WO 2009/086617PCT/CA2008/00 1809 27 November 2006 (27-11-2006) Prefabricated building
components and assembly equipments BACKGROUND OF THE INVENTION FIELD OF THE
INVENTION The present invention relates generally to building material and, more specifically, to a
building proc®43 ¥R(EfHErs better qualities in terms of value, structural int€&rit- At EeHHdrt and
energy conservation for industrial, commercial and residential btilldiAg=ifusties. Thé preserit!
invention starts with a single component which is the vertical composite supporting steel member
(stud), then thesplatEathei bearadiisuidlBpane| systeondnecwirdml systembihe jeigtisysientthe
temperature regulated roof system and the multiple insulation patterns to create the cavities. The
entire conce%&&&g’i%eﬁﬁv @ni %ﬁesign of all of the components and parts, the
objective is focused onto Ttacilitate the pretabrication process & to achieve energy efficiency. In the
field of energy conservation, the industries are continuously making improvements to existing methods
of energy conservaiipuz SWBeIWUTE SHEET (RULE 26) THE PRIOR ART

The present invention relates generally 1o building material and, more specifically,
to a building process that offers better qualities in terms of value, structural integrity, and
comfort and energy conservation for industrial, commercial and residential building
industries. The present invention starts with a single component which is the vertical
composite supporting steel member (stud), then the plate, the beam, the wal! panel system,
the window sysicm, the joist system, the temperature regulated roof system and the mulitiple
insulation patterns to create the cavities. The entire concept of utilizing the invention is that
the design of all of the components and parts, the objective is focused onto facilitate the
prefabrication process & to achieve energy efficiency.

In the field of energy conservation, the industries are continuously making improvements

to existing methods of energy conservation.

SUBSTITUTE SHEET (RULE 26)



There are other building components designed for the same putpose. Typical of these is U.S. Patent
No. 3,161,267 issued to Keller on December 15, 1964. Another patent was issued to Burges on
November 16, 1965 as U.S. Patent No. 3,217,455. Yet another U.S. Patent No. 3,258,889 was issued
to Butcher or¥fiiRP®/0B866 and still yet another was issued on February 15 CIY72268594k696r as U.S.
Patent No. 3,641,724. Another patent was issued to Johnson on February 22, 1972 as U.S. Patent
No. 3,643,394. Yet another U.S. Patent No. 3,736,715 was issued to Krumwiede on June 5, 1973.
Another was issued to Berghuis, et al. on February 25, 1986 as U.S. Patent No. 4,571,909 and still yet
another was issued on June 9, 1987 to RI&@?MQ‘?‘Mem No. 4,671,032. Another patent
was issued to McCarthy on January 1, 1991 as U.S. Patent No. 4,981,003. Yet another U.S. Patent No
5,265,389 was issued to Mazzonc et al. on November 30, 1993. Another was issued to Gular on
December 14, 199348t Bsteni Nine 5o0wontes dasigaadipethassnsernasidsuial 6h June 16, 1998 to
Richard as U esPaters. Naem, Ko53330,267 isSurathex prient asHissues] tos@jala on September 21, 1999
as U.S. Patent No. 5,953,883. Yet another U.S. Patent No. 6,158,190 was issued to Seng on
December 12, 2000. Another was issued to Dalphond, et al. on February 22, 2005 as U.S. Patent No.
6,857,237 and still ystosaprievss issiddoobrgspramioermigr 1997766 BdfrdtRasstENropean Patent

Application N9 2EPZE4204 et arotheninigrnatienab RatentArRlicating NowM/e 2R@6/123005 was
issued to Casa ﬁlda on November . U.?. Patent Number, 3%61 267 Inventor: Robert R.

Ci 3,.2006 )
Keller Issued "BetemBEP 15 8E°sue &‘b%&?é‘b%%& ed Baitdiny PR 'rﬁ?)iﬁ@iﬁ‘é) a grid formed of a
multiplicity of ¥ig#d.g#i#d members mechanically connected together, each of said grid members having
a web and flanges at each edge thereof extending at an angle to said web, the outer surfaces of each
of said flanges being substantially flat and parallel to each other, the grid members extending in two
directions and definftRy RSRABHSH ST6pEN epRea BRSNS BY EaGfid Afdnbers, said flanges at
one edge of saidwbs\efinitdgd fissPsetfidhoning [Surtaces:saik hendiag sufages being aligned in
a single plane. 3t Quiet,shesl.mermbenexiending I said plene uersaid g caid first sheet
member having an outer wear-resistant Surface and an Inner bor Ing surface, said inner bonding
surface bondée Wil Ak ailorea arii e #aseurd-rade o s afF Tirs Rsendiboriding surtades, said layer of
adhesive lying gimegsty between the cooperating bonding surfaces of said first sheet member and said
first set of bonding surfaces, said first sheet member extending continuously over all of said open
spaces, a multiplicity of stiff, pre-formed backing sheet members one fitted in each of said open
spaces in said grid, &aghchpoking shestdie MloEritaving amaayda 19dbstdntalytesiesponding to the
area of said figsfsshipet MeMBRENING BXSH SAIdsoRsA aPAseaRRDALKIAG Shaeg,member having a

planar bondiriﬁ surface bonded by a layer of flexible adhesive face-to-face to said first sheet member

substantially SRS s hid a e S a B SR SHERE AfsBRPReeadn! BEitg thickalemals said first
sheet membef, 2%l 8¢ructurdllycoilesseweersity thanisaid, firstshesthare mhes aksaih grid members,
the outer surfacgs ofsaid flanges on the other edge of said webs defining a second set of bonding
surfaces, said second set of bonding surfaces being aligned in a single plane, a second outer sheet
member adhesively secured to said second set of bonding surfaces, said second set of bonding

surfaces locating saigspeonesheat BemRenincspeediapanlt ekatignskipiesait backing sheet
members, the.gmallestdimension,of sach of sairkonsn spaces paralel o said plangs being
substantially gfeater than the spacing between 'said planes.

2000. Another was issued to Dalphond, et al. on February 22, 2005 as U.S. Patent No.

6,857,237 and still yet another was issued on September 10, 1997 to Berreth as European

Patent Application No. EP0794294, Yet another International Patent Application No. WO

2006/123005 was issued to Casan Celda on November 23, 2006.



U.S. Patent Number 3,217,455 Inventor: Joseph H. Burges Issued: November 16, 1965 In a
modular panel including a pair of opposed, laterally spaced face plates and a closed border around the
periphery of the face plates establishing a closed chamber between the face plates, the border having
laterally spac®& 8pBd&f& Sides, a plurality of joined border sections establRSHfe 2585814, each of
said border sections comprising: an outer covering of insulating material having inner and outer
surfaces and a U-shaped lateral cross section with opposite legs of the U-shape projecting inwardly

from the periphery and terminating at ir&ngrpggltwlgn?bgpgr?gpggging with the innermost end of the

U-shaped cross-section, each leg incl extending toward one another, first
and second longitudinal reinforcing stripdreauhreRvbed8ei ¢lawne of said enlarged portions and each
fused to the inner surface of one leg of the, Lirshapres pekdessection; a third longitudinal reinforcing
strip having a U-shaped lateral cross-section and being disposed in the outer covering at the end of
said U-shaped cross-section opposite said innermost end and fused to the inner surface of the outer
covering; and a longitudinal slot in each leg of the U-shaped border section extending outwardly

from said innermostediinica 821136 Blale RRIRgIEPENER WIRY: sald ARt sYPl et Insulating

material lies between the outer covering and each face plate, between each faCe p te and each of
said first and $eEBRAMSHJMERIRMIYS sRoNSHEdaspdenser befwad sicharndag Frenaadsecond
longitudinal reinfaesing steps and the-dhiwioagitudinaldianiossing siripsanthat.ihecouter covering

interrupts any direl.caniact between, e, 0npased face plares and among the jongitudinal reinforcing

strips and the ?aflera pa o’ one Side O%Ere o?her Bite g]f ee(be?}p%etrag Ordar 1€°6F low

transmission.extending in two directions and defining a nwltiplicity of open spaces surrounded by said
grid members, said flanges at one edge of said webs defining a first set of bonding surfaces,
said bonding surfaces being aligned in a single plane, a first outer sheet member extending
in said plane over said grid, said first sheet member having an outer wear-resistant surface
and an inner bonding surface, said inner bonding surface bonded with a layer of adhesive
face-to-face to said first set of bonding surfaces, said layer of adhesive lying directly
between the cooperating bonding surfaces of said first sheet member and said first set of
bonding surfaces, said first sheet member extending continuously over all of said open
spaces, a multiplicity of stiff, pre-formed backing sheet members one fitted in cach of said
open spaces in said grid, each backing sheet member having an area substantially
corresponding to the area of said first sheet member lying over said open space, each
backing sheet member having a planar bonding surface bonded by a layer of flexible
adhesive face-to-face 1o said first sheet member substantially throughout said area, said
backing sheet members each being thicker than said first sheet member and structurally of
lesser density than said first sheet member and said grid members, the outer surfaces of said
flanges on the other edge of said webs defining a second set of bonding surfaces, said
second set of bonding surfaces being aligned in a single plane, a second outer sheet member
adhesively secured to said second set of bonding surfaces, said second set of bonding
surfaces locating said second sheet member in a spaced apart relationship to said backing
sheet members, the smallest dimension of each of said open spaces parallel to said planes

being substantially greater than the spacing between said planes.



U.S. Patent Number 3,258 889 Inventor: Richard A. Butcher Issued: July 5, 1966 A prefabricated
structural section comprising: (1) a frame comprising, transversely, a wooden ceiling plate and a
wooden floor plate longitudinally spaced from said ceiling plate and, longitudinally, wooden studs
transversely 3pfaéet¥fitsid 'one another, extending from said ceiling plate toP€aid Azos/masesand
fastened to said plates by fasteners extending through said plates into said studs; (2) a panel on
one side of said frame, extending longitudinally from said ceiling plate to said floor plate with one side

of said panel being disposed adjacent said studs; and (73 means fastening said panel to said
frame, said means consisting of rigid, MM@W#@% erial tenaciously adhering to said
ceiling plate, floor plate, studs and said $idenafrshigyisiieiueadending from one stud to the next and
from said ceiling plate to said face plateyand extending féoméald side of said -panel toward the other
side of said frame sufficiently to substantially rigidify said section, but only part way to said other side

of said frame, whereby between each pair of studs a substantial space extending from said ceiling
plate to said face plate is provided for piping and wiring. U.S. Patent Number 3,641,724

In a modular panel including a pair of opposed, lateraily spaced face plates and a
closed border around the periphery of the face plates establishing a closed chamber between
the face plates, the border having laterally spaced opposite sides, a plurality of joined
border sections establishing the border, each of said border sections comprising;

an outer covering of insulating material having inner and outer surfaces and a U-
shaped lateral cross section with opposite legs of the U-shape projecting inwardly from the
periphery and terminating at innermost ends corresponding with the innermost end of the
U-shaped cross-section, each leg including an enlarged portion extending toward one
another;

first and second longitudinal reinforcing strips each embedded in one of said
enlarged portions and each fused to the inner surface of one leg of the U-shaped border
section;

a third longitudinal reinforcing strip having a U-shaped lateral cross-section and
being disposed in the outer covering at the end of said U-shaped cross-section opposite said
innermost end and fused o the inmer surface of the outer covering; and

a longitudinal slot in each leg of the U-shaped border section extending outwardly
from said innermost ends;

said face plates being received within said slots such that insulating material lies
between the outer covering and each face plate, between each face plate and each of said
first and second longitudinal reinforcing strips, and between each said first and second
longitudinal reinforcing strips and the third longitudinal reinforcing strip so that the outer
covering interrupts any direct contact between the opposed face plates and among the
longitudinal reinforcing strips and the lateral path from one side to the other side of the

peripheral border is of low fransmission,



Inventor: James Palmer Issued: February 15, 1972 A wall construction for homes and the like
developed for the construction of wall sections at locations removed from the building into which
includes an integral box beam construction at the upper portions thereof with insulating and reflective
material bein® Prividedsds integral elements within the wall section. The bexiesttgosstuction is built
directly into the wall section and provides a strengthening factor to permit the placement of doors and
windows at any point and permits the placement of truss rafters at any point and permits the
placement of truss rafters at any point along the wall, U.S. Patent Number 3,643,394 Inventor: Bobby
G. Johnson Issued: February 22, 1972 odule in the form of a wall panel
capable of load bearing constructed of flassdibRichaitifor@attipdastic resin, semicylindrical structural
members for load bearing and relnforcemeﬁts@p%g am plgstic for insulation purposes with the module
having fire-retardant properties and a peripheral edge channel member to enable adjacent modules to
be readily interconnected. The module is constructed by employing a procedural method so that the
sequential steps are performed in a production line technique to facilitate construction of the modules.
U.S. Patent Number, 3,7

A pre?%i‘?c]é?ed structural section comprising:

{1) a frame comprising, transversely, a wooden ceiling plate and a wooden floor
plate longitudinally spaced from said ceiling plate and, longitudinally, wooden studs
transversely spaced from one another, extending from said ceiling plate to said floor plate
and fastened to said plates by fasteners extending through said plates into said studs;

(2) a panel on one side of said frame, extending longitudinally from said ceiling
plate to said floor plate with one side of said panel being disposed adjacent said studs; and

(3) means fastening said panel to said frame, said means consisting of rigid, cellular,
polyurethane material tenaciously adhering to said ceiling plate, floor plate, studs and said
side of said panel, extending from one stud to the next and from said ceiling plate to said
face plate, and extending from said side of said -panel toward the other side of said frame
sufficiently to substantially rigidify said section, but only part way to said other side of said
frame, whereby between each pair of studs a substantial space extending from said ceiling

plate 1o said face plate is provided for piping and wiring,



Inventor: Leland J. Krumwiede Issued: June 5, 1973 A prefabricated load-supporting building panel
is disclosed. The panel consists of a metal stud frame to which a sheet of moisture proof gypsum
board is affixed. A thickness of molded polystyrene, supported by a peripheral casing attached to the
frame, is bond&UHEH ¥ YyYpsum board. Exterior finish for the panel consistg(gf/gﬁﬁ‘fwg?lﬂ*ﬁfbstic which
is troweled onto a glass fiber fabric bonded to the polystyrene. U.S. Patent Number 4,571,909
Inventor: Thomas G. Berghuls Issued: February 25, 1986 An insulated building has an inner
structure forming the interior walls a”d‘é%fﬁiemﬁg%%g?'}% 4?(;'.Eggated wood spacer members are
mounted on the exterior of the inner structure preferably with insulated fasteners. The spacer
members are spaced from the exterior of REHel 8t ERiFeEr Foam insulation covers the exterior of the
inner structure to a depth generally flushjwithsthespacaers members. Sheeting is applied over the foam
to cover the exterior of the building. The building is characterized by an absence of panel joints
typically found in buildings of this type. Such joints permit detrimental heat transfer through the
insulation.

A wall construction for homes and the like developed for the construction of wall
sections at locations removed from the building into which includes an integral box beam
construction at the upper portions thereof with insulating and reflective material being
provided as integral elements within the wall section. The box beam construction is built
directly into the wall section and provides a strengthening factor to permit the placement of
doors and windows at any point and permits the placement of truss rafters at any point and

permits the placement of truss rafters at any point along the wall,



U.S. Patent Number 4.671,032 Inventor: William A. Reynolds Issued: June 9, 1987 A stressed-skin
building panel including structural strengthening members located alternately adjacent the two
opposite skin members of the building panel, each of the structural strengthening members being
spaced apart*®AHEsEPPosite skin member by a block of high-density rii§ f6akiHFAEAA, and the
remainder of the space between the skin members being occupied by a foamed-in-place foam
insulating material adhering to the skin members and structural strengthening members and providing
a significant amount of strength and re ﬁt _eem:[l compre ﬁi\é@ftresses._ The opposite skin members
are spaced apart from one another anﬁheﬁiogéﬂ%aﬁﬁe—rmmer spacing during and after
construction by a plurality of bridge merfityertowBiehbfdemiahesenly direct connection between the skin
members by other than insulating foam mgtggiatasQdhabtheasulating quality of the panels is
maximized. U.S. Patent Number 4,981,003 Inventor: Grant McCarthy Issued: January 1, 1991 A
unique wall panel is constructed from expanded polystyrene beads in an expanded polystyrene mold
with structural members embedded in it during the molding process. The structural members are in the

form of two by four sfyds placed.akskiean inch.oemiers, Afiagantaangs, Fave alegcking grooves

and ridges which fit together. The advantage of the present invention is that a total insulated wall is

created with rfE"EFHERS 6F SPEdEs T AtRRIRANITBR PR SEMYARIERTht N RaRYE iried to the
building site, whemRdbasaandiiopplaies.aldappliastiand thepanesinied ockeddenbarma a perfectly
insulated Wa“having fire-retardant properties and a peripheral edge channel member to enable adjacent
modules to be readily interconnected. The module is constructed by employing a procedural
method so that the sequential sieps are performed in a production line technigque to facilitate

consiruction of the modules.



U.S. Patent Number 5,265,389 Inventor: Mark C. Mazzone, et al. Issued: November 30, 1993 A
composite building panel includes a core of a foamed polymeric insulating material, such as expanded
polystyrene, havin lurality of uniformly spaced open box tubes retained in vertical grooves formed
in the rear suWQc’@%f“fﬁél@ore by a two-part epoxy adhesive, the tubes beffgTécHEHEEH connected
at their ends to one leg of continuous horizontal channels having their other leg adhesively secured to
the core at horizontal slots. The front surface of the core is continuous without seams and may be

coated with a variety of exterior |nsulat1[9§ f#jﬂ ?IEB SYs g%%o)angs Patent Number 5,269,109
Inventor: V. Rao Gular Issued: Decem ated load bearing wall (10, 101)
comprising panels of extruded polymeFfeatar(2eiapd I 50ruBpvisde 56) into which tubular, load carrying
frame members (12, 14,48) have been incogpratrd. A t@ngue is formed at one vertical edge of each

panel (10, 101) and a groove is formed at the opposite vertical edge. The tubular frame members (12,
14, 48) are bonded to the extruded polymer foam.

A prefabricated load-supporting building panel is disclosed. The panel consists of a
metal stud frame to which a sheet of moisture proof gypsum board is affixed. A thickness of
molded polystyrene, supported by a peripheral casing attached to the frame, is bonded to
the gypsum board. Exterior finish for the panel consists of synthetic plastic which is

troweled onto a glass fiber fabric bonded to the polystyrene.



U.S. Patent Number 5,765,330 Inventor: Michel V. Richard Issued: June 16, 1998 A pre-insulated
prefab wall panel comprising of a rectangular wall frame having top and bottom rail members and a
plurality of spaced apart stud members aligned between the top and bottom rail members. A
polystyrene B8SrH8fHEe98 affixed to a first side of the rectangular wall franf& Hey 8§/ @étifing with the
top and bottom rail members and the plurality of stud members a plurality of rectangular cavities,
wherein each cavity has a depth of the thickness of a stud member. The prefab wall panel further has
a layer of.foamed-in-place polyurethanﬁ_ pﬁ/ﬁriq & n%%g_tgog;?% 9ch cavity adjoining the boardstock,
and bonding the structural wall frame tU‘gTE‘payitymre—bo‘crm%ock. The layer of polyurethane foam
has a thickness which is substantially |Esstiean tmmaicptBotldeh cavity, whereby each cavity has
available space for accommodating sub-iade. ingiallationsiodd. S. Patent Number 5,953,883 Inventor:
Leo V. Ojala Issued: September 21, 1999 An insulated wall panel comprising a bottom, a plurality
of inner members, a plurality of outer members, spacers between the inner members and the outer
members, an insulation layer, an exterior sheathing, a vapor barrier, a top member and a planar

interior wall. The insiated wall,panel has,a frad Al SRAGE.IRGAIRINELINGIAe Bl A caYY filled with

insulation. The wall panel is adapted to be secured to the frame of a timber frame home without

fasteners pasemiftitsadh e entierdenarantRe BaremeREs B bestreREbA i embers of the
panel only to thecframe:-withouk de sisoyiag flesdate gnityspidhennstiated walkpanel the

exterior of the inner structure. Foam insulation covers the exterior of the inner structure to a
depth generaily flush with the spacer members. Sheeting is applied over the foam (o cover
the exterior of the building. The building is characterized by an absence of panel joints
typically found in buildings of this type. Such joints permit detrimental heat transfer

through the insulation.



