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REFERENCE TO RELATED APPLI CATI ON [0001] This application clains
priority wo201®9083s50vi si onal Patent Application to JohnpPrapsdiienisss | ed
"LAYERED BUI LDI NG PANEL SYSTEM " serial nunber 61/296,616. tiled January
20. 2010, the disclosure of which is hereby incorporated entirely herein by
ref erence. BACKGROUND OF THE | NVENTI ON Techni cal Field [0002] This invention
rel ates generally to materials for constructing buil dings and structures
and nore specifical | y GQVIEOTHEE BUALBING A\HY PAAKA SYSTEMPe of the Art

[ 0003] Bui | di ngs have historically been constructed of brick, cenent bl ock,
wood frame and, nore recently, steel frame and stucco. The material and
techni ques used in constructing buildings is evolving in an effort to
reduce cost, increase energy efficiency, reduce the anobunt of wood usage in

bui | di ngs, and to re%ﬁﬁ?ék@hdﬁaﬁéﬁmlgﬁ@@kﬁt@ékﬁﬁﬂ bri ck
s a

construction require arge anount of manpower to create a buil ding,
whi ch rai ses the cost of the building.. Wod has | ong been a staple materi al

in building construction, but recently there is a .desire to preserve forest
resources. Wod ﬂé&VithQWfF?“Wﬁi@“%Uﬁ%@bpﬂgﬁég?ﬁmaﬁﬁgﬂg“fﬂg FREI ement
weat her, noisture, nold fi - I i.nfes ion., Al so when wood is
used to creaf OQ‘Hﬂ?$8WHBdt%é?ERggg“Bgﬁg&égﬁagﬁéﬁgﬁﬁgmofmwggygx'This i's
because standard Sizad, Poards, 1610, te disclosure of which is hereby incorporated

entirely herein by reference.

"BACKGROUND OF THE INVENTION
Technical Field

{0002] This invention relates generally to materials for constructing buildings and

structures and more specifically to composite building panels.
State of the Art

f0003] 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 raiscs 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 insect infestation.  Also, when wood is used to create a
building there can be a large amount of waste. This is because standard sized boards

are sent to the construction site, which must be cut and assembled at the building site



are sent to the construction site, which nust be cut and assenbled at the
building site into a building. The | abor involved in cutting |lunber to

si ze resuwo=0im9e3gh | abor costs and a | arge anount of PoFSROMAESed from
boards cut to size. [0004]1t is also desirable to increase the energy
efficiency of buildings in order to reduce the energy costs during the
lifetinme of the building. Cenent block, brick, and wood flanme and stucco
construction do not provide the high | evel of ener gy eff|C|ency t hat can be
obt ai ned fr0H$hkmé¥mﬁmﬂ@?F@W§“Wfﬁﬁ@BTﬁﬁéﬁWﬁVﬁ&k%”ﬁéﬁ@‘H@BQH@ A popul ar

al ternative apd .3l e 1RMVIKRRNENAb: Wasittbt-dh BadliEcuas seenpared to traditional
wood, cenent block, and brick construction materials. Foam bl ock systens
arc Ilghtmelght can be nol ded or formed into any needed shape, result in a
thermal |y efﬂm04enthbuﬂkdhﬁgmﬁﬂnQtnuﬁﬂh@quamﬂkmequbEQMHbgsmsk@*ked

manpover to f(auce 1!1 LOH% dm{nwgheﬁhcti’llﬁ:ct i bulclgmQ CQRQn?U tt:§ bl’]@El'lH&ie but are

not limted 0, m“%tance d insect damage. The
g
f oam bl ocks ahaibmmshﬂun&eﬁumsnmgmnatmnp@hdcﬂhﬂcﬁﬂaw$0k®w le&Biamcand
new
renewabl e, OVId sul atin lities, and are often thensel ves nade
hat ca ]%C gg "unui p Al ne\ve1 l]gd[(g lPS
. R AT &F af | ock |
fromrecycle y, construction bl ocks can al so be

made from ot her enV|ronnentaIIy frlendly materi als such as straw, wood

fibers, papefyoand g&ﬁmmﬁg%v@a&@&mée Q.LQOQQ}mec R0k @i hénanme of the
neM/bU|Id|ng materials such as foamb F is that the structural strength

of a buil di ngs@inehisnt cywrarrdds traditena “'Wﬁlycw&?e" Wéckagndrﬁrgh‘:%fss"mé*ﬁ wood, brick

or cenment bl QGk: it CrataeslodiQy§Bh ik NenReighdiNb el SRR forhbBd MtLaly be
particularly inportant in arfeas where bui l dings are required to wthstand

hi gh wi nds oRcedat trpfawwsin athemally effigieptdwiidipgpongtrygtiap. a‘m’ [g4¥edbui I di ng

panel syst emuiGRapbREND 2688 ikBABLNAEE s1RRutd. MBhcrbeRFitERNN LdeQ BiRRd @ | Y
friendly materials, and results in a building panel w_th hlﬁkmjgructural

strength and"%‘t‘?‘b‘é’t ﬂ)({,é_lpt’lp(h.tl%giplstlyc mold, fire and insect damage. The foan

are constructed using materials which are recyclable and renewable. provide good
insulating qualities. and are often themselves made from recycled materials,
Alternatively, construction blocks can also be made from other environmentally

friendly materials such as straw, wood fibers, paper, and glass, for example.

[0006] One problem with some ot the new building materials such as foam block
is that the structural strcngth of a building element such as a wall may not be as high
as when wood, brick or cement block arc used to form the building element. This can
be particularly important in areas where buildings are required to withstand high
winds or earthquakes. There is a nced for a prefabricated building panel system
which minimizes construction time, uscs environmentally friendly materials, and

results in a building panel with high structural strength and structural integrity.
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DI SCLOSURE OF THE | NVENTI ON [ 0007] This invention relates generally to
materials for constructing buildings and structures and nore specifically
t o conposwoeohwidhstsng panel s. Disclosed is a conposite Ipairiusieng/opesos|
conprising a core and a coating covering a portion of the core. The core
includes a front surface, a rear surface, and one or nore than one side.
The coating includes an inner scratch |ayer and an outer main brown | ayer.

The outer nmain brown |ayer i ncl , I e, acrylic bonder,
fiberglass strands, and f|BB%B#iggﬁﬁgﬁﬁfﬂkﬂNg%ﬁgqgﬁgodinents t he scratch
| ayer pon5|sts of at least two |ayers. In sone enbodi ments the scratch
| ayer includ F1ESE 6 t%h?{htl Xﬁgml a?&lqﬁq'&l coRALEIARAdingYhqacryl i c

bonder, and cond scra I ncl udes cenent. aggregate,
acryllc bondﬁnwwﬂhbwiqbas&agmn&h®90mawmcbP%@WgW@S@ Risslescdlina some

enbodi ment s &ﬂg»og itk ldx?lrg >$¥C‘F£an{ﬁ¥%% a L&Qlﬂmggoaﬂn;\,/\’bcr\@l1@5&)111&%@&“

enbodi nent s yer aggregate |ncludes perlite. In sonme
enbodi nent s Uhelbgt@vthwnshh@mﬁwFayéﬂeag@ﬂ@&dWéOP%@FUHégmgaﬁﬁmh}n some

embodi ment s ’ptte oGRS m@ uﬁﬁ‘%@lasgidrcwrﬁ,cam 2AGtePhalBrRvl BAR. PREdGSUl at i ng
structural b to the framé. In some enbodi ments the insulating

structural binemlblm*sﬂ lommy@e@ eineply pegrread: il dpydeedberdianitrapds. e

enbodi ment s fll;@nlfgs%(@h & >§W&QQ>9%&.1R thd\@raRM8a R cdFRisE of RadhsQRE 1dyasul ati ng
structural ock. In sonic enbodi nents the bdil ding panel includes a

control joi ntnson@eO8pAmertestateh e iedlvys pAreseraelt ey iy & ¥ scl osed

whi ch i ncl Udgﬁr@xat@omqgr‘)f @b(mdbl GO cRHAGEratth TdYceB Bittich Gic@cpaneh:. gr oove, and
a footer withan inte footer tongue. The buil ding panel groove is

coupl ed to thmrdeastasrylicdatise fiberebsegtipdsaanddinsadist BeguilP &MY panel

structure. | an%ﬂﬁcn%mg)mnwxq&htﬂfl 0088 h ARdndshef Ral@mbbamgmerar e bot h
fornmed of concrete. In sone enb ments t he bU|Id|ng%9anel i ncl udes a core

and a coat i nguteiowan bisgyndaysorasragate icludperceige-eln sPRc sEReIRAHBEE MK s the core

has a front ﬁ\qﬁflﬁgﬁ] laferlaG@tg U &8GR saRd [P8E QinbdBihRnls i Lo iRcIeddas. | n sone
enbodi ment's t he bui | di ng"panel structure includes a track oupled to the

core, where ﬁWéeWK%@ROC@ﬁﬁﬂh@@@ca“bﬁ%%#ﬁBHPVbWOGﬁV@PCﬁé’%F HPtildn of a

si de, . and a E(%anq{o@rhl%n%hﬁ@lﬂﬁhatanrst'imﬂnbln)lJch@s @ﬁﬁ)@seﬂ(w tifaRded! N sone
enbodi ments the track further conprises a seal spacer channel. In sone

enbodi nent s pelEstyreneciam o e egbog e g T ﬁB‘uH&ﬁ‘rbydded in the one or more

than one insulating structural block. In some embodiments the building panel

includes a control joint.

['()()08] A composite building panel structure is disclosed which includes a
composite building panel with a building panel groove. and a footer with an integral
footer tongue. The building panel groove is coupled to the footer tongue to create a
composite building panel structure. In some embodiments the footer and the footer
tongue are both formed of concrete. In some embodiments the building panel
includes a core and a coating covering a portion of the core. In some embodiments
the core has a front surface, a rear surface and onec or more than one sides. in some
embodiments the building panel structure includes a track coupled to the core, where
the track comprises a base portion covering a portion of a side, and a rain drain
channel formed in the base portion. In some embodiments the track further comprises

a seal spacer channel. In some embodiments the track comprises a screed boundary.



I n sone enbodi nents the core includes a frane and one or nore than one

i nsul ating structural block coupled to the frane. In sone enbodi nents the
coat i ng iwolode®wosn i nner scratch | ayer and an out er naiPoThISeem/ok@ger. The
i nner scratch layer in sone enbodinments includes a first scratch | ayer A of
cenent, aggregate, and acrylic bonder, and a second scratch |ayer B of
cement, aggregate, acrylic bonder, fi bergl ass strands. and fiberglass nesh.
The outer majn brown | ayer includes ce ate, acr I|c bonder,
-fibergl ass E‘tsf)ki‘h(ﬁ%‘b"‘ﬁ’t‘?a“‘f I"BéPQI neddes iy “° '15'0’881",61 Brﬁlﬂfaﬂloﬁb ‘}S‘é?f g s

di scl osed whitERuikd GlodE EsupRd GOME fiddnt. hln&onﬁﬂ‘.@mbocﬁlu&ftﬁmepozmmg ariudeunf ace, and
one or nore than one side; and a tr 3 dtothec The track

i ncl udes a bR&® BB IBE" WHiPR RUCHVER ‘Oé‘ n ?‘F'B‘?“ “H%‘C[é@é"é MENY a rain

drai n channebtmb&tii@es ihfluddia HAas@uPOkldroNof dtﬁ\bﬁmre@ﬁfb()ﬁiﬂ aaics the track
further conprises a seal spac

chanpel . In sone e e track
further conpP9'desang %%F‘é‘@d“ﬁf?ﬁhﬁ?&‘ﬂgf’fn‘ieﬁ‘eg‘of%‘eéﬁ‘ﬁo&?"ﬁ’ég’f’g‘ﬁf HZ)C%P%CK further
C(ﬁnp][l ses a gh;hai aﬁgﬁbagﬁﬁsﬁﬂ&d mmpﬁxsd'rngmamﬁwemyeﬁﬁhlngsfmmnthe base, where
the first and secon 0S fric nabl age the front surface and
the rear surP&EE ¥ éﬁ@@’w éﬁﬁp“f’g']f Y% %}dafq’{ % net hod of forning a
bui I di ng panel structure is disclosed including form ng a core using a

frame and Onﬁ\Oﬁ‘g}ymF\%uhhﬁgbrﬂﬁw 'dPa#JJ a"\\lhﬂiﬂ indifdde R UJ] Vl(pllel%Kb BRIl ying an

i nner scratc tion of the core, and ing an outer main
brown | ayer oaaewlfnhewhnemrslercabimrﬂnba'y‘EﬁllldThéL'@lJ’t'léF Mot oMK UReyer i s

made of ceme ﬂﬁw d@sglg;axgcg&tx @G n \919 {;ﬁ/ J’,OI\’QI 'S t?%?%ﬁ of tilb p@grcglnﬂsﬁalﬁ tdFaﬂﬂd\%nma nd

fi berglass nes Iments formng a core using a frame and one
or nore thanfomned mnbtullmaft pmgmstlrlwnwﬁ?odbﬂ\f@tﬂéh%&h§U16Wb@t§d1”ﬁ‘fj aHd frane

W thin the Og)elﬁ epdTRES T BAR d?\@&h!n@ﬁwh@‘i xagfuﬁﬁ& WGhpihRl 2 {rQRkoud@Q11] I n sone

enbodi nent s ying an inner scratch layer to a portion of the core
i ncl udes additjoomambsdimeats theraglofuthe vbodiisee Afist apll SPPHY CRPPSISRIEP scr at ch

layer to a ponli@n Rin %Ok ferd i ﬂ@kuR@%s@&%@%b%ﬂn abih FSdiosMlRLiGh ayer A

m xture conprising cenment, aggregate, acrylic er, and water. In sone
enbodi ment s dptopl ng"laﬂmndﬁne?d@w &Ecwpp%iyé‘b’ Qfé“%oﬁortl on of the core
includes blowi ng the first scratch layer A onto a portion of the core. In
sone enbodi ments appl yi hg an i nner lﬁ(}ratch | ayer on of the core

i ncl udes al | lel Wg t ﬁé“‘f‘h"}dsf{ t%’@l‘"é{ 1£§8?119As1flélLlé(ljlsg!saf)ﬁaélb ding
forming a core using a frame and onc or more than one insulating structural block,
applying an inner scratch layer to a portion of the core, and applying an outer main
brown layer over the inner scratch layer. The outer main brown layer is made of
cement. aggregate, acrylic bonder. fiberglass strands, and fiberglass mesh. In some
embodiments forming a core using a frame and onc or more than one insulating

structural block means embedding the frame within the one or more than one

insulating structural block.

[0011] [n some embodiments applying an inner scratch layer to a portion of the
core includes additional steps. In some embodiments applying an innerAscratch layer
to a portion of the core includes creating a first scratch layer A mixture comprising
cement, aggregate, acrylic bonder, and water. In some embodiments applying an
inner scratch layer to a portion of the core includes blowing the first scratch layer A

onto a portion of the core. In some embodiments applying an inner scratch layer to a



enbodi ments applying an inner scratch layer to a portion of the core

i ncludes creating a second scratch |layer B brown m xture conprising cenent,
aggr egat eyvoaerndpsssbonder, fiberglass strands, and wat ePCTIUS2610/080563

enbodi ments applying an inner Scratch layer to a portion of the core
includes trowelling the second scratch |ayer B brown m xture over the first
scratch I?yer A. I n sone enbodi nents applying an inner scratch layer to a
portion of the core includes enbedding a fiherglass mesh in the second
scratch | ayel?“_”B’“b‘}jcg\‘ﬁrF"Fﬁ 'R‘gw"é“\}m‘(‘l‘%"‘f &t §%§'h‘89“§3t8t°8??' 5378 B br own

m xture is séhiddintts.apblfing @nendepeihn®BRt ® saployiof the@oreiimmeles sesta:ch | ayer
to a portion of the core includes allow ng the second scratch |ayer B brown
mxture to cUFEISHHEDLM B Bre R WERESAEPTVH ABE R 0BT EF mai n brown
|ngY§r over li(h&frl ARSlas Glralde indl axer. IhRehadsisodankdistdpplyily astieesscrdieh sonme
enbodi nents applying .an outer main brown |ayer oyer the inner scratch |ayer
i ncl udes cr e‘éﬁ’“? ‘g“ OTH M “b"r%H‘aﬁ%ﬁmﬁ'\fg@%ﬁ%is%oﬂ‘km?:“3 a¥‘irs%|nb ng cement , g
a?rtg)r S_gat e, aaﬁrxydlrb v anrdr scrhichergl Ass ssine anbelimandappfigran ihmer sone

embodi ments applyi ng an outer. main brown | r over the inner, scratch |ayer
i ncl udes tro ’I“fhi'%gf%b"“r‘r‘é‘?”rf’fﬁl}co‘\ms'I‘%\VE’?“BE%&HgﬁiﬁEF'&EaéS 'Sﬁclscla’r'npﬁe i nner g
scrat ch | ayegecoddica@iayend otk airapileythagean soutck taynsl hropmownturayer over
the inner scr at?hlcllm%t;e_qrﬂeleeq‘ 'Hﬁ]ie%{sﬁlgﬁﬁﬁgh'?%p%“%"ﬂf)cﬁ{',%%fa%% rgglsorlll_olf L he main

brown | ayer Br® rdwn mxture is still
wet. | n soneceahodicriltsing il syédng samclolayerB brawm ntdxtaomano bay.er over the inner
scratch |l ayer includes allowing the main brown | ayer brown m xture to cure.
In some enbodi nents the main brown | ayer brown m xture aggregate includes

20 grit sandlf8hd 30ingeint ewhedmenthappbiing aryisd Marrevt geroaEhonstin | ayer

brown m xt ur&JMEW%RKILM!LMQ@MQ@M ith €omd &)ﬁ)@%n%@ﬂ gin%nhﬁtc; R&nmai n brown
| ayer brown m xture aggregate 1 ncludes vermculite. 0I31In sone
[

enbodi ment s Bpph Jayageanthi: Amer sestghdnshinklagesicreting herinbFRYUEES PErfeddi ng a
wire nmesh i nmfxﬁﬁ‘c ESHHsi a%'él@nt:rﬁhaglga‘}‘,ﬁﬁ,-zlc1lyﬂc B, BHRQdisTRM A, ddevafmt hod of
form ng a building panel” structure further includés pouring a footer with
an i ntegral moomecmbedigans apphdncoUPIr AYinttHewve by e ovey thhBneseREP lvshgue,

wherein the core.i.nc N IV e TN T & & - scratch layer
011/ 090835p@%}‘%‘éé%&fy%gg%%ép%” W cPABEh @R Cer thMbher scratch layer.

[n some embodiments applying an outer main brown layer over the inner scratch layer
includes embedding a fiberglass mesh in the main brown layer brown mixture while
the main brown layer brown mixture is still wet. [n some embodiments applying an
outer main brown layer over the inner scrateh layer includes allowing the main brown
layer brown mixture to cure. In some embodiments the main brown layer brown
mixture aggregate includes 20 grit sand and 30 grit sand.  In some embodiments the
main brown layer brown mixture aggregate include perlitc. In some embodiments the

main brown layer brown mixture aggregate includes vermiculite.

[0013] In some embodiments applying an inner scratch layer further includes
embedding a wire mesh in the inner scratch layer. In some embodiments the method
of forming a building panel structure further includes pouring a footer with an integral
footer tongue. and coupling the core to the footer tongue. wherein the core includes a

building panel groove.
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[ 0014] A method of formng a structure is disclosed which includes formng a
bui | di ng panel, coupling a track to the building panel, where the track

i ncl udes wonraiwos3ai n channel , and interconnecting nul t ippirasbaiilocisasy panel s
to create a structure. In sonme enbodi ments formng a buil ding pane

includes formng a core with a frane and one or nore than one insulating
structural block, and applying a coating to a portion of the core. In sone

enbodi ment s yin a porti incl.udes appl yi nu
an inner SCF@pg‘h | a élﬂmlf"é 0; %’gf adeg\frcfhcgsc(l;os%d whcl lnu{ugcs fom}r%d msﬁfsy

appl yi ng an hnMEKrﬂmﬂammhmkayetk®0manmdmgmmmloﬂm&hbccmkwumnkiudms app! yi ng
2‘2r Ia,?gﬁr | Z;; %%valégﬁfnﬁ miewﬂlél}ccté:@rnétflh%e |bm dmg %uu.lf 0 créate il scL uath n;eﬂ?sa'?hgm er
i nner scrat Csl’bnka.‘yiﬁ)lbdlA]ehﬂcfdnuﬁi&_& lﬂﬂmgbancagghxé@abﬁ)m@.mcbnawntyh|ﬁmmb0nder In
sonme enbodi ne cene aggr egat e,
acrylic bond‘(‘-f*'g ong I("blé]Pléluéé] ongtnrstg'ﬁtal ) \tlgﬁl& lftlﬁg('k ar agéﬂ%’mg a cozﬂrg&. 1o 9

enbodi nment s apmhyﬂn@-an.Hnﬁ@ﬁceﬁmahmhumay@mnhwbmhenonp@hu@@@hea@@ddlng a
'\({;MOratel ESPOI gln%lu&ts dgh?{n%%tqagzlcsglrdtec? CH'CII t()d\émmonp())l ﬁlhﬁarcaﬂ;?%’b%e?pﬁla}/:’lngr gWI’]

| ayer to a pmltqdommn‘apt;lsreumomeuu wherhdayehe outtem afghiearolriodmdcs ayer i ncl udes
Icﬁnggﬁre 2%%&51%%!}& an 1{1?1% scrlrgt{,lh e\Fdnflu ¢|1 E‘(,I)ex{lgn (aistﬁt «I;(;l[h(g:t%uéj%pl)alp' dna!upﬁggtglsisngezh'
track to a footdriayd <30nbe@nboﬁmwhm031Anﬂes@mmmdﬂwnmqwnmimn@1e bui | di ng
panel s i ncl ude oupl RN bui | C a second buil di ng
panel track. %FgﬁlgTTﬁgn 8?%“3?%&aL%gglﬁﬁﬂjgggggﬁb%g ghégédvantages of the
present i nveatbhamaety the meuapnpa;h é}rytx B mohwdeshenfentl dgpwicng. svoplie bdedeai | ed

:jﬁsﬁ;![ P;!{ gg Pl]; ’I%IE&‘ sp‘?i{‘dtsla%%!l h?c.wl%ﬁrlb?cgbmq? qon%c 8 Id&?_c 1&%&@%{1&%?&%&? -aI:SHE

DRAW NGS | 00<clr1tc61] lﬁycﬁtulﬂlet @c@c@@mbgb@ty d\/\e‘mﬂnesw iofheamer endvodipyrentn of
conposite buj |

per spective Sumc it fogununls \Réémb Coy aug% dl A |§0?ll(§n 'S II\ %g‘r% 19@[ é&g}gl,ﬁ G 2is a

core ul ng panel
oulu main brown layer to a portion of the core. where the outer main brown layer

includes cement, aggregate, acrylic bonder, fiberglass strands, and fiberglass mesh. In
some embodiments the method of forming a structure includes coupling a track to a
tooter. In some embodiments interconnecting multiple building panels includes

coupling a first building panel track to a second building panel track.

