WD 2013/ 055428PCT/ US2012/ 048065 1 BUI LDI NG PANEL SYSTEM CROSS REFERENCE TO
RELATED APPLI CATIONS [1] This application clains priority to U S

Provi si onaib 2Pstesed28 Appl i cation to John Eugene Propst entCriusdor2@asvpdsi t e
Bui | di ng and Panel Systens," serial nunber 61/511,891, filed July 26, 2011,
and to U.S. Provisional Patent Application to John Eugene Propst entitled
"Conposite Panel Coating Syst eBEII.DENG PANINLUSYSTEM/ 560, 897, filed Novenber
17, 2011, the disclosures of which are hereby incorporated entirely herein
by reference. BACKGROUND OF THE | NVENTI ON Technical Field [2] This

i nvention rel ates ge ' ' i 1 dings and
structures and nore glégbﬁ%ﬁaﬁgﬁﬁgﬁcrggﬁéﬁdg%rgmﬁgﬂggézgﬁsSt ate of the
Art [3] Buildings have historically been constructed of brick, cenent

bl ock, wood

[001] This application claims priority to U.S. Provisional Patent Application to John
Eugene Propst entitled “Composite Building and Panel Systems,” serial number
61/511,891, filed July 26, 2011, and to U.S. Provisional Patent Application to John
Eugene Propst entitled “Composite Panel Coating Systems,” serial number 61/560,897,

filed November 17, 2011, the disclosures of which are hereby incorporated entirely

herein by reference.
BACKGROUND OF THE INVENTION
Technical Field
[002] This invention relates generally to materials for constructing buildings and

structures and more specifically to coated building panels.

State of the Art

[003] Buildings have historically been constructed of brick, cement block, wood
frame and, more recently, steel frame and stucco. The material and techniques used in
constructing buildings is evolving in an effort to reduce cost, increase energy efficiency,
reduce the amount of wood usage in buildings, and to reduce material waste. Cement
block and brick construction requires a large amount of manpower to create a building,
which raises the cost of the building. Wood has long been a staple material in building
construction, but recently there is a desire to preserve forest resources. Wood is

inherently more susceptible to damage from inclement weather, moisture, mold, fire, and
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frame and, nore recently, steel franme and stucco. The material and

techni ques used in constructing buildings is evolving in an effort to
reduce cowD,20i336428se energy efficiency, reduce the anoeot/uskoreoesbciisage in
buil dings, and to reduce material waste. Cenent block and brick
construction requires a |large anmount of manpower to create a buil ding,

whi ch rai semstdiénfeastionof Alsbewui webdigusidbedrehies Huldiag ieenca wtaplge materi al
in building construction, but recently there is a desire to preserve forest
r esour ces. wt|0§ wiapaeFhintsibpcawse eandastwgadi iopelsers searades fonsimdtian Sistrent

Doa8! 055420 i s 15§ andstCubRAGube biERd ik T DAL, RGN used

to create au{oéutﬂl@ [DSbENE B ¢ANIPR Holl ROSS0JTANDE 105 PRk of TRIbS: hakecause
standard si zed boards are sent to the construction site, which nust be cut

and assenbl &dndioatdseubtoisizdi ng site into a building. The | abor involved in
cutting lunber to size results in high | abor costs and a | arge anount of

| unber wasted from boards cut to size. [4] It is also desirable to

i ncrease t hgooamer 0); Bhlsb@LGAGK 6 ndhukd theagsrgl BRI omulrcﬁgg%oﬁda%ener gy
costs durin fetinme of the building ment ock bri ck, and wood
frame and smduc:@theemagy owsts dunind hanldttippe o¥ihd duitldieg. thrheﬂtéﬂmk loickemer gy

ef ficiency that can be obtained fromnewer materia 5] Foam bl ocks have
becone a powpéfra@maeqi Ha@qwnaﬁwtlam éo e@i\nrw%@ﬁ@m 19V€é9 engrgypfigienay
conpared to éadltl cemen | ock, and brick construction

mat eri al s. f’—hél ?ﬁmbtio It@l e§l e‘?ﬁrénq?r Y wei ght can be nolded or forned into
any needed shape, result in a thermally efficient building construction,
and require less skilled manpower to forminto a building structure. O her
benefits i ntl0ide, digpmadrecknsevaheaemed pepylaralipwativg adeee eyimpmsttale, nol d,
fire and in r nshr terials

whi ch are r S%anlla(aﬁgqn%%§m§1£§ ﬁ%&\ﬂ%lgda? 5@&1/%8@6%@)0 tki’ %ﬂs lﬁ%# %ﬁfglj&gl ities, and

are often t Bﬁf&ﬁlsV%arﬁ%%kfsWéﬁﬁ acYigheaigntean bahdideMlot &l i€ by needed
construction bl ocks can also be nade fromother environnentally Triendly

mat eri al s sslrApeassutinawhermaly efficleat b;.uldp@@nstmndn @lndS@ILU.lI'E dass equierbl e [ 6]
One problemwi th so of, the new buil din ﬁlg asfoa ck is
that the st PBPQYHLIO SMdRGEAPUHAIng sHuetpg; g{j @b@ %m@ £, Qug aredgk wt@ f oam

bl ocks, my 0% 8583 I 8RR WAL MRS nblc SlmAl. GURAL, BLORK, @ e used to

formthe buildi ng enen can ortant i n areas

wher e bui | de@\@suat@udifeithafeiols i dr@ﬁéc?élﬂal@ bt rewé mgfovwgd@m@ﬁﬁﬁng There
is a need for a prefabricated building panel systemwhich mnim zes

const ruct i onudlities,andgefeenvhanalvenmadd ﬁromrrecenk&dynarmalsr |Aalte$nat1anld r esul ts in
a building Fc)éinnsterluct}lgntbrl]ocrlys %an eﬁsor gecﬁlgéeatlronsl%{h%P Igvrllro%rrrllgnt% y Prlengf materla s ht y. 2

as straw, wood fibers, paper, and glass, for example.

[006] One problem with some of the new building materials such as foam block is
that the structural strength of a building element that is made with foam blocks may not
be as high as when wood, brick or cement block are used to form the building element.
This can be particularly important in areas where buildings are required to withstand high
winds or carthquakes. There is a need for a prefabricated building panel system which
minimizes construction time, uses environmentally friendly materials, and results in a

building panel with high structural strength and structural integrity.
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SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 3 [ 007] Anot her
probl emwi th foam bl ock structures is that the foam blocks nelt in extrene
condi ti onwoomInsaesa fire. When the foam bl ocks nelt thecstuseeousdchecones
unstabl e and col | apses. This can be dangerous to building occupants and to
firefighters. There is a need for a foam bl ock buil di ng panel system which

i's structur@d7y straangher prodlemivith foasn blaplabthetueés ivitab thicdoahh bclesdelene
conditions such as a fire that nmelts the foam bl ock portion of the panel.

3 SUBSTI TUTEXtBHEEPnonEsu s a Wo. 2§ hgr ths sams plorksusiothe sgugosdecomes

unstable and collapses. This can be dangerous to building occupants and to firefighters.
There is a need for a foam block building panel system which is structurally strong, and
which is capable of withstanding extreme conditions such as a fire that melts the foam

block portion of the panel.
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4 DI SCLOSURE OF THE INVENTION [8] This invention relates generally to
materials for constructing buildings and structures and nore specifically
t o coat edwbunisdissgspanel s. Disclosed is a buil di ng panelPcrarspoizaisegs a
bui | di ng panel core and a coating covering a portion of the core. In sone
enbodi nents the core includes a front surface, a rear surface, and one or
nore than one side. The coaDISULOSUREKIOF EHHEINVENFEIOMNt ch | ayer and an
outer main brown |ayer. The inner scratch layer is a cenmentitious mxture.
The outer main brown |ayer is a cenentitious mxture. In sonme enbodi nents
the inner s ch Iay ; i : LN Lgi t at ed,
wher e each gq()%l pl ﬂﬁygﬁg?%@gggg@%fag%@agﬁg%@oi@g{ug ﬂﬁgg%mgﬁgsgg ?de in a
corr espondi sgucnures &id o Ispecifidatly tofoagiidailgmg ipandlheDeeibexd ismbnildinopamel ayer .
In sone enbodi nents the outer main brown | ayer includes a fiberglass nesh.
In some enbedmpisitsa buikding pasel Gops #hdoy anng egrering mpoitige of heseist In WHYr egat e,
and fi bergl aSﬁ &resht. I n sone ﬁnbogi nt.s the outfr mai, n_brown |.ayer

[ ncl udes. ceRRRPdTRs Ascre el Sikon Sitios hiar Siriike. 4B A COnTHRte dE R e
outer main_Growmhd &fihy IRRMUCIASInGGTERlh 18295 R0A! Sutciifln biRAT A @s st rands.
In some enbodi nments th% outer main brown 1ayer 1ncludes cenent, aggregate,
acryl i c bondemer scaich hidres gbasantioshmixt®] Thoowoneaiebodi lpatisat he out er
mai n brown | ayer includes cenent, aggregate, acrylic bonder, fiberglass
strands, an8CTReISERHY @@%urﬁeghsomerﬁn&l&%fén jbaimshicsatehayg@nd thaputeyesin

consi sts of ,at |.east t. .avers. I n sanme. enbodi ts, t.hg scratch, | ayer
o udes o PR B8R pug R ORI b R AR L i i BT RAR SERch ™Y o er
and a secongysclic@Heth d éh\fﬁ:rspcﬁdﬂ%i onb of BGluEARS o CATE: in AGBURSAfath brB&hY! i C
bonder, fiberglass strands, and fiberglass nesh. In sonme enbodi nents the

i nner scr at &yet. Aysmd excbaddesntstheionter meshhrown layomaclkedisodiieegle s mwdsk. dut er
mai n brown | ayer aggregate includes perlite. In sone enbodi nents the outer
mai n br own ﬁ%fé?mﬁ(y@mggaﬁ@ oufeg Magerowa dayer ngludeseemenh dagisede-anfhe core

coupled t o tRGUEONEH” TR Qs ERbRURART RS i Abde R iE Stk 5

coupled to ment's ng's urdl bl ock

i's COWOS?da%eMQM@&deﬁEN B REmE eABddiMentS MR UETFRRGH PRI ajche frame is
enbedded in e one or nore than 4 SUBSTI TUTE SHEET (RULE 26)° WO

2013/ 055428 cidusadit, aggegse.5nd fibeigessibteanid s ginsomg embpdimentsshkoutenrmsione
enbodi nent s, t he bui I.dilg% panel incl udes ﬁ g)g)nér Olqdjsf%i nt . 10] In sone
enbodi ment s VIR Iy apcludes seraenty aggiceate reritgdonders gnddibesglassmanh| ayer A and a
second scratch layer B. In some enbodinents the first scratch layer Ais a
base coat formed of a cementitious mxture with a fiberglass nmesh enbedded

in the cenef@(9 i oudnmime embodamichte thictoutes netin blowndayer ingluslosreenmmh adgnepaic,s t he
second scratch

ot or i - BBl CRgEOFlias SEmen et RS SE 11 WP B asE R
embedded in latygteco%'igtg lof B4t m@werg.aﬁlegon%b%dlrﬁenitssthé §drktbh Yﬁ%r includes a

first scratch layer A of cement, aggregate, and acrylic bonder, and a second scratch layer

B which includes cement, aggregate, acrylic bonder, fiberglass strands, and fiberglass

mesh. In some embodiments the inner scratch layer includes a wire mesh. In some

embodiments the outer main brown layer aggregate includes perlite. In some

embodiments the outer main brown layer aggregate includes sand. In some embodiments

the core includes a frame and one or more than one insulating structural block coupled to

the frame. In some embodiments the insulating structural block is composed of expanded

polystyrene foam. In some embodiments the frame is embedded in the one or more than
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[11] Disclosed is a building panel that includes a building panel core, a
coating covering a portion of the core, and a coating/frame coupler, where
t he coatiwg/2brszoses280upl er holds the coating in a fixed spaasdoizeksss onship
wWith respect to the frame portion of she core. The buil ding panel core
conprises a franme and one or nore than one insulating structural block. The
coat i ng/ f r aoke @oupigy stiud@kdldRsk alic@aid drghod upltLtlc paildin@panchintludeser coupl ed
portion, and an extension portion. The coating-coupled portion is fixedly
coupl ed to eemrotiganti ng. The frame-coupl ed portion is fixedly coupled to the
frame. The extension portion couples the coating-coupled portion to the
frame-coupled portion. [12] In sone enbodi nents the coating/frame coupl er
conpri ses a[(i0gce dh sérhbenbddmsnteertinndr Scrahtayenipodideenfist dcheciclagdri g/ f rame
coupl er conprises a screw and a washer. I n sone enbodi nents the

coat i ng- couphdessend scsaich laperdlel sameicpbodiswsatsi thy fisbensatellaperrA isonbasad a
second coating-coupl ed portion. ln so epbodi ments the firs

coat 1 no. cout i RuRer 8 sERetyBR: puud i SRS b idetiBliegs ass mesh.

In some enbodh iRifbes hhEus $EARG i§ 9L hRIHERHR! @thoRRhdntORe b&oRd Y@HBEEoat B SOME
enbodi nents the frane-coupled portion includes a first frane-coupled
porti on andisa cecotitodsmanesre dupdnedemplordiments theuso maigbrbedilayeniss t he fir st
frame-coupl ed portion is a _second portion of the piece of fiberglass nmesh.
In some enb&UNFAEIHOES MEdUIS daBdicrgps nsh gmbeddsd in ﬁl@@utegrrw@rogm TUTE
SHEET ( RULE %ﬁéﬁ.wq>ﬁ0%3/055428PCT/U82012/048065 6 screw end. In sone
embodi nent s "t é&?g <Fon portion includes a third portion of the piece of
fi berglass nmesh. In sonme enbodi nents the extension portion includes a screw

shaft. In sone enbadi nents the second coati ng-coupled portion is a second
portion of {Hdlpi ed¥sdescd iyyebyldapaneldhat inghudes apuddipg ainee FIS, & atiRg r st

coat i ng- coupl ed rl IS C I o.a first ¢ i -' urface of
Che core. _antiiRE SoblBR s msTBhaRtatoly ubRico AR Wit Tt SelbiRimEicong
coating on ofGNoHs Sk doakfy Mfa fidea s?&*e@ rel 4tbnSIAPRyiATBQREITE BlcSrdnitepdriisst
coating-coupled portion is coupled to a first portion of a first coating on
a first surbhihe cofe. {The buiddieg particarh eorsprwnd freoatnd gacaupdredhgnamti on i s
coupled to a second portion of the first coating on the first surface of
the core. [upalptipg sicpsddlock. Ihe e‘aétqng/g“vamea%%pléb@ﬁhuaﬁ%%a GbpgsCRupled

coating/fra ) il di [ [ fl d

ol at i onsh; Poppr e ARl Rr vt A RaRED pBRRk: T8 Hiufig ol BRAGEC
core conpri gefxedlyfdoaped &l 0HRIn@" THD Frambk8iipledfortios il fadcti RTobp e d &t e al

bl ock. The coating/frame coupler includes a coating-coupled portion, a

f r ame- coupl édmpoiTge oxtensamcbaaimoresouples thsreoptorg:-¢onnled Phdiondathicrfipnmeenubked
portion is fixedly coupled to the coating. The franme-coupled portion is
fixedly coupP®@to the frane. The extension portion couples the
coating-coupl ed portion to the frane-coupled portion. [14] In sone

enbodi ments the coating/frame coupler conprises a piece of fiberglass nesh.
In some enbfMiZirent dn sérec ewbedimgits therpealt na¢ cphp cOvpYsea apcent and a

her. | nmbodi ts th ting/f I i ncl ud th t
of el errent s TOMHIASORE e TboeERbl PR EBeion HEE EO0pruR S EPEPErS A AGFUdRd & -
first coatipg, &?Ph?{é)rrféoerrﬁﬂoﬂﬂn&@sdth?c dﬁﬁg-’wu@% P&‘ﬁbﬁﬁ%&ﬂld@?a ARY Ed@fo. | N some
t he portron ts a fi

enbodi nent s I rst coating-couple rst portion %? a piece

of fi ber gl assupi@isfortidnandargecaiioaineaiupled portHac dnsbreoahbaigmeasileddstpor ti on
is a washer. In sone enbodi nents the frane-coupled portion includes a first

f ranme- coupl eertipgrepipled pertion iseeltroimpriieraefe ensif ddcistass mesh. Innomene
enbodi nents the,first, frane-coupl ed rtion.i s a.secpnd portiqn of the
oo ot 1 PR sk O R R R L T i c Bk R Mot hes

portion is I 4 n: Wa=] | i OR~ANC] udes
Bt hi rd por (e SbIE fortb LR P e Ch L for, e SR ROt e
ext ensi on pesitioanIn soedcuaei®damees thwfifst frame-coupled portion is a second portion of the

piece of fiberglass mesh. In some embodiments the second frame-coupled portion is a
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SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 7 shaft. In
sone enbodi nents the second coating-coupled portion is a second portion of
t he pi ecewof0fidsss2gl ass nesh. I n sonme enbodi nents the fipcstuscaanisegs coupl ed
portion is coupled to a first coatingeon a first surface of the core, and

t he second coating-coupled portion is coupled to a second coating on a

second sur f sgewehd.t heoaeretbolimcpartie extbadinnich ihkladdsiathird pedibh oftheoupl ed
portion is coupled to a first portion of a first coating on a first surface
of the cor epicghef fiseglasdeast. bowmergnbodimensothp extensien postievinpiudes a ey second

portion of the first coating on the first surface of the core. .[15] A
et hod of 1 S dB SSMBERT ol RS Merond caitns RS Bafion s RefaREEoRESLt op of
covering a _?He;p?écel%?ﬁbé RsOhed. MHLOHE BALRARAGAL %rfﬁst%ﬁtlfhg”-‘cdcu'ﬁfeﬁfpoﬁ%tik ng,
where the first coating iIncludes a piece of fiberglass nesh. The method of

form ng a buodplkidtg afastebataoer diingsutacd ditthe corednd obe eteml doathgicmplddne st ep
of covering a second @orti on of the building panel core with a second
coating, whepiionpecoyplediia sasand eryting en ageond perfase eE tiespres ilB&pmF ass nesh. In

some enbodi nents the hod j.ncl udes, t he step of, .coupling.th i.l di ng
sanel “core POPRRPSHS AR lRErd R o Rl §VE iR Tttt Coati ng.
I'n some embeghitipRhd firiQumiicithd ded, YAE thelsh@nd 8RR coahle@Pbitn i ®ubleli St
coating to cure. In some enbodi ments the nethod includes the step of

al | owi ng t he sscombipartat ofithe fiot caatiag oh thesfontesueirboafitheadrs. t he first coating
includes a first and a second piece of fiberglass nmesh. In sonme enbodi nents
the second coating includes the first and the second piece of fiberglass

nmesh. [ 16] [rdmcl Og¥i6klbsed & d@aﬂﬁgﬁﬁﬁlefc@t'iﬂ[@r[‘@hé}e%Eédéﬁiiﬂ%/ﬁarﬁ@@&lp‘l@r%ld‘s@ the
invention. The method of formng a structure includes the step of formng a

bui | di ng pabeildicppae! whengint Hexduiwphatid mgjatoanskilp vadrespeontpritsdding phmdme and an
i nsul ati ng grtructgrg“l%fjl ock. The nmethod qof formng a structure according to
the inventi §AMS) d8¢ Pritdingeanch gpEe cIUNIses 2 HaNE ARSI RHAR S0P IMSBI2BRS t i on of

a coating/f er f i ]
coat ng- coupT R EEHRE TS ot L gy o8 S ERuP oo FIEFRELER dromitier o
the coati ngc&pI& forforR@Ad APk t&sidnpdrtial Ml REatRRIBUPIE@h6rtiod Refixaatyhod of
form ng a structure according to the invention can include many ot her
steps. | n somplahtbolt petns Thedramt-trogledfpoftemms Agediy seuplestttotle feaneorThieng t o

the invention includes the step of ext ep in%. an eﬁ<tfrensi on 7 SUBSTI TUTE
SHEET (RULEe’Etﬁl}Slon portion couples the coating-coupled pottion to the frame-coupled portion.

[014] In some embodiments the coating/frame coupler comprises a piece of
fiberglass mesh. In some embodiments the coating/frame coupler comprises a screw and
a washer. In some embodiments the coating/frame coupler includes other types of
elements. In some embodiments the coating-coupled portion includes a first coating-
coupled portion and a second coting-coupled portion. In some embodiments the first
coating-coupled portion is a first portion of a piece of fiberglass mesh. In some
embodiments the second coating-coupled portion is a washer. In some embodiments the
frame-coupled portion includes a first frame-coupled portion and a second frame-coupled
portion. In some embodiments the first frame-coupled portion is a second portion of the
piece of fiberglass mesh. In some embodiments the second frame-coupled portion is a
screw end. In some embodiments the extension portion includes a third portion of the

piece of fiberglass mesh. In some embodiments the extension portion includes a screw
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WO 2013/ 055428PCT/ US2012/ 048065 8 portion through the insulating structural
bl ock. The coating can be any of the coatings described in this docunent,
or ot her woaviags428l n sone enbodi ments the coating incl edearsan2iomsves
scratch layer that is a cenentitious M xture, and an outer main brown |ayer
that is a cenentitious mxture. In sone enbodiments the inner scratch |ayer
and t he out efiaftydh BoraE embBodimyets tharsecondtoekittiggédupledortivhes € seashpatien of a
plurality of crests in the inner scratch |layer resides in a corresponding
one of a pl theali¢oepf Gberglagomesh. iln semecwbedmentathe fhptowatingagapledponpihe
f oregoi ng and ot her atures an dvant s of t resent jinvention wl |
be. appar ant TG EHAH GBI NG oL L st o oe Be08 hprera GO R i cul ar
enbodi ment Sg&ftioﬁ*&eco'u Mﬁ%é%on@%ﬁ%éohh'séb%h&@ﬁ&% loPtHelk6reads QaRanyi ng
dr awi ngs. SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 9
BRI EF DESCREfbd AN chils thicHirstagaMMdNCduipled portion is coupled to a first portion of a first

coating on a first surface of the core, and the second coating-coupled portion is coupled

to a second portion of the first coating on the first surface of the core.

[015] A method of forming a building panel is disclosed which includes the step of
covering a first portion of a building panel core with a first coating, where the first
coating includes a piece of fiberglass mesh. The method of forming a building panel
according to the invention also includes the step of covering a second portion of the
building panel core with a second coating, where the second coating includes the piece of
fiberglass mesh. In some embodiments the method includes the step of coupling the
building panel core to a foundation, where the foundation covers the first coating. In
some embodiments the method includes the step of allowing the first coating to cure. In
some embodiments the method includes the step of allowing the second coating to cure.
In some embodiments the first coating includes a first and a second piece of fiberglass
mesh. In some embodiments the second coating includes the first and the second piece of

fiberglass mesh.

[016] Disclosed is a method of forming a structure according to the invention. The
method of forming a structure includes the step of forming a building panel core, where
the building panel core comprises a frame and an insulating structural block. The method
of forming a structure according to the invention also includes the step of coupling a
frame-coupled portion of a coating/frame coupler to the frame, and the step of embedding
a coating-coupled portion of the coating/frame coupler in a coating, where the coating
covers a portion of the building panel core. The method of forming a structure according
to the invention can include many other steps. In some embodiments the method of

forming a structure according to the invention includes the step of extending an extension
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[18] FIG 1 is a perspective view of one enbodi nent of conposite building
panel 112 according to the invention. [19] FIG 2 is a perspective view of
core 158 wO 2b1svdsgizag panel 112 of FIG 1. [20] FIG 3 iPETAISP@R®ISHE: | Ve

vi ew of one enbodi ment of insulating 8tructural block 140 that can be used
wi th building panel 112 according to the invention. [21] FIG 4 is a

per spect i vepyitiewtrbughntht heilagnbadicteaitblaek. Mhs vbaaink den b¢ diyaifulicedoatihgck 140
that can be used with building panel 112 according to the invention, wth

i nsul ati ng gescribeduindhis Bo@yanent, 90 odiEr atingsy Ihéwlﬁgmg@dl@ﬁllté&l@i qeatifeiaclydess 150.
[22] FIG 5.is ato hvi ew, ft.two in%.aﬁgl ockﬁg inaul atti n stbructPraIt bl ocks
140 of bui I 87 RECHHER 1yes tht iy esmentiffpys mixfugand ab, guict Mg e laypidhgs " 140

having i nt et ACkicBiSRANARS hIme chBinfhiGindiniIAMRA IARE-REGEYR; Vi oW of

core 158 with coating 160 applied, creating building parel 112 of buil ding
panel st r uchairebrdid [aecarditadidiatcdhehdraeahtanonf a plu2dity bf €estyingheinser

hori zontal cross-section 7-7 of building panel 112 of FIG 6. [25] FIG 8
shows verti 8@ptch bysiresides in greogeponpding ang @éj juighityef graoyepm thy gutergmain| 26)
FIG 9 showgra cllaose-up cross-section of one enbodi ment of coating 160
according t ™Me?YHvention taken at section 9 of FIG 8. [27] FIG 10
shows a cl ose-up cross-section of another enbodi nent of coating 160
accordi ng t([301t751e invention taken at_ section 9 of FIG 8. 9

The foregoing and other features and advantages of the present invention will
be apparent from the following more detailed description of the particular embodiments

of the invention, and as illustrated in the accompanying drawings.
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SUBSTI TUTE SHEET (RULE 26) WO 2013/ 055428PCT/ US2012/ 048065 10 [28] FIG
11 shows a cl ose-up cross-section of an enbodi nent of coating 560 according
to the i nwenbismssi2Rat can be used on buil di ng panel 112 pofi/uSk&2/0880651st ead
of coating 160. [29] FIG 12 shows ad9vertical cross section of an

enbodi nent of building panel structure 110 according to the invention,

whi ch includes buil di ng BRIEF DHEISCRIRTION OF THEIDRAWINGS i on.  [30] FIG 13
shows a cl ose-up view of area 601 of FIG 12, show ng two enbodi nents of
coating/frame coupler 102 according to the invention. [31] FIG 14 shows

coating/fra ouplges 1302 G vi yvgfen?: ; O BE&; xanpl e
if they havgméil tec}ﬁgﬁe}%opﬁgq‘eﬁ\g\flw& n{?&&ﬂﬁ??téﬁg%ﬁﬁcgltg glgdél}%gin\?}aew of
area 601 of 1El &coidng tehiannngntiono further enbodi ments of coating/frame

coupler 102 according to the invention. [33] FIG 16 shows a cl ose-up view
of area 601 of FIG 12, showing two enbodi nents of coating/frame couplers

202 accordi pgof 0 t Mg, 1YE0HEQberivd Adk oFbeF: 137 oBHIRNMSAALI NGk 1 COUD er s

202 of FIG 16 when bl oc are gone, exanp t hey mel t ed
due to a fire. [35] FIG 18 shows a close-up view of area 601 of FIG 12,

show ng an- eppedi i, gf eoating!frame coupl v, 302 pecording: Lo Hik

140 that can be used with building panel 112 according to the invention.

[021] FIG. 4 is a perspective view of another embodiment of insulating structural
block 140 that can be used with building panel 112 according to the invention, with
insulating structural block 140 of FIG. 4 having interlocking features 150.

[022] FIG. 5 is a top view of two interlocked insulating structural blocks 140 of
building panel 112 of FIG.1, with insulating structural blocks 140 having interlocking
features 150.

[023] FIG. 6 shows a perspective view of core 158 with coating 160 applied,

creating building panel 112 of building panel structure 110 according to the invention.
[024] FIG. 7 shows horizontal cross-section 7-7 of building panel 112 of FIG. 6.
[025] FIG. 8 shows vertical cross-section 8-8 of building panel 112 of FIG. 6.

[026] FIG. 9 shows a close-up cross-section of one embodiment of coating 160

according to the invention taken at section 9 of FIG. 8.

[027] FIG. 10 shows a close-up cross-section of another embodiment of coating 160

according to the invention taken at section 9 of FIG. 8.
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[36] FIG 19 shows a close-up view of area 601 of FIG 12, show ng an
enbodi nent of coating/franme coupler 602 according to the invention. [37]
FIG 20 swowsi3wssdese-up view of area 601 of FIG 12, slromusgoianaoher
enbodi ment of coating/franme coupler 602 according to the invention. 10
SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 11 [38] FI G
21 shows a §028%s- SEIG. ohsifwsaicleyrhgdirosntctivh ofdh kabodimeanslcosting 0cor di ng
to the invention, showi ng a further enbodi nent of coating/franme coupler 602
accor di ng t 8ccorbng inibhinvertion thagpn iy wed 2p bujlding penel 5 ofdtlod insteal6f ni ng a

bui | di ng parcloeeltingcl%&rdl ng to the invention.