U.S. Patent Number 6,158,190 Inventor: Stephen Seng Issued: December 12, 2000 This
composite building stud combines two metal shapes, inner and outer, with an insulating material to
form a composite structural member having an insulating valve (R-value) greater than a similar metal
member norM&ly&E¥4HS a stud in a residential structure. The compositeP4I$6-RAY& 8 gth
comparable to that of a similar steel member normally used as a stud in a residential structure. One
shape encompasses the other shape. The composite structural member eliminates any direct metal

connections and thus eliminates any th@r %g&q&%};@%r%%%%the overall insulating value (R-value)

of the composite member. The shapes, ; insulating material form a composite
structural member that has an interlockingnstapélimiich Reldslithe insulatin.g material in compression
and mechanically couples the inner and oufgr,aempersio¥S. Patent Number 6,857,237 Inventor:
Raymond F. Dalphond, et al. Issued: February 22, 2005 A modular wall component with an
insulative thermal break for preventing the creation of a continuous thermal path across the modular
wall component. The modular wall component may be formed with an insulated frame structure that is

fixed to an open frame, SULGILES Witap éigz?éi"ﬁUM%iH@%EﬁI@[‘uPJ&%}éJ?%HQi%‘1&@@!&%@&‘(8&6”' The

insulated frame structure may be formed with a plurality of vertical' track members coupled to an upper
track membef¥Her i ottEcER dherftenipeesikslansteahers AEBE Srilkitaae wisterihis interposed into the
insulated fransgustrugturensTheigperfRmesieuchive may havar phtalitsahverieal fiaming studs

coupled to a”o}’o‘?cl?%%ﬁ%ﬂ?é@%ﬁ%aﬁ‘éﬁ 'cgdnal rlgmv%%ta{rgn IEIlg }er%%lfﬂder of the space between the skin
members being occupied by a foamed-in-place foam insulating material adhering to the
skin members and structural strengthening members and providing a significant amount of
strength and resistance to compressive stresses. The opposite skin members are spaced
apart from one another and held together at the proper spacing during and afier construction
by a plurality of bridge members which form the only direct connection between the skin
members by other than insulating foam material, so that the insulating quality of the panels

is maximized.
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European Patent Application Number EP0794294 Inventor: Rainer Berreth Published: September 10,
1997 The wall (10) has individual bonded multi-layer elements (1), each with an insulating panel,
especially a foam panel (2), with a coated surface (3) of bonded wood-wool on one or both sides. Each
element has B&2H¥fd Grooves (4), which run parallel to the coated surBceEerWBEd8#bne end
wall. At least one supporting strip (5) is pushed or glued into the groove, which may be arranged inside
the panel, and may also run around its perimeter. There may also be a groove near the upper edge of
the panel, and a further groove near itsI I%vvrc,er edge Intgrggtlg&al Patent Application Number WO
2006/123005 Inventor: Alfredo Casan ber 23, 2006 The invention relates
to a prefabricated element for constructidm entichistinteadayto be used as a wall covering or to form
vaults between rafters in false ceilings. Thgipyentiveelement is formed by a body (I, 11, 21, 31)
comprising a base (5) of polymer material which supports an assembly of thin bricks (6, 12, 12a, 22).
According to the invention, cavities (3) are provided between the aforementioned bricks and cavities
(4) are provided between each of the bodies (1, 11, 21, 31), said cavities being covered with a filler

material. The inventiop, also.fo) é%?%?ef?s %‘oﬁé‘ﬁﬂ&?‘& RbRredusing b preiabriated glement for

construction, which is performed using a mould and which co GI)rlses the follow T&? steps consisting in:
cutting the br.@@%@ﬁ@%&ﬁ%@e%ﬁd&ﬁ%b%ﬂ&%ﬁ% prhibHEE TS thiefBSponding cavities
of the mould, ;ﬁa@yagmu@rmaa&arlallefﬁbeaeaeawtf@ﬁa@iwemmef&rﬂ‘slﬁaislpl@ﬁm@ $ase pelymer material,
and stripping the& sa (}x&rgc@n E]Dgneis Have interlocking grooves and ridges which fit together. The

advaniage of the present invention is that a toial insulated wall is created with no cracks or

spaces in the insulation. These lightweight panels can be carried to the building site, where

base and top plates are applied and the panels interfocked to form a perfectly insulated wall,
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While these building components may be suitable for the purposes for which they were designed, they
would not be as suitable for the purposes of the present invention, as hereinafter described. The
present invention provides a building process that offers better qualities in terms of value, structural
integrity, and‘%@ﬁf%r’f”?ﬁgenergy conservation for industrial, commercial gﬁ&’@ﬁ&%ﬁ?&f@uilding
industries. The present invention starts with a single component which is the vertical composite
supporting steel member (stud), then the plate, the beam, the floor joist, the roof truss system and the
multiple insulation patterns to create th@_g_q;g%m{mgegggr(% gomcept of utilizing the invention is that the
design of all of the components and parts, the objective is focused on; to facilitate the prefabrication
process and conserve energy. SUMMARPTORMHE BRESERTEINVENTION [0001] Embodiments
of the present invention seek to provide psgfabvisataskorildings components with energy efficient saving
means to facilitate the building process of industrial, conunercial and residential building industries.
[0002] Embodiments of the present invention also seek to provide several composite insulated
members (studs) presented in their different configurations, having bonded foam as the media with

rigid foam insulation,apfISE SiE PemberRIiRn:esras theSedcis-and;alktight cavities, but they

serve the same function as the vertical supporting members for exterior and interior walls. [0003]

Embodimentd B BresEHEIrRASt SR LS Led T8 Dt QU P OB REAGH BBHERRS to form various
com ppnents mﬁaermgefteid b@tWﬂ@nMstﬁﬂ@tﬁxd&m&mdfaﬁewmrcﬁﬁéw.Qmomapgmponent cons?sts
of various piegga.ql/iglé i SlpamEEMAAL Slarked IpariPetanasetiapartipdagliiate the formation

of other insulation components. {goo | Embodiments of the present invention also seek to provide
the compositdTHERSAFHEH Bay@edfed)rnlfa atiisre e imguratio M RaiALPBOHIEY ¥65m as the media
with rigid foarmiingulatemanes @St membey siadi-foiseddhamstructvreandipartghdcavities.
[0005] Embo%ipg%n}'glso 191;1 EQE presen ljnvgrgga%calésﬁ% sseek to provide vacuum insulation for use in
insulation if formed IS the most & fecﬂ%eyway 6t inSulation and can yield an insulation value
approximately 5-7 times that of fiber glass batts. Embodiments of the present invention use two or
three pieces of glass sheets depending on application, sandwiched together with thin glass strips to
form the supporting edges and the seal, and glass pellets to form supporting points within the panel. A
heating device is used going around four edges by applying appropriate temperature. Thus the entire
unit as a whole will be sealed seamlessly with the SME glass material and all melted together as one
piece, which is the glass Vacuum Insulated Panel (VIP).

iz



[0006] In embodiments of the present invention, the said glass VIP in its double and triple pane
configurations are "obscured" glass panels in vacuum condition which are used as part of the wall
insulation members as composite insulated wall panel and also used as "obscured" insulated glass
features wallPEréet8%6tng in lights; hereinafter, part of this present inve Al _H8%H3fMhent the
non-factory "repeat at will" built-in on and off vacuum system incorporated for window and wall
load-bearing structures by using active forced thermal fluids, for the purpose of achieving various high
level insulation ya_lues along with adva _' g met i‘@%)ce%egg { O‘éun-obscgred" gnd co-exist in the
system for a building structure. [O(Mpresem invention also seek to create
active thermal cavities and inactive cavitidg'igfipsieefte&siategically in between walls, in ceilings and
as well in floors to improve R-value. Thergagers:types:0f agtive thermal cavities depicted in the
present invention, in order to avoid confusion thereinafter it is necessary to describe and distinct the
differences between the two; first one is described as the "independent" active thermal cavity created
in a thin hollow space minimum half of an inch in between all walls, in ceilings and in floors (also in

concrete floors) depending.Qn fUYELALEAVIBMeN S afidinnsiRRENIe M6V ligs.All connected

together as a thorough thermal blanket covering the entire structure with forced air traveling in the
cavities at a HigHerErimpePatdre thifh THE Xiih TR IRdee (s B48 MR Sl Air &y m. The source
of said thermahfereed iatoipdrand. thecapxliafytucd acenorauxiliaty eif canhdifianing, anitavih relatively
small capacity. [l seegnttaciive sisimal (pead alt v s dosiingd beateipafier gy i floor” active
thennal cavity \%/hlch IS the void space created In between an& afong oor joists underneath the
flooring, this $&tpeedsd Eﬁ@ﬁﬁéﬁtﬁ@é@tﬂﬂéﬁ% f§aferated from the main climate control unit in the present
invention, the main function of this "in-floor active thermal cavity is to regulate the floor temperature
and extends it's forced air route to facilitate other two functions in the present invention; 1). in-wall
forced ambient air emits into rooms eliminates existing floor mount air registers and 2). creates forced
air window cavity defroster. The volume of forced air for the first "independent" active thermal cavities
from the auxiliary furnace is relatively very small compares with the volume of the in-floor forced air
which is from the main climate control system and it is massive volume in comparison. The concept to
achieve ultimate effective R-value is that the law of physic dictates, warm air always moves to the
colder side, therefore the created "independent” active thermal forced air blanket insulated to the
exterior cold temperature and with higher temperature forced air in it's own path traveling
"independently” than the lower temperature air in the rooms, therefore resulting the lower room
temperature air would not be able to escape to the colder exterior due to the room temperature air
being blocked by the higher temperature "independent” forced air blanket in the walls. Further
explaining the functions of the "independent" active thermal forced air cavities; having galvanized
metal sheets that inserted in between the created "independent” thermal forced air cavities, resulting
the said galvanized metal sheets would be also heated by the active thermal forced air at a higher
temperature, therefore the said metal sheet also forms a barrier with a higher temperature (along with
the active forced air) then the air in the rooms. Room temperature air can not passes the multi-thermal
barriers which are higher temperature. [0008] Embodiments of the present invention also seek to
utilize the active forced air to created a temperature regulated roof system comprises of plural
sandwiched foam panels each with an active forced air cavity collecting hot air underneath the roof
sheathing, all active forced air from the passages of all said foam panels flow into a central channel,
then to be redirected or be blown to the outside. [0009] Embodiments of the present invention
further seek to utilize the combined benefits of the active and inactive air passages; in the walls, in the
ceilings, in the floors to rearrange the placements of the traditional mechanical system; such as
furnace, water heater, sheet metal air ducting and plumbing to create an un-obstructed basement by
hiding the said mechanical system to yield more enjoyable space. [0010] Additional
embodimentss of the present invention will appear as the description proceeds. [0010a] According
to an aspect of the present invention, there is provided a system for constructing a building using
prefabricated components, the system comprising: a) composite insulated wall panels arranged for
assembly together to form wall structures of the building; b) floor joists and floor sheathing arranged
for assembly together to form one or more floor structures of the building; c) roof trusses and ceiling
joists arranged for assembly together to form a roof structure of the building; and d) thermal forced air
active cavities provided by insulated components that form sealed conduits for a thermal blanket of air
between said composite insulated components, th@3hermal forced air active cavities including in-wall
insulated components disposed in the composite insulated wall and arranged to provide flow paths for
circulating said thermal blanket of air through exterior walls of the building.



[0011] Embodiments of the present invention may overcome the shortcomings of the prior art by
providing a building process that offers better qualities in terms of value, structural integrity, and
comfort and energy conservation for industrial, commercial and residential building industries.
Embodiment¥ 8 3HEBi&ent invention may start with a single component Rrich iR tEEEHical
composite supporting steel member (stud), then the plate, the beam, the floor joist, the wall system,
the temperate regulated roof system and the multiple insulation patterns to create the cavities. The
entire concept of utilizing embodiment% Wa?eiq\ﬁ?{;%ik%? ﬁg@%ﬂwe design of all of the components and
parts, the objective is focused on; to faciit T process and conserve energy. [0012]
The foregoing and other objects and advartigekightlappedrfiom the description to follow. In the
description reference is made to the accompasnyingdrawing, which forms a part hereof, and in which is
shown by way of illustration specific embodiments in which the invention may be practiced. These
embodiments will be described in sufficient detail to enable those skilled in the art to practice the
invention, and it is to be understood that other embodiments may be utilized and that structural

changes may be madg withoutasRATINLITOMIRES0ARE of SncivenHanIRihe AREAMpANYING

drawing, like reference characters designate the same or similar parts throughout the several views.
[0013] The foRBWIRG HETBEaRESE AstibA TE tHet et iBR T e TR Thebanel SEHEE  AMd the scope of
the present inventio bdschestldefinessby Hae appenteddelans.aBikibb DESGRIBTHON OF THE

DRAWING FIGURIS. vl LGFISH A e INERIRNITIAY B MLl indrstand, it will now be
described, by way of example, with referenceto the accompanying drawing in which: FIGURE | is a
top view of prjtl_,qkrg]éfy of stud members a plurality of rectangular cavities, wherein sach cavity has a

depth of the thickness of a stud member. The prefab wall panel further has a layer of

foamed-in-place polyurethane covering a portion of each cavity adjoining the boardstock,

and bonding the stroctural wall frame to the polystyrene boardstock. The layer of

polyurethane foam has a thickness which is substantially less than the depth of each cavity,

whereby each cavity has available space for accommodating sub-trade installations,

14



FIGURE 2 is an illustrated view of the present invention in use. FIGURE 2A is a top view of
different configurations of the 2x6 vertical composite insulated members (studs). FIGURE 2B is a

top view of different configurations of the 2x6 vertical composite insulated members (studs) with glass
vacuum insuMfb PAfiet(VIP) and active thermal cavities applied with theP4tti§< ¥t 848e R-value of
the studs. FIGURE 2C is a view of the stud number 1 configuration. FIGURE 3 is a top and side

view of other composite reinforced insulated members for the wall structure. FIGURE 3A are sectional
views of composite insulated bottom ag%stqptsn{ Iat S f%%; 3B are sectional views of composite
insulated members (nail board). FIGU of a horizontal window sill plate.
FIGURE 4 is a side view of the presento (Fﬁmﬂiﬂﬁwaﬂbr@mﬁnponents). FIGURE 4A is a side view of
the present invention (multi-insulation cogpraNeHehber 21, 1999

An insulated wall panel comprising a bottom, a plurality of inner members, a
plurality of outer members, spacers between the inner members and the outer members, an
insulation layer, an exterior sheathing, a vapor barrier, a top member and a planar interior
wall. The insulated wall panel has a dead air space located just inside of a cavity filled with
insulation. The wall panel is adapted to be secured to the frame of a timber frame home
without fasteners passing through the entire depth of the panel. Fasteners secure the inner
members of the panel only to the frame without destroying the inlegrity of the inselated

wall panel.
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FIGURE 4B is a side view of the present invention (multi -insulation components). FIGURE 4C is a
side view of the present invention (multi-insulation components). FIGURE 5 is a sectional view of
composite stud and wall assembly. FIGURE 5A is another top sectional view of composite stud and
wall assembl{¥ FHIGPHSER is another top sectional view of composite stu@GHEATEIFA8E DIy .
FIGURE SC is another top sectional view of composite stud and wall assembly. FIGURE 5D is
another sectional top sectional view of composite stud and wall assembly. FIGURE SE is another

sectional top sectional view of composite, s}yd and wall assembly. FIGURE 5F is another top sectional
. . . 1 ] 5 . . .

view of composite stud and wall asse X er top sectional view of composite

stud and wall assembly. FIGURE 5H is ardothetopigsetidnag view of composite stud and walll

assembly. FIGURE Sl is another top segtignal wigwsREcomppsite stud and wall assembly. FIGURE 6 is
top views of glass vacuum insulation panel (VIP) assemblies.

This composite building stud combines two metal shapes, inner and outer, with an
insulating material to form a composite structural member having an insulating valve (R-
value) greater than a similar metal member normally used as a stud in a residential
siructure. The composite also has a strength comparable to that of a similar stee] member
normally used as a stud in a residential structure. One shape encompasses the other shape.
The composite structural member eliminates any direct metal connections and thus
eliminates any thermal shorts that reduce the overall insulating value (R-value) of the
composite member. The shapes, inner and outer, with an insulating material form a
composite structural member that has an interlocking shape which holds the insulating

material in compression and mechanically couples the inner and outer members,
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FIGURE 6A is sectional views of glass vacuum insulation panel (VIP) wrapped around with rigid foam
members. FIGURE 6B is sectional views of the present invention (VIP, rigid foam and studs). FIGURE
6C is VIP sandwiched with rigid foam and with created cavities. FIGURE 6D is a sectional view of VIP
sandwiched Withf#l§¥edm. FIGURE 6E is a top view of the added glass p&A&-dA%HE#ISPSide of the
VIP created cav FIGURE 6F is a top view of the added glass panes on both sides of the VIP
created cavities. FIGURE 6G side & front view of the un-obscure double pane glass VIP with no
vacuum condition in the cavity. FIGLHJ_E!Ea?e%%}de &rfg%g\ﬂ'ga;/v of the un-obscure double pane glass

VIP prefilled with light color fluid in the AR I
Inventor: Raymond F. Dalphond, et al.