10015] The foregoing and other features and advantages of the present invention
will be apparent from the following more detailed deseription of the particular

embodiments of the invention, and as illustrated in the accompanying drawings.



[0018]FIG 3 is a perspective view of one enbodi nent of insulating
structural block 140 that can be used with building panel 112 according to
t he i nverwoam1/oe339] FIG 4 is a perspective view of anechas2@mboowdcsrent of
i nsul ating structural block 140 that can be used with building panel 112
according to the invention, with insulating structural block '140 of FIG 4
havi ng interl ocking features 150. [00201FIG 5 |s a top view of two

|nterI ocked insulating structural b)l ocks 140 of | di ng panel 112 of FI G
“with insulating stru@t‘ﬂFélm’bﬁ‘Hﬁ'H'Qh@%EVﬁ"@R'ﬁmléﬁ ocki ng features 150.
[0021] FIG 6 shows a perspectl ve Vi’ ew of core 158 with coating 160 applied,

creating bui h)%llé}g 89;‘] llﬂ%élz)uggccﬁw vu,\}_I ﬂ)n@%ﬂ?«!)(l|mEl(tq?&(%i[%s&'ell%llﬁ%gor gl ng to

the inventio ori1zon
bui | di ng pangdnelllli2 acdordhg3o the inf&BR2B] FI G 8 shows' vertical cross-section
8-8 of building panel 112 of FIG 6. [0024]FIG 9 shows a cl ose-up

cross-section of coating 160 taken at section 9 of'
[0017] FIG. 27is a perspective view of core 158 of building panel 112 of FIG. 1.

- [0018] FIG. 3 is a perspective view of one embodiment of insulating str uctmal

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

[0019] FIG. 4 is a perspective view of another embodiment of insulating
structural block 140 that can be used with building panel |12 according to the
invention, with insulating structural block 140 ot FIG. 4 having interlocking features

150.

[0020] 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.

[0021] 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.
;

[0022] FIG. 7 shows horizontal cross-section 7-7 of building panel 112 of FIG. 6.

' [0023] FIG. 8 shows vertical cross-section 8-8 of building panel 112 of FIG. 6.

[0024] FIG. 9 shows a closc-up cross-section of coating 160 taken at section 9 of
FIG. 8.
[0025] FIG. 10 is a horizontal cross-section of an embodiment of building panel

112 according to the invention, with building panel 112 including wire mesh 272

cmbedded in core 158.



FIG 8. [0025]FIG 10 is a horizontal cross-section of an enbodi nent of
bui | di ng panel 112 according to the invention, with building panel 112

i ncl udi ngweizpa/avessh 272 enbedded in core 158. [ 0026] Fl BCTAB2013/020563

hori zontal cross-section of another enbodi nent of building panel 112
according to the invention, with building panel 112 including wire nesh 272
eggegded in ?oLe 338. [0027] FIG 12 shows a vertical cross section of an
enbodi nent o ui Il ding panel 111 with buil dinv anel. 112 .incl.udin
C-channel 138%&Hpedt W#FqME%P%@FH@*%?F%U?GP%P“%F@BW"FBHﬁﬁéﬁ%gé o? core
158. [ 0028] Fhdzel 113 asddeing: 18 MheaRRAdbiTRN: bofidilupdnei INg iphiely Sitd meshur e 110

wher e buildip panel 112 includes an additional enbodi ment of buil ding
panel tongue® F5P5EdIbeYet>%190 i ncl udes an additional enbodi ment of [ ooter
tongue 194. [0029]FIG 14 is a horizontal cross-section of an enbodi nent of

bui | di ng panﬁ)h?'él.z laﬁ?qEQ\l\(Q& atx%mtcg'lecr(lsgyc%mnl &ndnléﬁjb[}&m%gmf"bgilldij|g9;i)amzl 142
according to the invention.
112, with building panel 112 including C-channel 136 embedded in insulating

structural block tongue 152 of core 158.

[0028] FIG. 13 shows an embodiment of building panel structure 110 where
building panel 112 includes an additional cmbodiment of building panel tongue 154

and footer 190 includes an additional embodiment of footer tongue 194.

[0029] FIG. 14 is a horizontal cross-section of an embodiment of building pancl

112 according to the invention using control joint 142 according to the invention.

[0030] F1G. 15 is a horizontal cross-section of an embodiment ot building panel
112 according to the invention with an additional embodiment of control joint 142

according to the invention.

[0031] FIG. 16 is a perspective view of an embodiment of building panel 212

according to the invention.

[0032] FIG. 17 is a perspective view of core 258 of building panel 212 of FIG.
14.

[0033)] FIG. 18 is an end view of track 228 used with building panel 212 of FIG.

14.

[0034] FIG. 19 is a perspective view of track 228 used with building panel 212 of
FIG. 4.



[0030]FIG 15 is a horizontal cross-section of an enbodi nent of buil ding
panel 112 according to the invention with an additional enbodi nent of
control jwoniilassaccording to the invention. [0031] Fl GPCTAIS2GI1M20563
perspective view of an enbodi nent of buil ding panel 212 according to the
invention.. [0032]FIG 17 is a perspective view of core 258 of building
panel 212 of FIG 14. [0033]FIG 18 is an end view of track 228 used with

bui | di ng pangl 212 FI.G 14. [Q034]FIG 19 is a perspect.i vi ew of track
228 used wit B0 ildPLCg ZBé%‘b'Po”é‘i’g“ Gtos “é"—’“l‘gf%”"fg‘%%ﬁf'ﬁﬁG"%’)‘\’l’. s a hori zont al
Cross sect i oukiigf cobltd8dnmepapanedo. 212 of FI G 14.

[0036]  FIG. 21 is a vertical cross section of building panel 212 of FIG. 14, using

corc 258 and coating 26(.

[0037] FIG. 22 shows a cross-section of two building pa’nels 212 connected track-

to-track according to the invention.

{0038] FIG. 23 shows a cross-scction of building panel 212 connected to concrete

foundation 192 according to thé invention.

[0039] FIG. 24 is a perspective view of building pancl 312 according to the

invention.

[0040] FIG. 25 is a perspective view of core 358 of building pancl 312 of FIG.
22.

[0041] FIG. 26 is a horizontal cross-section of building panel 312 of FIG. 22.
[0042] FIG. 27 is a vertical cross-scction of building panel 312 of FIG. 22.

[0043] FIG. 28 illustrates method 400 of forming a building panel structure

according to the invention.

(0044] FIG. 29 illustrates method 440 of forming a structure according 1o the

invention.

9



using core 258 and coating 260. [0036]FIG 21 is a vertical cross section
of building panel 212 of FIG 14, using core 258 and coating 260.

[ 0037] FI Gvo2R119088s a cross-section of two buil di ng panecsn&i@iozseect ed
track- to-track according to the invention. [0038] FIG 23 shows a
cross-section of building panel 212 connected to concrete foundation 192
according to the invention. [0039]FIG 24 is a perspective view of building

panel 312 according to the invention. [004 ' j ctive view
of core 358 of Dhtﬁi“?'d'?ﬂéwﬁéﬁﬂlwﬁrﬁ Qf r#lﬁ_)m%&?gé)ﬁ]‘éﬁé%\%gﬁgﬁa hori zont al
cross-section of building panel 312 of FIG 22.

[6045] As discussed above, embodiments of the present invention relate to

matcrial used in constructing buildings and more specifically to composite building

panels and composite building panel structures.

[0046] The use of environmentally friendly. insulating, lightweight block
matcrials 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 efficient than standard wood frame and plaster construction buildings.
[nsulating 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
clements to the building panels made from insulating structural block materials.
Disclosed herein are composite building panels and methods of creating composite
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.

[0047] FIG. 1 shows a perspective view of one embodiment of a composite
building panel according to the invention. A composite building panel means a
building panel (a building element) formed of multiple components. which is used in
constructing a form, structure, building, or edifice. Composite building panel 112 is

shown including core 158 and coating 160 covering a portion of core 158. Composite



[0042]FIG 27 is a vortical cross-section of building panel 312 of FIG 22.
[0043]FIG 28 illustrates nmethod 400 of formng a building - panel

struct urevacenvussg to the invention. [0044] FIG 29 il eerrsees/onesthod 440
of form ng a structure according to the invention. DETAI LED DESCRI PTI ON OF
EMBCDI MENTS OF THE | NVENTI ON [ 0045] As di scussed above, enbodinents of the
present invention relate to material used in constructing bui I di ngs and

nore specifi te buil
ST uct ar es.  HOGHBII TILB CoK A e R 19 Rr EHRT § TRl g, o

| i ght wei ght e 0kcremib g b kadcsuré. @difius er hsldinge malls roofs floors and ot her
structures in buildings is increasing in popularity The bl ocks of nmateri al
are being used to replace concrete bl ocks and i nsul ated wood and stucco

wal I's. Thesel08##cksCeamneose buitdingrranel é4lsrreisered \wies EWIdrovnder itisemel i on

properties ai‘id’ @qﬁhﬁ\ﬁﬁ‘iﬁcﬁmﬁ% iMftt'nE réé@iigtnﬁ%htph%.ﬁig@&ea @i sMBockigndet ure to - be
buil't. Expanded pol ystyrene (EPS) foam bl ocks are a popular material, but

other mat eri giustusy & caampe. Bawdingpepst | 12 campriforiagd inBYSies BWSRS are al so

bei ng used thcGndﬁ@tt(eth't,r\@His%t B Gt Uetodhadh:. bh emkesSembbaRs@samdibui | di ng
Material s use | esS wood,
panel 112 is square, or rectangular or round, or oval, oblong or elongated. Building

panel 112 can be curved. or part curved and part rectangular. Building panel 112 can
take any shape. Building panel 112 takes a shape according to the shape of the
structure to be built. Core 158 forms the basic shape, and coating 160 covers a portion
of core 158 to add strength to building panel 112, to form an impermeablc layer on a
portion of core 138 , and/or to provide an acsthetically pleasing surface for exterior
finishing. Building pancl 112 has first surface 114 which includes coating 160. and
second surface 116 which includes coating 160. Coating 160 will be discussed in

detail shortly.

[0049] FIG. 2 is a perspective view of core 158 ot building panel 112 of FIG. L.
Building panel 112 is formed of core 158 and coating 160, where coating 160 covers a
portion of core 158. Core 158 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 at least a portion of front surface 124 or rear surface 126 of
core 138. In this embodiment coating 160 covers both front surface 12/4 and rcar
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. S. In this
embodiment core 138 includes more than one insulating structural block 140. In
some embodiments core 158 includes one insulating structural block'140.  F1G. 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 structural block 140 that can be used in composite building panel 112
according to the invention. In FIG. 4 insulating structural block 140 includes

interlock clements 150. Interlock clements 150 are used to interlock multiple



decrease construction waste, often use recycled materials, and create a

buil ding which is nore energy efficient than standard wood franme and

pl ast er cwOTWOHE36N bui l di ngs. I nsul ati ng structural blPOTRS261M00583 EPS Wn
bl ocks are often |ightwei ght and can be nol ded or shaped easily to create
any desired shape. These new bl ock materials, including EPS foam bl ocks,
sonetinmes do ncit posses the necessary structural strength for specific
bui l di ng structures. In these cases it is eces to.add structural

el ements to DHEABGSIEHY Yorkel 40 (RserRs oepme H§ﬂ?§?#ﬁﬁ“@?%ﬁ¥?ﬂ?é bl ock

materials. Dhiseds0s@R fhﬂ{celbn aIE. 5319Hﬂ?}&hé\eohkbb|1ﬁbtﬂgk@ﬂﬁﬁﬂl(ﬁmgﬁﬂldﬁ&ﬁlhods of
creating conp05|te bui | di ng pan%Is alng & strug%unal bl ocks,
frames, and dEtiAYel widre P! biZed EdCahd ity ‘%\tﬁré%c 1§ ‘E:‘"l"iéé‘t ¥ Ucturally
strong structhufies iddhlist-ehinig bp&nelcs),anmmialne 130 id detailat @i MG g titrtresh
Ilghtmelght enV|ronnentaIIy friendly, and energy efficient characteristics
of ' the |nsuF§E|ng structural blocks. [0047]FIG | shows a perspective view
of one enbodi ment of a conposite building panel according to the invention.
A composite byihding RANEhRARS, friRHihdpae PRNG: (68 ibiiddbRg &l ement)
formed of nult dle conponents. which is In constructing 'a form
structure, buwlldlnlggtmtowletdwkbd:‘é) |Carmpogniadingits afenlgS pramide of ypulrdns hown

i ncl udi ng CO&@ éﬁﬁ’ b0 199%&& #z?gncl% SQNELA ﬂgr 15, RO doRfR RfboGifichts 438

Conposi te I ng panel I's used to formwalls, floors, cei lings,
bears, or otH@n%@héﬂéﬁﬂ5r49@9"$h»dﬁ%@@ﬂﬁ@”é“gﬁWBUﬂ%*é'“b@ﬁﬁﬁ@@"%r

bui | di ng. [0@ ‘»lg]]g“QP?H) If&%cgm 11;]%' rﬁl‘gell’lpgﬂﬁlﬂu‘(ﬁé tﬁ& H(ﬂ&faﬁﬁ@&ctzs@a@s bui | di ng
panel or just pane havi ng a rectangul ar shape
for use as ammuhi‘bmwbkbokn$ewt@m«@@wuéPUF@‘696WJ@%dﬁﬁH@bPBuﬂﬂ ng panel
112 can be ch{jU;%ﬂ‘n ’.t';]th%nx vcﬁtllcg'le I@thﬁé}@}?@tuﬁﬁmf?{@ anadlgoolufch@d Qﬁﬁq{ib of the
structure to Gilt. I'n some enbodi ments bui | di ng panel 112 is square, or
rectangul ar drcumenind sinpty ‘dNaeks™- obl ong or el ongat ed. Buil di ng panel 112 can
be curved, or part curved and part rectangul ar. Buil ding panel 112 can take
any shape. Building panel 1.12 t s a shag ordin ape of the
structure to(ﬂé”bU|P@m°¢59é”&%gmgﬁﬁﬁﬁ"ﬁﬁémgaﬁ @Sgﬂégggméﬁﬂt%:“$rhg 160

covers a porhbhes c@l‘[lll@%ﬁzﬁmla&vtﬁ& batkdngtiteaes Mhattade kdddddod IﬂgmpﬁlnﬂhmllZ to form
an i nperneabl e | ayer on

core 158 and/ or t
aesthetlcalI?mﬁﬂé%§Wﬁ@“§UPPacé“Pbﬂ QRTE&%EHm#Vﬂ?qHWﬁd" ngﬁﬂ?ﬂﬁ”panel 112
“has first surcf]a&@ml.mﬁs\/mnnuumqmdes]cm@agnmg Lﬁt@wg&md(ix&emmdnslur)fcace 116
whi ch includes coating 160. t|n 160 N. vill  be di scussed in detai

shortly. [O00%omed ﬁ“?’ai‘%“‘a‘“ﬁér pae i({fﬂéfc‘\’)'f“é’\?v“b?‘“8“'?'3'015@ S5 Y di ng panel

112 of FI G bther structural material such as wood. aluminum. other metals, plastic, ctc. In this
embodiment frame 130 is formed from 47 X 47 x 3/16™ galvanized steel box tubing.
Horizontal members |34 and vertical members 132 are coupled in a manner which
holds the members together solidly. In some embodiments mechanical attachments
such as bolts are used. In some embodiinents the members of frame 130 are welded
together. In some embadiments the individual members of frame 130 connect
together at angles other than horizontal and vertical. Diagonal frame members are
used in some embodiments of frame 130. In some embodiments frame 230 includes
metal straps running diagonally. It is to be understood that frame 130 according to the
invention can take many different shapes and sizes according to the specifics of the
structure to be built. Frame 130 can be formed of many different materials according

to the structural strength needed by the structure to be built.



Bui I di ng panel 112 is fornmed of core 158 and coating 160, where coating 160
covers a portion of core 158. Core 158 has front surffice 124, rear surface
126, and wol2viipioes3si des 180 (two of four sides 180 showrLTAS26tho563 N FI G
2. Coating 160 according to the invention covers at |east a portion of
front surface 124 or rear surface 126 of core 158. In this enbodi nent
coating 160 covers both front surface 124 and rear surface 126. Core 158 is
formed in this enbodi nent of frame 130 and one or Nbre than e insulating
structural blU8&R 140ramgd 3¢ Mgl cmpodipent isEmhgdsd ghingpledinegirugtprat§ ﬂi"é‘“errbodl ment

core 158 i nclipdes,hOr R deharmBBRIcH MSHbARL | 10 &dnk WG HE AkjobityaiaiddQ301 n some
enbodi nents core 158 includes one insulating structural bl ock14g FIG 3 is
a perspect i vi S5 ipPloghs 140switye i“HC)“‘%'Pr"ﬂb“t'[J‘f"af"‘b‘i”(fff‘k“clliﬁ nOHQYC AW be used
in building 9!@0@'!4(11@:@1@(3@0 dichBeddad tnhﬁeuﬂﬂ‘ﬁ@ﬁl?dcﬁﬂal bidcks 140 Hy&uﬁm@er SDEC'[I ve

vi ew of another insulating structural b|ock gr?tﬁan bF }agg in
conposi te buPlPehsrgo h‘é‘h%‘]“l’qs thay WHEEGHEF AY ‘t"B"'lCh‘é ri“ﬁ‘v BANE "M E

i nsul ating SElﬁb&lﬁéﬂ|ar||nsbi<1ﬂﬁg_.kst|114@ldl Bl@)[lhld@ﬁ pkﬂtdef $06K! RAVaRRE for buibilng | nt erl ock
el emrents 150 are used to interl oc mﬁ }Gp[( 4 nsul at i ng sltruct utral bl ocks
140 to each Bt'Rkl ZahErmcol 30 iy F'BB‘I&‘“? V(R h&"é‘f‘i‘ S SRS B 140 to
frame 130. Flée 158 dnd yat lbBRs hﬁbﬁWf ok o'[lMDﬁuHﬂ&QfﬂcOl@NGKias mmhaetcmmgocsiructural

bl ocks 140 of buil di rg panel i %:8 V}/I E % g features 150
whi ch i nt er | 68k hatd ‘%?H‘Hg"“@i"i‘& £9F & ‘b‘l‘B&k? Mb‘"‘a to} f“?‘a" s Y3b as detail ed
in FIG 6 tht&uggnd%)l @ms&no{\@%@]nmmsq»mnegw‘pxmdl lnemasnhpdaUDli di ng panel 112
core 158 is nmde s i nsul ?t ] nl% ruFturﬁ ¢! d 40. sone
enbodi ment s ESHEIS ché“‘ﬁaﬁépeéfa“ REATUSE 7 RHTess WIIER Eﬁpgﬁg '] JERDs 140 and frame
130, as showBoaiiRg Fd(ﬁor a;antﬁ a8ORer E)ﬁb@l@lhlff@nmlshlétahﬁ)dhﬁ&tI\ﬂ\d’ﬁﬁldﬁ)@f»()ot her

el ements besides insulatin tructural 13 Core 158
can be for med GPeHiss t’@?‘qé e Pt '5 3?'1"}1?& %gwg\?{jﬁré "PhEVHEL B sary

bui | di ng- shaprek eloagrnt fraasd3d hatbe agmeptdstootat FrmgcslﬁO strtcesehitehdbui | di ng

panel 112 according to the. invention ctural Wlgcks are al so
referred to MIf'RY fﬂB’éd&@h‘t”‘ﬁ@‘% l?'“k*g#‘{ﬁa[lt? ‘ﬂ%r '8 iﬁf‘? ale uﬂ%ﬁ”i n this
enbodi ment cpaat B fthe Sked et ahbammmmum faor mthﬁ\g\mdlIs&;mﬂkhl@omsipn‘cei li ng,

beans, or other bujldin | ements that . are neede structure

usi ng, buil df’hé}"“b%hgé)l‘” ‘%Ztﬂ BHEHE SY56° i’tnwf“h‘ég s‘B'B r?g] Rt C"WO(HNC"“ Y ?G 2

i ncl udes ver bt giddus@mh@rns thlScanehthori zontal nmenbers 134. In this

enbodi nent frane 130 is fornmed of gal vani zed steel. Franme 130 according to
the invention can be made of other structural material such as wood.

al umi num ot K3 et sslatipd Asittiue] bletks 140 havelipwra phyoelicrar uditieEningo i s
formed from VARILZRE SLEE pr R d RIS pHRERRORRRI menber s
134 and vert|4](§zir<]pr‘h§1 g%é&(ﬁ lgazqiklrdela‘co’u‘pgU t| np;i nalFanler \/\hlL(I:)m oI | ds the
nmenber s t ogepterdingol sudfhse. fol applorroatingd i reethe catlad loers atedétent s such
as bolts are uagf, bll(Qk§P4{mn@m9Ebbmw§1¢Lhﬁe(ﬁt’3@p§5§ R IBamRmiz0 are wel ded
together. In sone enbodi nents the individual menbers of frane 130 connect

t oget her at ambodenothhdesiehdnphelthevimetalc tahe byl ptthdyildingppagbidl franme
menbers are "éﬁxﬁgmlngod%g s&%&@h:%ﬂt&lu‘?jl bfcRMRI0L3QrdihMoSTRvERBR G Ment s
frame 230 includes netal straps funning diagonally. Tt is to be understood
that frame 13@vacedldi hd1Got pkFlithdeRidcln! Yare eferdormeRye @icfipedr ¥t shapes

and si zes aCQRﬁ]q)llngdll:dq-\/lrllhﬁdlﬁ(pp.ﬁ)l d..L LiGRy |1QT1 PTI@eZ FIG. 4, and FIG. 5. In this

embodiment insulating structural blocks 140 according to the invention are made of

expanded polystyrene (EPS) foam. creating an EPS foam insulating structural block
140. EPS foam blocks provide high energy cfficiency and are lightweight. EPS foam
can be created from recycled materials and can itself be recycled. Another desirable

feature of EPS foam block 140 is that it can be easily molded or cut into any desired



structure to be built. Frame 130 can be forned of many different materials
according to the structural strength needed by the structure to be built.