[029] FIG. 12 shows a vertical cross section of an embodiment of building panel
structure 110 according to the invention, which includes building panel 612 according to

the invention.

[030] FIG. 13 shows a close-up view of area 601 of FIG. 12, showing two

embodiments of coating/frame coupler 102 according to the invention.

[031] FIG. 14 shows coating/frame couplers 102 of FIG. 13 when blocks 140 are

gone, for example if they have melted due to a fire..

[032] FIG. 15 shows a close-up view of arca 601 of FIG. 12, showing two further

embodiments of coating/frame coupler 102 according to the invention.

[033] FIG. 16 shows a close-up view of area 601 of FIG. 12, showing two

embodiments of coating/frame couplers 202 according to the invention.

[034] FIG. 17 shows coating/frame couplers 202 of FIG. 16 when blocks 140 are

gone, f or example if they have melted due to a fire.

[035] FIG. 18 shows a close-up view of arca 601 of FIG. 12, showing an

embodiment of coating/frame coupler 302 according to the invention.

[036] FIG. 19 shows a closc-up view of area 601 of FIG. 12, showing an

embodiment of coating/frame coupler 602 according to the invention.

[037] FIG. 20 shows a close-up view of arca 601 of FIG. 12, showing another

embodiment of coating/frame coupler 602 according to the invention.

10
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[40] FIG 23 shows an enbodi ment of buil ding pane 412 according to the

I nvention, with first coating 460 applied. [41] FIG 24 shows buil ding
panel 412vof20f30Gs54283 coupl ed to foundati on 192 and f oot ecTAS0012/048083 FI G
25 shows buil ding panel 412 of FIG 28 with first coating 460 and second
coating 461 applied. [43] FIG 26 shows expanded section 450 of FIG 25,
showi ng one enbodi nent of coating 460 and coating 461. [44] FIG 27 shows

expanded seg 3'8‘{“ 45001 Eldws azc'}ossss@é)tmnrlﬁ“aﬁ@ﬁlﬂab@iheﬁﬂ&qﬁhlﬂﬁ@tpaﬂl 6¢pating 460
and coating 46 [45] FIG 28 shows expanded section 450 of FIG 25,

showi ng a f acdohibng erthosivern, gfoweiged funtherid@ibandert ohtiangg/fate coupler 602

according to the invention.

[039] FIG. 22 illustrates method of forming a building panel according to the

invention.

[040] FIG. 23 shows an embodiment of building pane 412 according to the

invention, with first coating 460 applied.

[041] FIG. 24 shows building panel 412 of FIG. 23 coupled to foundation 192 and
footer 190.

[042] FIG. 25 shows building panel 412 of FIG. 23 with first coating 460 and
second coating 461 applied.

[043] FIG. 26 shows expanded section 450 of FIG. 25, showing one embodiment of
coating 460 and coating 461.

[044] FIG. 27 shows expanded section 450 of FIG. 25, showing another

embodiment of coating 460 and coating 461.

[045] FIG. 28 shows expanded section 450 of FIG. 25, showing a further
embodiment of coating 460 and coating 461.

[046] FIG. 29 shows building panel 412 of FIG. 23 with coating 490 applied.

[047] FIG. 30 shows an embodiment of building pane 512 according to the

invention, with first coating 460 applied.

11
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[46] FIG 29 shows buil ding panel 412 of FIG 23 with coating 490 appli ed.
[47] FIG 30 shows an enbodi nent of buil ding pane 512 according to the

i nvent i onyowntdns428st coating 460 applied. 11 SUBSTI TUPETSRISEHE/ 04486k E 26)
WO 2013/ 055428PCT/ US2012/ 048065 12 [#8] FIG 31 shows expanded section 550
of FIG 30, show ng one enbodi nent of coating 460 and coating 461. [49]
FIG 32 shoy&i8¢xparkien3s siedviswxpaildd eéctibh &0 SOFIG.BOVWHg igh@ichetbodiment of

coating 460 and coating 461.

[049] FIG. 32 shows expanded section 550 of FIG. 30, showing another

embodiment of coating 460 and coating 461.

[050] FIG. 33 shows method 700 of forming a building panel according to the

invention.

[051] FIG. 34 illustrates method 800 of forming a structure according to the

invention.

12
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enbodi mrent of coating 460 and coating 461. [50] FIG 33 shows nethod 700
of formng a building panel according to the invention. [51] FIG 34
i Il ustratwe 2088036428800 of form ng a structure accor di ngPCo/ushe2iomsoeint i on.
12 SUBSTI TUTE SHEET (RULE 26) WO 2018/ 055428PCT/ US2012/ 048065 13 DETAI LED
DESCRI PTI ON OF EMBCODI MENTS OF THE | NVENTI ON

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[052] As discussed above, embodiments of the present invention relate to material
used in constructing buildings and more specifically to building panels, coated building

panels, and building panel structures.

[053] The use of environmentally friendly, insulating, lightweight block materials
for use as the walls, roofs, floors and other structures in buildings is increasing in
popularity. The blocks of material are being used to replace concrete blocks and
insulated wood and stucco walls. These blocks are structural elements which provide
insulation properties and a shaped mass which defines the shape of the structure to be
built. Expanded polystyrene (EPS) foam blocks are a popular material, but other
materials such as straw, plastic, and recycled elements are also being used to create
insulating structural blocks. These new building materials use less wood, decrease
construction waste, often use recycled materials, and create a building which is more
energy cfficient than standard wood frame and plaster construction buildings. Insulating
structural blocks such as EPS foam blocks are often lightweight and can be molded or
shaped casily to create any desired shape. These new block materials, including EPS
foam blocks, sometimes do not posses the necessary structural strength for specific
building structures. In these cases it is necessary to add structural elements to the
building panels made from insulating structural block materials. Disclosed herein are
building panels and methods of creating building panels using insulating structural
blocks, frames, and coatings over the blocks and frames to create structurally strong
structures and building panels, while still retaining the lightweight, environmentally

friendly, and energy efficient characteristics of the insulating structural blocks.

[054] FIG. 1 shows a perspective view of one embodiment of a building panel
according to the invention. A building panel means a panel or element which is used in
constructing a form, structure, building, or edifice. A building panel according to the

invention can take many different forms. FIG. 1 shows one embodiment of a building

13

SUBSTITUTE SHEET (RULE 26)



[ 52] As di scussed above, enbodi nents of the present invention relate to
mat eri al used in constructing buildings and nore specifically to building
panel s, cwate/dssi2Bdi ng panel s, and buil di ng panel struetcurusso12/0p$83 The
use of environnentally friendly, insul4ating, |ightweight block materials
for use as the walls, roofs, floors and other structures in buildings is

i ncreasi ng pﬁheﬂ)@@ufdaﬂig foythe Thentiohas ksildihg paicel 122l Budldengeined 1aseshoiva r epl ace
concrete bl ocks and insul ated wood and stucco walls. These bl ocks are

structural &lchsEng wrahiimdgosingddOicaseringtd Rﬂﬁmm prf@ret 138s Baulding pghﬁddéa I5Tass

whi ch def th h f the. st t t bui | t ded t
(EP9) 1 oam RacREGa. fowutal Saner T et sty el PRAPE «BaRIEe" "

straw, plastiiice Q,pgul[&g%{cl ed el enents are al so being used to create
insul ating structural bfocks. These new building materials use |ess wood,
decrease construction waste, often use recycled materials, and create a

bui | di ng whi i's n . ener effi.cient than sta

st er JconiErlcr | g mgm&P%é%lso P R e
foam bl ocks jahgwRif BIG) 1 Sha0e Q%ctﬁ{ggla‘f@ﬁh Q%rr{BE degwan oshReetngasi 1y to

create any desired shape. The e new bl ock " materials, 1ncluding EPS foam
bl ocks, sonetrides, fdnemntplqomﬂémgtphm:lMaﬁeast&rﬁorm&dmcahwslad: aist shepgideorfdarg

speC|f|c bU|Id|ng structures. these cases jt _is necessary to add
structural & 'BaBeRds of thetsmctw.w ae h\gﬂtpémqr%e erabrédimengnbyikking pAnehly 248 r uct ur al

bl ock materials. ed here n. ar I nd et

creati ng. bubiig FEaRRe R Rl Al epiipe Ot PabRRe S yRDEARUTRatbe 4
coatings ovggrvtdi@r P&x@ lsSead ﬁaﬁafef&&lgﬁl&rcmﬁialﬁg ?éﬂe‘y ST UEARthRe b TSR

structures and building panel's, while stil aining the Ilghtwel ght,

envi r onment Bullging !pamhdiIgltakeﬂ'ﬂdshepeacgyrdafgftoctheeﬂinap&:difahasmmturs ta lsbuolt. Gone

i nsul ati ng ctural bl ocks 1 shows, a perspective view of one
enbodi nent i§§§m@§; hedhapg S%a&ﬁe«"rnda@eafargd@gfows@reertwﬁ@gﬁ?rieéé tonaddiiepgth P panel

roans @ PANGlfte FETPEY ey i pssihil D Soel KAk Bkt 190 Thagfigict ure,

bui | di ng, or |ng ane e inventiron can take

many differ gfbtwcfechhfﬁésthé’ficﬁil ﬁle@sﬂ%’@rﬁ&@fo@ eheddrmidhi Buildiid fhad 123as
SUBSTI TUTE SHEET (RULE 26) / 055428PCT/ US2012/ 0480 14
first surface 114 which includes coating 160, and second surface 116 which includes

coating 160. Coating 160 will be discussed in detail shortly.

[056] FIG. 2 is a perspective view of core 158 of building panel 112 of FIG. 1.
Building panel 112 is formed of core 158 and coating 160, where coating 160 covers a
portion of core 158. Core 158 and coating 160 can take many different forms. Core 158
in this embodiment has front surface 124, rear surface 126, and multiple sides 180 (two
of four sides 180 shown) as shown in FIG. 2. Coating 160 according to the invention
covers a portion core 158. In this embodiment coating 160 covers both front surface 124
and rear surface 126. Core 158 is formed in this embodiment of frame 130 and one or
more than one insulating structural block 140, as shown in FIG. 2 through FIG. 5. In
this embodiment core 158 includes more than one insulating structural block 140. In
some embodiments core 158 includes one insulating structural block 140. FIG. 3 is a
perspective view of an insulating structural block 140 that can be used in building panel

112 according to the invention. FIG. 4 is a perspective view of another insulating

14
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panel according to the invention as building panel 112. Buil ding panel 112
i's shown including core 158 and coating 160 covering a portion of core 158.
Bui | di ng wenel3/F3i2si s used to formwalls, floors, ceili RrgF/USb@ansgocdr ot her
el ements used in creating a structurels edifice, or building. [55] Building
panel (also referred to as conposite buil ding panel or just panel) 112 is
shown in FI Gructuralshlbekvid0ghaa chebd aad il eomsRapBuitdiig pisel B aacovdink tothebl ock
fence structure, for exanple. Building panel 112 can be forned in any size
and shape atvgriinndnfFdGt hensnlebns st@fctttrﬁél@ﬂ{rlée tinpledes entgtock glements| 130s one
enbodi nent s _hui | di 112 i s sqguare r . rectangul ar. or.round,. or oval,
oblong o oltisskelimR DRt R RS ma s R AT R bloE T fiuBG and
part rect angihajiner Bl tothifofenglatnbdutaid Bleekam tshane - 13Burdi 94 Agpel 112
takes a shape according to the shape of the structure to be built. re 158
forns the bagwoofswamesriaked meatiingstdiofiral bloeks 140 gdnildmg paficl d d2 of EE& 1,0 add
strength to buLIdi&&Tpanel 112, to forman inperneable | ayer on a portion

1

of core 158Withadnfaremkinedcapsyil b whichaeterlockinsating sneus] Mgcksudd a8 frpe

exterior finishing. Builgdi an 12 has first surface 114 which includes
coating 160}5§ﬁﬁ&%gggﬁbkg%&%§%&gﬁ%géﬂﬁich i ncludes coating 160. Coating 160
W Il be discussed in detail shortly. [56] FIG 2 is a perspective view of

core 158 of building panel 112 of FIG 1. Building panel 112 is forned of
core 158 antPdbat i A samoembpiments ghbyiklingrsoclcldierase A5hismadssolsly afore 158.

Co 8 and i 6 di, f £ f . : in thi
orbodi et MsgRRh Hrbcd oi@Rs 185 nTRRY cBhbrfleE ol ismit FipiiByee Ta0
(two of fougrgindeshid@Q 190N rads 1501 AWehdwh iEIFEG, 2. IRl dMbolifRerde&E g to

the invention covers a portion core 158. In this enbodi nent coating 160
covers bot hifmaktofethef demeit? Hcsadd imsabating strichoe! Wacks 180 red &8¢ il 30.f Gomed i n

e N
B R T T e e U

per spect i vetheligV¥nBbn.a0oleNSH @t bddriHitd siChodd ek a6k cled@ndidtals, s@dw,be used in
bui | di ng panel 112 according to the invention. FlI 4 is a perspective view

of anot her tomudtablonks, plasticSUBSTY oThST Ene8HEET (ORULELRE of malrials. Insulating
2013/ 055428PCT/ US2012/ 048065 15 strucfural bl ock .140 that can be used in
conposi te bé‘ﬂc&?@éﬁ%‘i‘ﬁéﬁ SPZGéEYEaF%nﬁE‘SFBC‘WF‘é“ PH}@H& %?ﬂO_qui n FIG 4

i nsul ating structural block 140 includes interlock elenments 150. Interl ock
el ements 150 are used to interlock multiple insulating structural bl ocks
140 to each[@Bher dinamne &30 mithis kmbkdimesidretésthe sketata tstrnethredboibk svallsio t o
frame 130. EIG 5.is top view. of two inter|locked insul.ating structural

bl ocks 140 POt HilnBeapknen OtHr PULHInERIGMERS gt i Nopddrtp SR hrBEE ur s 150

whi ch int i NS i t . ) Tt _ det ai | ed
T e o o= iy g, 0 e, i e

core 158 i svemds nshteky130fand hetlkditdl MgensiersUiGUUrialthib k@bEdimbAOfrarh 1 Xoge
enbodi nents core 158 is made of insulating structural blocks 140 and frane
130, as shotamed ofgayangzedisteck dirame hbdaticarsngstodiar iwvars®nicen baedodf ashdier

el ements besjdes jnsul.gti struct.ural bl qcks 140 and fra 130.. Core 158
Can bo 1 or rategraLeer st o it G o st pBOic ieF TR Fteuiab Bl
bui | di ng-sh t e Gali o) : ui I din
panel 137 ool ERERRLE S3AC 10 RAGAR 10 3041 096D R BAL SRELOAT |4 N0

met al , recyalbag. ridreoh@al ®embérs a8 ambvictiel mchibosKS? arl @apled in ©mamaty ot her
material or conbination of materials. Insulating structural blocks are al so
referred towhiththelds thromembers tagsthst sabidly. Ipperag embodimsep nreehanical 30 in this

nbodi h | . th | | fl iling,
beans. or ot b TBHPHD Bl cenre (Rt srabiUmsa Anrdren aEpeLflie S ng
bui I di ng pang|ded Idethkl. AR oh3 Qﬂbﬁdihﬁﬁts@@ﬁ’l@iv‘f%%ﬁm@ﬁ@% of ftarkié 830 &ornBG! udes

vertical nenbers 2 and horizontal menbers 134. In this enbodi nent frame
130 i s fornagethtr gahylanothecthst beizonfat anievetBAl. admgordi frgmt mehtbersianyesetli on can
be made of other structural material such as wood, alum num other netals,
pl astic, recycled material, etc. In this enbodi nent frane 130 is forned
from4" X 4" x 3/16" gal vani zed steel box tubing. Horizontal menbers 134
and vertical nenbers 132 are coupled in a manner which hol ds the nenbers
together solidly. In sonme enbodi nents nmechani cal attachnments such as bolts
are used. In sone enbodi nents the nenbers of franme 130 are wel ded toget her
In some enbodi ments the individual nenbers of frame 130 connect together at
angl es other than horizontal and vertical. Di agonal frane nmenbers are used
SUBSTITUTE SHEET (RULE 26)



15 SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 16 in sone
enbodi nents of frame 130. In sonme enbodi ments frame 130 incl udes netal
straps ruwoing/dsegonal ly. It is to be understood that fPrams:304mexor di ng
to the invention can take many differ®nt shapes and sizes according to the
specifics of the structure to be built. Frane 130 can be forned of many

di fferent mai@meadnsbodieaitshifeanicol 30hén sérmeiehbodimests fremgtl B0 ietdedmbyl t he
structure to be built. [59] Frane 130 in this enbodi nent is enbedded in
i nsul ati ng stapscenvng dipgapelts [hiado bevndesstordohaidiany lSfseenddins fmthpiyskison 40

that th joritw. of f 30 i in b 140 i
i mum of 60t pRcaohy e kB d 3ueh e RaRapdy Py HRoeRa a5 ke 130
i's embeddedpjt irpikd 0 Qg b%tfétﬁféﬁlé?ﬁ{an?gﬁ?eﬁlt AN a%éﬁr&iinggo Qlle@f‘rﬁcit%r%ﬂo into

shapes that wll encircle and couple franme 130. Having frane

enbedded i nstrength mdedstbbysthe sedaturako bd mdks 140 provi des several advant ages
for building panel 112. Frane 130 being enbedded in bl ocks 140 provides
structural strength to core 158 and yet |eaves nost of the outer surface of

core 158 as F@%Uff%ﬁn@h(piltﬂﬁig%m%é&meﬁﬂsEﬂjﬁ&dd@ﬁ?ﬂ RAlSn SHRERGE bRfckgore 158
can be easily shaped and covered wth coating 160. This allows core 158 and

bui | di ng pané)d. Braetld0 being hmpedilell ar bladst 46 ticaad thyt tht eagiritgoShapes30 @and
provi des a surface which accepts. and retains coating 160 for strength and
exterior fi @RI dlacks 144l 1BrIBmImER©S Syifse arcp ok frame 380 et cewgredibed in

bl ock 0, .th i fr 30 whi ch . ed by bl ock
70 5o tat DPrEnE0s S ROR L8 WuRlach i ERSudTR IRy MGl o SOUSE IR b
the majoritys®hid §ma t]ge?{%il%nﬁfm@aiﬁﬁ%ubl@ t@hﬁﬁlé%(i.‘i@aviﬂg‘f&é?ﬁé‘go &nadédrent s

of building panel 112 franme 130 is not enbedded in bl ocks 130, meaning that

si gni fi cant ipostlatonsstrattufal loeks BO moadessctdral adxsmades fordurlfliagpawdl 1¢re 158.
Sonme of these e iments wil|l, iscussed later in this docunent. [60]

I nsul at i ng Efaintf-‘c"fﬁﬂ_&}ng_ fl%edllagf%g@o_sm@ & stygpd seength W&Ot?qu%gmeéfﬁ ni ng
the shape Oie&%%@s‘r.“o%@'er&ﬁte?ﬁ%a'c? %ﬁ@or?%é‘% aﬁu?i%&%ﬁbl@{k?‘ih@[?@%hét% gt ng
properties, and providing a surfacé for applying coating or ot her

coatings or shygoSeort MS8IEAL Betdsifif dhdpddndlcoregtith E48inkgN 660 TRis hiSwotorE! G 2
are used to enclose franme 130 el’enents and to formthé desired shape of the

structure tdShandduiildingwian¢! 1d2itd bk shgpgibiioe hestitfical Sqrieasimgisbaticsent prayides a

nul ating etpdct el bl ocks 40 0GR T b i ok T ¥, TR 10 16
embodiment, where frame 130 is embedded in blocks 140, there are portions of frame
130 which are not covered by block 140 so that frame 130 can be connected to other
frames and structures, but the majority of frame 130 is embedded in blocks 140. In other
embodiments of building panel 112 frame 130 is not embedded in blocks 130, meaning
that significant portions of frame 130 are on the exterior surface of core 158. Some of

these embodiments will be discussed later in this document.

[060] Insulating structural blocks 140 have several purposes, including defining the
shape of the building panel 112 being created, providing insulating properties, and
providing a surface for applying coating 160 or other coatings or layers. Insulating
structural blocks 140 in core 158 of FIG. 2 arc used to enclose frame 130 elements and to
form the desired shape of the structure to be built with building panel 112. Some

embodiments of insulating structural blocks 140 according to the invention are shown in

16
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WD 2013/ 055428PCT/ US2012/ 048065 17 FIG 3, FIG 4 and FIG 5. Bl ocks 140
are often fornmed to interlock with each other and with frane 130 as shown
in FIG 2AyoBb3osd428and FIG 5. In this enbodi ment i nsul acrnap2eouossr al

bl ocks 140 according to the inventiont7are nmade of expanded pol ystyrene
(EPS) foam creating an EPS foaminsul ating structural block 140. EPS foam
bl ocks proviFig. hiKG. ¢ned §YGES.f Bocenty anelfitar ferrhédiotinvet] @ikt witlERSh baeruehn be
created fromrecycled materials and can itself be recycled. Another

desi rabl e f sathdranco30ppshavarim e dkFHAd, ped FHatS. it thissgmbsdineens insplatdg ded or
cut into any_desired.s e. FI.G and FIG 5 sho EPS foam i nsul.atin
ctructural rogRe SoRSIALECREIE dbd Raeia T RERIe THReE POSRYBRE hats 150,
wher e int er kpeK cRLEREM BPS RN Mtk FTBQAM BRRE 140CEpfah58UE tpilo‘izd@nd
groove 154. Bl ocks 140 can be nmade into any shape, size, and structure
accordi ng t bighkecrgy effcionc alrbars §ightwicight. UBP$ fpabrigan dic geaped fedm feticled n t hi s

enbodi nent insulating structural blocks 140 are 4 X 8 X 6" EPS foam
i nsul ati ng swafaietsand Carbitsskibs requsled h Anather desirable fsiiragl BPE fam Bods0dbt int o

cor o 18 ac e Bl b RS et of Sy G RS D CRIC A bRIFIE O FS BB O

is used for fhhpRkdatbQtlblurABlocRY1 40ARAG 0B &N toarﬂélud%‘iﬁﬂrlbékl démele used

according to the invention which provides suitable structura

char act er i stlp@ svheB ioekisckldOmante 1 Sbmrtbis eendbotioncatinbludt toaguah® and geaover et e i n

thi s enbodi nent_using a pgl yner - based acryli c adhesive 156 such as Prinus
R

sol d by Dryy?t Bipek ¢ magy {\a 1)y, shepoeies and otrestercaeipsiieata s net al or
neAdhesi ve TETTERTE Ry, BaBbata 172 P @5 ebofipRaP Tl RERRY B ou"

structural Bloekkm(lA9420E" kr@MEPSLREmanRLRERIrédulaPblERSWhiIRRRAr s and to

each other using different adhesives, glues, nmechanical attachnents, or
ot her sui t abiteglcbuglelengntselafisut infoathm sa thtahihsy erttrbutk matht themssiveandigith

tructural hl 40 | de _of EPS f ti tructural bl ock 140
Zcigfd?LS t alt?l%ﬁ%} ity BRI daN a%gwwadg%ﬂl %tn ﬁ*ﬁhgﬁ'a?bgﬂs%ﬁggnqu@p@. g?rﬁéy but
not limted i )
mterial s, EPasf MordBEYlosk: PR noPaRGbi fEREE Sty EEREREF,
structural b&o@@dﬁ&%%&hé mventiontwhisthppeidtd Qitablo Strii@GaPetatdcafistRS Bleam ) ocks

140 as shown in FIG 3 to create the 17 SUBSTI TUTE SHEET (RULE 26) WO
2013/ 055428 PCTou82EU2 0aB@siEr 28d to concrete in this embodiment using a polymer-based

acrylic adhesive 156 such as Primus sold by Dryvit Systems Inc. (Dryvit). Blocks 140
are coupled to metal or wood in this embodiment using a water-based acrylic copolymer
adhesive such as Adhesive for EPS (ADEPS) from Dryvit. In some embodiments
insulating structural blocks 140 and frame 130 are coupled to other members and to each
other using different adhesives, glues, mechanical attachments, or other suitable coupling

mcans.

[061] In this embodiment insulating structural block 140 is made of EPS foam.
Insulating structural block 140 according to the invention can be made of other materials,

including but not limited to straw, wood, plastic, paper, concrete, or recycled materials.

[062] In the embodiment of core 158 of FIG. 2, insulating structural block 140 is
cut to shape from the rectangular EPS foam blocks 140 as shown in FIG. 3 to create the
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shaped insul ating structural blocks 140 as shown in FIG 4. Cutouts and
interlocking elenents are cut from bl ocks 140 to create a bl ock 140 shape

t hat wi | Iwenolsmsss28r ane 130, interlock with other bl ockectAB2anad4dosmme 130,
and provide a surface of the desired 8hape for the structure to be built.

Bl ocks 140 according to the invention can be nolded to shape or fornmed to

t he correct sigipzéinndishapetuds ibigksed(hadbowu GhFEG. 4 IGututandigtetldokgng or ot her
bl ock- shapi ng net hods. Bl ock 140 can be forned to any size and shape needed
to create tREments e Eomdiloksflap treercate ablockd4thahape that wdbenslose fems 130,

ceilings, be fenc rid i fices ffi.ces, etc. .Bl ocks 140 and
Frame 330 olnipkaRanPRek S g ne it vdlsf or B P agafihed

bui I di ng papg!hcdichie R bhiIZ eBRAE $0AR& R tEMDiRRIFSh R I ALLUE! ur e.