Issued: February 22, 2005

A modular wall component with an insniative thermal break for preventing the
creation of a continuous thermal path across the modular wall component. The modular
wall component may be formed with an insulated frame structure that is fixed to an open
frame structure with an insulative thermal break interposed therebetween. The insulated
frarne structure may be formed with a plurality of vertical track members coupled to an
upper track member and a lower track member. At least one sheet of insulative material is
interposed into the insulated frame structure. The open frame structure may have a plurality

of vertical framing studs coupled to an upper framing track and a lower framing track.
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FIGURE 61 sectional view of the mechanical apparatus; (a programable pumping & controlling devices
& reservoirs filled with fluids), shows the relationship with the double pane glass VIP. FIGURE 6J
side & front view of the un-obscure double pane glass VIP prefilled with light color fluid in the cavity
which interactéd R0épifdcted with the programmable pumping & controllikg $sié¢ps 01882 rvoirs.
FIGURE 6K side & front view of the un-obscure double pane glass VIP shows the light color fluid has
been pumped out of the cavity to create the pressurized vacuum condition. FIGURE 6L side &
front view of the un-obscure dauble gar;)e Iags YIICPESOQ S E)he 51 filled with darker color fluid.
FIGURE 6M side & front view #%%ﬁ%—pﬂeﬁas%@ﬁ%%w color fluid is pumped out & a
pressurized vacuum condition is created InvéimocdRatyer BerrBIGURE 6N side view, front & back view of
the un-obscure triple pane glass VIP witlycligh cayities,.pne pighe cavity is pre-treated in permanent
pressurized vacuum condition by forced fluid & the other cavity is for the repeatable vacuum process
to be prefilled with color fluids. FIGURE 60 side view, front & back view of the un-obscure triple
pane glass VIP, one of the cavity is pre-filled with light color fluid, and the other cavity is pre-treated in
permanent vacuumﬁgndﬁ Q70 htﬂ; gﬁve u%%gﬁdedmu GURE, elfn(%%e(\ﬁl%\g fro%1 back view of the
un-obscure triple pane glass IP with dual cavities interacted & connecte with the programmable
pumping & coRtriliRg EpsteriPErirdsarisir e pretited wilsdithica o albandethwsther is pre-treated
in permanent wagene@naHin B kY. foxeed diklak has one or more grooves (4), which run paralle! to

the coated surface on at least one end wall. At least one supporting strip (3) is pushed or
glued into the groove, which may be arranged inside the panel, and may also run around its
perimeter. There may also be a groove near the upper edge of the panel, and a further

groove near its lower edge,



FIGURE 6Q side view, front & back view of the un-obscure triple pane glass VIP with dual cavities, the
light color fluid is pumped out from the cavity which is also turned into a pressurized vacuum cavity, &
the other is pre-treated in permanent vacuum condition by forced fluid. FIGURE 6R side view, front
& back view Sf@78%M®860HScure triple pane glass VIP with dual cavities, on@eTAE28EAESIs filled with
darker color fluid & the other is pretreated in permanent vacuum condition by forced fluid. FIGURE
6S side view, front & back view of the un-obscure triple pane glass VIP with dual cavities, the darker
color fluid is pumped out from the cavity Whlh S a]so tur ed mto a(Pressurized vacuum cavity & the
other is pre-treated in perntaFeRt Vet coRaten by Foread Hit: HURE 6T sectional view of
the entire system of the un-obscure trlrliefqnaneﬂgfaf.b ’(Zhﬁmfmed:tktare pumped out retained in the
reservoirs which are connected with a %@ggg@tw&m% sglfzactivated heater. FIGURE 6U
shows a side view & front view of a double pane glass VIP which can be used as door insulation
members. FIGURE 7 is a side view of the master work frame equipment assembly. FIGURE 7A is
side-view of the master work frame equipment assembly. FIGURE 7B is side-view of the master

work frame equipmeq. aSseMRYcISIRles 10490 AALCCIANSM, . FIGURE 7 [ sigegview of the
master work frame equipment assembply re ates to Ot om part mec anism.

to be used as a wall covering or to form vaults between rafters in false ceilings. The

inventive element is formed by a body (1, 11, 21, 31} comprising a base (5) of polymer
material which supports an assembly of thin bricks (6, 12, 12a, 22). According to the
mnvention, cavities {3) are provided between the aforementioned bricks and cavities (4) are
provided between each of the bodies (1, 11, 21, 31), said cavities being covered with a filler
material. The invention also relates to a method of producing the prefabricated efement for
construction, which is performed using a mould and which comprises the following steps
consisting in: cutting the bricks to the required size and thickness, arranging the bricks in
the corresponding cavities of the mould, placing filier material in the cavities between the

bricks, injecting base polymer material, and stripping the part from the mould.
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FIGURE 7D is side-view of farther explaining the master work frame equipment assembly.

FIGURE 7E is a sectional view of the vertical wall supporting member (VWSM) mounted on one side
of the main wall assembling frame, one end of the (VWSM) is mounted to the frame side "A" body.
FIGURE 7F i¥& 3i&03f@W of the master work wall frame equipment assenfoly/fiaaiedrsnd pivoting
mechanism in horizontal position receiving studs. FIGURE 8 is a side view of the composite wall
frame equipment assembly and the coordinate position of the conveying/transporting frame.

FIGURE 8A is a side view of the master work wall frame equipment assembly with studs laid in place.

FIGURE 8B is a vertlCAPSIGee il B8 fRERoanysnie wouietfon 8 BByt WA Hihe skeleton on.
FIGURE 80 israrvertizatdidevievuldiith dovalfravelpridpotiancassdmblyswithniradlation components

and wiring insglled (£ GURE-80 AuEHIGAINISTIGL AR Yigw el fhswall Tame.rrpdustion assembly

with drywall installed. _ _
quatities in terms of value, structural integrity, and comfort and energy conservation for

industrial, commercial and residential building industries. The present invention starts with
a single component which is the vertical composite supporting steel member (stud), then
the plate, the beam, the floor joist, the roof truss system and the multiple insulation patterns
to create the cavities. The entire concept of utilizing the invention is that the design of all of
the compoients and parts, the objective is focused on; to facilitate the prefabrication

Process and conserve energy.
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FIGURE 8E is a vertical exterior side view of the finished composite wall with wall sheathing installed.
FIGURE 8F shows the protective finishing process of the finished wall. FIGURE 8G is a view
showing the coordination and the, BipcessHf the: i [BRERALtiNg mechanism the conveying

fork is moving in to the finished composite \);/all fFom the production assembly. FIGURE 8H is a
view showing the conveying fork is engaged with the finished composite wall from the production
assembly. FIGURB@&] showsithencooléyingetonk iretrigvingewkittv satetesirafbniqladduBiGEYRE 8.1 is

an explodeg sectional \iew ok @ﬁ@%ﬂt%%%%ﬁ!&%n‘é"?d'f%ﬁt%'l}{%iﬁlgiﬂ?g' Kb IGURE, Jushaws the roof

truss galvanized s,teeélﬁ?emg)ers. EI?URE is a sectional and side view of the ceiling joist. FIGURE
9B is an aPPIIEEX ARSI CUifig BIatWitH vertical studs.
[0002] Embodiments of the present invention also seek to provide several composite
insulated members (studs) presented in their different configurations, having bonded foam as
the media with rigid foam insulation and OSB strip members to in-forced the structure and air

tight cavities, but they serve the same function as the vertical supporting members for exterior

and interior walls.

{0003] Embodiments of the present invention also seek to provide multiple ingulation
patterns to form various components to be inserted between the 2x6" studs spaced at 16” or 24"
0.C., one component consists of various pieces of rigid Styrofoam members stacked together

spaced apart to facilitate the formation of other insulation components.

[0004] Embodiments of the present invention also seek to provide the composite
insulated members (stud) with multiple configurations having bonded foam as the media with

rigid foam insulation and OSB strip members {o in-forced the structure and air tight cavities.

[0005] Embodiments of the present invention also seek to provide vacuum insulation
for use in insuiation if formed is the most effective way of insulation and can yield an insulation
value approximately 5-7 times that of fiber glass batts. Embodiments of the present invention
use two or three pieces of glass sheets depending on application, sandwiched together with thin
glass strips to form the supporting edges and the seal, and glass pellets to form supporting
points within the panel. A heating device is used going around four edges by applying
appropriate temperature. Thus the entire unit as a whole will be sealed seamlessly with the SME
glass material and all melted together as one piece, which is the glass Vacuum Insulated Panel
(VIP).

[0006] In embodiments of the present invention, the said glass VIP in its double and

triple pane configurations are “obscured™ glass panels in vacuum condition which are used as part

of the wall insulation members as composite insilated wall panel and also used as
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FIGURE 9C is an applying example of the ceiling joist with vertical studs and ceiling insulation
components. FIGURE 9D is an applying example of the ceiling truss system with insulations
relative to thésattiglSpasdatd GQURE GRS avsdichiandd vielwriof nuligie;inswatiderpateras applied with

the ceilng Joist: imeAURE 45,00, A0PHNGEXANAIL O @;ﬂ%iﬁﬁ%&!&%ﬁ?%&%he ceiling,

the wall frame and ceiling joist. FIGURE 10 shows the alf gable roo ab assembly.
FIGURE 1DAT MO S68 0Ny arineaB denprpranp ot i aribe 1ops ass Sssehisiyatle mobile
truss anchasistationhe pufféstREcEABIIS 351865 HRY Bitha.coaidinain Rassions:of ihaqther

equipments fo e gable 1001 piss gssembly ., L FIGURE 10C iz 440p applying example view of the
equipment for ﬁ]G ga le I’OO? truss assembﬁ/ mo‘b]flle rugs stations an ﬁ]e ancﬁor station.

{0007} Embodiments of the present invention also seek to create active thermal cavities
and inactive cavities implemented strategically in between walls, in ceilings and as well in floors
to improve R-value. There are 2 types of active thermal cavities depicted in the present invention,
in order to avoid confusion thereinafter i is necessary to describe and distinet the differences
between the two; first one is described as the “independent™ active thermal cavity created in a thin
hollow space minimum half of an inch in between all walls, in ceilings and in floors (also in
concrete floors) depending on structural requirements, said “independent” cavities ali connected
together as a thorough thermal blanket covering the entire structure with forced air traveling in
the cavities at a higher temperature then the air in the room, vise versa for the cool air system.
The source of said thermal forced air is from the auxiliary furnace or auxiliary air conditioning
unit with relatively small capacity. The second active thermal forced air cavity is described
thereinafter as “in-floor” active thermal cavity which is the void space created in between and
along floor joists underneath the flooring, this source of thermal forced air is generated from the
main climate control unit in the present invention, the main function of this “in-floor” active
thermal cavity is to regulate the floor temperature and extends it’s forced air route to facilitate
other two functions in the prese:ﬁt mmvention; 1), in-wall forced ambient air emdts into rooms
eliminates existing floor mount air registers and 2), creates forced air window cavity defroster.
The volume of forced air for the first “independent” active thermal cavities from the auxiliary
furnace is relatively very small compares with the volume of the in-floor forced air which is from
the main climate control system and it is massive volume in comparison. The concept to achieve
ultimate effective R-value is that the law of physic dictates; warm air always moves to the colder
side, therefore the created “independent” active thermal forced air blanket insulated to the
exterior cold temperature and with higher temperature forced air in it’s own path traveling
“independently” than the lower temperature air in the rooms, therefore resulting the lower room
temperature air would not be able to escape to the colder exterior due to the room temperature air

being biocked by the higher temperature
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FIGURE 10D is a side view of applying example of the roof truss system has been installed on the
equipment for the gable roof truss assembly mobile truss stations and the anchor station. FIGURE 10E
is a side viewdgfethierconiptetdigalilekeotonie veslicalpeditionx iR Eht 1 fshaivssthe hip roof to be
defined in segti far. ] C Fl A S h ignal_hip_roof to be assembled
separately.]lgiglié ijri}g%l%lEéggﬁjc?\}é%%ﬁpe%fg%gfcégﬁgihe%ﬁitﬁgsggg)%%ﬁ%iﬁ&g %%?ﬁ%%t 11¢ %d a side view of
the hip rodfefite 4B ripiRd stdeprsdanindiceat dietd dip saitibess resulmG bR g 1pleResh view of the
hip roof trugsiasseeblieswdthetirdmebile tssanchersiatinrand othar mphilerstatikassystem.

FIGURE 11E I5.2.fiont xiew of the hip 100f russ system and fhg asgembling process, FIGURE 11F s a
top view o € nIp roor truss system and the assem INg Process.
active forced air) then the air in the rooms. Room temperature air can not passes the multi-

thermal barriers which are higher temperature.

[0008] Embodiments of the present invention also seek to utilize the active forced air
to created a temperature regulated roof system comprises of plural sandwiched foam panels
each with an active forced air cavity collecting hot air underneath the roof sheathing, all active
forced air from the passages of all said foam panels flow into a central chammel, then to be

redirected or be blown to the outside.

[0009] Embodiments of the present invention further seek to utilize the combined
benefits of the active and inactive air passages; in the walls, in the ceilings, in the floors to
rearrange the placements of the traditional mechanical system; such as furnace, water heater,
sheet metal air ducting and plumbing to create an un-obstructed basement by hiding the said

mechanical system to yield more enjoyable space.

[0010] Additional embodimentss of the present invention will appear as the description

proceeds.

f0010a] According to an aspect of the present invention, there is provided a system for
constructing a building using prefabricated components, the systems comprising: a} composite
insulated wall panels arranged for assembly together to form wall structures of the building; b)
floor joists and floor sheathing arranged for assembly together to form one or more floor
structures of the building; ¢) roof trusses and ceiling joists arranged for assembly together to
form a roof structure of the building; and d) thermal forced air active cavities provided by
insulated components that form sealed conduits for a thermal blanket of air between said
composite insulated components, the thermal forced air active cavities mcluding in-wall
insulated components disposed in the composite insulated wall and arranged to provide flow

paths for circulating said thermal blanket of air through exterior walls of the building.
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FIGURE 11G is a finished section of a finished half hip roof truss laid on the hip roof truss equipment
assembly. FIGURE 11H is a side view of a finished sectional half hip roof truss in vertical position.
FIGURE 12 show@ithé] fainbddaircpathfofi¢hecirdependent melivedhonmahaihoavitnings FIGUIRE 12A
shows the ' 1.0f the. i ive-thermal cavity air blanket associates with the
macive ooy s e Y S S Saeaeh: active
thermal airfeittiondssoitedndigiaetarsrassoribuilahe bt soupteidr wghesiémiigy saving
requirementgiding lalRE E2bJsamapalyinge¥ample-afidhednswatiQneanperenGmRKsing

multiple actiye thermal cavities with.sheet metals and rigid foams incorporated with studs, sheathing
boards and' }éiﬁ}alss. e Vﬁ%ﬁﬁ@‘%tfssg 3%51%/%882)%1&%% 8 E)Sf{{%l?e {lgﬁe e%&%’éﬁt %g%nfhg}?nal forced
air path forflewnilticievéhdwikdirsgstem, FIGEURENS isatamndnogf apkiow e tktheiiplejendeivhactive
thermal forged ir Blanke! MOovRMENtiRWAHS LaYRS P ARiAC OSSR LA Ndne inflGHRE I3AIs an

applying examgéle of the independent active thermal forced air blanket movement in ceiling travels
down the JPPCeRESIgR Watso! the emprments 38Y 0415 ABpRAFGERARIBRY St daptifteiit active
thermal capibfaatichiankebiercad! aimspwaattmpvement in one of the other two sets of walls.

{0012] The foregoing and other objects and advantages will appear from the
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FIGURE 13C is an applying example of the independent active thermal cavity air blanket forced air
downward movement in one of the other two sets of walls. FIGURE 13D is the top sectional view
of the basement concrete wall structure with a boxed-out space for housing the climate control unit.
FIGURE 13£1¢ ﬁﬁ’ggf?ﬁ?@é/ctional view of the main floor wall frame structure- Wif* A BY¥XEE 0 ut space for
housing forced air ducting system from the climate control unit. FIGURE 13F is the top sectional
view of the upper floor wall frame structure with a boxed- out space for housing forced air ducting

system from the Gimate,cante! YRile desdAHRED AR5 e s piew shown ihe £reated boxed-out

spaces for housing the climate control unit to allow the basement floor free of ‘obstruction for more
desirable deVElbPHERE& RAEDsTRI A tRtIEVEISDBMIR WBRAHH BEREAR SRcHiFERROfRERE ommodating
forced air duchRgsysterveasi AgLR: &rickdeaimydio smaddnemelsill be dd&ibRm katidRihe side view
shown an outyard ductinaibady s Installed. & connected with lne glimate.caniral.uniflgpicting the
main outward active 1‘I<1)rceo|h alr path and variou multilevel ex ending outward active torced air paths.
FIGURE 131 ¢§¢hendieidniad shobervidisdwal e st b ship s dnstaliearagecoifinatieeritiing the climate

control unit depigting heensiinninwassBetiue fRreedal-patt): dnchwalious rridlevelrxiasding inward
active forced r(?drlggaths FIGU‘%‘E 13J is the _grth%gra%ihic 1siole view shown the interacted combined
functions of t1E BRAE S SEBE LB SBL T RE IS E0STURREEA! column boxed-out spaces; the
climate control unit; the outward & inward active forced air ducting system associated & networked

with the entire multigyel agive GHDAL{RICEGhalPRPRORSRES 1o be BGURELAISS the side &

cut-off view focuse ing an €longated horizontal boxed-out structure installed & attached to

on depictin , hor ,
exterior multi Y& W&dﬁﬁ@cgwﬂ&gm@g%ﬁﬁa EapRfsR igest defined by the appended claims.
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embracing pluming pipes & electrical wirings in horizontal positions. FIGURE 13L is another side
view 90 degrees of FIG. 13K, shown the main plumbing pipes positioned vertically within the
boxed-out spaces of the multi-level vertical column, and horizontally extends their routes to other floor

levels via the‘%?o%?&ﬂ?gﬁﬁ&izontal boxed-out structure, also illustrates the é’l%fﬁéé?‘{ﬁ/.‘?iﬂaf?& water

lines adapting along the extension route of the main plumbing pipes. FIGURE 13M is a top view of
FIG. L further depicts the formation & relationships with the boxed-out space from the basement wall,

pipes and their oxtHEgi AHENCeR R b ohilte RTINS MU RER GURE 130 ie
applying example of another independent active thermal forced air blanket movement rising up in

basementfom e SOOI RS EISHRE o0 A i oo ancvisin

prior art piece of a corruﬁa ed metal ceiling comp
"void" spaceson dotesigleswith rfiGURE th8Reimapentingf drovizgritakigw of an existing prior art typical
ceiling structure illustrates the creation of the "void" spaces to be utilized as another active thermal
forced air path in the present invention. FIGURE 13Q is the cut off view of a residential house
comprises of a roof Stricilire HARRY SER/PHSF Y air passages system running undereath the roof
sheathing above the attic. FIGURE 14 is a sectional and side view of a composite floor joist.

FIGURE 14A is a sechonal and SiAENMRW ofa SPRPARIG ISR side plate (OSB) for additional

floor to anchor on.

FIGURE 2A is a top view of different configurations of the 2x6 vertical composite

insulated members {(studs).

FIGURE 2B is a top view of different configurations of the 2x6 vertical composite
insulated members (studs) with glass vacuum insulation panel (VIP) and active thermal cavities
applied with the studs to increase R-value of the studs.

FIGURE 2C is a view of the stud number 1 configuration.

FIGURE 3 is a top and side view of other composite reinforced insulated members {or

the wall structure.
FIGURE 3A are sectional views of composite insuiaied bottom and top sill plates.
FIGURE 3B are sectional views of composite insulated members (nail board).
FIGURE 3C is a side-end view of a horizontal window sill plate.
FIGURE 4 is a side view of the present invention (muiti-insulation components).
FIGURE 4A is a side view of the present invention {multi-insulation components).

FIGURE 4B is a side view of the present invention (multi-insulation components).
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FIGURE 14B is a sectional and side view of an exterior composite insulated side plate (OSB) for
additional floor to anchor on. FIGURE 14C is a sectional and cut off side view of the relationships
and applying examgle of various floor members; exterior composite insulated sideé)late, interior joist

side plate an¥ fiIS8Y f8§§ﬂ6rming the principal and sectional floor. FIGURE AFILLHEN: view of the

non-movable station "A" of floor equipment assemblies. FIGURE 14E is a front view of station "B",
"C" and "D" all movable on tracks of the floor equipment assembilies. FIGURE 14F is a side view of

the principal floor assemphes relative 1p.ihe Hfé%ees%i%%%nl ,(mlﬁlgngxg%%n‘lﬁ%&?&&l@? view of a

assembled principle floor laid on the floor equipment assemblies . E 14H is a side view of
an applying example of assembling the principal floor and two additional floors on each side on the

floor equipment assEMDRESS is a TtEdR Ridd driscampogiyigwd witheut tee:5B floor sheathing installed,
the relationships of the four platforms (ABCD) which can assemble all sizes of principle floors and

additional floors.
FIGURE 5A is another top sectional view of composite stud and wall assembly.

FIGURE 5B is another top sectional view of composite stud and wall assembly.
FIGURE 5C is another top sectional view of composite stud and wall assembly.

FIGURE 35D is another sectional top sectional view of composite stud and wall

assembly.

FIGURE 5E is another sectional top sectional view of composite stud and wall

assembly.
FIGURE 5F is another top sectional view of composite stud and wall assembly.
FIGURE 5G is another top sectional view of composite stud and wall assembly.
FIGURE 3H is another top sectional view of composite stud and wall assembly.
FIGURE 3I is another top sectional view of composite stud and wall assembly.
FIGURE 6 is top views of glass vacuum insulation panel (VIP) assemblies.

FIGURE 6A is sectional views of glass vacuum insulation panel (VIP) wrapped around

with rigid foam members.
FIGURE 6B is sectional views of the present invention (VIP, rigid foam and studs).

FIGURE 6C is VIP sandwiched with rigid foam and with created cavities.

