 is a top view of a curved styrofoam slab according to the eighth emtodirmz=
of the invention; '

35



i medi ate communi cation wth the |ong steel tubi ng portion 56 and the
second steel tubing portion 54, respectively. TheTHis istheaRPlRRrRIM shesi
vertically extendi ng duct portions have foundati on connecting flanges ‘70
and 72, respectively which act as connecti ng_msarE. for 13 i nnecting fl oor
panel s and wall panels to the foundation nenbers. em d? &&)ﬂ 96on 50

al so has first and second vertically extend;gg duct portions 74 and 76

whi ch are di sposed approxi mately m dway bet N the first and second end
portions and which are in i,medi at.e comuni gcation.,wth the |ong steel

Pobi ng. por 1 on oA Tni o RS Vg FEA PRIt AR oBRnE e et egprfine e
78 and 80. Each of the fourjhti esbodimemendicteinghd duaved eyrofdim skab of Figuer?d iSplackd
has a respective opening 82 for.permtting access to,. and for canmunication
with its respective verti_cdﬁl""bﬁ@?’e‘a"?&e&%@%‘?ﬁ?5??3%“’?%3%‘"‘3"‘?‘5@8%‘8?‘%&“% hr eaded
opening 84 for permtting a fastening nenber to be received therein for use
in connecting theg: e pa . ) | %ﬁ; ing to
Figures 2 and % e‘?’%‘l'erg?lgrst qghglagslce{%%? %nﬁ%@%gﬁ %gbng;e a%gle%ég%lagg’;ﬁ%{eo e

first and second connect i ngighthempodime® wherdin@3ensinn esbledyroutéd betweenppplosite curved

respective end engaging fa i : i wﬁ@ﬂfﬂﬁ' i d
second connecting fl anges: %&g%ﬂ%@gﬁdg@%@%&?%@&aﬁ%ect t ér-%ellﬂggm%%ﬁaeaa?{]on
menber to an adjacent end fwreppedatonnd edgesins endifpamennembiersrdf thorpanel; duct f or ned
by the hell ow tubing has end openings 89 and 91 which are accessible 25 at

respective engaging faces 41. End foundation menbers Referring to Figure 2,
the end foundd®i Jfigwedber s in2 planeview of ampassamblyt step i famning the dandl @ecordingotortbe | n

that they include a holl owemqmbgmgvhgg{ntg @&ggh e,l”@\{,fésﬁ B%xiiﬂgsl%(tetwefn q
e

support 30 portions 92 and 94, respectively an ave an insulation fil
conduit 96, shown best in Mhefame membegsita form A LoBeavek inpes spyfegs apd whereina capggpte
foundation menbers al so hay&aihing 8dge3orth 8 S50 tPMe HRBE nbfktes; 98 and 100 to
which are rigidly connected first and second el astically deformable -
connecting flanges 102 and 104 which extend fromthe hollow steel tubing
portion 90 fois Meriini?e 7P NYaG A 18BEs-sbdtiohal 3G 0f Aelpaitl takéh AShgQREY PLTIH Figure 76
connecting flanges of an adjacent 35 side foundation nenber (such as 86,
88 and 142). -15- Centre foundation nenber Still referring to Figure 2,
the centre foundatinRe7srenbeya déssiiadtional GRWIO &l cBAEd WaANpzhAS and first and
second "T"-shaped end portions 108 and 110. The central portion 106
includes a” - '

Figure 79 isa plan view of the completed curved wall panel; and

20
Figure 80 is a perspective view of a corner of a structure having a curved foundation
portion, a floor panel with a curved portion and a curved exterior wall
portion according to the sixth, _seﬁenth and eighth embodiments of the
invention. '
25 . ' -
This application contains 87 drawing figures.
DETAILED DESCRIPTION
30 '
Building structure and pre-fabricat els
Figure 1

Referring t0 Figure 1, a pre-fabricated house formed of foundation members and pacsis

35 according to the invention is shown generally at 10 on a building site 12.



relatively long hollow steel tubing portion 112 which is connected to first
and second hollow 5 steel end nenmbers 114 and Th iditspoepdcement gfeetangl es
to the | ong steel tubing portion 112 and connected so as to pernit

conmuni cation between the first and second hol | teﬁl %3&@&114 and
116. . Each end portion 108 and 110 has first, a d3t rtically
ext endi ng ducts 118, 120 10 and 122, respdaas- vely. The first vertically
extendi ng duct 118 is in direct comunication with the long steel tubing

portion 112 whil éheh@wg@elema&mdmnmwmme@mv @ﬁ:s@mmwﬁgoﬂnrmf@naat@iﬁm
di rect communi Catdo&gbam;fb tahﬁ.gfpd{r 6@9@&5&&@&%&&%8%&22%@%&{9' bty ity aCh

of the first, second and thir a respective duct connec

f1ange 124 havi n@refabringted intayion wgl panel&%mmoecbﬂmw\ﬁ reriabricatedessqond flpar@anslsc t
and a threaded opgni d&&n&%?urilﬁi of YicAeh Exteriof %ﬁ@iﬁﬁheﬂs@s B%édoﬁ&‘ﬁfimﬁ:&foéib?@ in

connecting an adjacent_ flqor er to the centre foundatjon nenb

central portich I@G"ﬁ?ds’a 9!'5“’411 Ragels 30, ¢ thipdpjprality of precfahricated-floas panelsP2e g third

portions 128 and phddicydtipediabricated A6 R% foheld BE, aird Prir@lity of Prol fibyicRQMEITR phdf
first and second ﬁ gortlons 108 and 11 and ich are in i medi ate

communi cati on wi tf 2 PP@HB’@P?@@‘E‘G‘S‘?FR? P8n 112. 2 0 These duct
portions al so have respective foundation connecting flanges 132 and 134.
Each of the foungatlon connecting flanges has a respective opening 136 for
comuni cati on w respectlve vertical duct and each flange has a
respecti ve 't weeaded opening 138 for permtting a fastening nenber to be
received therein_for use in connecting the floor panels to the foundation
menbers. 25 The foundation nmenmber further includes first and second
connecti ng fl ang@sfedrit@ taFifured?) defondftivaild s st i @iorddnce witd first émbodinteat ¢fn
connecting the centre foundatiqn nmbey to adj nt end.nenpers

In the preferred%’t?rfﬁ‘ﬁ’ﬂti1 mck%ﬁsﬁeﬁﬁ%meﬁf@“&m?@?ﬁ% 1 te#éﬂ’nﬂaﬂgon
menbers are wel ddd réspemdc;lacl-m:hmmbnmmﬂmmdbhmMn&aummmmmer
such that th teel. ent s i on
portion. Theacsgn %?%Pogg%spn%%n %’8 @%nd agsé‘g‘;’/%ﬁt "g°83{" 833%0 é“?nlgmg? or n"alaé
about the rigid 3he aqlpunt@ottmnfls)cast a&wt & ipdd-asseshbled Hoblow dzéli lwamreBdsh rfeundation
e e o o el 1co 3R b3 SOLES Bl SHabdlA RES SR Uit

be accel erated by pas noers r‘’ough an oven or
steam Desired facéEMlswhldamttewntbpdch@Mmd cshbeconna@dmeach other

20 Side foundation members
The side foundation members 40 have first and second opposite end portions 46 and 48 and

a r_niddle portion 50 disposed therebetween. The first and second end portions 46 and 48 have
first and second short steel tubing portions 52 and 54, respectivéiy while the middle portion
has a relatively long steel tubing portion 56 which is welded to and extends between the first
25 and second end portions. The long portion 56 is in communication with the short portions
such that a duct 58 is formed between the first t;xbing portion 52 and the second tubing
portion 54, As the tubing portions are welded together, a unitary length of structural tubing
is formed. The duct is operable to hold utility service conduits for water, electricity, etc.

30 Figwe3
Referring to Figure 3, the side foundation member 40 is formed with a concrete footing

portion 60 and a concrete support portion 62 which encircle the steel tubing portions 52, 54,

and 56 to form a structural support for the steel tubing portions. The steel tubing extends
. lengthwise in the support portion 62. A hollow conduit 64 is formed in the footing portion
35 60 and is filled with insulating material (not shown) such as styrofoam to provide insulating



fini shes and waterproofing can also be added at this tine. The indi.wvidual

f oundati ons menbers are then connected together usThigis the aiptaceimentispest
def or mabl e connecting flanges on each nenber to forma foundation for the
entire building structure as shown in Figure 2. The con [ nges al so
connect together the steel tubing nenbers of the Bﬂfﬁdatrfé)aﬁl'@g {grreggbers,
thus form ng a space frane lying in a flat phane; with the tubing nenbers
of each of the foundation nenbers acting as the space franme nenbers. Floor
panel Fi gure 4 10 prdpefiey withe niembéri apdrppevént injressfod midistae irothe Givera thds @leer conodee |

according to a se e ' .Of e ] ' | b (AN to,
| ength fi.rst, sec%%cggmt %?ér?;g&”ﬁ%&#ﬁ%@ﬁ@f%ﬁé?&ﬁ&gmgﬁgﬁﬁg%ﬁﬂs eeeti}glbtf'rn‘@
frame nmenbers as shkighm at 150, 152, 153, 154 and 155, although it will be

appreci ated that the steel tubing nay be of any suitable size to neet any

desired structural |oading requirenent. The steel tubing menbers act as
frame nenbers fSor ThBrsand second-gnd portipgs 46¥ndi48,anlyimption 4§ beingshown s Eigwraid; haye

adj acent sides of gtdG.d LRHR ?e?l.ﬁ:gﬁ% @H@nd(i)ﬂgrﬁggtgﬁorﬁég 66138 @,@é&meﬁgag&ﬂ afdlin

opposite sides of the frame, the palr osi te sides extendi et ween
the pair of adj ac&mmedigie) semmynication yithihe long sweldyhing nostion 56 ad the secapdsteeh pibing s

150 and 155 at a peebi 8k kARANGN NEE SRR RABRI Jerdlly ok lanc? plibleBRe

menbers 150 and 155 have respective O@pOSI- te end portlons :
162, respecti vel yfounsatign eongecting flangss 76 8nd 73, |respectivrby which a¢t, as jcpngeeting queans for

under st ood thafg eB&ﬁn&ﬁﬂéEh&H??a&eﬁ&ndmpﬁ{éﬁ td 6@ finfacidh Hembdrs. ThOMIRAR portfonahd
7 25 Referring to Figures 5, 6 and_ 7. end portion 156 is shown in greater

detail. Frame nmen®&? hasdfostaad secopd,pestically exending,dugt ppgions 7 and 76 Whigh g disposss
an inside face 19gpadiimaidly Aitvay BStRech@hd firdtABd Sddnd lehtPpdrEdhe andGbhiidr&MIBmedigte

| ength of the frame nepber and fornms an qQuter edge ultimte (E)anel.

) f th l
The inside face 16RPpupcalon; wifhthe long stgel tabing,pq i%&“ﬂﬁ?‘?‘?ﬁfe&"“’c”ﬁé uodation
Secured to the engbrhétify fldhGes 78 aid B.2EachlFEheRsinRtibn RGhnkdting Biipes ¥0)F2,£780knd 80
port!on of t_he steel '3 0 .franme, rrerﬁbg 150.. Pl ate 16%541%% %t({)and second
segx! cet ﬁpelnl &asttzﬁzag‘i?;ﬁ%°wg P mﬁéﬁmp Eml?zgg‘“ﬂg?gq;gﬁlﬂlﬁ?
within the | ongi FridaTRIueRID eich £0% ittirgad 8 enigRl.
The plate al so has 0 e,r?ivn S 1;312 @d 1Y8?§ tgor. ?ecei Vi n thrgp%%eg fastte?neré to
permt the plate %rﬁﬁeﬁ’@ﬁgg‘ﬁbﬁeml TSPEYRd thetrin £om 458 gHing Wr PAS, %t Bhed
to an adj acent nefoasdatiof méibesdj acent- panel . 35

20 Referring to Figures 2 and 3, the first and second end portions 46 and 48 also have first and
second connecting flanges 86 and 88 which are ﬂu.sh with respective end engaging faces of
the side foundation member. The first and second connecting flanges 86 and 88 are used t«
connect the side foundation member to an adjacent end foundation member 42. Tt:
horizontal duct formed by the hollow tubing has end openings 89 and 91 which are accessibiz

25  at respective engaging faces 41.

End foundation members
Referring to Figure 2, the end foundation members 42 are similar to the side foundaticz
members in that they include a hollow steel tubing portion 90, have footing and supper
30 portions 92 and 94, respectively and have an insulation filled. conduit 96, shown best =
Figure 3. Referring back to Figure 2, the end foundation members also have first and secc=:
end portions 98 and 100 -to which are rigidly connected first and second elastice_:
deformable connecting flanges 102 and 104 which extend from the hollow steel tubing porz:=
90 for. mating engagement with and bolting to co-operating connecting flanges of an adjacs=
35 side foundation member (such as 86, 88 and 142).



-17- Referring to Figure 5, a parallel nenber 170_extends in a dirﬁgﬁLgn
paral kel te the |ongitudinal axis 164. The paral | dhisn g replagement ety ¢ o
the | ongitudinal frame nenber 150 and is welded to the plate 168. A flange
172 extending perpendicular to the plate 168 and pepgenditd HARt1896he
paral |l el extending nenber 170 is connected to the parallel nmenber 5 170
and the plate 166. The flange 172 has an opggggg 174 -of sufficient size to
receive electrical conduits and/.or water service conduits (not shown).
Figure 6 Referringeit frhrdidh feriepSi de face 190 has pin receptacles 186 and
188. Begi nni ng ad#acen. e receptacle 186 on the inside face 190, a

10 ¢t
first plurality oPtlfeuringokigure 2othe cenre fpyndption memper44chiae g cpnteah portipn, 106 and
pre-wel ded steel KREks sb&fd "X kRPatfendPortiohd 108tand PAK THeARMraB PStion 106 includes a

| ongi tudi nal ly along the frame nmepber 150. Referring to Figure 4, the hooks

196 are | ocated afeliivelyloge hpflow steel,tubing portion, 113, yhich igcoppegted tofirsisnd seramsi hollgw
Ref erring back st Ostkdl gaf Rerfberf1 068 106 Sikpoked!at Hiyht hgi@ e @k 10k @&aiub&%&ﬁbnvmc h

are fastened respective hqoks 198, also extends in a _second_h ane 312,

00
| ongi tudinal Iy al SAfS PRI comsennication befweeq the fastand Sergnd, sollov stasle s
308 and 312 are pmedbdreildoand 139aced apart and extend synmetrically on
opposite sides of a transversely extending | ongitudinal plane 197
intersecting the longitudinal axis 164 of Figure 5. 20 Referring to Figure

7, the longi tudijn_B_ichphcapmﬁdxﬂmsdhd(lﬂHgs fike szcbﬁi‘rad mm@mcﬂntmhmhmuiﬁmo
conprising a side_ portion 1 n | de. two rtdon 201. Thus, .the,
hooks 196 |vyi ?18 i ﬁn%{}%%'rﬁp Fc&vaﬁ'oi% Fté’ﬁ%%?tﬁrfdé“g(ﬁlﬁ&tl% IS 19 QeSS spRmmpnIEation with -

t he hooks 198 | yi thglanp steéleutisgmnibnl 102 kvhilé the eecBiliand third wertitdlle estestitngt duets are in

portion. In the pg. i t he,sikde one portion 25 ., 199. will
ultimately form t%‘gégwggoﬁﬁﬁglc e%fs(?faﬁ‘igeﬁ%'ﬁjgfmgﬁﬁ& Pﬁ@be&?&% 98 9 &he firghy
201 wi I ul ti mat edeyond and thidd dugs hasradespatienduot ¢onmecting finage 124 Havikysantpeninl 126 in
Referring to Figures 6.and 7. there is further secured he i.nside f
100 & first pl ur aicraymieln v s abefev® guch e Kiheepf sheifog 9t b Reeotln S SrsT
having first aad faseenfbr appipcongcetngrah iadjacentXdor medbe? @Bthe cantrp émndatioh ynembérown
best in Figure 7. The first portions 206 of the hooks are disposed in

spaced apart relation in a third hook plane 310 extending | ongitudinally
al ong si de one poFheicentral §ortiof 19hadsof has fixst andrsbeond vértically britendinp dudt ppitiansci28sind

parallel -to and spgcRe ARAfidpoldd Apprbiarbtly fdvwal) Betwed Gl ¥ st 1RPLeciHa R Ford G 1867

312. 35

and 110 and which are in immediate communication with the long steel tubing portion 112.
20 These duct portions also have respective foundation connecting flanges 132 and 134. Each
of the foundation connecting flanges has a respective opening 136 for communication with
its respective vertical duct and each flange has a respective threaded opening 138 for
permitting a fastening member to be received therein for use in connecting the floor panels
to the foundation members.
The centre foundation member further includes first and second connecting flanges 140 and
142 on opposite sides of the member for use in connecting the centre foundation member

adjacent end members 42.

30 In the preferred embodiment, all steel components of respective foundation members ars
welded to adjacent steel members of the same foundation member such that the ste:!
components form a rigid structure within the foundation portion. The concrete footing
portions and wall portions are then formed about the rigid structure to form the individuai
foundation members depicted in the drawings. If desired, the concrete curing process max

35 be accelerated by passing the members through an oven or by the use of steam. Desirsd



-18- A second plurality of pre-cut bent chair bolster hooks 210 al so having

first: and second opposing hook portions 212 and 2 iy Bwpeplacpaiept sheet

di sposed in spaced apart relation along the side two portion 201 of the

frame menber. The first hook portions 212 are di spased iin3aMARUagdh hook

pl ane parallel to and spaced apart fromthe first, second and third hook

pl anes 5 308, 310 and 312. Referring to Figute-4, it wll be appreciated

that the nenbers 150 and 155 are mirror inages of each other and therefore

frame menber 155 fizishes and wiatemrooding xam@lse rbe adfedhatothis thee Hhel individual f@inddtion

hooks 204 (and 21 | | ' |
DL S0P boun ki Uictlr SRS LAY CELMUDE el fif B o

menbers 152 and 154 rst and secon porti i
end portions bei nejpckimsmbarde &rmpa Bupdation fug the edeuiliipg uctahes shawn froFigime s
are simlar and tigs esCiléh Bfahdct RigeBdOndhtdl thfingBaRYetLEhe Foindation

Figure 8 Referring to Figure 8, franme nenber 152 has an outer face 220, an
i nner face 2225an@embersy iy forming #/spasg frams bying ip g dlag Rlang; Withthe, tbing members of ¢agh g
in the sanme | ongi éfunk Ratdatidndénbbi ds/i8e dpadeGidmd Hhedbrsaxi S 164 of frame
menber 150. An end face 226 is forned at end portion 216 and lies in an end
face plane 217. To the inner face 222 is secured a transversely 20
extendi ng angl e nEg&eanet24 having a projecting portion 228 and a parall el
portion 229. The projecting portion 228 extends in the end face plane 217
and the proj ectinéﬂﬁéﬁtion 229 is welded to the inner face 222. Figure 9 25
Re{ er (rj i ng L 0 _Ebgémerantgta?igrr@h,aﬁé faﬂggaﬁelli bf fﬂbotz;&teh@soh raiaxg %dégecdx{dmacgifgxﬁbyr ] '
ext endi ng hoo ext endi,ng petpendi cul ar 0 the e ce,p 17, The
hook has a first T‘n%ﬁ‘mﬁﬁﬁg‘@ﬁnggfmﬁ% é‘h@f‘ﬁé ﬁﬁ’é’siec‘{nﬁea’é‘ﬂd%f%é“‘gaghé 14
ggczi has alri Irst mgwmmmf&%amﬁmwappmj lﬂééige154hahﬂ?55hﬁﬁdﬁgﬁ)gfwﬁli on
, parallel and adjac to the ralle ortio ... The first haoc
borti on 234°1i oo heprbren e sl REhEmaybe Bhe G e Be ey (Shed oSt oo
apart from the 3 10adimgneguireénnaThedtehmbihg hembeély ag anfranse MémbersAOEthp pankl, Frag? 1
of the frane nmber. The,fif hook plane'is als allel to and s ed
apart from e abers A5 s 54 R palt cf Ao sftes o s il i RS0 560
and 314. Still r efi58formnopalraf lopppsitesides of the fraine, thopdin of oppbiife sides extmitngdbeseennd

hook 236 on a po rtﬁé I%Qr o?l;djacent sides. Frame member 153 extends between frame members 150 and 155

at a central location between members 152\ar_xd 154,

20 Frame members 150 and 155 have respective opposite end portions 156, 158, 160 and 162,
respectively. Only end portion 156 will be described, it being understood that end portions
158, 160 and 162 are similar.

Figures 5, 6 and 7

25 Referring to Figures 5, 6 and 7, end portion 156 is shown in greater detail. Frame membsr
150 has a longitudinal axis 164, an outside face 165, an inside face -190 and an end face 166.
The outside face 165 extends the length of the frame member and forms an cuter edge of =
ultimate panel. The inside face 190 faces inwards toward an interior portion of the frarz.
Secured to the end face 166 is a plate 168 extending to cover the end portion of the steei

30 frame member 150. Plate 168 has first and second service openings 176 and 178 whixa
provide access to a hollow portion 180 within the longitudinal frame member 150 z=i
extending the length thereof, The plate also has openings 182 and 184 for receiving threzczd
fasteners to permit the plate and hence the longimdinal frame member 150 to be fasiene< >
an adjacent member of an adjacent panel.

35



3 5 the angle nenber opposite the first hook 230, the second hook has a
second shank portion This is the repl acement 1gheRtthe k8pladehennshédms a
second: hook portion 240. The second shank portion 238 extends parallel to
the first shank portion 232 and is spaced apart therefranh ghe second hook
portion 240 lies .in a sixth hook plane 341 extefiitey ﬂa aMAR| 1986 and spaced
apart fromthe |ongitudinal plane 197, adjacent a side two portion 223 of
the frame nenber. The sixth hook plane is ar¢d=s parallel to and spaced

apart fromthe fin . SEL.0 t bi fl ook.. e 12,
310, 314 and 340. |egt‘f§e§’ gggrﬁdb’lé%ﬁlélgﬁéﬁbﬁﬁpgo |gure§l gl&é‘%‘gﬁ?ﬁecﬁ’rgﬁ
to the side one pdmginsiipabaxis 16#. {Thepirsliebmenher 4702i3 Welded the longfthdinal frpine meimbery
Sbachs hpart of i30Tt ik o oh bl B badi pBSE Bl s

spaced apart relation |ongitudina

;|

al on
similar to the chmpm@ﬂémﬁ@emm@mgerm@er 130 ds qonrpsted tathelpastilslmeinber
Figures 5, 6 a f ' aC | 3 .
242 has a fi rs'z33d pg?‘% ?%nﬁgyﬂfa%m}ﬁchﬁlwlt%g%%%@h@%%ggﬁaﬁ%ﬂ%%tg%&%
Sinilarly, secure@lettica praduifspadionwateryrervics cogdnits @et shpwm); nsi de face is a
second plurality of chair bol ster hooks 248. The chair bol ster hooks 248
are al so secured in spaced apart relation longitudinally along the frame
member 152 and ar &81ef | ar to the chair bol ster hooks 210 descri bed
previ ously and sh@uecring tdfpgu{e@ irRide Eac P has piebRPtadldd A6 Aak18B O BepihthERijdeRNd
10, 20 each of the hooks 248 has. a first portion 243 which lies in t_F‘1e
fourth hook pllgnethgﬁﬁep‘?é‘? 136-99ge B’é’@kfaf’%lﬂ? @fire plprality of seehplatee1924 toswhich are
simlar to frane mewRar fespbifveapld-welidd Wbl hodke 6L @REAIR Nint ) FHrst! BRREpIAR DG,
153 has two inside faces 245 and 247 each with a res}pective plurality of
chair bol ster hoolo8sibiimally %%é@d:%&?mgﬂdisf"hgﬁfﬁn‘ﬁéﬂ igie 4. thedioglsr19f are locaed 5
the third and fouattsbacb@@mnhmsa@ﬂé)thaﬁﬁné}&emb&qsmec_t ively. In addition,
frame nenber 153 has first and second end portions 262 and 264,
respectively, each with four hooks and extendi ng shank portions simlar to
shank porti onas23Refadidg Back folFifiirg 6] @ Secdnd Phkrality; ofostde) plata® 194 toSwhith BROMSened

bei h in Fi .4 at d.268. 30 T t he f
el g, Shonn 1 1 A8k spl 398 o305 298 S Cond R B ol MG oo B s
recei ved i n recepinambee 2501 Sthedind addiBcond hdok@lahésB0B anie31D ade piralle] adspaiced fpakiiagdir e

6. A simlar insephign s REhlOnTRd ol (GAR s arkiiiely SRAMRIY HogiRARS Far 1o "®

D

—+

~ intersecting the longitudinal axis 164 of Figure 5.
20
Referring to Figure 7, the longitudinal plane 197 divides the frame member into two portions
comprising a side one portion 199 and a side two portion 201. Thus, the hooks 196 lying
in the first hook blane 308 are on the side one portion and the hooks 198 lying in the secord
hook plane 312 are on the side two portion. In the present embodiment, the side one porticn °
25 199 will ultimately form the "floor” surface of the panel ang_i the side two portion 201 w:_u
ultimately face the ground beneath the house. N

Figures 6 and 7
Referring to Figures 6 and 7, there is further secured to the inside face 190 a first pluraliy

30 of pre-cut bent chair bolster hooks 204, each having first and second opposing portions 206
and 208, respectively, shown best in Figure 7. The first portions 206 of the hooks z-z
disposed in spaced apart relation in a third hook plane 310 extending longitudinally along =2
side one portion 199 of the frame member. The third hook plane is parallel to and spa:':::"
apart from the first and second hook planes 308 and 312.

35



addi tion, the four hook portions, only two of which are shown at 266 and
268 in Figure 4, are received w thin correspondi nbhis éz g eeplacenferdtshebwn)
in longitudinal frame nember 150. 35 This is the replacenent sheet -20-
No screws or rivets are used to connect the frane mar_rbﬁrs @W%@Er . The
shank portions at each joint are nerely |oosely hRRE: h PeCept acl es
and thus the opposite nmenbers 150 and I55 arggpernitted to nove in a
direction parallel with the |ongitudinal axes of adjacent frane nenbers
152, 153 and 154. AT&icéndi furklibp OF tpedidut denti chaiP 8618t Fook210° fls6 Ravirg A6 MidDsecond
forces 5 exerted on the ultjnmat el which renders the nel effective
i n absor bi ng dynaRPROSIP 995?"%‘88%’%9@145%@@’8? @edisposed i 5paced pnagh felptinn along
hgrrica?es, heat ﬂiersﬂsmpérﬁm%miof&xefﬁﬁﬂnieﬁ:baesrhdlﬁmh@kfﬂoﬁMMarF%imaliﬂl
1 Referring to Ei e .l the fra menper s .are_connect e jet.her in
the | oosely conneﬁf%’gtgémké’iﬁﬁmdé%g’?r*‘ﬁ%@ﬁ&?@ﬂfeot%f‘tof?‘f?'ﬁ’dal“hglﬁ@ 11"9##@"&%
a franme pl ane. sl n3eg)d1emd@iznrent shown, the franme nenbers define the
perimeter of the panel, the perinmeter bounding first and second interior
portions of the panel 270 and 272. On side one of the panel, within the
first interior poRefeming &/Figured, itlwilitespptedatéd tha thepreabers h¥ldand 15 are ndmst images-

I nsulating slab 2 f 15 stwurof.oa The st sl ab _has o

di mensi ons whi ch %féelera%l ?t&?rr?'elas eéegor% g‘ja?l? P‘e%’%ﬁé%)g%%{p - ?‘ﬁaenglgnr“ﬁng%’f%orobp rGtﬁngn,
bet ween t he fr anechsiribolsteshaoks2041@GA] 21056t showm)1 55. The styrofoamslab is
prefornmed or ng-cast to have a plurality of |ongitudinally extending
recesses 276, 278, 280, 282, 284 and 286. The slab also has first and .
second | ateral |y SilrefeginganFiguee 4, decideawrenPE8 155hahd 15Ohavh ificsh ansheeennd ehdapastians | y

of the slab betwe EQRQ_@S' | Q“R@l? fd

second di agonal rgegbesse ’g%gn(g%ogg%hgg%ﬁ%g %??nsgl{r?%ﬁgﬁ)ape h#hgﬁdﬁﬁm
The recesses are #resimildr dnd tirdnefore\onlyl end pertiom216| will bodesetihedi nt eri or si de 296
of the panel. An exterior side (not shown) opposite the interior side is
formed in a simlar manner. 25 Figure 12 Referring to Figure 12, recess 278
i s represent atPveFigirehe remai ning recesses and is generally truncated

Lriangular N shoRGerihg (FiERe s Trahi® huckdblrots 4P G50 M5k 2oOPI Yind 618 228ehd £

longitudinal axis 225, the longitudinal axis 225 lying 'in the same longitudinal plane 197 as
the longitudinal axis 164 of frame member 150. An end face 226 is formed at end portion
216 and lies in an end face plaﬁe 217. To the inner face 222 is secured a transversely

20 extending angle member 224 having a projecting portion 228 and a parallel portion 229. The
projecting portion 228 extends in the end face plane 217 and the projecting portion 229 is
welded to the inner face 222. '

Figure 9
25 Referring to Figure 9 the projecting portion 228 has a first transversely extending hook 230
extending perpendicularly to the end face plane 217. The hook has a first shank portion 232
extending past the end face plane 217 and has a first hook portion 234 extending opposite &2
first shank portion 232, parallel and adjacent to the parallel portion 229. The first hock
portion 234 lies in a fifth hook plane 340 extending parallel to and spaced apart from &2
30 longitudinal plane 197, adjacent a side one portion 221 of the frame member. The fifth hock
~ plane is also parallel to and spaced apart from the first, second, third and fourth hook plaz:s
308, 312, 310 and 314. '

Still referring to Figure 9, the end portion 216 also has a second hook 236 on a portice ¢
35 the angle member opposite the first hook 230, the second hook has a second shank porza



300 connect ed by a bottom portion 302. 30 Each of the four si des of t he
i nsul-ating slab, adjacent the frame menbers 150, T8g/s l@feﬂ%’ﬁ"ﬁ’\*(ﬁh reY
with a projecting portion 304 having a thickness defined as the distance

bet ween opposi ng bottom portions of i medi atel y alg cen SS
opposite sides of the slab. The thickness |s Si h%t ed :i)&f&n ﬁgure 12

and” is proportional to the desired 35 i nsut t| ve or "R' value of the
panel . -21- Figur hi b4gur. !
projecting porti o%é ﬂ%%s&%&;‘?e%&gﬂécrﬁo{%%t @ﬁé&ﬁ?%%gm{w rﬁ&h%?t% x%%ﬁlp%an&f}g
recei ved bet ween thiréirst shask partieh 238 @uhid sprcest aphit theesfromf Thgmndlmkmom&e
on the upper and f I

proj ecting. porti o o Rk plab S ol i alel (s o e i BL e Slimd R plne
cor respondi ng hool@7neditrentsa side mjmwntm ofithe frameineember. THee f“ﬁhé@kaﬂ@eséMd

pluralities ofsh leﬂﬁ@n@%céd%a& lRloh HEHME sbcdnd, WGAL %M%@h@h&&gﬂn%@st 0

the frane. Conse uen , is Inportant that tRe hooks 196 and 1

similar hooks on Qlﬁe b“raqdri"éﬁe menbers are | ocated symretrical |y about
the 10 longitudinal axis of respective franme nmenbers to ensure that the
insulating slab is |ocated centrally between sides one and two of the
panel . Figure 14 BPgurexdandd0 o Figure 14, a turnbuckle 316 is connected to a

hook 196 adj acentr&6gs e Bidtes Panko10 baahie@wme&ﬁ&bﬂelpamohmz%fﬁe%bdﬁc&mhﬁ
318 is connected to.the turnbuckl e 316 and is rout? I n_recess 284 past the

hook 196 on f #3me? frstRbuality sfrhaip belaterihaoks 242 e Thechaipholsias Booky P42 aressrured in spaced

:ﬁUt e]g l?hrecessta%%(@rél&noﬁlbn@ﬂidggﬂﬁ%o 2 ﬁ&@ﬁm&ﬁ;ﬁfg&dﬁﬁgﬁﬁﬁr%&ﬁeaﬁﬂb}@%
en further routed in .recess ac o a, hgo er

The cable is rout@&kﬁ% §WFP§P‘WMV&W%8W@B§W?§§ gé&ﬁ% ﬁ%%‘égga%?%}:%

155 until a firsto &adri0eichd2 theBboks 242 118 A st péition 244 whivh iechin thethivd hdok prane 310.

appreciated that as all of the hooks 196 lie in the first hook plane 308,

shown best in Figure 13, the portion of the tension cable 318 routed thus
far also liesisn the first hook pI ane 308. Figure 15 25 Referring to

From hook’ 106 up Py sl (8 BE R Bafer 45 o115 nsif Jie iy w0 abct iy f3MEC K
to Figure 14, t hepolster hooks 248. The chair bolster hooks 248 are also secured in spaced apart relation
longitudinally along the frame member 152 and are similar to the chair bolster hooks 210
described previously and shown in Figui'es 5, 6 and 7. Referring back to Figures 9 and 10,
20 each of the hooks 248 has a first portion 243 which lies in the fourth hook plane 314.