[ 63] Openi ngs and passageways for utilities; air flow, or other types of
access t hr osigipe btfdroicd @ thav@tecl dize amishbge wasy hythedstsuchigslicmpemibie as
desired. Openings for w ndows and doors can be forned in core 158. [64] In

sone enbodi At Bloglgphapmgangthedsy dtackddpP gan be Bsmediogmy sizs and shppe geedgd to

materials that provid ui.l din anegl 11 cordi to. the invention the
oo 11ty o BrasTieubBer e kel M 5 bfsc ol Rt Bk BebBlsiE s core
158 i ncl udegrigids Ui file8 i€l SR NBRckd BT fRncBDREH BE fdrdd inkd &% G& and
protection from penetration such as fromflying objects or mlitary

proj ect i | esshdpn tcanEe eododds prdbis] dimy rndl5E 2en eapsizd atdeshast to daruthe dlesitedyer s,
materials, or elements that block or slow down projectiles, flying objects,
or mlitaryS&&i ti on. For exanple, core 158 according to the invention
can include |ayers or materials enbedded in core 158, enbedded in bl ocks
140, or sandw ched between bl ocks 140 that bl ock or slow down amunition or
ot her milit §i63] pr ojyeningesnd fdyegewaysrfor utditivs,| aat flavg o béwetypss afacgss ovi de
protection to inhabitants in_a r zone, .or fromflying okjects caused by
oxtrome weallKerehdldpaPant 2 Combee 438 @Eentvéoqealééﬁ%gﬁrre% BeRESSOLan be
man- nade or “}?&}Ows%d 9&905@@6 ﬁo%@d ﬁl% efBrgm of layers of mesh, |ayers of
metal , pol ymer, plasglc, acrylic, Car bon fibers, carbon nanotubes, or other
materials, or other fornms. 18 SUBSTI TUTE SHEET (RULE 26) WO

2013/ 055428PCT/ US2012/ 048065..19 [ 65] gn fone enbodi nents core 158 i ncl udes
struct ur es, &*nentd somegabedigentygers P8 melydgsstrustuacs, glemeplsnayss ©&nuat i on or

bl ockage. F : >Ore -k r i - ' [ : ] e
Iayersgor naa&?ﬁ%ﬁ@hgﬁgggﬂﬁ%ﬁ?%I%ﬁag%ggggg%a %ﬂﬁggﬁﬁﬁﬂéi@gﬁﬁﬂﬁﬁ%gﬁﬁﬁg in

bl ocks 140, sgcifansiyiof prikcash Weesdne! catodindeh cokd I8 ibt106ds seictafet enuat e
sound. These sound-deadeni ng el enents can provide protection to inhabitants

from bonb bEklasests, laparhommatgrialviedipudveds, protectetnHeom ponstiahai sih ge frematyongs .
These sound-geadeniqg | ayers. or materi Ia.can be R§$-nade or natural, and
can take t h8PIFEH AT BT pEQISCtilgs- We%)ﬁ}eqffgv fraengy coppt A encepskiEs SEVBWES,  car bon

nanot ubes, : ' ' t it erl : : r forms.
In sone enbgﬁ%%gﬁ?§“?%3§§kﬁﬁﬁgﬁgﬁ 3%?8858§f§§@’ kﬁg%%b'ﬁ’%hgﬁ%nﬁévices or
llayers. [ 66iilitary Seienigeh olirRMhple coie] Iodtcorditgue df intonteh tireiaclugd enent s,

| ayers or material that provide radiation attenuation or bl ockage. For
exanpl e, cotwers®gmatatiolsaimbgddad in Gercili¥cambeddedciablacke | 4ber bandwiahedr
materi al s epbedded i.n or en ul ated, by core.158 nbedded i n. bl.ocks 140,
o sandw chbduset teeh H0SERERREG: ShkidonhsER Gt ¢ oTa RN Ry The
radi ation bWﬁ&%%ﬂn@ﬁﬁﬁﬁﬁﬁﬁg@%ﬁ@mﬁ?ﬁl%@5@3%ﬁﬂ&ﬁ&ﬁﬁpﬁhMﬁﬁﬁﬁﬁﬁhgﬂhzoe;or

el ectromagnetic radi ation,”“radi o frequency radiation, optical radiation,
X-rays, nuclearflyiagotitotaustdisl @aeineweathatlbedctaonts. 0IThepheectitvy gsrs@i

radi ati on. These radi ati on-deadeni ng el enents can provide protection to

i nhabi t ant s nfafesidsiserbe Blaaghasle onaebubrng cat takeidie derm ofdmersefl mephsleners ohs,
acts of war r acts of d. These radi ati on-shielding |ayers or materials
can be. man. et TBD et PR dent SR IRE cRBoR e ng BEE miieRiiscll. ! ayers
of metal, cgmbpphibers, carbon nanotubes, carbon nanostructures, one or
nore | ayers of |ead, polynmer, plastic, acrylic, gel, or other materials, or
other forms. In some enbodi nents the radi ati on-deadening materials form an
el ement that reflects certain types of radiation. In sone enbodi nents the
radi ati on-deadening materials forman el enent that absorbs certain types of
radi ation. In some enbodi ments the radi glgi on-deadening materials form an

el enent that provides el ectromagnetic shielding. In sone enbodi nents core
158 includes elenents, structures, or materials that provide radio
frequency shielding. In sone enbodi nents core 158 incl udes el enents,
structures, or materials that provide el ectronmagnetic interference

shi el ding. 19
SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 20 [67] In
sone enbodi nents core 158 includes structures, elenents, layers or nmateri al
t hat prowdeosimssi2gal attenuati on or bl ockage. For exanple/uscanra4shss
according to the invention can include |ayers or nmaterials enbedded in or
encapsul ated by core 158, enbedded in bl ocks 140, or sandw ched between

bl ocks 140, [0d3at bl Balsmerendbti@uatedrolts intludBrsguapesiddinteneheytsaks. The
chemi cal s bl ocked or attenuated can take nany forms, natural or nan-nade.
These cheni guteriglstted praviidegroond #tcpartiongr dlaskeds Eorcxampleocare 5 presorsénd ton t o

i nhabi tants fr.om bonmb bl asts, accident.s at.nuclear generati st ati,ons,
acts of war Meghveabps gy ngBl tya b Ay embdiey I e E AU B ane
can take thembafday of vlba%es, &fsafBwbhed RUELR bRIckIPARkhat 6RERBPatfcnRRE S
polymer, plastic, acrylic, gel, or other materials, or other forns. In sone

enbodi ment s séund. Thwosamld-debdankigrdenmtsesan pievidoprmcationeto éntabitadthfidomalosdr bs
certain types of chemcals. [68] Coating 160 covers a portion of core 158
to create bblaptgimerhingrevehigles, or othshiond nelsc-Bencraiotig Thepetousd-deadening 110
according te the invention, as s_hoagn Lo Fl g;a é and, bl G. 6 (gj]r oué?hq F| 8.
Coating 160 %F84Y BEITRISSHY BY Malirpasear BHUuBhiardrpapansonm e B0 8 eady to
accept ext efdyefs oPmetdli@fdoRfibbisNéShimingBbelepblyedr, andii@lasQlis Vpbicput €s to
the strength”of building panel 112. FIG 6 shows a perspéctive view of core
158 wi t h coataianigls1@Mtiappbinedn someaiibodinbmid tHe samgdaieed enstermiattnisd efoih0

i ncludi ng buil ding panel 112 according to the invention. FIG 7 shows

hori zont al é@%@%lcgéﬂﬁ‘?sd}‘il%’ﬁ‘ﬂ of building panel 112 of FIG 6. FIG 8 shows
vertical cross section 8-8 of building panel 112 of building structure 110
of FIG 6. FIG 9 and FIG 10 show cl ose-up cross-sections of enbodi nents
of coating [BG]takem samesedbbiliorens cofe F8Gncl8desBir@&turkd, chdnoants, yers@ss- sect i on
of coating 560 ,af ording to.the invention that can be IiLdrsed 0{1 bui | dj ng
panel 112 afwHrigl gt irevide ediatior Attsraatiomorilogkags Fas gxamplg cpsv! 58 qcedfingor e

documont pr bot 6B ST e ot RESAL RRAERVFREE RbrpERRRY Bl i °

invention t babedded iDSlotIGEd0l & saRBYickAtRvRE bldeRa 40MDatliifok sr@athag 460 and
461, and coating 560 according to the invention are described in this

docunent . | radiaionol izeradinter Wodaed ot hitgnuttd sen hanamgormayndeding ed

| nt er Changeglty. | tn K tlce)l ibe r%ﬂd%r Sltlecr)lgdre}d?a%ton,toh%%a rg 1f?ttloin?g-sfa as,sm(ljc esa(lr:r | bed

are 20 SUBSFFHQURMENSHHie¢iaipgyrilio fipquency P y
radiation, radioactive radiation, or other types of radiation. These radiation-deadening
clements can provide protection to inhabitants from bomb blasts, accidents at nuclear
generating stations, acts of war, or acts of God. These radiation-shielding layers or
materials can be man-made or natural, and can take the form of layers of mesh, layers of
metal, carbon fibers, carbon nanotubes, carbon nanostructures, one or more layers of
lead, polymer, plastic, acrylic, gel, or other materials, or other forms. In some
embodiments the radiation-deadening materials form an element that reflects certain
types of radiation. In some embodiments the radiation-deadening materials form an
clement that absorbs certain types of radiation. In some embodiments the radiation-
deadening materials form an element that provides electromagnetic shielding. In some
embodiments core 158 includes elements, structures, or materials that provide radio
frequency shielding. In some embodiments core 158 includes elements, structures, or

materials that provide electromagnetic interference shielding.
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WO 2013/ 055428PCT/ US2012/ 048065 21 exanpl es only and many ot her enbodi nents
of coating 160, 460, 461, and 560 can be forned according to the invention.
[ 70] CoatwogoaBs«28 FIG 1 and FIG 6 through FIG 10 ceceErs2@2pesoss on of
core 158. Coating 160 can cover a por2i on of core 158 for nmany different
reasons. Coating 160 can cover a portion of core 158 to add strength to

core 158. Cpm7ing IbGorsaembalieents cperty drehalks starcaurdssSletnentorlaydrsier an
aesthetically pleasing surface finish. Coating 160 can cover a portion of
core 158 t omsfesial et piowide ehemuicl gtteraebeper Heckpni By cxprapleraone 55%&aseordig

por i onof 0 sBei e At ersy @A SRATRE Miagscbropgethy sS8drk 155 °

from weat hegy,dRied iib18eksaRd, QLBETwiBIRI YA bIREs BAEMRRbRck 6PAlhRMe 4RO can
cover a portion of core 158 to provide projectile or anmunition protection

t o bui | di ngopmord spddific ci@patiln dht Ghemiaals bleksd @ apomtatdrrantake omagy I&dhst o

provi de protection from penetration of building panel 112. Penetration
protection B#Ha acmaaage sTaesgrbemical disneatingtor Bleckips elepicaly cat pissideng

obj ects created. by, wi . t her r...natyral . or, man-caused events. For
xarpl o, st PR IEPE i hDE0ornt!Rescs SBUHR o 2 TRRE AR R RIS B e o
penetrate byf g BactPbf God. CORLsE NGreAQin 68 MhaRinRide @ nRLAN, 86H tANtaké MM S type
of penetration. In addition, it i's often desirable to protect a building

f rom penet r af lagers bfymbsh, laats of hetdbscarbon fibetsepolymti, phastic, perglie gel, besthand
ammuni tion. Coatjng 160 can include projectile or anmunition protection

| ayers t hat Magsias; orbdorms; Brsople camedihantsghe shfanieal hégcking matgriays form an
projectiles, i 0 ver portion of core 160 to provide
protection 5138%@[11?%%%}&6’?%6&%tgﬁ&\r;)afr%ﬁ%ﬁlgal ‘orms of radiation, including

el ectromagneti c radi ati on, radioactive radiation, or other types of signals

or radiation that travel through the atnosphere and that can damaging to
i nhabi tantsFQﬁSTa bifi9aHns {obsover ettt cei?alt5§ﬁg,crf6fs b&ﬂ ngﬁ%ﬂ%gﬁz S at i on

bl ocking | a : . i.m i Am t {: fer aji on
Chr ougn bu, o te ST he? Snhur ) | hBidhe R ERTHR s Mosli ™6t Bt s ng
char act eri shAEFIG.® thlctiu'gﬁ' Q. 8’.806&&11%31%0 ctdate§ Qﬂﬁut@ﬂﬁﬁf&b@&ﬁ\bﬁldiﬂg%dnegl 1260

includes elements, structures, or materials that provide radi o frequency
shi el di ng. that soeaslydéorbadpinaxtaror onatdriog finBing At tlested andaal sroeontriteasgo thear bon

2823} 322228%@%&5@3@% SI‘BTWE GS sﬂ%%la%@rglﬁelzcti%g %‘iewvg? core 158 with
coating 160 applied, creating building panel structure 110 including building panel 112
according to the invention. FIG. 7 shows horizontal cross section 7-7 of building panel
112 of FIG. 6. FIG. 8 shows vertical cross section 8-8 of building panel 112 of building
structure 110 of FIG. 6. FIG. 9 and FIG. 10 show close-up cross-sections of
embodiments of coating 160 taken at section 9 of FIG. 8. FIG. 11 shows a cross-section
of coating 560 according to the invention that can be used on building panel 112

according to the invention in place of coating 160.

[069] Core 158 according to the invention has a portion covered by a coating. This
document provides examples of the different coatings according to the invention that can
be used to coat core 158. Coating 160, coating 460 and 461, and coating 560 according

to the invention are described in this document. It is to be understood that these coatings

may be used interchangeably. It is to be understood that these coatings as described are
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22 nanostructures. In some enbodi ments coating 160 includes el enents,
structures, or materials that provide el ectromagnetic interference

shi el di ngwo 2pi5ajss428 sonme enbodi ments coating 160 cover s PeEXIUSLOIQN4865F f aces.
In sonme enbodi nents coating 160 coverd interior surfaces. In sone

enbodi nents coating 160 covers edge surfaces. Coating 160 can cover any
surface of exingldssdhlpindamPordth@rndbdnntssofichbaing 160, 4001 611 28d 5601cantbe

enbodi nent shown in FIG 1 through FIG 10 coating 160 covers front surface
124 of cor efrBgdeerosdingtodhe invemtiosur f ace 114 of buil ding panel 112. In the
enbodi mrent shown in FIG 1 through FIG 10, coating 160 covers rear surface
126 of core 158 to create second surface 116 of building panel 112. In this
way bui | di ng070dnel Cohéng b6l oS, dane F1686 ancughddG. 19 cdads & poreion 0ficaat | east
a portion of core 158. In this way buildin anel 112 includes core 158 and
coati ng 160 l&bvieedting 180 caneepyer apq%@m Pﬁﬁ?%i?&ﬁéﬁﬁn)ﬁ diffesgné repsons o Coplangr

surface 126 core 158. . [7 F 9 ows Crossssection of one

obod ment R SEdE g Rstoblbrl g aoT MR hETER SRR #88%vshet i <
embodi ment ”gértifo%f*&ﬂe 958 PUrbiié &) hAURHiSally!leabi F%uﬁmé%'is'ﬁ?@oa 140nQn 160
forms a cenentitious nenbrane which provides structural strength to

bui | di ng paneter 4 partma ofiedre 188 tqpprovidd i wgrface faryaeceitinp dinish orgstniontswatleas and
weat her, and a |layer that is ready to accept final exterior or_interior
fini shes subtnbstupen At otheraxtcsior figish gesments; (oahiesl 601cAn EMET 8 RRBIONPERYCshown

in FIG 9 c | n 60,1 s forned.of.inner scrat | ayer ., 162 and outer main
br own 1 ayer 115 Sseg i B ShichPAEg S0 Fn g ngBR St RO MG T o T sg
and provi degiar 8aGR ity efléiﬁén'&ercdaﬁii%'l@ caltoeraSp Rl Esf BRI 15806 ¥videayer 166,
to adhere to. Inner scratch layer 162 can be fornmed of many different
conponent s projetiikt arrmesmonitidngyetestionl tn beddreg parted i JreCdating €0 cacwoatich | ayer
162 is fornmed of g plas%er ntgture.,ln sone enbodiPEn inne{ %cratch | ayer
162 is for mBertign ohcqyy hatiin PP WLE Biotseign fipw pepeiraigne P8Rt 2% nner

scratch | ay I - C AN I: . i ments
hner scr at eprragel Bipb 3o e RRGesb BB TS frink 31 B00Rs SRR <
i nner scr at ghated¥§widd vchihel, WAL hatubf! sFtharl-tdub @Y &ehtQIFdrick #nfleSstiSh@RaRls | N
sonme enbodi ments inner scratch layer 162 includes penetration-resistant
materi al s, kayewss items astsioplt as smvsechomispiense tagpenatpate builthmg walds. frafiegti | e or
amuni ti on- g‘ﬁgﬁ SUBSHI TUTE,.SHEET ( RULE §6) VO 231%3/ %{?.5428P / US2012/ 048065
23 resistant ndypyfic protestion, prytlis tyng of grretiafiefy din pdditiens hisofter desiipbls | ayer

162 incl ude I.al i 0 ' . 1 By td terial S,
component s, T RECL iR R kB0l Sphilcls Bonb 4R Ber AL pRYsiles g,
includes a h@Rihitiod O CRAMENE60Qan Siclide tdjectll©@sm@enatitibefdteclion RO&E that
enbodi nents i nner scratch |ayer 162 includes sound attenuating or

i nhi bi ting resisepenctraticndryi amraunitenpuheherailitery proregtlesr es. | n some
enbodi ments inner scratch layer 162 includes carbon fibers, carbon
nanot ubes, or carbon nanostructures. In sone enbodi nents i nner scratch

| ayer 162 i E&?Il des ®adii@ hb(BcanTbl et pai s, of@brenilas bavidetpagtectihevwidde radi o
frequency shielding. In some enbodinents inner scratch |ayer 162 includes
el enents, sthgldingrfensn varrousdaresiod rastiationt inplnding @leceoraegnebartadméion.c
interference shielding,. In the enbodi nent of coati,ng 160 sho in FIG 9,

| hner  sr at BHKAsgw redgson. & AGHEBRN SIEBAS ORAEiPl Y ARG (SORIER | ayer 162
can be any { LiRf i Ldihd RUANBiCHANbE bhilliROoE ifRAks | nner
scratch Iaye%ﬁﬁggﬁ?Hg{udgéngﬁgggrén%ﬁé tﬂ%ﬂ gﬁeagkggéfgﬁnﬁgﬁgﬁg assgnesh.

I n sone enbodh canhsludameitiscblatichg lagys that Gidninszd @rclivdnasd thowlahdfpl o | ayers
(see FIG 10 and FIG 11 for two exanples of nultiple-layer inner scratch
| ayers). [OTafatondirowshi bhildigmaneldydrCaasiggil 80 sarcdseeprovice suunditeaugiiegin this

embodi ment . characteristics to building panel 112. In some embodiments coating 160 includes
elements, structures, or materials that provide radio frequency shielding. In some

embodiments coating 160 includes carbon fibers, carbon nanotubes, or carbon
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Quter main brown |ayer 166 can be any type of formof cenentitious m xture.
In sone enbodi nents outer main brown |ayer 166 includes one or nore than
one pi ecewohofidsesngl ass nmesh. I n some enbodi nents out er PORIUS20I0¥8V63 ayer
166 is formed of multiple layers. In 2onme enbodi nents outer main brown

| ayer 166 includes cenent, aggregate, and fiberglass nesh. In sone

enbodi nent s ngiskeiictinas. NinkoawrRmbaigicnk@datinycl60deduds Rnicntsaggicagat &;  and
acrylic bonder. In some enbodi ments outer main brown |ayer 166 incl udes
thermal fil makasialsghatprovederddestromagecsic intarferonas sBivkbiel. ment s outer main brown

| ayer 166 includes cenent, aggregate, and fiberglass strands. In sone
enbodi nents outer main brown | ayer 166 includes cenent, aggregate, acrylic
bonder, and[(i2ber gl BssmrraibodintensavetigMuddionan tsteort sarfages] in fuhtswn | ayer 166
i ncl udes penetration-resistant materjials, |ayers, or structures such as one
or nore thafmbedimenisjceding| 160 spvamminiior pukceesinsemaempedimentscogmngsoPuct ur e.

_In some enbodi nen Sﬁﬁ:?i n b(?ov[vn l,ayer 166 inclﬁdes radie@tgi on bl ockifn or
i nhi biting FAFEEE°AHIEFT at® 1“8&%8%‘%%{ any SULGE pECEee 8 of A Pipd of a
enbodi Ment s 28, SERSTH IUTE SHERTodRkhEstd®h in YRG2PI34 QRTARERE T 452058/ 048065

24 outer main brown [ayer 166 1 ncludes a |ayer, conponent or strudcture
fornmed of | eadrs frontsorfccdBhoficorens S tooartae firvasurfaoe dWwhof tayldingasicliln2l tdes
carbon fibers, carbon nanotubes, or carbon nanostructures. I n sone

embodi ment s thewntedisgnishomanin Ky b thrawgh Kige (10geosting bfhcoveisapistifag 136

inhibiting |ayer terials,,compo tS, (Or StLr r .l n_soneg

embodi ments Phiite s et Swnnd SPEF TRe it hedu S T bt ot ik es o
material s tP@t{el PIOYLRGed R 05¢ dn%%%ﬂ@l@@o%rﬁig%leabtfhp‘i%@l@EBMS%’?'H[S outer
mai n brown [ayer 166 includes el enents, structures, or nmaterials that

provi de el edtis wapbmktingpanalt E2fiecledws @oshiS8ladd nepting 760 coveriag aeleastrb pditioent s
coating 160 js forned f a single | ayer. ting 160 can be fornmed of nmany
different c8 %‘F‘féH&gce&%ﬁff&%?@g“%lﬁg%‘{/&f%c%a&n sone enbodi nent coating 160
is formed of a plaster m xture. In sone enbodi nents coating 160 is forned
of a gypsum plaster m xture. In sone enbodi nents coating 160 is forned of a

cenment i ti ouf073 xt uldG. I[sEGYs F¢rGss-eotishaiws e ambodintver ofeohay Mdrccatlingdat i ng

160 according .to the invention, where coating 160 jncludes two | ayers. In
the enbodi nEiRtNEHEN thgé68110t,hlwaqqdﬁ@eni Srracctof P s faycrindh 3% at ch

| ayer 162 a i: - [ F i scratch
| ayer 162 i gl%P garihrrlgéit c’é?hr% ﬁoghé?%‘ir ?%@:ﬁanﬁﬁggs IJF%ngrgﬂn%wgféngilvﬁﬁgghﬁﬂﬁgr scratch

| ayer 162 i§trefrf%ﬂfm%uﬂﬁingp%ﬁp$mmaﬁése}irpﬂh?ﬁtglaﬂ@yer ifip&FPiaRs ®riediaent s i nner
scratch layer 162 is fornmed of a cenentitious mxture. In sone enbodi nents

i nner scr at sieathay end 4 Bgcri thetlisitedy @ dctdpe fighlasteroesthinterip7frishas sudheaseainddi ment

of coating 160 sho in . FIG_10, inngr scratch r 162 | s, .a.cenentitious

m xture thatUeen %‘\gﬂ?roé] Sf Irndﬁ? FHPRAIYPHSaP R D tﬁf?o‘}?éﬁ@%igq A f%‘H‘gg o

enbodi nent s j chinl i f t and an
1 n@pﬁ:lrrataf;fagéé 11823 Gt fgin! bRov P faggr?l a(j?(:ﬁcsﬁm layfggsgalr lﬁ%@t&kg%s

acrylic bonder. 1Tn so enbodi ment's i nner ayer awre

mesh enbeddegherdd vidiieto corEIFRiahd prosideh X bedfor furthSidnRer BidcisRE: Salhetn
scratch layer 162 includes penetration-resistant naterials, |ayers, or

struct ures #yehltds todbetsito.fomas sehigh layee 1 @ eindetfomedof mamrdHferéndn- r esi st ant

material or structure. .I.n so eandi ments i,nner .24 )
components or mixtures or layers. In'some embodiment inner scratch layer 162 is

formed of a plaster mixture. In some embodiments inner scratch layer 162 is formed of a
gypsum plaster mixture. In some embodiments inner scratch layer 162 is formed of a
cementitious mixture. In some embodiments inner scratch layer 162 includes a fiberglass
mesh. In some embodiments inner scratch layer 162 includes thermal filters for fire
resistance. In some embodiments inner scratch layer 162 includes penetration-resistant

materials, layers, or structures such as one or more than one projectile or ammunition-
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| ayer 162 includes radiation blocking or inhibiting |layers, materials,
conponentwQ 2013/085428ct ures. I n sone enbodi nents inner scratrais2éiapesclc?
i ncludes a | ayer, conponent or structare forned of |ead. In sone
enbodi nents inner scratch layer 162 includes sound attenuating or

i nhi biting rakemnsmaBhisrisaél&urcchpanrentbedintsShiidtetidich$ayct hoS@oRdes
enbodi nents inner scratch |ayer 162 includes carbon fibers, carbon
nanot ubes, &idiatian blnskingos sthiticndlereys, macrdheoBpYHisneTHIBCUFedn suRaGt ch

| ayer 162 includes elenments tr ures, or materials that proyide, radio
froquency sHREPAMTES Y Soeh ol bsieesRiner Seplidnor TystreBsnintf ldes
el ements, S{HYCIHEBR enffod TR infbrSchalAlla e 981 BRIuBEECuh @ FRINSELCor _
interference shielding. I'n sonme enbodi nents inner scratch layer 162 is

fornmed of oihibitiglapanenitsialf somperensninadiunmrdss llofomawmeiodsmems ained ayer 162
w Il be discussed shortly. [078] Quter main brown |ayer 166 can be forned of

many di f f er 8¢ietck bypoHeringudss caiben dipets, @rbandyaetgbes) of caghor napesbgrivsst out er
main brown |ayer 166 is formed qgf, a plaster mxture. In sone enbodi pent s
ot or main BRteAmpaEmt e Bl B el e R B TR0 e
embodi ment s R Rrad B ffdqiRmeYWehitBMS! 11 &find SmbRAiiBEs BheBscERATBRYdllbRUS m xture.
In the enbodi nent of coatinhg 160 shown in FIG! 0, outer main brown | ayer

166 is formedholfs dements,singttures, dkGdatands thatyeogladsctroesignditOnenbedded i n
brown m xture 168 while brown m xture 168 is still t. Brown m xture 168

can take maficldings dp therentbgdingge t@frp%%l@rﬁbewn%ﬁl%?\feé@mr PRIER, fagrer 6g if s
f e e | . . .
ormed o aagérggﬁtl%rou aé{tﬁtﬁe.e Tnne sc%ﬁgi? }aﬁ%'cﬁﬁ%%@?ﬁﬁ%& #Et&ﬁto%' Eeet\nejn% 10f155

fornmed of a sump m Xt ur e. sone e own ni xture 168

is fornmed ohigukemRidrhé babsdimbnt Hinr sckfich Rcra®l dsblNRE bnOdr HORthADNE60 shown
in FIG 10, brown mxture 168 is a cenentitious m xture nade of cenent,

aggr egat e, acrybf ftbdug adenesh abdsoi comntpldasentsinnarsdsitchBayewh 6 2risxoumes of68
conponents in this enbodipgnt, ar i together. wi th water tqo forma
cement i ti ouSUHIRIE w@?tfsgﬁﬁ&piﬁ IS, 3 Torireaapiat eﬁmpgvierlamnne@ten br own
m xture 168s&r§tc{5{a§¥‘ﬁﬂled onto inner scratch |ayer 162. Fi berglass nesh 170
is enmbedded i n brown’ m xture 168 while it is still wet. In this way

bui | di ng panel 112 includes core 158, and coating 160 covering a portion of
i.nner scratch | ayer 162 and outer main

br own 1?2;@}”?0?63 bt i B %?ﬁg%gra FEBHRYSYIBIOY thisgmemepE SHEET
(RULE 26)  Oyter main brown layer 166 can be any type of form of cementitious mixture. In some
embodiments outer main brown layer 166 includes one or more than one piece of
fiberglass mesh. In some embodiments outer main brown layer 166 is formed of multiple
layers. In some embodiments outer main brown layer 166 includes cement, aggregate,
and fiberglass mesh. In some embodiments outer main brown layer 166 includes cement,
aggregate, and acrylic bonder. In some embodiments outer main brown layer 166
includes thermal filters for fire resistance. In some embodiments outer main brown layer
166 includes cement, aggregate, and fiberglass strands. In some embodiments outer main
brown layer 166 includes cement, aggregate, acrylic bonder, and fiberglass mesh. In
some embodiments outer main brown layer 166 includes penetration-resistant materials,
layers, or structures such as one or more than one projectile or ammunition-resistant

material or structure. In some embodiments main brown layer 166 includes radiation

blocking or inhibiting layers, materials, components, or structures. In some embodiments

23

SUBSTITUTE SHEET (RULE 26)



WD 2013/ 055428PCT/ US2012/ 048065 26 brown m xture 168 conprising cenent,
aggregate, acrylic bonder, and fiberglass strands; and fiberglass nmesh 170.
I n sone ewbadidmsm28 the aggregate in brown m xture 168 ipaclusd@z/ossesl. | n
sonme enbodi ments the aggregate in bron m xture 168 includes perlite. In
sone enbodi ments the aggregate in brown m xture 168 includes vermculite.
Perlite andowier mu@browe layeprosviaclides aflayee-coaposdndst steidaire for@sd of leldith di ng
panel 112. Therefore perlite and/or verm culite are used as aggregate in

si tuati ons W#B¢ emboddmEnts Pygr paindrows layer ipddnaudss garban Gbem.diaphgnpaneibesl 2 i s
required to possess stringent fire-resistant capabjlities. .a, particular
enbodi ment B SUPP TSR URER ag I R oR s G Thop BionaH Ever g6 BEURES  of
Portland ceggpy a(tEMﬁﬁréé-oﬁﬂgib%)n 18P R1ARLR1sOE o @itk for Sirhidt&s 3/86me 90 pounds
of 30 grit silica san 11/2 éallons of acrylic bonder, such as AC 100
from Dryvi t emBodimend suef mhiSrofh byl Gsiaclsdasahahsents? stihicBirgsabt materialk thaot abl e

water. In this_enbodi nent the brown m xture 168 aggregate is made of two
si zes of safWwvidegadjp ficquapy skipldingo lypqrpc ypbpdiments pwcr Paip draylaydtl®6d t hat

| arger or swmaller hatches can be made. by incr.easi or decr ing the
i nar edi ent - MRS eRBNES SrORBs R MR By s RGP Rlea R HE R N peddea
into brown ghiXiHee 168 as brown mi xture 168 is applied to inner scratch

| ayer 162 and while brown m xture 168 is still wet. This m xture has been
found to provide superior structural integrity, water and weat her

pr ot ecti on, a surface 1 mum f or L ydn t her finish.coatings if
feai red. 1t IFBT, & BESAGEPERUGE huPa BRItk e T et EE-RRAEOT Pom

ot her i ngr egiepy Rrh&f ofSRAH! diffSreRdopbhdd] ortfiRBired & 1Rkl an kEhET@BE MMkt
bonder as used in this docCunent refers to and includes all types of

man- made bi nakging,160 id foenal Ergldomdexsirs o koms cmbediinants chomgdi68 is foithéder s and
26

of a gypsum plaster mixture. In some embodiments coating 160 is formed of a

cementitious mixture.

[076] FIG. 10 shows a further embodiment of coating 160 according to the
invention, where coating 160 includes two layers. In the embodiment shown in FIG.
10, coating 160 1s formed of inner scratch layer 162 and outer main brown layer 166. In
some embodiment inner scratch layer 162 is formed of a plaster mixture. In some
embodiments inner scratch layer 162 is formed of a gypsum plaster mixture. In some
embodiments inner scratch layer 162 is formed of a cementitious mixture. In some

embodiments inner scratch layer 162 includes a fiberglass mesh.