26



FIGURE 15 shows the top view and sectional view of the bottom plate with openings for forced air
passage and also showing the composite multiple insulation patterns applied between the 2 composite
insulated studs. FIGURE 15A is a sectional and side view of the floor joist ex Iaining the function
of the floor jo%?&?ggﬁﬁfé%rced air channels underneath the floor. FIGUR C.L%%ﬁ@%g/t%’ﬁ \Vlew of the
exposed main floor structure without the floor sheathing board, shows the in-floor forced air circulating
route and openings in the bottom plates. Also shows side view of the configured in-floor cavities.

FIGURE 15C is a Viﬁ@[ﬂ(‘ﬁ%ﬁ?lﬂ‘&&?&%ﬁmw&tw@ﬁﬂ%cﬁ%ﬁcﬁﬁh%'éﬁ%%ﬁon extends it's path to the

blocked inactive cavity created the in-wall forced air for room ambient air and the relationship with the
glass VIP and the studs. FIGURE 15D is a view of the composite floor joist with openings. FIGURE
15E is a top view sir@ing foseasacitewl ating adesistabaandadntatireitedaned b seleetied; as
required due égvij;pe flexibility, such as bathrooms which may have cold ceramic tile flooring, individual
space between J(}f'sts can be connected through strategic openings in floor joists. FIGURE 15F
shows applying examples for materials being used to created in-floor cavities for forced air circulation

on the composite flegriaist sanyidynres.obmatenalicandsnsesh washsardigichioam shael OSB
members, sheet metal and corrugated materials. FIGURE 15G shown are examples for the

created in-flo8F¥8f&ed air system being applied on the existing floor joist systems such as; engineered
floor joist system, gBEIVAMESS: stéekdingleior dbbblajdistusystebie amet tikrs iiFlowh wistssystem.

condition in the cavity.

FIGURE 6H side & front view of the un-obscure double pane glass VIP prefitled
with light color fluid in the cavity.

FIGURE 6l sectional view of the mechanical apparatus; (a programable pumping &
controlling devices & reservoirs filled with fluids), shows the relationship with the double

pane glass VIP.

FIGURE 6J side & front view of the vn-obscure double pane glass VIP prefilled with
tight color fluid in the cavity which interacted & connected with the programmable pumping &

controlling system & reservoirs.

FIGURE 6K side & front view of the un-obscure double pane glass VIP shows the
light color fluid has been pumped out of the cavity to create the pressurized vacuum

condition.

FIGURE 6L side & front view of the un-obscure double pane glass VIP shows the
cavity is filled with darker color fluid.

FIGURE 6M side & front view of the double pane glass VIP, the “darker” color finid

is pumped out & a pressurized vacuum condition is created in the cavity.

FIGURE 6N side view, front & back view of the un-obscure triple pane glass VIP

with dual cavities, one of the cavity is pre-freated in permanent pressurized vacuwum
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FIGURE 15H is a side view of a window forced air deforester system with the forced air deflector,
snapped onto the top surface of the window frame, also showing the forced air path of the window
deforester. FIGURE 151 shows a window defroster with deflector related to the in-floor forced air

system, showSdFEEREENt active thermal cavity air blanket, not extendingtb WAHERIA120 shows

glass VIP vacuum insulated panel. FIGURE 15J refers to figure 151 shows the interacting
relationships of adding a single pane glass to the window defroster system, independent active

(hermal cavivaliBlanietRuending inuindaw surtace aod glass ik, GRSBRENINIRY the benefits

FIGURE I5K refers to figure 15J further shows the combined relationship enefits of in-floor
forced air, adaiﬁ@nﬁds‘i‘ﬁglé%ég@ﬁane to cavity window defroster, independent active thermal force air
blanket travels up the window and the wall and the glass VIP, all to achieve the ultimate insulation

effectiveness. Fﬁ# L shows a.side, sectional view of composite, insulated wall panel further
explaining the intere%c rgagtiﬁsséﬁgi?gnafﬁ%%%&sgﬁ ézfr‘ﬁﬁé%gr\éf%%oeg é?%ﬁ%ﬁ%ﬁ%ﬁ%@?&%ing to window
defroster anddirewilhdoredd airafibient folidvrelor EIGURE péis atdp iview ofgedomposite walll

panel structure.yithehiddansaipwatadrrinaga system. FIGURE 16A is a sectional view of the in-walll
hidden rain drainage system. FIGURE 16B is a vertical sectional view of the hidden rain water

drainage system with rectangular wall passages for 2 levels. FIGURE 16C is a top view of the hidden
rain water drainage B{BIBMEP side view, front & back view of the un-obscure triple pane glass VIP with

dual cavities interacted & connected with the programmable pumping & controlling system &
reservoirs; one prefilled with light color fluid & the other is pre-treated in permanent vacuum

condition by forced fluid.

FIGURE 6Q side view, front & back view of the un-obscure triple pane glass VIP
with dual cavities, the light color fluid is pumped out from the cavity which is also turned
into a pressurized vacuum cavity, & the other is pre-treated in permanent vacuum condition
by forced fluid.

FIGURE 6R side view, front & back view of the un-obscure triple pane glass VIP
with dual cavities, one of the cavities is filled with darker color fluid & the other is pre-

treated in permanent vacuum condition by forced fluid.

FIGURE 68 side view, front & back view of the un-obscure triple pane glass VIP
with dual cavities, the darker color fluid is pumped out from the cavity which is also turned
into a pressurized vacuum cavity & the other is pre-treated in permanent vacuum condition

by forced fluid.
FIGURE 6T sectional view of the entire systern of the un-obscure triple pane glass
VIP; fluids are pumped out retained in the reservoirs which are connected with a

temperature ganged self~activated heater.

FIGURE 6U shows a side view & front view of a double pane glass VIP which can

be used as door insulation members.
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THE REFERENCED NUMERALS Turning now descriptively to the drawings, in which similar
reference characters denote similar elements throughout the several views, the figures illustrate the
Prefabricated Insulated Building Components and Assembly Equipment of the present invention. With
regard to the Y&ISBHEE i imerals used, the following numbering is used thHF6agHFILIHE  ous
drawing figures. 1 the double pane un-obscure glass VIP body. la the cavity of the double pane
un-obscure glass VIP body with no vacuum condition at this stage. |b the protruding fluid drain outlet

for the double pane 4jpobscUS, g'@esae\aF.ﬁf'&pn%-%u%@@}a%%%gggpgagg fidigthe rigid foam

supporting members le the pressurized vacuumed cavity IS cre rawmé'out the light color fluid
If the pressurized vacuumed cavity is created by drawing out the darker color fluid 2 the programmable

split flow guide 3 thelgbmg By semusad domanspariiie fidsequipment assembly.

FIGURE 7B is side-view of the master work frame equipment assembly relates to top

part mechanism.

FIGURE 7C is side-view of the master work frame equipment assembly relates to

bottom part mechanism.

FIGURE 7D is side-view of further explaining the master work frame equipment

assembly.

FIGURE 7E is a sectional view of the vertical wall supporting member (VWSM)
mounted on one side of the main wall assembling frame, one end of the (VWSM) is mounted to

the frame side “A” body.

FIGURE 7F is a side view of the master work wall frame equipment assembly mounted

on pivoting mechanism in horizontal position receiving studs.

FIGURE 8 is a side view of the composite wall frame equipment assembly and the

coordinate position of the conveying/transporting frame,

FIGURE 8A is a side view of the master work wall frame equipment assembly with

studs laid in place.

FIGURE 8B 1s a vertical side view of the wall frame production assembly with wall

frame skeleton on.

FIGURE 8C is a vertical side view of the wall frame production assembly with

insulation components and wiring installed.

FIGURE 8D is a vertical interior side view of the wall frame production assembly with
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4 the programmable fluid pumps that facilitates the movements of the forced fluids. 5 the reservoir for
the light color thermal forced fluid. 5a the light color thermal forced fluid. 6 the reservoir for the darker
color thermal forced fluid 6a the darker color theimal forced fluid. 7 the entire body of the triple pane
un-obscure g%@é{\(}?fg%ﬁhg side view 7a the "repeat at will" vacuum pgﬁg ?ﬂjf%%é"&f the two
attached bodies of the triple pane um-obscure glass VIP 7b the "permanent" vacuum panel being
two of the two attached bodies of the triple pane un-obscure glass 7c the "cavity" of body 13a at the
stage where %%ﬁml%ndition has been created 7d the pre-treated permanent vacuumed "cavity"
of body 13b

FIGURE &E is a vertical exterior side view of the finished composite wall with wall

sireathing instailed.

FIGURE 8F shows the protective finishing process of the finished wall,

FIGURE 8G is a view showing the coordination and the process of the conveying &
transporting mechanism the conveying fork is moving in to the finished composite wail from

the production assembly.

FIGURE 8H is a view showing the conveying fork is engaged with the finished

composite wall from the production assembtly.
FIGURE 81 shows the conveying fork retrieving with safety strap in place.

FIGURE 8] is an exploded sectional view of finished composite wall and conveying
fork.

FIGURE 9 shows the roof truss galvanized steel members.
FIGURE 9A is a sectional and side view of the ceiling joist.
FIGURE 9B is an applying example of the ceiling joist with vertical studs.

FIGURE 9C is an applying examptie of the ceiling joist with vertical studs and ceiling

insulation components.

FIGURE 9D is an applying example of the ceiling truss system with insulations relative

to the attic space.

FIGURE 9E is a sectional view of muitipie insuiation patterns applied with the ceiling

joist.
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7e the protruding nipple for vacuum process of the "permanent” triple pane un-obscure glass VIP. WO
2009/086617PCT/CA2008/001809 7f the protruding fluid drain outlet for the "repeat attriple pane
un-obscure glass VIP. 7g the "pressurized vacuumed" cavity created by withdrawing the light colour
fluid 7h the '%‘f@ggﬂ%%&g\'/’acuumed" cavity created by withdrawing the daﬂ@f’gé%ﬁg’mﬁf% the thermal
exchanger facilitated for the forced thermal fluids 5a & Ga 8a the thermal transfer line for forced
fluid 10a travels to & from between the reservoir 6 & the thermal exchanger 8 8b the thermal
transfer line for forced fluid 5a travels to & from between the reservoir 5 & the thermal exchanger 8

FIGURE 9F is an applying example of multiple insulation patterns to the ceiling, the

wall frame and ceiling joist.
FIGURE 10 shows the half and half gable roof prefab assembly.

FIGURE 10A is a front and side view of the equipment Tor the gable roof truss

assembly the mobile truss anchor station.

FIGURE 10B is a side view of the coordinate positions of the other equipments for the

gable roof truss assembly,

FIGURE 10C is a top applying example view of the equipment for the gable roof truss

assembly mobile truss stations and the anchor station.

FIGURE 10D is a side view of applying example of the roof truss system has been
installed on the equipment for the gable roof truss assembly mobile truss stations and the
anchor station.

FIGURE 10E is a side view of the completed gable roof on it’s vertical position.

FIGURE 11 shows the hip roof to be defined in sections for production process.

FIGURE 11 A shows the sectional hip roof to be assembled separately.

FIGURE 11B shows the hip roof equipment assembiies.

FIGURE 11C is a side view of the hip roof truss assembly slations in their coordinated

positions.

FIGURE 11D is a top view of the hip roof truss assemblies with the mobile truss anchor

station and other mobile stations system.
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9 the double pane glass VIP body to be incorporated as an insulation member for door 9a the
vacuumed cavity of the glass VIP body 9 9b the opening for door knob. 9c the nipple to facilitate thc
vacuum process. 10 Prefabricated insulated Building Components and Assembly Equipment of
the present imm%’ﬂ}%’ﬁl&mposite insulated vertical member (stud) 14 ggﬁg"rﬁ%(ﬂ)@i{gé’f 6 oriented
strand board (OSB) 18 rigid foam insulation 22 wood stud

FIGURE 11E is a front view of the hip roof truss system and the assembling process.
FIGURE 11F is a top view of the hip roof truss system and the assembling process.

FIGURE 11G is a finished section of a finished half hip roof truss laid on the hip roof

russ equipment assembly.

FIGURE 11H is a side view of a finished sectional half hip roof truss in vertical

position.
FIGURE 12 shows the forced air path of the independent active thermal air cavity.

FIGURE 12A shows the forced air path of the independent active thermal cavity air

blanket associates with the inactive cavity, glass VIP within the walls,

FIGURE 12B shows a version of independent active thermal air insulation associated

with metal sheefs for building that sought for higher energy saving requirements.
FIGURE 12C is an applying example of the insulation component comprising multiple
active thermal cavities with sheet metals and rigid foams incorporated with studs, sheathing

boards and studs.

FIGURE 12D is an appiving example of the independent active thermal forced air path

for multi-level building.

FIGURE 13 is an orthographic view of the independent active thermal forced air

bianket movement in walls travels up and across the ceiling.

FIGURE 13A is an applving exampie of the independent active thermal forced air

blanket movement in ceiling travels down the opposite side walls.

FIGURE 13B is an applying example of the independent active thermal cavity air

blanket forced air upward movement in one of the other two sets of walls.
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24 prior art studs 26 fiberglass insulation 28 drywall 30 OSB floor sheathing 32 opening for plumbing
and electrical 34 glass vacuum insulated panel (VIP) 36 independent active thermal cavity 38 inactive

cavity 40 top sill plate 42 bottom sill plate
WO 2009/086617 PCT/CA2008/001809

FIGURE 13C is an applying example of the independent active thermal cavity air

blanket forced air downward movement in one of the other two sets of walls.

FIGURE 13D is the top sectional view of the basement concrete wall structure with a

boxed-out space for housing the climate control unit.

FIGURE 13E is the top sectional view of the main floor well frame structure with a

boxed-out space for housing forced air ducting system from the climate control unit.

FIGURE 13F is the top sectional view of the upper floor wall frame structure with a

boxed- out space for housing forced air ducting system from the climate control umit.

FIGURE 13G is the side view shown the created boxed-out spaces for housing the
climate control unit to allow the basement floor free of obstruction for more desirable
development & the aligned multi-leve! vertical column boxed-out spaces for accommodating

forced air ducting system reaching up & returning from all 3 levels,

FIGURE 13H is the side view shown an cutward ducting body is installed & connected
with the climate control unit depicting the main outward active forced air path and various multi-

level extending outward active forced air paths.

FIGURE 131 is the side view shown an inward ducting body is installed & connected
with the climate control unit depicting the main inward active forced air path and various multi-

level extending inward active forced air paths.,

FIGURE 137 is the orthographic side view shown the interacted combined functions of
the basement boxed-out space, the multi-level vertical column boxed-out spaces; the climate
controi unit; the outward & inward active forced air ducting system associated & networked with

the entire mutti-level active thermal forced air passages & paths.

FIGURE 13K is the side & cut-off view focused on depicting an elongated horizontal

boxed-out structure installed & attached to exterior multi-level flooring structures and capable of
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44 nail board 46 exterior OSB wall sheathing 48 nail 50 baseboard 52 window reinforcement sill
plate/header 54 flange 56 screw recess 58 spacer 60 protective wrap 62 Composite insulated wall

panel assemblg 64 VIP support pellet
WO 2009/086617 PCT/CA2008/001809

embracing pluming pipes & electrical wirings in horizontal positions.

FIGURE 13L is another side view 90 degrees of FIG. 13K, shown the main plumbing
pipes positioned vertically within the boxed-out spaces of the multi-level vertical column, and
horizontally extends their routes to other fioor levels via the elongate horizontal boxed-out
structure, also illustrates the electrical wirings & water lines adapting along the extension route

of the main plumbing pipes.

FIGURE 13M is atop view of FIG. L further depicts the formation & relationships with
the boxed-out space from the basement wail, the vertical column boxed-out spaces, the elongate
horizontal boxed-out structure, main plumbing pipes and their extensions extended into the void

space between floor joist,

FIGURE 13N is an applying example of another independent active thermat forced air

blanket movement rising up in basement from the created boxed-out space

FIGURE 130 is a cut-off horizontal view of an existing prior art piece of a corrugated
metal ceiling component showing the corrugated pattern creates the “void” spaces on both

sides.
FIGURE 13P is a cut-off horizontal view of an existing prior art typical ceiling
structure illustrates the creation of the “void” spaces to be utilized as another active thermal

forced air path in the present invention.

FIGURE 13Q is the cut off view of a residential house comprises of a roof structure

having active forced air passages system running underneath the roof sheathing above the attic.
FIGURE 14 is a sectional and side view of a composite floor joist.

FIGURE 14A is a sectional and side view of a composite interior joist side plate (OSB)

for additional floor to anchor on.

FIGURE 14B is a sectional and side view of an exterior composite insulated side plate
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66 VIP strip edge 68 VIP glass nipple 70 interior feature glass 72 exterior feature glass 74 master work
frame assembly 76 vertical wall supporting member 77 conveying/transporting frame 78 motorized

mechanism 80 first frame side 82 second frame side
WO 2009/086617 PCTICAZ008/001809

(OSB) for additional floor to anchaor om.

FIGURE 14C is a sectional and cut off side view of the relationships and applying
example of various floor members; exterior composite insulated side plate, interior joist side

plate and floor joist forming the principal and sectional floor.

FIGURE 14D is a front view of the non-movable station “A” of floor equipment

assemblies,

FIGURE 14F is a front view of station “B”, “C” and “D” all movable on tracks of the

floor equipment assembiies.

FIGURE 14F is a side view of the principal floor assemblies relative to the floor

equipment.

FIGURE 14G is a side view of a assembled principle floor laid on the floor equipment

assemblies .

FIGURE 14H is a side view of an applying exampie of assembling the principal floor

and two additional floors on each side on the floor equipment assemblies.

FIGURE 141 is a top view without the OSB floor sheathing installed, the relationships
of the four platforms (ABCD) which can assemble all sizes of principle floors and additional

floors.
FIGURE 15 shows the top view and sectional view of the bottom plate with openings
for forced air passage and also showing the composite multiple insulation patterns applied

between the 2 composite insulated studs.

FIGURE 15A is a sectional and side view of the floor joist explaining the function of

the floor joist creating forced air channels underneath the floor.

FIGURE 15B is a top view of the exposed main floor structure without the floor
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84 top release bar 86 frame bottom plate 88 timber plate 90 openings for conveying fork lifts 92 bottom
release bar 94 weight support 96 station bolt 98 elevating mechanism 100 guiding track of station bolt

102 tightenina] knab 104 top portion of main frame 106 bottom portion of main frame 108 guiding rods
0 2009/086617 PCT/CA2008/00180

sheathing board, shows the in-floor forced air circulating route and openings in the bottom

plates. Also shows side view of the configured in-floor cavities.

FIGURE 15C is a view an appiying example of the in-fioor forced air circulation
extends it’s path fo the blocked inactive cavity created the in-wall forced air for room ambient

air and the relationship with the glags VIP and the studs.
FIGURE 15D is a view of the composite floor joist with openings.

FIGURE 15E is a top view shown, forced air circulating areas that can be conirolled
and be selected; as required due to the flexibility, sach as bathrooms which may have cold
ceramic tile flooring. individual space between joists can be connecied through strategic

openings in floor joists.

FIGURE 15F shows applying exampies for materials being used to created in-floor
cavities for forced air circulation on the composite floor joist, many types of material can be

used such as rigid foam sheet, OSB members, sheet metal and corrugated materials.

FIGURE 15G shown are examples for the created in-floor forced air system being
appiied on the existing fioor joist systems such as; engineered floor joist system, galvanized

steel single or double joist system and timber floor joists system.

FIGURE 15H is a side view of a window forced air deforester system with the forced
air deflector, snapped onto the top surface of the window frame, also showing the forced air

path of the window deforester,

FIGURE 151 shows a window defroster with deflector related to the in-floor forced air
system, shows independent active thermal cavity air blanket, not extending to window. Also

shows glass VIP vacuum insulated panel.