Referring back to Figure 4, frame member 153 is similar to frame members 152 and 154 with
the exception that frame member 153 has two inside faces 245 and 247 each with 2
respective plurality of chair bolster hooks 260 disposed such that hook portions thereof lie in -

25 the third and fourth hook planes 310 and 314, respectively. In addition, frame member 153
has first and second end portioﬁs 262 and 264, respectively, each with four hooks 2z
extending shank portions similar to shank portions 232 and 238 in Figures 9 and 10, only =0
of such hooks being shown in Figure 4 at 266 and 268. '

30 To assemble the frame members together, the shank portions 232 and 238 shown in Figurss
9 and 10 are received in receptacles 186 and 188 of the frame member 150 shown in Figx
6. A similar insertion is performed at each of the remaining corners of the frame.
addition, the four hook portions, only two of which are shown at 266 and 268 in Figurz 4
are received within corresponding receptacles (not shown) in longitudinal frame member 15).
35



cable is routed through a diagonal path in di agonal recess 292 to a
di agonal | y- opposite second corner 324 of the panelhis/s thé eeflacarernthshsiet
porti on 232 in the corner 322 and correspondi ng first shank portion 232 in
corner 324 lie in the fifth hook plane 340, shown; Fi e 30
cable in diagonal_ recess 292 of Figure 14 also I| & iﬁi%ﬁtﬁéﬁlook pl ane
340....Referring back to Figure 14, the cabl e‘?g“then rout ed downwards in
corner 324 to an j ent hook 196, lying_ in the first ho 08 (not
shown in Figure 1%? Ahe SAHVEREY qs%dtpé%’g‘g%t dnﬁ‘fg’&ﬁf %e’i phﬁrfgﬂ% t
third corner 326. eafhpmmeunemiybbseimdanﬂieerex;italnslamghusrthd@pmnﬁﬂxﬁeriﬁisoatnhlus
lies in the first 3 Al co Iels uted.upwards to
the first shank lgy-aggfet%%%foo%w Q“ZQ fmec%onparrfhglﬁﬂel %@fﬁagaﬁ‘gﬂ@d?%
t hen extends di agmualbdrg/lsznla?o alyblﬁau 'l‘h;s;cssmpmaﬁtmlt@emhxagﬂnai'ahy to[absdeh foces
fourth corner 328 . K ortlon

3 G50l pd ich R BEE A bl 7 bsBit R gl

232. This di agona exte I Ng po

fifth hook pl ane Sulpas sSismicdoncesdue tocdartiquakes, huyyiranss, h;sttsgesas ftqngﬁ!teemdﬁgtcesrdﬂe
tensi oni ng nmeans §{Q{digfsi oni ng the cable, is then tightened to tighten and
tension the cable 318 t0 approxi mately 600 | bs., although the tension may
be higher or lower to suit the particular structural | oadi ng expected to be
i nposed on the pagghre 110 Ti ghtening and tensioning of the cable biases the
opposite franme nenbers 150 and 155 inwards towards the interior portion 270

of the panel . 1¥heReferppgtodiignre L. tha fiape-mempess ate conpectaditegsthar;in/tealqaselyponnected
bi asing at |east gpfFenidht deb@ibbd MH0e BPIBRR aSrdnd g iy a ﬁaﬁ@sraeélmh@eﬁi?&x&éuﬁﬁe

pl ane, towards the interjor portion of the panel. 15 It w_l| be appreciated

that the cabl e 31%oWhdbeEmsintembens defing ﬂ&r?&“‘!‘?‘ﬁ'r@ the panel. gheasrimpten h‘?@n Rrptand

whi ch ext end wntmeebnamerioep&hbwfaﬁlphﬂamnawlswgla@baéo@&km NEitHEHE FIRES
and has di agonal |y extendi nﬂ_éuoort ions_which extend within the diagonally

ext endi ng r ecessdBterigioption 4711y dispaisd @ fisst preforyed jor t%e‘&"ﬁb@é@?‘ﬁ%ge a A&t 0{ he

| ongi t udi nal | ys angyrbfo@s TBE $§tdfoanx §15184ds ke AirkenGiBE wiflch prhi® thesldb ol fitSdougiy
pl ane (308) whereas.the dlagonal Ig’ ext endi gg g ortions lie in a second pl ane
(340), the second e MiRTioR Bortpm, beryeenthe frape pembertl S0, 132 153 adtSSener al |y,

t he spaci ng between the first and second pl anes should be increased with

i'ncreased structygal adi nd .dec eased
L‘)Fhe styro oam § g: i% preformed or pre-cast to have a plurality of longitudinally extending

recesses 276, 278, 280, 282, 284 and 286. The slab also has first and second laterally

20 éx_te'nding recesses 288 and 290 which extend laterally of the slab between opposite sides
thereof. The slab also has first and second diagonal recesses 292 and 294 which form an "X"

- shape in the slab. The recesses are formed in what will ultimately form an interior side 296

of the panel. An exterior side (not shown) opposite the interior side is formed in a similar

manner.
25 |
Figure 12 ) :
Referring to Figure 12, recess 278 is representative of the remaining recesses and is generaiiv
truncated triangular in shape. Each recess has first and second sloping side portions 298 z=¢
300 connected by a bottom portion 302.
30

Each of the four sides of the insulating slab, adjacent the frame members 150, 152, 153 z=:

155 is formed with a projecting portion 304 having a thickness defined as the distz=::

between opposing bottoin portions of immediately adjacent recesses on opposite sides of =z

slab. The thlckness is designated 306 in Figure 12 and is proportional to the desizz:
35 insulative or “R" value of the panel.



with decreased structural loading. 25 A simlar procedure of installing
st yr of oa‘m-fqnd a tension cable is followed forhithe tlee rapiabenmdrtrsheat porti on
272 of. the panel. Figure 16 Referring to Figure 16, a first layer of wire
mesh 330 is cut to fit within the interior portion ﬁ%#‘o‘ d has first,
second, third and fourth edges 332, 334, 336Dgifd 338. e nesh 330 is
tensi oned, through the use of a conventionat2X-ensioning tool, to tighten it
between at | east two frane nenbers. The edges 332, 334, 336 and 338 are
connected to the chair bolster hook portions lying in the third plane 310
on each of the f g penbers 150, 152, 153 and 155. 35 -23- Figure 17
Referring to Fi gl{ge 17, the first |ayer of glire nmesh 330%25 &i es in the
third hook pl ane Xe#eFingig Figure 13, thethickness 306,06 theipriecHugpartign 4 i3 foFaed suph thay | |
ble appg 28 i 3}1 _edht _fﬂibtprbjbaig_g ipa@ilaﬂa rg@eaah Betivedni thOASt dndise@nd ﬁlufcahﬁesgofﬁédﬁs I.lw&ﬁ
pl ane ich is, 1 | at el y adj acent, t .as. supparts.for e pesh:
Tie wires (not’ sﬂgﬁﬁ%gppﬁre“f\és]@ W%‘B‘ﬁﬁgﬁ’t‘ ipgide ﬁ%s‘f% Tpenber, 150y; Tt pegyecting
E ablkes tg pr evegtgoﬁib% dﬁm&reﬁmd'amg_ §iBSSOIRB klalate i'eaﬂvegib&ﬁ'@éil lwﬁéspﬁdg@&oqkﬁﬂénﬂfefsi ng
ack to Figure , t.he second interjoL. portion .alsg in S own
first |ayer of vvi°f‘é‘&-’?f‘§§t%'al‘f’§t"éqn}b - %ﬁﬁsgqndls?fmﬂé gﬁ?fﬁtgo$ﬁb€p%ﬁa#@ﬁwe
portion. 10 Stil ko loedtethe siae relbivétodhd Ramdd , Cohsey@eely dt 8 irhyortanteiti the hodks 196 HQ

menber 343 is co cted to the frame ers tq further define,ap outer .
o et or of "t he LA SmygroBosks af RS arben e, mecbers oo pead Syl S fne
rivets, screwd ofonpinididal wes of fegpettivetffumel membersite eisarestha Tk, indufa?ing dlakl isclochteliS5.
Concrete is then ed.. ont .t he ne 3 to.fill the recesses in the
styrof oam 15 Slchgrféﬁyaﬂeaw?eg sg&%ﬁe@a‘?% ‘%eq%erlm edge retaining nenber 343.
The concrete used in construction of the panel may be of virtually any m x.
The ratio of gypgim.t@ 9ravel in the mx can be selected to suit the
particul ar condi 170N under which the panel is to be used. Preferably, the
m x includes a wRtferrjpg toFigng Idgetmbyckia31§ds eopuected toosliook 296 adjagent odeess Afhr s
to the resul tighg concr lelod i ' .
bl Y, r%gl%f@?e)?%h%bgé Sl 318 s TUflbed 'R f5d M{'@é&k{%o 18 3tid ﬁg&r}]lxet%i B,

resilient fleéxibi [ SOorbing energy I npar the p
sei snmic activityresess 3§epassthehdok 196 on frame member 155 opposite frame member 150. The cable

is then routed in recess 290 to an adjacent hook 196 adjacent recess 282 and is then further
routed in recess 282 back to a hook 196 on frame member 150. The cable is routed in
similar fashion between the frame members 150 and 155 until a first corner 322 of the panel

20 isreached. It will be appreciated that as all of the hooks 196 lie in the first hook plane 308,
shown best in Figure 13, the portion of the tension cable 318 routed thus far also lies in the
first hook plane 308.

Figure 15
25 Referring to Figure 15, when the cable is routed to the corner 322, the cable is routed from

hook 196 upwards to first shank portion 232. From here: referring back to Figure 14, the
cable is routed through a diagonal path in diagonal recess 292 to a diagonally opposite second
corner 324 of the panel. As the first shank portion 232 in the corner 322 and corresponding
first shank portion 232 in corner 324 lie in the fifth hook plane 340, shown in Figure 15, thz
30 cable in diagonal recess 292 of Figure 14 also lies in the fifth hook plane 340. |

Referring back to Figure 14, the cable is then routed downwards in corner 324 to an adjacer:
hook 196 lying in the first hook plane 308 (not shown in Figure 14) and extends in recess 286
to hook 196 in an opposite third cdmér 326. The portidn of the cable extending in recess 286
35 thus lies in the first plane 308. At corner 326, the cable is routed upwards to the first shan¥



fire. In one enbodinent in which the panel was used in the Pacific :
Nort hwest ,, the ratio of cement to sand to griniels the watasemest SPERY was
appr oxi rrately 1:2:4:1:0.05. 25 It will be appreciated that chips of
marble, granite, crystallized sand mxed wth wat erq ﬁ# 18960l our of
cenment may be used in the mxture to produceDﬁegood arc |tectural base
suitabie for finishing. Figure 18 30 Refer_[ég_g to Figure 18 the concrete
passes through the mesh and flows into the réecesses such as 276 of the

insul ating slab spéhod Haty .L@ﬁts&mmoﬁ mmmawm@ag&mym@ammw

about the first layer of nesh . The concrete thus has a planar portlon
shown general |y a$94398 m%s‘ﬁlfmlwil"?%?WFE“HS‘BWl%%“Qf#@“W@‘%‘
portions extend pgiri@igi2c Ultad bigonkl Rz PArBGEGE thO EdbleQhusdsd Ticd xiefemﬁhhook
transverse, |ongitudinal and dlagonal s defined by the recess 35
portions of the i Plang ing slab. As the recesses extend substantially

bet ween the opposure -24- franme rrenbers so do the concrete ribs. The

wi dth of the recesses ne |ncr e the overall strength

the panel and if ﬁ?&‘ﬁ%gﬁﬁow&bﬁw W‘o‘%" ‘H‘& “gL?d
second sl opi ng SIﬁ@eﬂﬁgmmmﬁgmwawmlwedaudamapﬁbimmblwmms wiidugh@pes
of the recesses are, op |[p€ i n, Cross- slgctlo ar ea cgl_ilsectlcin gha'eeéo
optim ze strengthe?ﬁ‘nt"??@ 8 higher or.Jowsr 1 syt the part {éﬁ RBrteso s

neutral axis of t&ethepaikl.on for a given Ioad| ng The concrete ribs have
enbedded thergaﬂ, portions of the tension cable which act as positive

r ei nf or cenent en |l oads are applied to the panel and the planar portion
has enbedded ther'E:Tgl:temdxpmfdimoﬂx@yﬁnh@éabtmammbp@its&memm&smsmahd\155

f t. Th . Wi
the mesh 1n the pRERS R38R s iiaiel ook IRESIRELR, P Bl ina LRSS 406
static stresses thasﬁxigendansafm binsinp et leaspiseme pfothe friame nlepbets mgvardiy,ayperalbdm the
centrally of the RARS Sél nTQ@M@%Qanéggﬁluggﬂg {) anbin€ cables and nmesh al so

can act as negative RTOr cemen e dynamic and static
stresses whenlhegative loading is applied centrally of the panel. 15 The

concrete acts as fufeSbpS Bk b ARSI n ARG A6 8R ey bl BHAL O

portion of the f frame ne nmeans

such that | oads .wm@wnhm&eéqngitmaumdmmheemg teqesses@adhas ﬂ@S@b‘ﬂuﬁr e
transferred by thgias pidiofPafith bitedd Bidif HE%uidPBRANG eSendilly reckss@ " RefdrPing to

Figure 15, it will be appreciated that the longitudinally and t;ansversely extending portions
20 liein a first plane (308) whereas the diagonally extending portions lie in a second plane (340),
the second plane being spaced apart from the ﬁrst plane. Generally, the spacing between the

first and second planes should be increased thh increased structural loading and decreased

with decreased structural loading.

25 A similar procedure of installing styrofoam and a tension cable is followed for the second

interior portion 272 of the panel.

Figure 16
Referring to Figure 16, a first layer of wire mesh 330 is cut to fit within the interior porticz
30 270 and has first, second, third and fourth edges 332, 334, 336 and 338. The wire mesh 339
is tensioned, through the use of a conventional tensioning tool, to tighten it between at lees:
two frame members. The edges 332, 334, 336 and 338 are connected to the chair bol<' :
hook portions lying in the third plane 310 on each of the frame members 150, 152, 153 &=:
155.
35



Referring to Figure 19, side two 201 of the paﬂﬁéi%fhéiéﬁéﬁgﬂédt%haeﬁa””er

simlar tosside one 199 and includes recesses sinmlar t ose on side one,
i ncl udes a second turnbuckle, a second resiliently extendable tension cable
having a second perpendi cul ar portion 348 and Batsecond i M4BRN88E porti on
350, the second perpendicular portion lying in the second plane 312 and the
25 second di agonal portion lying in the sr&8h hook pl ane 341. The second
cable is routed iq. a nner simlar to the first cable, about hooks 198 and
234 of Figure 13. two 201 further includes a second |ayer of wire nesh
materi al 346 ext eRefefiipgkdFifhie 17,qbe fidse IRyep bsf Wireunesh33d thuSlidien theshifll ook plake 30
second concrete retaini ng edge 338 and .concrete 30. 360 js. pou eg,over t he
second | ayer of ﬁ@f%r”?%f?g% careturg é"eﬁ-eftd@ﬁa? ﬁﬂ?feﬁ’fawgﬁﬁt 'é? Benma) cable
portions of the speatod lyisginthefifth hook ylasaBlglwhichdnimmed Bkl facent 30t asisigportt foe
recesses 288 fqrngd in the second.side of the insulatin terial . T
Concrete on the sBEgi TR oA Ol be S oh e oo B RS gt e w
plurality of ri bspf@3éeht th meshdireny moeenpendliring bubségpert stepdae pl anar portion, in a
manner simlar to the concrete on side one 199. 35 -25- The concrete on
sides one and two may be finished to have any desired surface to suit the
pl acenent of the PBefereing bick te Figuredfcthd $0ondgnteriar gottion R6Y aisot ihaludgs ssioweh fidstdayer of
the house, it pre ' }ﬁﬁlﬁ' | i : surface to which
finishing such assﬁ?ﬁ‘,&’&g\g‘?‘%‘%‘t e_r#gdzt;%?oqgﬁ%g %fﬁ%&?ﬁ&é.1 etc., may be
fastened. Sidd0two 201, which will ultimately face 5 the ground when
I nstall ed, need n |61 ' 8 d
with a conventi ongtﬁu %/\égetréeﬂrgq%?g%% ir?rrgg%ﬁr%f)%?ﬁgﬁ éﬁgéﬁéﬁﬁgy eé%%?r@? ?sﬁcé)ﬂ%gte@?ogth?e
20, a conpl et ed f frayes mpmbees tofunthet defing e dutercredmdienef theopantle Eieagrainiab mpmbearQs
I s shown generall | o ' _ i x

| é’ongéftzeégg au%{;}f PR scrB@So eq&n? e ng g&? fafle BRRAOS 16, 152, 154

| ongi t udi nal edges 4, respectively an Irst-and seco
opposi t e transver#¥ 188g&onate isther mred onodhrmesh\A30, o\l th recesean in thestyirofoaner

of the panel. 1Ehea§,,eﬁigiesoﬁhmmé%oﬁseag‘frreﬁmg%%&mhi rd and fourth
corners of the panels designated 171, 173, 175 and 177, respectively. The
paral l el nmenbers 170 and fl anges-172 on each of the end portions of the

frame nenbers 150TR"%nd&S uded in @XdsPiHoR 8 BB Pade BraP 88 b BLedlly Qhy bide PRNAYo and

are used for lifting and handling the %ane and Tor connecting the panel to

the foundation nefBERs0ERYEA e H1x M be selpgied th spitthe prticlan sondiions ypdgrjpich the
flanges 172 act osunglGsQbeLsll Peferatly)Ahd mixOndRRHS whtedproofing agent such as epoxy resin

20 which imparts to the resulting concrete an ability to prevent moisture ingress and a resilient

flexibility useful in absorbing energy imparted to the panel by seismic activity or even shell-
fire. In one embodiment in which the panel was used in the Pacific Northwest, the ratio of

cement to sand to gravel to water to epoxy was approximately 1:2:4:1:0.05.

25 It will be appreciated that chips of marble, granite, crystallized sand mixed with water ard
any colour of cement may be used in the mixture to produce a good architectural base suitabie
for finishing. |

Figure 18
30 Referring to Figure 18 the concrete passes through the mesh and flows into the recesses sucn

as 276 of the insulating slab such that the concrete extends about the tension cable 318 =2
about the first layer of mesh 330. The concrete thus has a planar portion shewn generz..¥
at 342 and has a plurality of rib portions 344. The rib portions extend perpendicularly fro=
the planar portion 342 to form transverse, longitudinal and diagonal ribs defined by the rec=:s
35 portions of the insulating slab. As the recesses extend substantially betweer the oppcs::z



connecting the panel to a co-operating connecting neans of an adj acent

buil dfng papel. As 20 the parallel nenbers aqt;l,,% Isa{p,ge,sé AlcBmicRf BBstl r-om
pl ate steel they are operable to deformelastically vvhe subj ected to

dynam c forces inposed on the panel. Due to this elastic deformability, the
paral | el menbers and flanges are operable to d¥aerb ?«3 AR 1338 ces and due
to the rigid connection of the parallel nenbers and flanges to the adjacent
frame nenber residual seism'c forces are tra%'m'tted t hroughout the frane

and to adjacent frane ne Lff"e of an .adj acent nel . Connectj on_of
Fl oor Panel to FolfABaeR e’ﬁ the poneEefe ribs; n@‘et ‘B‘dﬁ Fhe,regepses Y Yo widened el
370 is in posmommfemewaena& Mmbp@awﬁwmad@ﬁoﬁ&wmmrtﬁeslo peef the

panel is p05|t|on chth .theflrst tran rse,_edg s .adj ace t he
si de foundation a%*“f‘ﬁé‘dgg%‘ﬂ’d’ﬁ F%?ﬁﬁd?dﬂ‘éq% S{ﬂﬂe S‘}c@
]Ehe Snd foundatlomaaashfuopﬁﬁzel?ﬁn &bsstsecuammhﬁ@cﬁohehépbwﬁpmeﬁ@ bhae
oundati on nenhers Lrst. co con e .380.i s .secur to
the parall el nb%dr“dla?% t“g’é’é 0'?? nef“?aéﬁ’%%fr egﬂ)agor%vegd@% erg%-
t he second | ongi tcuicmlntsdgee &Zsbdmdhaem,eparmhsmﬁmeammnmamemmug &t SPRItesS?2
IS secured to the aII 170 nt_t d transverse. e

378 and the secon eP{JgF%ngaé p\?%d %1‘%%?3‘ p%’?@@ {c}‘g?fr%) %‘&%"P‘Bﬁ@%@
are fastened by V\thbndmnl;p ﬁmhyertohmwhaﬂmhchlsloaugmMﬂmmtemeeﬁﬂ 4Thnfdxigom1 nbs
panel, which face S r.f n

thereto. The fi rs?’lﬂ?ongléquxm%%&g%ecgﬁm%ﬁﬁ&?aces :tllﬁe m%t%%%aﬁg Q?%%J'ﬁ b“te
corner £l angedf Tmamxcraad statmmm@edmeemembm whert pasijivé loach@s abplied centrally
respective parall [ I

t he second transv‘?r se Pe ge andén# %gﬁné’?%g @%igégag%ﬂ%ﬁo% 5%35& a%%%%lge
whi ch extend per p@wmrcpmeatr an@cdwtesé@m apg atntio/stesses whigenegative Tondingds agplied

fl ange portions 34 f g,a;;@‘ve respective utility conduit openings 392

and 394 and respect|v cent fastener openings 396 and 398. The utility
conduit openi ngs 392 and 394 permt utility service conduits (not shown). to

pass ther et hr 959h held3Gerbid 948 '8@5 ﬁ?d?‘é‘élidﬁﬁﬁ cé&@le%ﬂ&taﬁ&&aﬁrxﬂ tﬁe%teﬂélepdrﬁbn of the

receiving a threaded fastener fastening the panel to the 15~ foundation

menbers. | nstal | af3msy begweqniihe ﬁw%ﬁeﬂﬂdmt @hb@swme%ﬂmm lopfisimpased en | s
effected by posi tkegftied Bftable substance (concrete) are transferred by the biasing means to the frame

members.

20 Figure 19
Referring to Figure 19, side two 201 of the panel is finished in a manner similar to side one

199 and includes recesses similar to those on side one, includes a second turnbuckle, a second
resiliently extendable tension cable having a second perpendicular portion 348 and a second
diagonal portion 350, the second perpendicular portion lying in the second plane 312 and the

25 second diagonal portion lying in the sixth hook plane 341. The second cable is routed in a
manner similar to the first cable, about hooks 198 and 234 of Figure 13.

Side two 201 further includes a second layer of wire mesh material 346 extending ir the
fourth hook plane 314. Side two also has a second concrete retaining edge 358 and concrete

30 360 is poured over the second layer of mesh material 346 about the perpendicular and
diagonal portions of the second resiliently extendable cable 348 and 350, into the recesses 288
formed in the second side of the insulating material. The concrete on the second side thus
has a second planar portion 362 and a plurality of ribs 364 extending perpendicularly 12 the
planar portion, in a manner similar to the concrete on side one 199,

35



fl oor panel, using a crane (not shown), such that flange 172 and parall el
flange portion 384 are received directly on tofthiofs tHeer it SRest
connegting‘flanges 70 and 72, respectively. In 2 0 addition, the panel is
positioned such that the renmaining flanges extending §r nel are

di sposed directly on top of corresponding fou £t on oar)mrﬂe@%%éflanges on
correspondi ng foundati on nenbers below. In this position, the utility
service conduit openings in flanges 172 and™382 are in axial 25 al i gnment
with the openings I n | | i 7 nd ar.e
thus in communi ca??%%onﬁe ?\’H{}’ﬂ%& {)%{ng?‘gér]g%’? b{]ﬁ%'ghs?‘?ee a%f%%gg?dnu & to suit the

f oundat i on nenber placeBienti df4hd panel HE side oneclf9ris vpd e frgw they Srounddfl@® Of the drouss, it

axi al alignment w opd] .hr.e [ . [: 35 atJ
connecting fl ang&&%ﬁg{l&éﬁ?‘%% er‘)‘;l ‘Pe?st&%%glrﬁ(%%nt?%gg&ﬁ&%#&? c‘i %ﬁg’eg‘%ﬁ
the panel are al stsrzzoaships|of marbig etsntmayi tietfastenerds e¥idé twe 20k, whichewillogdmately gace n

30 correspondigng hQ A ' Iﬁﬂﬁ?& ;rﬁ,ry?x

then used in tﬁe {h%%léua“gdgghopem %g’?%ﬁgg%ure y%Fgas;?gﬁﬂSE%fpa e?ﬁt%g%t“ﬁge&ed
f oundat i on menber ¥ith p senventighal water proofingcoppeydd. i s to be a deck portion of

t he house, with no wall panels connected thereto. If wall panels are to be
connected however, the threaded fasteners would not be installed at this
tinme. _27- O hEigue28or panel s constructed as expl ai ned above are

simlarly connect pefedig tdPigh@ 78] Nidnspictbd oot pRRUIRSm AR di Oyl 19 Me s above
remai ni ng foundatjon nmenbers. A first floor 400 of the house I s thus fornmed

by a plural i tyOof issheysyseperlly 2t SR Panel hay firse andetieand opmneits lonsipdingl siges 372
nenbers. 5 In theaRNqdirdiBettiveile RAdC hA thirktNank NBcdnii Q)F[Sdéﬁe tridéerfcrbdged B and 378,
di rensions of a single floor panel are 8 X 8. . It will be appreciated,.
however, that the erReGELY b IfoTRAPepmets ofithenane). Theye eegsalsodgfne firgy segqng, third
exterior wall pangdeurfBiQbrnk® BHthpandd d&simaEE17a OB 1 Bland D7, reﬂ&éﬁs(elft'l% parhllel
and 406, 408, 410 and 41%@$ngter| 05), re;&gctlve‘lﬁ% are connectas’ to .
respective pl at es™eBsret0 apilangesdd2 on pEYPeiioneet tsirame megpess 130 9dd 53
panel s 370. OIA:nsf | €x@dnd payalﬁ? thd pekitié Z;g ﬂﬁ%zlgezlarﬁélaﬁ%use% fog uﬁmgtqzdliéaagm%rthqfanu?m
interior and extefior wa anel s : n efine a first
room whi ch has di ﬁ%"in?fﬁgg-g?pﬁqeiToéges%m%daﬂ%'i%ﬁ’eﬁs”%ga‘i?ﬁwpi or panel is

install ed adjacent the first |ongitudinal edge 372 of the first.fl oor

panel . 15 Alternat,ivel an i nterior panel y%ci)einsta,led at t.his

| ocati on in whi crafht"a aéngl Wﬁ%bn@dt%ggﬁi%n &h£ogpergine Logn ﬂﬁjfnﬁanﬁefm

defined. Al so al tenmatingtbt panelthe co@perating\cotmectingokeans of an adjacent building panel. As
20 the paralle] members and flanges are formed from plate steel they are operable to deform

elastically when subjected to dynamic forces imposed on the panel. Due to this elastic
deformability, the parallel members and flanges are operable to absorb seismic forces and due
to the rigid connection of the parallel members and flanges to the adjacent frame member
residual seismic forces are transmitted throughout the frame and to adjacent frame members

: 25 of an adjacent panel.

Connection of Floor Panel to Foundation

Figure 21

Referring to Figure 21, the floor panel 370 is in position for connection with the foundation
30 members. The panel is positioned such that the first transverse edge 376 is adjacent the sics

foundation member 40 and the second longitudinal edge 374 is adjacent the end foundatica

member 42.

Prior to connecting the floor panel to the foundation members, a first corner conneciizz

35 flange 380 is secured to the parallel member 170 adjacent the first transverse edge 376 z-d



larger in the longitudinal direction of the floor panels by cut%ing of f the
pl ates at ;the third corner 175 of the fl oor p‘&lmehsmrenlﬁpqm«ﬁft tS Hﬁ t he
instal.lation of the interior panel 402. 20 Omntting the installation of

interior panel 402 woul d | eave a gap 414 bet ad sverse sides
of adjacent panels, however, such gap may bemﬁﬁpq edaymptmete or wat er
| nper meabl e. seal ant such as silicone to provide a snooth floor surface.
Various finishes such as |inoleum or carpet+agretc., nmay then be placed

upon this snmooth surface. Before describing the specific connection of the
interior and ext etbé woqdelmtedinabedghéﬁané@rse@@i corpen pannesting Banige 392 is besured trethe| s

wi 'l "be descri begp ﬁélttﬁéﬁbg{lﬁgﬁefﬁ accor SRR aransRirfeRhis eSQQaJd%ézéeéﬂﬁﬁfogg%udu%fﬁﬁe

fabrication of an exterior Ing to the invention 1Is
by cutting to Ierﬁj’ﬂhmms@mermmgﬂmeefast@mtbmwerdingt @myghwwnémg@mmh

2" X 4" hol | ow stgel 3‘941{% t'ﬂg F*%ﬂﬁ& ﬁ&s%ﬂ%ﬂ@&fﬁ@%ousé%?s co‘}Ré ﬂaﬂ£e§ coﬁ’n%&ed

430 and 432, respective e steel tub i ng nbers act frame nber s
for the panel Zndhete. éﬁh? ’éﬁg@agxwémﬂreégq Wichyfaggs mwlbﬁehnmﬁchs@nerfbnsw st ,
second and third panel portions 436, 438 and 440. -28- Frane nenbers 420

and 432 have respective opposite end portions 442, 444, and 446, 448,
respectivel y. EacFhedirstiandsesond omer paspecting flanges hayp resnective parellel Slaageqortons Adf

portion 444 WI N ﬁ@3§@§&5ﬁ&%ﬁd?ﬂ'§lw{\’t&&e%ﬁ%vﬁ@é&féeﬁmg%%ﬁeatﬂ fpe&loﬁech'
end portion. CFﬁlﬁgure 23 Referring tq Figure 23, .end portion 444 of frane

menber 420 is sh r‘%hé‘fheﬁxm%?%m“d‘c‘ﬂw&eéﬁ@“%ﬁﬁe sefd8e-has a

| ongi tudi nal axis 450 extend| ng cent raI |y of the nmenber. Inside and outside

f f th h 452 and 474, [ e

| nei de f ace. bel ngiieprals Beniee Byrtcndppasaf heve seodvesnivieri G opdiney ot oY,
;136 and the out SIﬂeFJspdaﬁvehﬁjacda%ﬂ@eﬂbﬂeﬁﬂgﬂ%wwr d‘lﬁe ﬁmmmohh f&ﬁt dpaiiiﬁi:b 390end

ormng a portio an ter perineter of the panel. . T nenber. 420
S0 has a i de. cifS ettty geryis coplths oty BN Geninigh. ThCRT pregines
24. The si de one 3vdacad 3p8 maﬁoehse inoresiviigh e thredded f:etenenffot hasreding te @B tb ke

side two face |ttJ t el )Ié‘?eﬁﬁces the exterior of the house. 15 Figures 23,

24 and 25 Ref ?tl? &5 23, 24 and 25, the end portion 444 of Frane
menber 420 has secured thereto, a transversely extendi ng plate 460. The

plate has a c Overlns?a?lrzt&AnO %Ql%orf p%el SO &td B2 foundation members is effected by positioning the
floor panel, using a crane (not shown), such that flange 172 and parallel flange portion 384
are received directly on top of the foundation connecting flanges 70 and 72, respectively. In

20 addition, the panel is positioned such that the remaining flanges extending from the panel are o

disposed directly on top of corresponding foundation connecting flanges on corresponding -

foundation members below.

In this position, the utility service conduit openings in flanges 172 and 384 are in axial
25 alignment with the openings 82 in foundation connecting flanges 70 and 72 and are thus in
communication with the interior of the steel tubing in the foundation members. Similarly,
the fastener openings 176 and 396 are in axial alignment with corresponding threaded
openings 84 in the foundation connecting flanges 70 and 72. Other fastener openings in other
flanges on the panel are also in axial alignment with respective threaded openings in
30 corresponding foundation conneéting flanges. Threaded fasteners are then used in the
threaded openings to securely fasten the panel to the foundation members, particularly if the
floor is to be a deck portion of the house, with no wall panels connected thereto. If wail

panels are to be connected however, the threaded fasteners would not be instailed at this time.



the end portion of the frane nenber and has a |lip portion 464 which extends
i nwar s, towards the interior portion of the paels théhepaoemenpsoheston 462
has an. openi ng 466 which 20 permts access to a hollow interior portion
468 of the frame nenber. As with the floor panel, desgr, viously, . the
hol l ow i nterior portion of the frame nenber pdPaiPis ufiq m @Svi ce .
conduits to be routed therein. Referring to_f,gures 23 and 24, the end" -
portion 444 further includes a first transversely 25 extending opening 470
in the side one fagRr A& pafelsS@adtted isaéiglé&_é@ﬁioye &% kiR ConfReA 1B thekémaihilg
the side two face and a thlrd_openlng 475 .in_the inside face 452 and first
and second t hr ead &%t SRSt Frejendipg Aromn,the Aempining foppation memberss ¢ Afrst for APfofte s
478 and 480 whi chhéaukseisiilsdoaheld @i iapihrilite ofSflode paitEmébtiersosactofinedied to\Be 4dv8dation
faces, respectiveh%g 30 The inside face 452 has secured thereto a right
angl ed nmenber 482 W?ﬁg a nounting portion 484 and an extending portion.
486. The nmounts®ng portion is welded to the inside face when the extending

Pnterfor of Cne 1 s AFRBR GHEEL Pl feokcub B3 7 R O3 s A8 Fwonet e
interior of the f a | : &xt - & d
thereto a hook 488 Xd.i mgwill eoapsrepiated, i howeves,Cthattthecfloor pambl sqap be drirtuallyparyi sizt
hook pl ane 492 adjacent .the.side one face 456.. - 29- L ojeqti pin
or ti on- 491 whi oniBr g sl pglG, poihs orehien o orm A Y, DeRaBHET i e
t Ee_ 'pF-*gt Ie t460. The08i, 430 stﬂ_ mdatmios)ofdsmﬁv&b'wg emt;tcr:ad[tetcﬁaﬁf plgtad ;ds%ﬁx;mding
chair bol ster ,Roo ol ster hooks depicted as
ltenms 204 and19105%4%?%%#%%%r%%ﬁgm?g3&gure 22, the chair bol ster
hooks 494 are di sposed in spaced apart relation, longitudinally along the
frame nmenber 420 , ' ' 4.
Ref erring back toggﬁ‘éﬁé@%ﬁéﬁ%ﬁg& %é&gﬁg@é@%?st%%@é sseﬁ%éér @aﬂfjpaﬁés
respective hook p# 4061968 atidt13 defipe jadirey rapprwhich es dimepsiony of AISustoR k& fas
t he side one fac Joue ;i fol Q%gtkm h&ﬂﬁ . T S
as a foot for sug%og';éf@ffn t%gg?%%lgtadr‘#e erf)t en%}tgéﬁ?gg%e%é’?hﬁyﬁft@%ﬁghd
475 provi de adBesAlteraatively,| antinterins pyebmayherinnalied atithis logation frewifichogrse atoatdavingThe
L hreaded openi ngSyg fnciliths bi% &P vhoRl REGRARUN I SiedrBYLY | B QA by bO nBe

nd t in or W an

adj acent panel a e extending portion 486 is cooperatin )
adj acent frame nelatgeyinghe bngﬂ@agle&l@mlof thefloorrpaaelp, b Rutimpoff Shefplates at the third

cooperating W th Qelefifs GHine AR Bare37004 Binfitbhel iAo dFAEEhRAE: ARG &%‘e

chair bol ster hooks 494 are for holding a wre nesh in the second hoo
" pl ane.

e

20 Omitting the installation of interior panel 402 would leave a gap 414 between adjacent
. transverse sides of adjacent panels, however, such gap may be filled with concrete or waier
impermeable sealant such as silicone to provide a smooth floor surface. Various finishes suzh
as linoleum or carpeting etc., may then be placed upon this smooth surface.
Before describing the specific connection of the interior and exterior panels to the flcar
25 panels, each of these panels \yill be described.