[077] In the embodiment of coating 160 shown in FIG. 10, inner scratch layer 162
1s a cementitious mixture that can be formed from many different components. In some
embodiments inner scratch layer 162 is formed of cement, aggregate, and an acrylic
bonder. In some embodiments inner scratch layer 162 includes a wire mesh embedded in
the cementitious mixture. In some embodiments inner scratch layer 162 includes
penetration-resistant materials, layers, or structures such as one or more than one

projectile or ammunition-resistant material or structure. In some embodiments inner
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pol ynmer binders, fillers and bonders; copolyner binders, fillers and

bonder s; wodomdsensman- nade or natural substances that perfuseomiis®et ask of
an acrylic bonder. [80] In sone enbodi nents the fiberglass strands used in
coatings according to the invention are replaced with other types of

rei nf or ci ngsératortager 162 isdngcseadigibnodksn psorniiitibiting ldyeisemstedile, caaondnts, pl ace
of or in addition to fiberglass strands. In sone enbodi nents cellul osic
fibers are gsgHciuicspllmsemoembedimants ddice scamck loyer 198 inpledss a dayernsa@ponaat sone
enbodi nents cqtton fibers.ar sed in,place of or in additjon to fiberglass
Strands. CoPt SHCRRBErEe PGl RRbe sRBHRE st vy HEk e dseoBBLE] ng
m xture, Whighy,aj jﬁﬂﬁB@@,E@%ﬁﬂ&m&ﬁﬂgﬁ%ﬁloﬁ&ﬁﬁb%hﬂ&uh&LQB@&ﬂger’_ _

hi gher-quality coati ngs. I% one enbodlneﬁts other types of organic fibers
are used i nempbadiments itoter sonatald thiytn 162 ihaudds badbgh bers startenadanotiiess@rarbon
enbodi nents glass fibers, wod fibers, plastic fibers, nmetal fibers,

cerami c fi baagsirggtuigs. harsomgsabodimonts;ipgcs serish lnrbHrksingpdes gdawentsn pl ace of
or in additign.to fiberglass. strands, TFhe fiber.gl.ass strands, and/ or other
Cypes of rePhralrer ohTELPaRal: BB ta il d SRR B EuBRaam P ongt n
and resi st apfRr §cPatéll B 189 iheHeS ERAIEhR Gttt orGRALINNGthal fofdeli tion, the
fi berglass and/or other types of reinforcing strands aid in reducing slunp

and m cr ocr alcktromgagntti¢ neerfecate sigeldingt U sonanerhbealihents innéesaratdnisyafl 62 is
appl i cation, Thg fiberglass strands in coatingﬁggccording to the jnvention

can be repl FBEd@f PRCLGNANOPEES. Jrurthcr gRbpdimensp BaBAer scragh Loy pHaall be

rei nf orcene gth to withstand fracturing and breaking, or that
controls nigﬁﬂggggﬁéﬁ “and mcrocracking. [81] In sonme enbodi nents the
fi berglass nmesh used in coatings according to the invention are repl aced

w th ot her s of _a rei.nforcing trix. In s enbodi nents a fabric nmesh
is used in B@ e ofOuieranain ey lagks TRB 63 b#oeagf %@y Bl GOgPOBE Y

i nvention. dj S lLosl ¢ fi i i.p. pl ace of
the t1 ber gt TEXERESHETRSCHIRM S RbolBhorbRE! ByiEn FFETIdsTn iR bhne

enbodi ment s pRsePmb@ireOln YntefmBodRBer® o@édALTh roWh et 168K foidedsd i n pl ace
of the fiberglass nmesh in coatings according to the invention. Cotton fiber

mesh provi degpsuteplisearetixturofinkoindicmodietcets outer tiae yoanilaygr hitas doreycdwhi ch
' Some enbBGPHERTETATEyHEnYt e cRbeRcal yatnin (suewt ot FIe Do itass o
mesh in Coauo%slagez 16RO R th BY6E afif }iberglass mesh 170 embedded in

brown mixture 168 while brown mixture 168 is still wet. Brown mixture 168 can take

many different forms. In some embodiment brown mixture 168 is formed of a plaster

mixture. In some embodiments brown mixture 168 is formed of a gypsum plaster

mixture. In some embodiments brown mixture 168 is formed of a cementitious mixture.

In the embodiment of coating 160 shown in FIG. 10, brown mixture 168 is a

cementitious mixture made of cement, aggregate, acrylic bonder, and fiberglass strands.

Brown mixture 168 components in this embodiment are mixed together with water to

form a cementitious mixture, and applied over inner scratch layer 162. Often brown

mixture 168 is trowelled onto inner scratch layer 162. Fiberglass mesh 170 is embedded

in brown mixture 168 while it is still wet. In this way building panel 112 includes core

158, and coating 160 covering a portion of core 158, where coating 160 includes inner

scratch layer 162 and outer main brown layer 166. Outer main brown layer 166 includes
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WO 2013/ 055428PCT/ US2012/ 048065 28 according to the invention. In sone
enbodi nents a pol yner or copolyner nesh is used in place of the fibergl ass
mesh i n cwetnmsgssascording to the invention. In some enpotiusesiee4s6iir et hane
mesh is used in place of the fibergl a®s nesh in coatings according to the
invention. In sone enbodinents a matri x or nmesh made of gl ass, wood,

pl astic, nmebalwn a&nAT]68 c@ﬁprﬁﬁﬂ'g%enieﬁ@@@gr@%atd’, atfiobeideg an@tiberghks staindged i n
place of or in_addition to fiberglass nmesh. The fiberglass mesh and/ or

ot her types aif fibasglassaneshriglmi soime erboguadntsibe eggrpeatc ndrevmmaxtarcd$8d t o

provide the.coatin ith strength and resistance to breaki cracking, and
Dot 1ot 1 on e S e GO hs e L B b R BB ST 0% o
matri x or iTd od j oy a6 iifag
e o TrhieiIf strle S@BAEORS Mo R0 bEHACHARIK It ALLURS FARLIRD.

coatings actorlied ang vieomichiéte iimp@nt therfirc-asyidemt qegitiac etbuiiding panyl tIgpe of nesh
that provides reinforcenent and strength to withstand fracturing, breaking,
and/ or penetlharefoshperhisander YEmeamits B s iaagrcgats iUt iaatiqng pieerbuiidingo

Component s. P SRR RER BN Rher T BRRS, TaRESed e dintidl T ous

m xture appkiReiliper Ind P AemBodihRnSERn ATRAE MRS MalOBEmiSkE Rbtlel ayer
162 is made up of nmultiple layers. In the enbodi nent of coating I60 shown

in FIG 10, inner scratch layer 162 is forned of two |ayers, first scratch

| ayer A 164 and cond, s h.l [ 163. . Fjrst scratch layer A 164 is a
"dash" scratch cc atpo\‘ﬁﬁ Scﬁ}fbh?atnﬁicg%gn%g’g?ﬁlﬁqﬂs machi ne sprayed onto core
158. In sonme enbodi ments first scratch layer A 164 is applied using other

means. [ 83] Fir st weahdfh0lgay silicdsahf4 can be forned of many different
conponents or mxtures or layers. In sonme enbodinent first scratch |ayer A
164 is formed of a plaster m xture. In some enbodi ments first scratch |ayer
A 164 is formed S muadprdthepit sifeesandi xt ure. In some enbodi ments first
scratch layer A 164 is fornmed of a cenentitious mxture. In sone

enmbodi nents first, scratch.l ayer, A 164 incl fikerglass nmesh. I n sone
enbodi nents fi rsf1 é&a@?l}?iﬁ)fﬁ%@g? b%d%ﬁﬁu?hna&%@g@o 8We[?%ﬁi on-resi st ant
materials, |ayers, or structures such as one or nore than one projectile or
amruni ti on-resi st nfRbErT ﬁbergllasssmramst ure. In sonme enbodi nents first
scratch layer A 164 includes radiation 28 SUBSTI TUTE SHEET (RULE 26) WO
2013/ 055428PCT/ US2012/ 048065 29 bl ocking or inhibiting | ayers, materials,

conponents, or st¥'agelensof pptablsarascrenbodi ments first scratch |ayer A 164
i ncludes a | ayer, conponent or structure formed of lead. In

In this embodiment the brown mixture 168 aggregate is made of two sizes of sand, 20 grit
sand and 30 grit sand. It is to be understood that larger or smaller batches can be made
by increasing or decreasing the ingredient measurements proportionately. Fiberglass
mesh 170 is embedded into brown mixture 168 as brown mixture 168 is applied to inner
scratch layer 162 and while brown mixture 168 is still wet. This mixture has been found
to provide superior structural integrity, water and weather protection, and a surface
optimum for applying further finish coatings if desired. It is to be understood that brown

mixture 168 can be made from other ingredients for specific structural uses.

[079] The term acrylic bonder as used in this document refers to and includes all

types of man-made binders, fillers and bonders such as urcthane bonders, fillers and
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sone enbodi nents first scratch layer A 164 includes sound attenuating or
inhibiting layers, materials, conponents, or structures. In sone

enbodi nernwe 2biwoss428cr at ch | ayer A includes carbon fiber #cTasedan4svahot ubes,
or carbon nanostructures. In sonme emdi nents first scratch |ayer A

i ncludes elenents, structures, or materials that provide radio frequency
shi el di ng. bindsenolpndddhdees) fiflefkians borsdersateolynay dindbrsi fitéry dedb@lderpaids,
structures, or materials that provide el ectromagnetic interference

shi el di ng. Pther man-aiege i paswrel m%st@wﬁ thagpar8umshotapk phanmcglickondgs r st scrat ch
| ayer A 164 is a cenentitious m xture made of cenment, aggregate, and
acrylic bonder. In sone enbodi nents the aggregate includes sand. In sone

enbodi ment s[(080¢ agdn sgaé embadimente shefebretdlase stramis sisiein @odngs ax0tding toehe
aggregate includes vermculite. In a specific enbodiment first scratch
| ayer A 164inventiqsraieeepiagedrivith abicr bget taeinfargog gberd s wmergrhodapeitc enent

(type 1 and_2), .9 ounds of 20 grit.silica sand .90 poyn of 30 grit

i1 T ea sandssbherF JBRARCReRon Alecbfor oS Wirab S PRE WoBheom Bryi ¢
2 1/°2 gal | opgpodimRel 3B BodCR:s aﬂe%sécﬁh?la%%?gﬂ HeRditbA R fibdShssSEhRlChy | ayer
A 164 aggregate is made of two sizes of sand, 20 grit sand and 30 grit

sand. Thi s temstmbalimtth cottoneibers atGdserdiix placeofvasn baddtiorf toutbdrgl s adirelse wel |
to EPS foam bl ock and provide a tfﬁl;(peri‘or surface faor accepting further

| ayers of c&aitphibersprovide thabangfiid hotirg witebid thirepating pwdpreowhihgids é
amounts of first. scratch |ayer. A 164 can be nade by proportionatel
ot oasi ng U1 Bhind BERR v ingrafitorlePRntEg RatheBo AP R GNPt . ot on
| ayer A 1640{&@15‘[)/?@@03@%95%@5}% Ssc@Nf pREOBLSh At UMk dadsistirdtdssanat ch
| ayer A 164 is allowed to cure (dry) before adding other Tayers. 29
SUBSTI TUTE ShifsEdmbduinEntR glass WOrL 084 6ibers 28 RET/AbSR0mh21a0AB0E Se@ic fibers,
or other types of reinforcing fibers are used in place of or in addition to fiberglass strands.
The fiberglass strands and/or other types of reinforcing strands described herein are used
to provide strength and resistance to breaking and cracking to the coating. In addition,
the fiberglass and/or other types of reinforcing strands aid in reducing slump and
microcracking of the coating mixture in the first few days after application. The
fiberglass strands in coatings according to the invention can be replaced with any type of
strand or element that provides reinforcement and strength to withstand fracturing and

breaking, or that controls mixture slump and microcracking.

[081] In some embodiments the fiberglass mesh used in coatings according to the
invention are replaced with other types of a reinforcing matrix. In some embodiments a
fabric mesh 1s used in place of the fiberglass mesh in coatings according to the invention.
In some embodiments a cellulosic fiber mesh is used in place of the fiberglass mesh in
coatings according to the invention. In some embodiments a cotton or other type of
organic matrix mesh is used in place of the fiberglass mesh in coatings according to the
invention. Cotton fiber mesh provides the benefit of holding water in the coating
mixture, which aids in the curing process, resulting in stronger, higher-quality coatings.

In some embodiments a synthetic mesh is used in place of the fiberglass mesh in coatings
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[ 84] Second scratch |ayer B 163 can be forned of many different conponents
or m xtures or layers. In sone enbodi nent second scratch |ayer B 163 is
fornmed ofwe2piswsses mi xture. In sone enbodi nents secondpstrsbta@b/oksyger B 163
is formed of a gypsum plaster m xtures8 In sone enbodi nents second scratch

| ayer B 163 is fornmed of a cenmentitious mxture. In sone enbodi nents second
scrat ch | ayescoBlidd® thamiveictRs. an farhetrgbalimentes polyhidr ssmBolsnieo dicsenRtusedsecond
scratch layer B 163 includes penetration-resistant materials, |ayers, or
structures Hudhceay thndbesglagyonesh imegatipgeacgeidjngde thednamtigimlinioticon- r esi st ant
material or sér(rctur e. IF sorrehenbo(gi r’rqntsf egﬁged ey atﬁh | ayer B 163

i ncl udes ra8P3PT BN ASLERAG TSP IHRES M RIAS 9 i%f’ TSRSt LB hponent s, or
structures. o} @GR RIRQALIBRANS sHREQAELEAERL § thatrBY & mEBh HoRie bPElabd8R0d

| ayer, conponent or structure forned of |ead. In sone enbodi nents second
scrat ch | ayphasti, el udesaicart bdrr fyipbesfaeinfaeing marsiabis wbabin pbace ofobian
nanostructures. In sone enbodi nents second scratch |ayer B. 163 incl udes

sound at t enadditieigtodiberghass Brosh. nidicifibgealass megh and/erosher daspohisidercingmatrix
structures. In so di ment s cond. atch layer B includes el epents,
truotur es. 6meNRISrTERSEER FQif ARNBGRE Fuk ey BN gRH some
embodi ment s hEGRIARErakimt Gl pRYRLtioB. TREIHERS tHR! FRITRIMsS an@bF MBEU)RS of O
materials that provide el ectromagnetic intérference shielding. In the
enbodi nent ofinfomatg meyrik ®0 neblowwd in redE¢iG slifp asd cocrdcracking ofth egetingB 163 i s
formed of brown m xture 165 and. fiberglass nesh 170. Fj bergl.ass nmesh 170 is
embedded i nMBE¥BEAN Modirst few tgrs st pRplIsAtRlA %&Sh%a%@ysm%@ﬂw WCEPRBRI ed or
ot herw se a ' f 1 ' 1 ' re 165
s ot weld B e B Sy B e Srh R AL e iR by Tt
scrat ch | ayefrendthl4vitistadd Rhattefind braRingOdrdesT peRaRGomvhing/dr W dohtrall doamndr own

m xture 165 to cover first scratch layer A and nesh 170 to be enbedded into
brown ni xt unextigSlumy 86] mBrawrkmigxt ure 165 can be fornmed of many different
conponents or mxtures or layers. In sonme enbodi mnent brown m xture 165 is
formed of a plaster mxture. In sone enbodi ment brown m xture 165 is the
same m xtur esas br auwer REesch 15ed 668 cah e SR d DMRREY BBkt BoAYshels X IH§encl 65 1S
formed of a gypsum plaster mxture. In sone enbodi nents brown m xture 165
is formed ofmhodimweistnner sugcmayenitd.is 4 persantitoesviodiraeppled oy avawing ricsir.e 165

i ncludes a %; ber gl ass. rresh@ﬁ%nséso%g@%g‘igg%snen efﬁp%?ﬁ}@?p?%&ly&?fmggEET (RULE
26) WD 201 @93‘@?. L) 12/ C s
penetrati Oné&8§#iﬁtefgtr}%frcgg[&1%1'6ﬁlsﬁowﬁ ﬁ?’ﬁé’log@néﬁsrc&?éh%&%1%2’{3%(: eddtEw@  or €

t han one projec nition-resista materi al” or structure. n sone

enbodi ment s |RQegWirstickdtet Ryde0 16n&d dudeshdrsaichtlhyan Bl 63¢ HimGscitch 1B%dr 16Ny
| ayers, materials, conponents, or structures. |In sone enbodi nents brown
m xture 165is mclashiesragchl cagtevhicl ontbsreehodisrens ismashine epfagechasdo edre[16&dIn | n

sonme enbodi nents brown m.xture 165 includes carbon fjbers, carbon
manot ubes. | ST APBUTRAmEEE HitebRee A Smeiaheot: HhaATiHs onn i xt ur e 165
i ncl udes sound attenuating or inhibiting |layers, materials, conponents, or

structures. In sonme enbodi ments brown m xture 165 includes el enents,
struct ures, [$8] mat ditshiceatelayerpy b4 eha bedelineediof epog differgmicemponegts orn some

enmbodi nrents brown m xture 165 incl,udes_.elenments, structures,, o erials
Chat - pr ovi JETHHER oF BN Gt 100 SHIBHTLTE Aot SRCBREFTY 107 it Toraedthatitent - of
coating 160 i ] i m It I Xture
made of cemﬁ%‘?@é&%@%&?%ﬁ@? Iﬁ}éﬁ?%%f%tgltéyy%a%g%? ?Slifgffg assr%}PgdarﬁggSt@Br own

m xt ure 165niauRoneRde anbodinxes fitd gehtok tayeat AHodat fermédoffaaemeatittaizent i ti ous

m xture, and applied to first scratch Iai/er A 164 after first scratch |ayer
A has cur edmixtyres drrsoragerpbiediimpnts fifsh scralgly Faygiad d 6ff mchiden fihrgtagy meshe5In

i ncludes sand. |n spne e di nents t ate in.brown m xture 165

el udes perts eRbGRREHSERE MG it & 1A AGEs bub B RN al A idar o 165

i ncl udes vergbGUbd shfictutdd s@chPRht 6EnBle RIPOH C15?'%'235&19610é(i‘Hm{H1i>6iBfrl-"r@sis%a@@ i s made
by m xing together: -90 pounds of Portland cerent (type 1 and 2) 90 pounds

of 20 grit siatdrieborssamckurceddn pemeadabedim3diXs dirdt scraich layar Advd includbs 2adipioh ons  of
acrylic bonder, such as AC-100 from Dryvit
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3 pounds of 1/4" fiberglass strands 2 1/2 gallons of potable water. 31
SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 32 In this
enbodi nenwothes/dss2en i xture 165 aggregate i s nade of twoTdisz@z/edossand, 20
grit sand and 30 grit sand. It is to e understood that |arger or snaller
bat ches can be nmade by increasing or decreasing the ingredi ent nmeasurenents
propor ti onabkkling b @itiidsliaydrs siutckibls, companead dadtructti@s b iroswmeinbodingeniH 5
while brown m xture 165 is still wet. This m xture has been found to

provi de supéfit seratsh kayet 4 rlaf inchidsyr iaygr, companenierctvetareformesy ftleask ilon, and a

f t f ut in,b | 166, |t to be
o er ot oon G e RiRRR Bl i BheTR 1 Ba Mehudls 1 uthatng dribBhi@ecs ¢ or
specific st [ai@n‘s%@ﬂen&ﬁec%m pbRyA by srarad Iﬁ%rﬁ& %b&ﬁbﬁ%ﬁts Bret 6 atch 1AL gWed to
cure before adding other l'ayers on top. [86] ating 160, 1nner “scratch

| ayer 162, anthdositabomfians, barbomnireyeies, bﬁﬁatbaﬂnnembsnmadlﬁew Inhommny di f f er ent
thlcknesses dependi ng on the speC|f|c use of building panel 112 and the
structural b {gichts hied gerdtch layes Hripcleds slemeatst Srugtiaes: Plonaerialaihat Brogidei nner

scratch Iayer 2 and/ r ute rral n

2dd 4 onal” CERGUARS Bis Bl se il S ARGl ments ¢
be under st Ogtguétﬁ@é of m@teﬁﬁls'ﬂlgat 9&@1@@&&@&@ it eiter®RBldeQRicldh £ aRthng 160.
These finishing coatings are applied for differing interior and exterior
surface aes bﬂnbbdlmsntaufetoatmgl 60 shqai it FI(ithpEmst sanidh ttyheA 16i m sédnmgtitiayser s
and coati ngs. In the enbodi rrent shown in FIG 10, |nner scratch | ayer
162 is fornﬁHXtPE? we&é@aﬁe@@gr%ﬁﬁecw aontlieDOREET n IIbtasreplpgdin weei s 1 or med

to be about a%ég%até 1%1?15?5 S\M(? n@tsgﬁl%%nlb%é{ﬁeﬁtsc[ﬂé %ggde%%%tlhggd %%rlﬂ% O’ sgﬁl% a

snoot h surf ni sh coa tura

strong, eneg@¥odifnkhs 'tlﬁﬂiggre%ﬁ‘t@ indletet ‘O@ﬂnﬁmhte Gannpséitie eﬂ%d)dlﬁﬁ'eﬂﬁ"lr@tas@ﬁtltchl 12
with core 158 and coating I60 has greater flex strength and shear strength

t han ot her biyock lpdmciosneliey moxingteoggheruct ured conposite |ayers of core 158
and coating 160. This specific enbodinment is used for walls, roofs, and
beans of buildings and structure. Additional |ayers and other thicknesses

can be used aCCOI%Imn&SCbﬂmgldna\é@[ﬁéﬁtQ?p&q)l’an@gj | di ng panel 112 to achieve
di fferent panel strengths and uses

-90 pounds of 20 grit silica sand

-90 pounds of 30 grit silica sand

-2 > gallons of acrylic bonder, such as AC-100 from Dryvit.
-2 > gallons of potable water.

In this embodiment the first scratch layer A 164 aggregate is made of two sizes of sand,
20 grit sand and 30 grit sand. This first scratch layer A 164 mixture has been found to
adhere well to EPS foam block and provide a superior surface for accepting further layers
of coating 160. It is to be understood that larger or smaller amounts of first scratch layer
A 164 can be made by proportionately increasing or decreasing the ingredients. In some
embodiments first scratch layer A 164 has other ingredients and proportions. Usually first

scratch layer A 164 is allowed to cure (dry) before adding other layers.
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SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 33 [88] In
sone enbodi nents control joints are cut into core 158 before coating 160 is
appl i ed. Wwoles/ssasopeni ngs for wi ndows and doors, accegsTalsannak®ss and
passageways for facilities and air hawdling can be cut into core 158 to
create building panel 112 of a size and shape for the structure to be

bui l't. Core[(38 andccanitscragchlbgkr Baro3an éasdringd bomargdiffetont ediypdkidte oand
shape structure, resulting in a |ightweight, energy efficient, strong
bui | di ng pafektutes pr laygrsoin sone embpdgrenhsccand sgvisol layeri 163 isdemddid a560

AR T R T T e

Coat i ng 56081a§telsﬁﬁséuh@r 11 QnfOR b B0 eBN R atdN@ler B RO EdRGd 96H. | nner
scratch | ayer 562 and outer main brown |ayer 566  are interdigitated, as

shown in Fl Gmdntitiohhnertat git @hecdntwdiseithtoddweeitchslayatBe vl iayledes262 and
outer main brown | ayer 566 each have crests and valleys which interl ock

with each ofihelassmesh. shysemernbadarensepcadscniphdrycr 193 dndudes Peyatiatigns ar e
interdigitated,for nunber of reasons.., Form ng inner scratch, | ayer 562
wth or oot o Sl maRyR T S ERETIch AGR Qdrbp BRh ol BRIERY #)°he teea
as a screed fhafunfiehQbsisfRit i ROr dtRX e S Bbsomd UnthddBh&Ss $clorBRPutd8yer B

t hi ckness of coating 560 uniform across building panel 112. In addition,

i nt erdi gi t atéhoclwdoendstomblobkihgyeinhbéihgdmer utagriabacomamonts, dratrecturs€6 adds
to the strength and structural integrity of building panel 112. [90] In
some enbodi HE¥YES Wm@t%mon%%r%@%gY%é]b@rlaﬁlitl@%-arlémrsqoamon%péri al's,

| ayers, or §&£éﬁﬁ% %@%@rg@?ggﬁw s%?n% et%bo e%tstsj%?t%dgsgrﬁ%c%g%%eg?}i&r#élﬁgé%rcarbo

anmuni tion-resista structure. S coaping 560

i ncl udes radbat] @bARINARKIRG, &FcaltdhinRhdstri@utcdY B mdRIRIIAnSs scEOERRARIN S, Or
structures. In sone enbodi nents coating 560 includes a | ayer, conponent or

structure f tayneld 163 ircbmlds sdund sitermaemdbadilrbing laost magrislecompoherdg®r car bon
fi bers, carbon nangtubes, or.carbon nanostructures, .In_.some enbodi nents

coating 560SFHEY R s rrRbosimeniveacPRbScEHch kanerds tckiges elgBends. sihgteiop&f s,
CoTPONENT, BT TR ) A STRBRIETh Sy ORISR0 LR WS
In sonme enbogenB iMcdud3s clemRS otrhibifes Skt RLE pt6Yide clectromagnetic

interference shielding. In the embodiment of coating 160 shown in FIG. 10, second

scratch layer B 163 is formed of brown mixture 165 and fiberglass mesh 170. Fiberglass

mesh 170 is embedded in brown mixture 165 while brown mixture 165 is being trowelled

or otherwise applied to first scratch layer A 164 and while brown mixture 165 1s still wet.

Brown mixture 165 can be trowelled onto the surface of first scratch layer A 164 or

applied by any other means which will allow brown mixture 165 to cover first scratch

layer A and mesh 170 to be embedded into brown mixture 165.

[085] Brown mixture 165 can be formed of many different components or mixtures
or layers. In some embodiment brown mixture 165 is formed of a plaster mixture. In
some embodiment brown mixture 165 is the same mixture as brown mixture 168. In
some embodiments brown mixture 165 is formed of a gypsum plaster mixture. In some
embodiments brown mixture 165 is formed of a cementitious mixture. In some

embodiments brown mixture 165 includes a fiberglass mesh. In some embodiments
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WO 2013/ 055428PCT/ US2012/ 048065 34 coating 560 incl udes el enents,
structures, or materials that provide el ectromagnetic interference

shi el di ngwo 2pBljss428 t he enbodi ment of coating 560 shownpcm/uSk€2/0dshes coat i ng
560 includes inner scratch | ayer 562,3twhere inner scratch | ayer 562
includes two layers, first scratch layer A 564 and second scratch |ayer B

563. First $sewatmixtirayes indludesdpdnstra@ionetdsthnttohperfaldniagetsl & stfaturds Radhuges
fiberglass mesh 570 in this enbodi nent, as shown in FIG 11. In sone
enbodi ment s OR¢ PrsNOLE dlraatanh praigesile o agewife-reskenuaatcriplios sghaes. Hesins 70,

First tch | 564 i : di ts.includes, tk t
e irat scrapefEiy b pehoTE ERER Wb E Pt e el e 11 ot

scratch | aygftefiaRS¢ effts Gr i @RE. MABRRSHIbb @il h iStuRrs8lifdhdegyer A
164. [92] In sone enbodinments first scratch layer A 564 includes

penet r at i onal®si, sbapéncnadestivatuss folraybsdeadorin sdmeiehbodisicsts tovasmot@eor nor e
t han one pro%epti | e or, amrunition-resistant naterial or structure. In sone
enbodi nent s 193 pstudeceaghanibessy egrbon maatubas oy erekon BapsitycHrch| IBeriAg or

i nhi biting |ayer.s, terial onent s r.structures...n; some

enbodi ment s PRt PraveMidye, CATRRIAS stupnd audruatie oFapmvipR IR, or
structure f ﬁfa{@ﬁlls%onllﬁﬁgnts,ldi‘ sBXTEcE MO Sodirhéfs bidfhahikhird fyEhciid&R64

i ncl udes carbon fibers, carbon nanotubes, or carbon nanostructures. In sone

enbodi nent s clemests, swcatashord mtenal fthdtgtovide radieSeqoncydshadl diegubt somg or
i nhibiting | ager_s, material s, conmponents, or structures. In some
enbodi ment s CMPPEMERtS PERMpdyre d OIS EMICS ¢emppfeStrastares r Matertals faatyredde of

material's that,graxlde. Ao L RANRICY: 3LEhALNGY SRR RIOdh HRRl, 1 st

scratch | ayéer es e structures, or

provi d_e el eQO,WWﬂﬁﬁithf% 1i6jBti§z!i E@ﬁ&lﬁﬁ@us?rhixﬁlrghﬁ@e of ¢cPht, @g@_@%ﬁk,%@fyﬁb(?h | ayer
B 563 is a cenentitious mxture that is forned such that it includes crests
572 and val beydkr,57d fiherghlostranin BFd @ midfureGité somp&ikdtsaanel miaddltegeshed wdthar e
formed in second scratch | ayer B 563 by any, nupber of nethods, .Jncluding
trovel |ing S@EsHRYIOERALERRNYE mlﬁu%@%p@ﬂe%ws%gtpwtthlm@ ﬂﬁsﬁ 38T St ond
scratch Iay%

crests 572 aﬁ%@/gal@%eé?aé%;% <5111)r{1vg Hée éﬁbd(%ﬂégﬁ'%ﬂg%% %ﬁ%&%ﬁ%ﬁﬂ%@gm%\;}hat

2013/ 055428 Rclide$SH 8 2 110486 EBdiments the aggregate in brown mixture 165 includes

perlite. In some embodiments the aggregate in brown mixture 165 includes vermiculite.