[ 0052] Fr aw® 20899835t hi s enbodi ment i s enbedded i n i nsul acirnug2aitoesesr al

bl ocks 140. Frame 130 bei ng enbedded in bl ocks 140 neans that the mgjority
of frame 130 is encased in blocks 140, with a m nimum of surface area of
frame 130 not covered by bl ocks 140. Franme 130 is enbedded in insulating
structural blocks 140 by cutting bl ocks 140 into sh es tg encircle
and coupl e t 82p¢ FHE- 4307 FiGadi hejv @%ﬁ@mﬂgﬁuﬁhﬁeﬂﬂéﬂr mﬁﬁ§ 85Pm% °structura

bl ocks 140 pﬁ&)‘icge%§m%ﬁM@ﬁ@dnlo@de@ﬂ&\aQﬂ@ ¥ e ftrbed dgm@anesho idibd  Frane 130
bei ng enbedded in bl ocks 140 provides structural strength to core 158 and

yet | eaves nﬁ%@“b?m¥Hé“@bf@&msﬁ?ﬂﬁt@oﬁﬁ'éﬁr@mi§§48§a%b%ﬂ?*éw8"3ﬁ bl ocks
140, so that qhtnb@ sQULQ4 Qtﬁlél’uﬁ@&@olﬂirnuWﬂ)@%tlﬁ&l@l&i’hgﬁﬁnlﬁ@ﬁdd wuilgigpad) and cover ed

with coating 160. This allows core 158 and buj] din to be shaped
f or aesthetlbhlﬂ‘Wﬂ%%BWH@”&W&ﬁ@@Eb%ﬁﬂ“ﬁHgiﬁBE*%F%J??ngg éﬁgéﬁ Yaccepts and

retai ns coat jBgadfQulQirasiis &GN raRd m&ile&ulmelémd}.ﬁsﬂmmg« intb Mheirhdos
enbodi ment, where frane 130 is enbedded in bl.ocks 140, e portions

of frame 130MMHheHNEFeckEh BeEhEs V“BV%@%‘I &° €54 Rt gfﬁﬁ@”Té@ can be
connect ed t ofFat.hens ffiadmdang: slepdeiddeasty BPStiodhe usa; it m’i)ysuoiblé rane | 30 is
enbedded in bl ocks 140. In &}her enbadi ments o | F ng. R tbl112 frame
130 is not emBEHHEAT AFNSBY GrRIPE uidFecorlinghios 'PH%TO%“bH Pr’bﬁ““”d tions of
frame 130 ar @rRfurd BRreXdrRIEsOBIGUE fAGE: @hnaodeo &8 .othSDzl(TEi t@fontchleslﬁ

enbodi nents vill be di scussed Iat? |n Hh'ﬁ|d° qg? 1 LQ lJmk§ulat|ng
structural blhscodimsnhuing afebaresPasst PHYsedes S PR A NG GEFIRNGY the shape
of the bui|anng@nehsm12ab¢mngIﬂ@ﬁﬁﬁ&ducpmpwudnmgannyubahnhg propertles
and providing a surface for agEL%&k coa ng &hL&Qa |ngs or

| ayers. | nsufEPIdrgerdines rrsl ”iﬁﬁ’Yﬁ 8évai§§%a§ EPEYeLrare used to
encl ose franBPQ@ODBMQﬂRn{Bqandnkmnéaﬁmmmhﬁﬁde§Mmmg sigleapa bofcks MO structure
to be built with bujldin 1 ul ating

structural bfycikame 4§ aa%%a?‘a‘? K ll“b“‘l.‘“’l’fgwS ﬂtc?%ﬁﬂg“rr 5"%&“'3”} 'n FIG 3, FIG
4 and FI G 5adiBkiogkgluddMeansicafati@nmbas, rmdthtl(Bultmledeupmig wtahkh each ot her and
wth frame 130 as shown in FIG 2, FIG 4, and 'FIG 5. In this enbodi nent

i nsul ating structural blocks 140 accordlng to the invention are nade of
expanded pol {®59F end hERSpodioan inwhuting $ingtugsh bEFS! 4bamainefifift PHY structura

bl'ock ~140. EE@QW%WUQ&%Klgapfﬂ‘é'céi?dl? ghh&n%ﬂ}{n @'janc%w%QQVotﬁ@d are

| i ght wei ght . e creat ed ron1re%y materials and can itself
be recycl ed. mAratlkencldésg prbbidinfitd taustawo fvofER Tﬂbanmﬁtebﬁmﬁﬂﬁ is that it can
be easily ”DL%EHaQT cut into any desired

[0055] In the embodiment of core 158 of FIG. 2, insulating structural block 140 1s
cut to shape from the rectangular EPS foam.blocks 140 as shown in FI1G. 3 to create
the shaped insulating structural blocks 140 as shown in FIG. 4. Cutouts and
interlocking elements are cut from blocks 140 to create a block 140 shape that will
enclose frame 130. interlock with other blocks 140 and frame 130, and provide a
surface of the desired shape for the structure to be built. Blocks 140 according to the
invention can be molded to shape or formed to the correct size and shape using
methods such as slicing, melting, or other block-shaping methods. Block 140 can be
formed to any size and shapc nceded to create the structure being formed, such as

walls, floors, roofs, ceilings, beams, fences. bridges, edifices, offices, ctc. Blocks 140



shape. FIG 4 and FIG 5 shows EPS foaminsul ating structural bl ocks 140
that have been cut to include interlock el enents 150, where interlock

el enent s WbQoiwnovssss enbodi nent i nclude tongue 152 and groaseo1ihzoseBl ocks
140 can be nade into any shape, size, and structure according to the
structure being built using building panel 112. In this enbodi nent

i nsul ating structural blocks 140 are 4' X 8 X 6" F.,PS foaminsulating
structural bl ocks, which have interl Qckiag., el enent s _‘_1%%.0 E into them so
that they i nt®HTgEK QicmPe AErLANO 8y Sitrf i haRe 14 S L350 d‘“ltf ’8‘2({?'%,‘5 core 158
as shown in Fn@ 112.in Ady siRiadd Srapodifemnihe aaaepauptrdensi ty EPS foamis used
but any suitable material and density can be used according to the

i nvention which provides suitable structural characteristics. Blocks 140
arc connect e0f@ eaOperoighend Ensheevenys neitibics. dinflavhios obpdpiks btcesisi ng a

pol ymer - basegl . |.§ ¢ adhasi ye . . ; i : it Systens
Inc. (Dryvi t&.](q@;; g%‘kgn@%ggzgég%](ljbggﬁszlg(ipblﬁ%{gée: lgg?ls %kgd ilbn(pet r?lgés%r(ranbodi ment
usi ng a wat ewildaseshdaoprslciicbeclopwidymeercddfhesi ve such as Adhesive for EPS
(ADEPS) fromDryvit. In some enbodi ments insulating structural blocks 140
and frame 130 are coupled to other nmenmbers and to each ot He. . usi ng

di fferent adié@s{lvestoxjingdel coyeis HRATIERPT CA'E SHAEIEE COBPOsSHE ‘é‘[d”g-lui tabl e

coupl i ng neapsel [10QB4khbstdbSlaRIHAd! BRRturd NSUWs Shdwign FIGUEENEIG. Bl ock 140 is
made of EPS foam Insulating structural block 13)0. ccor dLQg ‘to.the

i nvention cal"eh flae’- dfotrhER HRfEAT AT SRS |“H‘3“%Eﬂ“e tM'fited to
straw, wood, rpastt@pt RapBF or iMEriéralyaln@ds aRired il a%so chRABRAd B tiche enbodi nent
of core 158 of FIG. 2, insul até(nlg| structural bl ock. 1,4(2._] s ¢yt 1o shape from
the rect anguf&PeEeErYilsia Papf dik sFHAE SRRV EHRIReTNC Bt © 3‘"%’%?“8&% t he
shaped i nsul adaiRg1 &tapPedauéadinBlbonkisy JA0 spscteRawidcidink Guilding futiout s and
interlocking elenments are cut fr | ocks 140 to create a.block. 140 shape
that will enH30"%""1"‘l“éﬁ)etl‘if%‘(ﬁ?"t’i"ﬂt'g'ﬁ'gé\%‘“"%‘t"HZ‘B’tt‘Hé?osbﬁeﬁté(ﬂ’sﬁiﬂt)buélﬁ'dl‘éfrarre 130,
and provi de gansuriRat@10fe6.theE. desivsedrkhiapas f@fiot He of buildaipyaeeltio2 be bui l t.
Bl ocks 140 according to the inventian can be nolded to shape or formed to
the correct B‘i“5‘@@5H’H¢‘§"ﬁdb€“hﬁsﬁ%§ %é(lgh%"é""éﬂélr‘?s‘é‘é" LSRG OE%‘T"‘ '"g, or other
bl ock- shapi ngemitdhedscti® Dekr1&48. can be formed to any size and shape needed
to create the structure being fornmed, such as walls, floors, roofs,
ceilings, beans, fences, bridges, edifices, offices, etc. Blocks 140 and
franme 130 cafobgl fofomugilnd eovarsy peitive ofipdte sHadeatior t0«ar e0vgbt ROTIBB and

‘building pang} co:ll'c]'I%Sifg'r n"ﬂ]x cﬁfifc?Tgn %g(n\§.h€?92ﬁintg(?66 8¥an0@<§?§‘1 pgﬁ’l%h ro?gn@q Jcture.
to add strength to core 158, Coating 160 can cover a portion of core 158 to provide
an aesthetically pleasing surtace finish. Coating 160 can cover a portion of core 158
to provide a surface for accepting finish treatments such as paint, stucco, or other
exterior finish treatments. Coating 160 can cover a portion of core 158 to create a
layer of material which protects core 158 from weather, moisture. and other
deteriorating elements. In some embodiments coating 160 covers exterior surfaccs.

In some embodiments coating 160 covers interior surfaces. In some embodiments
coating 160 covers edge surfaces. Coating 160 can cover any surface of core 158 ora
portion of any surface of corc 138, In the embodiment shown in FIG. I through
FIG. 9 coating 160 covers front surface 124 of core 158 to create first surface 114 of
building panel 112. And in the embodiment shown in FIG. I through F1G. 9 coating

160 covers rear surface 126 ot core 158 to create second surface 116 of building panel



[ 0056] Openi ngs and passageways for utilities, air flow, or other types of
access through building panel 112 can be easily cut into core 158 as

desi red. vwWpeniwmysssfor wi ndows and doors can be forned i RCTArS2011H30563

[ 0057] Coating 160 covers a portion of core 158 to create conposite building
panel 112 of conposite building panel structure 110 as shown in FIG | and
FI G F E?;ough FIG 9. dC‘oating 160 creates au outersurface on building

. pane that is ready to accept. e rior interior finishing as
desired and Al%sd" 8By %U‘f‘é‘é paRs! hé"éfﬁﬁéh‘@fﬂg%?"d&ar“r Wi 19 cpsHas a‘l%Z FIG 6
shows a per sReghip¥@ioN bEYrOY58C Ok thishbdd biiIliRg paat | Igndedds applifedhd creating

bui | di ng panel structure 110 |nclud|n bui ane 2 dinu to th
i nvention. FrEiIng ! Lo st [28APaToRp % "§ﬁgf?g%qu§“ T%ﬁﬁ?ﬁgﬁkﬁcpanef 112

of FIG 6. Fif8. 8 shows vertical cross section 8-8 of building panel 112 of
buil ding structure 110 of FIG 6. FIG 9 shows a close-up cross-section of
coating 160 taken at section 9 of FIG 8. [0058] Coating 160 covers a
portion of cp0&9]158CoTmgtivhHig thB@mbahmewsdoraedyd nriltore BFcreaysEows® for many

different T eprone niield b(%n&&?i&gn%%wg.mne.@.yu A04iakd EM&idal to add

strength to core'1 atin an cover a portion of core 158 to
provi de an aesmheh¢Uakhyupk@88nmgnéaﬂﬁa@é0bwh@&ﬁm"@ﬂé¥P%@dmﬁo can cover a

portion of C(?Iogldl]h§8l l{\)ﬂ F?ﬁ;S%Y\'»- f t@\v%UlrzTnQQx%atﬁ)er mﬁlcaclg\l;&"lﬂgm xé'n& mcké'p@at nment s
such as paln{ er exteritor finish treatnents. Coating 160 can

cover a portﬁmﬁeatﬂmoveﬂqsﬂhvahﬁﬁEQWQPannay@w glotheafivisheal "A9IM€h prot ect s

core 158 f rog m&gﬁ{co ﬁPl fdoy§ ﬁmn?cp(q aQFnh%rla)Q:Pt BrsbiAk @ﬁﬁb&ﬁn@llt@&ﬁnﬁgs In sone
enmbodi nent s coatln 66 covers exterior surfaces. In sonme enbodinents

coating 160 ¢@v®m@nwmuémﬂ©hygurWabé§ﬂmkh"@6ﬁ%méﬁﬁ6ﬂﬁ#ﬁWF%Obﬁaﬁlne 160

covers edge &%&?‘ﬁ ol l()CQl?(F(ku"t](g |1Jn§pl)r9\@|m|¢199\/l%6 @Wdt@lprag/@(?@l @gmlqpﬁe 158 or a
portion of any surtface of core ) enbadi nrent shown in FIG 1

t hrough FI G ‘1@1»%&@11@0@6@80@0@@'% oh‘t% §1!|ﬁ*|"ﬁt?é“‘1‘2ﬂ spfh ESHE N8B to create

first surf acglo%l}da QUL fhog l(pqnl?tjl sokhién 1208 6b B L RBeRTRAIIRAE tRhown i n
FIG 1 through F 9 coating 160 covers rear surface 126 of core 158 to

create seconensherfprirsd foremafy diferericagpgrane In samoembadynenty iangiggatsli | di nt . t .

panel 112 Inﬁllvﬁdl%s CAR ccﬂxﬁ%uﬁaﬁl ﬁQ@Ht@anﬂ-@Q&c@ﬁn‘é%&h&g Atsomeast a portion of
core 158. In this way g panel i ncludes core 158 and coating 160
a

covering at L@b@tma“b@ﬂ@ﬁﬁﬁ“% \*Tﬁﬁﬂm§ﬁ¥$a&é°ﬂ?ﬂ‘%?mﬁ@éﬂ"ghrface 126 . of

core 158. cementitious mixture. In some embodiments inner scratch layer 162 is formed of
other components. Further embodiments of inner scratch layer 162 will be discussed

shortly.

[0060] Outer main brown layu"l()() is formed of brown mixture 168 and
fiberglass mesh 170 embedded in brown mixture 168 while brown mixture 168 is still
wet. Brown mixture 168 is a cementitious mixture made of cement, aggregate, acrylic
bonder, and fiberglass strands. Brown mixture 168 comboncnts are mixed together
with water to form a cementitious mixture. and applied over inner scratch layer 162.
Often brown mixture 168 is trowclled 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 brown mixture 168 comprising cement, aggregate. acrylic

16



[ 0059] Coating 160 in this enbodinment is formed of nultiple |ayers as shown
in FIG 9. In this enbodi nent coating 160 fornms an acrylic nodified

cenent i t iwoonmhs3ane whi ch provi des structural strengt rCrassbuilloghssg panel
112 as well as providing a |ayer inpervious to water and weather, and a

| ayer that is ready to accept final exterior or interior finishes such as
pai nt, stucco, or other fi ni shes. I n sone enbodi nents coati ng 160 is f or med
of a single Iayer S odi pents coat,i 60 contai.ns

Tayersr on trUSeins et GOt PHp R Serbl fedt S SIRP Pt | ayer 162
and outer mau@xQEa@Mlax{)ayaflxt&16668Aec&:ﬂéqas‘aﬁfh lhayiae ermisodamdrmyae agghatieadher es

well to core 158 and se for furt outer main
brown | ayer T8Ot ]Bl\é"ghgy‘! ”“Sﬁd“ﬂ’h‘ﬁ&r l%é‘?’é‘tcd‘hbopﬁilch a%%qé’dcé‘m "]Q’e'?r‘é'htl tious

m xture that mﬁ)&hlﬂ(. ber n‘nemiedrufnhmmd'ranyndmfdf\enexmnhtemmpcweehé Bre-rbsist®0ONME

enbodi nent s |n ﬁ) .ch I r) i d r ement agggggate and an
acrylic bond&f “‘fsrf’ gl "%‘?ﬂ% n*e pae P'ﬁr‘i’é '°‘8‘r‘ Ofcﬂmllcayeer‘rellé includes a wire
mesh enbeddebidd@qtlhESlﬁlﬁmt\\IhUchlﬁuldlmg(bclm&txul:tnrcsldﬂ'el ebbbithigmendl s 11 nner

scratch | ayer is formed of .other co odi .ment s of
ner sor ) CHIERD PET AT PR PSTC SRRTURG: ot § PR G BIREEN Nt ' br own
| ayer' 166 i shibannmacuefioisowniemivxtixingiok&8erand fi ber gl ass nesh 170 enbedded
in brown mxture 168 while brown mxture 168 is still wet. Brown m xture
168 is a cenentitious nmxture made of cement, aggregate, acrylic bonder,
and fibergl ass st-Pantnds @risvitrndicgnent é)’l%‘&‘“@&ﬁponents are m xed toget her
wth water to forma cenentitious mxture, and applied over inner scratch
| ayer 162. O ten by pavhdinbdoudiesili6Sahd trowel | ed onto inner scratch |ayer
162. Fiberglass nmesh 170 is enbedded in brown mxture 168 while it is
still wet. In thi { 11. 2 includes core 158. and coatin
160 covering a po??p@%dgw ’Oq‘rpgiig'%ﬁ{lmere coati ng 160 incl udes inner °
scratch |l ayer 162 and outer main brown IaX ‘r?é ter main brown | ayer
166 i ncl udes br owh “nesteny o “ewEe BYWpT i AY ge Aom Bgdfegate. acrylic
bonder. and fiberglass strands; and -fi bergl ass rresh 170. In sone

enbodi nents the aggphegiatwé’/ai'ﬂibcb'gl@mtrmdxture 168 includes sand. In sone
enbodi ments the aggregate in brown m xture 168 includes perlite. In sone
embodi ments the agal £0RhEnAJd1aBlcQWLM Xt ure 168 includes vermiculite.
Perlite and vermculite inprove the fire-resistant qualltles of building
panel 112. Ther efore perljte and/ or as.aggregate in
situations wHePE “Ei‘hB‘UP‘I“éh{‘u T BYR AN WE gét‘%ﬁ‘éa%lbmggc "fl{l‘bo P |"ﬁ§‘ggaﬁ)gl 112 is
required to QlOISSSﬁSz&dST()I’uhﬂgﬁﬂt Itfid h®e [u&!il&toamﬂialmmbt 4mzﬂluelsuchbnaabpart| cul ar
enbodi nent brown m xture 168 i pounds of

. mde -9
Portland cenmBHte PYHE L4k "‘2‘)““—"33‘66’&%%“ b‘fe"%ﬁ’ megfstp” umonmcq%and -90 pounds
of 30 grit SFibk@issaadh 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. Itis
to be understood that brown mixture 168 can be made from other ingredients for

specific structural uses,

[0061] Inner scratch layer 162 can be formed ot many diffcrent components. In
some cmbodiments inner scratch layer 162 is a cementitious mixture applicd over a
wire mesh. In some embodiments inner scratch layer 162 is made up of multiple

layers. In the embodiments shown in FIG. 1 through FIG. 9, inner scratch layer 162
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-1 1/2 gallons of acrylic bonder. such as AC-100 from Dryvit -3 pounds of/4
fiberglass strands -2 1/2 gallons of potable water. In this enbodi nent the
brown m xwonre111¥883aggregate i s nade of two sizes of sane#cTaB2@niotossand and
30 grit sand. It is to be understood that |arger or smaller batches can be
made by increasing or decreasing the ingredi ent neasurenents
proportionately. Fiberglass mesh 170 is enbedded into brown mxture 168 as
brown m xture 168 is applied to inner scratch |ayer 162 and while brown

i xture 168 isdorgef pf tpdpyersTHIsE sofisdt laycs Anld apRond Bigid 196" Br'6vi de superi or

structural i pihhEyiaydal eds iaRdgMealhah BHQHAGH Bk crdiddin®ensidr face opti mum
for applying further finish coatings if desired. It is to be understood

that brown ningehicsprss! eunctie ! Hade sSeyosmhodiantsifiy saaickyer 4 664 Speci i c

structural uggsied {QQ&HA: ARGIs. FakatahnlayeR 1867 scaRchiRiolionm@be phddmany
di fferent co onents. In sonme enbodi ments inner scratch |ayer 162 is a

cement i ti ousOhReRICH RLESAIE] W agYls bosdeg (RsqRegnboflipeats e 8REEUF ment s i nner

scratch | ayerncﬂa@é-)s shisd. R A& g 1klinhBAlstth AR gy BicRuded periitbelnggiedi nent s shown
in FIG | through FIG 9, inner scrat ch “layer 162 is forne% of two | ayers.

first scratCH“VHy@W“ﬂhﬂ6¢“éﬁﬁ'%ﬁﬁﬁﬁﬂx@ﬁWﬁ?cH‘ﬁ%?%P‘E“Té@““ﬁ f¥t scratch

layer A 164 iguéh ladadhic4sefonh&tbycfidingWlic@lr:i N this embodi ment is machine
sprayed onto core 158. |In sonme enbodi nents first scratch layer A 164 is
applied using other nmeans. First scratch |layer A 164 is a cenentitious

m xture nmade of cedrpminds afgpribgdtepcrangpeaicryl2lc bonder. I n sonme enbodi ment s
t he aggregate includes sand. In sone enbodi nents the aggregate includes

perlite. In some eghadue®mios, & becAged egate includes vermculite. In a
specific enbodiment first scratch layer A 164 is formed by m xi ng together:

-90 pounds of POI‘I)J) ;a)l?uq\dgo% grit “ X:Psancil' and 2)

-2 ' gallons of acrylic bonder, such as AC-100 from Dryvit.
-2 Y& 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 acéepting
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 allo“-'ed 1o cure (dry) before adding

other layers.