Exterior Panel

Figure 22

Referring to Figure 22, the fabrication of an exterior panel according to the inventior is
30 begun by cutting to length first, second, third, fourth, fifth, sixth and seventh 2" X 4" holizw

steel tubing members as shown at 420, 422, 424, 426, 428, 430 and 432, respectively. ~ze

steel tubing members act as frame members for the panel and are arranged to provic: 2

window opening 434 and first, second and third panel portions 436, 438 and 440.



Referring back to Figure 22, the frame nmenber 432 is sim'lér to the franme
nmenbef 420. and therefore requires no further ¥hiscisitheireplacénenteshasdbers 422
and 426 are however, slightly 20 different fromfrane nenbers 420 and 432
and therefore will now be described. Frame ne rs d f orm upper
and | ower portions of the outer perinmeter of H%ga'paﬁgé. ﬁgﬁ""aéégmerr‘oer 422 is
divided into a first portion 500, a second lion 502 and a third portion
504. Franme nenber 426 is simlarly divided into a first portion 506, a
second 2 5 porti Bramk@Rmbead 420 iddi 432 h4ve réshetiveh _sitérémfohroaimpm,mmsgnd
and 508 1 br m por tFORREGH: (FEh GEe e 19ERet  SEV1E: 1 e il SRR PO ARCTIBRS
504 of nenber 422ddscrite® bat will bk iconsiderkd fepiwbdncheive dffeddiiend pertibn.Wi Ndow openi ng
434 and the third 3 0 portion 510 of nenber 426 acts as a frane portion of
the third panel portion 440. Wth the exception of the third portion 504 of
menber 422 adj &ceRigue2d Wi ndow openi ng 434, each of the above descri bed
portions has ar ctiveplurality of chait.bolste ks, each indicated
By 515 and haq a BARL 14 PR 2, e voron R of e Bemhes M8 K pip Rl gt ey
35 - 30- Fi gur eTixdrarenembendf0thas Homyitndina? axis 450 exteddirigrcermllgéfatic erbes, Miide
each have respectjve 0 ort.ions.513 ich lig i h cond plane 498.
T add 4o, 4 ho. P TEPRR el et ihe e Hois dweref g st 16,37 8RS B ookl
which lie in a t hfacedbeingodirepted rosvabit an inférior tof the dirgs|pased porlion 436 o thé bwtkidé Gacand
5 spaced apat} f ﬁgg {' o ngd. 498, r tiyvely.
Referring baclibt o‘;egygur e é&t@%{ﬁ%ﬂg&ﬁe&%ﬁ% a%iaﬁg‘ tﬁﬁ% é%‘ﬁl‘g? gf’?]nc?dﬁ%é’?"%%gr ?fr e
menbers 424, 428 pmnel. 436 figine ohemberd29i alsp deealsidgonefacediS6 amd 2 bide fwaafaee 468pber s

422, 424, 426 an - r 4]@9& - S1 ] ' ' es
of each ot her ancdi;t i(?alrFé o?gg'on y %eaﬁggar%e i@%ﬁ?'@%%g%ﬂl égﬁrrhg?rﬂég
menber 424 ext encavoifece witimately faees theesxtstiprsof Airchonssd 426. Menber 424 has a

| ongi tudi-nal axis 519, a first end portion and a second end portion 520 and
522. The first end portion 520 has a hook 524 which is simlar to the hook
488 shown in ¥pgubfiguresR3. #and125 hook 524 has a hook porti-on 526 which lies

in the same, fir SkrhaaKoRiahe A% 8 Jshee BROIordtR %43 BPMEmE hefib& 426 nadk
Referring back to eFi gurté> 21%9 t he: hook 522 al’'so has a pro egt})ngéﬁin %egu}rﬁ on

528 whi.ch ext endsheseipad transverssly extendingplate 460 nEie plats kas 3 coves pertign PEYYeERS S

past the the end portion of the frame member and has a lip portion 464 which extends inwards,

towards the interior portion of the panel. The cover portion 462 has an opening 466 which
20 permits access to a hollow interior portion 468 of the frame member. As with the floor
panel, described previously, the hollow interior portion of the frame member permits utiliry

service conduits to be routed therein.

Referring to Figures 23 and 24, the end portion 444 further includes a first transversely

25 extending opening 470 in the side one face 456, a second transversely extending opening 472
in the side two face and a third opening 475 in the i}xside face 452 and first and second
threaded openings 474 and 476 provided by first and second nuts 478 and 480 which z-e
‘welded behind the side one 456 and side two 458 faces, respectively.

30 The inside face 452 has secured thereto a right angled member 482 having a mounting porzizn
484 and an extending portion 486. The mounting portion is welded to the inside face wile
the extending portion 486 projects perpendicularly to the inside face, toward the intericr :f
the first panel portion 436. The extending portion has secured thereto a hook 488 havir: a
hook portion 490 which is disposed in a first hook plane 492 adjacent the side one face 433,



end portion 520 of the nenber. 20 The second .@gd.@ﬁ{ﬁtion 522 of féélrre
nmember 424 has first and second hooks 530 and 58! feplacemany speeh 4

di sposed on opposite sides of the end portion. Each of .these hooks al so has
respective hook portions 534 and 536 |ying in pae:firk® MABKI3B6ane 492 (not
shown in Figure 22) and has respective projecting portions 538 and 540
projecting past the end portion 522. 25 A right angl ed nenber 542 is
secured to a side of the frane menber 424. > right angl ed nenber has a

8 e A ol B 5 BRI 0

portion 552 is sdbeplatd46®b t he projecting portion. The projecting portion

550 extends parallel to the longitudinal axis-3 0 519, toward the w ndow
openi ng 434. The hook portion 552 extends toward the third panel portion

440 and 1ies in t¥he iwsidedace also hagsecuned thasto @ phuralihef\chait bolgtr daoks 494 similTihte the

frame nmenber 4 | .eﬁﬁéﬁm.nﬁt ' b Gl b

bet ween t he fﬁstﬁgﬁg&s&eﬂc@ﬁ% de porti onzg4 E’%ﬁg%F%% %(f? {%ﬁgﬂ;@ggg@%
i nt er nedi at e por tchainbase hapks494 3w dispased|inspapsd epap aelgtivanlongimdinalijtalong thyl feaine

memrber 542 and t hﬁen%@xcmdafnﬁgﬂem .e%‘méggﬁ]ogi?gdgé iSs 442 and>d4d, RS n.c@{oe

portion has a plurality of chair bolster secured thereto
spaced apart rel Jtiguses 24|28 45, thechais bgister kooks baye resgictive| bapk portiens 496 dispased in a

i nternedi ate por tsbQid R plids 498 BReR theRiddlopd fabe/458Tand i kst RISl 4990KS 560.
Both the first and second pluralities of chair bol ster hooks "have hook

portions -di sp’d%ed i n the second hook plane 498 (not shown in Figure 22).

Frame menber 428 ToxpRRAGRES 4eLTbof for MRporanP@s frafld e, s Opeafids 466 490, 472,
plurality of hooks ? 2 havi ng hook _portions éqr_lot ,showg% lying in the third
hook plane 517 s&8%h 16:%2‘9"1#?13‘1%%‘@6%"1 seryigp copdpits inside the frame menipet. o The Giegaded 20
and 26, frame nerspeiingd A4 RaS 496 RleUbAkdclningOthe Ehtifig PakiSiotdn Rl fafd lingh
have hook porhons%ggpg’pléﬁé?e econd hook plape 498. Frape 10 nenber 428
al so has openi ng$* T COQPFaLsg avith op adigrent; fiAms grember of RS BEeiPAY L pi n
po:ﬂtj i ons 550 na; G (] aeaamsh sﬁymﬁeo@&am@rﬁm@ﬁn@awafb: hd)lﬂin@dﬁiphﬁép%gﬁﬁéﬁdﬁﬂ the
menbers 422 and 424 ve respective opgenings 570 for receiving the
projecting pin p(’iﬁ?‘i'ﬂﬂigerﬁ‘g%s @gggefgré@&%\?kgxg?g%ﬁewdoqoo P menber s
420, 424, 430 and 532, respectively. 15 Figure 27 Referring to Figure 27,
before the frame o rEer e kS B b 385 0%52 1 3ubiE R bk imber 420 e

therefore requires no further description. Frame members 422 and 426 are however, slighﬂy
20 different from frame members 420 and 432 and therefore will now be described.

Frame members 422 and 428 fofm upper and lower portions of the outer perimeter of ths . .

panel. Frame member 422 is divided into a first portion 500, a second portion 502 and =

third portion 504. Frame member 426 is similarly divided into a first portion 506, a second
25 portion 508 and a third pottion 510. |

The first portions 500 aﬁd 506 form part of the first panél portion 436 while the secori
portions 502 and S08 form portions of the second panel portion 438. The third portion 564
of member 422 forms a portion of a window frame about window opening 434 and the thi-3
30 portion 510 of member 426 acts as a frame portion of the third panel portion 440. With t=2
exception of the third portion 504 of member 422 adjacent the window opening 434, eack =2
the above described portions has a respective plﬁrality of chair bolster hooks, each indica:zZ

at 512 and has a plurality of tension cable hooks, each indicated at 514.
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mesh 572 is cut into a "U shape correspondi ng ﬁ-ﬁistigqhéllré', : ﬁrh%ié% of the
extertor panel. A vapour barrier 574 is simlarly cut to %ﬁgéprgean |§

pl aced- on top of the mesh material 572. A styrofoam sl a :g i~ng first
578, second 580 and third 582 panel portions isbDatg:d on't Mﬁggf t he
vapour barrier 574. The first, second and third panel portions 578, 580 and
582 are simlar and therefore only panel po_[3td_on 578 wi |l I- be descri bed.
Panel portion 578 includes a plurality of |dngitudinally extending recesses
583 and cross- diw recesses 584 ‘and 586, respectively. The panel

ongi

portion al so has udi nal edge 25 portions 588 and 590 which are
recessed for recdefeng tp Figure 26ytherbain belserdpoksi1d earh haverrespprtive hepk|portigns $33) |

be described fur tdigh 1aGh B seddad landUB! P AftiitoR Ohe RekictCoabll BYdks 81465haVE telfective
construction and include a plurality |l ongitudinally extending recesses 592

and cross di agondokrogtiangals wijoh ligjg aside hopleplane S17., Lhethirdpiane; 54T, jspazaliel to and
Referring to M gupReddpartffosi e MRIBRY stcotd Planed 482 anli 498, dabRctivdid8, 430 and 432
are placed in correspondi ng recesses of the styrofoam slab 576. Respective
projecting portions 491, 538 35 and 540 on each of the frame nenbers are
r eﬁgi vefl1 2i8n_ cor L q&feﬁn@ivﬁﬁ :egeggka"m ﬂﬁ%?:e&idi’ pﬁﬂeﬁﬂnﬁther ma%&mm&?i@menﬁ%ﬁ.zlﬁ,rme
menber is then_ ipstalled between fra ers t

proj ecting porti _&H%‘@W%rwswg%@%@?d’?ﬁ%ﬁmeﬁ&@%327;gg“’égghﬁ‘nagpﬁﬁmet e
end portions of rimbers 43488nd 430pesiiniiare miror Finggeb bf/eachothdrand thazfors ofly fe@ber
adj acent the fra g{gﬁs 420, 424, 430 and 432 such that the projecting
portions 528 %dg‘gﬁg’ﬁ ef‘fi‘j‘bﬁ‘grtions 491 of 5 respective frane nenbers are
received in correspondi ng openings 570 in frame nmenber 422. At this point
therefore, the franme is |oosely connected together dJi | f frame
pl ane parall el t?ﬂ?emﬁbfﬁéagf‘%ﬁfg%&?vﬁﬁ J “,.e.‘sﬂ?pf‘?% ?%tsi *’@mﬁeﬁ ‘{zﬁé‘as 2
fabrication procémgitudinal #deS19, 3 Fibstiead portiod ad@i seeotd aad poytianrsi20 amd 5220t The first
portion 10 of the sec a tion.580. f [ | Al td cal
Bondui T 500 t her SRS IR HEE Prok3t ot i s O ok B0k Afh Wy Bz, e
menber 426 bylsan hedkes2# hasatioobportiGiS26anhithiliss in ¢hrersime fiend hook plans 422@s the hook 488

el ectrical box 6 oper, €.} 0 ej " : .
conduit 600 is i r%gogg%}u%eaﬁ’o%&%&@g%?%} Eﬁ(ﬁ%ﬁi% ﬁlﬁ@rb# gzr?%%ﬁig%&g‘%m?ggﬁne
menber 426 and t ipesiod 828whkithe extends paralist tosthe ongitdthaloaxisrs19 dids phideprojects pastithe
menber 426 can b%?‘[@%"%%sz?om%%%g 600 15 to electrical box 612 to

provide el ectrica ervice a conventional wall receptacle (not

=

20 The second end portion 522 of frame member 424 has first and second hooks 530 and 532
similar to hook 524, disposed on opposite sides of the end portion. Each of these hooks also
has respective hook portions 534 and 536 lying in the first hook plane 492 (mot shown in

. Figure 22) and has respective projecting portions 538 and 540 projecting past the end portion
522.
25 : -
A right angled member 542 is secured to a side of the frame member 424. The right angled
member has a projecting portion 546 which projects inwards towards the third panel portion
440. A further hook 548 having a projecting portion 550 and a hook portion 552 is secured
to the projecting portion. The projecting portion 550 extends parallel to the longitudinal axis

30 519, toward the window opening 434. The hook portion 552 extends toward the third panel

portion 440 and lies in the first hook plane 492 (not shown in Figure 22).

The frame member 424 has a first intermediate portion 554 which is disposed between the
first and second end portions 520 and 522 and has a second intermediate portion 556 whicz

35 is disposed between the right angled member 542 and the second end portion 522. The firs:



shown) thereon. Figure 29 Referring to Figure 29, first secon? nd third
tension cables 614, 616 and 618 are routed |nT?ﬁNS§WSH§PFGﬁWﬁ5 g Cross

di agonal recesses of respective panel portions. Separate turnbuckles 620,

622 and 624 are used to tension respective tenghan c8b3§§%§ 616 and 618.
The tension cable 614 is routed between the hooks 53 ; 514 in the
first panel portion 436 such that portions % the cable lie in the diagonal
recesses and portions of the cable lie int Iongltudlnal and transversely

extending r ecesS%&m@ﬁ&ﬁt@%ﬂﬂﬂaﬁ%ﬂuﬁ@éﬂhﬁ@@l&éh@&@ﬁ%& ther@t&%;ﬁﬁ&d%&k’nt ed

in a simlar nmanner rring back to Fli;ure 26 ortions of th

t ensi on cabl es i relgtipa ﬂ%&@?ﬂ%&ﬁmwéﬁ@ﬂﬁ m@ep@e@s@e@e@e@pmn W“ase@nﬂ
respectively ext efgatigof 88ir bhisteA nbtRO k6P| BHE Msemrse@ﬁd pRAIEANTIcRAr BakkES

extending in the cross-di agonal recesses 586 and 596 lie in the first hook
plane 492. 3 0 Heskshayefigol perkons disposgd, nctho spcond heok P‘?Js°t498 R0t hewrn am Higors 224

tensi on cabl e 614, 616 and 618 act as biasing neans for biasing the franme
menbers i nwardly, generall |nthefrane | ane. towa e interjor
portion of the pditemenber Wﬁgfoeﬂnpg?saﬂqﬁﬂ}%%l@ﬂbat
572 and 574 (in IsgBHivihghbdk g&:ﬁodsfm srkzﬁml in tHR\(EiFd HlodR ﬁﬁ’dﬂm%één tfegcaﬂmgu:e
menbers such as shown %=nerally at _626 In %re 29. T

e
portions are hooR8d Ih#fdgiop refecfing to Fjgyres 22 framg giemb gﬁgg%d‘ @W‘%ﬁf“hm
adj-acent frane mpales sookfswwmcﬁﬁa@ hobie p&tibd3 yib® inFih@ WécEnd3hbok fplané 498, S Femid

and third individual eces of f sh material 628, 630
T 632 ar e cifon edber G840 Sputies gty of L& S e ot e povitacoh et
578, 580 and SSZanﬁseoﬁhwmmemeﬁzb&anﬁmammaﬁdgm fiamt neBerd 422 and
respective porti of the |eces Of pnf sh.materd al _are nto
adj acent hook po???sa §rﬁs¥’°? afpe Sﬁé thr f\%%Y(‘gg g’%poé" SRR 8“18?4;29%?%?% |
menbers. Ref erri 540,532 knd 230Faf drame midfabers K205 624) A36 aplo§32) wspectivly. such as
indicated at 513 lie in the second hook plane 498 and thus the nesh

material also lies in the second hook plane 498. Referring back to Figure
30, a concretid r@iﬁtgﬂ_ng edge 634 is then welded to respective frane

A concrete i x 1Eeng i FaEnThE shul iaRAl Ry Bl Odbend “EHER'dr Vi
mat eri al 628, 63@1&%1157268@1tmc h "UPh aliap¢ beresponding to the ultimate shape of the exterior panel.
A vapour barrier 574 is similarly cut to shape and is placed on top of the mesh material 572.

A styrofoam slab 576 having first 578, second 580 and third 582 panel portions is laid on top

20 of the vapour barrier 574. The first, second and third panel portions 578, 580 and 582 are

similar and therefore only panel portion 578 will be described.

Panel portion 578 includes a plurality of longitudinally extending recesses 583 and cros:-
diagonal recesses 584 and 586, respectively. The panel portion also has longitudinal edgs

25 portions 588 and §90 which are recessed for receiving the frame members 420 and 424
respectively as will be described further below.

Panel portions 580 and 582 have a similar construction and imclude 2 plurality =2
longitudinally extending recesses 592 and cross diagonal recesses 594 and 596, respective;.
30

Figure 28
Referring to Figure 28, frame members 420, 422, 424, 426, 428, 430 and 432 are place< =
corresponding recesses of the styrofoam slab 576. Respective projecting portions 491, £33

25 and 540 on each of the frame members are received in corresponding openings 570 in fre=z



concrete flows through the nmesh and into the |ongitudinal and :

cross-di agonal recesses of each panel porti dhis Ehthecreptacetnent shgfur ed and
finished flush with the concrete retaining edge 634. The concrete thus has
a finished planar surface (not shown) which jis pargllce e plane of the
drawi ng_page of Figure 30. This snooth surfmegvi I I? iﬁhﬁ‘rﬁﬁﬁhy face the
interiof 2 0 of the house. Figure 31 Referring to Figure 31, the panel is
then turned upside down relative to its ori®ation depicted in Figure 30,

wh I f 636 i | . ed. t | h,57 5.
Coveri g the 11 r ettt Fhie meny B0 B nilen Bt B Bpaned s 430, e
resp;atr:]t i vgl y. TPq;lralsjedgui mr:i?]uséspbgmgm@aﬂ@ opeﬁinidﬁﬁz laﬁd)ml cf[i:_t@ﬂosité\ex:m'hpﬁﬁmns 6138
ma en be insta e Wi eni : er.nat i ve wi ndow
535 rmy be. i nar ai Peatpes B, deenivel Mnel ot 1 pacet AR it e 428,
The fini shed ext ef2#4,0430paded32i suctt dule thegprojestiog pbitipns $28t and qurbjecting ottionn 4994 6f
ith first, 4 ' . | 6

648 and 650, " roepeRrs e i oI o MBNSALS PR S A RAnl ey
are portions of oWrthigpqintikiireforecthel frpme isilensely odnnected togsthei and dieshiala fiat frame plane

menbers 420 and j,gg‘ﬂ = ' Referring to Figure 32, it may be
seen that the po tléﬁ?gfp%aﬁgéﬁ%lggggfﬁgcﬁ ‘e 616 which extend in the

| ongi tudi nally extending recesses 583 lie.in the third plane 517, portions

of the tension cafl ' b | i . i B '

ol ano- 495 i 1. s il Sl faficafon ek, RESRRSON €6 S hudtigly o f Bficd o,
pl anes 492, 498 #fthesecyndypapel partion F&) fopnseridnzraelectripl eondpit 600 thesein. Sherrdactricain
addition, the congiflig dinfecd B} AP famP Refb? 3266 an dlectithifdx 616 alEis RrfReARd

t he di agonal portions of the tension cable 616 are disposed. R b 'B;)rtlons

such as shown at 36endgiearieal box 612peysblade Eearive 3 standardrwill spekighenvers oFhel conduio 0,
in the |ongitudi e isin Epintitiaith WidGRSEMSw Midtiok PortidiforHaid Bamber 26 XARRG LB

recesses of the styrofoamslab 576. This is simlar to that described wth
respect to the flelsgiFicsdseruice sondudtors disposes i frageimamber, 426 Gam e Fouted via ¢padwiteRo

advant ages of1g Ngo kleQftal BEDGH2 W pobide RiebtHEl? Servids tARichivedtion® WAIf Rgépai (not

positive and negative | oads. -
shown) thereon.

Figure 29 ' ..
Referring to Figure 29, first, second and third tension cables 614, 616 and 618 are routed in

20 longitudinal and cross diagonal recesses of respective panel portions. Separate turnbuckles
620, 622 and 624 are used to tension respective tension cables 614, 616 and 618. The
t;:hsion cable 614 is routed between the hooks 530, 526, 488, 514 in the first pane! portion
436 such that portions of the cable lie in the diagonal recesses and portions of the cable lie
in the longitudinal and transversely extending recesses. The second and third cables 616 and

25 618 are routed in 2 similar manner. =

Referring back to Figure 26, the portions of the tension cables in the longitudinal extending
recesses 583 and 591, respectively extend in the third hook plane §17 whereas the tensicn
cables extending in the cross~diagonal recesses 586 and 596 lie in the first hook plane 492.
30 Referring back to Figure 29, the first, second and third tension cables 614, 616 and 618 2c:
as biasing means for biasing the frame members inwardly, generally in the frame plansz.

towards the interior portion of the panel.

The edge portions of the mesh material, indicated at 572 and 574 (in Figure 27) are then bex:

35 over the adjacent frame members such as shown generally at 626 in Figure 29. The edgs '



15 Interior Panel Figure 33 Referring to Fi gmhig iSthe tdifadedidritohieapn of an
I nteri or panel according to the invention is begun by cutting to | ength
first,. second, third and fourth panel frane nmenbers 6@%72 674 and 676
and first, second, third and fourth door franBa'tﬁérrb;r ,19%0, 682 and
684. 20 Panel frame nenbers 670 and 672 are simlar and forml ongitudi nal
edge portions of the panel. Panel frame nemdxEss 674 and 676 are simlar and
formtransverse edge portions of the panel. 25 Frane nenbers 670 and 672
have respective fpardans zrelbanked aefo shenthaisrbolsted hoolst 498 5125881 56200 @diacent frame
respectively. EnleggJeg_on 686 is representative of each of the end portions
and therefore wl e described, it being understood that remaining end
portions are simlar. Figure 34 30 Referring to Figure 34, end portion 686
has a | ongitudi nagiegxhkg 690 extending centrally of the nmenber. The end
portion has inside and outside faces designated enerall)( at 692 and 694,

respectivel y. TheRefersnge Figue 3G disst; second apdthisd, indiyigual aectangplar picses; of fleyible mesh
panel portion andmitéifl 628, $3¢15hd g Grefith cuttodit k fist] 368dnd and thadpbhndsyse!
and forns a porti oé n guter gfg‘gimat r of the panel. gS .-35-_Figure
35 Referring to Pttt arpiakionss ek goraps, Jdghortons ofjgspsriverBapiont oishe, nd
?_ side two f?CehQQﬁcesoT"hﬁxiﬁliedﬁiW_ > gaﬁehwkédffdﬁ&iaﬂjlayqnimelporti?usofeﬁa&rbbmﬁtfokg
irst roomof the house, ang the, side two face ultipat s the_interior
of ' seoontl ad] QEDeRE HBfen Frana ek sRefrie ke Fielis A% giess Bk iy
to the end poirbi aschib4ndidated ot 5131i€ ¢h thesdcbrfliodiSplaig 498 dndaied thmesh MateFihlalso lies
regard, referring to Fi gggg}&%? égsi end portion has openings 700, 702, and
7

703 which are si nPMH§seq 0, 472 and 475, respectively. The end
portion also has first and second threaded openings 704 and 706 which

coresond o, M eadeg SRR A4 Bk Subd e llelh MG R e S e o,
and 25 members bounding the first, second and third panel portions, respectively. A concrete mix
15 as described abhove is then poured over the mesh material 628, 630 and 632 such that the
concrete flows through the mesh and into the longitudinal and cross-diagonal recesses of each
panel portion. The concrete is poured and finished ﬂﬁsh with the concrete retaining edge
634. The concrete thus has a finished planar surface (not shown) which is parallel to the
plane of the drawing page of Figure 30. This smooth surface will ultimately face the interior
20 of the house.

Eigure 31
Referring to Figure 31, the panel is then turned upside down relative to its orientatioa
depicted in Figure 30, whereupon a layer of stucco 636 is applied to the wire mesh §72

25 covering the first, second and third panel portions 436, 438 and 440, respectively. The
manufacture of the panel is thus conipleted.

A window 638 may then be installed in the window opening 434. Alternatively, the windc
638 may be installed after the panels are assembled to form the house.

30 ~
The finished exterior panel includes a generally rectangular portion 640 with first, secon:.
third and fourth panel connecting portions 642, 646, 648 and 650, respectively. Referrizg
to Figure 23, the connecting portions are poftions of corresponding end portions of =z

longitudinal frame members 420 and 432.
35



in that it has an end plate 708 which covers the end portion 686 and which -

has a'projecting portion 709. Face 692 has a ﬁ“‘gﬁa‘@@ﬁﬂM%&w

secured thereto. The right-angled 15 nenber 'has. a con ting portion 712
and a projecting portion 714. Referring to Figure BE, t%eh connecti ng
portion 712 and the projecting portion 714 exiDated t e3'f 1886dt h of the
menber between faces 696 and 698. First and .second hook nmenbers 716 and 718
are connected to the projecting portion 714 °1'nh parallel spaced apart
relationship. Firgpepk menber 716 has a first hook portion 720 which li'es
in a first hook plane 722. Simlarly, the second hook 718 20 has a hook
portion 723 whi cHRafreng p Figyrede b may thatshegortions of e tepsion £abla £16 whisk extarg

has a projecting iR b iuldi inb R edRés ' ' ' | ' in
a direction parall gila (?{gn%dr%nir[iz’%%t(m ook %ﬁgﬁg“%g%ﬂ%ﬁrl\&%grl?’% t ngbfs\tg%on .

hook 718 has a predpleshichie ithe fisgpnairgeasies inin; the frshplamedp2 w q the mesh§38 dies ing
portion pin 726 afdlseasiidne 4od. Ok ARCHAs 9920 UoPLAN7 A paralld] anBNBackd MR

menber further includes a plurality of chair bol ster hooks 730 which are
di sposed transverfB #hePees the frame menber. The chair bol ster hooks each
have first and second hook portions 732 and 734, respectively. The first

hook portion lies ip,.a third hoo |ate 73 j1.e the second_hook portiaon
7901 o6 1 na t o e e SPTRE hes B ERLDROn0 1 whigh e e K30 SR Gasnn
hook pl aﬂes 722, p?Sﬁi?ns&&ﬁe&mi)b n/@Ble #16 afedispbded.| Rﬁﬂﬁbrﬁdhﬁ@nlg:ﬁ aﬁlﬁﬁfvﬁélitﬁgﬁ%:&éba to
3 0 each ot . Referr]j ck to Fi.gu 33 rane, ers 676 and 674 °
have respect P*% @5’88%4?@8&‘3?@@.?%9%@’ ’?‘Af?’{" ‘é‘“‘(‘é?g'eﬁ'ﬁ? gJreesses gpdp thev 42
are simlar and tdiugomilp extendivig\redessed bfthe stffdfoain slabl®76.0aRizris Similar totthdd désodbed
under stood that en orti 42 is simlar. 35 -36-. Figure 36 Referring
L0 i gure. 36, - endNampresis e dpof ntod i B B, b e Bk A vaniges et o
recei ving the pi flopopahe! which idudasuiie Z5iktyod withseandh pasitive Zidomegative Toh8s.shown i n
Figure 35. Referring back to Figure 36, the end portion 740 further
includes a plate 748 extending 5 transversely of the frane nenber, the
pl at e havi ng ¥5 r datedondasebcond upst andi ng hooks portions 750 and 752
dependi ng t herefr .42 gure 37 Referring to Figure 37, the first and second
ShlleR

hooks 750 and 75 respective hook. portions 10 754 and 756 which lie in
third and fourt hReferringlteFigerp 33,6k fapricationyf aminterigiyBned actordBig to the invention is begun

by cutting to length first, second, third and fourth panel frame members 670, 672, 674 and
" 676 and first, second, third and fourth door frame members 678, 680, 682 and 684.

20 : .
Pane] frame members 670 and 672 are similar and form longitudinal edge portions of the
panel. Panel frame members 674 and 676 are similar and form transverse edge portions of
the panel,

25 Frame members 670 and 672 have respective first and second similar end portions 686 and
688, respectively. End portion 686 is representative of each of the end portions and therefore
will be described, it being understood that remaining end portions.are similar.

Figure 34 _ .
30 Referring to Figure 34, end portion 686 has a longitudinal axis 690 extending centrally of the

member. The end portion has inside and outside faces designated generally at 692 and 694,
respectively. The inside face 692 is directed towards an interior of the panel portion and the
outside face 694 is directed outwards from the panel and forms a portion of an outer
perimeter of the panel.

35



respectively. Referring back to Figure 36, the frame menber further
includes a plurality of chair bol ster hooks yigidfh¢ i@pidcertint shestsecond
hook portions 764 and 766. The hook portion 764 lies in 15 a fifth hook

pl ane 768 whil e the second hook portion lies in a s!xaqygg | ane 770.
Figure 38 Referring to Figure 38, -end portldW§9686 ' connect ed

t ogether as shown generally at 772. Pin portions 726 and 728 (not shown)
are received in openings 744 and 746 (not 28358hown), respectively, such
that the end portion 740 rests on the projecting portion 714 of the right
angl ed menmber 710EgE8d8s 720 and 752 are therefore disposed parallel to and
adj acent to each Rb@ging t&@ﬁ@@s?ﬂeaafpsﬂomgoﬁaaadgwﬁaé%paﬁﬁéad&&em%baab

774 is inserted W|th|n an area. bounded the frane 25 nenbers 670, 672,
674 and 676. The %??%%&ﬁ%l%% %‘ﬁW%WN“&F‘F‘HH’gQﬁ%%%ﬁN%&‘%Png

recesses 776, 778faced@timatél§Facey thé intetdP ofid)sbeodSadjdebdt $donPtdheIRmusd) d
cross-di agonal recesses 790 and 792 and transversely extendi ng recesses 794

and 796. A turRbuckle 798 is connected to hook 752 on frame menber 676. A
resi lbl eﬂltly eéteHMnﬂd &mlﬁsﬁﬁﬂMBg@meeﬁb@@%&WMgmmw Figuired 230124 and 25.
turnbuckle and ro ln.re esses { 794, 784 !

796, 778, 794 and referpgtoFigurs 1y, the spd peg JP&@H %“ggbéﬁ%"h
frame menger GEO fadnmm tompamhgsmo,dtmrhn@l’ms mﬁlecﬁmnatherend @6rtion GISo hay firkeand
correspondi ng hoo ryion,720,0n a mher. 672 n, a opal

opposi te cor ner ofw?"ﬁéﬁfﬁﬁ%@@emﬁ%@a?aﬁ“@ﬂﬁwwm o‘h‘%‘{j g‘f?‘“ﬂ%ﬁ%‘?‘f‘dﬁﬁm
menber 674 andoi SoffFigiredd.l ongi tudi nally of the panel in recess 788 to a.
correspondi ng hook 752 on frame nenber 676. The cable is then routed to

hook portion 35 720 on nenber 672 i medi ately adj acent hook 752, and is
routed in cross d'ﬂagmd@brtioacﬁ&,ss also siftifar td €2 ehd pérdakdegsaited dnFigdes 28) 24aanth 25

670, 1 the i a00uGLiy 0PRSSl e A\l ol B hton BHE RIS b Brne

tightened to place e ca er tension suc rang mne
672, 674 and 676 mmﬂ@mﬁmmhﬂsy rightvengltd miehnberi 710 @ecured tieveto.i dhe oightt-dngled

panel v gRTORGR i AR iog o0 BRI Bl AT IRRAL FR S
menber 672. A's ecﬂm cbnpesting partion12 kedshg@djedting pmm’ﬂédxtmitthmﬂ Wmlmfeh%m@ﬂb}{
680, 682 and 684. phh @l ERes* 6 and 698. First and second hook members 716 and 718 are connected to
' ‘the projecting p(;rtion 714 in paraliel spaced apart relationship. First hook member 716 has
a first hook portion 720 which lies in a first hook plane 722 Slmxlarly, the second hook 718

20 has a hook portion 723 which lies in a second hook plane ’724 In addmon hook 716 has 2

projecting pin portion 726, the pro_qectmg pin portion projecting in a direction parallel to the
first hook plane 722. Similarly, the second hook 718 has a projecting portion 728 which is
parallel to the projecting portion pin 726 and parallel to the second hook plane 724.