In a particular embodiment brown mixture 165 is made by mixing together:

-90 pounds of Portland cement (type 1 and 2)

-90 pounds of 20 grit silica sand

-90 pounds of 30 grit silica sand

-1 Y5 gallons of acrylic bonder, such as AC-100 from Dryvit
-3 pounds of % fiberglass strands

-2 2 gallons of potable water.

31

SUBSTITUTE SHEET (RULE 26)



formed in second scratch layer B 563 in many different ways. Second scratch
| ayer B 563 is then allowed to cure (dry) before outer main brown | ayer 566
i s appl i esto 20{324F428n sone enbodi nents second scratch | aper/iB26684806€] udes
penetration-resistant materials, |ayexs, or structures such as one or nore
than one projectile or ammunition-resistant material or structure. In sone
enbodi ment s isgdwnthodtnail ait treye miBu6dS5iapglkpdes madiodtvernzel dekid)Q0 arit
inhibiting |ayers, materials, conponents, or structures. In sone

enbodi nent s sydeoAd0 ot smdh ltligipdhe wdes®ofl et lagiees onsmalles patchesepo hemedor
structure fBrned of Iegd. I n ﬁgne e opinents second scrétcnréaéer B 563

i ncl udes caPBOIFPBR PEICELFNE ARG TBEECASYLMERP BEWOHINEEE, ddGP8s 1n some
enbodi ment s naeE PNPis SHbRIER ihB RS wBmBlRe 105 LWdE Srovauntk At t ENNALII NG Or
inhibiting layers, materials, conponents, or structures. In sone

enbodi ment s Thgawinthrskasdicahfouay er prBvidé Supicriot sidesirat lieogity swatst and otoathes, or
materials that provide radi o frequency shielding. In some enbodi nents
second scr aPtectiayand g sggarciopimydelor appdyiag pater mainpeewir Byer 0. s & bal s t hat

provi de el ectto ti.c interference shielding. 95 erx nmai n. brown
Paver S66 | ndFRRRRRY Fob BTt B3R Rt hOF e Misu@hel ilictaes
fiberglass gegurd[ifies. UIusRNR QAR FE RS BOM3ES alldidd tBTRMbefRY é‘ddin%&héioes
not include fiberglass mesh 770. In the enbodi nent shown in FIG 11
fibergl ass taysi oiZ@p.i s enbedded in outer main brown | ayer 566 while outer
main brown |ayer 566 is still wet. [96] In sonme enbodi nents outer main
brown | ayer 566 includes penetration-resistant materials, |ayers, or

structures g as @&ﬁn?[m}‘ﬁﬁﬁr §habh RY& 180 CArRIGukdr o bRWNU L | @fcdndi St ant
material or structure. Tn some enbodi ents outer main brown | ayer 566

i ncl udes r adiadt ivath nirng clififarent dlriclinebichi deperglidgaoneths spenticarst af syildogymosent s, or
structures. In so enbodi ments outer main bro | ayer,. 566 i ncludes a

| ayer, conpblibiid B StEqCUTRY stficast srEd H¥ someganba eSS B8R YRRl Bt o1

mei n brown Layer 568 NShNIEs0RRRANLE BSLRcoRL RN RANGLIRES b af00n
nanost ruct ures. sonme enbodi nent s out er mal n brown 1 ayer | udes

sound att enyshé BEbSTImEME bibet iagé}s hRYE8&. 1135to LRURIdstbod FhaPHiETing bbdtlagd6) WO
2013/ 055428PCT/ US2012/ 048065 36 materials, conponents, or structures. In

some enbodi aemfen eppled toredating l 6T hesg/famisisBBciatiogLate spreied denmtieringt ingtivur es,

or materials that.provide radio frequency shiel ding. |In some enbodi rents
outer main BIF({)%GYFO&;? aCﬁ@SStF%EF ’éldé‘g% Ry Stuccoy F‘f&fg‘?th?f El,ls(%b‘}g lrretidal s ¢ hat
provi de elegégﬁg?gnetic interference shielding [97] Quter main brown |ayer
566 is applleé 0 scratch | ayer 562 after scratch |ayer 562 has cured.
Quter main brown |ayer 566 in this enbodi nent includes brown m xture 168

and fi bergl mesh 770. Br.own m xtur 68 of outer in hro | gyey 566
can be appl LB HBHV %W@%%ﬂ%milhi%a@%crﬁﬁsb%fl@fstﬁ%ﬂe@?fo be
limtation bsi 0, i ] r N it his: pment is
trowel | ed o%%gmgéaé@C' ?%§E@Béég9¥%§ﬁ8¥ﬂgﬁﬁg%#ﬁ&“ﬁ%ﬁ%b r%wﬁ&Fggg&QE66 fills
in valleys théde Wiérk cleosvating X60uprovidesa sredegi@tiirfige Girtapplyligl fhidhrcowtinds patelr
crests 582 and outer nmain brown |ayer valleys 584 as shown in FIG 11. In
this way i nitestrugioradly vk speg, BeRy anerianttand lightweight.okenipayitr busldgganancl

interdigita . .Fach a,plurali of crests 572 reside in orrespondi n
one o o oruFAnitoR3h afe BhE ahd Yortred GRSty e et SRberER o
reside in a %ﬁﬂﬁﬂ%i -ali [ irg:.t 0 be
under st ood P g%bcreststggg%gﬁﬂﬁ%g%O@%ﬁﬁ%éhéﬁyﬁzﬁﬁﬁg?%¥ﬁ8&%@?&gbbgﬁwnot

limted to bsdcfficsmpibed@sent isastdfogwadls, rodfa) dnd deahs oft buildings bt struotur@ny ot her
shape or cross-section. And it is to be understood that valleys 574 and 584
can be any dWdipenalilaversandeghas thickigsses pan heaed ecchulifg topheeinsentiondet angul ar

hal f-oval, 1 ANGSMA! 112% 3NN en S RARR heth! SRSIs2ECT T ON-
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[98] Interdigitation of scratch |layer 562 and outer main brown | ayer 566
provi des several advantages. One advantage is that interdigitation can

i ncrease wbeostossBur al strength of buil ding panel 112. pAmaisb@r/osgbemnt age
is that crests 572 in scratch |layer 582 provide a screed for outer main
brown |ayer 566. It is often difficult to maintain a uniform coating

thi ckness af088%s a Th ssrgechabivdimiitg cparntjoisty bfcantintdE@s 158 bofgreRbatitigdd0a
built-in screed for outer main brown | ayer 566, allow ng the thickness of
outer mai n Brépahed. alleles sEboranings sutwindosomdidgorseaagpssicbinnckctsss a wi de
surface area. Fiberglass.nesh 770,is,.enbedded in out in brow |ayer 566
whi | o out er DISSFSTOBYOI HeUy G Aabar hisRuRE P it i SOt Tp Ferereb@ie Y U e
26) VO 2013} APHPGRCHAIFANZCIEBAE Bt lurk AR FlifE CBrd 1SRN B cpfions.
bui | di ng panel structure 110 ‘according to the 1 nvention, 1 ncluding building
panel 112. Beedsilyfignpedmeb adyl fz¢ aal shagsstwotuee, 1&8itapdn ¢ balitiveghf, 6Bergpveri ng a
portion of core 158. Coating 160 can take many forns, including those shown
in FIG 9 agdicEnGstram busidingdiang lddnel 112 of FIG 6 through FIG 8 can

i nclude coating 560 of FIG 11 instead of coating 160 (see FIG 12 for
exanpl e). Building panel 112 as shown in FIG 6 through FIG 8 can incl ude
any coati ng[@O¢or diklG. 1 bslidves anrenehotlinamt dHeconowefo(hacpordinigda tiaf incantion &8, A

bui | di ng panel structure is any structure built _using one or nore than one
bui | di ng pafepuidingpans| Eeinplach of pratigg A 6 torEng Ffl qaaicarer gaeetonaf ot ure 110

in the enbodigrent. shown.in t ugh .Fl 8.n des i.l.di ng. panel
112 and T oot iaisaf OB K Canlind 3EMT riihg Tl Rl HRREE eren
154, whi ch kg, s s@HER tiyBRIY2 dnd oliét hdinGoRAMSkr SEPRY thtdkaikita®@k 8howhPO has
integral footer interlock elenment 194, which i'n this enbodi ment is footer

t ongue 194. iFBHG.di. tataglystatcdmaos thatmnev schatdhlayed 562 aipbmedr ngain bxosvnllsyert o
coupl e buil ding nel 112 to footer 190. Footer interlock elenent 194 is

i nt egr al t 060818 a&%e%@m@i‘w&o\mle@ 1%#?@%@%&%9{ ot JEHCEPIESD laafi@éne

i ntegral pi i [ . . n 194 are

bot h nmade o? E@%%%%%Efb?qgﬁﬁf?g% 5?% ﬁ%eu%%%g%ﬁ}tédgfgggﬁ%ﬂ@%gg{aﬁéetﬁ. \%H ﬁﬂl}l ooter 190

so that foouger dBAcipRgef BOWah dr&RIR h4aldyE SMalldwN iﬁﬁér%brawm%%r SEDRL er
tongue 194 not only provides a coupling for building panel 11 f oot er

tongue 194 &¢ swdss epsreebios butcemandirewn [ayeritoe rhishethsso keap the ghickntss of r om
penetrating the inferface betyween buil di anel. 112 and f.ooter tongue 194.
I n some enbﬁ%ﬁ“ﬁ‘gﬁg u?wrﬁségﬁliﬁﬂg P%g éfzgtlgﬁaﬁg%gweéﬂ%wﬁ%%‘ﬁr Koy t he
exterior ed i | dhi o]
Footer 190 15eot 2T Bl pifho ey L AdHh BB RGNS, A Bbra BUALEESf O

ot her el eneptisdipepaicl Bt2e the outer interface between building panel 112 and
footer 190, they cannot "clinb" footer tongue 194 to get to the other side
of building panel 112. In this way integral footer tongue 194 provides

noi sture an ath i: i<k gl 3 . .

[0100] Bui I d éngangﬁS@%?éﬁﬁ%%@%g%gﬁgﬁgSkgkﬁggﬁgﬁgkga%%ﬁgggﬁ fé%§ﬁ¥&forns.
I'n sonme enbagenRpstssubiics didhspas et moit kil Grkprejeaitest arkbdnitisn-geshink di ng
panel tongue. In sone enbodi nents buil ding panel interlock el enent 154 has
a form ot hematdsighorsstruemtpudn 6pme eiodiments coating 560 includes radiation blocking or

inhibiting layers, materials, components, or structures. In some embodiments coating
560 includes a layer, component or structure formed of lead. In some embodiments
coating 560 includes carbon fibers, carbon nanotubes, or carbon nanostructures. In some
embodiments coating 560 includes sound attenuating or inhibiting layers, materials,
components, or structures. In some embodiments coating 560 includes elements,

structures, or materials that provide radio frequency shielding. In some embodiments
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SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 38 groove. In
sone enbodi nents buil di ng panel groove 154 or footer tongue 194 have barbs,
spi kes, hwoksinssasher surface effects which hel p to holpdTfusediensgoehgue 194
in building panel groove 154. [0101] Raoter interlock el ement 194 can take
many different forms. In sone enbodi ments footer interlock elenment 194 is a
f oot er gr ooveating 366 aivkidestiomcne ttracthee @matéiady thagiodl etedttonlfcticakes a
formother than a tongue or a groove. [0102]1n the enbodi nent shown in FIG
6 through Finggrigencpshicldingg panel structure 110 is constructed by first
pouring concrete footer 190, including integral footer tongue 194, as a
single pour. In sone enbodi nents footer 190 is poured in nultiple pours.

Footer 190 §%d]f ootlethetedit@dench®df @adng 60 wudh RHGahly, coringdd) wiileles r esul t's
in footer 190 and footer tongue_194 bei ng one integral concrete piece.
Concr et e f olmigaiciaseh lgg 503, where mngoisradeh lapsto02 inelylspbve yerdi fshicetdoncr et e

foundation 192 concrete foqter r or med, at same tine in one
concr et e poliber Bapt G gepur 5o E et ol SR St 5365 WemsyFub er
tongue 194 ﬁﬂﬂu&%hét%d]&ie@%@@ﬂgla@i ReYL5 763 thiBhbsHiMGnPABbwA L2 FRGN 108
constructed and coupled to foéoter 190 in many different ways. In this
enbodi ment s sdm¢ érdbotympate éfst id2ch hycoAsbeuat edlhulo{detgtasamdsios7 X dotser 190.

Core 158 is built on footer 190 and connected to footer 190. |n this
embodi ment ek 12y80A 564 Buiome apkediasieialades the sane @mppoentsas it weatehs 188

h i Sh | 0_of f 30,
AT W s S e R A T A
footer 190 uﬁ'fepauE&ﬁﬁ@ﬁﬁ&nqamsﬂs%f’at@}ﬂd}é&uihéh'.ng panel groove 154. Coating

160 is applied to a portion of core 158. In this enbodi nent coating 160 is
applied to front surface 124 of core 158 to create first surface 114 of

bui | di ng pa 112, I: i | . rfac 6, of core
158 to cr ea[@l 2;1; eco r%%l ?%? g@@%d@%g% gl ? st B%imﬁg iPaﬁ/ Sﬁgghg III{CT%S gééqe{srﬁtg@\ﬁ&gl?tﬁ Rts one
enbodi nent s nfa&@ffalsﬂﬁ?lél@,%r'sﬁu@ﬁ)@& 5’4 ab OnCO Borb IinNE ptQ&tie orle@nunition-
[0103] Bui | di ng panel 112 in this enbodi nent has coating 160 applied to two
surfaces, frostansoafeaaleorsgdctared In same subddaventd A6 swdtcl biyer A584 inctudsone
enbodi nents . . : e :

radiation blocking or inhibiting layers, materials, components, or structures. In some

embodiments first scratch layer A 564 includes a layer, component or structure formed of

lead. In some embodiments first scratch layer A 564 includes carbon fibers, carbon

nanotubes, or carbon nanostructures. In some embodiments first scratch layer A 564

includes sound attenuating or inhibiting layers, materials, components, or structures. In

some embodiments first scratch layer A 564 includes elements, structures, or materials

that provide radio frequency shielding. In some embodiments first scratch layer A 564

includes elements, structures, or materials that provide electromagnetic interference

shielding,

[093] Second scratch layer B 563 is a cementitious mixture that is formed such that
it includes crests 572 and valleys 574 as shown in FIG. 11.  Crests 572 and valleys 574
are formed in second scratch layer B 563 by any number of methods, including

trowelling second scratch layer B 563 with a shaped trowel while second scratch layer B

563 is still wet. It is to be understood, however, that crests 572 and valleys 574 can be
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38 SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 39 coati ng
160 is applied to only one surface of core 158. In sone enbodi nents coati ng
160 i s apwbizetd/ise428l | surfaces of core 158. Coating 160Ppcarusb@2appbs ed to
any surface or portion of core 158 tmscreate buil ding panel 112 according
to the invention. In sonme enbodi ments of building panel 112 and/or building
panel structored Iilécombatittiglapd® 563 inmeany diffierbtGvayd 1S¢cond s@akch igteBd of
coating 160. . In sone enbodi nents of building panel 112 and/or buil di ng
panel st ructOt i thenmllowedia quse &diy) kedere ionigr medravmdpye>atrie apmigdnt i on is used
i nstead of coating 160 [0104]In sone enbodi nents of buil di ng panel
structure 110, core 158 is built and covered with coating 160 to create

bui | di ng paf4] 112 Ihedro¢ embalimgnts setohéscritoh fagat BE63 BRludenpehemsioarbodi nent s
bui l di ng panel 112 is nmade off-site and shipped to the building site to be
coupl ed to fasitaat magyals]ladqs or pirydheceyishds araar mere Wenione PIOECB orbui | di ng

panel 112 is _made. in-place on.footer 190 as descri.bed above. i pl

bl | di ng- panBLgips taghit i i Y et S BE SHaPiARG sparaicth WBiPe 110
to create wahi fclu@8d falfadsn blelQﬁ’%@p in%ﬁﬁ@l@kﬁ HRESialsOforAbhcs M hirfig s ed
structure. in this enbodi ment conposite building panel 112 forns part of
bui | di ng pafretonst enutsidiments ddomdscedtch [aya Badd includesat lagrr, conipodentent s bui | di ng
panel 112 forms parts of other structures and buil dings in accordance with
bui | di ng pap&Ictye feraed élead.oln somessihe dapgréicsisssragal IRvar BdGedneprdest r uct ur e

110 is a buildin | n.other odi nents bui ] ding panel structure 110 is a
or i dge. 1 - SoeY EhgodreRren SRR Gl R PBEndit-tiv g EPOOneSHIa R S <.
Bui | di ng pag@htcR Iyl Y68 inkhfded ﬁmﬁam&fmﬁg SHnhibiting HyefsemaRfiagdi fi ce of any
shape, size or usé which is formed of at 1east oné building panel according
t o the i nventmpmen{sQdrG6}:8uick dilngompammbodinents secoed dd@chakhyshd b3 inaludbG. 6
th h FIG,K 8 i

roug elemeiltss, structures, or materials that provide radio frequency shielding. In some

embodiments second scratch layer B 563 includes elements, structures, or materials that

provide electromagnetic interference shielding.

[095] Outer main brown layer 566 is a cementitious mixture which in this
embodiment includes fiberglass mesh 770. In some embodiments outer main brown
layer 566 does not include fiberglass mesh 770. In the embodiment shown in FIG. 11,
fiberglass mesh 770 is embedded in outer main brown layer 566 while outer main brown

layer 566 is still wet.

[096] In some embodiments outer main brown layer 566 includes penetration-
resistant materials, layers, or structures such as one or more than one projectile or
ammunition-resistant material or structure. In some embodiments outer main brown
layer 566 includes radiation blocking or inhibiting layers, materials, components, or
structures. In some embodiments outer main brown layer 566 includes a layer,
component or structure formed of lead. In some embodiments outer main brown layer
566 includes carbon fibers, carbon nanotubes, or carbon nanostructures. In some

embodiments outer main brown layer 566 includes sound attenuating or inhibiting layers,
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structurally sound as soon as coating 160 dries, and there is no need for

external structural elenents to hold building panel 112 in place while the
rest of bwol2diangsqanel structure 110 is created. |n ot hecTtusp@z/oadoss oam

bl ock panel construction, for exanpl e6 the foam bl ock walls cannot support
t hensel ves until the entire structure is created and 39 SUBSTI TUTE SHEET

(RULE 26) WarcZk3¢dnoa28RCH st/ OdSadenbbdiméiteduttogsin beswn he 368l | s
need to be supported by external structural elenments duri ng construction.

These ext er Hgludss elomenip.giruethsermeptesddhatdragiarad ipdreuenpytshickding gat her
during constructipn,.are not necessar usj uil din anel 112

accor di ng & HREMPRGERT B BRIy s R 8% i e cReR I as part of
bui | di ng papglerakshe Mot %&o%%&k%@ﬂfer%ﬁd&%ﬁi%secure as soon as
coating 160 dries, and each day atever part of the conplete structure has
been conpleted is strong and secure and not in danger of coll apsing.

[ 0107] Bui | di pan 112.in this e di mept.is strqnger than ot her types of
Foam bl ock IS Qe b S BuToPRe e bvetisiirgr ag pinerERiugl bre
110 the strepghdy &RdOGuerhlidl bRMIn 19860 AEls bRdRRGH IR ALY brodnGOREEL UCt i on
and wi thstand strong environmental elenents and forces during the lifetine
of the buil dohend Shecgamsnash 7@0.aBobveanixurodoeontter nBin behwngapadéb canll® i s

environnmental ly friendly, creating an energy efficient structure using
recycl abl e Aplisdiimmany differeas wayimiclidinechioagtrayayayiof lswitsien goeling ef

mbodi f buildgi | 10 bui | di |
110 1 ot udeS U oPiETHRRLR 1B Bl BB RuR it ng e RER 4k
i ncl udes cogghkRg oad ]gfaﬁﬁttrbwg 1RO OPNIBS ih Vel &s B4 Wibr&in Aterel88, Bui | di ng

panel structure 110 of FIG 12°is simlar to building panel structure 110
shown i n FI Geating dutarugghn Bto@r8agercepts S8R andeutendadiboewnt lagtromticysrH8FlaG. 12,

bui | ding panels 612 u coating 560 (FIG 11) instead of coating 160, and
footer tongdviya KlG. iﬁab‘e‘glsdﬁ‘yflé?f‘é ﬁ@rﬁ")ﬁhtlad’ﬁhg%%ﬁd quéer EREWPFOPR 11‘31@8586.0
Gt herw se the . Sy Y1 Y . b | di el str FIG 6
t hrough FI Ggl%égtg%gél#ageg ' %aglggf%ﬁg%{hf}g&n%&%ﬁ % ﬁ&g@rl& %tcﬁﬂgép%@né% 9?:‘? 12.
plurality of valleys 584. And each of a plurality of crests 582 reside in a corresponding
one of a plurality of valleys 574. It is to be understood that crests 572 and 582 can be any
shape, including but not limited to half-spheres, rectangular, half-oval, triangular, or any
other shape or cross-section. And it is to be understood that valleys 574 and 584 can be

any shape, including but not limited to half-spheres, rectangular, half-oval, triangular, or

any other shape or cross-section.

[098] Interdigitation of scratch layer 562 and outer main brown layer 566 provides
several advantages. One advantage is that interdigitation can increase the structural
strength of building panel 112. Another advantage is that crests 572 in scratch layer 562
provide a screed for outer main brown layer 566. It is often difficult to maintain a
uniform coating thickness across a large building panel surface. Crests 572 provide a
built-in screed for outer main brown layer 566, allowing the thickness of outer main
brown layer 566 and coating 560 to be uniform across a wide surface area. Fiberglass
mesh 770 is embedded in outer main brown layer 566 while outer main brown layer 566

is still wet.
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[ 0109] Bui | di ng panel structure 110 according to the invention of FIG 12
I ncl udes buil di ng panel 612. Buil ding panel 612 includes core 158 and
coati ng 580 20mwss428g a portion of core 158. Coating 560Pcansb@km4svesy
forms, including the enbodi ments showt in FIG 11, FIG 20, and FIG 21.
Bui | di ng panel 612 of FIG 12 can include coating 160 of FIG 1 through

FIG 10 ins{ead of KGabitltgudtPIGI8 hdiwsuiddneparkldriaturs hidmucordingt&thel2 can
i ncl ude any coating according to the invention to cover a portion 40
SUBSTI TUTE ShERTr Ruldimduilding paed 3/ d5BuddpomngshRiipelodgoes W8 afl core 158.

| nmbodi f buil di |, .61 d/ buj | di |. st t

110 A 11 ST TEOSioRE AEER R GoEd SEnComRrenpiceh ok rile SRR pELE U °
coating 560 kOdbInBHIFIGL 0P RIG! 106 Buildh E{Jaha 187BP AR iR K2Ry 560
applied to two surfaces, front surface 1 and rear surface 126, of core

158. | n sominchnib@datimgrios of 686G Ngin68l efscoatdyy 160 s¢edFlGh1 farmample).ace of core
158. I n sone enbodi nents coating 560 is applied tg all surfaces of core

158. Coat i n§uBdng pansl BE2 apypiadt FEGahransnideed e ipdrdg aw contingpiceordng o
crecte Pu LA RGBSR S T R A St
built using one or more than one building panel as an element in the structure. Building
panel structure 110 in the embodiment shown in FIG. 6 through FIG. 8 includes building
panel 112 and footer 190. Building panel 112 has building panel interlock element 154,
which in this embodiment is building panel groove 154. Footer 190 has integral footer
interlock element 194, which in this embodiment is footer tongue 194. Footer tongue 194
couples with building panel groove 154 to couple building panel 112 to footer 190.
Footer interlock element 194 is integral to footer 190 because footer tongue 194 and
footer 190 are one integral piece. In this embodiment footer 190 and footer tongue 194
are both made of concrete. Footer tongue 194 is poured together with footer 190 so that
footer 190 and footer tongue 194 are one integral piece. Footer tongue 194 not only
provides a coupling for building panel 112, footer tongue 194 also stops moisture, water,
weather, and other elements from penetrating the interface between building panel 112
and footer tongue 194. In some embodiments footer 190 and footer tongue 194 are
poured along the exterior edge of a structure. After building panels 112 are coupled to
footer 190 to create building structure 110, even if water, moisture, or other elements
penetrate the outer interface between building panel 112 and footer 190, they cannot
“climb” footer tongue 194 to get to the other side of building panel 112. In this way
integral footer tongue 194 provides moisture and weather protection for building panel

structure 110.

[0100]  Building panel interlock element 154 can take many different forms. In some
embodiments building panel interlock element 154 is a building panel tongue. In some

embodiments building panel interlock element 154 has a form other than a tongue or a
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as coating 560 dries, and there is no need for external structural elenents
to hold building panel 612 in place while the rest of building panel
struct ur ewd201305528eat ed. Buil di ng panels 612 formed eaebTdsyoias4gast of
bui | di ng panel system 110 are structusal sound and secure as soon as
coating 560 dries, and each day whatever part of the conplete structure has
been conpl ege@ve.Sinsomergbadithcasduildingpandl @todva 1 8bogfebtcdfongad | Bpigivag.

[0112] Bui l ding panel 612 in this enbodiment is stronger than other types of
f oam bl ock Weabp.spikenheoksse ofisd swise cHectsabichholp @ bolddpeter toaghs! 194t uct ur e
110 the str n.g(ﬁh to Poth hggﬁd bui | di ng panel 612 secure during construction
and wi t hst anf™ &g B @807% oiinent al el enents and forces during the lifetine
of the building, such as wind and earth novenent. Buil ding panel 612 is
envi ronment al | i}f riendly, creating an energy efficient structure using

recycl abl e b0} alFogiet mtqrlosk clggenie] 94 cn takP BuAny diffsery dorass Is3emean be used
to forma wal .a flaoor, .a roof . ceilj 0, ny oth art of .a building or
other. bur 1 armgosieas 1o RelPe dat sdf R B mdye G oBRE pBheRsblui | aPng
panel st ructyyi& iddQo AT 194 taRed NBrhOMRAIHAAR tSRlc BEa Broo@eP! et e bui I di ng
or a part of a building. Building panel 612 as part of “building panel
structure 110 can formpart of a bridge, a fence, or other structure. 41

SLESTITUTE SEET (e 3Byl Y RSB ERH BORRO R i v

of a 110 is constructed by first pouring concrete footer 190, including integral footer tongue
194, as a single pour. In some embodiments footer 190 is poured in multiple pours.
Footer 190 and footer tongue 194 are formed using any method which results in footer
190 and footer tongue 194 being one integral concrete piece. Concrete foundation 192 is
often poured next. In some embodiments concrete foundation 192 and concrete footer
190 are formed at the same time in one concrete pour. Building panel 112 is coupled to
footer 190 using footer tongue 194 and building panel groove 154. Building panel 112
can be constructed and coupled to footer 190 in many different ways. In this
embodiments building panel 112 is constructed on-site and on footer 190. Core 158 is
built on footer 190 and connected to footer 190. In this embodiment frame 130 is built
and connected to footer 190 using bolts 188 as shown in FIG. 6. Shaped blocks 140 of
core 158 are coupled to frame 130, to each other, and to footer tongue 194 to create core
158 coupled to footer 190 using footer tongue 194 and building panel groove 154.
Coating 160 is applied to a portion of core 158. In this embodiment coating 160 is
applied to front surface 124 of core 158 to create first surface 114 of building panel 112,
and coating 160 is applied to rear surface 126 of core 158 to create second surface 116 of
building panel 112 as shown. In some embodiments coating 160 is applied to core 158

and footer 190.