FIGURE 157 refers to figure 151 shows the interacting relationships of adding a single
pane glass to the window defroster system, independent active thermal cavity air blanket

extending to window surface and glass VIP. And magnifying the benefits,
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110 top mounting member 112 metal member 114 base 116 track support rail 118 track support leg
120 motorized track 122 conveying fork 124 video camera 126 electric motor

WG 2009/086617 PCT/CAZ008/001809

FIGURE 15K refers to figure 1 5] further shows the combined relationships and benefits
of in-floor forced air, adding a single glass pane to cavity window defroster, independent active
thermal force air blanket travels up the window and the wall and the glass VIP, all to achieve

the ultimate insulation effectiveness,
FIGURE 15L shows a side sectional view of composite insulated wall panel further
explaining the interact relations and functions of the in-floor forced air circulation extending to

window defroster and in-wall forced air ambient to room.

FIGURE 16 is a top view of a composite wall panel structure with hidden rain water

drainage system.
FIGURE 16A is a sectional view of the in-wall hidden rain drainage system.

FIGURE 16B is a vertical sectional view ofthe hidden rain water drainage system with

rectangular wall passages for 2 levels.

FIGURE 16C is a top view of the hidden rain water drainage system.

37



128 window header beam 130 electrical wire 132 receptacle box 134 light switch 136 window glass
pane 138 protective foam pads 140 safety strap 142 roof truss 144 center supporting member 146
web supporting member 148 rafter beam 150 drop down ceiling joist 152 main joist section 154 drop
down joist sewg%ﬂ)'l%g‘%’gin joist flange 158 drop down flange 160 attic sp%%y A2008/001809

THE REFERENCED NUMERALS

Turning now descriptively to the drawings, in which similar reference characters denote
similar elements throughout the several views, the figures iliustrate the Prefabricated Insulated
Building Components and Assembly Equipment of the present invention. With regard to the
reference numerals used, the following numbering is vsed {hroughout the various drawing

figures.

1 the double pane un-obscure glass VIP body.

1a the cavity of the double pane un-obscure glass VIP body with no vacuum condition at
this stage,

Ib the protruding fluid drain outlet for the double pane un-obscure glass VIP

ic pre-filled light color forced fluid

1d the rigid foam supporting members

Ie the pressurized vacoumed cavity is created by drawing out the light color fluid

If the pressurized vacuumed cavity is created by drawing out the darker color fluid

2 the programmable split flow guide

3 the tubing system used to transport the fluids

4 the programmable fluid pumps that facilitates the movements of the forced fluids,

5 the reservoir for the light color thermal forced fluid.

5a the light color thermal forced fluid.

6 the reservoir for the darker color thermal forced fluid

6a the darker color thermal forced fluid.

7 the entire body of the triple pane un-chscure glass VIP in its side view

7a the “repeat at will” vacaum panel being one of the two attached bodies of the triple
pane un-obscure glass VIP

7b the “permanent” vacuum panel being two of the two attached bodies of the triple pane
un-obscure glass

7¢ the “cavity” of body 13a at the stage where no vacuum condition has been created

74 the pre-treated permanent vacuumed “cavity” of body 13b

7e the protruding nipple for vacuum process of the “permanent” triple pane un-obscure
glass VIP,
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162 nut 164 bolt 166 gable roof system 168 mobile truss anchor station 172 station body structure 174
wheel 176 anchor bar 178 elevating mechanism 180 spacer 182 half truss frame 184 first ceiling

frame support "A" 186 second ceiling frame support "B" 188 anchor mechanism
WO 2009/086617

VIP.

PCT/CAZ008/601809

7£ the protruding fluid drain outlet for the “repeat at will” triple pane un-obscure glass

7o the “pressurized vacuumed” cavity created by withdrawing the light colour fluid

7h the “pressurized vacuumed” cavity created by withdrawing the darker colour fluid

8 the thermal exchanger facilitated for the forced thermal fluids 5a & 6a

Ra the thermal transfer line for forced fluid 10a travels to & from between the reservoir 6

& the thermal exchanger 8

&b the thermal transfer line for forced fluid 5a travels to & from between the reservoir 5

& the thermal exchanger 8

9 the double pane glass VIP body to be incorporated as an insulation member for door

9a the vacuumed cavity of the giass VIP hody 9

9b the opening for door knob.

9¢ the nipple to facilitate the vacuum process.

10 Prefabricated insulated Building Components and Assembly Equipment of the

present invention

12 composite insulated vertical member (stud)

14 galvanized steel

16 oriented strand board (OSB)

18 rigid foam insulation

22 wood stud

24 prior art studs

26 fiberglass insulation

28 drywall

30 OSB floor sheathing

32 opening for plumbing and electrical
34 glass vacuum insulated panel (VIP)
36 independent active thermal cavity
38 inactive cavity

40 top sill plate

42 hottom sill plate

44 naii board

46 exterior OSB wall sheathing

48 nail
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190 bracing member 192 side plate 194 fastening bracket 196 conveyance device 198 roof sheathing
and shingles 200 hip roof 204 hip end 206 third ceiling frame support "C" 208 fourth ceiling frame

support "B" 210 tracks of 168 212 pivot mechanism 214 double adjoining plate 216 bridging member
WO 2009/086617 PCT/CA2008/601809

50 baseboard

52 window reinforcement sill plate/header
54 flange

56 screw recess

3§ spacer

60 protective wrap

62 Composite insulated wall panel assembly
64 VIP support peliet

66 VIP strip edge

68 VIP glass nipple

70 interior feature glass

72 exterior feature glass

74 master work frame assembly

76 vertical wall supporting member
77 conveying/transporting frame
78 motorized mechanism

80 first frame side

82 second frame side

84 top release bar

86 frame bottom plale

88 timber plate

90 openings for conveying fork lifts
92 bottom release bar

94 weight support

96 station holt

98 elevating mechanism

100 guiding track of station bolt
102 tightening knob

104 top portion of main frame

106 bottom portion of main frame
108 guiding rods

110 top mounting member

112 metal member
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218 hip truss section 220 independent thermal forced air 222 auxiliary furnace 224 concrete floor 226
solar panel 228 solar powered regulated fan 230 galvanized metal sheet 232 casing 234 concrete

ceiling 236 interior wall 238 glass wall 240 added single pane glass
WO 2009/086617 PCT/CA2008/001809

114 base

116 track support rail

118 track support leg

120 motorized track

122 conveying fork

124 video camera

126 eiectric motor

128 window header beam
130 electrical wire

132 receptacie box

134 light switch

136 window glass pane

138 protective foam pads
140 safety strap

142 roof truss

144 center supporiing member
146 web supporting member
148 rafter beam

150 drop down ceiling joist
152 main joist section

154 drop down joist section
156 main joist flange

158 drop down fiange

160 attic space

162 nut

164 bolt

166 gabie roof system

168 mobile truss anchor station
172 station body structure
174 wheel

176 anchor bar

178 clevating mechanism

180 spacer



242 return air to furnace 246 duct 248 studs with no openings 250 studs with openings 252 composite
floor joist 254 interior composite floor joist 256 exterior composite joist side plate 258 safety railing 260

station "A" 262 station "BCD"
WO 2009/086617 PCT/CA2608/001809

182 half truss frame

184 first ceiling frame support “A”
186 second ceiling frame suppoit “B”
188 anchor mechanism

190 bracing member

192 side plate

194 fastening bracket

196 conveyance device

198 roof sheathing and shingles
200 hip rool

204 hip end

206 third ceiling frame support “C”
208 fourth ceiling frame support “B”
210 tracks of 168

212 pivot mechanism

214 double adjoining plate

216 bridging member

218 hip truss section

220 independent thermal forced air
222 auxiliary furnace

224 concrete floor

226 solar panel

228 solar powered regulated fan
230 galvanized metal sheet

232 casing

234 concrete ceiling

236 interior wall

238 glass wall

240 added single pane glass

242 return air to furnace

246 duct

248 studs with no openings

250 studs with openings
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264 composite insulated reinforcement member 266 platform 268 joist frame supporting member 270
sectional floor 272 principal floor 274 bottom plate 276 rigid foam in-floor air channel 278 horizontal
foam strip 280 recess/opening in bottom plate 282 recess/opening in floor joist 284 in-floor active
cavity/chann&Y 288"ii6Pidam cavity/channel 288 OSB cavity/channel 290 ottt PereL
cavity/channel 292 sheet metal cavity/channel 294 engineered floor joist cavity/channel

252 composite floor joist

254 interior composite fioor joist

256 exterior composite joist side plate

258 safety railing

260 station “A”

262 station “BCD”

264 composite insulated reinforcement member

266 platform

268 joist frame supporting member

270 sectional floor

272 principal floor

274 bottom plate

276 rigid foam in-floor air channel

278 horizontal foam strip

280 recess/opening in bottom plate

282 recess/opening in floor joist

284 in-floor active cavity/channel

286 rigid foam cavity/channel

288 OSB cavity/channel

290 corrugated sheet cavity/channel

292 sheet metal cavity/channel

294 engineered floor joist cavity/channel

296 gaivanized “C” steel single or double floor joist cavity/channel

298 timber floor joist cavity/channet

300 window forced air deflector

302 supporting point

304 snap-on device

308 window frame

310 window forced hot air

312 openings for plumbing & electrical in Studs, top & boitom sill plates, nail board,
and in reinforcement members.

314 window double pane glass

316 on-wall air register
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296 galvanized "C" steel single or double floor joist cavity/channel 298 timber floor joist cavity/channel
300 window forced air deflector 302 supporting point 304 snap-on device 308 window frame 310
window forced hot air 312 openings for plumbing & electrical in Studs, top & bottom sill plates, nalil
board, and infEiRITEEMERt members. 314 window double pane glass 316 6RRNEIPTEYster 318
glass single pane 320 in-floor forced air

318 glass single pane

320 in-fioor forced air

322 rainwater drainage system

324 in wall hidden drain pipe

326 steel reinforcing member

328 rain gutter and eve throngh system

330 down spout

332 ground grading

334 foundation cement wall

336 roof line

338 upper floor

340 drain opening

342 drain channel

344 soffit space

346 openings for in-wall forced air in composite member 264

348 openings for active forced air in composite member 264

350 openings for in-wall forced air in composite member 40 & 42
352 openings for active forced air in composite member 40 & 42
354 openings for in-wall forced air in composite member 44

356 openings for active forced air in composite member 44,

358 boxed out upper level wall for accommodating the forced air ducting
360 space for accommodating the going-out & return forced air ducting
362 floor member for supporting the boxed out wall for upper level
364 boxed out main level wall for accommodating the forced air ducting
368 floor member for supporting the boxed out wall for main level
370 boxed-out concrete wall for housing the (furnace)

372 boxed-oul space in basement

374 climate control unite (furnace)

376 in-ceiling active thermal forced air in it’s outward path

378 out-going active thermal forced air travels in duct

380 air duct for cut-going active thermal forced air

382 upper floor active thermal forced air in if’s path

384 main floor active thermal forced air in it’s path

44



322 rainwater drainage system 324 in wall hidden drain pipe 326 steel reinforcing member 328 rain
gutter and eve through system 330 down spout 332 ground grading 334 foundation cement wall 336

roof line 338 upper floor 340 drain opening
WO 2009/086617 PCT/CA2008/001809

386 basement active thermal forced air in it’s path
388 in-ceiling retumn active thermal forced air in it's path
390 upper floor return active thermal forced air in it’s path
392 air duct for return active thermal forced air
394 return active thermal forced air travels in duct
396 main floor return active thermal forced air in i1’s path
398 basement return active thermal forced air in it’s path
400 foam: strip to divide the wall panel to create outward & return forced air path
402 basement concrete wall
404 main floor exterior wall
406 upper floor exterior wall
408 upper floor in-floor outward active thermal forced air path
410 upper floor in-floor refurn active thermal forced air path
412 main floor in-floor outward active thermal forced air path
414 main floor in-floor return active thermal forced air path
416 basement floor in-slab outward active thermal forced air path
418 basement floor in-slab return active thermal forced air path
420 elongated horizontal boxed out space
422 cul out view of a section of a plumbing pipe installed inside the horizontal boxed
out space
424 an vertical section of a main plumbing pipe inside the vertical column boxed-out
space raised from the ground
426 cut out horizontal sectional view of a plumbing pipe 90 degrees to pipe 422
extends out to the void space underneath the sub-fioor
428 foam insulation fiils up the hollow space in the horizontal boxed-out space
430 cut out section view of a piece of electrical wire installed inside the horizontal
boxed out space
432 a piece of electrical wire installed vertically within the vertical column boxed-
out space
434 a cavity for active thermal forced air horizontally installed inside the horizontal
boxed-cut space
436 a cul out section view of a piece of water pipe instalied inside the horizontal

boxed out space
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342 drain channel 344 soffit space 346 openings for in-wall forced air in composite member 264 348
openings for active forced air in composite member 264 350 openings for in-wall forced air in

composite member 40 & 42 352 openings for active forced air in composite member 40 & 42 354
openings for WA 14 air in composite member 44 356 openings for &N EATEEY Hit%in composite
member 44. 358 boxed out upper level wall for accommodating the forced air ducting 360 space for

accommodating the going-out & return forced air ducting 362 floor member for supporting the boxed

out wall for upper ey 364.00¥ed Q4 ISRl or RN 0N, INR foigsd.jf ducting 368

floor member for supporting the boxed out wall for main level 370 boxed-out concrete wall for housing

the (furnace)lB%2 boxed-out space in basement 374 climate control unite (furnace) 376 in-ceiling
active thermal forcegiair pieibs Dabaarg] Rathea FBtenii@aaing actve whermalfaroed air dsaxels in duct

to the horizontal boxed-out space extends out to the void space undemeath the sub-floor

442 another active thermal forced air path rising in the basement within wall panels
outward from the basement boxed-out unit

444 an existing prior art piece of a corrugated metal ceiling component forming part
of a ceiling & roofing structare

446 Interior “void” spaces created by the corrugated pattern itself

448 Exterior “void” spaces created by the corrugated pattern itself

450 a strategic piece of insulation sheet material in place to create the interior “void”
spaces for active thermal forced air path

452 conventional roofing material

454 conventional roofing insulation material

456 upper rigid foam member in sheet form

456a lower rigid foam member in sheet form

458 forced air cavity within the insulated panel sandwiched by 2 pieces of foam member

460 forced air running within the cavity of the sandwiched foam members

462 the elongated square forced air central channel made of rigid foam

464 the cavity of the central channel to be used as forced air passage

466 forced air entering from the cavity of the rigid foam panel

468 the ceiling line
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380 air duct for out-going active thermal forced air 382 upper floor active thermal forced air in it's path
384 main floor active thermal forced air in it's path 386 basement active thermal forced air in it's path
388 in-ceiling return active thermal forced air in it's path 390 upper floor return active thermal forced air
in it's path 39Y AP HUEHEY return active thermal forced air 394 return activB4REFEAIHEPEERS air travels in
duct 396 main floor return active theonal forced air in it's path 398 basement return active thermal
forced air in it's path 400 foam strip to divide the wall panel to create outward & return forced air path

402 basement CORGIate\ WAl kg "RIPTION OF THE PREFERRED EMBODIMENT

The following discussion describes in detail one embodiment of the invention (and
several variations of that embodiment). This discussion should not be construed, however, as
limiting the invention to those particular embodiments, praciitioners skilied in the art will
recognize numerous other embodiments as well. For definition of the complete scope of the

invention, the reader is directed to appended claims,

FIGURE 1 is a top view of prior art. 20 Shown are two top views of prior art 20, first
depicting the existing wood frame structure with 2x6 wood studs 22, the second depicting the
existing steel frame structure with 2x6 "C" studs 24 with fiberglass insulation 26 disposed
between the drywall 28 and the oriented strand board 16. The present invention is intended to
improve the building process and offers better qualities in terms of value, structural integrity,
comfort and energy conservation for industrial, commercial and residential building industries.
The present invention starts with a single component which {s the composite vertical insulated
supporting steel member (stud), then the plate, the beam, floor joist, the roof truss and the
muitiple insulation patterns to create the cavities. The entire concept of utilizing the invention
is that the design of all of the components and parts, the objective is focused on one, which is

to facilitate the prefabrication process,

FIGURE 2 is an illustrated view of the present invention 10 in use. The prime purpose
of the present invention 10 is to offer an alternative process to build residential homes in a
more effective way with improved energy value factor utilizing the existing materials and the

existing manufacturing facilities readily available on the market,

FIGURE 2A is a top view of different configurations of the 2x6 composite insulated
vertical members (studs) 12 comprising oriented strand board (OSB) members 16, galvanized

steel 14 and rigid foam insulation 18,
FIGURE 2B is a top view of different configurations of the 2x6 composite insulated

vertical members (studs) 12 with glass vacuum insulation panel (VIP) 34 and independent

active thermal cavities 36 applied with the studs to increase R-value of the studs.
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404 main floor exterior wall 406 upper floor exterior wall 408 upper floor in-floor outward active themal
forced air path 410 upper floor in-floor return active thermal forced air path 412 main floor in-floor
outward active thermal forced air path 414 main floor in-floor return active thermal forced air path 416
basement floBAA%8PA Bdtward active thermal forced air path 418 basemelit TGS IS ¥eturn active
thermal forced air path 420 elongated horizontal boxed out space 422 cut out view of a section of
a plumbing pipe installed inside the horizontal boxed out space

FIGURE 2C is a top view and side view of the stud number 1 configuration 12
comprising oriented strand board (OSB) members 16, galvanized steel 14 and rigid foam
insulation 18 with glass vacuum insulation panel (VIP) 34 to form independent active thermal
cavities 36 for forced air passage. Also side view shows openings 32 on the stud body for

plumbing and electrical.

FIGURE 3 shown both the side views and the sectional view of a 2x6 composite
insulated reinforcement member 264. The reinforcement member 264 configured with OSB
members 16, rigid foam members 18 and galvanized steel member 14; can be used vertically or
horizontally for reinforcement along top and bottom plates for door jams and window sill
plates. Also shown various openings on it’s body; 346 for in-wall forced air, 348 for

independent active thermal forced air, 312 for plumbing & electrical.

FIGURE 3A are sectional views of the top sill plate 40 and bottom sill plate 42, Shown
are two OSB members 16 sandwiched a piece of rigid foam I8 extended to both ends as
insulation 18 between metal 14 and OSB members 16 1o short circuit the thermal bridging
effect. It can also be used as an exterior side plate for the floor joist system by increase its size
2" x 10" or 2" x 12" refers to figure 14b. Openings 350 are provided for facilitate forced air
passages of heated forced air 352 for in-wall forced air and 312 for plumbing and electrical

therethrough.

FIGURE 3B are views of composite insulated members "nail-board" 44. Its main use
serves as a nail board for installing the baseboard with a fastener such as a screw or anail 48,
due to the composite insulated veriical members (studs) 12 and the bottom plates 42 are
wrapped with galvanized steel 14. It is also used as enforcement member. Shown, two OSB
members 16 sandwiched a piece or rigid foam 18 with two pieces of H-ghape galvanized steel
14 at both ends which inset with the two OSB strips members 16 to short circuit the thermal
bridging effect. Also shown is an applying example for installing the baseboard 50 in
conjunction with bottom sill plaie 42, floor sheathing 46 and drywall 28. Also shown various
openings on it’s body; 356 for in-wall forced air, 354 for independent active thermal forced air,

and 312 for plumbing & electrical.