25 The frame member further includes a plurality of chair bolster hooks 730 which are disposed
transversely across the frame member. The chair bolster hooks each have first and secord
hook portions 732 and 734, respectively. The ﬁfst hook pbrtion lies in a third hook place
736 while the second hook portion 734 lies in a fourth hook plane 738. The first, secon.
third and fourth hook planes 722, 724, 736 and 738 are parallel and spaced apart relative 0

30 each other.

Referring back to Figure 33, frame members §76 and 674 have respective opposite ez2
-~ portions 740 and 742. . The end portions 740 and 742 are similar and therefore only 2::
portion 740 will be described, it being understood that end portion 742 is similar.
35 '



Referring to Figure 40 a first layer of wire mgply 8 d, between
the frame nenbers 10 670, 672, 674 and 676. Edge po?tﬁﬁééglgé%ﬁgﬂie% h

material 806 are fastened to the first hook portions 73 ﬁz\ tﬁ chair

bol ster hooks 730 on frame nenbers 670 and 672 Bate:ar oliAR to the
second. hook .portions 766 of the chair bol ster hooks 762 of nenbers 674 and
676. The wire nesh is thus secured to the frane menbers. A second |ayer of
wire nmesh 808 is connected to frame menbers 678, 680, 682 and 684,
respectively. A '%e retaining edge 15 810 is then connected to the
frame nenbers 67 , 674 and 676 to forman outer perlrreter of the
panel . Sinil arl y Referring e figuse 36 endeportion74Aihag, fiest gvd erend) apeningsriddtand 746 for

frame menbers 678oce{iR OB pa&%nﬁafs bt 7287 OF e m%« bfid 91%1{3%%%@

t he door openi ng 802. ure Referring te gure 41, concrete mx

as descri bed abo eF§18t wpﬁﬁ‘!’éé‘o%ren@ pertipy V@Qf“&m! %@@Gﬁﬂ Plétyém% exendingsh
material 806 #nduBAlersdifbfitieTanldtbmiber, iR pReHAARY frsttHld EsrA%pititiding BbdkEportions

general 'y at 814_and 816, respectlvel y. After pouring the concrete, the
panel has first, 7338752 denepding ef8TPmr t h connecting menbers 818, 820, 822
and 824 correspondlng to respective end portions of frame nmenbers 670 and
672 (not shown), for connecting the panel 25 -to adjacent panels and to
floor and ceili ng-gg%%é& s as will be described below. In addition, these

rrerrberih818 - 82ﬂeﬁ§iﬁxgtb3ﬁgh&9§7ftﬁﬁr&%ﬂdhdcmmmlﬁﬁomlmuv’aeesﬁéﬂﬁho@ﬂp&ﬁ&sl ob
site e pan t he ned. ups re atlvet0|ts Qrientation
shown in Fi gﬂ' e ?ﬁjﬁgﬁhﬂﬁeﬁs#‘HE ?&gn'ﬂ!}r%‘%lﬁ ghaced, 2pagi planes 738 and 36%¢ ed
in a manner si mi-@piecﬁmythe si de one 30 portion. Effectively therefore,
the steps discussed above in formng the side one portion are repeated in

formng the side two portion. Figure 42 Referring to Figure 42, a
cross-secti on of Referingphokite Figure 34, tlmrfrmnmdmbacmnhdiumy;d‘em plhah%f cliaﬁt\kﬁ:lktdron

i s shown general 26. The finish panel us S W re 806
on a0 o ur bRl ke BT s Riop ok Itons Teddie P G BSorPortinRE fesip
mesh 830 adj asens fifih boakeplineG6§ whild the se8ikid lmbkpdrﬁoqjm&iasmhaoomimem lies in
the sixth plane 770 while the nmesh portion 830 lies in the.fifth plane 768.
As stated earlier, the fifth and sixth planes 768 and 770 are parallel and
spaced apart froRigaedB ot her and therefore the wire nesh portions 806 and

830 5 are also }Q&%ﬁhﬁ%‘ %ﬂg?§%§§€m8&a6rsk 1738 252 C%&E&@E@%%@%&E&%ﬂus' de

of the panel inc es - res I’ve anar por I ONS 831
' at 772. Pin portions 726 and 728 (not shown) are received in openings 744 and 746 (not

20 shown), respectively, such that the end portion 740 rests on the projecting portion 714 of the
right angled member 710. Hooks 720 and 752 are therefore dlsposed parallel to and adjacent
to each other.

Figure 39 .
Referring to Figure 39, a styrofoam slab 774 is inserted within an area bounded by the frame

25 members 670, 672, 674 and 676. The styrofoam siab has 3 plurality of longitudinally
extending recesses 776, 778, 780, 782, 784, 786 and 788, first and second cross-diagonai
recesses 790 and 792 and transversely extending recesses 794 and 796. A turnbuckle 798 is
connected to hook 752 on frame member 676. A resiliently extendable flexible tension cabiz
800 is secured to the turnbuckle and routed in recesses 786, 794, 784, 796, 782, 794, 780,

30 796, 778, 794 and 776. The cable is then routed to hook portion 720 on frame member 670
and is then routed in cross-diagonal recess 790 to the corresponding hook portion 720 ¢z
frame member 672, in a diagonally opposite corner of the panel. The cable is then routsZ
to hook 752 on'frame member 674 and is routed longitudinally of the panel in recess 788 <
a corresponding hook 752 on frame member 676. The cable is then routed to hook porticz

35 720 on member 672 immediately adjacent hook 752, and is routed in cross diagonal recess



and respective rib portions 836 and 837, the rib portions being,fornmed by
concrete f.lowing into the recessed portions sUtf ‘%Q‘esm?egiemigg?&of t he
styrof.oam sl ab 774. The planar 10 portions 834 and 835 extend about the
mesh material 806 and 830,  respectively. In g %tlf)@ tAgegghanar portions-
extend about diagonally extending portions 8 and 481 f1 e flexible

cabl e associated with the side one portion 828 and the planar portion of
the concrete on the side two portion 832 ext€nds about the diagonal portion

840 of the fl exibjgg t&ﬁmﬁo?%bﬁ;?? R thSnbeVBT00 B Eﬂe%ggéﬁy oSloBid a,;,{eyuf El{éﬁea{,gl_b

portions 836 extend about udi nal I'y extendi ng 15 ortions o

flexi bl e cabl e i nkyirEbaekle 798 is gigitened to placs the epblegmderension shrhabag thefrpnergemhsys

the side two portg7pn6783674 ahd 6724 bifdwh & &m;mbﬂtukhﬁoﬂém@&mapﬁmns
of the cable 838 lie in _the second &I&me 24 while the ongclﬁ_t udi_nal |

ext endi ng porti orfeember ¢78o539, SP% and, 684, are Yeeldad, tgstner 9 farmy dpgreoPERiRg §°%4'2‘hl i e
in the fourth | aenbéOrs bdifewalaabsEitidiadNg totanel b6 A sBdoadRsulatihg stAKI80460
are parallel to gnd s ed apar frﬁggcfesﬁc@zoth . 20 By routing the
flexible cable ir® Fiesm eS| », @9 “‘H‘%?#ﬂg di agonal portions and

| ongi tudinally and transverse portions in spaced apart planes, the panel is

rendered with thg_abi I | ty to withstand positive and negative dynam c
| oadi ng. 25 Ro | Figure 43 Referring to Figure 43, the fabrication

?f at r oof pagel t m%m%mgi%;&‘dﬂ@ﬁ?ﬂﬁﬁtdfme:n&?mumplm Béﬁvéegéllga ﬁﬂxg]r@é}ﬂfgﬂ
rst, n r n . r : : :
854 and 656, H arior B et S webob i ph P i IEsRun e Rt B
AR prr A T ER T T
desi re)d/ | oadi ng. q‘?&ﬁr‘?ﬁmﬂ‘gﬁ%"é‘rp" ﬂ 6sglJa'L‘? ﬁ‘é‘%@%&k‘m ?f%nﬁg%%@e?nﬁaa{%g«ﬂ%nd
end portion 862. Thheiremesteisianisesured s the lfame menbers. Aogefong tayts afrwitel thesh 80&ised

general | 051 S0kl SUALRABLSPOR bLad o i, MRS FEBTAblnd B°,

The mai n roof por overhahg p ar e
a connecti ng Jor Bi®is B8 conhéntedntaithe framé membersH70h 32,2674 and #76 oy fayfn dvoqits
870 for securing_g. Lon %[ﬁ! ll' | ex] | e t nber
and has a plural P?rﬁ%%%gﬁ‘gﬁ%e{io S %&T%%%%chg%&# or s c%ﬁsﬁgisv%&r“{ee&%e@ﬁr%éa

wi || be descri bednenbéro6?8, $81k 682 mnd1684ty fomn & second adtainingraige sbopd the ddor bpening 802.
tensi on cabl e hooks 874 and chair bol ster hooks 876 for simlar

Figure 41

20 Referring to Figure 41, a concrete mix as described above is then poured over the first and
second layers of mesh material 806 and 808 and finished to form smooth surfaces indicated
generally at 814 and 816, respectively. After pouring the concrete, the panel has ﬁrsr,

second, third and fourth connecting members 818, 820, 822 and 824 corresponding to
respective end portions of frame members 670 and 672 (not shown), for connecting the panel -
25 -to adjacent panels and to floor and ceiling panels as will be described below. In addition,
- these members 818 - 824 may be used for handling and lifting the panel on the job site.

The panel is then turned upside-down relative to its orientation shown in Figure 41
whereupon the side two portion of the panel is completed in a manner similar to the side ons

30 portion. Effectively therefore, the steps discussed above in forming the side one portion ar2
repeated in forming the side two portion.

Figure 42
Referring to Figure 42, a cross-section of a completed interior panel according to =2

35 invention is shown generally at 826. The finished panel thus includes wire mesh 806 ¢z a



5 purposes. As franme nmenber 852 is simlar to frame nmenber 55%, ;rarre
menber 852. al so includes sinilar chair bol stEnish®de repecamsm SE8

portions, connecting portions and overhang portions and therefore these
conponents are |abelled with the sane nurrbera 1S cori]iqundi n%ocorrponents
on menber 850. 10 Frame menber 854 al so has fl¥st ahd $Heoits pposi te end
portions 878 and 880 and has an intérnmedi ateggorti on shown generally at 882
having a plurality of chair -bol ster hooks 884. Frame nenber 856 is simlar
It obf Ir ?mé rrprrtr)]er h8§de aeGohrinn §38 ai;thapambmiﬂf Guoiidessa ﬁlﬁhel‘iv}iﬁrnﬁsbmmm_ ® a&g@ two
abelled with the_sane.jpunerica er nu rs._as,t e .k cat on
frame nenber 854.pﬁ%1§2r?gﬁﬁﬁn%5ﬁ5%%n@§§® %ﬁs"&ﬁa‘%‘g@n ’@%‘o’&%‘gé’%’ﬁﬁ
portions 886 15 83Mliks 80Be fiftll plames768N Asrstated readdien the fifibrand sinthPBdes TGS nd 7700E
side 892 and an o | The f _si 92 h | ur al | f
chair bol ster hooé%hggﬁﬁﬁgﬁgfgggﬁ?&%%nsgﬁﬁ ﬁgr%fggeetrgﬁg%gmm FETHORE hgé/an% 830
plurality of chai arejlsd paraliel andcipece@ g@rtirount ed t hereon. Figures 44 and 45 20
Referring to Figures 44 and 45, end portion 860 of frame nmenber 850 is

shown. Referring to Figure 44, franme nenber 850 has an outside face 900 and
an inside face 90The chadrese piured oneachisige ofsheipanel ivehidésrespectiveplnar pirtions 434 andi83s

side 904 and a cej ;i ' ' PRL Li ' gl & 908
ah oh det or mi nes. FRESeeBbE i BRons 818 o 607 o Qorciihelel e B B Hohog
portion 860 i ncl uitestheimecessed portans sech2as\shovohati 78§ efsthe stgxdfdam shabl 4N gTheoplanac ut
face 910 of 2 tﬁb?n’d ' ' . t t .
flush with t—-hgor 00 sn? ?i:ge]i %‘g gz;n as g&gggﬁe%%%ﬁgﬁgg?%h%vﬁ clﬁgéb?(tfoélhds
past the ceiling ¢ glenaypertiomhextend gbast iiagrgallyorstanding portions £33 and $ffeofi theyfiexiige
for receiving a C&ﬂ@%&%&&e&ﬁ@&@%id@oﬁ@é&ﬁ&n@ﬁ Shd O piethr pdrtitn 6f1Hle BSHcleteth the

further includes a flat horizontal qgl ate 918 having an_extendi ng portion

920 3 0 and a f|%de twpperden $37pxisadsdoent theaijagonahportion 340 of the dexiblg gableyen the fidn 22
i s secured to thewaWosiodsabacsimBy, Ghe LB PoRiBE: S5 &xkedd 2B&R 1on 0 iﬁ%&lﬁtexﬁh&lﬁge

has an axis 924 whi ch extends at right an% es tg the plate

| :
connecting pl &% e RPREDS of the flexiblp coblindicatedcpt 842 for dheside oneiPorgjon 8% 308946 Sor thind
the plate 912 sucddelth@portibn 832. di SbRd 86 Zﬁh%titﬁﬁﬂhe%ﬂgéﬁﬁp&ﬁbﬁeﬁhe kdb% 838 lie in

extendi ng portion 920 and the plate 913.. The connecting plate has an
openi ng 928 ext ertd $fgondmiane 724 whilfhe lopsifudinglinaxicpding portions and frapsyepelysxtendisgs o

bol t ther et hr oughportions ofthk cable @42 116l indR¢ fouRMplbtd/ 760 Thé §eénd Phse dod 8O fourth plake
902. /A hook 932 haying a hook portion 934

930 secured to th miB@efacg %

di sposed in a firk 35¢ pasaleblognd spaced Jpart fom §aghotien| ot e 930. The
By routing the ﬂexible cable in the manner described i.e. using diagonal portions and
longitudinally and transverse portions in spaced apart planes, the panel is rendered with the
ability to withstand positive and negative dynamic loading. '

25 Roof Panel
Figure 43
Referring to Figure 43, the fabrication of a rodf panel according to the invention is begun by
cutting to length first, second, third, fourth and fifth panel frame members 850, 852, 853,
854 and 856. Frame members 850 and 852 are similar and frame members 854 and 856 are

30 similar. All frame members are formed from steel tubing but may be formed from generaily *

any alloy operable to withstand any desired loading.

Frame member 850 has a first end portion 860 and a second end portion 862. The frecs
member also has a main roof portion illustrated generally at 864 and an overhang porzica

35 illustrated geperally at 866. The main roof portion 864 and overhang portion 866 z-=



plate 930 is disposed i medi ately adjacent a chair bol ster hook 872 The
hook 932 corresponds to hook 870 illustratedThia m@r@'wmemé heAY portion
further includes a pair of laterally spaced apart openings in the face 902,
t he openi ngs being designated 938 and 940, r ect yvel A}(C@gﬁﬂ ng 938 is

di sposed adj acent ceiling side 906 while ope a{r?leg 9203:% di sposed adj acent
roof side 904. 10 Figures 46 and 47 Referring to Figures 46 and 47, the

connecting porti QeyBR& uySa&Jaaé@an rmmkemdmwbofpm@nﬁm@;ml@gfm gAY
868 i ncludes an otpen space 942 sposed bet¥£en thﬁ'ﬁﬁl uralities of chair

bol st er hooks on PW“FS‘&P%’&’PP‘?"JPF’WYQ??‘&W? le &R, B¢ HFAME MBEBPY 2Bt has gpluratiip of

open space i ncl udggr bélaasnbarmssizyfom Rite! thedh aﬁhil%e&mﬁeeh B, t mmethaﬁgs
944, 946, 948 and 950

frame nmenber 858 B¢ P ﬁasrgi i y| g‘%" F@Fer 9 %rkzé &‘8&3?%& similar

i9 (r)rgedi at Iel y ag&s g@ﬁiosdsh@\sﬁfﬁﬁhﬁ@ﬁreﬂﬁm iR BiEhilR0 gzmdmwtssumxfeeméfmmgssa d?

a plate dmilg@%acure Se oggln . Si 906. An a.nuar i ng
portion 954 is ¢ (9“"’(“%5’ PAFHIBS: SY9REFUBE PUH %on
954 includes a pqmtiomhnﬂftheﬂeforxméﬁecsinpmiemk atb labglled Witk the xdnemimbels mnﬁespan@@
extends at an anQPe 956 _whi Qb%sssghe sanme as angle 908 20 of Figure 45.

r

The extendi ng po mg%mgggn 'nd plate 958 secured thereto for covering.
the end portion of the extending portion 954. The extending portion 954

f h i hcl

ocetving f astondrhs hefll af faltes s SR0 R LR U ARY 8RR A0 adPhd e an
48 and 49, e_nd poutemdxa@bsrtmh sﬁommnerdmbarsszﬁmmgsa plhwlity off ohaiy wdster hookst884.] .
She end port]on ihhd HEa? sSORsiie ' Gind FRbARISE il soffls bR {855

966, an outer sur and a cerling sur ace
49, the end port icomp@?@s hdakwlled witls thessné punesical mefenanre amghbas avtiberindjgaed on

h t

p?\(;jl ggt ?ngoggffl g{ Et[l)ﬁr,'r((géjggc}:‘tlng aefn?orglloég taﬁgtﬁgﬁrﬂs&g ‘J’tcﬁﬂ ?ﬁ%‘et? EﬂfPo ace88566
30 A pin 9785 s 2u&83%raad hasntinternisdigieortion §9with 4 ronf GBI apcdaneaverhedgesidedos.
surface 964. A hagk rgcﬁosnﬂ:ayﬁnﬁ’asaa %hﬁhf}o&{ %@% b%ﬁt%r ﬂ&rﬁaif %9f| ARNntEP HeteBh aBB4hel S

al so connected to the projecting paced apart
relation to the pﬂﬁhﬂzsldemﬁhplmbt}’@if ﬁhmlséﬁhboqkﬁ SpP‘PPﬂ@érﬂieF%h 982 ext end
parallel to a |longitudinal axis 986 of the nenber 854. In connecting the

panal together, pin 978 and pin portion 982 are received in openings 940
and 938, respect %@&ﬂ@&ﬁ]om in Figure 45. -41- .

20 Referring to Figures 44 and 45, end portion 860 of frame member 850 is shown. Referring

to Figure 44, frame member 850 has an outside face 900 and an inside face 902. Referring

to Figure 45, the frame member has a roof side 904 and a ceiling side 906. The end portion

860 is cut at an angle 908 which determines the slope of the roof relative to the vertical. The

end portion 860 includes an end plate 912 which is fastened by welding to a cut face 910 of

25 the longitudinal member 850. The end plate 912 extends flush with the roof side 904 and has
_a connecting portion 914 which extends past the ceiling 8ide 906. The connecting portion 914

has an opening 916 for receiving a connector such as a bolt therethrough.

The end portion further includes a flat horizontal plate 918 having an extending portion 920
30 andaflat conneéting portion 922. The flat connecting portion 922 is secured to the outside

face 900 of the end portion 860. The flat plate has an axis 924 which extends at right angies

to the plate 912. A comiecting plate 926 is further connected to the extending portion 920

and the plate 912 such that it is disposed at right angles to both the extending portion 920 azd

the plate 912. The connecting plate has an opening 928 extending therethrough for receivir.g
35 a connector such as a bolt therethrough.



Figure 50 Referring to Figure 50, a sheet of Whisesneshopatanom sy is |aid
flat and cut to the approximate size of a finished roof panel. A nenbrane
such as tar paper 990 is also cut to size and_l aid upon the wire nesh 988.
A first styrofoam slab 992 having a roof portpéFP:QQZl 3 Makdyad over hang
portion 996 is |laid upon the tar paper 990. The styrofoam sl ab has

| ongi tudi nal recesses 998 and 1000 extendi mf%T ong edges thereof and has a

P01 and 1014, | ik forios TR el s BEGRRE ot Raoatt B sl be o A peok HC

di agonal | y ext endiarigg & bepkperion 9Bt dispased i Dfidst lookiplaee936 fisi seakregiital thie platet9BO.CTRS S

di | . ' 10 1 d
1016 ext end. bt wikhe A SbAsper imnlfud) ABkelh FIRAF ok B RRRTPr, i RO

The cross di agonadorrespousis $ekook @29 illustchteti(@ Pigaretddnd bet ween di agonal |y
opposite cornegs of the overhang portion 996. The styrofoam slab 992
further has franme hol ding recesses (not shown) in which frane 15 nenbers

850, 852, 854, 8SkheantipR& fartker includésagdir offatsrally spacédrapsrbopeningsdin sheface 92, dlxe d

into the recesse eﬁiﬁh@ ' ém%@ ' | ; Qﬂ.iﬁé . E

are received in csﬁg.e.m qbghgfgg_ n g%’ékﬂdegﬂsi’ég&?ﬁéél g%rg 4?% %?ﬁ%"%%@a‘%&
proj ecting pins osiling &MWWW@IW@M@@S&?M.M i n openi ngs
944, 946, 948 and 950, respectively in Figure 47 and projecting pins on

frame menber 856 are received in correspondi ng openings (not shown) in 20
end portion &b®. Higussdéand4Beferring to Figure 51, a turnbuckle 1024 is

connected t0 one Rfenid}o Faks 48 ahH 4ﬁﬁ&%ﬁﬂ%ﬁ%taomos>sma%mﬁnfgka&& BheRit. The

tension cable 1026 is secured to the turnb 'e 1024 and is routed between

25 hooks 870 on *PRISFHIS Restine B6&singjudes an opsp spage 42 disposed Rerweenshe piMeskitiey of chair
plurality of por thoRiShdokd dhGhd fdof fdetioni86H nd WM bveMadPpartion 868, IEtdioPéd spdke includes
extending recesses and in each of the transversely extending recesses, In
addi ti on, the caffBsvAERY aRélongimdingliyspacsd, apagtpponingsIdh 146948, A0d (980 or gecsiving

fli aggnaLl r eci gﬁ e%inl%@%eaegd tpaﬁﬂ;a ﬁS@&k}‘ fé%ermé%ﬂef $58 dhben wpilghamg.t mgehgjéfbahﬁ@ a
ur nbuckl e nnected tQ 0 an resjlient ext endi b) e
flexible cabl o 16980 4, fompdisdy adispenttae o éﬂla%‘”li?sa‘.ha%ﬁéé% fng sifip 996, 3
rou:1 eflhbtet \tNﬁen h%fi@ﬁﬁ%&e@??t&%cﬁgn%ﬁ%m&hmml_ ! lﬁfﬁeﬂ{m@ﬁﬁﬁn%ﬁfmﬁé&eﬂel y
suc a e ca S rtjons .C i,e .the transver .

ext endi ng and |offg§‘wg¢%§31 @@#&f}rﬁ@m%n éf’gdn%‘g? ?JB?‘E‘?%ﬂéﬁl%ﬁO steflg
1042 which lie i fubidge The @fendiigARaivaldsy exlde Biinggld 956 whicle BIecsimt QP Shgte@hs
1022, respectziovelo

¥ Figure 45. The extending portion 954 has an end plate 958 secured thereto for covering
the end portion of the extending portion 954. The extending portion 954 further includes first
and second threaded openings 960 and 962 for receiving fasteners therethrough.

Figure 48 and 49 |
25 Referring to Figures 48 and 49, end portion 878 of Frame member 854 is shown in greater

detail. The end portion includes a roof surface designated 964, an inner surface 966, an outer
surface 968 and a ceiling surface 970. Referring to Figure 49, the end portion 878 has 2
transversely extending angle member 972 having a connecting portion 974 and a projecticg
portion 976, the projecting portion 976 projecting at right angles to the inner surface 966.
30 Apin978is secured to the projecting portion 976 adjacent the roof surface 964. A hook 980
having a pin portion 982 and a hook portion 984 is also connected to the projecting portica
976 in parallel spaced apart relation to the pin 978. Both the pin 978 and the pin portion 982
extend parallel to a longitudinal axis 986 of the member 854. In conneciing the pz=zi
together, pin 978 and pin portion 982 are received in openings 940 and 938, respsctive’y,
35 shown in Figure 45,



-42- Upon fastening the cables, edge portions ghigsghbaeplageaentsitesand wire
mesh materi al 988 are bent over respective adjacent frame nenbers 854, 856,
850 and 852. Figure 52 5 Referring to Figure 52, the panel further includes
first and second portions of mesh material porHats 103 MARISHD46,
respectively. The first portion 1044 is cut _tS@_jit bet ween respective chair
bol ster hooks 872 on frame nenbers 850 and 8 and between chair bol ster
hooks 884 and 896 b Ege menbers 854 and 858. The second | ayer of nesh
material 1046 is cut to extend between chair bol ster hooks 876 on the

over hang portion g&6erERe o Kigareniyiseshegsef wie meshqmatsial 983, iy daid flatopnd eusgo the

second wire nesh q,g RREHte30E VB £ AinicHed rdof PRleE t A melBAkS sl 8 ANhpetehoGialld &I
menbers 858 and 856, respectively. A concrete reig'fgl ni ng ed%e_ 1048 ext endi ng

the entire peri mts&eaﬁlaﬁW't)‘éﬁé’F‘e%ﬁssi%@sbﬁr p slaly FPrhaging 2 ronf portiae $4e
g\égr hggg DO(rjt isgg ia?%tahaﬁemumﬁbdgssrﬁwgeipbn/mgngrb@eﬁ £90. f mwmmeh >Klsb 884,
, an ) . A concrete m escli ahove, i s .t ouy eqd. over
he’ mooh maveri al et Setiss,998 e 1000 SEerGins Vare Hens Cegens anq Bad § Byl of
Ithr oughd_t heI Imesh Rheketselly eagamtdgea:lafs&%m' ,rmmd_,tlbes,umomermlzy:rx]d 1014. fInaddition,
ongi tudi nally, and cross on ext endi ng..recesses jn the r an
overhang port 1 ona s S b SRR 1 Siond RoRdierraly sEadrksp ot 15 00 Jus,
is thus conpl et ed.an@h43 thifdean() foneth cioss didponal kedesse3d 0200 d 6220 (Rk8 crosd dihgona récessést S
orientation depjct i .gure and concrete i. our e ver .the w.re sh
(999 not shown 6t<ﬁ’?§)?‘ﬁ\ @1?86@‘6 %gmgmﬁygm_qﬂsg%r@e@gfwm%&. e
Referring to Fi gurcposhdiagdnaloretdssed 1020 ankil 1922 exténdttvkn dizganbiby\ppbsite corners of the
cross-section and i }gl udes, aagfi ling side 1050 and a roof side 1052. The

ceiling side incl SIEFEERE™BACY et & whi ch has a planar portion 1056 which
extends the entire width and I ength of the panel and has a rib portion 1054

whi ch extends perpendjicyl arl h anar_portion in recess 1002..Th
remai ni ng recessegﬁ1 F £Vt“#%ms lé‘f %&og%sgﬁog%qgﬁmsegh oﬁléén\)geregels%s I(%lo(r% sg?\%n p%r“fhll%n%me
The mesh mat erigl nthbers 850,852 854856 arsl 858 sppoeitedri Whenrthesfraniemsembyids arepldt&hiBto

whil e the cross di Melof ' obl.E o

di sposed in a secﬁ%g%géﬁéhe%%gﬂfﬁgﬁ%g%#? g%?%gcﬁheg g{ﬁg&;&rbglnest\‘?%?@é?’y%eﬁn’s
ext endi ng porti on94dfand HI8 depisted id Fidrd 4% Bimilarly,projectipg pive of (e Mémbef BS&in,
second and third pane lel . p Idan e
cabl e 1026 lying i rﬁg% ?%féo %?ﬁﬁﬁ%n@%%ék%ﬁg?%a%g’ pa?ta&p Irlggirﬁal F{]g.ﬂa
cabl e portion 1032rdjsctingpinsontframegembernBS6lacarecededin cofrePondig openings\Giog shown) in
positive and rﬁgategalgorﬁggmprcerfent of the panel. The exterior mesh 999

Figure 51
Referring to Figure 51, a turnbuckle 1024 is connected to one of the hooks 870. A resiliently

extendible flexible tension cable 1026 is secured to the turnbuckle 1024 and is routed betwezn

25 hooks 870 on frame member 850 and 852 such that the cable has-a plurality of portions lying

- in the first and second longitudinally extending recesses and in each of the Gtransversely

extending recesses. In addition, the cable has portions 1030 and 1032 extending in the cross
diagonal recesses 1016 and 1018.

30 Similarly, the overhang portion has a turnbuckle 1034 connected to a hook 872 ané a
resiliently extendible flexible cable 1036 is fastened to the turnbuckle 1034. The cable 1036
is routed between hooks 872 and 874 on frame members 852 and 850, respectively such Zat
the cable has portions 1038 which lie in the transversely extending and longitudinzily
extending recesses and has portions 1040 and 1042 which lie in the cross diagonally extencg

35 recesses 1020 and 1022, respectively. ' '



-43- lies in a fourth plane 1064. Concrete, sUal i§3h§h@mcg},eg@§@°tfornﬁ a
roof surfaee of the panel and is enbedded wi thin m nor exterior recesses

1068 fermed in the styrofoamslab 992. Figure_54 5 f&g&m%o Fi gure 54,
a finished panel —according to the invention i Dat@iown I at 1070. The

fini shed panel includes a ceiling surface 1Q72,_ first and second peak '
connecting portions 1074 and 1076, first and second wall connecting

portions 1078 and UptQastnilg thelcilesdilide PRESRUS @b tat PipeCBDAREirk ShedhGhididrANoB3 WES2
and 1084. The first and second peak connecti n%lsgortlons 1074 and 1076

connect the panel et O¥EF L5SHegHve AfIaqsat fame; TRembgrs 856:805pd 8% 1 oof of 10

t he house. The second peak connecting portions 1074 and 1076 correspond to
the end portion 86% of grane menbers 850 and 852. Simlarly, the wall
connecting portio and 1080 correspond to the connecting portions

depi cted (N Fi gsr GRofdfinftohighte Su)the paturiis iiia aﬁs@umm@m-ﬁofmhmmg
anel s Toget her Referring ba o Figure 21, .two exterjor pane)s such as
shown in Fi gure 31POHf0Bs yﬁﬁ\ﬂﬂf Hun ely %ﬁbﬁm%ﬁ?g‘%dg‘.d *f’ﬁ'é”?ﬁf#"tﬁwﬁﬂaesi’%ﬁ h
proj ecting por th i ?lrmaiﬁﬂ&stg:mgomgz in8 gmémb@ﬂ&_so&fd mt{;ﬁddwwh_ demmdfsee hooksF] 884
engagement wit a an respectively. e third an It
projecting porti or@ggﬁg‘b“a ape %ﬁ%beffrﬁ“éﬁfgﬁo.m% c&}aqr%p%gxﬁﬂmi&&ﬁ fpt to
flanges 172. 20 Taxfead bdtwéen tchairbulster hboks8766n thi @valdng poion fé6efl feanieamdniber 850

fl anges, Wsh d and..T- h?o\c,)" ed nnectars sh 109
respectively g:?(g Lf’gggszﬁs% 3?1%%% n@&?\’ﬁee% %r o a‘&b‘"%r‘%‘ us%gﬁt]e?%%g%srgr?@?%&“
formed by abutti ngndraimememberp 858dnd 886) rbspectialy. TA shrarpateiretiningedgeol0d8 208 ing e

used to connect alj d.. adj gcent exter i. I ; .
connectors i ncl udeengtlr‘l'ﬁ’g’f’m %%d&(sig%%aﬁg cfoﬁé{u%éoéjota@ﬁ goofég%-ggﬁ%d%g Bgé}gﬁé pgriigR s
shaped wal | porti dienskaved tgeespactive perimeted 8% methbersf 8541 8560830 ad$52.094 and
1096 have respective conduit openings 1100 and 1102 and have respective

t hreaded openings 1104 and 1106. The wall portions have openi ngs 1108 and
1110, respectilel YA cdOreSinmk haddsgribed Hwvaissiea peuted oven the tinesh materidl poggipnschfdd and
second flat porti 2. 1 di 1 PQL I 1.t h
the characteristi ?B%G %%%pg%négcﬁﬁék?é?%é&f at E%%L‘t %%sﬂﬁlgédrgir%%ngm%mo e
condui t openi ngs Xmaersely, lanpitadiealiyl, and crossaliagonally extending rrsess¢srinthe peof andpyerhanz)

ggg 61;%1- '1'1286ddi_tpb&ians et bloa b | 96 Jehith§ 5185t thib bodk pHafis BRE COHRIARENT NTS

20 The panel is then turned upside~down relative to its orientation depicted in Figure 52 and
concrete is poured over the wire mesh (999 not shown) to form a roof surface (not shown).

Figure 53 .