[0103]  Building panel 112 in this embodiment has coating 160 applied to two

surfaces, front surface 124 and rear surface 126, of core 158. In some embodiments
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coating/frame coupler according to the invention. FIG 13 through FIG 20
show exanpl e enbodi nents of coating/franme coupler 102, 202, 302, or 602
used as awpanis/sb42Bui | di ng panel 612 of FIG 12. [0115] Actambemngidosmme
coupl er according to the invention is39used to ensure buil ding panel 612
will not fall apart in extrene conditions such as a fire. Sonme enbodi ments

of i nsul ati ogatidg 66 ispplicdio@aly drtGudacedicortalis8t & sond@hbodiméms catingngt h, or
integrity in extrene conditions, EPS bl ocks 140, for exanple, will nelt in
a fire. Somdobiseorécdiaell vadiccsol ere A3%. droapnad 60 eandielapphedsto apebyrfacaon fire

th trel oLt desj bl t h buj.l di | 612
ond bui | di ngoah el SR el &Ry bylding bt 2Agectaig? 10 BE dilioh, MInB nt eor  ty

in extrene eoBGif-RRSr BiifiInASan@l {12r&Bd/ok buil dindPinefERICHEDI B), chngB¥@EP! €, for
coatings 160, 460, or 560 to0 separate fromcore 158 in extrene conditions.

| f core 158slawh indd . by % uk6dinsttbdof anutib® 0605 e pharsatne cnbodiicntyof b6ldingd 60, or
560 can fall on firemen or. building occu(gant‘s and cause further damage. It
i s desirabl gagcht 1 guqrbydding panch siouctye 156 dideredtrptingasepnded to hecor e 158

even if insulating structural. bloc 140 nmelt or are otherw se conprom sed
in extrene ggﬁ%tilqniq%}‘}%e.dWt%agé)tfic?laé?lfglr(@ﬂe coupl er according to the invention

acconplishes this task. [0116] The coating/frame coupler holds the coating
in a fixed spaced relationship with respect to the ane. The buil ding

f
panel is fofthdl usilhgormaembeshimenriy of buildingcRang) suctyes klbaeor@ﬂaéﬁ sdultindg panel

includes a rigid skelet.on in the form of t na and a riqi oat,hng
coupl ed to PREHSHEGHER 160 Aus PTIREnahEouRREs baR et Spcictob
structural | QedSeroithélRs SRR el N2Y AbINGFFSRPAA shipp¥d BSthwelildidssigl Vi ng
t he buil ding panel the proper shape. But if the insulating structural

bl ocks are tebd@dpledbwfodtond98anmaged at any tinme during the life of the
buil ding panel, it is desirable for the building panel structure in the
formof the franme and the rigid coating to naintain its shape, strength,

and form Thgospat ifnedcf nFBIngDY R RIS Besuildh fandtliing hddingldceane in a
rigid manner so that the coating is strongly colpled to the frane whet her

t he bl ocks &rotert1BéredocribwitaboTh udultipleabufilidmg, pahds 1 Exeambleeddéd totchmp&RS f oam
bl ocks nelt 2 ge coating remains coupled to the 42 SUBSTI TUT SHEEhT (RULE
26) WO 201 BIitHEEAPEPCHUCED | "GW@SW@E’ ceilings, floors, beams, bridges, of any other

desired structure. In this embodiment composite building panel 112 forms part of
building panel structure 110 which is a wall. In other embodiments building panel 112
forms parts of other structures and buildings in accordance with building panel structure
110. In some embodiments building panel structure 110 is a building. In other
embodiments building panel structure 110 1s a bridge. In some embodiments building
panel structure 110 is a structure. Building panel structure 110 is any building, structure,
or edifice of any shape, size or use which is formed of at least one building panel

according to the invention.

[0106]  Building panel structure 110 as shown in FIG. 6 through FIG. 8 is
structurally sound as soon as coating 160 dries, and there 1s no need for external
structural elements to hold building panel 112 in place while the rest of building panel
structure 110 is created. In other types of foam block panel construction, for example,

the foam block walls cannot support themselves until the entire structure is created and
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frame, the coating remains in place, and the buil ding panel structure
remains structurally sound. [0117]FIG 13 through FIG 21 show enbodi nents
of coati ngbhlanemsseeupl ers102, 202, 302, and 602 accor di rgTIUS201h@48067ent i on.
FIG 13 through FIG 15 show enbodi netot s of coating/frane coupler 102
according to the invention used in building panel structure 110 of FIG 12.

FIG 16 andfiktbdzogdthers hithe veilie ackidne bt Susported Y exginbl setued gehents2Q@An@ccor di ng
to the invention used in building panel structure 110 of FIG 12. FIG 18

shows an enbouirketivn. bhese gaeinabstruchue clevigpisarseBooktde saideretegethsediingent i on

di bui |l di | t 1 110 .of, E 12. .G 109 d.FlLG 0 sh
obodi ment s ot RRRARe ndtie St e Bt sl et 1o Seertng & Mo aenfion beod

in buildi ngBBﬁH'i%% St UEUDAnHIQ P ds?artjo%bufﬂi% Akl SRS 1 e irdiaent  of
coating/frame co BI er 602 according to the inve PI on ‘used I n an additional

enbodi ment  edundund dcnge paoel assdontingd LG0edriked iind [cAdhl @lyAvicestt peaf éfithere coupl er
according to the invention_ includes a coating coupled portion, a

f r ame- coupl emplstetsiragfurcdias begn complatest 18 strongrand spcurasl nob it dangeciupl ed
portion is fi1 edly coupled to the coating. The franme-coupled portion is
fixedly couﬁ? aQSIPé' the frame. The extension portion couples the

coati ng-coupled portion to the frame-coupled portion. The extension portion

hol ds the coating-coupl ed paortion, and thus the coating, in a fixed spaced
rel ationshi PMth tHeldmedsacldddm Gis grehodingent isasi@ned dentaiker tyngpafl fopm ¢ hi s

way the coatjngl/frame ¢ | er hold he coat.ing in.a fix ced

ol at 1 onen; Do OIS EpEa R pE! poting To 2% BRI dGe hiBisli Et AP35 Ey0s
exanpl e enbgghmBnt suildfngGRAL INY/sédupdBurhuBhERRtAC ARG QLbAE | nvention,
but it is to be understood that a coating/frame coupler according to the

i nventi on camvitoakentahelyméms amd foneeb duliimgtht hifgienesifobmbiiildinghswhdesumdeantd, and
other fornms. [0119]FIG 13 and FIS 14 show an egijj,od' ment of coating/franme
coupl er 102°HHvBPERYLt Butldvgipatd Ad? srenvicprentalyfHandty.greaAing ameneran

coupt ers 103 RE SRR Rio SRR wlerl ¥ % v Bhsr TTe SvEET (AULE 26)
WO 2013/ 055428PCT/ US2012/ 048065
[0108]  FIG. 12 shows a further embodiment of building panel structure 110, where
building panel structure 110 includes building panels 612 and footer 190. Building panel
612 includes core 158 and coating 560 covering a portion of core 158. Building panel
structure 110 of FIG. 12 is similar to building panel structure 110 shown in FIG. 6
through FIG 8 except in the embodiment shown in FIG. 12, building panels 612 use
coating 560 (FIG. 11) instead of coating 160, and footer tongue 194 is shaped differently

than what is shown in FIG 8. Otherwise the description above of building panel structure

110 of FIG. 6 through FIG. 8 applies also to building panel structure 110 of FIG. 12.

[0109]  Building panel structure 110 according to the invention of FIG. 12 includes
building panel 612. Building panel 612 includes core 158 and coating 560 covering a
portion of core 158. Coating 560 can take many forms, including the embodiments
shown in FIG. 11, FIG. 20, and FIG. 21. Building panel 612 of FIG. 12 can include
coating 160 of FIG. 1 through FIG. 10 instead of coating 560 Building panel 612 as

shown in FIG. 12 can include any coating according to the invention to cover a portion
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44 panel 612. In this enbodi nent coating 160 shown in FIG 12 is repl aced
with coating 60 on either side of core 158. It is to be understood that in
sonme enbosorerssse2ere 158 is coated on one side only. Weem/useoie/01$8s i s
coated on a single side, then only ong coating/franme coupler 102 is used.
[0120] Coating 60 is a single-layer coating that can be nade of any materi al
that is strefgrenstigin sbmeraibodiaicatsiof duil dingrpart6 KX dndddr buding picdtkstuk4 0
melt, nove, crush, or are otherw se conprom sed. Coating 60 can be a
cenment i t i oud!Griaxtiifierent caatiigsaseerding;te therimventionppisedhinslicadefctoaiadid e, a

pl astic m xture, or any other type of coating mxture. In the enbodi nent
shown in FIG 13 and FIG 14, coating 60 is a cenentitious m xture. Coating
60 on front [@Eilde 1Bhildinglpades 1P iibehisgdnatsoelimaes haslobQtinyhb(cappiisd erthedded in
coating 60 while coating 60 is still wet, as discussed earlier with regard
to coating ¥@tacandosburiapy! Bemd remsptignstldD, ofertsel>81 3usqmae embpgdimenss f r ame
130 of core 158. thi nbodi nment er is a horizontal st.eel

girder . L0156 30 it s ERSR N TRrar S cp oy LT OO T eRliBes scr ew
074 and washey isapficd 6 SufRds becFOVR, alhiifly 860 LAARLADITPRRAY sddftcgf ter
core 158 has been constructed but before CO%ItI ngs 60 are applied. Screw 674
i s run thropgtionastet 165% setd hatdivgsinelr61854cdirdinped theamteotiscr ew shank 658

at screw head 675 after screw 674 is coupled to horizontal nmenber 134. In
sonme enbodi ments fiberglass nmesh 170 is applied to a core surface, such as

surface 124;}01@_@1 or %ﬁlﬁfr@‘%@%i&rgﬁuﬁgqmﬁ%&\% 0N 2 13 cheS 551%{d9dé’s§31f1 i's

coupled to horizontal ne wi th washer 654 held in space

rel ati onshi ps ¢éaating 660 dizesndrall there mdxer nckd 4or oxtwadal sigudhiyali deragpd foddldsudkirtghat
washer 654 and screw head 675 are enbedded in coatings 60. Coating 60 is
al | owed to ecbolmndece vduleithyeg@fibyilding agncl steycaie éF@lS@%Fedeﬁuélﬁméorrpri ses

coupt ed 10 PPt 2AagRRsEinER i b AR SR, e YA SqEE ML
whi ch t oget Befird s8Rkl SAURlShnBRALH @ WidfoveRft fithidtom ek eddeskel n

coating 60 such that coating 60 is in a spaced relationship with respect to
frame 130. HA4s beSIUBSTH[TIOTE SidRETInd RIOLEE aA6 not in danger of collapsing.

[0112]  Building panel 612 in this embodiment is stronger than other types of foam
block walls. Core 158 and coating 560 give building panel structure 110 the strength to
both hold building panel 612 secure during construction and withstand strong
environmental elements and forces during the lifetime of the building, such as wind and
earth movement. Building panel 612 is environmentally friendly, creating an energy

efficient structure using recyclable material with less waste.

[0113] Building panels 612 can be used to form a wall, a floor, a roof, ceiling or any
other part of a building or other building panel structure 110. Building panel 612 as part
of building panel structure 110 according to the invention can be a complete building or a
part of a building. Building panel 612 as part of building panel structure 110 can form

part of a bridge, a fence, or other structure.
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WO 2013/ 055428PCT/ US2012/ 048065 45 [0122] Coating,/frame coupler 102
extension portion is in this enbodi nent screw shaft 658. Extension portion
658 hol dswoaatimsgseoupl ed portion 652 in a spaced rel at ipomais2q2iigoss r espect
to frame-coupled portion 656. |In this#2enbodi mrent extension portion 658

hol ds coati ng-coupl ed portion 652 in a spaced rel ationship such that

coating 60 [(114¢! d Buildingtpanee 1 Dof FOG1DofidlzdeRbad ormedikelianlsdd cmbbdigtenceat i ng
60 dries, this spaced relationship between coati ng-cougl ed portion 652 and
f r ame- coupl eeptivertamsrosBer acgpdingda therigvatioanHlGold thneh Flaedbsowi3z4, is

i ntai ned, i.f bl 40 . | t ' [ [
Fra ta Fl e e RES bRl BalEbflor Wbl S oS Wkl s
after EPS fB&i‘[ﬁi@%%ﬁJé%ﬂZ”&lﬁ@!‘fz,been melted and so are no |onger in place

bet ween coati ng and frame 130 horizontal nmenber 134. But even though

bl ocks 140 are gone, building panel 612 retains its structural shape,
strength, a integrity. bgcause coatinglfra coupl er. 102 hol ds ,caati ng 60
T o T xed Sela P rialing RERS S ST hinRnE BTy BI550RE: TR ST N o
enmbodi ment Réheﬂ%@_ W{]}ﬂnot%?e(i})apcliﬁ’%%t?en%él&na{tf%ngﬁﬂﬁ1asEﬁ?@%&%ﬁ%ﬁhﬁ&f& yon 652
hol ds coating 60 in a fixed spaced relationship wth frame 130 hori zont al
menber 134. inkhlasnggaiciung/bocknd( doupt @rintiPthbo fete, stoatetnor tfegriy a f i xed
spaced relationship with frame 130 even if bl ocks 140 are not_ there. In
this enbodi FERMCALIIREY.  FRNRloghksuld0etor axpmnle will maltig adsat Serge blocksnl4] fi xed
spaced rel atiqgnship with frame 130 such.that .coatin Qis helg a di stance
o 1 om hor | Z61E 81 e i FF 0 Bl i8R Tt Gher el
fire, for eyamabe.to RARIJuNEINEPanct cinehsl Iﬁlifél'ir%t Re&trikifcomoRlihERntsahmmenber
134. Coating 60 will not drop fromframe 130 or nove with respect to frane
130, but wi btrengénandintagrigh mcatrefn® t@dljtidns isechtas afee.uhdensttdoohbichftr washer 654

and screw 674 can be replaced with any equivalent el enent. In sane
embodi nent s CHaENBrORAINES K0HUsoRIO0RseRTHs mmqqr%tﬁ%ég CYERNENHIBS i xt ur e

form ng coatd h - I her 654
during consyré&get fﬁ%naﬁaﬁgﬁﬂggj&@%%M%&Eﬁlﬁaﬁﬁ%ﬁgl@ggf@(ﬁﬂ%ﬁ of 366 fallBh

firemen or building occupants and cause further damage. It is desirable for coatings 160,

460, or 560 to remain coupled to core 158 even if insulating structural blocks 140 melt or

arc otherwise compromised in extreme conditions. A coating/frame coupler according to

the invention accomplishes this task.

[0116]  The coating/frame coupler holds the coating in a fixed spaced relationship
with respect to the frame. The building panel is formed using the coating/frame coupler
so that the building panel includes a rigid skeleton in the form of the frame, and a rigid
coating coupled to the frame with the coating/frame coupler. The insulating structural
blocks provide superior insulating capability as well as giving the building panel the
proper shape. But if the insulating structural blocks are melted, moved or damaged at
any time during the life of the building panel, it is desirable for the building panel
structure in the form of the frame and the rigid coating to maintain its shape, strength, and
form. The coating/frame coupler attaches the coating to the frame in a rigid manner so
that the coating is strongly coupled to the frame whether the blocks are there or not. Thus

in a fire, for example, if the EPS foam blocks melt, the coating remains coupled to the
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WD 2013/ 055428PCT/ US2012/ 048065 46 [0125] FIG 15 shows the enbodi nent of
coating/franme coupler 102 of FIG 13 and FIG 14, with coating 60 repl aced
by coati ngok6s/Eseer ding to the invention. Coatings 160pcm/usheiz/oesvbodi nent
are applied to front surface 124 and 43ack surface 126 of core 158. Coati ng
160 in this enbodi nent includes scratch |ayer 162, which in this enbodi nent

i ncl udes fi lhamg) ths sodtag Rerdaifls in@dat] avd tHbEBLiiding fanel sebiah remains slrscduraig | udes
outer main brown |ayer 166, which in this enbodi nent al so includes a piece
of fibergl as&ngesh 170. [0126] Coati ng/frane coupl er 102 hol ds coatings 160
in a spaced relationship with horizontal nmenber 134 as di scussed earlier.
In the enbodi nents shown in FIG 15, coating coupled portion 652 is

enbedded i n[@il7f er FIG. ¢détrouyh I3 21 Show bBmboditnienty oiﬁ&tmnglbﬁIelCoﬁplérszm 126,
coat i ng- coupl ed Eortlon 652 i s enbedded in scratch ng 162 In coating
160 on frong053p &@6@%4000&%0456@69@1% K6x 13 driowdFIGs 18sh@tided i n out er

mai N br own Ia 166. ti cou orti in any
bos1 ¢ 1o or “TGUPCES o Gt neg e o R P A e e e Bt a5t it

enbedded onpgid Befensh 08 foFlfG her ¢85 56 HRENG 19 shdl chioditheh ognder st ood t hat
any coating accordlng to the invention can be substituted for coating 160.
It is to becostgffmteaduplbal(2ceadrilng-tc dephentiponicd ombiiténgpanchervenbetided i n
coating 160 in any position or layer, [0127] A coati ng/frane coupl er

accor di ng t 8f FHe § nﬁﬁﬂ%mwntmdwomm%%ﬁmmw 0F1ecosdiBB i ment s

coat 1 ngl f r alie HOTHPEMeqh By EIAERSPRE e TSR 2 FLAORE BNIG- 257260 i
16 and FI G gHokv SHBWMiRBROES &@ﬁﬁﬁﬁ@ﬁle %&ﬁﬂérrm/ﬁfaEﬁﬁﬁng apRk &fverih useiar €

coating/frame coupler 202 is formed of a piece of fiberglass mesh 670 that
i's coupled buoildog paichgrysanel 164X 1€0d2i KGO shod's boeintiodigieptofebatingafend 30

hori zontal ne atl g/ frame coupler 02 i.s formed of piece of
fibergl ass ﬁ@gﬁe éacw B tod! efqu%twu&g@ %I?Oal etbodigeest Pél%]éim(goupl ed
portion 676 ?ﬁhkﬂﬂ ggpled portion 672, and extension portion 678.

Cbating/fra couple 2 is formed by coupling frane-coupled portion 676
to horizontal nenber 134 during construction of 46

[0118] A coating/frame coupler according to the invention includes a coating coupled
portion, a frame-coupled portion, and an extension portion. The coating-coupled portion
18 fixedly coupled to the coating. The frame-coupled portion is fixedly coupled to the
frame. The extension portion couples the coating-coupled portion to the frame-coupled
portion. The extension portion holds the coating-coupled portion, and thus the coating, in
a fixed spaced relationship with the frame-coupled portion, and thus the frame. In this
way the coating/frame coupler holds the coating in a fixed spaced relationship with
respect to the frame. FIG. 13 through FIG. 21 shows example embodiments of
coating/frame couplers according to the invention, but it is to be understood that a
coating/frame coupler according to the invention can take many forms including those

shown in this document, and other forms.

[0119]  FIG. 13 and FIG. 14 show an embodiment of coating/frame coupler 102
according to the invention. FIG. 13 and FIG. 14 show an enlarged cross-section of area

601 of FIG. 12, showing two coating/frame couplers 102, one on each side of building
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Franme- coupl ed portion 676 can be coupled to horizontal nenber 134 in many
ways, sucwoasidmgs428i ng acrylic bonder and/or adhesive techarsdoiznaswes coupl ed
portion 676 to horizontal menber 134.44[ 0129] Coati ng-coupled portion 672 is
enbedded in coating 60 while coating 60 is still wet, as explained earlier.

I n enbodi mepigel 64tk M@ thinahbodgmdt Qoatingl 16dekovin REFIG. 43 3s RPRLedlwidh cutiaf 68s
coating 60 on front surface 124 in FIG 16, coating-coupled portion 672 can
be on ei t hepn sitlps sige of paser g3.aki & tﬁé)@hmde;ramd thatFinpmg @mb@@memgﬁ@tmléﬁeﬁ

t 672 th de of fib 170 t 60. |
Ot ner _embodrist @ BRI JBbFEeh ot RERTEGST  RER SfoeRRdy b g of |
fibergl ass g@ﬁﬂﬁg/}'&%eldauﬁglamzqgu@a Coat i ng-coupl ed portion 672 is routed to

the outer side fiberglass nmesh 170 by cutting or separating fiberglass
mesh 170 to allow fi bergl ass nmesh 670 to pass through [0130] Exten5| on

portion 678 f oat nme co er ortiaon. of pi ece
bF 11 ber of a8 2AE<h Cohine bR G5t nthe Bueh B¥ el o Rl BB g
acrylic bong@(;n e%glggrﬁtb‘ﬁ?amt'éﬁ%{srfom?éncpstttli‘ﬁurél‘f' BRICRD SR Mt Ghbw érllsht 4 z!&e
extension portion into arigid structure. [0131] Once coating 60 is

al |l oned to otheryiseongneinond. pbodtingH0&ZBbhobdsemtmats mgture cupbse miature,an 672

in a spaced relationship with respect to frane-coupled portion 676. In this
enbodi ment  BXRWANIGYEFURNFG A PEPEC RbTHS, FoRY Ofig! %ﬁﬁf @wtlﬁsmt@w gndhe n a

d | h D
ot ol HRBBRMCRBOR R BR. FRR BRI b B b i kb ARG B e i
bet ween coattiofighedfd &H‘ﬁ'orﬁ Q1790 RludTPIBRG ke T0RL LR INBbeBYGMnichaiRleoCks

140 are nmelted or otherw se di sappear, as in 17 shows the
cross-sect i 66 wifle bertinditfgs gainedt, ﬁ]gﬁsouﬁse&b@heﬂﬁlt]afdgetrd tEI@&tﬁlgdlﬁs{)lah@cks 140

have been nelted d saq ar no | onger in place b en coating 60 and frame
130 hor i 2oneAESAbeHORZHAl AmOSy ltsﬁd)ﬂﬁﬁf%rd Q?émﬁ@?rg#@a IS pui | di ng
panel 612 r@ﬁl@bcﬂﬁleb r%éﬂﬁhwaaaﬁorﬁzg Fsteezg{rgé}gth and integri ty because

coati ng/ frane couple coa in a fixed spaced rel ationship
to frame 130.

[0121]  Coating/frame coupler 102 in this embodiment includes screw 674 and washer
654. Screw 654 is coupled to horizontal member 134 after core 158 has been constructed
but before coatings 60 are applied. Screw 674 is run through washer 654 so that washer
654 is held onto screw shank 658 at screw head 675 after screw 674 1s coupled to
horizontal member 134. In some embodiments fiberglass mesh 170 is applied to a core
surface, such as surface 124, before screw 674 is coupled to member 134. Once screw
674 is coupled to horizontal member 134 with washer 654 held in spaced relationship
from horizontal member 134, coating 60 is applied such that washer 654 and screw head
675 are embedded in coatings 60. Coating 60 is allowed to cure. After coating 60 is
cured, screw end 656, which comprises frame-coupled portion 656 of coating/frame
coupler 102, remains securely coupled to frame 130 horizontal member 134. Screw head
675 and washer 654, which together form coating-coupled portion 652, are firmly
embedded in coating 60 such that coating 60 is in a spaced relationship with respect to

frame 130.
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[0132] FIG 16 and FIG 17 shows an enbodi nent where two coating/frane
coupl ers W020mvss428ed. I n this enbodi ment each coati ng/ Pcams2cioopoes 202
couples a coating 60 to horizontal metsbher 134. One coating/franme coupler
202 coupl es coating 60 on front surface 124 to horizontal nenber 134, and

one coati ng{(l2ajre Cwaphgfra@®20pdtrloedxeadbn pgtioisdn thaakbslimt@cerc®26 t o
hori zontal nenber 134. Each coating/franme coupler 202 includes a piece of
fibergl ass AdtPI§7Extanpien aekiantdagbolds cepinggornled pwten Az mragpacedoupl ers 202

hown in FI.G 16 and FIG. 17 is that ting/franm | 02. act
e break, 4G AdersSt o Bl st P h Bt aharS cBISR AR FGTSaN owi ng-

gasses or f'P&%io_ﬁ%Sgh&%§céaﬁﬁg1€9ﬁ2@&f_r%cfr§6r{®ﬁ Y% ¢ %Hiragﬁaﬂsﬁp%u&%@d ®hfing202 to
t he adj acent buil ding panel "612. us coating/frame couplers 202 keep fire

from spreadbOds held a distahee Dérouniateizshtabaembat 3dn Afieneoatin 60 dries) tiss spaeedof t he
coating/franme couplers 202 showmn in FIG 16 and FIG 17 is elimnated. One
of the coat Figlonslpbetasebreatisgeomled prtlomedZandfamaepled portivrrpi ad i f one

f th ti | i m t ed. 0133].FI G, ,18 nbodi t of
Soat g e e B a0 Rorfioh®) ARPES, Lt Bidbimie et SRR SRP TR EERD Ptce
of fibergl aggcREISN]i8 eérhz?éf)in'F‘]G.sli.'Fl@. 14 M wsSHE EREEscEEdh @ffbu‘ﬂafn% pﬂtﬁ’?:g'([)o rear

surface 126 of core 8. ating,/frame coupler 302 couples frane

hori zont al GENOEFIQ. 33 aftor ERS fdamgbladBH 46 haterlmet nelted acksol2dnmongarie 158. And

coating/frame coupler 302 couples frame 130 horizontal nenber 134 to
coating 1608laghbstwasn coatingelandigargs 1 haaizengl membery3d. Brikygn thaweh blocks
coating/fra e L.he fir.st i ng-.¢cQ Ft 672a, and
second coat ﬁ%grggﬁ%?’@aﬁ%ﬁ% k) %gk%%%ﬁqlﬁs#fsrsgﬁ&géagp?a R%—Sﬁgﬁﬁ’eaﬁaé%%g ?%n 672a is

coupl ed to bidagiec coafid/fend BADIRN0L Balds Sobtina e il 2 Bx&f spasddacfhfdashipapond
coati ng-coupl ed portion 672b is coupled to second coating 160b on front

surface 124frefncddbe 158. First-coating-coupled portion 672a is enbedded in
scratch coat 162a of coating 160a when scratch coat 162a is still wet. In
this enbodi nent first coating-coupled portion 672a is on the outer side of

fiberglass [psh) 170\ hoknisstheTRagslednbbiisRhGhaN G, 24 athch®Rsks P40 althbsc,i S not
nmean to be a limtation. First coating-coupl ed portion 672a can be on
ei t her si defrefefcobedpersisn AESholdy@ating60 in a fixed spaced relationship with frame 130
horizontal member 134. Thus coating/frame coupler 102 holds coating 60 in a fixed
spaced relationship with frame 130 even if blocks 140 are not there. In this embodiment
coating/frame coupler 102 is holding coating 60 in a fixed spaced relationship with frame
130 such that coating 60 is held a distance D from horizontal member 134. If blocks 140
are melted or damaged in a fire, for example, coating 60 is held a distance D from

horizontal member 134. Coating 60 will not drop from frame 130 or move with respect

to frame 130, but will remain in place.

[0124] 1Tt is to be understood that washer 654 and screw 674 can be replaced with any
equivalent element. In some embodiments washer 654 is a disc of material with holes so
that the mixture forming coating 60 can go through the holes and completely cover

washer 654 during construction.
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coati ng-coupl ed portion 672b is enbedded in outer main brown | ayer 166b of
coati ng MOkowiskesout er main brown | ayer 166b is still peetus201n/048v6s

enbodi ment second coati ng-coupl ed por46i on 672b is on the inner side of
fiberglass mesh 170 that is enbedded in outer main brown | ayer 166b, but

this is not[g@gh t &FI0e 18shdws thatmbsdimSaadneatBQAtanitgoapldp | EXbIIG. 18and72b
can be on either side of fiberglass mesh 170. It is to be understood that
coati ng 160Ftard4bwith epitiae 60 renlacsd A powgdél vesording toctbativaggions §o0abags i ng

560, her. ri gi d. ti . and .t hat j nNQ- I i 672
oe e roeaand B e B TS shireetPasRUel R BR 72 con
coating- Couﬁ’ﬁ@dC@i?ﬁl%'el@@itﬁtﬁ?s dnfboliim@dineeeuRk-eh fa9ertilag, wRieh ingis [ 0135] Once
coating 160 is allowed to cure, extension portiohs 678a and 678b hol d

coat i ng- couphbedipent incdondes@ib2alan chefly 2H). | Coating pal mcthisehdbdiomeahilpo incluldes
respect to frame-caoupled portion 676. In this enbodi ment extension portions
678a and 678BChuRd ot faxe: LSuphish ipthis srehsliaen alsa mslwlzs b picke af Khsaglas

rel ationshi R}&SPEJE that coating 160 is held a distance D from hori zont al
menber 134. ‘coating 160 dries, this spaced rel ationship between
coating 160 and horizontal nenber 134 is maintained even if blocks 140 are
nmel ted or ot herw se di sagpear, as discussed earlier. Even if blocks 140 are

gone, bui | digopandjoagngiramg spypder; 103 helds Geatings | 6&mAzwacestrelatipship vaiHy

i ity b i ngy frar | 02. hol,ds. i 60, fixed
spaced 1ol abvaor BRper Pt MEe SRR, dn e B GOR OB e I ame
coupl er 302c@a$ingfa9med rfibif%38is iefbbNRY i&@ﬁfetéagé&aﬁﬁgpay@@um 8atig@36@6h S as a

fire break, isolating the individual building panels”612 and not all ow ng

gasses or f badk sudagr @éscdaheg-boupdet pdroom&® ibymbedied mgsdratenteyaotpl édr 302 to

t he adjacent buil ding _panel 612. Thus coating/frang coupl 302 keeps fire
from spr ead PRGNS [lgzis@fmn@urfw o GRA AR COMRERIP O 25%1866@?&[?5/11? PUREMBUpI er

602, where [ f p i ' - i - h 670
and screw 6§12)%§1n1 \%Aéﬁgﬁ O%g%. JO 13?:8%%1/) Eﬁgﬁg&%ﬁéﬁﬁd% a%?ﬁé%q@g&é%?ti onal
strength asof@aHag e60. t Qodtink teusedhdrieh H5 PR Heuideeded AZithédOde Ir  302.
Coating/frame coupler 602 I's shown extending to both coating 160 on front
surface 124fiherdlasomeshak70nds 18 6Obeoundomstiod shat by eoatifg according to the invention

can be substituted for coating 160. It is to be understood that coating-coupled portion

654 can be embedded in coating 160 in any position or layer.