[0062] Second scratch layer B 163 is formed of brown mixture 165 and fiberglass
mesh 170. Fiberglass mesh 170 is embedded in brown mixturc 165 while brown
mixture 165 is being trowelled or otherwise applied to first scratch layer A 164 and
while brown mixture 165 is still wet. Brown mixture 165 can be trowclled onto the

surface of first scratch layer A 164 or applied by any other means which will allow



-90 pounds of 20 grit silica sand -90 pounds of 30 grit silica sand -2 1/2
gal l ons of acrylic bonder, such as ACG100 fromDiyvit. -2 1/2 gallons of
pot abl e waiDen11/d9m83shi s enbodi nent the first scratch | ay@ecTASY@4/0a563 egat e
is made of two sizes of sand. 20 grit sand and 30 grit sand. This first
scratch layer A 164 m xture has been found to adhere \'ell to EPS foam

bl ock and provide a superior surface for accepting further |ayers of
coating 160. It is to be understood t nts of first
scratch | ayeProXn FBHUERGS HecorEdEs5Eratsh g"ﬁ&r’% f“&ﬁaﬁl}%" fonr?(é“r°é’§’§c'(%( "gr decr easi ng
t he i ngredi epb&n nlikusome, enbodi nents first scr atch | ayer A 164 has ot her

i ngredients and proportions. Usually first scratch layer A 164 is all owed
to cure.(dry) before adding other |ayers. 100621Second scratch | ayer B 163
is fornmed of [Ob()b]wn B‘rm\tnunietllncﬁBiSaﬂdcefliCb@i(glba1s'>9wmsllde eff@mem. preregPiss nmesh 170
| s embedded !\Jll I HONA xn]n)i?h%u%'lg\ $r'n\{m 1%\\' 19mrcmfg§.6”1&mlﬁ5aﬂc%np&‘ll ng trowelled
or otherw se a ‘1 ed I'TSt 'scratch layer brown m xture
165 is still towbu \Brhovwermn® frmrecteiticenm baire. podwiipliedtodhtt scrptil gt f ace of
first scrat e BYRL fhlOdcR uy BOPhds3hRYin AYe BhARIARARS R GlR il || al T ow
brown m xture i fo cover frrst scratch | ayer an 1?1 f?O to bc
enbedded i nt rolynovintury bét'urCéJd%‘@nd [ 06683 Bﬂbﬂwﬂ“?ﬁ‘%i‘amgl%gm Brogncementiti ous
m xture ma‘demﬁ))!cl gﬁ‘?‘?l’%md& erﬁcgeﬁmFs‘('nn@&ll;lyol(ﬂllquﬁqgcdfgryeg?t@% fibReh@li@es strands.
Brown m xture é' onerits arc m xed together wth water to fbrma
cenment i ti ous ! intludes \'cmndﬂlap;jhFl@t!hltld”"fq‘ﬂ’g l"‘se‘rtéi?‘tmm!“al%r‘ﬁ%é“EE‘Q‘ BYter first
scratch |ayef . A @guﬁqr ed. In sonme enbodi nents the aggregate in brown

m xture 165 I'hcludes sand. In some enbodi nents the aggregate in brown

m xture 165 includes perlitc. In sone enbodi ments the aggregate in brown

m xture 165 i ncl ugepowRE BT EdHidrki@emdnd i@ppailizgul ar enbodi ment brown mi xture
165 is made by m xi ng together: -90 pounds of Portland cenent (type 1 and
2) :

-90 pounds of 20 grit silica sand

-90 pounds of 30 grit silica sand

-1 % gallons of acrylic bonder, such as AC-100 from Dryvit
-3 pounds of ¥4 I'lbcrglassv strands

-2 V4 gallons of potable water.

In this cmbodiment the brown mixture 165 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 measurciments proportionately.
Fiberglass mesh 170 is embedded into brown mixture 165 while brown mixture 165 is
still wet. This mixture has been found to provide superior structural integrity, water
and weather protection. and a surface optimum for applying outer main brown laycr
166. 1t is to be understood that brown mixture 165 can be made from other
ingredients for specific structural uses. Usually second scratch layer B 163 is allowed

to cure before adding other layers on top.



-90 pounds of 20 grit silica sand -90 pounds of 30 grit silica sand -1 'A
gal l ons of acrylic bonder, such as AC-100 fromD yvit -3 pounds of "

| i ber gl aswoxrizeesss-2 ' A gal l ons of potable water. | n thiraSenbocisaent t he
brown m xture 165 aggregate is nade of two sizes of sand, 20 grit sand and
30 grit sand. It is to be understood that |arger or smaller batches can be
made by incre?sing or decreasing the ingredient nmeasurenents

proportionate Fi.bergl ass nesh 170 is enbedded | i xture 165
whi e brown [O%lur cCared &0 gy ger lt'aw'rﬁ(f’ a %‘w&‘"n%@“’ib%‘é%glﬁ?fa to

provi de SUPEhd ARdeSHTUBANYTdMfertil BN Edsds. dopaiidiig @Nntle vgaitibase q)rboﬁldamtl on and a
surface optlnun1for out er

under st ood tH&FlHr&ﬂﬁ“ﬁf%?dﬁqsiﬁﬁﬂbﬁgﬁﬁl'WﬁHE”WﬁﬁﬁW5?ﬁésme6 H?%nts f or
speci fic strycha @uatldﬁ&&: lmuﬁl/érym&:eﬁﬁnd)r(&()ﬁ la;«&h()di myadddd fdGdditisnal | onwed t o
cure before addi ng, ot her gers on to gﬁ 9083 PCT/ US2011/ 020563

[ 0064] Coat i n@f%‘b n wﬁw"@e a‘ft}‘h"i"a'y'@rc”l%%“d lethd 'S (it 51 rs‘ﬁ"‘tj&b\m | ayer 166
can be nade Vihltﬁ}hngTaﬂMngilde(ﬂfcﬁﬁf)plfcmkﬁ%ﬁﬁﬁﬁlﬁfﬂ Tld@@&ﬂdmﬁg}m@ma&h& speC| fic use
of buil ding panqi ﬁ the structural. str g q g NS

enbodi ment s AWYFL {95 QF“P’V 8 Y W“ﬁH&“”ggfdfgﬁ AT pamdf%?“buter mai n
brown | ayer 3btias @nideide thyéeanddadiitgsonal strength. In sone enbodi nents
other layers are added. It is to be understood that finishing coatings are

often applied to coating 160. These finishing coatings are
[0065] ° In the embodiment shown in FIG. 9 inner scratch layer 162 is formed to

be about 1/8% thick. Outer main brown layer 166 is formed to be about ¥4 ™ thick.
When these layers cure, coating 160 provides a smooth surface for applying finish
coatings. and is structurally very strong. energy efficient. and lightweight.

Composite building panel 112 with core 158 and coating 160 has greater tlex strength
and shear strength than other block panels due to the structured composite layers of
core 158 and coating 160. This specific embodiment is used for walls. roofs, and
beams of buildings and structure.  Additional layers and other thicknesses can be
used according to the invention for building panel 112 to achieve different panel

strengths and uses.

[0066] In some embodiments control joints are cut into core 158 before coating
160 is applied. Embodiments of building panel 112 with control joints 142 arc
shown in FIG. 14 and FIG.15 and will be discussed shortly.  Holes and openings for
windows and doors. access channels, and passageways for facilitics and air handling
can be cut into core 158 to create building panel 112 of a size and shape for the
structure to be built. Core 158 and coating 160 can be easily formed into any size and

shape structure, resulting in a lightweight, energy efficient. strong building panel 112.

[0067] FIG. 6 through FIG. 8 shows composite building panel structure 110
according to the invention. including building panel 112. A composite building pancl
structurce is any structure built using one or more than onec composite building panel as

an clement in the structure. Building panel structure 110 in this embodiment includes



applied for differing interior and exterior surface aesthetics and include
paint, stucco, and other finishing layers and coatings. [0065]In the
enbodi nerwoshoveosss FIG 9 inner scratch layer 162 is fecwas2eoe/obescabout
1/8" thick. Quter main brown |ayer 166 is .fornmed to be about 'A'"' thick.
When these layers cure, coating 160 provides a smooth surface for applying
}‘! nlhsh COﬂ.tl ngs, and is structural |y very strong, energy efficient, and

i ght wei ght NPosi ng ., fing 160 has
gr eat er flexb@ﬁf"ér‘?(j‘f‘}lﬁéhﬂ’d Jrds 'qgt‘“ J““}'hmt'mgngl‘é'{dﬁ{e'? %l Uk‘ﬂq q‘%?s dge to the

structured colmpmsbm&lnkayi&n $nt0’|00k@l‘u@16131584 avidchdodtis engbatiGlient ‘Emusldlspem fic
Z(T(;IO?: gﬁgf : ;zvuls:éo ﬁgb% (éw 01 tI P]L:;fg 3 m & lf?lmmtu lﬂg[focﬂ ele lll:an ldj4 \gﬁlﬁﬁﬂqgét ructure.
i nvention foemtdirhehit Rgopanalgud 194. trco»oacfmmgwel@dubdpénsemh q@ddne.h, pstef engt hs and
uses. [0066]In ts co e 158 before
coating 160 gigo cplg‘r?lm ﬁ)u}’%ﬁ‘b”gé]’]hﬁmfgltlo 0 BJOR m()'S Fglotu lgt;éltl(ibf%k%c%ﬁr(cont col
] o: nts 142 arséntshrawn fdorer FYGecdvbe &rtkr Rin@ic 113 aaqhd»om 190 fre ol wegsbed shortly.
Hol es and openi ngs, for . .and passageways
for faciliti®&ey dhlgl cmb%),]\cqlmalqvesotcngg() albcpfrool’u t%&m%%@-t S.Q%@ﬂglé tug?‘cr egt e bgl | d?/ng
panel 112 of c<&1c$lcz§oanldosglrﬁpé4 isqmultche»gslﬂwmmlwpetcm 0z thyidoter | @bhernd 158 and
coating 160 gca |nto . cture,
resulting i nﬁmpcl' mhtf"al%" a% and m ‘é*r'alf1 fﬂg’%/bé%néﬁs?}ragms(qﬁgﬁloa?%ypanel 112.
[ 006711F| G 6cctu|pl’nmjfghthIdG.L pams_t Hongogonpase 1B dgistads ngispanetatest ruct ure 110
according tot nel udin i 2 osite
bui | di ng pane ‘n'e(t' raﬂcfﬂ]f; ' &mum PJ)m pmg'iaﬁ'ﬁetlhg :&% fapuﬁs‘l‘?\kce%s)bﬁgdlﬁxf ﬁﬂﬂ)e t han one
conposite builzphndgocp‘am@igxai;‘)‘arinednecntemodinnntbﬁemgtlﬂ@@t‘djfﬂem Buiydi%tg panel
100, a5 showt it tenE oA g RGeSt et BRELIEE, PO g Panel

i nterl ock el emami td odter W olarcate butidisg gribod IMendven & vidr] diigrepainel groove
154. Foot er Yh*l elgtmgmstpuugxgreq,:i_agLLRQt %Elfdc@{\&(\ 81%1!3%%%@ |Il29d41d fWQllCh inthis

enbodi nent is oot er tongue couples wth building
panel gr oove1‘154n; ommoupllebbmowd tamguepldied sel 102ﬂ1t otherideart baidding Ewolt er

| nteriock el SPPTh ot ,Sm%n {%%fﬁlmt& 5991 R1ct A0 RECAS RaliBDh BelngUe 194

and footer Is e nment footcr 190 and
f boter tonguér b%llla;lelnbotlhumdé() of

[006S8] Building panel interlock element 154 can take many different forms. In
some embodiments building panel interlock clement 154 is a building pancl tongue.

In some embodiments building panel interlock clement 154 has a form other than a
tongue or a groave. In some embodiments building panel groove 154 or footer tongue
194 have barbs, spikes. hooks or other surface eftects which help to hold footer

tongue 194 in building panel groove 154,

[0069] Footer interfock element 194 can take many different forms. In some
cmbodiments footer interlock element 154 is a footer groove. In some embodiments

footer interlock clement 194 takes a form other than a tongue or a groove.

[0070] In the embodiment shown in FIG. 6 through FIG. 8, building panel

structure 110 is constructed by first pouring concrete footer 190, including intcgral



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 woaviideessa coupling for building panel 112. foeCefuseangeeseios al so
stops noisture, water, weather, and other elenents from penetrating the
interface between building panel 112 and | ooter tongue 194. In sone

enbodi nents footer 190 and footer tongue 194 are poured along the exterior
g?ggt gf bﬁl |St / ﬁtglt lgP”LlfI l)4 déaililélb péurn% g}fnc Lnfbn&l]i?‘nérfc?otgfqg@‘ g)(Elurtt.Q ]fe:‘)Otelererré?l'([)St 0

ctur
penetrate themaﬂmebmtnﬁenfanembakmeamgmuLMdumgmpahQM&memaWGdﬁb@her 190.

they cannot rhgthhI”!SmV\}éS/P}OﬁY‘ggmt eut:nl'g]lb-l hem onc ni rllgon%&p. lCC%I de of building

panel 112. ooter ton provi noi sture and
weat her prot@mtumnmﬁmmu@uﬂbdsMQnmame«nsmrBGMMngmmmd12P0®@8P8mﬂhﬁwng pane

interlock el Z)IWEUSW% oqt%g(wggﬁ: ?‘Jﬁ an?’?i%lzl%l pdngr e(Q)Rf: 19‘{ r§Ulldl épﬁ&mlﬁmom ment s

bui | di ng pan enen di ng pan tongue. In sone
enbodi ment s MMmhdnmgdpah@hpkmkebMdeomienmnmﬁmﬁm\has @ thisr m ot her than a

tongue o 12 R Soys, bun&m{,kmm od] TROHS bl AL Bt BABGL: GhoeKR 154 o footer

tongue 194 h Aooks or ot her surface ects which help to
hol d IbotermnanU@ulgm)mﬂcbmmbMdngowamép Gr boeabedmen[fOOBIPRBOL er

i nt erl ock el elmFﬂnde%cmncc?ce}rt](i%%h.x l‘ﬂpurl?w%o I%Selmﬁh(i\aq{ mi"lGI({] §1qm~%1 tﬁ&@ﬂ@d' ment s

f oot er |nterWoc groove. |In sonme enbodi ments fboter
i nterlock cIEmeﬁtmlgdqmake@ﬂehéﬁnmxoﬂhermmhahuamwdﬂ@w@réwga-@%d@ve

[0070]in the g goqcl, (,ouhlc(?}émg&a I9 %mt@mtom’ Q‘)l!lngttl"c \F‘J4Glnd §ulldmﬁ| Jagélng panel

structure 1109°1s"cons pouring-concrete footer
i ncl udi ng i ngregeals4. Cootngr! 68 Gmgpiedl(%pma@] af@lm@lf‘elnpﬂbwmquﬁ“@(‘)rre

embodi ment s | 99.};@[60 Q}H)lus,d P)q% 1?9&1[ nhlmél qL&L@S@BQ‘F&%tC tFQQBl‘?JuW@mand fogt er

tongue 194 are which results in footer
| oot er tongu@umgﬂlh@ﬂng.@mbumnmegwa$mwbﬁbWePe*wﬂ@@é’é0‘u"b‘53“’

create second surface 116 of building panel 112 as shown. In some embodiments

coating 160 is applied to core 158 and footer 190.

[0071) Building panel 112 in this embodiment has coating 160 applied to two
surfaces, front surface 124 and rcar surface 126, of core 138, In some embodiments
coating 160 is applied o only one surface of core 158, In some embodiments coating
160 is applicd to all surfaces of core 158. Coating 160 can be applied to any surface

or portion of corc 158 to create building panel 112 according to the invention.

[0072) In some embodiments of building panel structure 110, core 158 is built and
covered with coating 160 to create building panel 112 before being coupled to footer
190. In some embodiments building panel 112 is made off-site and shipped to the
building site to be coupled to footer 190. In some embodiments building panel 112
has track 228 (FIG. 18 and FIG. 19) coupled to core 158 to cover a part of onc or

more than one side 180. Track 228 will be discussed in detail shortly.

[0073] In the embodiment shown in FIG. 6, building pancl 112 is made in-placc

on footer 190 as described above. Multiple building panels 112 can be added to



Concrete foundation 192 is often poured next. Building panel 112 is coupl ed
to looter 190 using | ooter tongue 194 and buil di ng panel groove 154.

Bui | di ng wenell/@idscan be constructed and coupl ed to | o®@C&US2AG/020563TANY
different ways. In this enbodi nents buil ding panel 112 is constructed
on-site and on footer 190. Core 158 is built on |ooter 190 and connected to
| ooter 190. In this enbodi nent frane 130 is built and connected to | ooter
190 using bolts 1 140 of core 158 are
coupl ed to fVéH@“Tgﬂqﬁpr%m@ﬂ“ﬁwHEr '0 8§ Wﬁi “ﬁ"%gh%ow 83?34 to create
core 158 coumk@d,b&nb@ﬂkemxmaﬁmmsmnglhomUQﬂmﬂmnguamﬁﬁamawdmbupmding panel
groove 154. ing 160 is.applie L on o ;hls

arbodi ment " ooy taer PR RRRrERd Ry FLPTEL B ARY. f5hReirBualilybe

Create firstb&Mhﬁa@mJ1mnkmﬁsMmkbdmmgspangtsimzmuanﬂnceamnhgmmﬁw IS applied
to rear surface. 126 of to create 6 0t puil ding
panel 112 asblglﬁgwan? tuéc ll]()nﬁlemonﬁ,ecm mdunmﬁ%gpﬁgi%gl Ie,fgs(?lguéﬂtl ad $ core 158
and | oot er 1&@dmLOGV&LBUM%dmn@mpamEhummﬁdﬁnumhpg1%ﬁb¢ﬂdmed0S%gg coating 160
applied to two sur f f fRGR kb 00f core
158 |n SOTTE llér%B?j.‘nﬁéﬁlﬂ mLBEII{C %tl‘llc(il aﬁ% zélll?{]pc lﬁl{ﬁﬁmﬁlﬂ{n Conelcslur ace Of core
158. In son9membmHMngnn3mmoabum@u&@ﬂmwshawpﬂnsuusowmhmNémmﬁé@é§ of core
158. Coating surface or portion of core 158 to
Create buildFﬁgoncmnﬁmif?pggﬁﬂVﬂugnﬁw%“ ﬁﬁLlnventlon [0072] I n some

enbodi nents or bU|Id|ng panel structure 110, core 158 is built and covered

with coati ngqlo%@ﬂ toBE’chﬁﬁi_ dngl!;hlumu@gl(p%rkﬁlnwlﬂnzrlbﬁf)(ﬂﬁ@u haiapgseoupl ed to
| ooter 190 n sone enbodi nents buil ding panel 112 is de ofL site and

shi pped to t#ecwulyd wmg‘ ﬂmc@ as goayae bLpIcadnt grereddrereed &g XS o e

enbodi ments  Qujchei BEnBARE] holdiilAg phiter€ k2 idPthck Fhile thd &esbdtthufidify pdid) coupl ed
to core 158 to cover a part ()lone or nore than one side 180. Track 228

will be di scieswer |19 igeeued 18Ret yyes of farayleckping AsBHBIG8 REFE™EKown i n

FIG 6, buil di.ng.pape&l W”;]H]s%mh{ﬁt ﬁ%p&t t'h[\ﬁﬂ:'l@@ﬁmﬂrhd&Qk&flu&&@ iagedriscri bed
above. Multiple building panels 112 can be added to gp ﬁ%te bui | di ng
panel struct aditEdogedeer ﬁﬂé”m&%ﬁ§’“d%PWFH@QYCVPBHFEUH LAEy i dges, of

any ot her degi{igdoskf MUt ese llerhdlistuRiainBRtus€laBROGItiesthttulcdi Nng panel
112 forns part oOf building panel structure 110 mhlﬁh IS a 1. In other

enbodi ment s ErtheidignHemerucienae §pimscossry ¥herusgrrardiag pavt Ures and

buildings in 1&9.‘219@@%%\\% fidh. tBUllhﬂL Bglcﬂalnehmﬁllﬂ v&h b Raslph@.of bilBQiTe
enbodi ments building panel structure 110 is a buildin

enbodi ment s Baicl YRy 'PRAISTEETEEIOH Wbmfiﬁﬁﬁ§“‘°%PPd@ﬁm%lﬂbgﬁﬁb“ﬁnbodlnents

bui | di ng pan@kh%M’ WRAEVR pakd &F th&ccﬂuﬂd’dﬂ@lhw’cﬂmq Bu:h|c6|lhﬂl@tcp&l’kﬁbngﬁiri‘duct ure 110
is any building, structure, or edifice of any shape, size or use which is

f or med of at“Fé@§ﬁdBﬁé“ﬁﬂVPdﬂhﬂhﬁaﬁél according to the invention.