25 Referring to Figure 53, amportion of the roof panel is shown in cross-section and includes a
ceiling side 1050 and airoof side 1052. The ceiling side includes the concrete which has a
planar portion 1056 .which extends the entire width and length of the panel and has a rib
portion 1054 which extends perpendicularly to the planar portion in recess 1002. The
remaining recesses in the styrofoam slab also have similar rib portions. The mesh material

30 portion 1044 is disposed within a first plane 1058 while the cross diagonally extending
portions of the flexible cable are disposed in a second plane 1060. The longitudinally and
transversely extending portions of the cable 1026 lie in a third plane 1062. The first, second
and third planes are parallel and spaced apart from each other. The cable 1026 lying in the |
third plane 1062 is thus spacéd apart ﬁom the cable portion 1032 lying in the second plane

35 1060. This provides positive and negative reinforcement of the panel. The exterior mesh 999



35 adjacent the first and second flat portions 111Jhimi thelréplacement shest
respettively. -44- The exterior panels are connected to the floor panel
370 by first connecting the Wshaped connector and T .shape NS to
corners and side portions, respectively. The panel sBﬂi y ang i%@&@%l aced
in position whereupon the connecting portion$®©46 and 648 of panel 406 are

pl aced upon the f}at. | 4 and 10 ively. Simlar e
connecting 5 por{l]gé?lg?%%%%a}%S @ “%h%ﬁﬂ%ﬁl%gg?%q&g’c Hnsu%)f)oﬁlrfﬁgﬁ?é{?e
portions 1096 andpahdlkaq isembgidet withid minoRetfecinr necegses 168 ifdrinedhinite stypofpamsisb 9928,
t he openings 474 in the connecting porti~ons 646 align wi th openings 1110

and 1126, respectively. As the openings 474 are threaded, a bolt may 10
sinply be insert cdzuSéugh opening 1110 and a second bolt can be inserted

t hr ough openi ng 1 gﬂ'ﬁ% . e lﬁ¥’§3!& ' 3 ' 474 '
end portions o? the pa g’lhggg%g’c?i ve y%ﬁ%ﬁ%ﬁﬁg&ﬁus%&s&%gﬁg&mg
W shaped and T- shiied Teefiviched pans! inplndes neeilingssurfade 10WS fireandsecondipeak goguesting ng

plate 168 of the é?lnﬂﬁg Pl Sl ; : 2 HR 1.5 h
a correspondi ng eni néﬁ?ﬁglﬁgﬁ?ﬁgﬂm I'n E{Mg:ljg'gnen i)grﬁm%!r:mggpo& tgggdl Péﬁ%{ of
the connecting poindsesandgngersonneptingpartions K183 and 08| The firstrand sqcondpealivopusgting he
opening 182 and igyddat PRI YorRRORRE e/ fabdl 1 BEadPRER bR o4 Bﬂﬁeroof?f

opposite side of the connecting portion 646. The opposite end portion o

panel 408 is i@cubehpuse Thes PeakicopRecngPoRiopsi074end 1876 corrgspend ta ¢ epdportion

secured to the cQig0ef framle/ hediek 8563nd 8522 Shhflirlydthe Wl Bectitd BorBdsA078%4nd 1080
panel s are thus connected to the floor panels and foundatron. Connection of

Interior Panel s THEePARLP]the cognsriipsportions denicted indtisures 46-0d147 584 shoymat 863 in o
manner simlar tGighhe43vay in which the exterior panels are connected. The
interior panels, shown best in Figure 41, have 2 5 respective downwardly
projecting connecting portions 820 and 824. Each of the downwardly

proj ecting cmeww and 824 has a respective threaded
opening 704. A cqrrespond] ng_open] ng\y?OG (not shown) i s avail able on an
opposi te side of I}eFFé“%r}Eﬁc’é& Figgre 7y ¥Q preerior panelssich 75 $Boyp i Figyre 3 ge shown

Referring back t Qeferflya€408knd 468, | THe'titd anl Rfdirth PioPictif} poRdASESH and 643 dTip@icLds NY
portions 820 and 824 grewglEF cg’d in receptacles 3]813 g\nd 1132 forned between
respective pl at e PrABBIGTIRHNHICE FRE2EIRSETT 38g2p4,3%0; resprRetivRlyy ¢ The thizd and
respective openi fghrth§zojstkihgporiichs of fabiél 408 profett dbwadwadl e fir 8epagéhien( Willti2AG8 )172hen
the interior 2Daanel Is properly in place. A threaded fastener suc:

To facilitate connection of the exterior panels to the flanges, W-shaped and T-shaped
connectors shown at 1090 and 1092, respectively are used. The W-shiaped connectors 1090
are used in corners formed by abutting exterior panels while the T-shaped connectors 1092
are used to connect aligned, adjacent exterior panels.

25.

N The W-shaped connectors include first and sécond flat portions 1094 and 1096 and a W-
shaped wall portion shown generally at 1098. The flat portions 1094 and 1096 have
respective conduit openings 1100 and 1102 and have respective threaded openings 1104 and
1106. The wall portions have openings 1108 and 1110, respectively.

30

Similarly, the T-shaped connector has first and second flat portions 1112 and 1114 and an

upstanding wall portion 1116 with the characteristic T-shape. Each of the flat portions has

respective conduit openings 1118 and 1120 and has respective connecting openings 1122 and

1124. In addition, the wall portion 1116 has first and second openings 1126 and 1128
35 adjacent the first and second flat portions 1112 and 1114, respectively. '



as a bolt may be inserted through the openings 182 and threadedly engaged
with epeni ngs 704 -45- and 706, respectively Thisssedoe ceplacementeshiest
panel to the floor panels. A sinilar procedure is performed to secure other
interior panels to the floor panels. It will be @B I eci aéeﬁkggaéﬁthe
downwar d projecting connecting portions 82Qand 4 *havevh e ngs shown
best in Figure 34 at 700, 702 and 703 for routing conduits fromthe

f oundat i on nenberEhetestetibrepanelsiare iconadted totthe flonr ppeeh8Tcby fef @andctisy #ie WksHaped

Figure 1, with the interi and exterior. panels.fast.ened to.the fl oor
f oundat i on menber I,meﬁtof?nldg',t:wiq PAEISY erfﬁ'ﬁjssf%ﬁg RS TSP et ?pandsg&d
Addi ti onal ext er iand 48ate placed iimpition wheraupeh sherranynelting postionsaid6 tind 648cof paeb oy

formng the first i n.order t.o f ond starey,.1l41 aof the .
house. Referring a{“zﬁn‘%&’gﬁ‘ o the flgtg%od&%f ,19%{)“?% @%& r&?teé?v?‘g? 86’3%:‘5%' , g*‘?o‘iﬂﬁ“eftr‘f’g

Fi gure 31 and 3 heportivhe 646 and)648obf pivel\i08 are Fplgad apohlthh flac pogtiomsr H19¢ -and 1112,
proj ecti ng panel r&?@c‘?ﬁ%&éi ng portions. Wth regard 15 to the exterior panel

in Figure 31, the“connécting portions are shown at 642 and 650,
respectively. Wth regard to the interior panel shown in Figure 41, the

connecting porti e t i . The.c cting
portions 642, 658{% ?%@Q%%&agé%ﬁpt&%ﬁ%%%er%%%%ﬁ S?%/n?%gfgﬁgfo
simlar to the vevithiaopedings 181 and dil2fy respectivglypr As theop@inga Hik 26 thwbaded aiboltmnayur e

3. Thus, a flgpr paney lﬂaeﬁPf?ﬁﬂW LoeRk ; 4G Shcbdd b Falel)) Er st
floor of the house and wi act aspa_%ﬂgic?r?ﬁo?%cbsd;%otrfg_n?ﬁ oor 9?‘??“%23%{,“%_
Such a floor pandi2érawhtreadedly engesed |vith epenipgredTdorm erposiiggendenepinns of fivi paael t o
the manner in Whirgfedifdy.! TROYanQ 3 Bhs s3dfted'Bthd Wkhipkd &l REhabdICohR@lation
menbers as depicted in Figure 21. Referring to Figure 1, a second plurality
of 25 pre-fabricated exterior wall panels 28 are thus installed upon the

panel s of the Ti fine 3k ofite dokre?; mE h&%&néﬁa@‘i&%ﬁtﬁéﬁbo}garnﬁiﬁ% Sa?xgyge&iﬁtﬁlsz '

second plurality of pre-fabricated extertor and interior_pane 30"~ and
30 forms an i andichengases widohersestonding epening (&76gubshows dn Figus 21) prean opposite
arrangement bei F‘Qid§bf7&1!e@6nn&cﬂn§£@ﬁm%?giﬁgg?ei h@?%ﬁ(ﬁ?@t&éﬁﬁdé&ﬂgﬁ 0 ¥henind

Figure 3. Additional panels simlar to '

) { first and second pluralities of
interior and ext é?@Qﬂd%&F@ﬂ@ﬂ?&%&b%%PM&‘M@%@WM‘&MJE@&EWM
portions 642, 65@ertifd 8462 NEneSoppoditd ed ng&ﬁsn 8¢ 1AM SI08 B selirédiolciFer PAVinsimi
nunber of storeys. In a preferred enbodi nent _however, the house includes
first and manner. Panel 406 is secured to the corners 177 and 173 in a similar manner. The exterior

20 panels are thus connected to the floor panels and foundation.

Connection of Interior Panels
The interior panels are connected to the floor panels in 2 manner similar to the way in which
- the exterior panels are conmected. The interior panels, shown best in Figure 41, have
25 respective downwardly projecting connecting portions 820 and 824 Each of the downwardly
projecting connecting portions 820 and 824 has a respective threaded Bpening 704, A
corresponding opening 706 (not shown) is available on an opposite side of the projecting

portions as shown in Figure 35.

30 Referring back to Figure 21, to install the interior panels, the projecting portions 820 and 824
are placed in receptacles 1130 and 1132 formed between respective plates 168 of adjacen:
floor panels. Each of the plates has a respective opening 182 which is aligned with ths
opening 704 (and 706) when the interior panel is properly in place. A threaded fastener suct
as abolt maj"r be inserted through the openings 182 and threadedly engaged with openings 764



This is the replacenent sheet Date: 1 3 MAR 1996 - 46- ' eys
only and therefore the plurality of roof panel Jhissisithe ?’?ggﬁgg‘oﬁéﬁthe
second, stor'ey panels 28. Wth the second plurality of second storey
exterior panels 28 in place, the third floor pq\%q%: 5 133 MARSIB8BIred to the
upst andi ng connecting portions 642, 650, 818 s_n 22, respectively. The

third floor panel 32 acts as a ceiling for at70om encl osed by the exterior

panel s 28 and the,] I daQfoctVE -1 hi 0
upper surface 11461{(1\/\n;/r(1)|8 ’c%%ctsggéséegﬁg fhg-gé}&lsogp ggue)ft%]%grngéfl?'i %@?P@@S@% he
house. 10 An at t besfopasdeto sqcurpothes jim¢rion panely toba Seoriperdlon to the interior
panel described in Figures 33 through 41 has connecting portions 1144,

1146, 1148 and 1150. These connecting portions are simlar to connecting
portions 818, 820l vathbe appsecinted that ghordowmwind peajesting commpcting, portions $30 and 82/imve a5

the same | ongi 5UdpdangdIkibeAHel in gl 34! 481706, F2 BRANAB Bf bty cBndbits from the
however, the attic panel 1142 has .ag.p_r oxi mately one-half the vertical

di mensi on of the foxpdationymemherscip duab interigr pa0gl8r e 41. The roof panel 1070
shown in Figure 54 is then installed with second peak connecting portions

1074 and 1076 (not shown) connected to connecting portions 1144 and_ 1148
and with connect i ReferiBe back e Figysesl. avith the) Bterion and SHEiRhpangls fantpnedotq e fleas and)

the connecting pofolhdatisn Mékber) d 1o gofdy 113V ARABINE S boRipRived® K daitioRdl eReri?land 8.
20 Figure 56 Referring to Figure 56, the caonnecting portion 1144 has

first, secondl@ndioterpyRInelHmaLbesacumddn s ganels forpung St519Eey 18 afger to form a second
respectively. To g&ey i1 of@Rfhom@nel s 1070 and 1158, the plate connecting
portions 914 are abutted agai nst opposite sides 1160 and 1162. In this _
position, the connecting plates 926 of respective roof panels 1070 and 1158

ar-e. received on tmﬁ§Mﬁ&31%ﬂﬁf,%We Bx@driot panellshévin inSFigdte B akd @P BIriRLS
928 in the respectiyve Ia,n%_e or#' ons ar‘g al L gned. '[his enabl es a &It 1164
Lo be i noer t ed t HPABRIGheTE Fogyes P EAve Sopseedly Broishong ape] CrRRpiSe PRSI U B HERT ng
1156. I n addi L150np the extedivgpakel Gn iRigups 31,cthe onmedting POrtiony ire Ghowd 31642 nd 650,
aligned with the first an econd_ threaded openi ngs 1152 d 1154 .
especti vel y whi CRREAP oSV FERS e BECEH Rl R g FARTE AT B cbintinpa porions

t hr eadedl y engagedte stioivh at 818 anth 822 desglectipeini ngs 1152 and 3 0 1154 to secure
the roof panels in place. Figure 57

The connecting portions 642, 650, 818 and 822 of Figures 31 and 41, respectively, are

20 similar to the vertically extending duct portions 66 and 76 shown in Figure 3. 'i’hus, a floor
panel member will act as a ceiling to a room on the first floor of the house and will act as
a floor of a second. floor of the house. Such a floor panel member is installed on the
connecting members similar to the manner in which the floor panel 370 was installed on the
foundation members as depicted in Figure 21. Referring to Figure 1, a second plurality of

25 pre-fabricatecE exterior wall panels 28 are thus installed upon the panefs of the first storev
1139. '

Figure 55

Referring to Figure 55, the second plurality of pre-fabricated exterior and interior panels 28
30 and 30 forms an arrangement of connecting portions 642, 650, 818, the arrangement being

similar to the upstanding flanges 70, 72, 124 shown in Figure 3. Additional panels similar

to the first and second pluralities of interior and exterior panels may be secured to these

upstanding connecting pbrtions 642, 650, 818 and 822 to create a house or structure havirz

any number of storeys. In a preferred embodiment however, the housé includes first and



Referring to Figure 57, to install the connecti TRisgonhe wplé,&&ﬁemfs}reopf
panel : 38, a T-shaped connector 1170 having a horizontal portion 1172 and
first and second vertical portions 1174 35 and_1176 i,Sqp n top of
the flange 172 of the third floor panel 32. TheDR zﬁaahﬁﬁe‘%g? portion
1172 rests on the flange portion 172 and pI%_ 958 of the extending portion
954 rests upon the horizontal portion 1172. Wth the T-shaped connect or

1170 and the ext epglindGoRGE bhlp lag@éérgﬁfeims Bﬁrarnkmrmag,g@é_xs é%mahém%eéimagwgg@m

in Figure 7, opening 962°is aligned with opening 1 In the plate 16

the floor panel 33orghRruelfd$-efore a bolt 1178 may be 5 inserted through the
opening 182 to threadedly engage with the threaded opening 962. Simlarly,
first and second gpenings 1180 and 1182 are di sposed_in the first and
second verti cal pW?ﬂB g second, plyrality of gepons gprey gRteripr pangls 28 implagsethe thirdfloorpang ng
1180 is in al i gnnaiseairbdiotitupasiathg enMBitNG péHishsica, 656 SE8ArRIB02, HespB@ivily OO 54
and therefore |svsﬁ$‘ﬁrabl eem receive, a Eo t 1184 :t?gdeﬂethrough to threadedly
engage the bolt fipqr panel, 52, a2 358 foy argem el Y Qg extprdorpaRelss a0d dheng

portion 954 to t hgteforgandhesh. CTHbed fdor B2 hOwevet, Mad &1 dpper soFRBI104D WG adtSasi 4
axi al alignnment vﬁth t re(gded openi nﬂf‘%lg6 I n the connecting portion 642 of "
panel 28. In addii9Pbir 2B AC PaBion fL PR ROUSE-at e 168 is axially aligned with
a threaded opening 1188 on 15 an inside portion of the connecting portion
642 and thus boJt 1190 be _i.nserted thrqugh .the opening.182 t

t hreadedly en gmqlﬁpﬁgmﬁ’r%gdnd’ﬁ ﬁﬁm%lg'é‘?‘ﬁmgép@ﬁqlékgﬂé‘%t ilérg%}“?sl:gor
panel to the connimotgh] haoednhetingphrtions bid; 0HF6, P8 @hd RIB0) Thésh esonseing bexiohsO
the third floor . nd t n t 404300t LN, 642. X hey, roof .panel s
are secured in a%g%]s‘inﬁhﬁl%%’ %Eﬁm;r}e %°§%%@r ?‘{T}r‘?ﬁ‘s %éaacsﬁwfnom Efgﬁffr‘{é"ffﬁe ?tﬂgp‘ﬁ‘ﬁ se
10 is forned by d44%hds|the safme Jongitudiml dimgnsidn g5 alweibterior ganaMoF Figose 41p howesven ttied
that small gaps | e e j ac. anels..and. t h continu wal |
portions extendi r]?éﬁgﬁ&e(%ﬁrh% %ﬁéﬁg@ﬂﬂgﬁ%ﬁ%m W&t cﬁr(s)dﬁlgeemg?g&@f ‘ﬂ%&%@gﬁm
Rat her, the si%ledn Fipdrectld sThefrodfipandl d0Heshawn if Bigme @4 fis then mstpliadreith seyondfpeak

- di | ' . Thi ] e I
liantly relativaoisid sfRARTNE fod RRE'GIRbngwhlteinlh R (ohpdcife BORG I Parl
the wall fornmed 1j48 kel witls cormeating pastioss 1078 €108€: (wvit ishavn) being conmerted to ﬂﬁsh
h : ) ) . :
formati on of or achLere BiBolsD B e HREHRR boled yBRE pief Y 1 U r e

integrity of the wall and appearance of the wall is maintained. There are,

however, smaldq g%g%% which, at the tinme of assenbly, are filled with a
fire-proof elastic sealant such as silicone with ceranmic thread or 30 with
expandabl e el ast Refetringrto Jigueh 5§ cthercanseating pprtioe R1¢4t has figst.csepanid and whird: threadadh

other while openings 1152, 1154 and 1156, respectively. To install roof paneis 1070 and 1158, the plate
connecting portions 914 are abutted against opposite sides 1160 and 1162. In this position,

-
-

u ]

the connecting plates 926 of respective roof panels 1070 and 1158 are received on top of the
25 connecting portion 1144, such that openings 928 in the respective flange portions are aligned.

This enables a bolt 1164 to be inserted through the openings 928 and secured in the threaded

opening 1156. In addition, openings 916 in plate connecting porgions 914 are aligned with

the first and second threaded openings 1152 and 1154, respectively which enables first and

second bolts 1166 and 1168 to be threadedly engaged with the threaded openings 1152 and
30 1154 to secure the roof panels in place.

Figure 57
Referring to Figure 57, to install the connecting portion 1078 of roof panel 38, a T-shaped

connector 1170 having a horizontal portion 1172 and first and second vertical portions 1174
35 and 1176 is placed on top of the flange 172 of the third floor panel 32. The horizontal



mai ntaining an air tight seal in the gaps. Coghaprrikireplacémehesiestenbl ed
panels A structure according to the invention disclosed hereinis
particularl’y well adapted to 3 5 withstand rmrrents Saﬂfﬁl @gs seismc
forces or shell-blast forces. Referring back BaeFi gure 4 it will
be appreciated that the foundation of the house is forned froma plurality
of . foundati on nenbers connected toget her. Thi4§-renders the foundation
ductile which serves to absorb nonents, inposed at one |ocation on the

foundation, in a [pPiieRRIRyrestson|the fangepasti 172 jaed plere ASReafitherpxtending postiqni984 rests
bet ween adj acent Bﬁéﬂ‘ﬂé‘ﬁxb%ﬂ?ﬁ&ﬁénglﬁ@r Vivith e RERPE SifdaroP 1mn£ﬁt:§e extdtlafhg! S

an advant age over conventli onal _one-piece rigid, continuous foundation
desi gns wher ei n aPERRAY adthe Boprpanel 32 dispasprbasshpwmin Kigure Foppeping 86y Alignsd

may cause the foumbba&gtm%%kpxﬁymaméﬁmwa B ¥l thereRRSLHAY £198 bhay be
nmonents. Referring back to Figure 1, it wl apprecj ated: that as each

panel nember hds settsd;thropghythe opgping Pr%ﬁbﬂ“% FRE2seWith, ther ‘hﬁiéqefirf’@?'é‘?g 862
each panel, when ghalaRA Hs6andr Red@ dpasige d180ant 118D wdmm%wﬁabmwhe

connect ed frarre nmemhers form a three-di nensi onal

the space frane i ¥crHeALpRTHensd %“@%yéﬁf%l'rr %w%iﬁ“@wgﬁﬁﬁm ‘gnme“t
toget her, the menigh thrélded biRniap 96 inlthedXRndin€ pottién 954 Andithyrefofsie 0pdratik to receive

together, but rath i de so uctility an r.ovj de

absor ption of rmrréﬁ‘f’lat géﬂ(;‘\é?f&&%ﬂé%g?‘f ?%ﬁdk o‘g? h‘g ﬁg di'@"“degf"P%rBe@dﬁh
ars1 frohm Sﬁl s][nlco 1; %ﬁ:@&hﬂxteﬁﬂﬁi borhbn’:tmf tﬁﬂfecl?-ﬁla?dﬂ&nﬁieﬁbtlnllﬁ? nstnhﬁrollg,ropem:ﬁg 1182
t hrough the foundat,ion tq the s e nme .or,. f.rom she ire.adpac e
bui | di ng. Thus, tfd® ﬂé’f?’%ﬁ“é gﬁ&éeag%iawgsp f gomnectipg pqrtion ggﬂ‘#{b
other to absorb such forces Thus the panel s act elastically relative to
each other. It will be appreciated that the horizontal.. 20 portions of

each of the wall panels are essentially connected to the vertical portions
of the wall panel  ddyitiph,openidy 182 ipehieplate 1681i¢ axdaily alignedwiting thodadédropeding 1188 b al .

frame menbers_relative to.the vertical t he nsj on
cabl es in eacﬁspaﬁ%ﬁnﬁg"f%""ﬁ?egqe&mﬂﬂ%gtpﬁ% F??n@d%ﬁﬁgaéhbﬁv\g g% &Jﬂ% é
I nterior portion %oMlMWM@eﬁmﬁtthﬂaﬁopmﬁxgammbémremtluxdﬂcml
or contract slightly in the event of d.9agih e 2
5 panel s and thﬁas“le% e%m%??é? 5‘58 n e pa‘ﬁ%f%aﬁ%qfH‘gg?rarﬁ'g%rrg’ﬁ%eurd;ﬁlo@an
be further absor bpaheli3? andhthe cormietting porgion 642 Hrther aouf panels aesiseauredTi a similgr manner.
particularly provided by the use of diagonally extending tension cables in

a plane parallel to and spaced apart fromthe transversely and
| ongi t udi nal | 20exReferfing Yaggae Figoresl, te hohse H0dnHrmoed hysdsiembly of a plurality of panels. It

will be appreciated that small gaps 1196 exist between adjacent panels and thus continuous

wall portions extending an entire side or end of the house are eliminated. Rather, the sides

and ends of the .h-ouse are for;ned from a plurality of discrete panel portions connected

together. This péermits the panels to move slightly relative to each other which, in effect,

25 permits portions of the wall formed by the discrete panels to move relative to each other. As

~ there is no one continuous wall, such movement is less likely to permit the formation of

cracks in the surfaces of the wall and thus the structural integrity of the wall and appearance

of the wall is maintained. There are, however, small gaps 1196 which, at the time of

assembly, are filled with a fire-proof elastic sealant such as silicone with ceramic thread or

30 with expandable elastic foam which permits the panels to move relative to each other while
maintaining an air tight seal in the gaﬁs.

" Co-operation of the assembled panels .
A structure according to the imvention disclosed herein is particularly well adapted w

35 withstand moments created by seismic forces or shell-blast forces. Referring back to Figurz



30 Seismc forces exerted on the foundation g isaitsoicprdehent bnegtm nts in
t he foundation. Residual nonments and forces are transmtted to the panels
connected to the foundation and hence to the space franme structure formed
by the connected panels. Further residual-for ear e{a3 ed to the
structure in each panel, specifically, the nesh, the cables and concrete
thereof. The nmesh and cables are resilient agg-act to absorb nost of the
resi dual forces and 35 nonents. Thus, the magnitude of forces and nonents
finally reachi ng 2hé& wiliner pprcihited that the founddtidn dfhbe hxmseis fosmetdi ﬁbmiazﬁd:ahwhifch

1 oor, wal | and cSPHHGE PPt sosged, fietedf, 05 Fpfe bR RBa bR bl Pyl P

free, even after sweabsorbmmometts,impgsedat mebnh;onshdielfelmdamn,ﬁalplurzlmyioﬂonnonstohe
i nvention present tu ' %ﬁ: ho¥io 5?9!! | wi nd
conditions. As thgls ?%dé Elr eﬁ%@éﬁ%ﬁ%@%@?&% plur &? s;@)rg%e a?"%ﬁéucg

surface area o\er momenth {This isvam edvedtigeaiver commentional bm-m@dmgdd continheus ifoumdstion a
unitary wall of a, ugt u

W thot and both t o4SHas ks tonlah SuSl & G bt coliBt b BLE el g? S e
directed forces (fuadatipyts dr@hduﬂg)mamﬂmm sachimpmentsed f or ces (negatlve
| oading). 10 For exanple, an inward force in direction of arrow 1192 exerts
positive |oading on an exterior wall panel: A central portion of the panel,

i ndi cat ed gener al Ryfeering backA0 Figure geit wil W@H’WWW@W@M%S@ﬁMby
stretching the ol eRgHAR Gl difer PRtietdrHF esth Pned \oheR R pab&Sark WBniRQEL {ogéiﬁ'erc’f

the panel, the tension cables resiliently resisting such stretching _and

absorbing 15 t heas explainecighone. dhegpnyected frme sembysp farp thige-dinensienal, idygtile, space

opposite to a”OWfrHQZAE%VsEa?c@'Haﬁeﬁbe& Hived ok&%&ﬂuﬂﬂv tﬁ@@aﬂr@m@ﬁﬁé& B&%d't&eﬁaer
simlar manner, wth the central ortlon of the panel novin
outwards to absor@emb%p’é@espa ﬂ%fwwm@estedmgh%w r%r,ma/et%ﬁ

The above panel s, dﬁ &%M&@%&‘isﬁm@%oﬁ:ﬁm}ﬁ%o%&s ﬂﬁrfﬁi‘cést?ansmxttedtothespace
t hr ee- di mansmnal bui 'di n tructure such as the house shown in Fi t‘gsigre

"1 to be quickRy aﬁe%fsmhéﬁ &amyspismicderees gr shel-blagtfosses feaveliing is e amoyndpiraugh
the entire manuf aghdatibibto i padk Fratde o ABmRBALT® aGjadintiRe Blliget ed in the

factory. In particular, the aggregates used in form ng the concrete can be
- sel ected and control | ed to ensure uniformty, the concrete can be cured

undﬁr cont ro: I }ad mﬁdﬂxeb@asareamdwﬁmdaﬁglﬂqumagvet@adcnbmektolavdsﬁdsuaffoaﬂas/ T er
architectura I NS o) ruct ur ste
conponents can be®f® zsggﬂyéﬁlaugeotp r?ﬁ@ ‘8@ ndt 8@%%(1 wateg that 'heehom"ml--'-'

20 portions of each of the wall panels are essentially connected to the vertical portions of the

:(D

wall panels by pins which permit vertical movemént of thelhl'iorizomal frame members relative
to the vertical members. In addition, as the tension cables in each panel are used to bias the
frame members inwards towards an interior portion of each panel, the tension cables are
operable to extend or contract slightly in the event of positive or negative loading on the

25 panels and thus forces exerted on the panels and the frame members can be further absorbed
in the resiliency of the tension cable. This is particularly provided by the use of di'agonally
extending tension cables in a plane parallel to and spaced apart from the transversely and
longitudinally extending portions of the tension cables.

30 Seismic forces exerted on the foundation are absorbed by the joints in the foundaticn.
Residual moments and forces are transmitted to the panels connected to the foundation zzd
hence to the space frame structure formed by the connected panels. Further residual forss
are transmitted to the structure in each panel, specifically, the mesh, the cahles and concraz
thereof. The mesh and cables are resilient and act to absorb most of the residual forces zzd

35 moments. Thus, the magnitude of forces and moments finally reaching the concrete formi=g



control techniques. Furthernore, the job-site on which the structure is’
bei ng-erected need only be provided with the negass )érQBl’a meRfsiggnches
to fasten the panels together, a crane for lifting the panels I1nhto place,
and a cutting torch for selectively cutting any undesjired 30 protruding
connecting portions of panels. Furthernore, th@q&a:nelt 3aM¢\Rsm6i ciently
robust that they may be shipped easily in a specially designed shipping
cont ai ner havi ng conventi onal shipping conta#?er di nensions. Thus, the

prefabricated panels are easily, transported fromthe factor o the
Pob-aite. 35 @ riegarel S MEmd, s0lhtuos e ik g6 cresngaracts B e Gpuipe, panel
panel s Hi -rise Stpatiénss Théfight) @albshd leeiliny sukfagks bOthé h@isé tudmain virtialipnatickipe, of
t he panels accordivrég#o gihe. ié}getgtion IS, € Iei zed in 5 co-operation with
the conventional RS Frd SSUTP AR, o oaachy buil ding structure. A
conventional hi-rise structure typically includes a plurality of vertical
colums 1200 agr . r Vi ve and

o urali ty of neri Bopngp ot REGHBNGACE 1 3hibke ARS8 biilaly HRRRGad Vo
hori zont al | y spacedditipnsr As gHeatracturd BQdmprisDE a ph2By of padeB, the Aukface d@ilovemwiticiy
the vertical col Wind- e rt i I 00 Al r i .

menbers 1202 forlr@?he ngﬁf%as"ta}rfﬁag% Ef@uc%%g%ﬁ%n%ga 0 aﬁgﬁﬁffr%gé@g%og&ggﬁme
conventional in dssictyre, EBsh ptiekitselfi camwithytandibotictension andeevimpressidnoand benceican absatb

integrity and by | gilépfgﬁ' . Pgi I ter - Nt erd

1218, and fl oor @géﬁggkfe S acc%%@%ﬁ%&a 0 @r@gﬁﬁvﬁﬁiﬁ\e&%&ﬂ&%& S{rll%ég{dg“%i
together to fdfma 15 nodul e 1222, say, three storeys high, three units
wi de and four uni e, S a:{lrWi b al 0

of fice. The hi -rilgog %gﬁg%’%sﬁ%éa?&%#ﬁl:d%edgaﬁgu ar _lg%irjm e?@%ﬁﬁ% ‘%nhaen
pouring of each cutesipewal papelorA esntral jportion of the pangls indicatedhgeperally a8 1294, s péomitied 20

| ndi vi dual out er, 4 QoD QiERER Y aRE ety (sjﬁ‘&t‘ll}ﬁrg dhel tt@xhs%qjcﬁﬁé% tbiBGhe/§dd dnk 3hd side

.col unms or cross marrbe_rs are connect ed, S ng, e cor]nectl ng neans
associ ated with c®eRogrsof the panel, éhesension cables resiliently resisting such stretching and absorbing

15 the force accordingly. A force applied in a direction opposite to arrow 1192 represents

negative loading and is absorbed in a similar manner, with the central portion of the panel
moving slightly outwards to absorb the force, and then returning to its original position.

The above panels, foundation members and connectors permit a three-dimensional building
20 structure such as the house shown in Figure I to be quickly and efficiently erected. As the
panels are pre-fabricated, the entire manufacturing process of the panels can be completed in
the factory. In particular, the aggregates used in forming the concrete can be selected and
controlled to ensure uniformity, the concrete can be cured under controlled conditions, and
can be ground, painted, baked or any other architectural finish can be applied.
25 | - :
~ In addition structﬁral steel components can be precisely cut and formed using computer
control techniques. Furthermore, the job-site on which the structure is being erected nesd
only be provided with the necésa.ry bolts and wrenches to fasten the panels together, a cranz
for lifting the panels into place, and a cutting torch for selectively cutting any undwirad.
30 protruding connecting pdrtions of panels. Furthermore, the panels are sufficiently robust that
they may be shipped easily in a specially designed shipping container having conventionzl
shipping container dimensions. Thus, the prefabricated panels are easily transported from =2

factory to the job-site.

35 -



adj acent vertical and horizontal nenbers 1200 ﬁ.tz? su h th%}ééﬁﬁégac
frane‘is forned by the frame nenbers of each pa ?Or‘?g' and
hori zontal nenbers of the hi- 25 rise. Arel atlvely Iarge, unitary space
frame is thus formed, the space frame defining ggearray{o} Mg ble units
bet ween the spaced apart vertical planes. The projecting portio ext endi ng
fromthe panels in a direction parallel to thg.edge portion of the panel
act as the connecting neans and are operable to deformelastically under
seismc forces, t Dthes pss Gorftieaimelavi ng all of the benefits described
earlier, including.the.,ability to absorb nonents and forces 30 <created by
seismc activity g#—’%@?lﬁ“i%l re. In addition, all of the benefits of the
panels including Fhwred8 | ity to absorb resi dual rmonents without cracki ng

t he concrete surfacg and the ili.ty to withstand angd di strijbute wn

| oadi ng forces ar Z{C’%&mﬁtﬁg e%t?\é“%ﬂ-‘ﬁf‘&a’epmﬂﬁc‘” B heigveaton i

Figure 59 Refemi ngopemtﬁngvltheth’é%on\tenmphrﬁm d;fﬁa of apdammabﬁld&:gf Sttudiufy aA
house can be easily acconpli.shed by conhecti,n anel s house

t oget her to formﬁX”fﬁ“(i‘R"%BW@ mgug ‘5‘5& i‘ﬁlﬁfq”a‘? 3€ %ﬁ'ﬁ\/&q{) ?@G“aﬂﬁe@h
panel s and ot her mrmmtasméywﬁmvhm&omhman&nﬂﬁmktgmfmmntﬂmssmemﬂes

t he cont ai ner Ioor anel nne et er to

cont ai ner corners?z‘{& piufrﬁ f’ﬁh)oné?@lg 3 l{fgsg} %,’ 1?[‘?38,

1240, 1242 and 122212, nldaiomglthewenieqmoltmm4 connect ors onIy three of which
are shown at 1348, 1250 and 1252. 10 Figures 60a-h Referri ng to Figures 60a
and 60b, m d-portion connector 1248 is illustrated. First and second fl oor
panel s 1256 and 17Tb8vertial stiomms 1200 taad] horixgathihaross amahbers l@ﬂﬁformrthar&wrsmmmtaal

plane. Simlarly, 1] | gor

together end to e?fh‘tyo Ifgm@\?:g?;%%‘%rfgl lecgne&ﬂﬁ?% o‘ﬁé{ﬁ%ﬂ& ”b*ég cg%%
of the first and mWfMFW@MWQQMWQM@mMm exteriar d2l$e intdrioe
ri ght anglestol flat s S |

second fl oor ane 8 #@ﬂo@ﬁlﬂ%ne&%é%gﬁé%té}ee ggéﬂlggge%%%#eﬁ;?%é%a
third and fouﬂ-ﬁh padwﬁ 1220 psay, threp staredls igln | threyuljity ovidet and Heyr unitidong whese esch whie

first and second {l.0@f a‘gﬁp df ddvely. In this configuration,
respective flanges 1272 an %%n an paral | el menbers 20 1276 and 1278

abut with a relatively large top gap 1280 being fornmed between end edges
* The hi-rise can thus be built in a modular form, eliminating the pouring of each concrets

floor of the hi-rise as is conventionally done.