[0127] A coating/frame coupler according to the invention can take many different
forms. The embodiments shown in this document are examples only, many other types

and forms of coating/frame coupler according to the invention are envisioned.

[0128]  FIG. 16 and FIG. 17 show embodiments of coating/frame coupler 202,
where coating/frame coupler 202 is formed of a piece of fiberglass mesh 670 that is
coupled to building panel 612 coating 60 and building panel frame 130 horizontal
member 134. Coating/frame coupler 202 is formed of piece of fiberglass mesh 670.
Piece of fiberglass mesh 670 includes frame-coupled portion 676, coating-coupled
portion 672, and extension portion 678. Coating/frame coupler 202 is formed by

coupling frame-coupled portion 676 to horizontal member 134 during construction of
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to be understood that in sonme enbodi nents coating/franme coupler 602 extends
to only oweeiwdiss28 and one coating of building panel 6P2T/USR@E 2088065 t O be
under stood that coating/frame coupl er47602 can be used with any rigid
coating that can be used instead of coating 160 (see FIG 20 for exanple).

[ 0137] I n t heorenb®diRm@id-calptportionrd76.cad 8¢ capddd tb GbfiFdmtaE ntoonbpt €34 QRany
includes first coating-coupled portion 672 and second coati ng-coupl ed

porti on 652Wways sedheasdiyisai emntic sprsieh andromadissivedobond framegeumed putipn 6
portion 672, include orti.ans 672a and 672b of piece of fiberglass nesh
670. In song)%ﬁBBW?ﬁ@%? mﬁsgst coati ng- coupl ed portion 672 includes one or
the other of portions 672a and 672b of piece of fiberglass nesh 670. In the
enbodi ment shown in FIG 19, second coating-coupled portion 652 includes
washers 654[HAA] scleningsepplamrtiq ¢73tis ewbeddad incewapreed ybile restag 683 and

d ting- | ed . ti 65 i d i f ts.
st coati T EG0RN B U o2 bR DR Lt Sof g O B e BT on 652
can i ncl ude gy 18, i chitfls coR R birked Y4 GoRRE 94, éd&tiﬁ%-%{lfdléli %ﬂticﬁﬁ“e'
coating. [0138]1In the enbodiment shown in FIG 19, coatinhg/frame coupler
602 i ncl ude$72 tandic dnrcatiher stdpugf] fibdrghos tricsin 1 B Gndil 6. $€ caatigfcoapied patiph 6702

portion 656, First frame-coupled portion 676 in this enbodinment is second
portion 6761 the ater Bde of flhergiss sieshnd dhingpatingk: Jn @thse pmbeimerts coading; xed| y

| ed f 30 hoyai. [ i.ncl -Hdj . adhesi ,
bonder - or R Pote ' f SRNElndE TRE Rt fokt e AP A FodBE Sl O AR T €
screw end 656yl dYidetion 672t I ol dtﬁé}té}dg%f%gé@’é@@mbm pohRrduaRRtal menber

134. [0139]In the enbodi mrent shown in , coating/frame coupler 602
i ncl udes exsemsitiog fipengtasomssBI/B tarbowe tibergkisomegoé 10 topsss6Bi®ugh.n t hi s
enbodi nent extension portion 678 includes third portions 678a and 678b of
pi ece of fiberglass nesh 670. In this enbodi nent extension portion 658

i ncl udes scy@EWophafHxgen@8 portion 678 of coating/frame coupler 202 is formed of portion 678
of piece of fiberglass mesh 670. Extension portion 678 is made rigid by applying acrylic
bonder, adhesive, resin, or other substance which will turn extension portion 678 into a

rigid structure.

[0131]  Once coating 60 is allowed to cure, extension portion 678 holds coating-
coupled portion 672 in a spaced relationship with respect to frame-coupled portion 676.
In this embodiment extension portion 678 holds coating-coupled portion 672 in a spaced
relationship such that coating 60 1s held a distance D from horizontal member 134. After
coating 60 dries, this spaced relationship between coating 60 and horizontal member 134
is maintained even if blocks 140 are melted or otherwise disappear, as in FIG. 17. FIG.
17 shows the cross-section of building panel 612 of FIG. 16 after EPS foam blocks 140
have been melted and so are no longer in place between coating 60 and frame 130
horizontal member 134. But even though blocks 140 are gone, building panel 612 retains
its structural shape, strength, and integrity because coating/frame coupler 202 holds

coating 60 in a fixed spaced relationship to frame 130.
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[ 0140] First coating-coupled portion 672 and second coati ng-coupl ed portion
652 are ewbedmbadsi2s coatings 160 while coatings 160 arePstriustonmusocsi r st
coat i ng-coupl ed portion 672 and secon# coati ng-coupl ed portion 652 can be
enbedded in coating 160 in any layer or position in coating 160. It is to

be under st ol 32hat FHGG16 A4 FEG an sievsangal eenbodinyend tvheeatvo rgdtingdrancouplesr 602
and t hat mané2 ot her variations and enbodi nents are possi bl e according to
the inventia arlerhIS@oriétl@ﬁrb@b@dﬂ@ﬁm@aeimqaang{@amﬁ@ﬂplmmucgumw @wl@gme)we
surface onl oatin rane c Ied to
onl y one colpriaagid eiitet CEF (R Fo i REr g i cogrlss (latine BT ef BRI °f oy
exanpl e) . I@uﬁéag@z@{mgﬁfzaﬁerﬁaﬁb@rlldu %draa@%atﬁé,@rah& &eﬁkﬁéopemﬁswde than two
surfaces, in which case coating/frane coupler be coupled to

coati ngs onceoaving 60 baatiurface fZcedhoafortalinhatnbeg lmnEdch&ﬂ:ﬂmg/frame coupler

[0141] Coat i n& [frame coupler 602 can be used with an id coating that is
used to coveb? mcpges s pirccf fhsratass ggsh (g Onpdynnge WS@g Y¥p ceatigg/ frame

coating/frang 02 of ting 160 re

coati ng 560G %&2@%%? B850 LFIC B wdd FI T PSR s R T Mo second
coat i ng- coupkegte Aol Mg ﬁé%n@muﬁrmﬂeﬁg%ams 6284rdHd alRRANYBALE K IRE tongs 560
are still wet. First coating-coupled p6rtion 672 and second coati ng- coupl ed
porti on 652cwmanthbéoekbfedded by coatiogifiamg cb@flers 202 mythk agjecenobuifaligd panoh i n

coating 560. Coating/frame coupler 602 cquples coating 560 to franme 130
hori zont al ﬁb&m@busmmﬂng@am eypicrsafe kel reeﬁrorB@@re@c@%glééste@awqif‘gstg@b to

frame 130 h &%len{f)%ﬁm tsTong 0%#1%*?:}9 fr%@%&%@%rm %ﬁwﬁ?ﬂng nl@j}d' xed

spaced rel a ons I'p Wt espect rizonta

Coat i ng/ f r areGCPLRleEMiRRAY. COHPbREC mh%ﬁﬁnﬁ%uﬁl@rsfm@ﬁﬁ%}ﬂt%@ ehﬁ’ﬂiﬂa&'&lﬂfo@I
menber 134 such that coating 560 is held a distance D from hori zont al

menber 134. ci@iple]ifitre cltenmatisgsdl acodimmeted.r ame coupl er 602 can take many
forms. In FIG 21

[0133]  FIG. 18 shows an embodiment of coating/frame coupler 302, where
coating/frame coupler 302 includes piece of fiberglass mesh 670 that runs from front
surface 124 of core 158 to rear surface 126 of core 158. Coating/frame coupler 302
couples frame 130 horizontal member 134 to coating 160b on front surface 124 of core
158. And coating/frame coupler 302 couples frame 130 horizontal member 134 to
coating 160a on rear surface 126 of core 158. In this embodiment coating/frame coupler
302 includes first coating-coupled portion 672a, and second coating-coupled portion
672b. First coating-coupled portion 672a is coupled to first coating 160a on rear surface
126 of core 158. Second coating-coupled portion 672b is coupled to second coating 160b
on front surface 124 of core 158. First-coating-coupled portion 672a is embedded in
scratch coat 162a of coating 160a when scratch coat 162a is still wet. In this embodiment
first coating-coupled portion 672a is on the outer side of fiberglass mesh 170 that is
embedded in scratch layer 162a, but this is not mean to be a limitation. First coating-

coupled portion 672a can be on cither side of fiberglass mesh 170.
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coating/frame coupler 602 is illustrated as used with building panel
structure 110, where building panel structure 110 includes horizontal

bui | di ng wanei3/Bd3i2st hat i ncludes joist 134. FIG 21 shomeTaISes1093806&Ct i ON
of a roof or ceiling portion of a bui49di ng panel structure 110 according to
t he invention. Building panel 612 includes core 158 and 51 SUBSTI TUTE

SHEET (RULE[®BY%] WSceédhtidolmpdesil P@/&ﬁ%ﬂ&@%@ﬁfed&&i a@ater AGuirbOwh Maykehi s
enbodi nent. Core 158 incl udes blocks 140 and franme 130. Frame 130 .in FIG
21 is repredeflt dFopynechiOb »dnle autermrbiebrowsdayenhitdHs stil Wik dn dribembetiment s

joist 134. [014 at i n pler 602 in. Fl 21 cou ting 560
n suriace 1Angronreode bR F 2 §h R P pF e 088 i oupt es
coating 560¢kBeddel §f otd4nSR b&dw}f la}gér 1%9%&1&5419 nff RediBb b lifitafibiShed or

ot herwi se damaged, coating 560 continues to be held securely to joist 134.

Coat i ng 560 Seédnt comingetoaplcll porioh 6&2te einl licrop citherrsidef ofifiberldss mesh 174 Iiinst ance,
but will continue to be held securely toéém st 134 sq that building panel

112 remai ns @tm@ﬁﬁoma@@@mgel@owaab@ Fapéaced Wat ey crehediegt of 6Aing éﬂs
[ 0144] Coati n

orman oot | ouinb B GRY BT victd Bl et 1% B A TR RESHRIohT S H Gl o1 st
134 and bl ogkSedAl s LhalngdREY RATIoOR LBE2R 19RdTZmalopRRmORTA 0ot r udes

fromsurface 124 of core 1 ch portion 672a and 672b of mesh 670 is

t hen i nt egr atfectdlyoopled &t thngoB@. so t hat when coating 560 is cured nmesh 670
i s enbedded into coating 560. Thus mesh 670 is one nechani smused by
coating/frame coupler 602 to hold coating 560 to frame 130. In addition,

washer 654 g 3§PUP|(%ée1i:9atin%'l%0 151a31‘ﬂ>vx>é'tifté‘m§r@re%Wn%ﬂpoM@ﬁi‘@TSa%&W@o l‘i‘dl@edded
in coating 560 while coating 560 is being forned such that washer 654 is

enbedded i ncaagicngplodorbetsEen ank6TLb6R@ spicetl irelstionsleip atitihredpayteo framoase coat

°64 and mes rc]0u7p?e(21 p%]}tlc?nu(g% Itrlmﬂlsn el’Ibl]ZI;(?d\{QeI!ltaé))/(teeLSlgl? Sortlons 678a and 678b hold coating-
coupled portions 672a and 672b in a spaced relationship such that coating 160 is held a
distance D from horizontal member 134. After coating 160 dries, this spaced relationship
between coating 160 and horizontal member 134 is maintained even if blocks 140 are
melted or otherwise disappear, as discussed earlier. Even if blocks 140 are gone,
building panel 612 retains its structural shape, strength, and integrity because
coating/frame coupler 302 holds coating 160 in a fixed spaced relationship to frame 130.
An advantage of using coating/frame coupler 302 as shown in FIG 18 is that
coating/frame coupler 302 acts as a fire break, isolating the individual building panels
612 and not allowing gasses or fire to cross the border formed by coating/frame coupler

302 to the adjacent building panel 612. Thus coating/frame coupler 302 keeps fire from

spreading.

[0136]  FIG. 19 shows an embodiment of coating/frame coupler 602, where
coating/frame coupler 602 includes piece of fiberglass mesh 670 and screw 674 and
washer 654. Coating/frame coupler 602 provides additional strength as compared to
using coating/frame coupler 102, 202, or 302. Coating/frame coupler 602 is shown

extending to both coating 160 on front surface 124 and to coating 160 on back surface

49

SUBSTITUTE SHEET (RULE 26)



[0145] I n the enbodi nent shown in FIG 21, first coating-coupled portion
672a is coupled to a first portion of coating 560 on surface 124 of

bui | di ng wanei3/Bi28 And Second coati ng-coupl ed portion @CZwsee20aept ed to a
second portion of coating 560 on surfsce 124 of buil ding panel 612.

[ 0146] Coati ngs 160 and 560 according to the invention are used in building

panel 612 t o2@rw td®e shddistbod tbt i8tso@Bgnboditieatsicoginfg@indcoaplREEdachideent S
can also add fire retardation capabilities, aesthetic appeal, as well as
ot her desi r &bdrdy erfusGeedsticsgatigl bglBsg pangr &l BHEREt (HuIbE updyrstogyshat

2013/ 055428PCT/ US2012/ 048065 53, Coati ngs 160 . 60 d

oui Ldi g pafB )51 PN g RRBIPS SEURTLPE 8 ket B B SE6-BEEY usea

w th any enp@ﬂlingq@gsgg FRgi 2PiRgxp@ne. according to the invention. Coatings
e

160 or 560 can used on any buil'di'ng panel structure according to the
I nvention. Coatings 160 or 560 can be used on any buil di ng panel enbodi nent

o scussed | Fyt S ORISR 190, 9. SRR e BBt Y L
102, 202, 3Qgtin@looffed FAHUBH 87ERRLJBARI b8PhREoupRE poRion 652. In the embodiment

shown in FIG. 19 first coating-coupled portion 672 includes portions 672a and 672b of

piece of fiberglass mesh 670. In some embodiments first coating-coupled portion 672

includes one or the other of portions 672a and 672b of picce of fiberglass mesh 670. In

the embodiment shown in FIG. 19, second coating-coupled portion 652 includes washers

654 and screw heads 675. First coating-coupled portions 672 and second coating-

coupled portions 652 can include many different elements. First coating-coupled portion

672 and second coating-coupled portion 652 can include any element that can be fixedly

coupled to a building panel coating.

[0138]  Inthe embodiment shown in FIG. 19, coating/frame coupler 602 includes first
frame-coupled portion 676 and second frame-coupled portion 656. First frame-coupled
portion 676 in this embodiment is second portion 676 of piece of fiberglass mesh 670.
Second portion 676 is fixedly coupled to frame 130 horizontal member 134 by any means
including adhesive, bonder, or resin. Second frame-coupled portion 656 in this
embodiment is screw end 656, which in this embodiment is screwed into horizontal

member 134,

[0139]  Inthe embodiment shown in FIG. 19, coating/frame coupler 602 includes
extension portions 678 and extension portions 658. In this embodiment extension portion
678 includes third portions 678a and 678b of piece of fiberglass mesh 670. In this

embodiment extension portion 658 includes screw shafts 658.
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frame 130. Coating/franme couplers 102, 202, 302, or 602 couple coatings 160
or 560 to frame 130 such that coatings 160 or 560 are held in a fixed
spaced ravatnonshizp with respect to frane 130. Coati ng/ Prams2coopoes s 102,
202, 302, or 602 provide a neans for uil ding panels 612 and buil di ng panel
structure 110 according to the invention to withstand extrene conditions

such as a f{01e0] | n Firspevatingubupledeportion 672 andsecoad thdtRgaoapiesd pwiios b5elet s EPS
bl ocks 140, coatings 160 or 560 will remain securely coupled to frane 130
so that bui Fabedgesanedagng1b0avilersantings 160 peersdlll vet.r Bt gp@ingi@upledppition

t andi | ntact ing the fire, ting/f | 02, 202 302,
or 602 can B BEHCoit Car{ ot ol g inare cande RORas T BURr BRI al er
structure. Qpﬁésiitﬂﬁi/ ih _Eé‘aﬁiﬁ%(lgypit% ® btQrhderd@éd RPPIG M9 09 efﬁ‘gﬂbl@@ctgg%ﬁd with

any enbodi nent of building panel according to the i1nvent ting/frane
coupl ers 102oati2@Zraniz@3uplor 6(RGAd ¢leat nixay vhedvaintianyankdwind bdd ingenpeare possibiauct ur e
according to the invention, Coating/franme couplers 102, 202, 302, or 602
can be usedagerdRg/tofe yPHitpnp AmermeerpRtimeHs beldieg Raneld i2q4s eertesd aorngrrent .
Coating/frane.coupl ers 102, 202 . 302 or 602 can.he used,on any buil ding
panel | ot ucPUrGe AR e URYBH T4 PRsEdRmsonR o f BT R B Rt hod 00
of form ng ok lofioRE sRRRELS RERICHNE 612 (SRFTAILEND SmPM! NPghnRO0 of
form ng a building panel includes step 810 form ng a building panel core,
wher ei n t hecibodiicnty bpadieg pawt 611 iscbatckbsn mofa thaetwolderfacd, BOthidcecwse di ng to
the invention al so includes step 820 coupling a frame-coupled porfion of a
coat i ng/ f r aRRAtEIIMSCOpR)cE ¢l Wﬁamépum%tww oBanOrs Hhagtup serfacss ohe

i nvention al s step 830 53 SUBSTI TUTE SHEET (RULE 26) WO
2013/ 055428}3%%1{%%%?%48065 54 of enbeddi ng a coating-coupled portion of

the coating/frame coupler in a coating, where the coating covers a portion
of the buil dj panel .core. [0149] Met hod 80Q of formng a building panel

i ncl udes st Eéﬂ%ho g gage B%H?ﬁidggC%%Psegc‘i‘fl@,a%’&%%ﬂ%glaﬁéqufiflii fig panel
core includ f i J 4 di | Khnel udes
a frame andg%ﬁgagéﬁfégro ékgﬁggﬁﬁm&@? itﬁl%%ﬁg?p%@t%ra g&@%gﬁqlﬁjﬁgogﬁfl di ng
pane core CEIGHE, ath o@tinp W0 reyR&JaitHidatifk 5E) Haueledeaiier. FildCdod@hglg any of

t hose shown or discussed 1 n this docunent, or other fornms of a building

panel cor e. coupled portion 672 and second coating-coupled portion 652 are embedded in coatings
560 while coatings 560 are still wet. First coating-coupled portion 672 and second
coating-coupled portion 652 can be embedded in coating 560 in any layer or position in
coating 560. Coating/frame coupler 602 couples coating 560 to frame 130 horizontal
member 134. Coating/frame coupler 602 couples coating 560 to frame 130 horizontal
member 134 such that coating 560 is held in a fixed spaced relationship with respect to
frame 130 horizontal member 134. Coating/frame coupler 602 couples coating 560 to

frame 130 horizontal member 134 such that coating 560 is held a distance D from

horizontal member 134,

[0142] The elements of coating/frame coupler 602 can take many forms. In FIG. 21
coating/frame coupler 602 is illustrated as used with building panel structure 110, where
building panel structure 110 includes horizontal building panel 612 that includes joist
134. FIG. 21 shows a cross section of a roof or ceiling portion of a building panel

structure 110 according to the invention. Building panel 612 includes core 158 and
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[ 0150] Met hod 800 according to the invention includes step 820 coupling a
frame- coupled portion of a coating/frame coupler to the franme. The

coat i ng/ fweareissqBer can be any of the types of coati ngtiinso®m2o0:ops er s
shown or discussed in this docunment. 5the coati ng/frame coupl er can be
different fromthose di scussed or shown in this docunent. The frane-coupled
portion canckgingny0 af thishentlod Amet.cOuiRl 168 inubudeks bloskss Howind drandi ISOUSE@et i n this
docunent. In sone enbodiments the frame-coupled is different fromthe

f r ane- coupl &30 pdrkG.a@hds @nmwntwbymomg@tgle@emﬁertlﬁﬂswmélt imBtembpds:Dt Wet hod
800 accordin tg the invention includes step 830 of enbedding a
coating-couﬁﬁ%d %ortion of the coating/franme coupler in a coating, where

t he coating covers a portion of the building panel core. The

coati ng-coupl ed portion can be any type of coating-coupl ed portion shown or

di scussed i 014R] s db@uﬁ@ﬁ@meWI@&Q@|1m51(&oupﬂ0@alep@?a¢mé66%%515@0@124@ﬁent

f th t h t hi t. Th
coati ng canche 13 bt ha stberarRGoefiE HIER DAL 38 bHBRh RO R e ussed
in this docyrmpis 140'8reGRMeH chﬁﬁf&d%?oﬁ@%m@é@ﬂ L%E@%Bhtﬂgg FHRLcoRMAME tPBe

di scussed in this document. [0152]FI G 23 throdgh FI G~ 32 show further

exanpl es of héldistdireig tqaisel 34. Mngﬁﬁ@mlbnmtm@op faorerlid cedingfolr Gof23a fihy, dargh
FI G 29 show buil ding_panel 412 according to.the invention, and FIG 30

t hrough FI GInsgpce ﬁawwmomai%tolbah@lﬂ Ssq@ela&w#saﬂ%sq hatvdlding\anglilda. 54
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femains strong and secure 111 a Tire 01 otReT eXtrenic conditions.

[0144]  Coating/frame coupler 602 in the embodiment shown in FIG. 21 is formed by
wrapping mesh 670 around the top of joist 134 in between joist 134 and blocks 140 so
that each portion 672a and 672b of mesh 670 protrudes from surface 124 of core 158.
Each portion 672a and 672b of mesh 670 is then integrated into coating 560 so that when
coating 560 is cured mesh 670 is embedded into coating 560. Thus mesh 670 is one
mechanism used by coating/frame coupler 602 to hold coating 560 to frame 130. In
addition, washer 654 is coupled to joist 134 with screw 674. Washer 654 is embedded in
coating 560 while coating 560 is being formed such that washer 654 is embedded in
coating 560 between mesh 570 of first scratch layer A base coat 564 and mesh 770 of

outer main brown layer 566.

[0145]  In the embodiment shown in FIG. 21, first coating-coupled portion 672a is
coupled to a first portion of coating 560 on surface 124 of building panel 612. And
Second coating-coupled portion 672b is coupled to a second portion of coating 560 on

surface 124 of building panel 612.

[0146]  Coatings 160 and 560 according to the invention are used in building panel
612 to provide structural strength. Coating 560 in some embodiments can also add fire

retardation capabilities, acsthetic appeal, as well as other desirable characteristics.
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[0153]FIG 23 through FIG 29 show buil ding panel 412 according to the
invention. FIG 23 shows a side view of building panel 412 according to the
i nvent i omyowntdmsenati ng 460 applied. FIG 24 shows bui |l e#cmgisp@aneisodd? of
FIG 23 coupled to foundation 192 and3footer 190. FIG 25 shows buil ding
panel 412 of FIG 23 with coating 461 applied. FIG 26 through FIG 28

shows expandeatings 660 of Hsscasde tuk@ns By bhdding ancd dObWIding ganclXbrustasm ng
di fferent enbodi ments of coating 460 and coating 461. FIG 29 shows
bui | di ng pakeptings26@pr Flgandg usgd Witle et ¢okpdaoent ap puil dérz pgnehwagBinigl telihsg

| 412 ding.to the i L hown i.n.FIG 23 is simlar t
bui | di ng. patBenitro Gaeres (108" Sap rara Eathe niR e Ry B thos 1 wo

stages of C%Hh%ﬁoﬁp@bitﬁgs 1 &6 sHongn Bé‘ﬂ&‘e‘d_oﬁja%ybﬂﬁdiﬂggéle?&hﬁodléémhaw ng
front surface 124, rear surface 126, and side Surfaces. Building panel 412

i ncl udes fi dstussabihithig ddGdndnhaCodtmgapil oredbOtcan b¢ nsetl opany boildiddganef core
158, where first coating 460 includes piece of fiberglass nmesh 170.

Bui | di ng pan@ycture disgyssed infis dgesnabcond coating 461 (see FIG 3) that is
applied to second portion 416 of core 158. [0155] Coating 460 is applied to
first portion 414 of core 158 and allowed to cure, as shown in FIG 23.
Coat i ng 460[@ldVer s (datisg/frpme cowgberd 182, 302,02 cork®8 camge cortingd &) @i @é0eo of
fiberglass nmesh 170, After coating 460 is cured, building panel 412 is
coupl ed to f8adaPi patmadrame conplars 103, 230201 08} cquplergaiingidio0 o1 50¢en be

coupled to f.oun i on 2 and/ f ogt.er . Usi-ng, any. neans or net hod known
- The art. TARSED sRB 58 o RRE: Th o R0Te Bt Th5S PR TERR P o indat | on
192 and f oot@pect Pfraib1 3@ EQdh raﬁ@%%ﬁ]@ﬂslldﬁsmﬁpmﬁbr $2NFY8dd @ theaot di ng
panel 412 is coupled to foundation 192 such that foundation 192 covers
first porti bmlddgpart tddahd bgldGOpant] dmictudé hif) qwecrdingad the iGeatiomp 460

i ncl ude fi ber, Ias(f) nmesh 17(%@ but piece of fi be,r]gll ass sh 170 is cut l|arge
enough so t NAfSERdextgMecendidans sylbes iies ¢ p BATEHAE $X3G PR /a2 fifggecurs

0L e RS S SIS A AR

after buildi'ng pa

applied to oy & thatuliltinepaddy 612 élﬂ&l%uﬂdﬁlggfaﬁé]@t_ré&ﬂ{eqw%rﬁaiﬁseﬁﬁﬂﬂlgmhﬂti on 416
of core 158, and where coating 461 includes piece of fi ber%l ass nmesh 170 -
[

the same pi edet dirifg the figd. seting/$lame Zouplératl 02,208a3G2, of 6@t bagsedad. ang5

SUBSTI TUTE %Hllz 1ng ]galﬁleJ a%dzo?l) any\Qlu)il 191% %él?@? ?tlr}uzc?u?gr ! ogtzn(l)g grér(l)lgggl% er55 (1302, 202,
302, or 602 can be used with any embodiment of building panel according to the
invention. Coating/frame couplers 102, 202, 302, or 602 can be used on any building
panel structure according to the invention. Coating/frame couplers 102, 202, 302, or 602
can be used on any building panel embodiment discussed in this document.
Coating/frame couplers 102, 202, 302, or 602 can be used on any building panel structure

discussed in this document.