[0075]) Building panel 112 in this embodiment is stronger than other types of foam
block walls. Core 158 and coating 160 give building panel structure 110 the strength
to both hold building panel 112 secure during construction and withstand strong
environmental elements and forces during the lifetime of the building, such as wind
and earth movement. Building panel 112 is environmentally friendly, creating an

energy efficient structure using recyclable material with less waste.

[0076] Building panels 112 can be used to torm a wall, a floor, a roof, ceiling or

any other part of a building or other building panel structure 110. Building pancl 112



[ 0074] Bui | di ng panel structure 110 as shown in FIG 6 through FIG 8 is
structurally sound as soon as coating 160 dries, and there is no need for
ext ernal wWonroco90sss el enents to hol d buil di ng panel- 11 PCirspéianeosehi | e
the-rest of building panel structure 110 is created. In other types of foam
bl ock panel construction, for exanple, the foam bl ock walls cannot support
thensel ves until the entire structure is created and fitted together The
wal | s need to be supported by external el enme

constructiodﬁfTH8§@P %@wwa|y§fwn PU?&VaEFEHE%WV“ﬁggﬁm{ 1+WTﬁ %e structure
t oget her durpuiging@ns partietd lﬂxl’lchag.eBl’mlingmmes&ang/pMMunllkﬁhmgmblmmdwﬂg panel

112 according to %he inéfngigp. Pui qg § nel s 112 formed each day as part
of buil ding %&ﬁ@?‘%?é?@ T PRt &St P RET 0P R $Bund and secure as soon as
coating 160 dries, and each day whatever part of the conplete structure has
been conpl et folGhls@psi ng.
[0075]BUI|dI§H ganef{11%uﬁ@ﬂ#§ﬁ§“é¢q@@?ﬂ§ﬁ5m?gngﬁpgﬁﬁ%§n#ﬁan ot her types of
f oam bl ock mmhwsuiﬁmﬁéllﬁﬁtaﬂﬁnsbavkwgmm6®ogfvé‘Bup4gﬂﬁdlﬁ5ﬁél structure
110 the str elggu}mgl%rrpigtsatn@@cqt»bbjlell]gddﬂlg‘.npsa(n%lnkﬂr&zpﬁ@lclq'2QVIQFUC'OQQ sgonstruction
and withstand strong environnental elenents and forces during the lifetine
of the bui | dinplgdesstictmess 2% prubeddel! ie aere hSFroipdhepmbodBuet diemg | Phpier112 i s

envi ronnent al dgy. £y 4 J?'(‘EU: Eal FGRE AlehiBErs 38b. %ﬂ%ﬂ%uﬁté‘a! 6d:@0be ShdnmEtiMng usi ng

recycl able nmateria ' ess waste. [0076]Building panels 112 can be used
to forma ma@hbmmnﬁmoéVucwv%ddiBS&@HKﬂ#@“@@‘ﬁﬁyONﬂﬁﬂﬁ‘ﬁaﬁ@“éﬁta bui | di ng or
ot her bui |l di i ?nglw ﬁthH(S]E Vfﬁﬁs%ﬂgxlx1 nﬁlt'lllcl (ﬁi!nnigs_somﬁé méd2272@8d P@fidal of bui | di ng
panel structure accor he invention can be a conplete building
or a part ofhaNbupmu@ﬂgT“BubLdww@ﬂwaﬁéw“&%?°ﬁs“ﬁ&rw‘B%“HHWPHWHg pane
structure 119\09?1”\&'&951'3111%5% (Q) pi@d Rri.Gid6uct f55f @NBARCKD 39k h&fpléilttﬁ ucture.

[0077] FIG 10 through show addi ti onal enbodj nents of el enents of

bui | di ng pane¢ﬂl®12d'aﬁd\btvb¢'1 'éh—nb’ thiamay cergd pbinclide vertica framy mebery G 11 show
hori zont al Cﬁﬁ&dﬁﬁ&tlﬁ&nsﬁ vhtn\eﬂwﬁ:mfgﬁibﬂ‘ﬂ@k&wé‘d 1Buid gijent veangl 112 where
core 158 includes wre nesh 272 enbedded in core 158. In this_enbodi nent
frame 130 ofﬁemﬁéwmsgﬂﬂh%ﬂudé§WWéW¥¢5§PW#W§h§” éWS”E@@““dET@W are steel

box tube col yms, kl{‘ﬁ?hl\ﬁu@m@%@?m? is Wk @ edBsitReed 90 h&;d&‘hf\&iﬁheﬂumt ween and
coupled to two ad]acent vertical frame nenbers 132 as shown in the

drawi ngs. W memheshi Qﬂﬁ“éﬂd4VéﬁﬂP@9N“$?ﬁﬁbﬂﬁéﬁH§F§lT@Edbgﬁ“%ﬁuﬁﬁubled in

many different; WaXsre hdnbhe @Hﬁ@ﬂhﬁﬁ%%m&h@m antiviR HBE 7272 Cb\&l(ﬁioupl ed to
L- br acket 135 L- Bracket 135 is cou to vertical frane 132. In

this way coreﬂm§8k¥hbWu@e@“V@Wﬁpﬁdﬁgﬂvbﬁé“WEWB€W§713?b%W8d%h %hesh 272,
where W re mesh,idbe iis§. W Rl821Qab YOcRPIc@ERNbra¥dt i 3 Sl mdny ameerarenber s 132
In this may core 158 includes vertical frame nenbers. 132 an

ways. In FIG. 10 wire mesh 272 is coupled to L-bracket 135 using screw 137, L-

bracket 135 is coupled to vertical frame member 132 by welding. In FIG. 11 wire

mesh 272 is coupled to L-bracket 135 using hooks 138. L-bracket 135 is coupled to

vertical frame member 132 using screw 137, In some embodiments wire mesh 272 is

coupled to vertical frame members 132 using other coupling means. In some

embodiments wire mesh 272 is chain-link fence. Wire mesh 272 adds structural

strength to building panel 112.

[0078] FIG. 12 shows an embodiment of building panel 112 where C-channel 136
is embedded in block tongue 152 of core 158. FI1G. 12 shows a vertical cross-section

of an embodiment of building panel 112, showing core 158, coating 160, and block

24



wire nmesh 272, where wire nesh 272 is stretched between two adj acent
vertical frame nenbers 132. Bl ocks 140 are cut to shape and placed around
verti cal woana/vesssers 132 and wire nmesh 272. Vertical frcamsomobesss 132
and wire nmesh 272 are covered with blocks 140.. In this way core 158

i ncludes wire nesh 272 enbedded in blocks 140 of core 158. Wre nesh 272
can be coupled to L-bracket 135 in many different mays In FIG 10 wre
mesh 272 is coupled to L-bracket 135 u5|ng screw ket 135 is
coupl ed to vE¥tilear 15+ mslorbnpeinelBoriens cgisng) “’l“ﬁh mthade h’_'i’ PR resh 272
is coupled tDmlan@m‘ék&lmki’:ﬁ?usslcmgmhpo%ss &B&M&hblbmk&ﬁ@l&l&,vl gheoupl ed to
vertical frame nmenber 132 using screw 137.

enbod n re nmesh
272 is coupl@6”98”V€V@P%é?“$Wéﬁ€mﬁﬁdﬁgﬂ§“1§§ ﬂggﬁim“%?ﬁé'ﬂg 5@% ng neans.
I n sonic enmb@id¥BRb K Wek@hdWBEMdDlAcdi@ BI@ERMMhEINES.f BRCEeatd¥d wrongsh 272 adds
structural strength to bU|Id|lg Eanel
g

1 FG. 12
enmbodi ment oﬁmbﬂPPHPﬁQQ%ﬁHbW@l &hﬁ%é% Féﬂéﬁhﬁ“L% 5F@°é§€0@§@g in bIock

tongue 152 i &@eore 1383 biidmg fodeiShowg@cyverichimal 1 36 embaidsemtilar of an
enbodi ment of 'building pane ﬁ 112, show ng core 158, coating 160, and bl ock

140 of core 'P88<iRteri ocking using interlock el ements 150 whi ch incl ude
bl ock groove 154 and bl ock tongue 152. C-channel 136 is enbedded in bl ock

tongue 152. @p'm;lgfngrocin@gqq,'nun 3Bl B J#g@ ReBhQGEs | 1o MhusERNE e and

bui | di ng pan I's's pr ot ect
C- channel 1361ﬂﬁhm&cmﬂe@hesuatmﬁmmmgemI%bmdéoﬂhmnmbéﬂw&mnl@hénﬂM@ blocks

140, which furt t hens,core 1 t of buil di ng
panel 112 i nc]‘b‘g‘“““‘ of ilidind pi:L Rl e @g' %I‘I i H’f’%&ﬁ*"(‘é‘%‘g{ﬁ b%g‘g" [ 0079] FI G

13 shows an gmblodigverit4.ofoobuwil Pdinplgdgpdmeatr tsltgum?%rlbnlllm Pﬂllld‘ irstvatiing an

al ternate enbodi nent. of R of ¢ & (! o I 154.
this embodi ng?c.tllm, s\btllh(csjlu lgtl( aneﬁfnxg{t{rqlu 841&‘1(}%)13&!' l?!or}gltgrgﬂ)gaﬁgqmg,lig n

i ncl udes bU|I@hmgmpameHSQOﬂguamﬂEH Cﬁ@m@é60m@@uhﬂ@hudésmﬁbmt@P“WUngue 194.
Bui | di ng panﬁlwm%ﬁg n% 4% Lcnlto(;[tgrggqu O\M Fﬁ f@g&% it AR sl:l'(gﬁld to couple

bui | di ng panel oot er ating covers core 158 and footer
190. Cbatlngp&ﬁ@ucc@abg$ﬂanb&nn¢aﬁmt@nﬁpbmeMGC%@W§b@béﬂﬂ@6ﬂﬂ£ﬁﬂ%ﬂ|ng

oot yeen T 20t fhis ha-AMk GRKS: BuiRlar BURLLL 1TDLShULASRAULAL RRARL At ©
coating 160, nd ements cannot clinb footer tongue 194.

Thi s protectskmh95|nter|or of bU|Id|ng panel structure 110 from water,
noi sture, and the el enents.

[0080] FIG. 14 and FIG. 15 show embodiments of building panel 112 where
building panel 112 includes control joint 142. Control joint 142 is used to control and
prevent cracking of caating 160. Control joints 142 can be included anywhere on
building panel 112, including on any surface and running in any direction. Control
joint 142 is often placed at arcas of stress in building panel 112 or coating 160, where
cracking is likely to occur. such as at window corners, or where two walls mect or
where two blocks 140 meet. Control joint 142 includes notch 141 cut in core 158 and
control joint reinforcement mesh 144, Control joint 142 includes control joint
reinforcement mesh 144 to inhibit cracking of coating 160. Notch 141 acts to direct
any cracking that does occur in a particular predetermined direction. Control joint
reinforcement mesh 144 is a metal mesh in some embodiments. In some
cmbodiments control joint reinforcement mesh 144 is a fiberglass mesh. In some

embodiments control joint reinforcement mesh 144 is made of other materials.



[0080]FIG 14 and FIG 15 show enbodi ments of buil ding panel 112 where
bui | di ng panel 112 includes control joint 142. Control joint 142 is used to
control awo 2prignvesss cracki ng of coating 160. Control | oiPoTaIStel2/oewn3 be

i ncl uded anywhere on buil ding panel 112, including on any surface and
running in any direction. Control joint 142 is often placed at areas of
stress in building panel 112 or coating 160, where cracking is likely to
occur, such wi ndQw cor ner s two walls neet o re two

bl ocks 140 rrgét“""éﬁﬁ‘t'r“gl‘bjbi“rﬁ't"vﬂfﬁ“‘irH‘é‘("bii‘g's'"HBH'@H"glﬁTC‘BU“ﬁ b'PH‘p@"é 158 and
control joi ntokeebHhay pprRidtcons foidt4dnfol@meit@hesh 04 chdtihgilBehiugdesolcont r ol

joint reinforce t S 44 to inhibit ki ng of _c '160. Notch 141
acts to dlreéquﬁg EHE‘E ﬁ‘” HPYey %”%Hﬁﬂ?Fmﬂm d'drﬁpﬁﬁfﬁg“%WEQeternined
di rection. Cnmzmmhdpﬁnmnnnmunmmnﬁen&mhuma@hmlmémﬁaoahnetmanESh in sone

enbodi nent s nts contro ei nf or sh 144 is a
fibergl ass n@?ﬁ'??ﬁﬁgbhﬁugﬁgﬁ ”hﬁng”th¥+ﬁth?WWﬁm? “%fo?% nﬁf"nesh 144
i s made of obhem matues | @l & coaticpnbl ©hilg dwE midde il 63 srselatvetdmb\ylacmtﬂtd ng notch

141 in insul at t 140. of trol
Foi nt rel ni of CHRBHE SrUCHEERA A L RS 160 P T eb R T REPRET IS Pl G 14

shows an enon4aB@hrmhhbmlMdhngnpamebcﬁianmheﬂmcmbatkmbfpmunvﬂl42aaccord|ng
ath hle : nv-entSII CO 1 lﬁgﬁ hecsl Cai ‘I{I [ IJ(?!QI Cl OICLI'H-(,I n cshr?% runs Slle-l ClhnS bluCIIlLdl ng panel

. In this®¥ 6&? RSP FEIO R ﬁf reermeit’ MK "T4% 9'$“enbedded in
br own nixturem&6&umamBnatbmgﬂyﬁmnmhmHEmbmommhm%«ﬂmngh&ﬁ8OM$u36®hﬂ wet ,
simlar to the a n,_.of e 160. Control
joint reinfof? EﬁiﬁWﬂﬁgéhﬁﬂﬁ4mt%$§Fggﬁgfuﬂqﬁi%“% d"gflgh'c ?gyﬁnsevera
i nches on eihhﬁrn@hd&umﬁhmmkmh|m4meMQJan§pé2|ﬁﬂbm@ﬂbbd&MﬁﬂhndGﬂﬂrol j oi nt
rei nf or cenent sh 144 e ot.ch,141. Contr ol
j oi nt reinfow]gﬁéﬁfmﬂéghmg Wf?éhﬁ?ﬁdﬂ?‘é@%‘?nééfgbﬁé?‘%QnPWBN joint 142,
i nhibiting cmamk&n%nxﬁmamnﬂglaﬁo whi ch can be unsightly and can all ow
noi sture and el enments into building panel 112. In this way building panel
112 includes control joint 142, where control joint 142 includes notch 141
and control [IAt r &l&f br dewenr cviedincoyal bufldiog el B2 vith WRBNEOEh embodi nent
of building Qaﬂedw.mr& RGO, Qhierd: CdRbl ,%412@cm@ltl&s@guxtr@nctt&neunwentl on,
where control joint 142 includes square notch 141 in building panel 112,
and backer r bdldBoPEpld S enK datkenad 2 1Wdtbﬁ‘i‘ﬂe‘“éh‘bddl‘lﬁ‘eﬁt‘b‘b‘fm‘dﬁﬁf rol joint 142
according to.thg) |<ﬂ§($ﬂi !1&917(111ﬁqn¥l{cci)111vd1tmn Lol Jnfn@ﬁ@ﬁm@ﬁcnmh\ led4s i s
enbedded in brown m xture 16 coating 160 ‘at notch 141 while brown
m xture 168 icwbeddid jn yayn “‘$“|1W'F|lé$ oftcgatpgd 68 phratdidtt shilepropingdicyrcass mesh 170
in brown m th BE f qllr)@&cl e&tntlﬁr toQPc,aIﬁpﬂ&uJ@Q fh'@ﬁ 1= Mmedh 1 703CkRinhaduR32 and
sealant 234 is used to in notch 141 contro{é|0|nt 142. This
enbodi nent oﬂ6%oﬁﬁWGPmP@Nﬁ9h%ﬂ?”@r%ﬁbég“bjﬁﬂé@“@UF? dds ed Uil i ng pane
112 once fiRpbghi£0atbRGS (aﬁtemapmng@,qbo(..nu{tm&m% ol 4dirOgespanel 112
i ncl udes control joint é where control joint 142 includes notch .141,
control | oi nBurfasE Af bw&*@wsﬁtw'dé%ﬁ"chNh B%'vaé%mkw“%ﬂ;z'n thinorox Building 234,

[ 0082] Bui | di RgPRMEhcIShdsWatt Roirk 102 306RIHIRY jdiM 1ub ey daventéron i ncl udes

bui | di ng panels with cores and coatings of many diffe.rent types. FIG 16
t hrough FI G cgiprol joint reinforcement mesh 144, backer rod 232, and scalant 234,

[0082] Building panel structure 110 according to the invention includes building
panels with cores and coatings of many difterent types. FIG. 16 through FIG. 21

show an additional embodiment of a building pancl according to the invention. FIG.
16 is a perspective view of building panel 212 according to the invention. FIG. 17 is

a pcfspcctivc view of core 258 of building panel 212 of FIG. 16. FIG. 18 is an end



show an addi ti onal enbodi nent of a building panel according to the
invention. FIG 16 is a perspective view of building panel 212 according to
the i nverwODan11/5b$35 17 is a perspective view of core 25&cofusbuilloghssg panel
212 of FIG 16. FIG 18 is an end view and FIG 19 a perspective view of
track 228 used with building panel 212 of FIG 16. FIG 20 is a horizontal
cross section, and FIG 21 a vertical cross section, of building panel 212

of FIG 16 usin track 228, an oat n . JBui | di ng panel
212 accor di ng'et‘g‘“gﬂfe ‘éﬁt“i"ffrﬁ"’? ﬁ'&\"l?gl%%d&or @“2‘5 9’ gg'f’%&@w?g%%coveri ng a
portion of ari@dge rok. ZIDIEG11315&:1ta5trb45dbd’mgnpﬁ\ﬂ@ﬂlGZﬂlZn astichaws stdiioh,he

enbodi nent of _Fl as, I urface 2 nd, surfa 216, and four
edges 180 colEPe '"w‘“tcp E’k‘g "i§8 6S‘I"H‘5tcﬁl 5™ n'{ﬂfge;ﬁ}gﬁ?d f9eres I;(rrburface 214 is an
interior surface and includes wall board 242. Wal |l board 242 is made of sheet

rock in thi S]f(%gb]c’dl gﬁlmmgh ﬂcltﬂbslcc%m?lgqbrt@cﬁkvc%ﬁ&?ﬂ@u&é{ BQC@S gl:\l(ﬁfl'icg an

exterior surface which udes coat Int . I'n sone enbodi ment's of
bui | di ng pand!s @ieringmatontiohjof gn edugof gree? 381 PuildvrzPewd AL Suhdwee 16 i ncl ude

coating 260. [, 9<Q§,4%1Flﬁncl7m%h\0m ea,xa%rvw%@tdnw@um@w;@ n&%ﬁed%é@ns@s used
wi th buil ding panel 21 . 58 uses frame 230 which has a

"square ser pemticddy tragtidpd 'aﬁﬂsfh\dmmleﬁl F‘ISGU"Q@ AHAds migeriggurtygerpd r ect angl es

of insulati ngmﬁltd&l{ﬂlllﬂ[uﬁh o) oKIRdQ A4b b ﬂuﬂg of Qa&h%c@ﬂ%élﬁn@m%&d%anflﬁam? 230
squares. Frane I'S arvanlzed steel 1n this enbodinent. In sonme

embodi nent s fhr*e&mémﬂ@(}ni weasaraqe?pels dofvx‘ﬁmlé}"faq‘-r\‘"\!ﬁ"hé‘r‘”‘éhﬁ@éﬂ‘&ent s frame

230 can Dbe fggimag s&ﬁ&’m%hﬁmtﬁt%H@J.&Ld,%u”ﬁb SohipfiSt S%H‘Qch: A9 aMPQEongP! astic, or
an equi val ent nateri al his enb ment 1nsulating structural blocks 240

are EPS foanfustagek, indud gaiinedlensity. Qther materials and densities can
be used for blocks 240. Core 258 is an exarrpl e of one type of core t hat can

be used to c&g@%]e bELé'di ng \Faqnel 21(2 Clwh o Qag . s rame 230
and bl ocks 2 an UISBOY Y PR S VA 80161 (“,ﬁ'féﬁ1 Hﬁ b%\?@ff’ '?i‘é accor di ng
to the needs2foftthe. bai ¢ @it DER ukOOSR] Borveridbs b nsqube sefbode n@ape Khown i n
FIG 17 has ]:l{‘ocx)vrl]\tm ?’F{ f]% and ']'?8 20, with rectangles of insulating structural block 240

filling in the space within frame 230 squares. Frame 230 is galvanized steel in this

embodiment. In some ecmbodiments frame 230 is other types of metal. In other

embodiments frame 230 can be formed from other structural materials such as wood,

plastic, or an equivalent material. In this embodiment insulating structural blocks 240

are EPS foam blocks, one pound density. Other materials and densitics can be used

for blocks 240. Core 258 is an example of one type of core that can be used to create

building panel 212. Other shapes and sizes of frame 230 and blocks 240 can be used

to form core 258 of building panel 212 according to the needs of the building.