20 .
Individual outer, or boundary panels, which lie adjacent the vertical columns or cross
members are connected, using the connecting means associated with each panel, to respective
adjacent vertical and borizontal members 1200 and 1202 such fhat a space frame is formed
by the frame members of each panel and by the vertical and horizontal members of the hi-

25 rise. A relatively large, unitary space frame is thus formed, the space frame defining an
array of tenantable units between the spaced apart vertical planes. The projecting portiors
extending from the pénels in a direction parallel to the edge portion of the panel act as the
connecting means and are operable to deform elastically under seismic forces, the space frams-
having all of the benefits described earlier, including the ability to absorb moments and forces

30 created by seismic activity or shell- fire. In addition, all of the benefits of the pansis
including the ability to absorb residual moments without cracking the concrete surface =3
the ability to withstand and distribute wind loading forces are obtained in the hi-rise.



1282 and 1284 of the first and second fl oor panels, respectively. Opposite
portions 1286 and 1288 of the plate portionsyigkgs hied tepiacamearitatiesvertical ly
upwar d- S|n1larly, paral |l el nenbers 1290 and 1292 and fl anges 1294 and 1296
on the third and fourth 25 panels 1260 and 1262 abyt, leaving a side gap
1298 and plate portions 1300 and 1302 proj ecPaié§ ho 3cMA&ﬂ9§?outmard from
the panels. Referring to Figure 60c, a top, -ghddl e mnoden menber 1304 is
pre-notched to rest on the flanges (1272 and 1274 of Figure 60a and Figure
60b) such that a tShippiapConaieerl306 t hereof 30 is approximately flush with

t he adj acent oute§?§grﬁgces 1308 and 1310 of the first and second fl oor
panel s 1256 and 1 such that an end surface 1312 thereof is

app{ oXi ma’;gls% fl gﬂefenﬁnghta Elgﬁpasml traispmmmeofsthwﬁﬁlﬁelarfgtnﬁﬁg?a hobkee cpl bt eeasily -
portions an ngl es over e
t he wooden nenber %‘%%ﬁhs%ﬁfp §P8€"“§rh6°f pane h‘%tfs‘g‘?g“E%é"gP‘B%ﬂ égﬁgﬁtaféjﬁ}g%ug
-52- A sim | ar 5r chippiog enianerf a3 showseat 1230, with pael androthiet compareste of the biagé shbsh4
such that an outet e [ roxi sh W .

adj acent out er suh%g%%%ﬁéf%%g‘a@éﬁﬁé?' ti.ﬂegﬂ@ﬁggrgal %L%Saé‘f paeﬁgﬂr}gnﬁ?%
and 1262. The pl arentgivar coroers, ohlyBeven nfwliGORe showen 41232, 1D4] 1236, 128§,1124Q 14 2mdt O
overlap and secur h ' ; - | a
Referring to Fi gu?zei“Gg]ééfg!em{q secon§ El;nglgéepor %ﬁagé %ﬁé agg%jﬁlgﬁ? Afe
secured across thd23ep and si de gaps to the first and second fl oor panels
1256 and 1258 4gnd to the third and fourth floor panels 1260 and 1262
respectively. Preferably, pre-threaded openings (not shown) ‘are provided in
the respective po&ﬂ@.@.ﬁ the first and second floor panels, 10

respectively, to %0

fl oor -panel s 1256 anﬁh%%% Eﬁm% sfégﬁlg nlgj“% ate portlon{’%f:‘»’%g ﬂﬁ&%‘i‘%%?““
panel s 1260 and 1fiex. Pmﬂ%%aﬂﬂéﬁﬂ e shapnslaiger togethes end oendp ima herizopgbplas: .-
Referring to Fi gukggiafi0enadehdien hbte Edefssx%ag%t%kﬂ‘?{ b%&éd‘ﬁ%etﬂeﬁeﬁd‘&%d iz

general ly at 1232. The'15 corner is- orrre rst an

rd
0056, and’ 1262 16h; vt Bams. Bt goripnsigst Huli26E of th st and.saend fprcoapdh KAk
toa fifth floor m%&&%ﬁw&m&&g&&smah%&e@mm&ﬁ&&meﬁ&m

The fifth floor panel acts as an_end portiqgn of the container.

pl ate portion 1338°eRd ﬂ%épﬂe’rsst%ﬂ@l‘“ FesPesHYR edgas 1268 and Wot%éhelﬁi%lﬂ%q ﬁ%‘f‘%f
the floor panel tganpgrtdille dineSRlER id?xﬁ&:t(?ﬁe {iRrsided 610 the S anl 2onki Oidot Panels,
cl osely adjacent to the, underside he first floor panel
respectively. In this configuration, respective flanges 1272 and 1274 and parallel members
. 20 1276 and 1278 abut with a relatively latge top gap 1280 being formed between end edges
1282 and 1284 of the first and second floor panels, respectively. Opposite portions 1286 and

1288 of the plate portions are left to project vertically upward.

Similarly, parallel members 1290 and 1292 and flanges 1294 and 1296 on the third and fourc:
25 panels 1260 and 1262 abut, leaving a side gap 1298 and plate portions 1300 and 1302
projecting horizontally outward from the panels.

Referring to Figure 60c, a top, middle wooden membér 1304 is pre-notched to rest on thz2
flanges (1272 and 1274 of Figure 60z and Figure 60b) such that a top surface 1306 therex?

30 is approximately flush with the adjacent outer surfaces 1308 and 1310 of the first and secon?
floor panels 1256 and 1258 and such that an end surface 1312 thereof is approximately flus-
with the paralle] members 1276 and 1278. The plate portions 1286 and 1288 are then be=
at right angles to overlap and securé the wooden member 1304 in the top gap.



20  1256. A second plate portion 1334 is 'Effmgﬁéh?dqf’é n%ﬁi"s'hgﬁglly at

first:-plate portion of the third panel 1262 is bent as s own gen

1336, in broken outline. The first plate portion is %@ end- paral | el
to an inside surface of the third panel 1262,Daﬂehle ié c}‘e’%ﬁate portion
1338 of the third panel 1262 is permtted to 25 extend outwardly. In this
configuration, respective parallel nenbers 1340 and 1342 and respective

fl ange nmenbers 1344 and 1346 are spaced apafzz-and do not interfere with
each other. The fifth floor panel 1328 has first and second plate portions,
the first plate pbeimiarprcsdurg isFollowed vitiva sids niiddigeopden mernbee 1314 s.u_mmmouter

Fi 60 dt

1390 T Figures CEainEinfedtiCoBiiifil fiEh Ot SROMPo (SlcbtaBI 130 Bt |
first panel 1256 tmw@@mmdammmoﬂeumwma&mmwtarrhe
panel also has a Qpaf flalesto SRARFIng Soate B HddmidiiR NIEaARIRBE: hddftn aé:%ﬁs

project vertically upvvardl y relative to an edge 1356 of the panel
Thus, a top edye gap 1358 and a side edge gap 1360 are This is the

repl acenent sheetresddng b t ORI 8h W 322 andPi324 AR sbdufed acradiGhe
i

fifth panels 1256 and 132 and t he thlrd and anel s 1262 and 1328.
Referring to-Fi gupRamsoifde gaps t¢ thg fisyigad geepnd ooy panels dgiﬁ/anﬂ 178t emdfo theshiedy

menber 1362 5 suighall Hod? 26000 262 RRPRL 1Y, NOreR2dbY, | ppé-thesased' dpeRisR ot
menbers (1340, 1344 and 352, 1354 of Figures, 60e and_ 60f f). of the firs

fifth panels, reSBeiare njovided;ia the rpspective ippitions, pfy the first, ands segend ﬂ%lﬂ’a&ﬁﬂ
1366 of the tpp %&%&ﬁﬂel &an&S&& 1326 Edt@e&&mgsﬁlat%&rbod B0 o5 f1dof Parels 1286 B
1308 and 1368 of e first and fifth lgel S fgg perrﬁgg &\%q%nd fafe 1370
thereof to lie flla%%ff’wef‘ﬁg’gé’l?&ep“é‘&‘g‘f to flpoppagels apd 4 ateg Sigigly
The second pl ateswaﬂ;@ﬂsorjfﬁ&ikt&gbmeand 1350 are then bent over the wooden
menber 1362 to secure’it in place. Sinilarly, a wooden side edge nenber

1374 is suitably notched (not shown) to acconmpdate the parallel and flange
menbers 1342 and RE?eﬁ%g&bWﬂﬂrekUOﬁnﬂWﬂﬁtlﬁerstc&dﬂﬂﬁbrb&iﬂénﬁhbﬁgﬁeﬂllﬁam Biede

surfaces 1376 _and 1378 _there enerall | us urfaces
1380 15 and 1482 P2 MWLQE@W&W# ﬂé“dg&é\ﬁe 5&%“&396%% o pantls.
Fi gure 60e. Ref erThisagatecite tonnécted s @ ﬁﬁﬁgoortﬂ%ﬁel smaming)h stju&epm‘pé iandmdaSihgi S
bent over the woqd Si 137 ec
Referring to Fi g%r ghG Iﬂ‘ gﬁg g??f@mn% “r"a Pgl%glhgf\r/\t)ﬁ ‘a’éﬁé‘% 334'&1’?31“3%’5"0%%
cor ner 1330 of the first panel is bent parallel to the underside of the floor panel to permit an edge
1332 of the third panel 1262 to lie closely adjacent to the underside of the first floor panel
20 1256. A second plate portion 1334 is left upstanding.

Similarly, a first plate poi'tion of the third panel 1262 is bent as shown generally at 1336, in
broken outline. The first plate portion is bent to extend parallel to an inside surface of the
third panel 1262, while a second plate portion 1338 of the third panel 1262 is permitted to
25 extend outwardly. In this configuration, respective par"allel members 1340 and 1342 and
' respective flange members 1344 and 1346 are spaced apart and do not interfere with each

other.

The fifth floor panel 1328 has first and second plate portions, the first plate portion being
30 shown in broken outline at 1348 in Figure 60e and the second plate portion being shown 2
solid outline at 1350 in Figures 60¢ and 60f. The first plate portion 1348 extends under itz
first panel 1256 while the second plate portion 1350 extends outwardly. The panel also hzs
a parallel member 1352 and a flange member 1354 which project vertically upwardly relativ2
to an edge 1356 of the panel 1328. Thus, a top edge gap 1358 and a side edge gap 1360 zr2



2 0 connector is installed over the corner portion of the container after
prepating the corner portion as shown in Figure 60i§.is e replacrsmentovhestt or
includes a first right angled nenber 1386 and a top plate nenber 1388 to
which is welded a crane adapter 1390. The first phght gr@lm @oer 1386
has first and second portions designated at 1392 and 1394 res tively. The
first and second portions 1392 and 1394 are-spg+4 ented at right angles to -
each other such 25 that the first portion 1392 is operable to extend

paral | el to surf afoumeli3 tespoativecintetfresefaiaicstoand fifth parels 125 aned 328 ol thethizd dnd
parallel to surf oSt and second nenbers are secured to their
respective adj acgfri\]ﬁégég}fc%gg%i ag bolts 1400 extending into the nearby
wooden nmenber and by carriage bolts 1402 threaded into preforned threaded

openi ngs | n o rerebe BuE e Bpk g b 0 bl B folillop Tplalel IS0

pl ate menber 1388uitbly natehed tonsrdomsraedatectheparaliehand flapge) 4340, 134 pndr 1352, on

t he wooden surfa : I ﬁt?t%d e&Fﬁgé' | s s &1 St
portion 1404 is gggﬁﬁgg:@ggt%.mo eorf%'&sétrjr acejﬁ%gﬁm{?ﬂ/ ag Jgﬁtgml%g%émﬁfe
the second porti cand pesorfesides 23p4tapd 366 of thedopf waoden megeher 1369 telig flush gith prspective
1410 cooperating giddis i%%@%%%'ﬂ&%&ﬁﬂipé@%@pﬁhﬁm% end 72241370 0BG to

menbers (such as 1412 shown i n broken outline t'he panel 1256. The ri ght

angl ed crane adapiediush 8ifiothp sdgeserface 4372 of thediretipargl 186 The pecend plasenastions 333
1366, 1310 angly edge 1556 dréhbn Bedr Sverihd Wbl WRentbe PIRY €5\ e:@B'@lin KL @i ner
lifting crane found in nost shipping ports to engage the corner. 5
Referring back to Figure 59 it will be appreciated that the remaining

cont ai ner corner %iﬂi?a?l@ha weéoien side’edige mdmbE? 1374A¢ hit@¥iin * (noPRBWA)IS 2R B BmbRte

shown) are fornmed in the sapne manner as descri bed above wth respect to

corner 1232.  Si nithepargliel andcflangemembess) 13420and 346 showa dm Figureoflf, sulkthat fizstsnd

(and the one not sshagavRilic Rirficds ABTEEhdAB7EI BBLbE REEEnARGY Bushiwlith aljeeREStfackd 185D
m d- porti on connector -1248. Thus, the flor panels of the house ar

ef feotively cHndBt A% Tspeitvel Wi Piarerhin it an 360 fowm o FiEgse i8] Reforring

hol-ding all of thackas Femrwedl the@eama phitepokton1ad iflbdnb veh tid W@odeh iRl Edge @fember
panel s which are ysed to foymthe container are also used in building the

house, after strdrUhPSRHUFRSE BPOSIPRi ng of f the bent plate portions 1264,
1266, 1286, 1288, 1300 and 1302 in Figure -60c and 1334, 1336, 1338 and 1350
I n Figure 60e.

1§leferring to Figure 60h, a corner éqnnector is shown generally at 1384. The corner
20 connector is installed over the corner portion of the container after preparing the cormer
portion as shown in Figure 60g. The corner connector includes a first right angled member
1386 and a top plate member 1388 to which is welded a crane adapter 1390. The first right
angled member 1386 has first and second portions designated at 1392 and 1394 respectively.
The first and second portions 1392 and 1394 are oriented at right angles to each other such
25 that the first portion 1392 is operable to extend parallel to surface 1366 while the second
portion is operable to extend parallel to surface 1372. The first and second members are
secured to their respective adjacent surfaces by lag bolts 1400 extending into the nearby
wooden member and by carriage bolts 1402 threaded into preformed threaded openings (not
shown) in the edge surface 1372 and into preformed threaded openings in the fifth panel 1328
30 and in the third pane] 1262.

The top plate member 1388 has first and second portions 1404 and 1406 which rest on ths
wooden surface 1364 and on panel surface 1310, respectively. The first portion 1404 i
secured to the wooden surface 1364 by lag bolts 1408 while the second portion is secured
. 35 the first panel by carriage bolts 1410 cooperating with threaded openings (not shown) in z



Referring back to Figure 59, The container thus Thiy igsthanepiaceméhpatieatnt o
whi ch’t he various other panels and conponents necessary to formthe house

are placed as indicated by the following |ist of_ conpo ts: 20

Fl oors 2001. floor, underside of container 2002.D$?bori]3]\W§R 8%i ng
connections, ‘undersi de of container 2003.- floor, topside of container 2004.
fl oor, topside of container 2 5° 1256.54lo00r, side of container 1258.
pati o, side of container 1260. patio, side of container 1262. front porch,
si de of cont ai ner i3 hembkec{suchen d4X2fshevarin droken ouflind) of the panel 3046) . Thbariplt anglad

of container Exterior | | 11. ck left cornmer c/w w nd bac
| eft c/w gl ass do&F% ggfﬁer §39% (v B‘é"eﬁ)“égﬁ‘?ﬁ o %'eﬁ‘f#gcef 2%%3}?0 a"dae‘;(ge
repl acenent sheet subétel372 andlalldwhk/borveiflional sontaiftd lifting lorank faund) It mast shippinggores

2015. back right ¢o [ ac/ i ndow 2016. front |left corner c/w w ndow 2017.
front left c/w ngl) 33/%&%&%4' 2018. front centre c/w frosted w ndow and

door 2019. frodt right c/w w ndow 2020. front right corner c/w w ndow 2021.
peft back clw W NHQUra0 5 ol filpire 86 R Witfbd Apbrelfetdll B théremaining contalfle dombef 13a,
1236, 1238, 1240, 1242 and 1244 (and the one not shown) are formed in the same manner
as described above with respect to corner 1232. Similarly, the remaining mid-portion
connectors 1250, 1252 (and the one not shown) are formed as described above with respect
10  to mid-portion connector 1248. Thus, the floor panels of the house are effectively connected
together to form a shipping container capable of holding all of the components necessary to
build the house. The floor panels which are used to form the container are also used in
building the house, after straightening or cutting off the bent plate portions 1264, 1266, 1286,

1288, 1300 and 1302 in.Figure 60c and 1334, 1336, 1338 and 1350 in Figure 60e.

15
Refér}mg back to Figure 59, The container thus forms an open "box" into which the various
other panels and components necessary to form the house are placed as indicated by the
following list of components:

20 Floors

2001. floor, underside of container
2002. floor ¢/w plumbing connections, underside of container
2003, floor, topside of container
2004. floor, topside of container
25 1256. floor, side of container
1258. patio, side of container
1260. patio, side of container
'1262. front porch, side of container
1328. deck, end of container
30 2010. deck, end of container

Exterior Walls

2011. back left corner c/w window
2012. back left c/w glass doors
35- 2013. back centre



2024. right back
front o/ w wi ndC c/w gl ass doors 2025. ri
ow.15 025. right cemhise - .
lm'e‘];izil §01‘2|9 h'?abl e end left frgﬁ?f 2(2)3(2)7' ggbl € enghi{sg??h%v;wa%gm:t” ght
ght 2032. , . gable e i . mddle
2033. full hei ght wgﬂ)l gSand right front Int epﬁgralt%ghfl agk‘”'§9|30$ 2031
above 2034. & 2101. 2036. 2034. 8' high wall MR tions

2038. full hei full height - c/w door -
- ! ght wal ght -walds5-2037. - 2035. wal |
& by partition above I213 0 2039. 8 full height wall c/w door

hi gh iti
2043, \ 1. _ . gh partition c/
cl oset(gogr ls:)) pargggq%nqgﬁ%égé%%%h? gel ght wal I 2042. full Whg?SLt 2\Ala04|0i (2
cLoset doors 2045, 201304&0ktighttcg§\er0qlwal%d§vevt 2042044. 8 high partition c/w

Kitchen Unit 2101. %g&é?%g%lﬁﬁww“ﬁwmdow Cgbi ﬁ'et Qi ggdpar tition c/w
2017. front left e 2102, Refrigerator/Freezer Equi pment 2100.
5 2018. front centre c/w frosted window and door
2019. front right c/w window
2020. front right corner c/w window
2021. left back c/w window
2022. left centre ¢/w window
10 2023. left front ¢/w window
2024. right back ¢/w glass doors
2025, right centre c/w window

2026. right fromt ¢/w window

15 Roof
2027. . gable end left back
2028. middle left
2029. gable end left front
2030. gable end right back
20 031, middle right
2032. gable and right front

Interior Walls and Partitions
2033. full height wall
25 2034. 8 high wall c/w door -
2035, wall above 2034. & 2101.
2036. full height wall
2037. full height wall ¢/w door
5038, full height wall
30 2039. 8 high partition ¢/w door
2040. (a &) partition above 2101.
2041. full height wall
2042. full height wall
2043. (@&Db) partition above 2101.
35 ?044. 8" high partition cfw closet doors



2103. Washer Dryer 10 2104. Hot Water Heater The container thus
contairns all of the conponents required to build the.h .

adapters 1390 on each corner permt the container Bﬁt%gwﬁgﬁggggeﬁ%ﬁﬂgheﬂ
conventional container handling equi prent as commonly foung n@?? ocks of
maj or shipping ports and therefore 15 act as neanygigpr C c;gé‘? [ with a
handl ing crane for lifting the container. As.the containers thenselves are
formed from panels conprising a steel frame and concrete interior portions,
a plurality of containgss nBypbeaskacked, one upon the other, on the deck
or in the shipping hold of an ocean going vessel w thout fear of danmagi ng
the containers due to 30#%t i8nbighpartitien /g 08t dgAss i ng a voyage. Typically, the
foundation members foryggde thgyseasee shipped 2 0 separately or : _
manuf actured near the job site on which the house is to be install ed.
Figures 61 and 62 When a container as shown in Figure 59 is received on a
job site, the gonponer%aﬁmiﬁfgj@ﬁvm%pont ai ner and the panels formng the
container are assenbled to_forma_house according to 2 5 the invention. In
the embodi ment di sc| o2d¥P-h&itehep Unithe house provi des nore than 800 square
feet of |iving space Q30Mm0BahidomlUdil oor panels, 4.75 inch exterior wall
panels, 7 inch roof pgﬂ@ S % i nch interior wall panels and 2 inch interior
partitions. Assunmng -t BetrigereeHFrefshber s have al ready been shipped and
.installed on site, thauBusskeDryérs assenbl ed as descri bed above. As best
seen in the p]an vi ewzéﬂF' u,@e 6#1 the floor, sides, ends and top

(2001- 2010) t he shig ‘nggf: AES ~ formthe floor (2001-2005), patio
(2006 and-2007), front porch (2008) and deck (2009) of the house while the
conponent s whi ch re i.nside the cqoptainer formthe use.Jdtself. e

i nventi on thus pr'%iweé‘g%i"ﬂ’ﬂ‘?’ 8?8@%?9@””%%‘3939 g‘ﬂ@l‘b?ﬁ‘als%tll ¢ crape
conponent s neces idiapsers 1390 oh badh sorher psmnivthé dontainer 0 dehaudled hsingadontehtiondl container
container itself . also fornm ng conponents.of .t house. in.the final assenbly
Chereof - Thus.  Hafifs ohioReCes SORRART RrRe 81 ot 3Bt Ptei porf e 86K
mat eri al s andi% pactes means farcoapecitivgwithea lehdling crapafvelitingrthe pontainiedi Agythe containers

conveni ent, st ro%ﬁ@b&%%ﬁ%ﬁqﬂ%ﬁb wﬁwmﬁgg a&%@%?{)&?esime-n[ ortions

proj ecting portions on ea as con I'ng nmeans connect | ng
each of the 5 panghwalitpofcootsinens ayanibe stacked; rome upanrthe othesen thé degk on il the shipping

panel . As descri gl #aPYGa F%lﬁeé@?s%ip QA RO o bl e AR BAR Fishey of BeO"

el astical |y under severe
vessel during a voyage. Typically, the foundation members for the house are shipped

20 separately or manufactured near the job site on which the house is to be installed.

-

Figures 61 and 62
When a container as shown in Figure 59 is received on a job site, the components inside the
_ container and the panels forming the container are assembled to form a house according to
- 25 theinvention. In the embodiment disclosed herein, the house provides more than 800 square
feet of living space using 6 inch floor panels, 4.75 inch exterior wall panels, 7 inch roof

panels, 3 inch interior wall panels and 2 inch interior partitions.

Assuming the foundation members have already been shipped and installed on site, the house -
30 isassembled as described above. As best seen in the plan view of Figure 61, the floor, sides,
ends and top (2001-2010) of the shipping container form the floor (2001-2005), patio (2006
and 2007), front porch (2008) and deck (2009) of the house while the components which were
inside the container form the house itself. The invention thus provides a shipping container
capable of holding all components necessary to build a house with the components of the

35 container itself also forming components of the house in the final assembly thereof. Thus.



panel . Al ternatives 10 Figure63 Referring to Figure 63, an alternative

finish to the smooth finish inparted to the concrgisis tﬁ@&@plab@ldeﬁbmt S
forned.using a pl uraI I ty of pre-forned conventional rectangul ar rrarbl e

tiles, one of which shown at 3000. The tiles are pregfit
pIurallty of hooks shomn general ly at 3002 mhlchfeﬁ%-seauéé@ﬁgdﬁgi

adhesi ve side of the conventional. marble tl|§ 15 Each hook has a fl at
backing surface portiaon 3004 which is glued T the adhesi ve or backi ng side

of the tile. A prg %f%(e#ﬁ?&d%ﬁ&@m §rhﬁb%ﬁggan§e%ﬁe% nat diéWeL

portion, away from jecting portion 1s ter Ina_ hbok
portion 3008 mhlcﬁnmsdmmmm@m pthe heuse cerengAcRé: d, toward the floor when
the tile is used on a wall panel. The hook 3002 is preforned such that the
di stance between the adhesi ve side of the tile and the hook portion 2

3008 is equal to TRRPrASFNgPOTHIELOR pAclk RARELAC F conpestiphPiedns for coa'tegwrﬁa%emh
Figure 63 as 3810pandl td'5 &-spetii@bdah&s Jneis of adjabén® Pandll CAPIeSeribed hidTe, hdsh

hooks 3002. Then, after the concrete has heen poured over the mesh
3012 of the panel ProjsgHngpertiopsare weerela}mor @qfemcttaseeaﬂy {pder severesiores IRoged p e,
the concrete suchpdniat the hook portions 3008 project into the uncured 25
concrete unti l the backi ng surface rests on the surface of the uncured
concrete. In this position the hooks engage with the nesh 3012, while the
adhesi ve side_of Ah@ndtivése contacts the uncured concrete. The panel is then
| eft undi st urbed |Ie the concrete cures. The cured concrete firmy sets
about the hooRE a ures the hooks 3002 to the nesh 3012 and the tiles

are securely }‘ | X eRlefér0ing EbeFxgn'ﬁ'BGE anl dlteddative ﬁnffshwtheeﬁbah «bifi:stt inggarttd e the écmsreﬁeed
not necessarily 3.0 rbl.e.but, ma a ui e architect

fini sh such as ro‘lﬂﬁ‘fﬂq’ﬁq %"? ds f°§P§t‘é§’n)éMg‘58§¥ ﬁgﬁ%&%ﬁ‘a “”% ag acble
repl acement sheet tiik¥bge of which isshbirat 3OS THeSiles Ereg;u&mea&vxﬂhra ptdiﬂ:tyeaﬂmdksrmm
descri bed above the

to those avail abl ™ ffgl?ynﬁ Se?hgg a%g%é "EE gerﬁq‘hex?fsts‘bfﬁ?%@%g?gﬁﬁ?aﬁ?eé FZ
in panel s of uAriPddh hedkibasa ﬂatlmd:lﬁlgcmﬁ'ace pamiow 8604 whiichogleddo dietalihesive 61 backing

dimensions are s hogvn of the ull 955 prqyectmg portlon 3006 extends normal to the flat surface portion, away
from the tile. The projecting portion is terminated in a hook portion 3008 which is arranged
to project downward, toward the floor when the tile is used on a wall panel. The hook 3002
is preformed such that the distance between the adhesive side of the tile and the hook portion

20 3008 is equal to the approximate thickness of the concrete, designated in Figure 63 as 3010.

To use the marble tiles, the tiles are pre-fitted with hooks 3002. Then, after the concrete
3010 has been poured over the mesh 3012 of the panel, but before the concrete cures, the
tiles are placed on the concrete such that the hook portions 3008 project into the uncured
25 concrete until the backing surface rests on the surface of the uncured concrete. In this -
position the hooks engage with the mesh 3012, while the adhesive side of the tile contacts the
uncured concrete. The panel is then left undisturbed while the concrete cures. The cured .
concrete firmly sets about the hooks and secures the hooks 3002 to the mesh 3012 and the
tiles are securely fixed to the panel. It will be appreciated that the tiles need not necessarily
30 be marble but may be of any suitable architectural finish such as rock, granite, slate, wood

siding etc.



Al of the panels shown in Figure 64 neasure 8 in _h,e\i,gh%. The snal | est
practical panel (a) able to achi eve the stated bendfftis ihg replaggraantsheet
i ncludes only vertical tension cables. The 12" and 18" panels (b) and (c)
are simlar. The 2' through 3'6" panels (d,e,fg,) pagh inel i nal
portions of tension cable although each fornms a reverse " "3¥ q;ﬁgg?her
than an "X" 10 formas described in the @fBodi ment described above. The
remai ni ng panels, i nclude at | east one "X' form of diagonal cables with
sone panel s inéﬁ%ﬁ?ﬁg a conbination of an "X' formand a "K' form
(mn,q,s,u,w . Iitheemniainpat described abovethepapelever statedtofmpasutd fx farfnilatberefisi ons

I ndicated in order to.achieve the,, C A .S mgg f.its
descri bed abové 3&%%’3@889 a&nd"a% ispé%e&l’e‘{’%lg& au@?@@%‘é@ﬁ@g e eelgf)ﬁlﬁﬁb 50

Fi gure 65, a cuotheedimtxsionslaExamples of panelm with othbodimenyoneara shopndn FipO0R4. To use
the curved foundation portion, an end foundation adapter portion 4002 and a
side foundation 2 0O adapter portion 4004 are used. The end foundati on
adapt er porti oAll4@R paneld shodws iroFiture G4 meastiredh ih Heighh (Hhei sowallest prattical pagel () e
foundati on porty ' i . Fd fotuRetfchn esids egond
upst andi ng con%iélgﬁ%g%%@?%%%%é%wﬁlglﬂféﬁmggpeﬁmyng \?gr |lggl ;lléh;c)‘l\%/grd,
adj acent the ci2\asd 18’ maneal) and (pore simitar 4 TR’ tiFengh 816" panelsi{die g0 enlt include

upst andi ng con ' i | ST et tical |y
ext endi ng-duot gt 3¢ didn N Sniigh A el Erovicll O HorbfiphBfndiSh o,
and thus hdwe fampedesciibedih thecembadiment desdribid phoviea Aiba gemaining-panply each dwpldet and
t hr eaded openi &st‘% - _ s Lode wyre

f oundati on ada;g)ttger %gﬁ ?bgéglf%g%%gé Qﬁestﬁ@%gxfz%%aﬁ?lg%ﬁlﬁ%%?%%om&%ﬁgf&% }éf
Figure 3 with fom ad@et fmmtmn, .51, %o cBhenipdicaird forms are rpreferable ey el pavedl
portion 48 ShOwhehdhnEiiithiid f ordd to adBRVORE strichiEal Siefifid A WA bealinodRRtRE 4004
has a straight end portion 4024 which has first and second upstandi ng
channel porti ofP®¥8026 and 4028, respectively. The first and second

upst andi ngjghannel portions extend vertically upwards relative to the end
portion 4024, the channel portions being simlar to channel portions 4008
and 4010 just EuwedFoupdation and®anelsj s t he repl acenent sheet Date: 1 3 MAR
1996 -59- The fimglgsand second channel portions 4026 and 4028 are

termnated in respective plates 4030 . . L
Referring to Figure 65, a curved foundation portion is shown generally at 4000. To use the

curved foundation portion, an end foundation adapter portion 4002 and a side foundation

20  adapter portion 4004 are used. The end foundation adapter portion 4002 includes a length

. of end foundation similar to the foundation portion designated 42 in Figure 3, but with first

and second upstanding connecting portions 4008 and 4010 extending vertically upward,

adjacent the curved foundation portion 4000, The first and second upstanding connecting

portions 4008 and 4010 are similar to the vertically extending duct portions 74 and 76 on the

25 side member 40 of Figure 3 and thus have respective plates 4012 and 4014 having respective
conduit and threaded openings 4016, 4018 and 4020, 4022, respectively.

The side foundation adapter 4004 is similar to the side foundation member 40 of Figure 3
with the exception that it does not haye the right angled end portion 48 shown in Figure 3.