[0148]  FIG. 22 Shows method 800 of forming a building panel according to the
invention. Method 800 of forming a building panel includes step 810 forming a building
panel core, wherein the building panel core includes a frame. Method 800 according to
the invention also includes step 820 coupling a frame-coupled portion of a coating/frame

coupler to the frame. And method 800 according to the invention also includes step 830
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[0156] I n this enbodi nent buil ding panel 412 includes two different coatings
460 and 461 that are applied to tw different portions 414 and 416 of core
158, but wbeyidaisiede the sane piece of fiberglass neshptTAiS2dihiossoas | ows
the sane coating, or different coatings, to be applied to different
portions of core 158 at different tines during the construction process,
but to use bhembaldihgpi @etngEouplddgogicass thieatide/ famptaipldiimg csdting ol hiral
continuity between the two different coatings that are applied at two
di fferent tihesoatinedoners stagws o thelbrldingnen¢lgare. | n t he enbodi ment shown in
FIG 23 through FIG 29 the first coating is covering first portion 414 of
core 158 that is going to be covered by foundation 192. Second coating 461
w |l be addgml4al a Mehed 800 sffoing b dgkding paneWinchudbestép® idgoatiag abuilding i r st
coating 460 through fiberglass nmesh 170. [0157]FIG 26 through FIG 28 show
expanded cr bl st whsigin dic Weldingpand soregaclpdasa frame. Jpoginagmbedimgnidhelet ai | s
of coating 460,.and 461. Coating.460 and coating 461 can f.ak n i fferent
erbod ment s SUHIGH OCEEra Mg ¢ FAmeaRo e et el ah GaBend: TeBi koo o
coating 560Tﬁ@§ﬁ[dil%ﬁian%%&le'c‘ﬁﬁ be Eﬂ}gfon%%rYﬁ%%‘f‘%‘ild‘%ﬁ@an%ﬁco?&%l&ﬁf(gé ofexanpl e
enbodi nents. FI G shows an entodi nent” where both coating 460 and coating
461 i ncl udethosostown ot tdiscessd® B, thisidoburpéne,ae odfer farine b bsisdingpinellddc.enbedded
in browmn mxture 168. Brown m xture 168 of coating 461 is applied after
brown m xture 168 of coating 460 has been cured. FIG 27 shows an
enbodi ment Wﬂ%og COALthOPR AR codflgUglaR ihldnBibn BRMALS e Wouﬂ@r?%aﬂ@ﬁé-e first
162 includes p 70, and

scratch | ayer i ece of fiberglass nesh 170, irst outer

mai n brown keypded pobiton dmatontiiep/Béite coupldritsthe flaadti Mhntcoitmglfraescoaplencuh
scratch |layer 462, which in this enbodi ment contains the sanme conmpgnents as
first scrat&fhanugidhe wees ofseatinedirang eauplery Hpuin ordpcpssed iidbis dasusecat.of he

fi bergl ass t ha a Lrst..scratc ayer 1. ing 461
al so includ a§@5@§%§ c@gélgﬁ(\@%eﬁfg{rér%ﬁoﬁa@g% (Hg%ls 5%\%19 ?8410 nmtt&l?goceu%e%gi ment
contains thepg ﬁﬁﬁe-_%@ﬁmét[‘gdﬂi% &hn &%beﬂﬁ!ffhn{éﬂwﬂﬁleh%ﬁﬁ_foni Sifownl dt didBssed

enbodi ment of coating 460 and 461 shown in FIG 28, piece of fiberglass
mesh 170 i sirethiselbdedentn Iif $onst enabodirsetothd fioomeaouphad s diferent fray ére fif6-and 466
instead of in scratch |ayer 162 an .4%. It is to be understood that many
different e drponians showp gk disyesea g thindpcamentar e possi bl e using the
different types of coatings described in this docunent according to the

i nvention. 56 SUBSTI TUTE SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065
57 Wat ever [@dihoneMetod 360 accotdyetoghameentmadndlodes ceptSdthgf atbeddmg 2461,

coating 460 and 461 according to the invention share piece of fiberglass
mesh 170. FP@tmg@O%mcﬁgorE%P the cosmAREIG UPEHING foatng @5@@&5@ 4UENEE core

through Fi oo w5 L FEEE RERuEH e Rle s "R RRRE Lo Gl norfhp Bh By e
of coating-coupled portion shown or discussed in this document. The coating-coupled
portion can be different from the coating-coupled portions shown and discussed 1n this
document. The coating can be any coating according to the invention as shown or
discussed in this document. The coating can be any other coating not shown or discussed

in this document.

[0152]  FIG. 23 through FIG. 32 show further examples of building panels according
to the invention. FIG. 23 through FIG. 29 show building panel 412 according to the
invention, and FIG. 30 through FIG. 32 show building panel 512 according to the

invention.
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bui | di ng panel 412 except two pieces of fiberglass nesh 170 are used in
coating 460 and 461. Coating 460 covers first portion 414 of core 158.
Coati ng 480 201s0issutes two pi eces of fiberglass nesh 170. pCoatseong/o4$ds cover s
second portion 416 of core 158. Coatiig 461 i ncludes the two pieces of
fiberglass nmesh 170 that are left protruding fromcoating 460. FIG 31 and
FI G 32 shoy® 58k parkien 28 tesshsE@. 20 35ow buisdng parl $B0acodrdmig@o thdGnveation ng
exanpl e enbodi ments of coatings 460 and 461. In FIG 31, coating 460 and
461 i ncl ude Fbsokhshegasids viesothuildinganeld 2 pressding &f the inyentginavétheeaing1 70

mbedded i t he. i xt 168 whi I, Xt 168 is,.stil t,
e oxpl ai nodobiniedr PIHF HohPuthe Bl FRp . T HuAi a30mdidt 147 ago
includes fipsd ok @Q&hﬂ@%_rsh&@?bﬁﬁﬁlng hdnSt 4 10WrFI GRS Witﬁ%@%@é‘@Y%%ﬁe@@ .
where each of these layers includes a piece of fiberglass sh 170. Coating

461 i ncl ude§16edmthebuzh FAGC RS blawarexfdided wieivadiodsBedtivns ofsrbiiati 460ndf FiGs 2§ he
sane conponents of first scratch |ayer 162, and _second outer nain_ b

, OT . .orown
| ayer 466, wWivapg fikferant embogimantheheoating 4¢thendwpngHnip dlén? shows buildingout er
mai n brown | ayer L6 coating 4 an 61 of FIG 32, both first and
second scrap%ﬁfﬁg%@ﬁ?(%gﬁvﬁﬁﬂm‘%%géﬂﬁmpﬁ?gt and second outer main brown
| ayers 166 and 466 include a piece of fiberglass nmesh 170, where these two

pi eces of fiber?lass,nesh 170 are shared between coatings 460 and 461.
Coat i ng 460[HAA] 46 Budldiegspeliddd ae@rdips tafhe frueetian 45 shewn isFU% 23 aheimilas of

158, b [ t . diff t  tipes.or di t f
Cor e tat SRR SRt S a0R0R bt PRRaBl ol IR LARSRES! 1y
the use of E&%inﬁ@é@lf%&\PBﬁﬂlcﬁgﬁa&Mﬁ fnenadsasse MBHavihgdroargdetd, egpoat i ngs
460 and 461. Coating 460 and 461 can be forned of any of the m xtures and

conponent s dirfrud 3gdné aidk sefaces. t Buitdeggapaict 4 2andtdas dirst®04tin26100 tigdds 460, or
461. 57 SUBST] TUTE SHEET (RULE 26 2013/ 055428PCT/ US2012/ 048065 58

[0159] FI G 8@pliedifqy Sﬁa@@gn%@m@r%ﬁ&\é\gwﬁ?ﬁ%ﬂ%@@mﬁv PgaRel accor ding
toLne i nveRblo NE0 HRal-5htda3s BhE hofdl CYET LnG 40! (L pRET! o o

a building pan core wtha coati ng, ere oat 1 ng

i ncludes a piaeRepplicd th REddl pesioBIH of drE Negl 700 according to the invention
al so includes step 720 covering a second portion of the building panel core
with a second coating, where the second coating includes the piece of

fibergl ass I hadi ' en .of

al | owi ng thgﬁ$?1stQ%%ﬁﬁ?ﬁgﬁggﬁggﬁgé%F%Bégﬁg42%3%%?§%ﬁ?§ﬁﬁ%$ﬁgg&5@683ﬁcIudes
the step of slRuPini F1G. 25 eChingdicd @orr st p@tian i USRS PIB andhigdldck PRece of
foundation covers the first coating. In sonme enbodi nents nethod 700

i ncl udes t hébsglps mEshcloiVe Aifreg ceatingidb@ isowirad;, bumldaig panel itk doupledganel core
ith t hi ti i) hj . ti f th i .
0 ferent SOFAEITOR2anaxgr B RIkaAt Radig binelhid s Sabriofretet of ¢ ne
. [0160 i | - . di
Lo the i nvent SicNahEL KRAEHGRy FERCS ORI i, B ko BEeo " "

formng a buhilldihglgmlaamm is edupted tolf@idatidie] Puinddbdter WANEhere dserclO0pr i ses a
frame and an insul ating structural block. Method 800 of form ng a structure

al so i ncl udgslueefpog? tonghe ¢¥tpBuikiingpanelarhie-is eanpladdo pomtdatem 192 sach that
coating/fra oupl to the frane, and, ste 0 of .. enbeddi a. .

oat i ng- coubredaBy 2 shves fineo R Ak ol Blaihunde P 3% Geptingner o

t he coating i 70t LL.di C an
el ude. mang o Frane BpBRN Al B PR R P0G Y P BhE ep
of ext endi nehaafib@xhenaeshrprgtardes GomabatifpetOaattha gibtresemestupltes ifchrdedigh t he
i nsul ating structural block. The coating can be any of the coatings

descri bed i foatiag 46 Halsenbrihis corbodinmpat, afieratuildig panel 448 mecosplsd & frandaionhe

coating TneCsh (ISP S LG IR Rt L pigel e o
embodi ment s 5 gy UDREE o€ A GRd LWaye rco@cll}% 46080 Qitcs bie@@bﬁﬁ%&%m rh&yQroare

interdigitaped, where each one of a plurality of "crests ih the inner
scrat ch | ayédr samsipobes of fibaglasrmebddodiane partef obatmg@bOr al ity of grooves in
the outer main brown |ayer.
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[0161] Step 810 of form ng a building panel core according to the invention,
where the building panel core conprises a frane and an insul ating

struct ur avokbmaiss4286an i ncl ude 58 SUBSTI TUTE SHEET ( RULEBCZA)S201%048065

2013/ 055428PCT/ US2012/ 048065 59 many ®t her steps. Step 810 of formng a

bui | di ng panel core can include any of the steps involved in form ng the
bui | di ng paf@Els6for ds tiiesabddd@ehtibnilding pactdd ilrizluded tivosdiffercetboatingyeiods st ep
810 of formng a building panel core includes the steps involved in formng
a bui | di ng &1 thefrase ampdied fostweotifferertarortiand 4ilt anddt ¥ ofsetmedt butdhesp 810 of
formng a buil dj anel. co accordin ot he invention can incl.yude any
steps nvol st it BRRPiese 2 BbRERRT G, 1hBauo Vet fRBen ey pane)
cor e Conpr i 86:indl1Go B ffeE 1d AATeANRAIERATE coRNd8 AGriBFenl TG, dHAY 1RNE

i nsul ating structural block. [0162] Step 820 of coupling a frame-coupl ed
portion of aomaattiongrdsessybuctowst the sirae pleec &ff fibroegl & eushlil 7Y pteviding | nvent i on
can include many other steps. In sone_enbodi nents the frame-coupled portion

30 p . ] .
is a porti ofirestural gondreEtydictygendhemesdiffprsatcoatipgsdbpnarcaappber e difforent
frame-coupl ed portion is orti.on of . a pjece of . reinf i mat [ | In
soms. embodi Aot 4 orteeSptoBYshan fobdpBhoREeR uhFhiy BIG HodLh G, 1,
some enbodi wn{eqirgt%aﬁﬂgfamo@e@mg lied pBRIohI49D of Sord | PO fHat @rggﬁlfg t&b®eeredBye
frame-coupl ed portion of the coating/frame coupl er can be any apparatus or
devi ce t hat famdgions! 92 hScamdtchatgrgf4oavall o apdedrat & datérhiend oraage, ut wslbbe
enbodi ments step 820 of coupling a frape-coupled portion of a coating/frame
coupler to iﬂﬁ@rﬁ‘t?gﬁ‘ﬁhiﬂﬁ%lcﬁﬁ% %ﬁéhr%@pﬁwgléﬁdﬁshﬂgo-a screw to the franme
such that a screw end of the screw is enbedded in the frame and a screw

head of the screw protrudes fromthe building panel core. In sone
enbodi nent s[Glt5ép 8FIGoR6 dwougdhi Figs. 28 ihanmexmodgl @dsspoctianeof sdctian ¢5hofi ng/ f r ane

of 3 cor ow. FESH Shoias CERATRGe D A ReniTRANITRAS barcuirobesd drgnatehe
ol ved | DoGEHRLLAR, AP ATESRNLRY BALAH N oA AR I TR o
coat i ng- couphLigNB0 bt AtiAE 560M&sePiidicadict r BIE. g@Hpdieh FIG. 28 show several

example embodiments. FIG. 26 shows an embodiment where both coating 460 and

coating 461 include brown mixture 168, with piece of fiberglass mesh 170 embedded in

brown mixture 168. Brown mixture 168 of coating 461 is applied after brown mixture

168 of coating 460 has been cured. FIG. 27 shows an embodiment where coating 460

includes first scratch layer 162, where first scratch layer 162 includes piece of fiberglass

mesh 170, and first outer main brown layer 166. Coating 461 in this embodiment

includes second scratch layer 462, which in this embodiment contains the same

components as first scratch layer 162. Second scratch layer 462 includes piece of

fiberglass mesh 170 that was a part of first scratch layer 162. Coating 461 also includes

second outer main brown layer 466, which in this embodiment contains the same

components as outer main brown layer 166. In the embodiment of coating 460 and 461

shown in FIG. 28, picce of fiberglass mesh 170 is embedded in first and second outer

main brown layer 166 and 466 instead of in scratch layer 162 and 462. It is to be

understood that many different embodiments of coatings 460 and 461 are possible using

the different types of coatings described in this document according to the invention.
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in a coating, where the coating covers a portion of the building panel

core, can include many other steps. Step 830 includes any steps involved in
enbeddi ngwohe13sat2sng- coupl ed portion of the coating/fraoe/useuploesoss n any
of the coatings described in this dociinent. Step 830 includes any steps

i nvol ved in enbeddi ng the coating-coupled portion of the coating/frame
coupl er in ahatetr tdngontitts ¥i dlotdhydraye usedofor Edueing 960 i 15 atiBJBST AndUT E
SHEET (RULE 26) WD 2013/ 055428PCT/ US2012/ 048065 60 described in this
document . | A0keaeerdaigdio dhdarerdiosshae gBoc phichonglass reasbd40.i AI6E 3@ shaws enbeddi ng

t he coati ng-coupl rtion of the td ng/ frame coupler i.n oating that
ot descFroa PR Bl Gledruece FANSHE EhISaRRR ST HERe AT Pho. coupl ac
portion of Bﬂi?diﬁ%@iﬂeﬂ@l’ﬂra”e coupler is a portion of a piece of fiberglass
mesh. In sone e diments the coating-coupled portion includes a portion of

a piece of reinforcing matrix. In sone enbodi ments the coating-coupl ed
Porti on i noltIGEE 2 MG ALIE GG 320G BURE0: RERS12 KRB b & ront s «he

coating- COUBhi?(Hn? el £12 éx@ﬁit%@?ie@esm@{glask FheSIP MR SERQMI ifir%éi‘étl]%g%_@@n@:’*o of

enbeddi ng a coating-coupled portion of thhe coating/frane couplér in a
coat i ng i nchabeGodting 466 eqveod fistmedeh 40t & cony BR. Iiwatng 4$60aincloddsitwg .pidces sone

enbodi ments step 830 of enbedding a coating-coupl ed portion of the
coat i ng/ f r aRefibGEgssanesnd 78. Eoatingftylicaryre sreand pertign é}ﬁp@ff coggrbBd diasgnatelr ew

head d i 4G, di - 30 of.. ddi
head and o WRERL g SGRd ele PROT) MR A R sl B L0,
the step of pegbeOsid¥IGR 3D QRGO pided cRIs§S&LiBhs §fisBQldHl BOSf FRSM30, Bhdwiggat i ng.

[ 0164] The enbodi nents and exanples set forth herein were presented in order
t o best expkwinpl¢ bebahmsesdbf caatiegt 46dmndAd] i tsFigi.3dt ¢anathg dfpdridetilinoddudend t o

th b | e th f [ Kill_ in th t Kk d th

nvent ) on.  PEEVBR T RS BB ey OSIErElmneoha RPELHEN HRUSGHRHe ¢ hat
the for egol ag. ARSEEI AL AR ANRANATRE G5 IANE RESRRLESEILAi] Rladi} Pur pOSES
of illustration an exarrp?e only. e description as se of LRSS not

i ntended t 0chRingNBAUEE FNB3P cohtthg 400ihcliddg firdd ¥&ich Myt PO @ MREtQfkeS SnaliPr M
di scl osed. Many nodifications and variations are possible in light of the

t eachi ngs abowa layardo6otwibepeach iohthesa loyers meluslps a pieceawliditsrgipe nwikh 4 e

forthcom ngC%Lt%ign;FG

1 incql?des second scratch layer 462, which in this embodiment has the same
components of first scratch layer 162, and second outer main brown layer 466, which in
this embodiment has the same components as first outer main brown layer 166. In
coating 460 and 461 of FIG. 32, both first and second scratch layers 162 and 462 and
first and second outer main brown layers 166 and 466 include a piece of fiberglass mesh
170, where these two pieces of fiberglass mesh 170 are shared between coatings 460 and
461. Coating 460 and 461 are applied to two different portions 414 and 416 of core 158,
and can be applied at different times or different stages of construction of building panel
512, but are integrated with each other by the use of the same two pieces of fiberglass
mesh 170 embedded in coatings 460 and 461. Coating 460 and 461 can be formed of any

of the mixtures and components discussed earlier with regard to coating 160, 260, 360,

460, or 461.
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SUBSTI TUTE SHEET (RULE 26) WO 2013/055428PCT/ US2012/ 048065 61 CLAIMS 1. A
bui | di ng panel conprising: a building panel core conprising a frame and one
or nore twenomnmssi2asul ating structural bl ock; a coati ngpPcomseenR@4®eporti on
of the building panel core; and a coaisi ng/frane coupl er, wherein the
coating/frame coupler conprises: a coating-coupled portion, wherein the
coat i ng- coupdied] porRIG B3 ilfusfratsesibthod G0PbLDrhdgtataildiagphmg ac@rdingtehe oupl ed
portion, wherein the frame-coupled portion is fixedly coupled to the frane;

invention. Method 700 includes step 710 covering a first portion of a building panel core

with a first coating, where the first coating includes a piece of fiberglass mesh. Method

700 according to the invention also includes step 720 covering a second portion of the

building panel core with a second coating, where the second coating includes the piece of

fiberglass mesh. In some embodiments method 700 includes the step of allowing the first

coating to cure. In some embodiments method 700 includes the step of coupling the

building panel to a foundation, where the foundation covers the first coating. In some

embodiments method 700 includes the step of covering a third portion of the building

panel core with a third coating, wherein the third portion of the core 1s on a different

surface of the core than the first and the second portion of the core.

[0160]  FIG. 34 illustrates method 800 of forming a structure according to the
invention. Method 800 of forming a structure includes step 810 of forming a building
panel core, where the building panel core comprises a frame and an insulating structural
block. Method 800 of forming a structure also includes step 820 of coupling a frame-
coupled portion of a coating/frame coupler to the frame, and step 830 of embedding a
coating-coupled portion of the coating/frame coupler in a coating, where the coating
covers a portion of the building panel core. Method 800 can include many other steps.
In some embodiments method 800 includes the step of extending an extension portion of
the coating/frame coupler through the insulating structural block. The coating can be any
of the coatings described in this document, or other coatings. In some embodiments the
coating includes an inner scratch layer that is a cementitious mixture, and an outer main
brown layer that is a cementitious mixture. In some embodiments the inner scratch layer
and the outer main brown layer are interdigitated, where each one of a plurality of crests
in the inner scratch layer resides in a corresponding one of a plurality of grooves in the

outer main brown layer.

[0161]  Step 810 of forming a building panel core according to the invention, where

the building panel core comprises a frame and an insulating structural block, can include
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and an extension portion, where the extension portion couples the

coati ng-coupled portion to the frane-coupled portion; wherein the

coat i ng/ fwarmeissqBer hol ds the coating in a fixed spacedTrusb@iiossvshi p with
respect to the frane. 2. The buil di ng9panel of claim1l, wherein the
coating/frame coupler conprises a piece of fiberglass nesh. 3. The buil ding
panel of cl aiany dthembregseiStept 1 of datrimod buikligy guatidoed capandiidesay of ety and a
washer. 4. The building panel of claim1, wherein the coating-coupled

portion conprbedin riningshe buwklingnpneloepisslgsqiided inghis dapementnln yomef | r st
o Mg SO BB o e RO e R PAGE Gy ier o 2o
coat i ng- couplReh PP iidRY FAPRGLESES! i n¥@RAGbed BlthisAdBRAb USkpRBET féRitE 26)
a building panel core according to the invention can include any steps involved in
forming a building panel core, wherein the building panel core comprises one or more

than one frame, and one or more than one insulating structural block.

[0162]  Step 820 of coupling a frame-coupled portion of a coating/frame coupler to
the frame according to the invention can include many other steps. In some embodiments
the frame-coupled portion is a portion of a piece of fiberglass mesh. In some
embodiments the frame-coupled portion is a portion of a piece of reinforcing matrix. In
some embodiments the frame-coupled portion is a screw end of a screw. In some
embodiments the frame-coupled portion is a portion of a bolt. The frame-coupled portion
of the coating/frame coupler can be any apparatus or device that couples the
coating/frame coupler to the frame. In some embodiments step 820 of coupling a frame-
coupled portion of a coating/frame coupler to the frame includes the step of coupling a
screw to the frame such that a screw end of the screw is embedded in the frame and a
screw head of the screw protrudes from the building panel core. In some embodiments
step 820 of coupling a frame-coupled portion of a coating/frame coupler to the frame
includes the step of coupling a washer to a screw head of a screw. Step 820 according to
the invention can includes any steps involved in coupling a frame-coupled portion of a

coating/frame coupler to the frame of a building panel core.

[0163]  Step 830 of embedding a coating-coupled portion of the coating/frame coupler
in a coating, where the coating covers a portion of the building panel core, can include
many other steps. Step 830 includes any steps involved in embedding the coating-
coupled portion of the coating/frame coupler in any of the coatings described in this
document. Step 830 includes any steps involved in embedding the coating-coupled

portion of the coating/frame coupler in any of the individual layers of the coatings
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WD 2013/ 055428PCT/ US2012/ 048065 62 5. The buil di ng panel of claim 4,
wherein the frane-coupled portion conprises: a first frame-coupled portion,
wher ei n twe 20ixss428r ame- coupl ed portion is a second por rorusedi2ioksdepi ece of
fi berglass nesh; and a second frane-o®upl ed portion, wherein the second
frame-coupl ed portion is a screw end. 6. The building panel of claimS§5,
wher ei n t he dextibéibinelins docunicdn RGP icadSdichtsistep §30Niidlales okpd ieolpeeme of
fiberglass mesh., 7The bujl di nlg (ganel of claim®6, wherein the extension
portion furembeddingnipe cemsiggaoupedpprapapt the goatingmesgupler gy optig that is
structure, the nethod conprising,the steps.of: formng a buildin nel
cor o, whr el deEMSAM Grieisarar Heure HERpRaks G Buntd poniGH o
coating/frame coupler is a portion of a piece of fiberglass mesh. In some embodiments
the coating-coupled portion includes a portion of a piece of reinforcing matrix. In some
embodiments the coating-coupled portion includes a screw head. In some embodiments
the coating-coupled portion includes a washer coupled to a screw head. In some
embodiments the coating-coupled portion includes a washer. In some embodiments step
830 of embedding a coating-coupled portion of the coating/frame coupler in a coating
includes the step of embedding a screw head in a coating. In some embodiments step 830
of embedding a coating-coupled portion of the coating/frame coupler in a coating
includes the step of embedding a screw head and a washer in a coating. In some
embodiments step 830 of embedding a coating-coupled portion of the coating/frame
coupler in a coating includes the step of embedding a portion of a piece of fiberglass

mesh in a coating.

[0164]  The embodiments and examples set forth herein were presented in order to
best explain the present invention and its practical application and to thereby enable those
of ordinary skill in the art to make and use the invention. However, those of ordinary
skill in the art will recognize that the foregoing description and examples have been
presented for the purposes of illustration and example only. The description as set forth
1s not intended to be exhaustive or to limit the invention to the precise form disclosed.
Many modifications and variations are possible in light of the teachings above without

departing from the spirit and scope of the forthcoming claims.
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and an insulating structural block; coupling a franme-coupled portion of a
coating/frame coupler to the frane; and enbeddi ng a coati ng-coupl ed portion
of the comDi2ngy/dsse2se coupler in a coating, wherein the eqatise@2008065Ss a
portion of the building panel core. %1 The nethod of claim8, wherein the
coating conprises: an inner scratch |ayer, wherein the inner scratch |ayer
Is a cenentitious m xture; and an out éLATM$ brown | ayer, wherein the outer
main brown |ayer is a cenentitious mxture. 62 SUBSTI TUTE SHEET ( RULE 26)
WD 2013/ 055428PCT/ US2012/ 048065

1. A building panel comprising:
a building panel core comprising a frame and one or more than one insulating structural
block;
a coating covering a portion of the building panel core;
and
a coating/frame coupler, wherein the coating/frame coupler comprises:
a coating-coupled portion, wherein the coating-coupled portion is fixedly coupled
to the coating;
a frame-coupled portion, wherein the frame-coupled portion is fixedly coupled to
the frame;
and
an extension portion, where the extension portion couples the coating-coupled
portion to the frame-coupled portion;
wherein the coating/frame coupler holds the coating in a fixed spaced relationship with

respect to the frame.

2. The building panel of claim 1, wherein the coating/frame coupler comprises a

piece of fiberglass mesh.

3. The building panel of claim 1, wherein the coating/frame coupler comprises a

screw and a washer.

4. The building panel of claim 1, wherein the coating-coupled portion comprises:

a first coating-coupled portion, wherein the first coating-coupled portion comprises a first
portion of a piece of fiberglass mesh;

and

a second coating-coupled portion, wherein the second coating-coupled portion comprises

a washer.
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63 10. The building panel of claim9, wherein the inner scratch |ayer and
the outer main brown |ayer are interdigitated, wherein each one of a
pluralitywofomvssi2zs in the inner scratch | ayer reside i rCa/useriz@soendi ng
one of a plurality of grooves in the @uter main brown |layer. 11. The net hod
of claim8, wherein the coating-coupled portion of the coating/frane
coupler is & firShe pdldingopunelf of@laimelc ehokinfthd fa@bassple®pditidR conlfriesret hod of
claim 11, wherein the franme-coupled portion of the coating/frane coupler is
a second poepirsfragic-aonpleg pewien.ofher¢ip dregiraisfeameetipledortimds asedend petios| ai m
8, wherein coupl |€@ a.fr -caué}él ed, portion of a coating/frame coupler to
the frame conpri & GBBS%%T WS to the frame such that a screw end of
the screw i gyenbedded in the frame, and a screw head of the screw protrudes
fromthe building panel core. 14. The method of claim 13, wherein enbeddi ng
a coat i ng- caygload fipoeicoopicdportibe, vieatin tig/stcoddraoeulupled iport@n ¢oatdreg

conpri ses enbeddirgﬂ the screw head in a coating; wherein the coating covers
a portion of the®Building panel core. 15. The nmethod of claim8, wherein
coupling a frane-coupled portion of a coating/franme coupler to the frane
conprises: inserting a screw shaft of a screw through a hole in a washer;
and coupl i ng. t heTheheltingpanbleoffctaame, sdedint thatxtenssor uti@nabngfrisedethedr ew i s
enbedded in the frame and a screw head and the washer protrude fromthe

bui | di ng panel cBeEon githe piece of fiberglass mesh.

7. The building panel of claim 6, wherein the extension portion further comprises a
screw shaft.
8. A method of forming a structure, the method comprising the steps of:

forming a building panel core, wherein the building panel core comprises:
a frame;
and
an insulating structural block;
coupling a frame-coupled portion of a coating/frame coupler to the frame;
and
embedding a coating-coupled portion of the coating/frame coupler in a coating, wherein

the coating covers a portion of the building panel core.

9. The method of claim 8, wherein the coating comprises:

an inner scratch layer, wherein the inner scratch layer is a cementitious mixture;
and

an outer main brown layer, wherein the outer main brown layer is a cementitious

mixture.
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11.

12.

13.

14.

15.
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The building panel of claim 9, wherein the inner scratch layer and the outer main
brown layer are interdigitated, wherein each one of a plurality of crests in the
inner scratch layer reside in a corresponding one of a plurality of grooves in the

outer main brown layer.

The method of claim 8, wherein the coating-coupled portion of the coating/frame

coupler is a first portion of a piece of fiberglass mesh

The method of claim 11, wherein the frame-coupled portion of the coating/frame

coupler is a second portion of the piece of fiberglass mesh.

The method of claim &, wherein coupling a frame-coupled portion of a
coating/frame coupler to the frame comprises coupling a screw to the frame such
that a screw end of the screw is embedded in the frame, and a screw head of the

screw protrudes from the building panel core.

The method of claim 13, wherein embedding a coating-coupled portion of the
coating/frame coupler in a coating comprises embedding the screw head in a

coating; wherein the coating covers a portion of the building panel core.

The method of claim &, wherein coupling a frame-coupled portion of a

coating/frame coupler to the frame comprises:

inserting a screw shaft of a screw through a hole in a washer;

and

coupling the screw to the frame such that a screw end of the screw 1s embedded in the

frame and a screw head and the washer protrude from the building panel core.

* ook ok ok
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