[0085] Core 238 in the embodiment shown in FIG. 17 has front surface 176
which in this cmbodiment is covered with wallboard 242 to create first surface 214 of
building panel 212. Core 258 in this embodiment has rear surface 178 which in this
embodiment is covered with coating 260 to create second surface 216 of building
panel 212, Core 258 has four edges 180 in this embodiment. [n this embodiment
edges 180 are covered with tracks 228. In this way core 258 has front surface 176,

rear surface 178, and at least one edge 180 covered with track 228. In this way core



which in this enbodiment is covered with wallboard 242 to create first
surface 214 of building panel 212. Core 258 in this enbodi nent has rear
surface 1wO 20483 N this enbodi nent is covered wi th co®Cirny2@602G563 cr eat e
second surface 216 of building panel 212. Core 258 has four edges 180 in
this enbodinment. In this enbodi mrent edges 180 are covered with tracks 228.
In this way core 258 has front surface 176, rear surface 178, and at | east
one edge 180 covered with track 228. core. . 258 has front
surface 176. 27%h fophyusface 179 g5 shidse ligé‘d“hh‘g& #‘é@ﬁ‘ss B3souubP &¥¢t o core
258. Core ZSSSﬁmwﬂBH&omngthehd .nwanbm an haanhav@banyzdi@npe &i ze, and
shape of surfaces. where 'surface des, bot h si des an d ed In this
embodi ment  ofWHGEY uheHE ER ”‘Eﬁé“d’“ b4 3R e B et CRSF %“‘f’hgn one of the
surfaces of e@IEn2REII292 6 PYBLLES Mcloh moaahidinge 360 sirficaaiMeoebddi ment s
~coating 260 is ap plied to a both fro t surface. 1%@ and reﬁar su face 178. In
sone enbodi né‘h‘t“é“d*fWél”“Eﬁat(’f)ng%scﬁ?‘ec“éﬁ’ﬁl"?eéﬁ ceying 28Rt el Aea®9%6 or rear
surface 178. fibix c,aﬂma 1epbadicaaniisccal7s bui ot agbaanelts 24& c,aatp(gﬁ ticon of one or

nore t han one of surfac of core 25 f buil 12 is covered
with coati ng‘"“i‘g‘ﬁd s §‘8U‘§%g§’ Oééi?“l"flé’ﬁ‘.cc ?ﬁg 'bﬁ%&"'&ﬁ@%‘g%ﬁ’gt Fb“'] "Bui | di ng

panel 212 a paid2@m ]Q)ﬁn(mﬂﬁo@d’omﬂfredtlham@nﬁmfthiehef&nriﬁo:eibumfingtore 258 of

bui | di ng panel i S cover. fer can have a
coating appl Py &? |2> ‘é“‘B’SWDVdﬁ ('8¥Ylméq ()&aiﬁl HCUSSEC eaxhcr fl ion% cn{lgodxmcﬁg%f ;

uch as coa coating
160, coati ngh&ﬁ@n«.(;dmaczuss@dmbabeasn)c ocarnombﬁuhem Otmatmrf@cﬁif@om.dhﬁlg‘ to the

i nvention. coatii rotect, 1 surfaces S 8 and. bui | di ng
panel 212, p B@F gl gnéft ‘?'b‘ BUF f Q?ﬁb‘"[)%?ﬁ‘e' 2(%? cqn%ae eean“é)% 'S, weat her,
and noi st ur e appleiEedTRal i gy hmfaLdbmg apa«mehg 242 coaging lqsﬂ o«wndg 3@ snoot h,

aest heti cal | | eas|ng, surf ace for ap e5| tings.
Coati ng 260 %HP“* i“f&%ﬁrh‘éﬁ" gicgy "éé‘é‘cﬁpi q“‘y‘"y‘[“g ‘r"éh ; S"“’qng 212

i ncl udes cor &e2bBaceanittotd BGkin2R81ddeuphad |2, (pxccurcetra@& toFEhﬂ}ij_Banahd FIG 19
show t he deta of this enbodiment . of track 228  Track ny uses.
Track 228 pr okei‘f‘é’ ‘tl‘H‘é“‘ésdﬁé‘mé'r“;‘n%id:"é’é‘“?%f}' "Brpgr"%@“’tthuél? e a'%:"gvgfé (m;r ovi des a
means to cou |cﬁldbul';Indhmgaeptaé’tezlalI)Zﬂlads\'lu'gtshrfh]i:Iﬁ(&l’apbiuingdhm@}:s'pahléﬁ@ and ot her

Fi’ . . (

structures. pl i e(;ggn ng‘ﬂ q‘gﬁ‘g" (&).ECfo'é‘s%RLx}{»'n?gra predeterm ned thickness

of coating oﬁ""(‘i"S s"'a neans moi sture and water that
permeate buil ding panel 212 to exit building panel 212. [008711Track 228

I ncl udes bas ti 0 panlt NG HARE cHOBES. ARl PR 28OUSHRA% BRE bigon of edge
180 of core g%§@f %qh&az’lel\elg |7rrlllebnlt t?acks 228 are co(ugs(ﬁ)to each of the
|

.four edge sWl€atiendF3C. bf shewrtee dosdls g thitrabpdipyntmf eack 3. Plek 2Bgws and FI G

21. In this %Ql??g&cgeﬂt]dp__ @& 1h0Rd %%QHQTLQ bf QKB 3248 11 GOV, %x(ﬁ’«ldlcc four edge
surfaces 180 of " core . I'n sone enbodi nents base portions 220 of track

228 covers somengaroupht buldingefnd Ak widgehgpriidipppantsandptheiGHuctyisg . Base
portion 220 qf l])pli [aPl&x%@@d@Q&Qﬁaglyﬂ& a predetermined thickness of coating on core 238,

and provides a mecans for moisture and water that permeate building panel 212 to exit

building panel 212.

[0087] Track 228 includes base portion 220, where base portion 220 covers a
portion of edge 180 of core 258. In this embodiment tracks 228 arc coupled to cach
of the four edge surfaces 180 of core 258 as shown in FIG. 16. FIG. 20, and FIG. 21.
In this embodiment base portion 220 of tracks 228 covers all four edge surfaces 180
of core 258. In some embodiments base portions 220 of track 228 covers some - but

not all of the edge surfaces 180 of core 258. Base portion 220 of track 228 according



to the invention covers at |east a portion of one edge 180 of core 258. In
this way building panel 212 includes core 258 with a front surface 176,

rear surfwoeoli7i®gsledge 180. and track 228 coupled to coPreTaB3011e@ek 228

i ncl udes base portion 220 covering a portion of edge 180. [0088] Base
portion 220 of track 228 includes rain drain channel 250, as shown in FIG
18 and FIG .19. Rain drain channel 250 collects noisture and water which
may perneate into the interior of building panel 212 directs it to weep
hol es which H1TPeWYEREN FRYCE B FORRY £ Y54 §1 Q’é %5%8?@%2”"? N his way rain
drai n channelgda0keen2 hdivdel g BaRGh adiodt furfaee FA6OIRENI satferenak, «ipé st ur e

bui | dup which can cause_rot. nold or deg tio f buildi panel 212. In
this way baséShand ik 2%%6‘“’6{“’%“?%%2522&"4°k§?€ﬂ’é@9?8 A 'ﬁ’t‘%"rﬁghannel 250.

[ 0089] Track 2a8rihfa pdrtien edagdigment includes first opposing arm 226 and
second opposing arm 227. Core 258 slips between first and second opposi ng
arnms 226 and 227. First and second opposing arns 226 and 227 coupl e track
228 to core ZB88Whi Besehwitiodi2Agotraase P2®ingudes rijeidragy dhannpbddl. pyrhgwnine

embodi ment s fF'l(r?S#8 ‘1(?199??6“9 l@lﬁxm&i%@hzﬁﬂg 2%@9(9&@(59%%& R \%&‘xa%% lfug)j ctionably

engage front surface and rear surface 1/8, respectively, of core 258.
In this way peracke 228 thcnoidesbdiidmgpansh pbksindgirastait xpsecangles wbishd opposi ng
arm 227. In LIRS i AFK R4S 1 S0RSm ANy kI itdecnhib it s@PPOSI Ng arm
226 and secoﬁﬁugggggﬁﬂggggﬁﬁfgj. T%OQO Tpacﬁ 2£§rin'thi§dgﬁbodinent

i ncl udes seakewpaddng phiwhhi@ltice Fpm igemp! BpeEbuddurpith eppaysgrgised to

contain seal - ) Wiiladl:ng.panel 188 RRlif &hokoget her at
i on 08,40 o PR Ao PRI R A2 Al BRAiAI 00 RbcRchak

; 1 (
their respecflve tr _ ow in FIG 244 provides a
flexible, watetudcana diin changtit?>&eal between two buil di ng panels 212. In
this way building panel 212 includes track 228, where track 228 includes
seal spacer channel 222. = . . N ) ;
[0089] I'rack 228 in this embodiment includes first opposing arm 226 and second
opposing arm 227. Core 258 slips between first and second opposing arms 226 and
227. First and second opposing arms 226 and 227 couple track 228 to core 258 while
building punél 212 is being formed. In some embodiments first opposing arm 226 and
- second opposing arm 227 frictionably engage front surface 176 and rear surface 178,
respectively, of core 258. In this way track 228 includes first opposing arm 226 and

second opposing arm 227. In some embodiments track 228 does not include first

opposing arm 226 and sccond opposing arm 227.

[0090] Track 228 in this embodiment includes seal spacer channel 222. Seal
spacer channel 222 is used to contain seal 244 when two building panels 212 arc
being coupled together at their respective tracks 228 as shown in FIG. 22. Scal 244
provides a flexible, water- and air-tight scal between two building panels 212, In this
way building panel 212 includes track 228, where track 228 includes seal spacer

channel 222,

[0091] Track 228 in the embodiment shown includes screed boundaries 224.
Screed boundaries 224 are used as a screed reference when a coating such as coating

260 or coating 160 is being applied to core 258. Coating 260 in this embodiment is



[ 0091] Track 228 in the enbodi nent shown includes screed boundaries 224.
Screed boundaries 224 are used as a screed reference when a coating such as
coati ng 280 20r1/mos5i ng 160 is being applied to core 258PCTaméng2056® in .
this enbodiment is trowelled onto second surface 178 and | evel ed of f using
screed boundary 224. In this way screed boundary 224 is used to create
coating 260 with a flat |evel surface, where the surface is defined by
screed boundary 224. In this way_buil di ng panel i ncl ude ck 228,
where track 2?%0FHBPH&&§“§8¥E@HYﬁBﬁH&§f 88P2§55“1%358W18W oh\ nts of
track 228 Onl\’y\/ Qf‘@:d%Bﬂxﬁiﬂ@ h@umciad tj\ cgtaé dostirigPGh weked flanletdt awkac228ierd N sone
embodi ments track 228 does not gr cree gundarl 224.

[0092] FI G 2t¢ipwiage Folefossiyarreet %ct dh 1T VBTN SUAAE 212 taken at
section 20 -iRRAd&ftrabk @S, Mcreanck Fjsﬁimh;iﬂ.q kSeed by@idniiga@4criosensect i on of

bui | di ng panel 212 taken at_section 21 6,. Tr 28 are
coupl ed to eﬂagoci'gﬁ“%‘?t“éf)‘r%“%‘ O'V—’rsﬁﬁ‘td l%"ﬂl"%“é%gmlsig‘c%‘%e({:'fif’é’q‘zg% %'é cover ed
wi t h wal | boagghdhotindats@atie2 I8 doss n@ urcfuae eny2ddedbodddadedibgy panel 212. 1In
this enbodi nent wall board 242 is a 5/8" wall board. First surface 214 of

bui |l di ng panel 212 is used in this enbodinent for interior walls and can
have an intetd8?] fi rilSh2Gisplhireehngliehssessctionmé buijslingsraee! 214HdF# paint. I n

sonme embodi MRSy Q$ h'f%rnf'l‘flt nl(is t?l?tﬁrﬁ* 81 iU8&Hical QO3 IRBRLS ﬁ”l'lifn@iﬁncl?{g of core

258 has coating 260 appli to It to create second surface bui | di ng
panel 212. Cakx kg ﬂ28ﬂ@“<|ﬂn71t+ﬂ1§’fé’hﬁotﬁ nesarks PHciraierspled (9 enfled 8G%ef opier e mesh

272, Coveredaﬁw ﬁ%ﬁ\e@rrmXW&%OJC%Qm@v&w@ngl\aﬁmm&b ddRueRRedded in brown
m xture 168. Brown m xture is a cenentitious m xture made of cenent,

aggr egat e, a@n?hr@4béhdéhw=mwaﬂﬂ bér Gisggbodimenimgdibond 248 iseassed earlier
with regard thlltﬁ)gﬂlt 'Iﬂgt slnﬁgu, MY ro?bm%l%y%?@ﬂﬂlstutﬁ(lsm gredicarih fop @ 9 gage

concrete wire nesh. Fiberglass nesh is enbedded in brown m xture 168
whi | e brown mitstiouwellsiaed chshaye pp intagist finigisanphied/jushyat YreaP8eers¥WP i n regard to

coating 160. gﬁtathll 0 A8 o8 AR el RhisRedreWisdch any desired finish coating
i ncl udi ng an' astonerie, cenentitious, or acrylic finish coat, depending

on the usage of building panel 212. Bromn m xture 168 has the sane
conmponents ap@ogpt i A+ suedEDITS SNt SEe ass Ichis SEtiRE @60 mn&d ©fit taictehiersegad d t o

From 1 Pamo. 28058l gl mgeine Cag ripe JrLaRe: S3eut B Sua ™ ERh i ng
wal I board 242t enehiv D12t L(S)dfcfl&%9(Bl034\?\611|qur<£m8€hx1258&9|a§§rrﬁéih e70 ¢misddaunf ace 214
of building Bx%?v%lmngt%nzc l()%n lg\F\)lFljln‘P[\lUl l%)m a cc:n%entitious mixture made of cement,

aggregate, acrylic bonder, and fiberglass strands. as discussed carlier with regard to

coating 160. Wire mesh 272 in this embodiment is a 9 gage concrete wire mesh.

Fiberglass mesh 170 is embedded in brown mixturc 168 while brown mixture 168 is

still wet, as previously discussed in regard to coating 160. Coating 260 can be

finished with any desired finish c'oaring including an elastomeric, cementitious, or

acrylic finish coat. depending on the usage of building panel 212, Brown mixture

168 has the same components and optional components as discussed earlicr with

regard to coating 160

[0094] Building panel 212 is fabricated by forming core 258 from frame 230 and
block 240, coupling tracks 228 to core 258, applying wallboard 242 to front surface

176 of core 258 to create first surface 214 of building panel 212, and applying coating



260 to rear surface 178 acnme 258 to create second surface 216 of buil ding
panel 212. Building panel 212 in sonme enbodi nents is coupled to other

bui | di ng weanrelimes3sot her structures to create buil di ng pamalS2&itinesture 110.
[ 0095] Bui | di ng panel 212 is light, durable, environnentally friendly,
strong, energy efficient and configurable. Building panel 212 is often used
for walls and other structures of connercial bui | dings. Franme 230 and

coating 260 ovi de stren ildin Iatln structural
EPS fogn1bIo%&§”2ﬂb*ﬁ}8V|gﬁnéﬂﬁrgg“"TY %‘ ”“T?%I%Oﬁ%ﬁ IQ’tlhat uses

renewabl e r 6‘3CBJI’KJLE]ﬂmdpﬁn(ﬁQmi‘memié)dhlmhhswo@a&upng 1@ 6@ct lﬁnlél}ﬂmpm&ﬂi d@ro both

si des of buil % g A tnbpdl(}%nts ot her coatings are used on
one or both gpﬂe'“ ‘“ﬁﬂiﬂa¥m@"3$ 8?“%1”?“r i1 di ng panel 212 can be fornmed
in any size ‘and shape to create the desired size and shape buil di ng,

structure, !()t)!ilce’ Bgﬁcﬂm pJé]?me’m I?Ih? EHHL énk No@%taﬂ??n%ﬁghglo%§ ar e cut into

or through building pane 2 as nee Bui é% panel inth
enmbodi nent annmﬁhwaOQiem“andﬂshﬁwb@dﬁasééh%ﬁ C@wwﬂﬁé‘ﬁﬁﬁnguctlon site.

In sone e”boﬁﬁhges%&uﬁ&'bl QJnﬂxSlnB%%hdlﬁé@rhﬁdﬁ@ﬁd&&hﬂ% b pm&ie%%ﬁjl{ uction
site. [0096]FIG 22 and | Tustrate exanpl es of how buil di ng panel s

212 can be cm}mﬂémuwué&b% lmumm sagturd EBP e RlogkgdtQpeside pragly 22 shows a

cross-secti ngi'gicnémnlpy’nllmllﬂgha@%@ | SR A CRRRRET Bdokhb @ﬁgoc{ugutt( ack according
to the invention. shows a cross-section of building panel 212

connect ed toC%@ﬂEﬁ@teaP@Gﬁdd#Wbﬁ*&@ﬁbﬂ&@bﬂHPﬂé’%omﬁﬁ@eFﬁV@ PFBh. FIG 22

shows two buif,gd &ng_@m%' Lﬁcc%lr?(m@qn p&artied gndidifentcm2balidingpdieacks 228
together, with rubber seal spacer 244 and backer rods 232 in between as

shown. Seal §ba@@ﬁtﬂnm°ﬂ§”wvadéd“béﬂmé@hmﬂhé“ﬁﬁﬂ‘ﬁdya&@hﬂmﬁééwd§§acer

channel s 222 .and, prayidesaf dd8xidl lﬁllﬁ@ﬁlcﬂl@&sb’%lé’ﬁ@@mﬁ o bMRrolifiacks 228.
Backer rods 232 provide the spacin each end of the tracks 228. Seal ant

234 is used belding pangld2 g5 wé«biad%@lglbéuweéh‘ Ztipghit GRPAUIBEKE P28, In this

embodi ment  calikakBand SRGp&SasKAMANS th@%&mrh@wﬁ@ﬁm IRRBAdENBRLSeseal ants ot her
than caul k are used as seal ant 234, depending on the use of the structure.

Rai n drain chﬁhW@H@"?é@’@ﬂPWé@%daHﬁLﬂ?@?%mﬂbﬁg%ure bet ween the two buil ding
panels 212. In this way any water, noisture, or other fluids which happen

Lo perelr Lo hBAP LB B EETE, P b S B B SRS 1
[0097] FI G 28¢ shipwd tdetich diagangametherdldcieeuFlled22 howoncioet- Rcrﬁcoundml on 192.
'n building panels 212 connected track-to-track according to the invention. FIG. 23
shows a cross-section of building pancl 212 connected to concrete foundation 192
according to the invention. FIG. 22 shows two building panels 212 connected end-to-
end by butting tracks 228 together, with rubber seal spacer 244 and backer rods 232 in
between as shown. Seal spacer 244 is placed between the two adjacent seal spacer
channels 222 and provides a flexible sealant between the two tracks 228. Backer rods
232 provide the spacin:g for each end of the tracks 228. Secalant 234 is used to fill the
air spaces between the two tracks 228. In this embodiment caulk is used as scalant
234. In some embodiments scalants other than caulk are used as sealant 234,
depending on the use of the structure. Rain drain channels 250 collect and drain
moisture between the two building panels 212, [n this way any watcr, moisture, or
other fluids which happen to penetrate into the interior of building panel 212 is

removed so that corrosion and rot will not occur.



sonme enbodi nents buil ding panel 212 is coupled to concrete footer 190. In
t he enbodi nent shown, bituthane seal 238 is applied to concrete foundation
192, fol Iweediimgosssi p fl ashing 236. Track 228 is pl acedpravams2anioposbs ashi ng
236, with backer rods 232 in between. Anchor bolt 294 is used to
mechani cal Iy coupl e buil dine, panel 212 to concrete foundation 192. In this
enbodi nent nut, spacer, and washer 296 is used to connect to anchor bolt
294. Seal ant 4 1s o till.in ajr aces and se nnection.
Rai n drain CH%QEEIsrggggé%?w%%ngﬁamﬁ’Tg%ouﬁﬁfgfom"agﬁﬂmaﬂ 8?819 weep hol es
where it is ainhcoal\ﬂd)dhw&naﬂina@&& pdne008]isFdolple@ b ¢ohc|ouagdmtd$|1® R7hd | | ustr at e
anot her enbodi el aeccordin ention. FIG 24
shows a persﬁ“gen989§ﬁ3 Erm% gﬁfﬁﬁ‘bﬁﬁ@ﬁ?@f "%gc%r Eﬁm F% ‘the invention.
FIG 25 shom&»llawp(eb)s@ﬂﬁfﬂaqidmg\ZB(eWxﬁn‘k 2(2&11@135800&dbprﬂhﬂhnmgnpaméi 312 of FIG
24. FIG 26 js,a | Qorj.zontal cross-s g Cross
section, of q("‘Tdr ngi gé’hé t (5]?]“15?& (%4’& “BUi ?H"“S\a"'c‘”Heﬁnu@i5‘"&@&5 access
channel s 280pm@luﬁowbdeuac@Qasumoﬂﬁranmm33wo¢hmbunmdpmgrpmhe&h@lz accordi ng
to the invent SS sed I es. In
sone enbodi rreén g “%{:ﬁg(éc%m 4% ?mﬁorr%ogg% C&aldmezagtsousf‘; oe“r”(r:r'l'ca)nneglé lﬁrﬁl di ng
panel 312 tOMmthepmstﬂumtmmESmsummnms2ﬁ®aﬂhganwahﬁ$nm0nu®mﬁewmburId|ng
panel s. [0099 P ; incl udes core 358 and coating 360, where
coating 360 c%eéymﬁén Brﬁsé#“‘%%%gra”358, Bui | di ng panel 312 has tracks 228
covering the edges of core 358. Building panel 312 has first surface 314
gq%Ch 'PCgUdﬂ@9$?||bﬂ%g%t%ﬁ@dhg%?Egﬂ%Qg§é§%ﬂﬂﬂ&§m%%n§%ggﬁﬁﬁ@uﬁeCOﬂd surface
i ncludes coatin re uses frane in a square
serpentine sh#baceariig t¢ b greptin & 13450t ¢ oetrgetae ivodibeildnonissed on one
_ si de of core;BbRc4HAR d M iRLARL. $F1des sﬁ&s\v‘Shpé/l\%ebtn/cExte@ of2areaBd ol G 26. Core
358 has front surface 374 and rear surface In this enbodi ment

i nsul ati ng SPWU@BUFQP36+6&R§;QAOFHré6ﬂhiWR%Pm@ﬁ"W%énghﬁP%EET§7@ of core

358 than they.as o bRt ol NERE pandiF 20 rmfﬁt 3ﬁadmglpmcek§waé& are held to
frame 330 in this enbodiment with screws pressure_spreaders 254.