30 Rather, the side foundation adapter 4004 has a straight end portion 4024 which has first and
second upstanding channel portions 4026 and 4028, respecﬁvely. The first and second
upstanding channel portions extend vertically upwards relative to the end portion 4024, the
channel portions being similar to channel portions 4008 and 4010 just described.



and 4032. -Each plate has a respective conduit and threaded openi ng 4034,
4036 and 4038, 4040. 5 The curved foundation menbﬁé'i m _ h
90 degrees, following an arc of a circle of radius s;ge)et-. Faﬁlle nerfgghgggs
first and second end portions 4042 and 4044 which mate flush with
respective end portions of the end foundation adapDate:por §i rM&PAEENd t he
si de foundati on .adapter portion 4004. Ad] acgg _end portions are connected

t oget her using respective nmating connectors 46 and 4048 simlar to
connecting flange | ' : | g,gnn% | : nd
f oundat i on adapt eﬁﬁ%ﬁﬁg%ﬂg%@gﬁégyﬁﬁﬁ@gﬁﬁ# me 56%?«1:12856&8&32%91?%36
f oundat i on adapt efndA93% "Eachiplanas g respespes-eonduit ang thresded opouing 408904036 aad 40835
which is in conmuggggati on with the conduits (as shown at 56 in Figure 3) of
adj acent 15 foundation nenbers. Thus, electrical service cables can be
routed in the conduits of the various foundation nenbers and can be

accessed through PRAsMNVE Foufidifiéh méhied 4000 @3dnds £ hﬂ@%{iiéfa&%nﬁhwc%am

t herefore, be pro&de,d t 0 panel s connecte pl"at es 40 4030 and

dto
4032. 20  Fl oor ®JAdYs Afeetn hememberciss fest and;seqopd endeportions #042 aad ddsdwhichmate g

a plurality of fragg Wiﬁ"i&gééﬁvé)éndapohida@&f 828R fouhdationSadaptér\REtion YOO EndARE §iliON
are shown generally at 5000. The plurality of frame nmenbers includes first,

second, third, folgkpdqtion adapter gorHor 40Q4, t ¢adripartionss arg conmpgted, togsther; using
5008, 5010 and 50tkshective matikgRoRR6his\¥ede/and BOMSIRNIPHREMnEcRE Adngedf ot FRRPS

are similar to frame nmenbers 150, 152 and 153 of Figure 4 and therefore are
not descri bed*Pur¥-her. Frame menbers 5008 and 5010 are straight frame
menbers while frame nenber 5012 is curved longitudinally to extend through

90[err] of an ar f .a circle ving.a radius 5014, of feet. 1o nmatch the
ot us. of | curvat FECTHRE BT B RO BRUR AR PRI 400 CRE AR e
65. 30 Referring 4888 knd sideHoandationtdaptdr r400d eale hider refpddtve loaiutt 4001, 40030and #0051 d
end faces 5016 and.5018 dj sposed. at .right angles to eacly other. JFach.end
portion has a res“cf}g Ve PRgrar & @eﬂﬁf?@“@p@ﬁisﬁ’ %Z% ’é’nﬁg‘gﬁz‘g,& adjacent
respectjvely 1®r fowdetioninegnbes: dfhmes,adlectripalnservice Tatles @n de 7626l inrtha cynanisndf the
frame nmembers 5008,a0%R0n mbiFerf HaAGERS ackds T Tl D5 rtngS 401, 2626C 4034, 4038
Electrical service can, therefore, be provided to panels connected to plates 4012, 4014, 4030
and 4032, '

>

20 Floor Panel With Curved Corner
' Figure 66
Referring to Figure 66, a plurality of frame members of a floor panel with a curved corner
portion are shown generally at 5000. The plurality of frame members includes first, second,
third, fourth, fifth and sixth frame members 5002, 5004, 5006, 5008, 5010 and 5012,
- 25 respectively. Frame members 5002, 5004 and 5006 are similar to frame members 150, 152
and 153 of Figure 4 and therefore are not described further. Frame members 5008 and 5010
are straight frame members while frame member 5012 is curved longitudinally to extend
~ through 90° of an arc of a circle having a radius 5014 of 5 feet to match the radius of
cm'vaturé of the curved foundation member 4000 shown in Figure 6S.
30 '
Referring back to Figure. 66, frame member 5012 has first and second end faces 5016 and
5018 disposed at right angles to each other. Each end portion has a respective radialiy
extending opening 5020 and 5022, respectively for receiving co-operating pins 5024 and 5026
on adjacent frame members 5008 and 5010. The adjacent frame members also hav:



respective fl-gt end faces 5028 and 5030 which abut the first and second end
faces 5016 and 5018, respectively when the franthisdsriter seplacenest ashibbed

t oget her. Adjacent franme nmenber 5008 has first, second, third and fourth
connecting flanges 5032, 5 5034, 5036 and 5038 _whi ch ,ne,,used. L0 connect
the finished panel to the foundation shown in F"Pﬁﬁ‘e ég% ME@ 1@8 st
connecting flange 5032 is sinilar to. the™®¥hnecting flange 172 of Figures

5, 6 and 7 and_praoie wardl.y he. panel l.ong t he, | I tudinal axis
5040 of frane va%gﬁ@%nfﬂéﬁé&%%%b W%ﬁﬁ%%g'ﬁé%eﬁft&ﬂ?f %eaoer?gg%ﬁ Giaf“gnges
3034, 3036 ands@E8j3&speetivelysviren dieframe snembérs aretassembled fogetler. connecti ng fl ange
but extend transversely to the |ongitudinal 10 axi s-5040. The second
connecting flange is disposed adjacent the first connecting flange while

the third and Adjacenthfranemenher 5008 has figet,ssecond, third psisfourtinclinaesting flageh503gher

and adj acent t t &4 e s ans , al so
has connect|Eng;@f"a!;r’lugggmg%(%?iv gﬁ%ﬁ%‘?@%@ %%Rﬁeg%g&]?%élnsvg@e y otnﬁsgre o and
has an i nsi de indtigre68.h Tae fikst cerinectipg énge S0l similar to théhernnecting fange 1Mb ok s

5048, simlar . i:d] ' L aur r 2,
5008 and 5012 %‘g%‘g]%;‘g%"dgd ’%‘f‘%#i%??‘y’“%?‘ﬁ%%ﬁ%{%ﬁ%‘afﬁ?’f%%ﬂ@%@dca gﬁ%@&@ 5050
simlar to thofsane mentenses. Jhe $@6nd, third jagd fourthicon@dting fipnges 3634, B8I6aand 3638 now
to Figure 67, ':@Fg;:-]ggﬁgg AsHERR form
first and seco%gg#lu. erior po?%ié%tg%g%ﬁ?fggl%e%%ﬁg respgggyﬁﬁg?og%gh%

i nterior pdPtiaxissS0dhi.c|Thel seoond panpecting:flange issdisposed radiaesnttbe fistt rowsfegting) fBOS6 and
5058 simlar tg.: | ' : ksl hown
2t 270 and 272 Bl kol PpdcBhEingl auioRabin G bilfe R IFpech 2T
shown on i nt erthothirg &rame oemberF00hd t herefore will not be described further.
Slab 5058 is simlar to the slab on interior portion 272 wth the exception
of a rounded corner portion 5060. Slab 5058 has | ongitudinal, transverse

and curved r ecteshifffoframe meembeh 80100aispi hagdtonrectingoflangesn sS04 and S0A& iextanding at
5062, th ' s gl d
e {4 a'lﬁé@[ex%@yﬁﬂzf dﬁxﬁ%ﬁ{;ﬂ%&%@'%& ﬁgﬁ‘gﬁ oa{ﬁgcgédﬁgh‘si’t B botler ve

recess portion being indi cate € S Irst and second
i ntersecting di04%cimilar octhessdndicsted ptAY4 icBigwrednd 5070, respectively. The
first diagonal recess portion extends between the curved recess portion and
an opposite caorner, the second diagonal recess portion extends between

opposi t e cor ndirane nemies A0, 5008 and SPRalsp paver plyraligind spacednag swsign pblehosls 35
5050 similar to those indicated at 196 in Figure 4.

20
Figure 67
Referring now to Figure 67, the frame members 5002 - 5012 are assembled together to form
first and second interior portions 5052 and 5054, respectively. The interior portions include
respective slabs of preformed styrofoam 5056 and 5058 similar to the slabs on the interior
25 portion of the panel shown-at 270 and 272 in Figure 11. Slab 5056 is virtually identical to
the slab shown on interior portion 270 and therefore will not be described further. Slab 5058
is similar to the slab on interior portion 272 with the exception of a rounded corner portica
5060. Slab 5058 has longitudinal, transverse and curved recess portions, the longitudinal
portions being indicated at 5062, the transverse portions being indicated at 5064 and the
30 curved recess portion being indicated at 5066. The slab also has first and second intersectirg
diagonal recess portions 5068 and 5070, respectively. The first diagonal recess portica
extends between the curved recess portion and an opposite corner, the second diagonal recess

portion extends between opposite corners, transversely to the first diagonal recessed portic:.

35



This is the repl acement sheet -61- Figure 68 ReFhisi§ thy tepldtiement shiet a
first-resiliently extendable flexible tension cable 5072 is routed in the

recessed portions of the first slab 5056 in a er ¢Shmhgr t hat shown
in Figure 11 and serves to bias the frame portﬁ%ﬁg'iamapﬁh§Jg second

resiliently extendable flexible tension 5 cable 5074 is routed in recessed
portions 5062, 5064, 5066, 5068 and 5070 andgserves to hold franme nenbers
5002, 5008, 5010 and 5012 together. As with the fl oor panel described in
Figure 14, the poritwews of the tension cable which are routed in a

| ongi tudi nal and fransverse recesses lie.in a. first_plane r the |
portions which aréEf‘F’Bﬂﬁ E’oﬁg‘ﬁe & %F%F@%WEFY %%@i‘e@exfb%ete?sf?n%‘ég@ds Touted dn
spaced apart fronghé fegesfedipition iR first s1ab 5656 il Omirner sirbilhr toWat@howh(n Figbteds and
described with respect .to Figure 11. Fiqure 69 Refer.r.i to Figure 69, .
first and second ﬁeg'ﬁpsb’ﬁf'f PP PASHOES f”é‘&@b?& SeR %&%‘%Fﬁ@@gﬁgﬂgﬁwﬁﬂ“
connected to the dable S0P ishonbdsinTtebiied portig S062; (5064, 5066, {9068 inda5000 astends to
i nner portions of t he pan | st r of nesh.naterial | .
Sl ar o wire. AoPaisgeottat g3, 500, shio'she S04 peBer, B SPaTRR foor Bone] igeived
simlar to wre neWHigssddothe Fpogione ofl theviedsiont dable astidhpare aoutédint a ildnginaitnah and
rounded corner portion 5080 to.mat.ch the curvature of fra e 012.
The first and seoUroRE BRaedR MESH plmeyiobfe B gomiom il iR i e dpgcra
the second pl ane resessehlie in & bezonti playen spabed apart dnonki the firso plane) sinilaf tot thesuting of
cabl e are roufed. ner e ho, | sS4 hen 2 O poured over the nesh
mat eri al suchiﬁ_haﬁaﬁoﬁéﬁﬁré’%é’%%?é@'%ﬁ?’l‘Jldi nal and di agonal recesses are
fill'ed and the concrete is finished to have a snooth planar surface. The
reverse side of ngrg&gel is finished in a simlar manner and includes

third and fourth n cables, third and fourth layers of nesh and a
second fini shed Referingfto Figarer 9t Hrst £8 secobd lgyarsedfeRehaenial §0F6tand $978 aregensdpeda

fini shed panel a ' t ' ' ' I ' .
has a 11t ehed | AporatRsa 0 e iU S0 sk Y AU OBACA shobnd onit el b
5032, 5034, 5085, t0R8e¢l. Jbe first BetHf medusaterialiis 5Ddier tohwirstmesh 820 showh in Figure 16.
cor r espondi ng_CORAECL el d: HYASHirhd o vhRdmest836%0r 4016 B0 1 OB Ui n0
and 134, respect ﬁ\?‘g%cb S %é\fm kni&gutrOe 6 Ifmt Ee %0 Q%onnecttlhng e'i)nges
protruding from tarfeundedhesimen nertiom 8080 toymafels the eervatire ofifame memben 80120 (Tha est el
act as co-oper at spgnf RHE O deh HERAS 11¢hh GMnid ﬁxa&g%&gltﬁq $eSord iRk T which the
el astically under seismc forces I nposed on the foundation or panel.
diagonally extending portions of tension cable are routed. Concrete (not shown) is then
20 poured over the mesh material such that the transverse, longitudinal and diagonal recesses are
filled and the concrete is finished to have a smooth planar surface. The reverse side of the
panel is finished in a similar manner and includes third and fourth tension cables, third and

fourth layers of mesh and a second finished side of concrete.

25 Figure 70 _ -
Referring to Figure 70, a finished panel according to the invention is shown generally at 5082
and has a finished interior surface 5084 and protruding connecting flanges 5032, 5034, 5036,
5038, 5042, 5044, 5046 and 5086 which mate with corresponding connecting flanges 124,
124, 4012, 4014, 80, 4032, 4030, 80 and 134, respectively, shown in Figure 65, the

30 connecting flanges protruding from the panel and the flanges protruding from the foundation

act as co-operating connecting means which are operable to deform elastically under seismic

forces imposed on the foundation or panel.



-62- Curved Exterior \Wall Panel Figure 71 Referrlng to Figure 71 a
plurality of frame nenbers for formng a curved éi@t'érthérfemépﬁmﬁﬁh%ﬂ'eﬁs
shown general |y at 5088. The pl urality of frame nenbers includes first and
second curved 5 frame menbers 5090 and 5092, fig4. and {s3cldhidl 1888 menber s
5094 and 5096 and first, second, third and fourth intermediate frame
nmenbers 5098, 5100, 5102 and 5104. The end m&#rers 5094 and 5096 are
simlar to nenbers_420 and 432 of Figure 22 while the internediate frame
menbers 5098, 5106urepddExtegiagW Banehr e sinilar to menber 5006 shown 10 in
Fi gure 66. These rp;ma@vﬁ therefore require no further description. The
first and second curve ame nmenbers 5090 and_ 5092 are mrror inpges of
each ot her and théﬁ‘e@%‘ffgé"g%ﬂuiﬁ Higpluralicg of frame uembers frdormingiEprvebeteriar wall pasel

def,f,” bgggoFlh gure lgﬁloﬂrﬁgena@fl?‘ﬁtrm 'fﬂé Erg%(gf%%edeﬂ%ﬁ inE16des Gkt h&ﬂd;eéohﬁﬁﬁ\éed
nenoer as_an I nterior ac avl n I rst on thir
fourth and fifth [EMEImeSHeEs |§9§§ 35"%5 5§ gnd speand e Mb%fﬁéoif 9096 and first,
respectively whi cRecahd tﬁaﬁmdo@maﬁemiwaielffa&e,meame 5098, 5100 s10andd 5ro4t t h

i nternmedi ate portions 5118, 5120, 5122 and 5124, respectively. The franme

menber 5090 al so has first and second opposite end portions 5126 and 5128,
g ig gect ively. 20I Ea];e &deﬁmmrmbomdmaﬁﬁnﬁka thefiBérs 429 aﬁ@esgldggxgﬁm vl the
respectively for ei vi re in
end portions of coFFEed & m@&ﬁ"tﬁé@gé@ﬁﬂgza‘éﬁéﬁiﬁ% F’v@é k("g’F‘
EI gure 71). Siyo | &EFl‘gure?&C nhésehﬁmnaﬂthaﬁeﬁ:r%ﬁueg?4fﬁﬂz Bdes@ip a&, ﬁfbaﬁstamjsm4h
as a respective pair 0 in t t
25 respective paﬁ“%’edotg xﬁgnng?%@m? g‘g%gg %i%‘ﬁroéffﬂaggﬁi}f“gﬂﬂ‘ﬁ@géw? &P’\g’lﬁs
of the correspondifing carRédefrimthaiier SE0hean se 368hed5100, 5102 and 5104 '
respectively (of Figure 71). The pins are permtted to nove axially in the

openi ngs thereby permtting the curved end nenber to nove in a direction
parallel to the i Bigaref#di ate nenbers and end merrbers 30 The panel

portions 5108, .5110, 5112 . 51 116 .are f

panel portion 1§10é1\’m jt%ng&rgs ’r‘?%g‘ﬁ? Z'i 5 Q%g ncﬁnﬁﬁl agm’F?a e¥mgnd
ﬁec (IZ nd bs pac ed . apfihavmgd'ixsn sepond athird, fnmﬂi@d mﬁpmmmos;mmuz \5314/andtSHE6,

ooks being sim A .
tensi on cabl e hoogép%%?y]‘gﬁgl ?%gémgﬂ@a?%g% a’eanrggéﬁg%gdcegga ar ia“{l%e?omons
bol st er hooks 515811855120, 5132 aad $324, mpmged’lhmanel member S0 also has first and second
- opposite end portions 5126 and 5128, respectively.
20

Each end portion 5126 and 5128 has an opening 5130 and 5132, respectively for receiving
respective pins 5134 and 5136 on mating end portions of corresponding end members 5094
and 5096, respectively (of Figure 71). Similarly, each intermediate portion 5118, 5120, 5122
and 5124 has a respective pair of openings 5138, 5140, 5142 and 5144 for mating with
25 respective pairs of pins 5146, 5148, 5150 and 5152 on the end portions of the corresponding
intermediate members S098, 5100, §102 and 5104, respectively (of Figure 71). The pins are
permitted to move axially in the openings thereby permitting the curved end member to move

in a direction parallel to the intermediate members and end members.

30 The panel portions 5108, 5110, 5112, 5114 and 5116 are similar and therefore only panel
portion 5108 will be described. Panel portion 5108 includes first and second spaced apart
tension cable hooks 5154 and 5156, respectively, the hooks béing similar to those shown at

- 5050 in Figure 66. Between the tension cable hooks 5154 and 5156 are located three spaced
‘apart chair bolster hooks 5158, 5160 and 5162, arranged in a line.



-63- Fi gure 73 Referrlng to Figure 73, a curved slab of styrofoam 5164 is
formed with the same curvature as the curved fraﬁblsn@dbewspléﬂé?ﬁemmhei@% of
Figure 71 and has a web portion 5166, a plurality of |longitudinally

ext endi ng recessed portions 5170 and a plurality i 5 5168.
Figure 74 Referring to Figure 74, the rra-ma‘-acturggg t?\eB%é'E\k/g%panel S
begun with a sheet of nesh materlal 5172 which is laid flat on the

manuf act uri ng Figwe3 A wat er irrperneabl e nenbrane 10 such as tar paper
5174 is laid fal_.on, t mat t. ofoa sl ab
5164 is laid o%&'flﬁgg I!]E“rg? BT S fs??wfga}@g%"f’g%#y%%pﬂ%& e ™ the
end and inter nadhcacteveﬁrfm mmbbsrﬁ%mwzsﬁgﬁgmsmapd Bﬁmweblﬂmmﬁtmmmd

5090 and So0p Sytaly B ERRRARNY Bk Kby Pl ot Wl 4 iy o EAE pBRERC

menbers (sugh 51585134 and 5136) are received in correspondi ng openi ngs
(such as 5130 and 5132) in the curved end franme nenbers. The tar paper 5174
and nmesh material 5172 are then bent upwards to follow the shape of the
curved styrof Eigua#d t he edges of the nenbrane and nesh are bent over the

20 end nmenb t ved

frame nenbersqg%?f&aﬁ?}%gg%‘ ‘Iﬁ—!@mures g}%@@?é@ggﬁ:@%ﬁ%@@%geg 1, 72
and 76, a si ngnateriabS§7 which F%lméﬂﬂt@nma@nﬁmgmoef t & Waleimpericphie Bamlgam®s | s
routed betyg e%u&ﬂ@éxﬁﬁ i Q7413 0l k%?%ﬁ'&ﬁxé&ﬁ i sedPhatle Gl @fbr?cﬁlm g tion

and i s tensioned usi turnbuckl e 5157 suc that t he curve anme nenpers
5090 and 5092 %ﬁémﬂﬁﬂgﬂﬁﬂ@glmf’aéﬁﬂnst the end menbers 5094 and 5096 and the
i ntermedi ate nenbers 5098 - 5104. 30 A further layer of nesh material 5178
is then connected between the end nenbers 5094 and 5096 and the curved

frame nenbers E@o87Hnd 5092 such that a curved inner plane 5180 is defined

by Lhe Mesh Maifurisfl oo FifrdPS a8 ind fipelhliitrakte minIRANSIOR! 06 034, Nrpg] edge

5182. shown best 1 n Figure Is preforned to conformto the curved i nner

pl ane 5180+and10%kand; 3184 ag lmm @eaecefﬁedwrtmaﬂﬂén@&aemm frame membasH B80S t o
form an e dge dad 5092 26k placBEigh iR iR such that the pins of respective members (such as 5134 and

5136) are received in corresponding openings (such as 5130 and 5132) in the curved end
frame members. The tar paper 5174 and mesh material 5172 are then bent upwards to follow
the shape of the curved styrofoam and the edges of the membrane and mesh are bent over the

20 end members to embrace the end members 5094 and 5096 and the curved frame members
5090 and 5092. '

Figures 76 and 77
Referring to Figures 71, 72 and 76, a single resiliently extendable flexible tension cable 5176

25 is rbuted_ between the tension cable hooks 5154 and 5156 of each panel portion and is
tensioned using a turnbuckle 5157 such that the curved frame members 5090 and 5092 arz
held snugly against the end members 5094 and 5096 and the intermediate members 5098 -
5104. ' '

30 A further layer of mesh material 5178 is then connected between the end members 5094 and
5096 and the curved frame members 5090 and 5092 such that a curved inner plane 5180 is
defined by the mesh material, as best seen in Figure 77. A concrete retaining edge 5182.
shown best in Figure 76, is preformed to conform to the curved inner plane 5180 anc is
riveted, welded or screwed to adjacent frame members to form an edge defining a perimers:

35 :-of an inner surface of the panel.



35 of an inner surface of the panel. This is_the replacenent sheet
-64- Figure .78 Concrete is then poured over the nmedhisisttbeiraplasaments siudet
that it  flows into the recessed portions 5170 of the styrofoamslab to form
concrete ribs 5184 therein with concrete web porti 5186 Wale)
between the ribs 5184. The concrete of the ribs th;ﬁé?ee'xtinagﬁ&ggﬁs% t he

i nt ermedi at e menbers 5098, 5100, 5102 and 51%% and the tension cable 5176
while the web por 'ons, 5186 extend about the mesh material 5178. The
concrete is |left tifdrsturbed to cure, whereupon a smoothly curved inner
surface 5188 is f Comesk isAharmotelloyerahe mesh watérinl 53781 suelc chaSit HOows &utd e rexdssby

convent §onal 11 ni SHEREH A e el P8 TR et B} SHASn R Bplerey et

Figure 79, a fi ni pdrichsSi86/tindingimtwars dexibs A4t (The bencrera e rihs thus estixas/mbout
generally at 5192  The el h ] i N d10 4. .. 5196,
5198, 5200 whi %’h (s ISTBTS membl3s %ghglﬁ’g’s%@%t%?@%%gé‘r“{]n‘g? ge%%‘%%?‘g%ts}}grﬁ e

connecting porti oweb gortions 5186lestend aboatainteesh matpridl$178% oFlel comset6i 2¢ft indBturled &

and 650 shown in Figure 31. an hus_each ha Y kng far .
outing of util i Geadgrean s Bk BBt sl st Wik & ARSI Hevel by
for securing the suafac519@isdormad pythe first pesteinatenial S1A2radd miay be smovthdy finishied usisg 80
2 0 Referring to,Fi . 30, I.§n.shown i medi ately prior to
assenbly on the cﬁg\fg@eﬁg’%%ﬁl%&%ﬁ%@%%&éend f oundati on adapt er
portion 4002 &Ad side foundati on adapter 4004. The fl oor panel is |owered
onto the foundatiﬁpufg_ngers such that flanges 5032, 5034, 5036, 25 5038,
5046, 5044, 5042 86 mate with correspondi ng connecting flanges 124,
4012, 4014, 4030, Refgdng todtguzaily, 4 Gaished cerpedmanal @¢oprdivie the invensign issheovear geperallyi on

052 is | d adie o] [MaTale rwhidheSten
cooond. thi oy andP BB the oL b bi e QlidAing BEraBREROH, SR 108/ 200 wpich'eBtens

second, third and fourth adapter ‘connecti ng@@ : ) 04 )
5208 3 0 are | aiantwasdsirasbisspective aemners theges e sanneqtng pordorsgresimibyr Gowpnneghing

5042, respect}iyelriohlgyaC g4e! 848 %' 650 RRAn f’%ng F1SaddRB eh a8 rddfiRfiveldBbning
foundati on such that connecting portions 5200 .
for routing of utility service conduits and each has a threaded opening 5201 for securing the

panel to an adjacent panel or foundation member.

Figure 80

20 Referring to Figure 80, a floor panel is shown immediately prior to assembly on the curved
foundation member 4000, end foundation adapter portion 4002 and side foundation adapter
4004.

The floor panel is lowered onto the foundation members such that flanges 5032, 5034, 5036,
25 5038, 5046, 5044, 5042 and 5086 mate with corresponding connecting-'ﬂanges 124, 4012,
4014, 4030, 4032, 80 and 134, respectively. The curved corner portion 4052 is located

adjacent the curved foundation member 4000.

Next, first, second, third and fourth adapter connecting flanges 5202, 5204, 5206 and 5208

30  are laid upon connecting flanges 5034, 5036/5038 5046/5044 and 5042, respectively. The
- curved wall panel 5000 is then placed upon the foundation such that connecting portions 5200
and 5198 mate with connecting flanges 5204 and 5206, respectively. First and seconc
adjacent wall parels 5203 and 5205, each having a length of 3 feet are then installed on the
connecting flanges 5202, 5204, 5206 and 5208 in 2 similar manner to complete the corne:

35 portion of the structure. '



and 5198 mate with connecti ng flanges 5204 and 5206, respectively. First
and setond *adj acent wall panels 5203 and 5205, eacTrhlma/ihogealdcen@‘nhsﬁgeﬁ
feet are then installed on the connecting flanges 5202, 5204 5206 and 5208
in a simlar manner to conplete the corner 3 5 P %on of t&éﬁﬁﬂgg?ure
This is the replacenent sheet -64- Figure 78 Concre I's then poured over
the mesh material 5178 such that it flows iTR% the recessed portions 5170
of the styrofoam% 74 O formconcrete ribs 5184 therein with concrete web
portions 5186 ext between the ribs 5184. The concrete of the ribs

t hus ext ends aboufongetetihthen pousedientr Hiecmesh misterial ST Such3hap Gt AGWORt0 AheirebekEed

and the tension %gmog!he%@fmls{ﬁoﬁ,gg M?t u%%&%&%@g@&&ﬂ%@ﬁ%&e&n&

mesh materi al concrete Is i St to cure ereupon a
smoot hl'y cur ved ipartiops 5186 extending betgrepnsthe sbn@§4. Abesepperet ofjthe gibs s mabout

surface 5190 ig ftﬁmaﬂnehmmtlﬂe%busrs%ﬁs @mh i i 5104 2l e t@ﬁlﬂmgﬁ?‘e gﬂ@ggw

fini shed using any conventional fini'sh such as stucco or th

Figure 79 Referri%e) P?’@Oﬁﬁﬁﬁ extend about fhe meghhmaterdal S178d The pracretedtisft ghdigurbed tohe

i nvention is sho g@ﬁb@é“gg, ﬂ%ggv fHed € &gmg g
portions 5194, 5%8% 519 5200 |ch3dexte$1%ﬂ€éustlwarﬁds frosrints?le g{t&%g&h&
corners thereof . sygiase S¥Risformeddpbyshe firsmeshanaterial 472 and may Q?Gﬁﬁ@bg' ifsigherizising
portions 642, 64Gny &hPenfbiil fimth SBP¥ kalcBo b e/, 31, and thus each has a .
respective openlng for routing of utility service conduits and each has a
t hr eaded operithg 5201 for securing the panel to an adjacent panel or
foundati on rrenberpgul-‘gyjre 80 20 Referrl ng to Figure 80, a floor panel is
shown i mredi at el 0 asie% éecg rved foutgﬁl%tlon menber 4000,
end foundation a a" “b’(%‘ﬂ“ie ?cﬁ?fﬂ'&ﬁfq YRILR 18 showp generail o
1; Bgzr ggggl |2 g gg%%pﬁgw% é%ﬁ@réjwmgaémwﬁngm smusxisgtsms dzb@ﬁmaﬁe:ééaaZ
t.e WMth cor 0

connect i ng fl angQ&¥§satro ’ﬁﬁ?@w‘%"fﬁm’mﬁbgﬁg igg?m%"%ﬁ?&‘%%es 5'8‘8 W‘g'l“%.
ThreT1D curved camneporkionsid2y 6460648 and 650shaie th Fighira8Enihd thiceachihasattedpdiivg oiening
menber 4000.

-1

for routing of utility service conduits and each has a threaded opening 5201 for securing the

panel to an adjacent panel or foundation member.

Figure 80

20 Referring to Figure 80, a floor panel is shown immediately prior to assembly on the curved
foundation member 4000, end foundation adapter portion 4002 and side foundation adapter
4004. ’

The floor panel is lowered onto the foundation members such that flanges 5032, 5034, 5036,
25 5038, 5046, 5044, 5042 and 5086 mate with corresponding connecting_ﬂanges 124, 4012,

4014, 4030, 4032, 80 and 134, respectively. The curved corner portion 4052 is located

adjacent the curved foundation member 4000. '

Next, first, second, third and fourth adapter connecting ﬂanges 5202, 5204, 5206 and 5208
30 are laid upon connecting flanges 5034, 5036/5038 5046/5044 and 5042, respectively. The
- curved wall panel 5000 is then placed upon the foundation such that connecting portions 5200
and 5198 mate with connecting flanges 5204 and 5206, respectively. First and seconc
adjacent wall panels 5203 and 5205, each having a length of 3 feet are then installed on thz
connecting flanges 5202, 5204, 5206 and 5208 in a similar manner to complete the corner

35 portion of the structure.



Next, first, second, third and fourth adapter connect}i?[r’lg°ff3ar’ax}&/42@£ -R 97
5204, 5206 and 5208 30 are laid upon connecti nghfsl igntge e5iacémenOsirer 038
5046/ 5044 and 5042, respectively. The curved wall panel 5000 is then placed
upon the foundation such that connecting g&rtions 5200 g(rpim te with
connecting flanges 5204 and 5206, respectively. graf%'t and second 'adj acent

wal | panel s 49207 anetha® @b clameth ihakiimgds furiregt inclofling the estepaof cadting a second
installed on the connecting flanges 5202, 5204, 5206 and 5208 in a simlar
manner to ccryabde substaoce abvoutsaid seconddayarf nagsh mragerials uct ur e. 72 49. A

met hod as clained in claim45 further including the step of castipng a
second cur aBle <\Bullding strugsarn fouadationanerpber) thedourdation member comprisinghy A

buil o, Strget u e OUiaL e TEpher o Lhg.! DUIRL R TR CRMBLLEL T o)
[ h d d .0 . ' bui | di

T o e TR RIS, T o

o o2l d 1 000 RNty SAlbc ERBEbnp Sl 38 SRRl oSk

joint; ¢) GRRMRFA Qaj%%rggoﬁi&ﬁr S4itl ROnddit thefider! béink | conhpbib/td afaajaSEnt

for connecting sald foun menber to an adjacent Simlar nenber, the

connecti ng FRANG d¥RALEH nisHed 9 foriwa defoemableljsiat;i cal | y when seism c forces
are inposed on the foundation menber. 51. A building structure foundation

menber as clcpi mednhettiag aneans Go-operativgr withrsaid holhew cahduib mesmbeg Sfof coaneoting
support portion for permtting access to said hollow conduit nenber. 52. A
bui | di ng st raidt founditeom deeniben towarb edjacent similaretheinbes; | the ncoBOestingr micans: heing
foundati on nenber has engaging faces for mating with simlar en agfi ng faces
of respect i wperabljeade rdeforsy elestically whepeseismis3forgesparel inprsed 1ony ¢he)fpundation
foundation nmenber as clainmed in claim52 wherein the hollow conduit nenber

i ncludes a %ﬁmtéﬁry | engt h of structural tubing having first and second end

OPenings AcaoSt! 6 hnd hihec ahor PePIESE, iy ' i . Hulr
comprising: : ; o
a) openings in said support portion for permitting access to said hollow conduit
member.
52. A building structure foundation member as blaimed in claim 50 wherein the
foundation member has engaging faces for mating with similar engaging faces of
respective adjacent foundation members.
53. A building structure foundation member as claimed in claim 52 wherein the hollow
conduit member includes a unitary length of structural tubing having first and second end
openings accessible at said engaging faces respectively.
54:- A building structure foundation member as claimed in claim | 53 wherein said
connecting means includes at least one elastically deformable flange rigidly connected to
said structural tubing and protruding from said solidified castable material, for engaging
with a co-operating flange on an adjacent member.

55. A building structure foundation member as claimed in claim 54 wherein said flange

is bolted to said flange on said adjacent member.

| AR



connecting neans includes at |east one-elastically defornmable flange
rigidly connected to said structural tubing and prottigds the feplacesnd sheet
solidified castable material, for engagi ng?3\(/)v| th a co-operating flange on an
adj acent menber. 55. A building structure undat i ped in
claimb54 wherein said flange is bolted to said fl aﬁg"’égg%% gﬁgagglent
menber . B%. 5 Huikling dtragturd fowridation froembkat asoolaimeddn dainc 531 whereim said
clai m 51 wherein said openings are forned in upstandi ng | engt hs of
structural taopehings awcformed gempstahding dengthisgiftstrangiral dubiog sechiredh gemenalijhatcrighton
with said hollow conduit, said upstanding | engths projecting fromsaid
support por tanglesofo 8ad dnneorEHNigHEoD &Yifly seidehelinve opdwis sud yupstrnding, lengths

bui | di ng nmenber nounted thereon. 57. A_buil di strycture foundati on nenber
as cl ai med (RIORFURETION S FURROTROTHOR OF Salr ey 256} Detng) QRgtablextonbs sesured 1o

conduit contai nj I nsul ating.. erial to provide insulating properties to
t he foundat i@%@ﬂm%gémoﬁgﬁgﬁﬁgﬁ?'on for a building structure, the
foundati on igacl udiNG:q: u ' f dat i e . .
conpri si ng: éﬁ)? Ea@&“ﬁ%ﬁﬁ%@%a@ﬁé‘%ﬁ%&% ngt%’?a F%&Pr@éaﬁéwg&@ﬁncsggghgqnogﬂdng

portion for | i BudsO ?ﬁmﬁii : tiha r “’Pﬁﬁr [

bui | di ng st rfégtt?lé#r [éw’n?ﬁ;}s a %I #orﬁvix?l%(% urt ﬁe%n%er tendalt%g F%ngt vfﬁas ivﬂieat
| east one ofinqMdtthef prepériies Rtk ifBinddAtn Sitinthepupport portion for hol di ng
utility service provisions, said conduit nmenber being connectable to an

adj acent si 58, arA geuidiibn Ferdpuilding sttuotre, theffonmdakibe incbididg: 1i1) connecting
nmeans co-operating with said hollow conduit nenber for connecting said
menber to ar)adjaaplarality ofifduadaticminembetsteactc compridingrg means bei ng operabl e
to deformel astically when forces are inposed on the foundation nenber; and
b) a pluralityibf @osolidifiest eastableomatesial fermedite inclyge 8tfooting pertiont fon gestingns
on each nenber to secure adjacent nmenbers together, :59. A foundation for a

bui | di ng st raicthe ground and4 FAPROKE POELiQN for supp a bpiiding STUEURB her furt her
conprising: a) .Qpenin in said support portjon for permtting access o
sai d hol | ow condﬁi t aaﬁ‘fgf%?“lp U m?@ggrs"é‘rt‘?}ﬁé‘@ Pethivisejpat least one”of said footing

portion and said support portion for holding utility service provisions, said conduit

member being connectable to an adjacent similar conduit member to form a deformable
joint;

iii) connecting means co-operating with said hollow conduit member for
connecting said member to an adjacent similar member, the connecting means being
operable to deform elastically when forces are imposed on the foundation member; and
b) a plurality of connectors co-operating with respective connecting means on each
member to secure adjacent members together.

59. A foundation for a building structure as claimed in claim 58, each foundation
member further comprising:

a) openings in said support portion for permitting access to said hollow conduit and
said utility service provisions.

60. A foundation for a building structure as claimed in claim 58 wherein said hollow
conduit members are in communication with éach other.