FIGURE 3C is a side-end view of a horizontal window reinforcement sill plate 52. This
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424 an vertical section of a main plumbing pipe inside the vertical column boxed-out space raised from
the ground 426 cut out horizontal sectional view of a plumbing pipe 90 degrees to pipe 422
extends out to the void space underneath the sub-floor 428 foam insulation fills up the hollow space
in the horizot&l BOREREH space 430 cut out section view of a piece of elBEHEAP %’gﬂﬁg?alled inside
the horizontal boxed out space 432 a piece of electrical wire installed vertically within the vertical
column boxed-out space 434 a cavity for active thermal forced air horizontally installed inside the

horizontal boxed Qut SRAGG.: can 2 ARG B4 FRAUBIMENH I RIESE s‘?ﬁ WAIST RiRg: Insialied inside the

horizontal boxed out space 438 a piece of water pipe installed vertlca% within the vertical column

boxed-out spateeea 2 sl prawe srirEpEaEdite s dxarHeiB ST dettié st Wit A5DsiAStEREd 90 degrees

bracket flanges 54 with screw recesses 56 at both ends can be used to secure this member to
other veriical members. There is no contact point between the 2 pieces of the "H"-shaped steel
14,

FIGURE 4 is a side view of the present mvention. Shown are side views of multiple
“inactive cavities" 38 and spacers 58 which are created by stacking various thickness of sheets
of rigid foam I8 and wrapped around four edges with plastic or membrane materials for
durability. The larger cavities 38 shown are for accommodating in-wall electrical wiring and
plumbing piping installations in conjunction align with the openings on the body of the vertical

studs. Also shown is a protective wrap 60 around the casing.

FIGURE 4A is a side view of the present invention. Shown are the same configurations
and arrangements of figure 4 with inactive cavities 38. But multiple smatler cavities 36 are also
created and incorporated in the Jayers of rigid foam 18, they are the independent active thermal

cavities 36 which will be explained in the following figure 12.

FIGURE 4B is a side view of the present invention. Shown are the same configurations
and arrangements of figure 4 but without the protective casing and with both active 36 and
inactive cavities 38. Sheets of foam stacked together by bonding strips of foam as spacers 58
on four edges. The following versions are for "lay and glue” and "cut to fit" awe sizes and

spaces on site.

FIGURE 4C is a side view of the present invention. Shown are the glass vacoum
insulated panels (VIP) 34 added into the rigid foam components 1 8. Three insulation patterns
are incorporated into the following rigid foam components 18: VIP 34, independent active
thermal cavities 36, and inactive cavities 37 and together there are four insulation patterns

including the rigid foam 18 itself.

FIGURE 5 is a sectional view of composite stud and wall assembly 62. Composite
member (stad 1) rigid foam members 18, glass vacuum insulated panel (VIP) 34, Independent
active thermal cavily 36 and inactive 38 cavities. Glass vacuum insulated panel (VIP) 34 &

independent active thermal cavity 36 can be applied within the studs as application requires
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to the horizontal boxed-out space extends out to the void space underneath the sub-floor 442 another
active thermal forced air path rising in the basement within wall panels outward from the basement
boxed-out unit 444 an existing prior art piece of a corrugated metal ceiling component forming part
of a ceiling &MY G Iture 446 Interior "void" spaces created by the ccfmg%@é?f’ YHER itself 448
Exterior "void" spaces created by the corrugated pattern itself 450 a strategic piece of insulation
sheet material in place to create the interior "void" spaces for active thermal forced air path 452

conventional raoling materabgpd, %\ﬁ%%ﬁ%hé%?@gﬁm%'%Q%ﬂ@é&%%héé&%%{&%@ foam

member in sheet form 4564 lower rigid foam membeF in sheet form

FIGURE 5A is another top sectional view of wall assembly 62. Composite member
(stud 2) rigid foam members 18, glass vacuum insulated panel (VIP) 34, independent active
thermal cavity 36 and inactive cavities 38, Glass vacuum insulated panel (VIP) 34 &
independent active thermal cavity 36 can be applied within the studs as application requires

(shown also in fig 2b). Drywall 28 and sheathing 46 are installed on opposing sides thereof,

FIGURE 5B is another top sectional view of wall assembly 62, Composite member
(stad 3) rigid foam members 18, glass vacuum insuiated panel (VIP) 34, independent active
thermal cavity 36 and inactive 38 cavities. Glass vacuum insulated panel (VIP) 34 &
independent active thermal cavity 36 can be applied within the studs as application requires

(shown also in fig 2b). Drywall 28 and sheathing 46 arc installed on opposing sides thereof,

FIGURE 3C is another sectional top view of composite stud and wall assembly 62.
Composite member (stud 4) rigid foam members 18, glass vacuum insulated panel (VIP) 34,
independent active thermal cavity 36 and inactive 38 cavities. Glass vacuum insulated panel
(VIP) 34 & independent active thermal cavity 36 can be applied within the studs as application
requires (shown also in fig 2b). Drywall 28 and sheathing 46 are instalied on opposing sides
thereof.

FIGURE 5D is another sectional top view of composite stud and wall assembly 62.
Composite member (stud 5) rigid foam members 18, glass vacuum insulated panel (VIP) 34,
independent active thermal cavity 36 and inactive 38 cavities. Glass vacuum insulated panel
(VIP) 34 & independent active thermal cavity 36 can be applied within the studs as application

requires {shown also in fig 2b).

FIGURE 5E is another sectional top view of composite stud and wall assembly 62.
Composite member (stud 6) rigid foam members 18, glass vacuum insulated panel (VIP) 34,
independent active thermal cavity 36 and inactive 38 cavities. Glass vacuum insulated panel
(VIP) 34 & independent active thermal cavity 36 can be applied within the studs as application

requires (shown also in fig 2b).
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458 forced air cavity within the insulated panel sandwiched by 2 pieces of foam member 460 forced air
running within the cavity of the sandwiched foam members 462 the elongated square forced air central
channel made of rigid foam 464 the cavity of the central channel to be used as forced air Eassage 466
forced air ent@ﬁr@%@ﬁ‘iﬁﬁe cavity of the rigid foam panel 468 the ceiling liIRETSEFPATOES
DESCRIPTION OF THE PREFERRED EMBODIMENT The following discussion describes in detail
one embodiment of the invention (and several variations of that embodiment). This discussion should

not be construed, hgm ﬁslélg;ll (gitiggrtsiégum a@%ion 10 1hose partis |cLﬁ Y% e |&(gsen %?’:\Ctltlonei’s
skilled in the art will recognize numerous other eﬁigo\glments as well. For de de Inition of the complete

scope of the inVEREBIS HeBhedesd 8 diddms mapsendedianimrsurn nmjaedpmgl (§B18p. view of prior
art. 20 ShOWH@E@&W&tQ@M@W&@&I&H%@IK 304 firstdepictingithepxistingnmeedu ik g.gtucture with

2x6 wood stu the second de ictin eXlStI teel frame structure with 2xq."C" studs 24 with
fiberglass ins@ﬁfﬁg@ die %%e ré%& %éﬁﬁéh%‘" Ca&rW/ fafgj %fﬁ ‘6 g‘é’i’i R é)\#%\ﬁc?@ SH8%6. The
present inverntigniiss istendedseanfipiove the building process and offers better qualifies in terms of

value, structural integrity, comfort and energy conservation for industrial, commercial and residential
building industries. The Pfresent invention starts with a single component which is the composite

vertical insulated s Fig StEBeh BRSH PeRl 9P tHEW ?ﬁéoﬁiﬁ?é‘t‘iﬁ@%é%‘iﬁwfpoﬁsﬁﬁ@ty f%e roof truss
and the multiglentpstilatempatiend S 1o gricatenthe rdavities ¢ hbeventire aeneepbaiatiizing4he invention is

that the desig; *ﬁé%&éld@&tﬁ%&qm%%%ﬁ%j aBﬁrﬁacm% QDIGGHNE I8, ?tég&‘#asc%gxn?‘h%hﬁed‘é% g is to facilitate

the prefabricati rocess URE2 is an illustrated view o resent inventi _?LO in use. The
prime purpos€'éf }ﬁ‘é%i@@’é’ﬁ?‘iﬁ‘iﬁé‘ﬁﬁ%ﬂl%niélﬁ‘ﬁﬁﬁéﬁnﬁéﬂﬁéﬁﬂlé”ﬁ%é}éfs‘%@f BUiRPedifential homes
in a more effeetjiev@yowithiiaarayed)energy value factor utilizing the existing materials and the
existing manufacturing facilities readily available on the market.
FIGURE 5H is another sectional top view of compesite stud and wall assembly 62.

Composite member (stud 9) rigid foam members 18, glass vacuum insulated panel (VIP) 34,

independent active thermal cavity 36 and inactive 38 cavities. Glass vacuum insulated panel

(VIP) 34 & independent active thermal cavity 36 can be applied within the studs as application

requires (shown also in fig 2Zh).

FIGURE 51 is another sectional top view of composite stud and wall assembly 62.
Composite member (stud 10) rigid foam members 18, glass vacoum insulated panel (VIP) 34,
independent active thermal cavity 36 and inactive 38 cavities. Glass vacuum insulated panel
(VIP) 34 & independent active thermal cavity 36 can be applied within the studs as application

requires (shown also in fig 2b).

FIGURE ¢€ is fop views of giass vacuum insuiation panel (VIP) 34 assemblies. The
melted glass has four support pellets 64, four glass strip edges 66 and glass nipple 68.

FIGURE 6A is sectional views of single and double panel VIP 34 wrapped around with
rigid foam 18 edges. Also explaining the formation of triple pane VIP 34,

FIGURE 6B is sectional views of the present invention, Shown is the VIP 34 with and
without the rigid foam insulation 18, Also demonstrates the unified function & application of

various studs 12 of the present invention
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FIGURE 2A is a top view of different configurations of the 2x6 composite insulated vertical members
(studs) 12 comprising oriented strand board (OSB) members 16, galvanized steel 14 and rigid foam
insulation 18. FIGURE 2B is a top view of different configurations of the 2x6 composite insulated
vertical memBeEFSIEUIEY 12 with glass vacuum insulation panel (VIP) 34 diFiR&EPERUEAR active
thermal cavities 36 applied with the studs to increase R-value of the studs. FIGURE 2C is a top
view and side view of the stud number 1 configuration 12 comprising oriented strand board (OSB)
members 16, galvanized steel 14 and rigid foam insulation 18 with glass vacuum insulation panel (VIP)
34 to form independent active thermal cavities 36 for forced air passage. Also side view shows
openings 32 on the SadHol fol Blirmistiyariddetatrigad. foam FeURB S igkotit bl Hedside views
and the sectignah viewiha 2xficompasitecdnsidated reinfaiaamentsnerabar 26¢ clhbesrelpforcement
member 264 coqfig%edfwith OSBd{nﬁnp&rs 1rgs 1r]ilgiid foam members 18 and galvanized steel member
y aify

i@ 1C 11 ariqus studs c nvents .
14; can be us&d Vértically of horiZon or rein orce%eﬁ?along top and bottom plates for door jams

and window sill plates. Also shown various openings on it's body; 346 for in-wall forced air, 348 for

independent active thgrmal dpreedi@iont 2:Er HYmMINg.GRIREUIGR ﬁ%iﬂ&éhﬁ@a@@p@é&ssecﬂona'

views of the top sill plate 40 and bottom sill plate 42. Shown are two OSB members 16 sandwiched a

piece of rigid THEHTY B BGERGLY BB SROE SR SINEFSITIY Batvheiitetsed Bhdrdes members 16
to short circuizgha toetmahbridgihgweifect fihcion disphicusedAsatiowrextedor Sidatplateséar the floor joist
system by ingrease its size 2" x 10" or 2' x 12" refers to figure 14b. Openings 350 are provided for
facilitate forced air passages of heated forced air 352 for in-wall forced air and 312 for plumbing and
electrical therethrough. FIGURE 3B are views of composite insulated members "nail-board” 44. Its

main use serves asAGERbeRIg R nstalimetherbasehaatdnsitha fasieneksussagaserew or a nail

48, due to the composite insul vgrtical members (studs) 12 and the battom, plates 42 are wrapped
with Gavaniz SR T o e S AR O R TGt Tl G L T Retbero 16
sandwiched asiasadsirigity fommallavith Iovonphe deistish Fidsieahe YEVarty sutetiée! Aricat bOth ends

which inset with e 0. (3 BostiipS M emkensA 6 sbemoirguilthe thermaldrdaing: sffgct. Also shown

is an applying example for installing the baseboard 50 in conjunction with bottom sill plate 42, floor
sheathing 46 Hhct UHWEIPETHILO RGN FRTHERS HEBRIGBIN it BBy 56 56 HARE Trced air, 354
for independentactime thermal forced air, and 312 for plumbing & electrical. FIGURE 3C is a side-end
view of a horizontal window reinforcement sill plate 52. This composite member can be used for both
the top and bottom window sill plates, configuring 2 pieces of "H" shape galvanized steel 14 which

contain rigid foam 188 BBBEstih ¥R BlcatQb s sRRPFRARRE 54 Vit crelbraee8e®< 364t both ends
can be used toiseeumdhisimemberdien Dibaravey tinahRenhers: Theyadr naeontattRaintbetween the 2

pieces of the syacgpa(g)ggrss ttoe ?JIGURE 6E) by installing another piece of single pane glass 72 adjacent to
the exterior side of the VIP 34 ¢reating an inactive cavities 38, therefore cavities are created on
either side of the VIP 34 with feature glass. The sheathing 46 and the drywall 28 are applied to
the composite insulated vertical members (stud) 12. Also demonstrate the unified function &

application of various studs 12 of the present invention

FIGURE 6G illustrates the side and front view of the body the un-obscured double pane
glass VIP 1. 1la is the cavity of the body of the VIP | at this stage it is with no vacuum

condition, and 1b shows the protruding fluid drain outlet.

FIGURE 6H shows the side and front view of the body of the un-obscured double pane
glass VIP 1, with its cavity refer to Figure 1 as 1a, now it is pre-filled with lighter color fluid 1c
for the purpose of preparing & precondition the latter pressurized vacuum process 1o be

performed. 1b is the protruding fluid drain outlet.

52



14. FIGURE 4 is a side view of the present invention. Shown are side views of multiple "inactive
cavities" 38 and spacers 58 which are created by stacking various thickness of sheets of rigid foam 18
and wrapped around four edges with plastic or membrane materials for durability. The larger cavities
38 shown are¥BraEodating in-wall electrical wiring and plumbing pipihly iAARAHEHE in
conjunction align with the openings on the body of the vertical studs. Also shown is a protective wrap
60 around the casing. FIGURE 4A is a side view of the present invention. Shown are the same
configurations and arrangements of figure 4 with inactive cavities 38. But multiple smaller cavities 36
are also created and incorporated in the layers of rigid foam 18, they are the independent active
thermal cavities 36EAPRAREWT bd®spldinadoiirtae fotowingtigurechaical PIGRIRE @B wsside view of

the present igkeRiiaRaSIOQUHRLREE (hRSAMELNEQUIBHRNE aud.ereanasmentswifigurg 4ut without the
protective ca; f\%ﬂ? an _V\g'[h both active. 36 and inactive cavitie;{;& heets, of foam s d together by
IRGVar:

\ ack
bonding strip! ' 48"y A L B S BT PH TS IS o %né}F%VfS}gfﬁh%f d glue" and
"cut to fit" angasiZeR hnd) spanabednsitetructurtl G REe 40 isidigideiviwnofuthe qoresent indention.

Shown are the. glassvacupminsulatedipanels YIR)34 addedinin the figid foam sempenents 18.

Three insulation patterns are incorporated into the following rigid foam coagﬂ_onents 18: VIP 34,
independent 4eive tREFIAPEEGIAS B S RH ORISR ERRS togR HE & FeeRFE!FBEr insulation
patterns incluskizgvthe, rgid-faamoliBeitsalfvoir 5, iR R dsvaseetignalwiew sidehangesiestud and wall
assembly 62, Composite member.(stud ). rigid foam membe gl vacuum jnsu#at‘ d panel (VIP)
e, Independ B R A R S AR AR B, el (V1P)

34 & indepentRragiRie R ke s S8 ddivpdhapphedareristhedswidseasiBpdlidatsrittequires

(shown also in figRMedbnavell28 A disheaihing Ab-ata idstalled: oneprReska sasdharanf
FIGURE 5A is another top sectional view of wall assembly 62. Composite member (stud 2) rigid foam

members 18?%93‘3%“@acuum insulated panel (VIP) 34, independent active thermal cavity 36 and
inactive cavities 38. Glass vacuum insulated panel (VIP) 34 & independent active thermal cavity 36

can be applied withigdhgishidgA% aRRIEAIR JRaUes (AR alse,inrfit 2R Rowak8iand
sheathing 46 are installed on opposing sides thereof FIGURE 5B is another top sectional view of

wall assembRAB2 EBEmMIbSIEIEEBEr (5t e WatrraaHibers Eastpiads baceriwmeliated panel
(VIP) 34, independentsiatives the pnataavily Sfuapd: natitve3diegdties: Glassiatpuuminpsulated panel

(VIP) 34 & indapendgn] active,ihenalcayivl Caf e RrRled it ing.sds s Appligation requires
(shown also in fig 2b). D%%v%}éﬁn% éégdlosgﬁe}éathin 4%Harc(|%sta led on opposﬁtﬁ% s%esgiﬁe?eof
supporting members that are used to cushion the weight of the VIP panel set on the frame

structure. 1b is the protruding fluid drain outlet which helps to drain the last drop of the fluid
back into reservoirs to reduce the mixing of the residual of the light color fluid 5a & the darker
color fluid 10a to minimum, 2 is the spiit-flow control valve to guide the separated light color
fluid 5a and darker color fluid 6a to return o their own designated reservoirs 5 & 6. 3 is the
tubing that connects the protruding fluid drain outlet 1b;  the split flow valve 2; the
programmabie pump 4; and the dual reservoir 5 and 6. The cavity of the VIP body 1 at this
preconditioned stage has been pre-filled with light colour fluid Ic, refer to Figure 2. The
reservoir 5 is purposely left almost empty just o retain enough fluid in level to cover the end of
the tubing 3 to maintain the consistency of the fluid that relates to creating the vacuum effect in
the latter procedure. It also to give room for the light colour fluid 4 when being drawn in and
mixed with the fluid in the reservoir 5 to become as fluid 5a. It is an easier procedure to initiate
the “repeat at will” vacuum process at the outset. Meanwhile, the reservoir 6 is fully filled with

darker fluid 6a, and readily available for its tum.