Pressure spr@4g8changls C8hK msevideairesss W'W&ﬁéﬁ@d}bHV@ﬁMPBﬂ@é%mfﬁ@”ﬁﬁ%ssure of

screw 256 (opg iRfenticnevakak td Ahed Bl)caO¥Eksc@ R 283 p@bodek OekoRd40, al | ow ng
pressure spreader 256 to grab onto block 340 and haold it to frame 330.
C

W t hout pr es8UPiapieages oBune H0isyicdwgnigernipgkildmgarmes! P17 P rll at i ng

structural blagkr340ci Referdwvals. Hudi Bgi1dRlgekea340 to frame 330. In this
enbodi ment screw 256 and pressure spreader 254 are from W nd-| ock conpany.

[0099] Building panel 312 includes core 358 and coating 360, where coating 360
covers a portion of core 358. Building panel 312 has tracks 228 covering the edges of
core 358. Building panel 312 has first surface 314 which includes wallboard 242, and

second surtace 3 16, where second surface 316 includes coating 360.

[00100] Core 358 uses frame 330 in a square serpentine shape, with thicker
insulting structural blocks 340 used on one side of core 358 than the other side. as
shown in FIG. 25 and FIG. 26. Core 358 has front surface 374 and rear surface 376. .
In this embodiment insulating structural blocks 340 are thicker on rear surface 376 of
core 358 than they arc on front surface 374 of core 358. Blocks 340 arc held to frame
330 in this embodiment with screws 256 and pressure spreaders 254. Pressure

spreader 254 (one of several labeled) distributes the pressure of screw 256 (one of



[001011FI G 26 is a horizontal cross-section of building panel 312 taken at
section 26 - 26 of FIG 24. FIG 27 is a vertical cross-section of building
panel 3l12woakam9esdssection 27 - 27 of FIG 24. First suPCaas2@1420583this
enbodi ment of conposite building panel 312 has wal | board 242 coupled to
front surface 374 of core 358. Second surface 316 of building panel 312 has
coating 360 covering rear surface 376 of core 358. Cbating 360 in this
enbodi nent is a ! %pthetlc st uc 8 %h which in t S, bnent is an
Exterior |nsti&e|'8 '%%8“?ﬁﬁﬂ§ﬁ°§§%@‘?ﬁ i §%Fﬁﬁﬁf?ﬂ6“19 ?Wf%menbodlnent
coating 360 bﬁoBﬁdEﬁQﬁmﬂmbEﬁgb&&&eBH$WWBK@H@ﬁhﬁdﬁﬁdﬂ&ﬁﬁé4pokwﬂﬁﬁ based

adhesi ve 274 such as Prjnus, manuf a t Fi ni tlngs can be
applied to mﬁ??Bﬁﬁﬁﬁmﬁﬁﬁ'ﬁwgmﬁ%éPFHﬁ”%Eﬁk9¥{m§%g BNS@L&E’Egsfood that in
sonme enbodi mafhs 3x0at thRgmbedmast desst haedpeanlcispeadcadsdxec &pplWed- t o front
surface 374 and/or rear surface 376 of core 358. In sone enbodinents of

c, onposi te bk §9M§"panel 312 first side 314 and/or second side 316 include
coating 160. It should be understood that in sone enbodi nents coating. 260
as descri bedg Cll EH@% lp?h(ﬁ'gm:tlilehqoxta Qed 1|'699Fbu$lenL@§r%l 3’72413@{“/( Qeibiear
surface 376 . I n sone enbodi nents of conposite building pane

312 first side- 3o '%lﬁdl‘br”feéarlfd\ wrigel Gas-spasien ea@ﬂé@aﬂw@ bBokend sone
enbodi ment s QutlpriJH GG mansd. BicaHeatiag, qﬂ@Qﬂlb@l&ﬁ"RhmLglﬁp()SIt@r ot her
coatings are a dto a portion of core 358 to create buil ding panel 3
12. [00102] I hwtdhe, rend3di? h%n‘fﬂ@ﬁdribuﬂ ehuplgd pralFen swipoe SHeAsOie R €1 G 24 t hr ough
FIG 27, both. 60k 9.11!%5@831‘% bG‘P(ﬂEL1%1@13569hw&\{l'lr%eﬁ()%gﬁ%ﬂgwll andesiAbi ity to
bU|Id|ng paneT 312. Building panel 312 can be used many bui | di ng

appl i cati ons of fooy 338x &iephing I tin thistentppdiigy! ipp %\M*Mcai“rceﬁ Oigdicdial  or
residential b m%oﬂﬁlw%ﬂ@'ah @Q&h@ﬂﬁwl ﬁ'«lh erl ﬁglslpgykﬁ,m %1]25)952)&\4{5(:1@§th$§1per I or
energy efficiency wth |ightwei q h-stren ui I di ng panels 312. Any
noi sture or ﬁmb@»mwﬁafﬂwepﬂ%aw °Bhﬁm%ﬂﬁ@“§§h LQPZthWFoﬂﬁwﬁﬁuted

hori zont al I y,a08,Metitd £aldh LM aHSMahahOudld 8) Drehari@hSodd@s efn der ack 228 to
weep holes where they exit the structure. [00103] Access channels 280 arc

used to ternﬂm&%é“Hmdmgﬁéﬁ4%&FWﬁaabd694§“HWkUﬁéWﬁﬂﬁogéwd“ﬁﬁ%P% openi ng 284

in this embodpRfiheltScdafy Ao |§99§cr1§&1@dﬂﬂ“&aﬁ bEQP;ﬁQﬂ‘ﬂﬁﬁéntt.@hu arve 330. In
t hi s enbodi ment access channels 280 are 2" X 2" galvani zed steel channel,

whi ch can be augde swiach AT Ao SFr e M33mbodipcas preapwesiswiiing 284, wher e

vel | board 24%alg:pels2 mQtsuQ@V@rlﬂ(f’(ﬁl&@@)ﬂ@%@(, andin@lLecdogtingd@0. hinnédd 6c embodi nent
opening 284 is 12" in ight. and allows a floor structure to be connected

to frame 330undepstangit ehf@amcr*r@ﬁeélgwwﬁéw'ng’%% deserifeedries SR dESPRISE her

structural elt(ﬁirrﬁnrslﬁ (k@3 14 AR &prﬁé@@ﬁmdﬁ @Qc@m tlh@oxﬁ@@ﬁb&lnﬁu{ﬂﬂm gn and
structure that is being built n sone enbodi nents open| q 284 i s ot her

I I
shapes or S|ZQBWPB“Qﬂ@UﬁﬁﬁHéPé—Eﬁhﬂ@cﬂﬁdﬁ@”%%“HWFF% Sentrclils (R40% al el enent s
or to other byl disfge PARRNSentSUBNII@Se PAel NALeoktingl 6@ Roktthgl2d0 | diongr panel s
112, 212, or 312. In this way bU|Id|ng anel 312 |ncludes openi ng 284,
where openi ngoDigas uf IANET WEoREON S ciE Aiptomtyte ugding a3rehel Sspeci fi ¢
enbodi ments of conposite building panels 112, 212, and 312 and bui | di ng

panel struct t shou dered
exhaust i ve. ¥%ﬁoéIS&F% §HQ%HP'§025H§T%®€Wngaﬁ ‘E]ﬂgg &5?& gﬁgeably as
needed to creaﬂ@udﬁﬁjrﬁdnabmmogﬂwemoamdhmdmmnm@&u@ﬁﬁwwdnmgmnomuhe
i nvention. BUI ny e ape,. and EQE ngt h can
be oreat ed by % (rjl}lthér i é)'\m.l%l?%hlab usm.(f for 1 n&r}mclhq %]?ﬁllcﬁln)sc (())'sce pié b "<"t 0 be
under st ood thamnmhe<¢hmemumndnmoatmhgsuahdmﬂbw®k®=d@é@ﬁpm@thdmths
(]j_iguggg:)r g?ﬂgpred 'ﬁlﬁe;pel()\itné\[/s:s{ﬁl?ch%lng%&gl t;('ﬁc:[ic(:?wf\;Q-Jﬂﬁﬁi&lw&/‘i:igptl:lhilggjsn&ggﬁnﬁlldinﬁt ructure
pancls 312, Any moisture 01: watcr that permeates building panel 312 will be routed :

s
(3]



[00105]FI G 28 illustrates nmethod 400 of' form ng a building panel
structure according to the invention. Method 400 includes step 402 form ng
a core uswogoa/mossse and one or nore than one insul ati ngCstuseetowe@h3 bl ock
Met hod 400 al so includes step 404, applying an inner scratch layer to a
portion of the core. Method 400 includes step 406, applying an outer main
brown [ayer over the scratch layer, wherein the outer main brown |ayer
i ncludes cenent, aggregate. rylic. bonde | ass.strands, .and
fibergl ass migHonta 'ﬂdffﬁﬂ@b@ﬁ%ﬁkﬂ?ﬂﬁ?@iﬁfﬁ gﬁg%[ﬁﬁidéfﬁﬁ?ﬂ o¥'%00 can
i ncl ude manywatlefteyekiep strhdursone enbodi nents net hod 400 includes pouring a
footer wwth an integral tboter tongue, and coupling the core to the footer
t ongue, wherein the core includes a building panel groove. In sone
embodi ment s HﬁMhdd AQGs§ dehnatfeX0@ouptd micrainarcaoR sgabwaltwaglolde at where t he
track incl “d&? hrlvlfg%ﬂmggaw%lﬂm érﬂb&lﬂ%t & FWME?%&(&F&)QQQW‘&DO i ncl ude
|nterconnect|ng t|p ul 1ding panels. In sone enbodi nents net hod 400
i ncl udes i nt ericom®ot ingisentboilingnirgcosashenndso?84 afeolintdt sabranized wer!
i nter connect cl mﬁa‘e\Olg gh wlnrin.%%nﬁd @F@l@r@& Qeffqn% 1301 ?ﬁl@%@@%)hﬂ& gl tiple
bui | di ng panel's I ncludes interconnecting nultiple building panels by
|nterconnectNﬁgewhébwméékskﬁfmﬂwmwbﬁmnbré*méPkﬁkhﬁmpéh@ﬁ§”mPﬁ"§ﬁne
enbodi ment s Egr\ﬁﬁvc”qfll rgepqt 'npﬁnéht bk ln‘Fl!\\QQ RANGucluRe @ bE eadatd 8ahfac! udes
i nterconnecting & building panel track to a foundation. [00107]Step 402
forming a coﬁ@)dsﬁngG“W#hnﬁﬂamHNOh@Vbﬁu#ﬁﬂeuWﬁ§ﬂ”Gﬁ§“PH§ﬂFhﬂWﬁg“btructural
bl ock can inglude; >MQ¥cn@1§1hgﬁ rh%tsEDQﬁrc defeS IR EAR MBS bOTMINGnR COre
using a frame and one or nore an one insulating structural block nmeans
enbeddi ng t hempedimentswiehing 2Bhis ofiseshopesib FigestihageoREI3 R SNERICAY st r uct ur a
bl ock. 1n SOg'ﬁfcﬂqugllcmntﬁmt:rhgmq@%thgxrbumarn@ pgun‘_@sns&ﬂ%s QJ(QGNH@:K& gonposed of
expanded pol ystyrene |l oam |In sone enbodi ments steg i ncl udes cutting an
i nsul ating ishbMUWﬁﬂ*blbék’Pb’ghdp@”‘ﬁh“ﬁﬁﬁﬁééﬁﬁb VH%ﬁE%”@F@ﬂ%402 i ncl ude
erecting strugf Widl orr@rm?@f@ alth®s SQER (£fhRdizient s step 402 incl udes
stretching a wre nesh between two structural nenbers. In sonme enbodi ments
step 402 includes formng a structural elenent from gal vani zed steel. In
sone enbodi meotis4]st &pe 4R2itik AR botd@sntd diﬂuem@(mﬁtﬁdaaiﬂdiﬁ[gp‘mclbll ttRk1zandd & ranme
g_s IC[‘]ghlale[’lg:‘ C?ngc lfetﬁlémgdvﬁnggémicml ITI Odﬁh\é((l:(’[( uéqlésnggﬁ%ma]ft §I§oeug\ noQEc c(]ngtdyd?s coupling

exhaustive. The disclosed parts and layers can be used interchangeably as needed to

create desired structures and edifices according to the invention. Building pancls of

any size, thickness, shape. and strength can be created by interchanging the various

components disclosed. It is to be understood that the cores and coatings and tracks

described in this document can be used interchangeably to construct building panel

structure 110 according to the invention.

[00105]  FIG. 28 illustrates mcthod 400 of forming a building panel structure
according to the invention. Method 400 includes step 402 forming a core using a
frame and one or more than one insulating structural block. Method 400 also includes
step 404, applying an inner scratch layer to a portion of the core. Method 400
includes step 406, applying an outcr main brown layer over the scratch layer, wherein
the outer main brown layer includes cement. aggregate. acrylic bonder, fiberglass

strands. and fiberglass mesh.



enbodi ments step 402 includes cutting, utility access routes into a frame
or a block. In sone enbodi nents step 402 include cutting control joint

not ches iwoeoa/d9bs38k. [ 00108] Step 404 appl yi ng an i nner PEErusteh/ok@yer to a
portion of the core can include many ot her steps. In some enbodi nents step
404 includes applying an acrylic nodified cenentitious nenbrane to the
core. In sone enbodi nents the scratch | ayer conprises two |ayers. In sone
enbodi nents the scratch | includes a first scratch | ayer and a second
scrat ch Iayew% In“’?B‘r‘?@'@%ﬁ@di‘%ﬁt‘%‘"éﬁﬂﬂﬁ“ﬁ@ I3 50m¢ ARSI RS ayer to a
portion of the .aan@slpnm Lgdﬂ&m@:rxeﬂ{zlnﬂgtcaﬂfﬂuhﬁftoﬁ@fcairﬂhodqﬁx‘ﬁgfhc/éommture
conprising cenent, ag qate acrylic bonder, and water SO

enmbodi nent s ‘;‘Jﬁ‘?‘?‘f'ﬁﬁ‘%lh‘ }‘rH*é‘P'h’st‘?'at"fwdfsa{}é‘r”d't“é papel, giopY<y n 6‘?'"% he core

i ncl udes bl owmmgmh&m: xfmbth&i 4(%ﬁam<&hcdl@yMa#admthhumeomeu te padkt i on of the
core. In sone ¢ ng a er scra h.l.a to a portion of
the core mcl"ﬁﬁ'ggs “arl‘“l"d\}\i Pl@h‘ E"é *' 51%5‘?65‘8 @’t“(‘f‘?f”“ﬁ&/‘gg %J H%/l ¥ur e topcure I n
some enbodi rremama@mhyhmgnpad“lmhlmnglpms&r aicbmt aymdutmsampmmomn@ddct he core
includes creating a second. crat]ch ay m xtur, errl si ng cenent,
aggr egat e, aB‘NT‘ e Tdiny ardp alym g‘i‘ﬁ"ﬁﬁﬁl% ’Wg?ﬁc(?"\}\%r %?mc’ﬁﬁ SO

enbodi nent s appddyhags namdonmerm@mnlabletbuilcaygepdntl@mlqﬂ@nhmmommfcmﬁme core

i ncludes trowe nd scratc yer B bro ' the first
scratch | ayeP‘”A‘""“qﬁ"lé'B%rB“'&ffgé’d'i"ﬁ’vgﬁ'i“§°‘5‘bﬁlla‘y'i""'1‘[55%f P A 'é?'c)gé'w?( hml“féyer to a
portion of th&uﬁﬂl‘c&lbbdﬂﬁlkhldeﬁuamﬁaﬂlldL mgmalnﬁg peelg assindmish iichudtshe second
scratch Iayer econd scratch | ayer B brown
mxture is st T“"\/\%‘I""&’ Fh”'ig'ﬁﬁ“\é\ﬂﬁogi (r?é'eff’%"d WYY ving an inner scratch |ayer
to a portion of the core includes allow ng the second scratch |ayer 13

brown m xt ur gy g Cugér4bﬂf0$|9m§ a‘%HRQ‘%Uﬁ‘%& LALRRE ABA BET AL GlulAyer B brown
m xt ure aggregate includes san I'n sone enbodi nents the second scratch

| ayer B brovxﬁurﬁlmllbk@kaggﬂég@tléanyw@kuﬁey DOsagry ambedingna MW 1t sand. I n

some embodi rrgsr?ltmsd Fxlﬂﬁc :§\QIQWQ|@Qr mE&i c%‘id@\hné Wﬁ[ﬁnﬁ LAY BThAL HEBs agtgfd@iggt €
includes perlite. I'n some enbodi nents the second scratch |ayer B brown

m xt ure aggr dgduecivibingliesnammiretiin ens inguiptigy facbid Sckent $O%he i nner

scratch |aye,h&iigéds ik BhE-mds QuSOR: RO @u %{%&a%@%ﬁh&g par}stwm@r scrat ch
| ayer includes enbedding a wire nesh in the first scratch A. In sone

enbodi ment s &pp Y AN lodegntsstap 402 Hicludgequttingan uaé‘s“wwdﬁd 'gj%k wire nesh

in the secong, §Gfes th@tlmllcaé(ﬁ{odﬁwnlsn;tc§Qﬁ’em%mé)glcmms@l&tn@l MéfRrmBsh is a 9
gage concrete wre nmesh
some embodiments step 402 includes stretching a wire mesh between two structural

members. In some embodiments step 402 includes forming a structural element from
galvanized steel. In some embadiments step 402 includes interconnecting a block and
a frame using interconnect elements. in some embodiments step 402 includes
coupling a C-channel to the tongue interconnect element of a block. In some
embodiments step 402 includes cutting utility access routes into a frame or a block.

In somc embodiments step 402 include cutting control joint notches into a block.