61. A foundation for a building structure as claimed in claim 60 wherein the

connecting means on each of the foundation members is rigidly connected to a respective

O




60. A foundation for a building structure as claimed in claimb58 wherein
sai d hol | ow conduit nenbers are in communication wi Thsdadhe srrmasement shaet
foundation for a building structure as clainmed in claim®60 wherein the
connecting means on each of the foundatior4renbers Pgﬁ.i gidigy Apgrmepted to
a respective This is the replacenent shot 74 hol F'ow'conduit merber and
wher ei n t he hobloweedridng hagbdrrai whertinethé eumebeting rogetheb of shef foundationsmeambers
frame with said hollow conduit nenbers of each of the foundation nembers
acting as sganss fa apacenfraer with6@id Aotlowncendusnmembers oficach of the rioundationas
clainmed in claim6l wherein the space frame lies in a flat plane. 63, A

net hod of sdBembery aghingacspace famednembdfsh el enent to a surface ultimtely

|l udi ng ¢ 12 Usleoataton)fof oo BINg SFESHE:% SBIE oy Bl S BTeR Bk KP3Fs

surface of Zai d rchitﬁ%ﬂral finish elenent such that said projection
ext ends genef4Pf i3 A%ai d backing surface; b) inserting said at

| eastone Py ecL ol bDLPeslith GAMARbSP Sl UerkBh B § sithéd HARLAN formed

mat eri al has Set, sal I'ng surface rests on a surfacé or “sal

castabl e My Eluabichfitl bR o A OhAGHIOh RERRE RN, Welhpd 5 mesh

material to erewmth; permtiing sald cas erial to

set about sg)d abchffsht RASt BACPESELtRD: tof H Vaslng TsuFfate/ of 8&id" AroBitdhird] finish
projection in said castable material and securing said architectural finish

el ement t heretéent@dch habedid peojedtioncsxtunds gexpralty swayt fofmsail badckinigsurfabement
as clainmed in claim63 wherein the step of inserting is preceded by the
step of secuw)i ndnseBfing faidmat least aife prejeotiom intasaid castable anateridl before siidamstable
clainmed in claim®63 wherein the step of securing is preceded by the step of
form ng sai dnaterialehast sebnentfrsajdebadking surfage geqts on jaourfage of saidgrasgblenmaterial,
hooki ng on to the nesh during the step of inserting. 66. A three .
di mensi onal SBidi atdeast 08¢ PRieCtioR cousTatHE Yth sajd mesh Material to gngage theravwith; gnd
panel s, each panel (ncluding: I a_gi rali of . fr menbers; .ii frame
menber con_né‘ét i RETREHAS S?‘Sr‘%é@hg?e@?‘ieﬂ E’oifé?hé‘ft sﬂ{ Eﬂégﬁrfglengﬁi?&‘g“’t therely m
a frame |ying b9 Golbdl Sl ihiectdtPil LATTadalil Htiah 8" SBFLE slh oLLifieBRRE

finish element thereto.

64. A method of securing an architectural finish element as claimed in claim 63

wherein the step of inserting is preceded by the step of securing.

65. A method of securing an architectural finish as claimed in claim 63 wherein the

step of securing is preceded by the step of forming said at least one projection with a

portion for engaging and hooking on to the mesh during the step of inserting.

66. A three dimensional building structure comprising:

a)  aplurality of building panels, each panel including:

i)  a plurality of frame members;
ii) frame member connecting means for connecting together said frame members
to form a frame lying in a frame plan, the frame defining a perimeter of the panel, the
perimeter bounding an interior portion of the panel;

iiiy biasing means for biasing at Jeast one of said frame members inwardly,

generally in said frame plane, towards said interior portion of the panel;
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per?nete? bounding an interior portion of the panel; iii) biasing neans for
bi asi ng at | east one of said frame nenbers inwar dl Yhisgerke a¢placémentsheet

frame plane, towards said interior portion of the panel; iv) a first
solidified castable substance cast in said%nteriog portipm ¢fjGt |gg7f rane,
bet ween said frane nenbers; b) panel connecting s for connecting said

bui | di ng panel s ivpbget fisst solidifie¢h zasdble subseante oast i azid ibterioy popsionadf] the tframe,
deformel astically under forces inposed on said panel; c) a plurality of
connect or s fhstwess-sspskframe memperss r especti ve connecting neans on each panel

to secure adjacent panels together. 67. A three dipensional buildin
structure ad)cl MApgdconneeling Megps e contecting seig- Rpikding paRelt dogrder; ﬁ@e

S
on each panel includes a pr.ojecti ortion extending.frameach panel, the
o1 ecti ng. GORIRGHE Rt beigk apetablh RO khcah Sty s Soa febdsa b i
the franme of Qe panel and being integral with at | east one frame nenber of
t he panel. . A three dinensional building structure as clained in claim

66 wherein e fr : I AGE : ; We e f

dof i mi ng & sndUB L 8P Ghbebon i B EraRRp Sk feBlellide SRbetiRriEme Gt
bui | di ng comandisthRBeurd adjacéntPatéld ddevhep! Spaced apart vertical nenbers
aligned to I'ie in spaced apart vertical planes; b) a plurality of

hori zontal mIbeK Sthes dpaemibriad Widig seactureg abedlerd 0icdhite’66 dlerdilNber S
to define a plurality of spaced apart horizontal planes intersecting said

vertical nerbeperating comegting aleahs/ onfeabhigadelnpcludes bsprojesting oriiemt extendmgi d
spaced apart horizontal planes, each of said panels including: i) a
plurality offrdm zeash memtlerthe projectifig pottiore axtending rinex diragtioneparalléloto an edge
connecting together said frame nenbers to forma frane lying in a frame

pl ane, the fPogian abthenframge Hf be pagal and beinghiategea ayith ahleayianerfsame mesmhediodg
an interior ortii)n of the panel; iii) biasing neans for biasing at | east
one of sai d %% BEHlnenbers inwardly, :

68'. A three dimensional building structure as claimed in claim 66 wherein the fram_e
members of adjacent panels form a rigid space frame defining the shape of said three
dimensional structure.

69. A hi-rise building comprising:

a) a plurality of spaéed apart vertical members aligned to lie in spaced apart vertical
planes;

b)  a plurality of horizontal members connected to and extending between said vertical
members to define a plurality of spaced apart horizontal planes intersecting said vertical
members;

¢) a plurality of building panels disposed between said spaced apart horizontal planes,
each of said panels including: |

i) a plurality of frame members;

ii) frame member connecting means for connecting together said frame members
to form a frame lying in a frame plane, the frame defining a perimeter of the panel, the
perimeter bounding an interior portion of the banel;

ili) biasing means for biasing at least one of said frame members inwardly,

generally in said frame plane, towards said interior portion of the panel;

N




genérall‘y in said frane plane, towards said interior portion of the panel;
76 iv) a first solidified castable substance castThigisSthietrsphicefient sheétt i on
of the frane, between said frane nmenbers and about said biasing means such
that |oads i nposed on said solidified cast®le suhstance gr 6 gyt erred by
said biasing neans to said frane nenbers; and v) 38hn c?iﬁ‘é neans for
connecting sai d ieacha fiest sblidified castab)la cubstanos vast in sdid inenine poitiog ofcthe frameé,ng
operable to deformel astically under force; the panels being connected

t oget her t o Heoweanssaig dramer memberseandnaboyt s#id Diasing weansnsuch thattlpads,impgsad on

spaced apart horizontal planes and said spaced apart vertical planes, .the
connecti ng ﬁé%%oléﬂ“\ﬂ?fgﬁé{)@%ﬁ(ﬁuaw Fﬁe‘rﬂv‘ggﬂegampéﬂ Bigsing torSAde frame
connecting the space frame to the vertical nenbers and horizontal nenbers.
70. A hi-ri SBUBRY Py as claimed in claim69 wherein the connecting neans

f ti ' t her ' f
connecting the SBnclepetBBrEpkCRE Mol ek 8 RRE! kTl TRAREN Rinel he

i ncl ud | ' ' ' ' I dj t th
vortical colmumiotghs SelnBbeP ARl B By R P ek ol ai med. i n

claim 70 whepeipandivding’ Soreted Jopthdrl @ for@¥d Rpste Rarde Uefifiibll A aRay A Witst O
an edge portion of a frame nenber of the panel and wherein the projecting
portions ar eetviéenosaid spadell dpasiPherionel fplaie anensaRy spacéd apard vestival plafies, the
plurality of building panels for formng a three dinensional structure, the
panel s i ncl wonnerting)meana onl panelsi adjaceit the yemicalearitchiosizobipl nfendbers conmeting the
connecting neans for connecting together said frane nenbers to forma frane
lying in a fspasecfrpmnate thet vertical membess and hoyizenfabmemberse of t he panel, the
‘perineter bounding an interior portion of the panel; c) bi asi_.ng neans for
bi asi ng at |%astA otirissr building fasaslaimed e rcaim, G whereing dige cannegting, megng for
frame plane, towards said interior _portign of the panel;_.d) a first

sol i di 11 ed ©ouPeRng adisent prels togptbr and. th agpecting: migRs: fob FoBRCHRE the apaee

et weer Sai Gebhe T, e NeFi o g lFel S0 A2 g, picine
bi asi fng ma%r&&s%dﬁﬂgaﬁﬁmrﬁ'ﬁ@ﬁ 'adjacent the vertical columns and horizontal beams.

71. A hi-rise building as claimed in claim 70 wherein said projecting portions extend in

a direction parallel to an edge portion of a frame member of the panel and wherein the
projecting portions are integral with respective frame members of said panel.

72. A plurality of building panels for forming a three dimensional strucﬁue, the panels
including:

a)  aplurality of frame members;

b) frame member connecting means for connecting together said frame members to
form a frame lying in a frame plane, the frame defining a perimeter of the panel, the
perimeter bounding an interior portion of the panel; |

c) biasing means for biasing at least one of said frame members inwardly, generally
in said frame plane, towards said interior portion of the panel;

d) a first solidified castable substance cast in said interior portion of the frame,
between said frame members and about said biasing means such that loads imposed on
said solidified castable substance are transferred by said biasing means to said frame

members;
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77 e) connecting neans for connecting each of said panels to a
co-operating connecting. means of an adjacent said ga¥fels, theHeplasamest shept
nmeans bei ng operable to deformelastically under forces inposed on said
panel ; and f) a plurality of connectors €b-oper alg Wi Zhgsggg }sﬁepel
connecting means for connecting at |east some of sald pané€l ether to
form a transg)or tcnnectingomeasnfor coanstihg eaéh bbbaid panels so1h fdocoperdtinguednaectofg
panel s and connectors to forma dwelling fromsaid sufficient nunber of
panel s and smeahspaheins adjgesnt t said panels ahed conaectingr meanso beingnopsirakie . to7 defosm
three dinensional structure as claimed in claim72 wherein the plurality of
connectors cyastisellynundsy fafces impesed parsald pavpla&edi ng nmeans i ncl udes
co-operating_neans for co-operating with g han%‘ai ng, crane for lifting said
transportati®n chrittuialy of 700nnectors ca-operating i ¥ |sagq R3TEl, cannectipg megng for
claim 73 wherein said co-operati .reans, i ncl ude crane_ada r _operabl e
Lo be engagddiBGet 8t IEGRPRG ) SHA barels WeetiPr o dgfh Y Sebimtaion chaveion
menber, the r [ Si Bk A: LAif i

o i el ude PASFRSONEhE R sRRicidht mumBert hitels 10 JoBaLANS fo Pk dlel Y 56
portion for s Il di r a; o if}a‘gﬁ%{
ext endi ng Ie%&t)ﬁg\fﬁsdéa?nﬁg. regi;{}ﬁgﬁlg %@gglladp o})st ?‘%égolf)%?ﬁ'gn% sa on
support por tdgpthingai d hol | ow conduit nenber including a unitary |ength of
structural tubing having first and second end openings; c) engaging faces
for mating i3 h Aiirdeadintsig@hl grictarsap claimeddntolaim 9] wherdin fheupkigdlity rof
menbers, said first and second end openi ngs of said structural tubing being
accessi bl e atonsedtorsecogopprating with ssaid pared tconmecting amsdns! includes reeedperaingemesns
for connecting said foundation nenber to an adjacent sinlar foundation
menber, the foooo@periating witng hivsiling coansrfap lilingsaitetransporationtsoptainey. when
seismc forces are inposed on said foundatjion nmenber, the connecting neans
i ncl udi ng at74- eadttheseedigmensiopalastructyeras, ¢laised in elaige 73; whereip said corqpsmting

said structural tuhing and protrudin romsaid sqlidifjed.castable
mat eri al, fJPCAHJEGH wr@ﬂg é‘?@éﬁrd’&%?lq rﬁg;efqn&?éfé‘ nsaéf“‘a&%jhggé?mmf oundat i on

menber .

75. A building structure foundation member, the member comprising:

a) a solidified castable material formed to include a footing portion for resting on the
ground and a support portion for supporting a building structure;

b) a hollow conduit member extending lengthwise in at least one of said footing
portion and said support portion, said hollow conduit member including a unitary length
of structural tubing having first and second end openings;

c) engaging faces for mating with similar engaging faces of respective adjacent
foundation members, said first and second end openings of said structural tubing being
accessible at said engéging faces respectively; and

d)  connecting means for connecting said foundation member to an adjacent similar
foundation member, the connecting means being operable to deform elastically when
seismic forces are imposed on said foundation member, the connecting means including
at least one elastically deformable flange rigidly connected to said structural tubing and
protruding from said solidified castable material, for engaging with a co-operating flange

on an adjacent foundation member.
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This is the replacenent sheet 78 76. A building structure foundati on nenber
as claimed in claim75, the nenber further conpri siTidg isdhe replacemgst sheetai d
footing portion or said support portion for permtting access to said
hol | ow conduit nmenber. 77. A building strud&ure fotﬂéQat i of OehiEr19%E
claimed in claim75 wherein said flange is bolted ®4ai d fl ange on said
adj acent f ouldatA cbnitding structife: féurisationli memisarr asc claimed durdaiti Gh, rthermemberhe
foundati on nenber conprising: a) a solidified castable material formed to
i ncl ude a f durthegcqroprisiegs f or rest| ng on the ground and a support portion

for supporting a bujlding structure; b) a hollow conduit nenber extending
| engt hwi se i3 atoncEHgs lﬁﬁéldofo%lagcp%%‘t PR A8 YUPPORY PORPT foraperapitigg  access to

portlon aﬁeﬁ@ nect o secu ed to said conduit nenber, for connecting

sai d condw tS W Cop ‘Erent SI m lar conduit member to form a

def ormabl e jpj nt _
el astically ﬁ’nen“é’ﬁﬂg‘# ces ar %%B% %gﬂﬁ'ﬁ%&?}g ﬁaét o eﬁé‘ﬁb“&d. ﬂ%g.e A
bui | di ng st rlk'%BH&FtJﬁ‘rH‘ﬂ Jpﬁﬁcéﬁf&i RGP meRps @2l m 78, further '
corrprl sing: a) openi ngs pport portion or ‘permitting access to

sai d hol | Owwn%bhﬂﬂﬁg'%&hctu?@fouﬁdﬂwd ﬂbﬂgers R‘Hé%hﬁda‘imh%élﬂ@ér' p&*ﬁi@?r as

claimed in claim50, .further including a plurality of upstanding st uct ur al
tubi ng nenbe)s sesslidefied@REbR mytetihl forfied (G MPhRR 4 footifg poftichofoiteitingt drdthe

with said conduit nmenber, said upstanding tubing nmenbers projecting through
sai d openi n@oundsmiaiswyop(rpdmpmmrlsuppmudgladmnigmgmmuamke; to be secured to a

bui | di ng nmenber nounted thereon. -72- 49. A nethod as clainmed in claim
45 further ibcl udholowheonduit pmemberasxtending lengtiowise doratbleastsories pfiseid fonting
sai d second | ayer of rresh mat eri al . 50. A building structure foundation
menber, the DYE $3i¢ sUppOR{gportion;

c¢) a connector secured to said conduit member, for connecting said conduit member
to an adjacent similar conduit.member to form a deformable joint; and

d) said connector being opérable to deform elastically when seismic forces are
imposed on the foundation member.

79. A building structure foundation member as claimed in claim 78, further
comprising: .

a) openings in said support portion for permitting access to said hollow conduit
member. .

80. A building structure foundation member as claimed in claim 50, further including a
plurality of upstanding structural tubing. members secured generally at right angles to and
in communication with said conduit member, said upstanding tubing members projecting
through said openings in said support portion and being operable tc; be secured to a

building member mounted thereon.

-
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a) a solidified castable material formed to include a footi'ng-p_ortion
for resting on the: Bristhea HasBte@Réplaggaort portion forrw&pma%ggcg bu'k)l gi ng
h T" i ca<t b

structure; 'b) a holfl HAW e xt endi ng | engt hwi se i n at e
said footing portion and said support portion for holding
utility service provisions;, C openi ngs in sai dV&y ‘por_] 33(MAR 4agef or

permitting access to said hollow conduit angsaid utility service
provi sions; and 15 d) connecting nmeans for connecting said
menber to an adj4@centA siefiibd a$ chiiE i clainh @5 dndRe diclubilg MRS OEtAIGhgOP Scakd ©

to deformelastically en.seismc. forces gre inmposed an said nenber. 51.
A bui | di ng structureF3 ﬁ&'ﬁ’f‘%%‘ﬁfﬂ‘{seﬁ?ﬁfygf%ﬁﬁm@f th 50 wherein the

menber 20 has engaging faces for mating with sim | ar engagi ng faces

of respective adjacent . il di . foundati on
menber as clai méd i n“Qal ﬁggﬁﬁﬁ%ﬁgdﬁn?%égﬂb&gl‘g?/gvmgé)ﬂneg%#prrl&ﬁé udes a unitary
| engt h of str@uctural tubing having first and second end 2 5 openi ngs
accessi bl e at said engagi 758 ' : 1] di ture
f oundati on nenber asggl ai rQrg%}{l n gsgalﬁ%%g @%‘}e‘?dnésﬁg} eé‘é&éﬁh&ﬁrﬁ%%%@@

i ncl udes at |east one el agethegrdupd ahdfaosuppant nortidnfergupporting @l bpildiog stortues] t o
said structural tubing and protruding fromsaid solidified castable
material, for 30 engaging with a co-operating flange on an

adj acent nenber. 54.b) A pbellow sepduittexigading lengthyvisedn af least onspbeaid footing portiand | n
A ai m 53 wheyei n sai d fl apgEaidSubetinsRioh foriRidthe WiBR I6vR pdsfdndd] acent
menber . -73- 55. A burl di naﬂgt ?ﬁctouref four%clllg?t?on me%ber as clainmed in
Cl ai m 50 wherein said-openings are forned in upstandi ng I'engths of '
structural tubing segyred skl sibbort p&Hb ﬁf‘ﬁérﬂﬁnﬁgfi’ c@fiho isitg BATBW-Rh&AL | ON
wi th said hollow conduit, 0sai | .q.stg‘%gi ng I enngt S projecti 39 fromsaid
support portion of said niiffaid

1 seraice progisiopEBid to 5 be secured
to a building nmenber nounted thereon. 56. A buil ding structure foundation -
menber as clainmed in Caim50 wherein sard foofing portion includes a

hol I ow conddi® cont afhi ng®PREHPEMIaRYOR EANBscHiag saidgnepbenP spadjasert igylptfppmber,
properties to the foundat{herohRBRR meadd being operable to deform elastically when seismic

forces are imposed on said member.

51. A building structure foundation member as claimed in Claim 50 wherein the member
20 has engaging faces for mating with similar engaging faces of respective adjacent

members.

52. A building structure foundation member as claimed in Claim 51 wherein the hollow
conduit includes a unitary length of structural tubing having first and second end
25 ' openings accessible at said engaging faces respectively. N

53. A building structure foundation member as claimed in Claim 52 wherein saic
connecting means includes at least one elastically deformable flange rigidly connectel
to said structural tubing and protruding from said solidified castable material, fc:

30 engaging with a co-operating flange on an adjacent member.

54, A building structure foundation member as claimed in Claim 53 wherein said {lang:

is bolted to said flange on said adjacent member.
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extendi ng | engt hw se ne of said footing 15

portion and said su or hol ding utilitDateer vi Je3p‘?’6ﬁi1996)ns;

ii) openings in said support portion for permitting access to said

hol | ow conduit and said utility service pr" oVi~si ons; 20 iii) connecti ng
means for connecgking,s t acent si.rilar nbe he ..
connect i ng maans%%bel #gg“'%énﬁ %‘é’f %8%4;8 ng g?t‘l'scgf‘?’ﬁ\}%gm?o@cg erglp said

i rposed on sai d nenbepeningsekeFormed in upstandihg lengtss qf| streauralt tybing secwrad gatmlly arf or
co-operating with regpec C S .t

adj acent menbers toge?ﬁe#hl\égé&w% %doun |onw@g?§§ﬁ§ﬁﬂa%§%t’ss% ﬁg’%&&g €as
clainmed in daimb57 mah&aprmecmmm“@mmrﬁ@l ¢fmaidmbgfan§éjei!gbmabdlatol on
menbers are iy comu E%Sr!e? ;ﬂ%xed A foundation for a
bui l ding structure asgéc al mEabdA% %t erern the connecti ng neans on
each of the foundation nenbers is r| gl dI y connected to a respective holl ow
conduit in its pspeatyy g&fﬁ&ﬁf paalo -&g@@gﬂ %gwﬁ Eaﬁh‘%% t he
78 71. A three gerrengxl on&]u structure %@%ﬁ%ﬁ%gﬂ} n aim /0 vﬁ%?el.n ‘ﬁig _
plurality of connect piriorigclugrs phollawcopfuitpostaining insvlating susterialte prayideinawisting

i ncl udes co-operati NGro So MR fo Rz Diedibk79 Wi th a handling crane for _
lifting said transport t|on container. /2. A three dinensional structure as
clainmed in &%im 71 wherein said co-operating neans includes a crane

adapt er oper abl g7t 0 ReofiastiAGsr @bﬁ:ﬁ%%@'tbé‘ﬁuﬁ&@dﬁ%ﬂ&& - A bui l ding
structure foundati on nenber, the ne a solidified

i sin
castable material foPed ¥ Bluyalfy of duwndatiop nEﬁ B’G“P‘?’Hﬁ‘ﬂ“&r resting on the

ground and a support portion for supporting a bU|Id|ng structure;

hol | ow conduit nenber extendi ng | engthw se east one of s OOtI ng
portion and said support ortlglﬁ’lbg’ ‘Ef“ﬁﬁftFngmﬂsF‘% °nFH€§"‘%!0‘I

unitary lengtsh of structural tpopicag ald\saidd sipporst podtivh :f@cgadingndmnpeyams

provisions;

57. Afoundation abwldln structure, the f n cludin
a plurality, of fou m QF ?ﬂ ich conpri sing: OFH)"Q% by WBPQC&W%%HWQ
O

ii) openings in said support portion for permitting access to said hollow

conduit and said utility service provisions;

20
iii) cohnecting means for connecting said member to an adjacent similar
member, the connecting means being operable to deform elastically
when forces are imposed on said member; and
25 b) . a plurality of connectors for co-operating w@th respective connecting means

on each member to secure adjacent members together.

58. A foundation for a building structure as claimed in Claim 57 wherein the hollow
conduits in each of said foundation members are in communication with each other.
30

59. A foundation for a building structure as claimed in Claim 57 wherein the connectir.;
means on each of the foundation members is rigidly connected to a respective kolle=

conduit in its respective member and wherein the connecting together of th:

A



cy " openings in sajd footi ng portion or said support porgi_o fdr 2_7.9
perm tting access This:Sheat ihs BednlReplacebndui t nenber; d) en gi% aces for
mating with simlar : s of respective adj acants Bdhadgplagament sheet
menbers, said first d openings of said structural tubing being
accessi bl e at said engaging traces respectively; and e) .onngct‘)nﬁ; ans

. . : : Date. :
for connecting said foundation member to an adjacent simTar foundation
menber, 1 he 1oNNR GhiAIdHRANRNACHALHR Ak indd® if AN/ RRGEEAHEY piPARY of
seismc forces are inposed on sal oundation nenber, the connecting eans
i ncl udi ng atcohRéstérs WocopRkatlg wath! swidipar %Bﬂie@tifcljé NGB inchidel \eolRARME CHled
said structural tubing and protruding fromsaid solidified castable
materi al , f dor esroperatigg withha hamgibing eedmetfon fiftfngaaiieraspartativt) codtiier f oundat i on
menber. 74. A building structure foundation nenber as clainmed in claim?73
wher ei n sai @2f | aldhbree gditnehsienhl tstrustirel af Ickaiged dn Glaiml 74 divbereint sdid woehperating
menber. 75. A building structure foundation nenber, the foundation nmenber
conpri si ng: megans includesiadirancadaptes opprablerfatbecngaged dyrpaid handling crame. a f oot i ng
portion for resting.on the ground_and a support portion for supporting a
bui | di ng st rdet J Building structgre foupdapiangrembsr, teBembenqoSIISHE: | engt hwi se in
at | east one,of said.faooting, porti.on.and,sald,suppprt. portion: c) .
openi ngs i n®ai & ?@fgfft caﬁ@ﬂl(el ’Bﬂwf‘gffoﬁ’é’%t‘f Hchﬁiéd"ggo@bgé)PB% fgr I’i%ﬂ"lng\/?n the
conduit ne : a C C . el It menber, for
connecti ng"ggtﬁlgxdg%m#&?q%%%fp&kﬁ&q go(?gﬂf)ﬁ(g]uégg}tﬁﬂgﬁn%%ﬂg&ut%ndui t menber .to
forma defo bl enieint. ' gé%(r?; is o€ e&[’lgk-
el astical | ylb?ﬁeral1 lsldél?dsv?ﬁcgn prc@%mg%géﬁen%dgggg_ q{nﬁ% I?ga&g@gg;t?%ﬁr? ?rfa%%@r% - A
bui I'di ng st HUEddH Sad L4 Sa3PoR{ pETBIBRLSaid holtbw (cBRdbt Mefbad Hckfding & Jength
including a"plurality of "Upstanding structural tubing nmenbers secureéd
general | y alof ktrGétirad feHigs hh¢ing figsti ahd R8cBTd¥nd dpesifigss t h sai d condui t nenber,
sai d upstandi ng tubing nenbers projecting through said openings in said
support por ) on opasinge im gaidpfootihg @ottivrber s#id wappbrt portidnufar chermittingiaecess to

nount ed t her eon.
said hollow conduit member;

d) engaging faces for mating with similar engaging faces of respective adjacent
foundation members, said first and second end openings of said structural tubing being
accessible at said engaging faces respectively; and
e) connecting means for connecting said foundation member to an adjacent similar
foundation member, the connecting means being operable to deform elastically when
seismic forces are imposed on said foundation member, the connecting means including
at least one elastically deformable flange rigidly connected to said structural tubing and
protruding from said solidified castable niaterial, for engaging with a co-operating flange
on an adjacent foundation member.

- 74. A building structure foundation member as claimed in claim 73 wherein said flange
is bolted to said flange on said adjacent foundation member.
75. A building structure foundation member, the foundation member comprising:
a) a solidified castable material formed to include a footing portion for resting on the

ground and a support portion for supporting a building structure;
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-76- b) a plurality of ho i%ocg‘}:al menbers connected to and extendi ng

bet ween-sai d vert L o R&“define a plurality of sp_ac_ed apar.t

hori zontal pl an"esok N H ﬁai d vertical nenbers; 510is is the replacementsheet
plurality of buil di posed betwgen said spaced apart horizontal

pl anes, each of said panels including: i) a plurali pyef za?a. Q‘?‘r‘oer S;
10 i) frame nmenber connecting neans for connectin

t oget her sab)l f aadmdlowecbrdt meenfiteer nexzerfdimpmienigshiwise iim aa 1Easaramepbfassid fdoeing
frame defining a perineter of the panel, the perineter bounding an interior
portion of poriopandsaidispport portion; i) bi asi ng nmeans for biasing
at | east one of said frame nenbers inwardly, generally in said franme plane,
towar ds sai & i nPRILIRES fbsaidosrRport: partioRntar; peripitting gecessy ta sald| heligw «onduit
castabl e substance cast in said interior portion of the 20

frame, bet B985 d frame nembers and about said biasing means such that

| oads i npos on said solidified castable substance are.transferred by . said
bi asi ng mealls +B DA, serarer R afCEonAy e, 3 forllefing, M cRRdfip mene?
connecting gaid ‘ Eﬂﬁ g?l

t he connecting @%@‘%@%%ﬁ%@gﬁ@@?‘g e{@ra‘{?]n&éef?lés |ecquft§/altljdnder force; the

panel s bei ng co C ' ; inN| ' Vor@f
@n Sghﬁtg &ﬁﬂe&t@ﬁ%@% okgrra,liﬂzé(r) % gxfe?%?g Celdsti %Iég géi%n&n fockSYar®

units betwe spaced ap nes and sal

spaced apar impRed bfithe RluadSSon B@beQNNect i ng neans on panel s adj acent the
vertical and 'horizontal nmenbers connecting the space frane to the vertical

menber s and7élor AMZsuildidg staicage fourfidtion méniber bs clainied indilgigh 56, fukthenBdhuding a
Cl aim 67 wherein the connecting neans for 35 connecti ng adj acent

panel s t ogeplaealityiofl upstanding steadtural) tubigmefnbersseamed gemegallyhat right-angles spand

frame to the vertical nmenbers and horizontal menbers include respective
in communication with said conduit member, said upstanding tubing members projecting
through said openings in said support portion and being operable to be secured to a

building member mounted thereon.
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projecting porti t Lng from panel s adj acent the vertical col ums and
hori zent al: ‘beam;% siEXELAL e lacggc{r'ni se buil di ng a$hislisithedeplacethentrgtast
wherein said projnj MHM extend in a direction parallel to an edge
portion of a fra panel and wher ebgtethe p,rgj gﬁhl portions
are integral with respective frane rrenbers_./.%t sal d panel®. Y70¢ plurality
of building panels for formng a three dinensional structure, the panels 10
including; i) a By ur ah pin¥a®f of HorBBhtTRIERSES conhicled to atd SHERAE BRGeen said
connecting neans for connecting together said frame nenbers 15 _

to forma frame |ying i n %erHicahmembers fa defiproa plugalily efcfoaead Apars BoEznfAb planesof
the panel, the perineter ReuRetindGaidRedtiodl feBérs;00r tion of the panel; iii)

bi asi ng nmeans for biasing at |east one of sai d frame menbers i nwar dl y,
generally in said frane plane, towards said interior portion of the panel;
20 iv) " a fgrst soby di f i pRlraifeérrliding pdasls aBgoRedtRblect Shids$pacbdi aBhrehorbntal
portion of the frame, between said franme n:egbqerg and about sai d biasing
means such that |oads i anes, GFh esa rapdly igely

%% castabl e substance are
transferred by said biasing neans to said frame nenbers; 25 v)

connecting nmeans for conngcting each af said panels to a co-operating
connecting means of an adﬁacen P‘&?ﬁﬁ‘%&ﬁ@?m, ﬁeés’connecti ng means being
operable to deformelastically under forces inposed on said panel, and 30

Vi) a pluyrality of conpectors co-aperating wth.saj nel..eonnecting
means for corinecti ng at I@ast é%?ﬁam O&§3?"8 gf?sfoégéﬁ%ﬁ%rﬁg?o(gaﬁ%rsﬁ §r§me
transportation contai ner capabhentets thdbrth aanse Iging i afirawet planebe framé dgfiming] S
and connectors to forma dwelljng. ' ficlent of . and
sai d panels used to formsaid ??%’r%%%ﬁ%?k%ﬁi%ﬁ#ﬁ%ﬁo%@?& 18%@&8@%0% A
t hree di nensi onal structure asofghepaneltd in Cl aim 70 wherein the plurality of
connectors co-operating with said panel connecting neans i ncludes

cooper ati ng neans _
.15 _ iii) biasing means for biasing at least one of said frame members

inwardly, generally in said frame plane, towards said interior portion

of the panel;

iv) a first solidified castable substance cast in said interior portion of the
20 . frame, between said frame members and about said biasing means
such that loads imposed on said solidified castable substance are

transferred by said biasing means to said frame members; and

v) connecting means for connecting said each panel to an adjacent panel,
25 the_ connecting means being operable to deform elastically under

force; -

. the panels being connected together to form a space frame defining
_ an array of units between said spaced apart horizontal planes and said
30 spaced apart vertical planes, the connecting means on panels adjacent
the vertical and horizontal members connecting the space frame to the
vertical members and horizonfal members.
68. A hi-rise building as claimed in Claim 67 wherein the connecting means for

35 connecting adjacent panels together and the ‘connecting means for connecting the

.



for co-operating w
contarner.:5 72. ¢

Tl s n%l_i 9. crane for lifting said transportation
c i iEART Onal struct urBhiass el@idRg 0 ¢l aim 71
wherein said coopera , E | udes a crane adapter o er apiet shese

engaged by said hand
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space frame to the vertical members and horizontal members include respective
projecting portions extending from panels adjacent the vertical columns and horizontal

beams.

A hi-rise building as claimed in Claim 68 wherein said projecting portions extend in
a direction parallel to an edge portion of a frame member of the panel and wherein
the projecting portions are integral with respective frame members of said panel.

- A plurality of building panels for forming a three dimensional structure, the panels
including; '

i a plurality of frame members;

i) frame member connecting means for connecting together said frame members
to form a frame lying in a frame plane, the frame defining a perimeter of the
panel, the perimeter bounding an interior portion of the panel;

- iii) biasing means for biasing at least one of said frame members inwardly,
generally in said frame plane, towards said interior portion of the panel;

iv) a first solidified castable substance cast in said interior portion of the frame,
between said frame members and about said biasing meéns such that loads
imposed on said solidified castable substance are transferred by said biasing
meaﬁs to said frame members;

v) connecting means for connecting each of said panels to a co-;perating
connecting means of an adjacent said panel, the connecting means being
operable to deform elastically under forces imposed on said panel, and

vi) a plurality of connectors co-operating with said panel connecting means for
connecﬁng at least some of said panels together to form a transporiatioc
container capable of holding a sufficient number of panels and connectors t<
form a dwelling from said sufficient number of panels and said panels usel

to form said transportation container.

—_—

LTS



71.

This Sheet Has Been Re laced

TR e
ate: .1 3 MAR 1998

A three dimensional structure as claimed in Claim 70 wherein the plurality of
connectors co-operating with said panel connecting means includes cooperating means
for co-operating with a handling crane for lifting said transportation container.

This is the replacement sheset

A three dimensional structure as claimed in claim 71 wherein said cooperating means
includes a crane adapter operable to be engaged by said handling crane.
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