FIGURE 6K shows the side and front view of the body of the un-obscured double pane
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FIGURE 5C is another sectional top view of composite stud and wall assembly 62. Composite member
(stud 4) rigid foam members 18, glass vacuum insulated panel (VIP) 34, independent active thermal
cavity 36 and inactive 38 cavities. Glass vacuum insulated panel (VIP) 34 & independent active
thermal cavity' 36 ¥8A#& pplied within the studs as application requires (v ¥ Y 2b). Drywall
28 and sheathing 46 are installed on opposing sides thereof FIGURE 5D is another sectional top
view of composite stud and wall assembly 62. Composite member (stud 5) rigid foam members 18,
glass vacuum,] t el (VIP). 34, independent active thermal.cavity 36 and inactive 38 cavities.
s vacLL B R R e witin
the studs as &pplication Péduitedehbwareissirdimdpcuung GUR PR ik dekiaelivnal top view
of compositerstiad @anchveathasseerkly 62ucamposite smrmbatisivdHhsigidifpamansipbais 18, glass

insulated | (VIP) 34, ind dent.actiye t | ity 36 and i ive 38 ities. Gl
Vacuum insu BRGNS (T15)0 2 RGBS ac DAl Ay Te AP AR i e

studs as appficatioriéguiresitsHonity also Tiadigr@biiment EFIEURBBRIs anvtarseetion&Rop view of
composite sty and yal i@%&ﬁi@@m@&&m&@tﬁ@&%ﬁa@gt@w&é&&%@%ﬁﬁm@mﬁ, glass

vacuum insulated panel (VIP) 34, independent active thermal cavity 36 and inactive 38 cavities. Glass
vacuum insulated panel (VIP) 34 & independent active thermal cavity 36 can be applied within the
studs as applicatioFK&REES. (Bhesvihale andigodbyiew offficiREcb Geisrasiatherdskabbnahtop view of

composite StUﬂs@‘i}?PVi’%ﬂ?%%ﬁ%@%r@%ﬁé@éﬂ&%ﬁ%ﬁ@eﬁﬂ?% &ﬁ%&%@ﬁ%%‘iﬁ’sﬁlﬁﬂeﬁ]%%Qggﬁc%& glass

vacuum insufated panel (VIP) 34, independent active thermal cavity 36 and inactive 38 cavities. Glass
vacuum insu@%@afg‘%; NP s griRRrsB ARb At etimvBetrs e AVAEH BB Part BEEITEY Hithin the
studs as appligatian sequiesTishRwsalse ipligeb)y 1ot s el Ripdhlisaraibamsestiaaaltop view of
composite stud and wall assembly.62. Composite. member (stud 9) rigid fgam memhers 18, glass
vacum iU DS (TS TSR o) AR R o SRy Se ARtV B B, Glass
vacuum insukatednp dreelaguim)e8ig<g, iHdispeidersoaciiveerermadichyityias wdenbéuapipliebichithin the

studs as application FRWIBSHSHAWR ARV TI02Rky cled FAGH Rinpld S ARGt seslipng) kop view of

composite stud and wall assembly 62. Composite member (stud 10) rigid foam members 18, glass
vacuum insufdfE S PATE A Invehdsh PR bR e srgrE AV B8 MHEA AN AE 8 Bivities. Glass
vacuum insulatednpanel (VIP) 34 & independent active thermal cavity 36 can be applied within the
studs as application requires (shown also in fig 2b). FIGURE 6 is top views of glass vacuum
insulation panel (VIP) 34 assemblies. The melted glass has four support pellets 64, four glass strip

edges 66 and glasSHipiHE & show s sjfeRBlAre Sdeioh A1 e MEHRO SHEF EERIBIE PHkel VIP 34
wrapped arogdhesWith Irigigiie arHBied gpsarAlsosexplaining Ahaiammadian o kiplepaneiy R 34.

of the body of the VIP 1 is pressurized and vacuumed out by withdrawing the darker colour fluid
63, which has been pumped back and retained in the reservoir 6 shows that it is full, and the light
colour fluid 5a, also remaing in the reservoir 5 and readily available to be used. This double pane
glags VIP 1 embodiment at this stage is in “repeat at will” pressurized vacuum condition. A
doubie pane forced fluid pressurized vacuum insulation panel VIP 1 is transformed into an
unigque window umit.

FIGURE 6N shows the side view of the un-obscured triple pane glass VIP 7
configured to create two attached side-by-side bodies 7a & 7b separated by the middle pane
eiass sheet. Body 7a shows its front view with a non-vacuumed cavity 7¢ having a fluid drain
outlet 7f, and on the other side of the middie-pane glass sheet; body 7b of the VIP 7 with a
cavity 7d shows as the back view of the VIP 7. Hercby, it is important to depict that the
cavity 7d of body 7b at this stage is in a pre-treated “permanent” pressurized vacuumed
condition of which can be achieved by selecting various processes of prior arts available on

the market place and it wiil be maintained as “permanent” pressurized vacuumed condition
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FIGURE 6B is sectional views of the present invention. Shown is the VIP 34 with and without the rigid
foam insulation 18. Also demonstrates the unified function & application of various studs 12 of the
present invention FIGURE 6C is VIP 34 sandwiched with rigid foam 18 and associate with other
rigid foam meNER A fing inactive cavities 38. Also demonstrates the i AIRABIF%. application
of various studs 12 of the present invention FIGURE 6D is a sectional view of VIP 34 sandwiched
with rigid foam 18 as spacers creating single inactive cavity 38 between the OSB exterior wall
sheathing 4 and wall 28. Also d onstrate nified functio I tion of various studs
12 of the prstsent ki%tﬂ%’on Ommgf% 6Hq is al% ?/%éﬁv%gf%?ﬁirgrnotvé:%r%pogﬁeﬁ%s%iated vertical
members (stﬂ@)@@ﬁ@ééé%ﬂééﬁﬁé@%nﬁcw Ba<grd the rigid foam 18 as spacers are configured to

form an independent active thermal cavity 36 on the interior side of the VIP 34 by installing a piece of

ing| | Lothg fthe VIP 34in b he o cepet studs 12.
5o demonstote 11 ARG SR B JPRHEAOR B VAR ML a3 B RSB venton.

FIGURE 6F @eastw\;fi@mpmfsttveo@mmmqmmm,vm@sii indmisers (Sthepdd AhadNiRi84. The
composite V%ﬁ‘é%?éa%%tﬁ@’s m%%:%ﬁsﬁi&ls%zp%ﬂﬂaﬂ&ﬁ’ ipammembersHE angRacshasyefers to

FIGURE 6E) by installing another piece of single pane glass 72 adjacent to the exterior side of the VIP
34 creating dh ARRIE JAVitRS Y, i R s RTINS Tkttt B A SRS BRI 34 with
feature glassifThe talvemihing fofind tha dywelk 28l aréwapphetiio tb&ﬁﬁmﬂppisﬁasmsuiﬂﬁe@i vertical

members (st st @i %} sHate plic |o fva quis, stuc 12 of the
present mvenﬁgn o FgIG %Rrarlei%e |IIustleiltnélg}!ﬁ%gs’s5@e g(?fp e?iftewew cy)fu t Z]B%é] y cﬁmﬂ Sscured
double paneR§iisENRPENFATROTAECEHY PPHRBRINCHHIHENAP BE IS stage it is with no vacuum
condition, and Ib shows the protruding fluid drain outlet. FIGURE 6H shows the side and front view

of the body of the dou Ie ane glass VIP h its cavity refer to Fi ure 1 asla, now itis
LH % faont 1ew%z af 11 %

pre-filled with lighter color RRORS ]eepvd?p()se 0 prepari?igvg" p aE (ﬁlit‘i) %c%e rpﬁlilgssunzed

vacuum procgsss ddbeéypéraiiedy| bﬁistzhecpyma}@ﬁngtﬂ tiidl ldtrdmrlmat%mafamﬁm@&@l@hows the

sectional view:of {6, egRaniGahARRA SR ﬁfé@ﬂ&ﬂéﬁ%ﬂz&ﬂ{ém&@é% euég}mﬂgaa%miiigg devices,
tubing & a dual reservoir filled with fluids. As illustrated; |d shows the rigid foam supporting members to

be used to cHeHBHtHBAAEIRE: oﬂﬂ@@iﬁé@e\‘fﬁﬂ%ﬁ} CBPOH R PR @thﬁéﬁ?ﬁe‘elﬂ%lﬂ?é}ﬁrotruding
fluid drain oudleikbostnbetdda iR thesglitfldw tantrakualve Zf thisdparfdrmadidytibings3 which

transports all fiilids, iNGHRNG B HRWS R WA GRNISEL WD LLe-RIOGH %?‘{Ei?i?%es Rumps 4 The

tubing 3 then extend their ways; one runs into the reservoir 5, which retains with the light fluid 5a and
the other runSamiRS & SHRIEHS6 Wit et HE TR a6 £ORSSEATE 15 I MSEIENS METRAPeapacity in

order to |eaVH?IﬁWN@@m{%H’\%ﬁﬂUﬂiﬁhﬂwdinfﬁ@ﬁ@rﬂaﬁ jovheceenneciac bedyaitae Mikd & its cavity

a both show 3 fgiesl s SRTPRsHAING. 15 (ealenshiR i Ane IeQing it pgstanica

which is pre-treated in permanent pressurizad vacuum condition and 7e is the nipple. The light
color fluid 5a as described in Figure 9 was used to pre-fill & precondition the cavity of body 7a;
at this stage the pressurized vacuum process can begin and be achieved at anytime by
withdrawing the {luid 5a back into the reservoir 5 which is not filled to its full capacity at this
point in order to leave enough room for the return light color fluid 5a from the cavity of the body

7a. While the reservoir 6 filled with fluid 6a is in it"s dormant mode.

FIGURE 6Q shows the un-obscured triple pane glass VIP 7 with dual body/cavity
incorporated with the mechanical apparatus. As illustrated, the incorporated programmabie
pumping and controlling devices and dual reservoir is filled with fluids. 7g a iliustrates the stage
of the cavity of the body 7a is in “repeat at will” pressurized vacuumed condition by the effect
of withdrawing the light colour fluid 5a, which is pumped back and retained in the reservoir 5

shows that it is full, and the darker colour fluid 6a also remains in the reservoir 6, while the pre-
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FIGURE 6J shows the side view and front view of the body of the un-obscured double pane glass
V1P1 connected with the mechanical apparatus. As illustrated, the mechanical apparatus embraces
the programmable pump 4 with controlling device connected by tubing 3 with the dual reservoir 5 & 6
being filled er?ﬁﬁ?g’%gla 6a. 1 d illustrates the rigid foam supporting meRbErs 1HE°AH Used to
cushion the weight of the VIP panel set on the frame structure. Ib is the protruding fluid drain outlet
which helps to drain the last drop of the fluid back into reservoirs to reduce the mixing of the residual of
the light colog fld 52, fufhe Saker.colarluid A0do minimym,g i7, e splitious cantiglyalve to guide
the separated light ¢olor fluid 5a and darker color fluitl 6a to rettrn to their own designated reservoirs 5
& 6. 3 is the Wi IphrcoRmdetashengrasUdiRg frutHediv BiterstrferapticRovwdive 2; the
programmable pump 4; and the dual reservoir 5 and 6. The cavity of the VIP body 1 at this
reconditioned sta been,pre-filled with light colour fluid Ic, to Figur The reservoir 5 is
P %ﬁ(}% ‘{P tkle. un~otbsc & H‘llﬁcﬂﬁaféev Cf S8 {/%Iﬁtf fﬁithg&{l&? % %

purposely left almo emptyju§ S retain enough 0 cover the end o (%%Ct%‘%l

Pﬁg 3to
maintain the inorrsiseegsoyititbaenficiehibaretants. td tordatienyohe Taidfarts bffegpimtisd iated procedure. It
also to give e fordhelightaolaulsfiHid Axendeingdsansainandmixed it ihefwd,n the
reservoir 5 to hecome as fluid 5a. It is an easier procedure to initiate the "repeat at will" vacuum

process at ths BUTREE RREMRTHASC AL RRUE BTN S YENN Fasd Tt Grbe s e ety B5 dily available
for its turn. FGIYREGK Sholisdhersidelansfronttitevwobilke badyotifke untabscured dotible pane

glass VIP 1 aniheaoiaratad naepAical RnRaLus MRSl SiliSHALSRIDE slage of the

cavity of the VIP I, in which it Is pressurized and vacuumed out by withdrawing the light colour fluid Ic
to become 5a; T&1dy i sigifelightcetpis tHotheeidsTerd iy el s BEETH punihae therk-HrtiSEtained in the
reservoir 5 sheansaitat ipisstutizdhesclasker divid) 6a calsederpainsdndheaservoir 6, and readily
available for its turn. The embodiment of the un-obscured double pane glass VIP 1 at this stage is in
the cycle of performing the "repeat at will* pressurized vacuum condition. FIGURE EL shows the

side and front viewFéEtREDDyhefthdupeshseurddriibu blapaine JEs3 et dmbtwdy gredrporated
medc?lelmécal tmh ata&i@it%w@e@@muyﬁsfﬁﬁdAﬁﬁ%alqﬁ%s%%&%@e%%@g#mr&mmu(rsn_ped in
anda riled In the pressurized vacuum space o €.cavity or tne no oLV, - rereserlv0|r IS
Durposely lefi BL S IS (B TRARBHBHaI e TSV (5 5var SRS S%thg 3, to
maintain the bonsisierichebdbiyd FurdreSapralates iperealiimg theuvmed uwmdiifedty wigidogives room for
the return of ékbedgl%k@&s&'%{J'wgmgwmsn@%%ms cRvI i dnehody. it VIR L andieycled to be

pumped back into the reservoir 6. Meanwhile, the reservoir 5 is fully filled with the light colour fluid 5a,

and readily aiFETEBYe foritsshiait that iIBFEURB SN RIS thitd SRidlsamer R B iRARRTSTHE SdBly of the
un-obscuredfiibubleepine igassaVilly df amdiiie:pachamca appayatugeisrindeiadianesSgithdstrated, at
this stage the cavity If of the b of the VIP.1.is pressurized.and uumed out by withdrawing the
darker colous T O 2 e e o ul,
and the light cerstraf Hidh Seacarses feionsitisnn e e s pieirsizaday readnyoayaliebrene B&Usdd. This double
pane glass ViRal-emaadinentsnl this slagedsyitnd apReatalaviliiiessiizedndasuism condition. A
double pane forced fluid pressurized vacuum insulation panel VIP 1 is transformed into an unique
window unit. FIGURE 6N shows the side view of the un-obscured triple pane glass VIP 7
configured to creatBltWREttdcked sidie thylsidecbdicdl7 d @aTly separaitsd bitltie middigpane glass

sheet. Body 78,3000 #nI aRt-Hig UL Aarsyachmed.Sadty s(ahaving.a:fiid draig Qytiet 7f, and
on the other side of the mlddle-pane?%!ass sheet; body 7b of the VIP 7 with a cavity 7d shows as the

back view of 8 VB! RERISST RS PF B HEMEERTa e Ry rd BPEEH? Pafltits stage is in
a pre-treatedoipeiisanent' theessurizeftnaeuuniedicandition of which can be achieved by selecting
various processes of prior arts available on the market place and it will be maintained as "permanent”
pressurized vacuumed condition through out this continuing patent description. 7e is the nipple
provided to facilitatE tHEREfB R R B SHEPH M A EPY et 4508 S50 be immiguRIEdEs shows the
side view, framtiieimiGnbaskbaert abihe vnrobsewediplenpane glageBoidepigiativageparate
atached bodjcs, and,7dis the cavity of he Dodh fp.uhieh s preslreated and It s indts prior art process
permanent” pressuriZed vacuume dofidition and 7e'is the nipple. The space 5Fthe caw?y 7c, refer to
Figure 8; of thestodynzalwith fhsidadica membietWifichtisire stage weihestibediitiethedigligdolor fluid 5a.
This "prefilledl,pracgssis to precondition the "repeat at will" vacuum process latter to be performed by
utilizing the cavity of the body 7a to be incorporated with a programmable mechanical apparatus.
FIGURE 6P shows the side view, front view & back view of the un-obscured triple pane glass VIP 7
with dual body/cavity incorporated with the mechanfcal apparatus; refer to Figure 3. As illustrated, the
sectional view of the mechanical apparatus comprises programmable pumping & controlling devices.
Id shows the rigid foam supporting members to be used to cushion the weight of the glass VIP body
set on the frame structure. 7f is the protruding fluid drain outlet connected with the split-flow control
valve 2, this connection is performed by tubing 3 which transports all fluids, the tubing 3 splits its way

and connects with two programmable pumps 4. The tubing 3 then extend; one runs into the reservoir
E which retaine with the linht flind Ba and the ather riine intn recarvoir & which retaine the darlkkar flind



FIGURE 6Q shows the un-obscured triple pane glass VIP 7 with dual body/cavity incorporated with the
mechanical apparatus. As illustrated, the incorporated programmable pumping and controlling devices
and dual reservoir is filled with fluids. 7g a illustrates the stage of the cavity of the body 7a is in "repeat
at will" presstfRéyVa¥imed condition by the effect of withdrawing the lidit <o IEYa, which is
pumped back and retained in the reservoir 5 shows that it is full, and the darker colour fluid 6a also
remains in the reservoir 6, while the pre- treated "permanent” pressurized vacuumed cavity 7d of body
7b remain in tact. A double pressurized vacuum insulation panel VIP 7 is created within one triple pane
glass body. FIGURE 6R shows the un-obscure triple pane glass VIP 7 with dual body/cavity
incorporated with the FEehaiiéaldppeiratlide Precaeireriealob e 84 sidehomioeplampeten, and fills the
“repeat at wilky pressurizeahvRguaiRRam Gariieh ot ita. JHRESSHIMRIKBHs RUIeSaly7iefh almost empty
just to retain eg&uggeﬂgéd i[zlll%vgl tq caverr:?ﬁﬁ@g of the tuq%eg to m?%rlgﬁain the c?onﬁ.ist 1cy of the fluid,
which relates T8 creat'ing\ﬁ%e‘reuﬁgaatl\l}giélﬁlum Effect ARg alsd" oﬁaﬁ}gsro ‘51 tHS Petuth of the darker
colour fluid 6adroditthe cavityedfdudyzacMe aniviias tbdbardservoirBrisahsiyl fittethaditiorlight colour fluid

5a, it is readilysayailahlefoits R bile itheBreriiRatadscPeUMan ek PERSS i ZRMAGUYMed cavity 7d
of body 7b remaijns in tact, IGURE 6S shows the un-gbscured tri Ied%]ane glass VIP 13 with dual

FIGURE 6 \ ) p 1e g /
body/cavity irtBrIb ARt K rfsthdhicaPRppst e RS TiuSt AR onREdEl 1FEgFammable
pumping and igentraling dewees afddhevdudipresensair iadillechwvithhdlyde dbariluisteaias the stage of
the cavity of t dy, IS ik toil” ' itiqn by wi wing the
darker colour!ri]i;(l%i%‘g'l}(!)Y%al},i;Zsl?it&r%slpI Bg?ngt%tﬁseﬂlh}{lv# kfoﬁgﬁ%%g‘%g%‘%ﬁgyﬁggﬁgg %%é%ﬁ%ﬁ%qtg e reservoir
10, and show eSS faire 1o v b et st 185 PN Eirb apetpresraelBiPoRih fuldl: The dual
body/cavity ofithetipleqnanen R 13 alkibis siage-arrbohin pressurizad vossumned sardition. One is
"permanent” \@aztﬁua%lmggiigog%iti?n tthe o&he{éfﬁﬁ&; cttionin ast"regﬁaE %t WiIl"a/acuu d condition. A
double pressurized vacuum msulation %nanme? CiSRreated Withi ‘oan%s”t‘rxi'ﬁeoggﬁré g 48s body and

transformed ineadar andgtrecadnitely ahiln placFIGURIES Todupictsahersriple pARE gladsniiiP 7 that is

~ incorporated withothes Meshanicalapraratdssand-ihe thewnal apRaaiusasit PecarnssgRe window
system. 8 iIIusirates the heat or cold thermal exchanger de endin% on climate condition, 8a is the

thermal transFef R fbPHETA AR EhoREmE 9B FFHARLRSF fiffs Thr HRRHEA A REIRE 6U shows
the side & frositwewcdtsdsublévpagte giasstViR. 9 to be implemented as an insulation member for doors;
9a is the pre-treated vacuum cavity and 9b is the opening for door knock. This double pane glass door
VIP 9 is to be inserted in the exist metal door frame to become an efficient insulation member which is
one of the weakest PSIHER v St Hisgatl B ermarial sy, The MYEURE hiyvg HéR8ew of the
present invenfion. ihewtais e Ficewyi@enofitbermnastasivarkoiinme sguppetassamblynd having a
vertical wall sup %tlisr]]gggember (VWSM) 76 on each side. Several huge aluminum (MWF) master
work frames 74 (31265 cah be flexible according to local market requirements) to be installed and
created permanently on the floor for assembling the exterior walls and interior walls. These AMWF 74

are built for flexibilityjtoustation angewrk arodpeQasii.fgdnaionzedinachanigms & allows it to pivot
in vertical, horjz nd ypward and downward positions at ease controlled. by an electrical remote
device. At rab R R4 T 8 O G o0 BB 8 T B LIPS S At and al
studs to be laidkftat (hotizoritasdswiel fhostate MW taokl 106 spapdtdi6Lend!08 crethen it will be
adjusted at a yarkahlewaistilexel to allow workers to work on both sides of the wall at the same time,
to fasten and install all the top and bottom sill plates, windows and door headers and spaced studs all

in place according to specifications. The MWF 74 further comprises a first frame side 80, a second
frame side 82, a toFreleREE hartié véeirame: bONO M plake @6scat timbeiopldte88isani apening for

conveying fork s i heramslsese.ban a7 sipban belis a0 AN eIl SpRATE S, FICURE

7A is side-view of the present invention. The 4 is 'shown rotating from the vertical position to the

horizontal podBhiimmesd ¥h&ikrstiitaeUp’adeddswr Enevaaiid $lechanism 98.