[00108]  Step 404 applying an inner scratch laycr to a portion of the core can
include many other steps. In some embodiments step 404 includes applying an
acrylic modified cementitious membrane to the core. In some embodiments the
scratch layer comprises two layers. In some embodiments the scratch layer includes a

first scratch layer A and a second scratch layer B. In some embodiments applying an



[00109] Step 406 applying an outer nmain brown | ayer over the inner scratch

| ayer can include nany ot her steps. In sone enbodi nents step 406 incl udes
appl yi ng wownrie9nsssh over the inner scratch |ayer. |In sece/UsSadiocdesenht s
applying an outer main brown | ayer over the inner scratch |ayer includes
creating a main brown |ayer brown m xture conprising cenment, aggregate.
acrylic bonder, fiberglass strands, and water. In some enbodi ments applying
an outer main brown | ayer over the inner scratch i ncl udes trowel ling
the main brote1sSFED bR Rtensf Be GUs e ‘r%ﬁ'@ﬂag é‘frt‘,‘ﬁ" gt . In sone
enbodi ment s APRLY cHGprRinQh@it, ffidgatbrmic bayier, afy @lited. hih someer scr atch | ayer
i ncl udes enbeddi ng a fibergl ass mes(g into the main brown |

m xt ure whil é‘“?‘ﬁ'@“ﬁ’éﬂ’ TPPB'F’W gy A 18y 1A BT oF ‘I“F'“@%i’ o % sone
enmbodi nent s ﬁ\@mxé(kd}gclaﬂy@ut &"xtﬁ]ﬁbﬁlobﬁn@%n bﬁmeEor@Vstoﬁ'nh@mlb&ﬂEtE:ntSCI‘ atch | ayer
includes allowi ng the main brown |ayer brown m X eto cur e. I n sone
embodi nent s ?‘H’éy'%?“d“'ﬁﬁ‘é%‘c'l‘ é‘)‘ér“’bP GHA" A ‘QTW%'"&UH‘E“@&&’("&‘“W tldes sand. In
sone enbodi neniieh e AMRixurbloMrE. lIay@fe @Elﬂ\ﬂnwﬁﬂq)ﬂvmyﬂgaggfnetgataﬁ,hllm} udes two
types of sand. In sone enbodinents the rralq own rown mxture
aggregat e int ARpEdon thersore IBLpFS Y 4G SGrone §%\?1‘81 ‘"P'Ha%%'ﬁ%’”é}‘rﬁ 84i mrents the
mai n brown | &yﬂfmb\rs.(amfnm At fe, aag@rieg(ailea, tinglugdegamiy dnidtvwertcr. I ssmni C

enbodi nents the r wn | ayer wn m xture agaregate includes

verm culite. “Ph“‘gﬂ 3 Ot e l"é“f%‘g AT DRI TN PR i xt ur e

: ncl udes ot hﬁr»wanﬁgmaemsd scldﬂclsweeaasrm@dnmné Sveamalfyit@gatﬁﬁla@ut/erlnnal n brown
ayer over the in scratch. | ayer C trowe brown | ayer
over the scriHeT 5’9@?“‘5 FRRY g AT ”‘["H B‘H'bj fth‘é’ "H’Oﬁfob\ﬁrllg LaCO'eLr"m?uin/4 t hi ci

I n sone enbodibRiaing d&'ﬂbBLYisaﬂ@L&ﬂn Oidts&ﬁ)ndlrﬁjrzﬂclblhm lhayermﬂmenvhﬁlhem nner
scratch | ayer |nFI ud nBe[ a contro J,0i nt el q ment nmesh in the
mai n brown | 35789 BF‘&) R ’u‘?‘é’” {pe iy sEREL dl’ 578§ HECNY ?%ﬁ‘ WRP1"E *Fhe mmai n
brown | ayer bﬁl&VﬂalathX{)ldI’E)d|ﬁwl1&‘h1ldﬂhc\bﬁ|&.mc.[lLQﬂiilﬂi\\FFﬂ\@hc AQond dcusdhriatees a net hod

440 of form a structure |ch|n des step 442 bui | di n
panel , step ggil“b’b‘db‘l“i‘ Y AE aé‘i’é"‘f qi‘ﬂé“‘b‘{?l \t’ed{)ﬁond pane F’ hyv\ﬁ%r%éolwr'f t he tgr ack

conpri ses a mattredp@tgtcinandelsandand s&hecml&ﬂlﬁmnm tee semmnbectatadayruBt i pl e

bui I ding panels to create a struycture. . :
gp Erown nmixture aggregate mc[uL(ics 2"(5 grit sand and 30 grit sand. In somc cmbodiments

the second scratch layer B brown mixturc aggregate includes perlite. In some
embodiments the second scratch layer B brown mixture aggregate includes
vermiculite. In some embodiments the inner scratch layer is 1/87 thick. In some
embodiments applying an inner scratch layer includes embedding a wire mesh in the

~ first scratch layer A, In some embodiments applying an inner scratch layer includes
embedding a wire mesh in the second scratch layer B. In some embodiments the wirc

mesh is a 9 gage concrete wire mesh.

[00109]  Step 406 applying an- outer main brown layer over the inner scratch layer
can include many other steps. In some embodiments step 406 includes applying a

wirc mesh over the inner scratch layer. In some embodiments applying an outer main
brown layer over the inner scratch layer includes creating a main brown layer brown
mixture comprising cement. aggregate. acrylic bonder, fiberglass strands, and water.,

[n some embodiments applying an outer main brown layer over the inner scratch layer '

includes trowelling the main brown layer brown mixture over the inner scratch layer.
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[00111] Met hod 440 can include many other steps. In sone enbodi nents net hod
440 includes coupling a building panel with a track to a footer.

[ 00112] Stwp 24t1A96835m ng a bui | di ng panel can include namrgTaSh@n/0ztseps. | n
soni ¢ enbodi nents step 442 form ng a building panel includes formng a core
with a frane and one or nore than one insulating structural block, and
applying a coating to a portion of the core. In sone enbodi nents applying a
coating to a portion of the core includes applying a nmain brown |ayer to a
portion of tHeORSCEboRERE ARIENHH] F1e5 MNP XY &er aeitBrinsgaarash lyehent .

aggregate. agkhbitCentRIRS 2 iEREadsinREN BLASE mSnAGASIaydr Browi iR uLERRE NENt s
applying a coating to a portion of the core includes. enbeddjng a fiberglass

mesh in the H‘mnh‘“b‘P’B\m‘WYQJE?W'\/\A’PF’W@“PW@”r‘r‘*écf nnEPBREM Pagyraenty B’P's}'ﬂ 1% wet. In

sone enbodi nﬁﬂhﬁnixhelo%'lﬂmbé@y\fhc|nﬁ1\69§c1Jtcrhql\)'tl,dﬁﬁluﬁquMl]BQn{mﬁé\nalh Bros@Ime
enbodi nents applying a coating to a portion of the core includes applying a

scratch |aye}a>'tld>'<av'p@irw6r? fe- 'hé“"@:"o?“éb"dI“PF“%WE‘“@‘H‘BW“MB“’f”ﬁe scratch

| ayer i ncl ud@sxtdveWedrBuat®ESHudck Qalﬁomﬁdﬁm{ﬂ)bmtn@ tHeh@uiSBoah ¢yl By@F 1 ncl udes
two |ayers. In some enbodi nents ap a scrat%h | ayer to a portion of

the core i nclid¥s *&ppHYA RY-Lst ‘i’?'é’t’“‘é’éﬁ%\qcllf‘ fompém Ad't*\sma“]ﬁdw'? BR“Bf the
core. |In sonpyambeai MBS addh@ufelii@ddes S @itGhnd Y60 gt dakid. bin@whe ONt 0 the core.
En sone enbodi&gnts the first scratch layer A |nclud§% cenent, aggregate,

and acrylic BYNYEPCNY He BN raHbHBYs" ?E“%bb?yﬁﬁﬁmé” 51K Faller to a
portion of tEtﬁnmﬂﬁdlnﬂﬁlslﬂdﬁﬁq1ﬁlpﬂ)l\xwlﬂ@x BroSaGoRdresgiRitbinklayer B over the
first scratch | ay odi nents the second .scratch | ayer

i ncl udes cenﬁﬁ?““g 'éﬁéﬁéﬂ‘ggPyP?é“HBHH W ARG PP R P AEnG TVénds In sone
enbodi nents bier @»ﬁ@@.ﬂﬁhssqna&.ﬁhuhweﬁuﬁ dpyhinaen ourEmhbid@sovan Ihydergl ass nmesh.

I n sone enbo Lnents;tge flbe Iass hlIS epbedded in the second scratch
| ayer B whi l “fﬂ%‘%@E'HdWéHF 8H““&93¥‘T3“f§ 0 y%ﬁﬁ”‘?@@i&@ﬁ%'ep 444
coupling a tgfatkhat dcbier Ry behwigapanel GrR. IIMh’l'dd@lbﬂﬂiﬁhyntQﬁ]hﬁ)ﬁng_StlﬂpS I n

sone enbodi ments co a track to th bui l d nel. i ncl udes coupling a
first and a 8ﬁgdﬁﬂ“§%ﬁﬂggﬁbm%f CSP“tﬁﬁuf?éﬁk“Fhﬂg“ﬁgF&L“¥%“§ﬂﬁ§ enmbodi ment s

the first anpigeaobcOpPROSsNG (B hiabrdWwigae® bewhmigfutaanabd soneoigages a front
surface and a rea rfac res e tlvel%g of tne core. In sone enbodi nents

of step 444 PHEY bg” ¢ AR by laker Dioan Wisliees sSWh¥finel . In some enbodi nent s
of step 444 the track includes a screed boundary.

[00110]  FIG. 29 illustrates a method 440 of forming a structure which includes
step 442 forming a building panel, step 444 coupling a track to the building panel,
whercin the track comprises a rain drain channel. and step 446 interconnecting

multiple building panels to create a structure.

[00111]  Method 440 can include many other steps. n some embodiments method

440 mcludes coupling a building panel with a track to a footer.

[00112]  Step 442 forming a building panel can include many other steps. In some
embodiments step 442 forming a building panel includes forming a core with a frame
and onc or more than one insulating structural block, and applying a coating to a

portion of the core. In some embodiments applying a coating to a portion of the core
includes applying a main brown layer to a portion of the core. where the main brown

layer is composed of cement. aggregate. acrylic bonder, and fiberglass strands. In



[00114] Step 446 interconnecting nultiple building panels to create a
structure can include nmany other steps. In sonic enbodi nents step 446

i ncl udes woupliimgssshe track of a first building panel tecrhs2anagisedf a
second building panel. In some enbodi ments step 446 includes coupling a
buil ding panel to a footer. In sonic enbodi nents step 446 includes coupling
a buil di ng panel groove to a footer tongue hi sone enbodinents step 446

i ncl udes cougl ing a buil ng; anel to a floor using. gn ope in the

bui | di ng pan&™® WHEFE} "1‘?“ “H% o5 éﬁ?ﬂ'@ité‘lﬁ?)%é“'h‘@d‘e‘é’r%‘Bc 5“%’&\‘ hent. In
sone enbodi mandrglagfmsh Gﬂhélﬁa@mbmdndlhﬁﬁj \\maﬁl&ie&vﬁflﬁolvﬁﬂ'@éﬂ@ﬁlﬂl?@étedn to form
wall's. In sone %g l ane are rconnect ed, rm
roofs. In soft"eHWHs |“Hé‘fft “BUPI’H“WS“’B&H‘(S ! esai’r”e"ﬁ 'Hf“rlé’ ﬂ'ﬁéé?‘gg“é‘b"c'% t hat
\vat er n;) s di ugeyi o:da tchnoxug»h goation ofl th@icoreGivhriaehmpiytig eéchilchtllm&‘l aucture. In
sonme enbodi nent.s n anel s interc ected, such that a core i's
connect ed top%l“'r"bifr}h‘é‘tq 82‘“‘351"?1@%8 “B%*Si %‘E‘ a%"ﬂl"?“&\dﬁsga BURECY- dP e

i nt er connect ednsdniddinhats the €t lagr momneotvedhyt:xo & q‘oomtcenbodu[n(aﬁ)ti 151 The
enbodi nent s ani}éexarrp §s| set forth t]elre grder to best
expl ain the PrFRYBRESTHIEAT &h? BHECT ¢ SPRETT Ecg“ls HS{)‘P’F%&“ SHMEhd o t her eby
enabl e t hoseaab a(pmdmmartyc sdit] In sbmc_tulﬂeocaxmtmi e mred{ecracidlaucse\ tshevwnnvent i on.
However , thoset I ry llg & I} ( ”w, A eco nize tthat t he

t br egoi ng de8&ff btc‘”on "ha “ma(r’fpiném* VS ‘é‘eh a?’%se'r'l’ 806 “the pur poses of
illustrati ona@dwexanlp:ke/hohbnyiu 'ﬂheolﬁi@@ﬁ:llfddp‘tldn(xmpa_lslinget%lfamhﬂ”h'biKSc‘ant i nt ended
Nany o 11 Bt GhE LhePro P et SR e e s s R B B Rl e achi ngs
above wit houtaydepamtsbmg Lf‘nb&mmtlhﬂhspntcbhd scach lsmﬁencotﬁdcs hendnar t hcom ng
oL, ARl A0S BIRELATAE PR SRS ARG ANt
a portion of sdrineh Ifaycorﬁfuohunaawdcsmrnbcagle‘s,nnMememmct:llneoctnoatts thg conpri ses:

fiberglass mesh is embedded in the second scratch fayer B while the second scratch

layer B is still wet.

[00113]  Step 444 coupling a track-to the building panel can include many other
steps. In some embodiments coupling a track to the building panel includes coupling
a first and a sccond opposing arm of the track to a core. In some embodiments the
first and sccond opposing arm of the core frictionably engages a front surface and a
rear surface, respectively, of the core. In some embodiments of step 444 the track
includes a seal spacer channel. In some embodiments of step 444 the track includes a

screed boundary.

[00114]  Step 446 interconnecting multiple building panels to creatc a structure can
include many other steps. In some embodiments step 446 includes coupling the track
of a first building panel to the track ot a second building panel. In some embodiments
step 446 includes coupling a building panel to a footer. In some embodiments step
446 includes coupling a building panel groove to a footer tongue. 11 some
cmbodiments step 446 includes coupling a building panel to a floor using an opening

in the building panel, wherein the opening allows access to a frame element. In some



an inner scratch layer: and an outer main brown | ayer, the outer

mai n brown | ayer further conprising cenent. aggregate, acrylic bonder,

fi ber gl aswo=nrizmoss and fi bergl ass nmesh. 2. The bui |l di ngcparseé11.0820563 ai m |
wherein the inner scratch |ayer consists of at |east two |ayers, the | ayers
conprising: a first scratch layer A consisting essentially of cenent,
aggregate, and acrylic bonder; and a second scratch |ayer B conpri sing

cenment, aggregate, acrylic nder, fiberglass strands, and ]iberul ass nesh.
3. The buil dF'ﬁg"dﬁaﬁ‘éﬁ O%fc"éf“gﬁ e pARTBER Y%'%O"f‘ﬁ%‘iéﬁogo ‘a‘fa@ﬁ' l"asﬁ'éllg conpri ses
|a W re mesh. eftbodlifiéntddiilkiGhis pngiedieintcddonedcakim formhedtei I sthecobidencatai N br own

ayer aggregate conprises perlitc. 5. The buil.din anel .of claiml| wherein
t he outer naﬁ‘H?dt‘ﬂgd{}Tdef %ﬁé‘?*&‘@‘@?‘é@a‘l‘@’ LTI SIS "le§t§g81?°”gg.ralﬁ'fjl'émbui | di ng panel
of claim 2 whenhsdtotchie tieQfrect@eNr some smbadihedsreyildarghandiearor nore t han one
insulating structural, blo k(cpuepl ed to the.frane. :

interconnected such that a core is connected 1o @ foundation. In some embodiments

building panels are interconnected such that a core is connected to a footer.

[00115]  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 is 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.

39



WO 2011/ 090835PCT/ US2011/ 020563 7. The buil di ng panel of claim®6, wherein
the insulating structural block is conposed of expanded pol ystyrene foam
8. The buwbdbnigpopssael of claim6. wherein the frane i s ecbaddadoreses he one
or nore than one insulating structural block. 9. A building panel structure
conprising: a building panel with a building panel groove; and a | ooter
with an integral footer tongue, wherein the building panel groove is
coupled to the footer tongue. 10. Th 8 Sdl ng panel structure of claim9
wherein the footer and the footer to‘ﬁlg @ re formed of concrete. 11. The
bui | di ng panel structure of claim 10 wherein the building panel further
conprises: a, coreAggﬁldng_gqufcrog‘ﬁ;m§urface a rear surface, and side
surfaces; and a coati cover | | east a portion of the front or .rear
sur f aces. 17AT<hel1budei!wg sw&welalsztmuétcur"@d@ﬁewmfm af further conprising a

track coupl egccga(?mg covering at least a portion of the front or rear surfaces, wherein the coating
comprises:
an inner scratch layer: and

an outer main brown layer, the outer main brown layer further comprising

cement.
aggregate, acrylic bonder, fiberglass strands, and fiberglass mesh.
2. The building panel of claim | wherein the inner scratch layer consists of at

least two layers, the layers comprising:
a first scratch layer A consisting essentially of cement, aggregate, and acrylic bonder:
and _
: ‘u second scratch layer B comprising cement, aggregate, acrylic bonder, fiberglass
strands.

and fiberglass mesh.

‘wd

The building panel of claim | wherein the inner scratch layer comprises a wire

mesh.

4. The building panel of claim 1 wherein the outer main brown layer aggregate

comprises perlite.

3. The building panel of claim | wherein the outer main brown layer aggregate
comprises sand.
6. The building panel ot claim 2 wherein the core comprises:

a frame: and

one or morc than one insulating structural block coupled to the frame.
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the core. the track conprising: a base portion covering a portion ola side:
and a rain drain channel fornmed in the base portion. 13. The buil di ng panel
st ruct ur ewof2ocl/@bsss 12 wherein the track further conprisesTtass@alo2zespacer
channel . 14. The buil di ng panel structure of claim 13 wherein the track
further conprises a screed boundary. 15. The buil ding panel structure of
claim 14 wherein the core conprises: a frame; and one or nore than one

i nsul ating structyral . hl ock led to the frape. WO o

2011/ 000835PCT! Ul Pt ge e SRR Bt s SR S plorsisor cl ai m 15,
wher ei n t he coat i dgpeadpr txgasded ablysiprees fosmr at ch | ayer conprising: a first
scratch |l ayer A consisting essentially of cenent, aggregate, and acrylic

bonder; and a second scratch layer B conprising cenent, aggregate,
acrylic bond8&r, flliséngdiagganclofclaim 6. wherein the frame is embedded in the one or

more than one insulating structural block.

9. A building panel structure comprising:
a building panel with a building panel groove: and
a footer with an intcgral footer tongue, wherein the building panel groove is coupled

to the footer tongue.

10. The building panel structure of claim 9 wherein the footer and the footer

tongue are formed of concrete.

11.  The building panel structure of claim 10 wherein the building panel further
comprises:
a core having a front surface, a rear surface, and side surfaces; and

a coating covering at least a portion of the front or rear surfaces.

12. The building panel structure of claim 11 further comprising a track coupled to
the core. the track comprising:
a base portion covering a portion of a side: and

a rain drain channel formed in the hasc portion.

13. The building panel structure of claim 12 wherein the track further comprises a

seal spacer channel.

14. The building panel structure of claim 13 wherein the track further comprises a

sereed boundary.
15. The building panel structure of claim 14 wherein the corc comprises:
a frame: and

one or more than one insulating structural block coupled to the frame.
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strands, an
brown | ayer

structure c
i nsul ating

of the core;

| ayer, the
bonder, fib

d fiberglass nmesh: and an outer main brown |ayer, the outer main
conprising cenent, acsregate, acrylic bonder. fiberglass

st rands. woaofi/dvessgl ass nmesh. 1 7. A net hod of formnm ng aPbwiusdéing2@ane
onprising: formng a core using a frame and one or nore than one

structural block: applying an inner scratch layer to a
and applying an outer mai N br own Iayer over the inner
o]

portion
scrat ch

I own Ln ate acryllc

eyélasl‘§?w Reggane ﬂ erﬁgggpasb\ “' n%igw? gg h6d of claim 17

wher ei n appl yih hgeadaratchn@fer aowpaisap: Iayer to a portlon of the core further

conpri ses:
aggr egat e,
m xt ure ont
m xture to
conpri si ng

creM|n9raf|r
‘scratc

acrylit loﬁaé(?hsl‘l}é rum NmL c%rntmﬁ%g}0)2}1}lélzhtea§g=i?cz_a{c 'md N9~ ment,

| ayer A

0 a portlommﬂmihm core allomnng the first scratch layer A

cure:. cre segond scratch | xture
cerrent‘,‘ scé(éngc]}, ral hqc.'l} Cr. g cmm;rmn ement, gx,?cgdtc a%ry 1" bondef,

fiberglass
strands, and fiberglass mesh: and
an outer main brown layer, the outer main brown layer comprising cement, aggregate,

acrylic bonder. fiberglass strands. and fiberglass mesh.

17. A method of forming a building panel structure comprising:

forming a corc using a frame and one or more than one insulating structural block:

applying an inner scratch layer to a portion of the core: and

applying an outer main brown layer over the inner scratch layer, the outer main brown
layer comprising cement. aggregate. acrylic bonder, fiberglass strands. and

fiberglass mesh.

18. The method of claim 17 wherein applying an inner scratch layer to a portion of

the core further compriscs:
creating a first scratch layer A mixture comprising cement, aggregate, acrylic bonder,
and
watcer;
blowing the first scratch layer A mixturc onto a portion of the core;
allowing the first scratch layer A mixture to cure:
creating a second scratch layer B brown mixture comprising cement, aggregate.
acrylic
bonder, fiberglass strands, and water;
trowelling the second scratch layer B brown mixture over the first scratch layer A;
embedding a fiberglass mesh in the second scratch layer B brown mixture while the
second scratch layer B brown mixture is still wet; and

allowing the second scratch layer B brown mixture to cure.



bonder, fiberglass strands, and water; trowelling the second scratch | ayer
B brown m xture over the first scratch |ayer A enbedding a fiberglass nesh
in the sewondiigoossch | ayer B brown m xture while the secondb2@anadseh | ayer
B brown mxture is still wet; and allow ng the second scratch | ayer B brown
m xture to cure. WD 2011/ 090835PCT/ US2011/ 020563 19. The nethod of claim
17 wherein applying an outer main brown layer over the inner scratch |ayer
further conprjses; creati| bro layer brown m xture conprising
cement, aggré%at e”leé‘&ﬁ“y}d" “Bb‘hﬁ?‘m‘?'f‘ﬁ@? Yl RELOUE BHY ROy C’\A%tcbﬁr’TP
trowel | | ng the nehierléOomidyayeiihddeaugtistd: xt ure over the inner scratch |ayer;
enbedding a fi berg}l assbmesh i nbt he mal n brown ”I ayer brown m xture while the
mai n brown | 8y&"SHr Ak THREQFEPTP Y™ EYF I CBPHS S ATt YR K L1 frmi n broown
| ayer brown mi Xt WoRddrofilehfiss s@hds, Thewamet,hod of claim 19 wherein the main
S;g\ém La¥e£ E{)\Qc mgt 15?\1(11]’1161‘71o\glgﬁlyg%tlgwﬁgl urulz g\%ls'tl%(l)nn%{slctratcﬁ]aﬁ)%l and 30 grlt

embedding a fiberglass mesh in the main brown layer brown mixture while the main

brown layer brown mixture is still wet; and

allowing the main brown layer brown mixture to cure.

20. The method of claim 19 wherein the main brown layer brown mixture

wggregate comprises 20 grit sand and 30 grit sand.
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