FIGURE 7D is side-view of the present invention. The horizonta! depiction of the stud
12 shows the ends thereof seated in their respective top 84 and bottom 92 release bars. This

arrangement allows all studs 12 to be positioned horizontally at a workable level. The release
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FIGURE 7B is side-view of the present invention. Shown is the relationship between the MWF 74 and
the top release bar 84 disposed on the top portion 104 thereof showing a side view of the top release
bar 84, the station bolt guide track 100 and tightening knob 102 screwed onto the station bolt 96.
FIGURE 7C ¥ Qig¥3%&¢0'3f the MWE 74 of the present invention. Shown i€ QT WK ither
explaining the bottom release bar 92 and its relationship with the bottom portion of the main frame
106, the station bolt 96 and its guiding track 100. FIGURE 7D is side-view of the present invention.
The horizontat;agggiction 9) e\_tshue sotHgol showsbhhe ends thﬁjreof rg%ztgd.in. theic{ res ectivg top 84 and

& nds there : |
bottom 92 release bars. This g?rang‘émee%s Allows Bifsttias 1216 ﬁglscl ione lR%r‘{f%ir‘?tiaﬁ‘y ata

workable leverlqtiasiareadae pads! dlsdipiioe Supddaetiontierdsserbiintypro sesdlateofertical
depictions dempngirate.iheselatienshimptibastudd & withdhetop 84.apd Leftom 92 release bars

during installation of drywall 28 and OSB exterior wall sheathing 46 during the installation process.
FIGURE 7E is a sectional view of the vertical wall supporting member (VWSM) 76 mounted on one
side of the main waHl&8 8 Hling fratmabrieve ntiiof the A WS Mjpp6ris gnoemibed YOMRBI body of the first

frame side 80yshown.euhothien ¥igw.AfiRqth ends.elifie NS & mobpiet R Maln frame holds

the wall assembly 62 in upright position while the top and bottom release bars are disengaged through
assembling pRAtEE PHREVOTSRE 8 Bishiarents SeShajstabritimvashetivshent tithethe guiding
rods 108 accordif i sizescabwak spediieations.flsal shesniare ihedogrpedindingmmanaber 110, the

metal memb t 1 [|.and the base . members 114.. FIGU i ide.view of the
master Workevt\%%ﬁ%%ggﬁﬁﬁg?ﬁ%%%igg&%%ﬁﬁg rgub}i%%seelmv%%?ﬁ ?F%?%%%ﬁé‘?ﬁ?m position

and is lowereHotd WetREbIEMSRE]e THE S IRIF e Bhibesaiding vorhilD frsdesdine tpaiasicbfo be fastened

in place on spegifigatiaations. Al MRS if ahside MawRE thenaRmnosite walliframs.cauipment
assembly 77 %h?& glas t\ﬁ/o r{[n%% functLonS' conveying and transporting the finished structure to

0ld. the wall and the base members [14, . . . . . !
storage and providihg a monitoring syg]ten% posting live video clips of the production process which
allows the buyer to view the process live on-line with a password. Shown is a horizontal track support

116 supported by aqeg KErexianiGfean cashend dheisebelarizad iack 4301 fsposed on the

underside of said track support 116 along which a conveying fork 122 travels. A video camera 124 is
disposed on tHR&SIRt&IRET 5BPEGH %f%‘é@ﬁ?&j‘%ﬁ@%’b‘ﬁé%é’ﬂr W R b dfiveticarea at the
vertical wall asseniblylmeaimbtii/idGadelive nbive $tréaming vipiac: tehapenfemen server. An electric
motor 126 drives the conveyor fork 122 back and forth along the track 120. - FIGURE 8A is a side

view of the master work wall frame equipment assembly 74 with studs 12 laid in place. The master
work frame 74 is in HSHZOR&E positisieHAts foWRrel th Eunsframienismranis Tévkatmg plates,
headers and siudsitAqre:i0ihaasserbied oifaumibe skeletan obthacompasitetassiated wall frame.

providing a monitoring system posting live video clips of the production process which ailows
the buyer to view the process live on-line with a password. Shown is a horizontal track support
116 supported by a leg 118 extending from each end thereof. A motorized track 120 is disposed
on the underside of said track support 116 along which a conveying fork 122 travels. A video
camera 124 is disposed on the mterior portion of each leg 118 and oriented towards its
respective work area at the vertical wall assembly member 74 to deliver live streaming video to
an internet server, An electric motor 126 drives the conveyor fork 122 back and forth along the
track 120, -

FIGURE 8A is a side view of the master work wall frame equipment assembly 74 with
studs 12 laid in place. The master work frame 74 is in horizontal position and is lowered to a
comfortable workabie level, All plates, headers and studs 12 are to be assembled to form the

skeleton of the composite insulated wall frame.

58



FIGURE 8B is a vertical side view of the wall frame production assembly. Shown is the master work
frame 74 secured in the upright position the vertical wall support members 76. A wall skeleton with
window opening is assembled with a window header beam 128, ready to receive other parts and
components ¥EtHEL8¢ddIation members, window components, electricafiaZafBERs, etc. Are
all to be installed in place strictly according to specification on the blueprint. There are two sets of blue

prints of the same wall reflecting both sides perspective. FIGURE 8C is a vertical side view of the
wall frame producti% %bl 62'1‘ qo‘ nis th%{erti side view of the iq)sIulg ion GO onents 18
fled hetween studd 8 BT e S B O e e

installed.  FSORERMIBe4eagieed Bidhe visighbPenE apAiciremralrodeismor Bssbaibhy 62. Shown is
the vertical vigy f the.intarioksigs, btha finishedsemprsieywadwith drpyvall 2&kinstalled, window

installed, exposing all.electrical Qoxes 130 and switches 134, wirings 130 l})l’ connection. FIGURE
8E is a verticAiI SR SiHE YA SPHROHHEHES c8inSE4Is %a‘ﬁ%’%%%m A EREEASF view of the

finished comp@sﬂ@ﬂaﬂiﬁ@wimﬂ @SB,emri@revwé}ll Ts_hbatihm@l% imstallediaposing éectrical wiring 130
for connectiogs, JMG LAMPIRISHRMPERLE WAl B ZIs JRAdYInRE fReVad.-ANBYHomh iR master work

frame wall assembly by inserting the conveying fork blades into the blade openings 90. FIGURE
8F shows the’[SFSREERRE Hiifishing process. Shown is a cut off view of the finished composite wall 62
with window 36 installed. Two protective foam pads 138 sandwich the window frame. OCB exterior

wall sheathing 46 a ides a ing for. the.fo; Rt [ S (_:' f 1Jrstransportation
and installation on slﬁg}sB ! I%?JVF%@%}?% E{We%gtggﬁég)%%%%?{a%% Lrpgr]x({) Ec?ﬁ%%??ssgégm y. The

composite wallseZidcabpifsiaied ahthss reatiptocpenelivad i beitkeannedralheliioricahe conveying

fork 122 is drivemalong:-sbeaerwying Jrask 26 Ryiiheselectic impiaig126 to remove the wall 62.
FIGURE 8H is a view of the wall frame production assembly. Shown is the conveying fork 122

engaged to transfer the completed wall assembly 62. As previously mentioned cameras 124 are
monitoring the entirEIGIORESEE is a vEIGURE Bvshiohes e vesdngiforeseaplrei?idliontie composite

wall 62 with safefy:strapd40rinelact. e windowisRrassiriby.ihe: foarpiotectionads 138.

window installed, exposing all electrical boxes 130 and swiiches 134, wirings 130 for

connection.

FIGURE 8E is & vertical exterior side view of the finished composite wall 62. Shown is
an exterior view of the finished composite wall 62 with OSB exterior wali sheathing 46
instalied, exposing electrical wiring 130 for connections. The completed composite wall 62 is
ready 1o be moved away from the master work frame wall assembly by inserting the conveying

fork blades into the biade openings 90.

FIGURE 8F shows the protective finishing process. Shown is a cut off view of the
finished composite wall 62 with window 36 installed. Two protective foam pads 138 sandwich
the window frame. OCB exterior wall sheathing 46 also provides a backing for the foam pads

138. Provides protection for {ransportation and installation on sifes

FIGURE 8G is a view of the wall frame production assembly. The composite wall 62 is
completed and is ready to be removed from within the frame work. The conveying fork 122 is
driven along the conveying track 120 by the electric motor 126 to remove the wall 62.

FIGURE 8H is a view of the wall frame production assembly. Shown is the conveying
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FIGURE Si is a sectional view of wall 62 and master frame work. Shown is a clear sectional view of
the compositions within the wall 62 and the completed composite wall has been retrieved from the
master work frame by the conveying fork 122. Shown are the top sill plate 40, the rigid foam protective
pads 138, thé‘%ﬁ'&{ﬁ%ﬂi@é’, the OSB sheathing 136, the drywall 28 and the'b&itr P SHPHiEHS 42.
FIGURE 9 shows the roof truss 142 galvanized steel members comprising a center supporting
member 144, a web supporting member 146 and a rafter beam 148. FIGURE 9A is a sectional

view of the drg n_ceiling joist 150 havin extended r.main joist section 152 and lower
drop down joigﬁﬂ%\ggﬁ %eg%%agsnﬂs%[ﬁg%? rﬁﬁ?%gf%tl%ar%ﬁgffhgg &ngeﬁﬁﬁséyrﬁjaeml?% ’ér(]aection 152
thereby definifgnesdelviersamiliaehiis aftiseiersi- joist section 152 which has galvanized steel 14
flanges 156 projecting perpendicularly from the bottom thereof that are to be seated on the top sill
upon construction o re. The drop, down section 154 further includes a dr own flange 158
on its bottom portior{f ﬁﬂ@é‘%%)cé%%ﬁ% %\O%%?é%gg‘é%\?géﬁe’tﬂ%vf% afﬂ‘é‘ggsf@rv‘fﬁg’%gﬁﬁ%%%f rigid foam
cavity membetsipAROSBastripht6viodns ithectareddfithe foist pBGtoshadsdiBéuit the thermal transfer
from metal to metal and provide support for the payload of the "drop down" on which the insulation
member and the ceiling drywall are placed. FIGURE 9B is an applying example of the drop down
ceiling joist 150. Shé %E\t/\rgé Friafifietcdeta 185 Gritd Rkt E 4 tnE R8s dotiitsection 154
of the joist restetmdbpand betweensdiensompiasie watticalsuppanipng demberséstudshd 2 and
supports the r.be ) U is an lying exs the ceiling joist,150. Shown is
the main joist%ggﬁié?ﬁ%%g}g}r%tgqﬁ %“IF&%'%ISW?OE{ a%%‘ll téh%’ é‘?gé%g‘é?%ﬁ %g)é%?)nﬁ%ﬁogpt e ?cl)%l’sé?prglsutls on top and
between the dffptisithe virdcaraUpIpSHiNe e Ber & sttt PandstpBotethiesdfierteam 148. The
independent agfivaitbermaheavitys81amdinactive cavity 38 are shown as well as the VIP 34 and rigid
foam insulation 18. FIGURE 9D is an applying example of the ceiling joist 150 relative to the attic
space 160. Shown is a sectional view of rigid foam member 18 with an inactive cavity 38 installed into
the slot between rodfl fafiFs? shgwT e tidprdewrSedtionzof theelcaldingeipistmiriineecetutrigid foam
insulation memBgs-& with a0 ;qapgi%@pﬁ@r@ggs&gmgq%eﬁg Ihenslals, e heavier weight glass VIP
34 rests on the metal flanges of the joist 150, and the web support member 142 connected and bolted
the roof rafters 148 and the joist 150 as one piece with nut 162 and bolt 164. FIGURE 9E is a
sectional view of muitifl&rinsulaticropatie mswaphlie drvyithvihe €8l iNgijoisH HatinS howreatal sectional
views of multigle naulalian pafiainsolgid bamdosirlion 48and dass W wfermin.an

independent active thermal cavities 36 and inactive cavities 38 which can be applied due to the

interact benefffisf hdeSAfRAGABritY WostbwlsERoK GFIE ERES 50 (he endioURE 9F is an
applying examle pidhedwall frameiandceilingieist280.43haye iscphieaderseapaafisglationships
between the digp down sedfion.ofthe celina oists 150, falle beams 48, olase VIP 34, rigid foar
members 18, in epenaent active thermal cavitlies an mac‘fve cavites .

The drop down section 154 further includes a drop down flange 158 on its bottom portion

thereby defining a space between the two flanges for the inclusion of rigid foam cavity

members. An OSB strip 16 forms the core of the joist 150 to short circuit the thermal transfer

from metal to metal and provide support for the payload of the “drop down™ on which the

nsulation member and the ceiling drywall are placed.

FIGURE 9B is an applying example of the drop down ceiling joist 150. Shown is the
main joist section 152 on top plates 40 and the drop down section 154 of the joist rests on top
and between the composite vertical supporting members {studs) 12 and supports the rafter

beam 148.

FIGURE 9C is an applving cxampic of the ceiling joist 150. Shown is the main joist

section 152 on top plates 40 and the drop down section 154 of the joist rests on top and
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FIGURE 10 shows the half and half gable roof 166 prefab assembly. The gable shape roof 166 can be
divided into 2 parts by splitting it in the middle for the purpose of delivering and installation.
FIGURE 10A is a front and side view of the equipment for the gable roof truss assembly mobile truss

anchor statiolt 268°¢8/iptising station body structures 172, an elevating mEeR&HEHFATEHaving

adjustable heights for various roof pitches, an anchor bar 176 with spacers 180 to adjust O.C.
specifications for rafter beams to be attached on and wheels 174 on a track. FIGURE 10B is a

side view of the eguipment for.the gable roof truss assembl ile fruss anchor station 168. Shown is
2 Side view of e e R s 185, celing
frame support 44 Themdgnandentpgey Diestrasl Hraty fitietdinadid ofvthe frasshrames 181 2edts on position.
FIGURE 10Cysrastpp pplying:examalesview of the equipment for the gable roof truss assembly
mobile truss anchor station. Shows top view of half gable roof truss assembly 166, mobile truss anchor
station 168. Ceiling frame support "A" 184 and "B" 186. Rafter beams 148, bracing members 190, side

plates 192 and ceilifitJORED50 installcds Showie,od ttepaibw jofsdfie rdeams 8wttasived on anchor

bar, dotted lings, ikystrate celinghipFis. 170 ArsniacadhAitesly. An.SameResiians vndemgath the rafter
beams 148. FIGURE 10D is a side view of the egglpment for the gable roof truss assembly mobile

truss anchor SER1BA SESSKENAAraTHE Wi Gasieraert selias ety isd9iibuif tre&¥sanchor station
168 ceiling fratyié supporduliiod8deaber "B w186 afteidieams;ihracing webvnremberscd4ahside plates
and ceiling joists 150 jnstalled cured with fastening brackets . FIGURE 10E is a side
Viow of the bu AT A abietrocy TH5 gk eier DR e Tene ¥ e BT e The
mobile anchoMettfsA42EBTHaLEEA Yelndihsdonher ivakk bourmifeoid Hgpees olkse poiition. This half
gable roof 1824ds s#eesbiitoslhe conveyed away. By means of overhead conveying device 196 or
hydraulic crane. FIGURE 11 shows the hip roof 200 equipment and assembling process. FIGURE
11A shows the hip roof 200 equipment and assembling process. The hip roof 200 comprises two half
gable sections 182 GXdto%ip ends @@4view oFGUREIsIBSqwketheshipisdpiROG egjligment and

assembling pracess SRlNGTAMS SHRRALS G208 1ANEL o 298 A& MRiSARG Senfigh aion as support
"B" 186. Dotted lines show a ceiling joist 150 resting on the members anchor mechanism 188 can be
adjusted up afﬁﬁl al&@&r}/’fgﬁﬂbm}%ndependem active thermal cavities 36 and inactive cavities 38

which can be applied due to the interact benefit of the configuration of the drop down section
of the joists 150.

FIGURE 9F is an applying example of the wall frame and ceiling joist 150. Shownisa
broader scope of relationships between the drop down section of the ceiling joists 150, rafter
beams 148, glass VIP 34, rigid foam members 18, independent active thermal cavities 36 and

inactive cavities 38.

FIGURE 10 shows the haif and half gable roof 166 prefab assembly. The gable shape
roof 166 can be divided into 2 parts by splitting it in the middle for the purpose of delivering

and installation.

FIGURE 10A is a front and side view of the equipment for the gable roof truss
assembly mobile truss anchor station 168 comprising station body structures 172, an elevating
mechanism 178 having adjustable heights for various roof pitches, an anchor bar 176 with
spacers 180 to adjust O.C. specifications for rafter beams to be attached on and wheels 174 on

a frack.



FIGURE 11C is a side view of the truss assembly station 168. Ceiling frame support "C" 206 with 0.C.
spacers moves on tracks to and from center. This ceiling frame support "A" 184 is stationed on the
floor permanently. A mechanism 188 allows it to pivot 90 degrees to up right position. Anchor
mechanism 1¥8 ¢844 usted up and down for roof pitches. Rafter beaRis f484W&HIHitth center
point slope down to the low comers of the roof squire Ceiling joists 150, spacers 180 and vertical
support members 214 are also shown. FIGURE IID is a top view of the mobile truss anchor system
168. This top view elatlo Shl coordl nof m |Ie truss anchor. sta 168, ceiling
frame support "A" 1%@ \ﬂfEﬁhi %6% g%ﬁ &Fth? liv%lo %g) ] Or!EnLgem ag?gm yl%%olgnd "D" 208
include spacéF3518@3h¢TcFmﬁfbiﬁﬁa‘@P@EI€) aoWardesne’ dwayoppesive sfonvackustieshor  FIGURE

11E is a top Vigweefi ke iRdEuesRRokia anehor.stalion 168 :hhis-op (e s hewssthesglationship and
coordination Tf mapbile trugﬁ]éaﬁ? Eor station 16% ceiling frame support "A" 184, "B" 186, "C" 206, "D"
208. The vertidt $UsH8iE HEFdTBEARE §&t B HIRE Y Bhort "A" 184. Also shown are the

relationships with thd Gaftdy isaee lt8iptheeailingroisic¥50 Gaddhippivdbniechakismi B2 FIGURE
11F is a top view,ghihg.BiR FH&%MQ'L%%P@%@E%BO&@%ﬁ?gx&@{&)m@@s%ﬂﬁﬂ%hor station

168, ceiling frame support "A" 184, 8. Dotted lines illustrate ceiling joists 150
placed under‘ﬂ?@%ffé’?sﬁ‘é‘al?“ﬂgsia&‘@“rééﬁ cﬁ?@é‘ﬁlﬁ@‘ﬁ%ﬁﬂ@%ﬁ 6‘0&8@1@ & ahitf " BrispBeaaIE o depicted
are ceiling frame, stipp@riieidd 840, afd SBied 88, dﬁecsid@p&adgsﬂﬁastﬂnedbsﬂdgmgampmb@rs 216 and

the double adé?m 19 Iate§ 14, FIGU E.1l1 d 1f.lnlsqfa Cthf’l ofa ql§ fthc—i hip truss mobile
anchor station i%}g g) ag\}\slné &éﬁ %hlg %ndag%c%c})jﬁro %}g It T‘nf) tl'}ﬁgas%scgcﬁldgr{oés W(ﬁ the r%eof sheathings

and shingles 998 fistafene rosifm UREEEIHbS BisHcoian 6 a finished sectional half hip roof 218.
Shown is a finished section of a half of the hip truss assembly 218 ceiling frame support "A" 184. A

leted half sect f 218 with roof sheathi hing| Th ile t h
Ciation has been 1o GUSH AL RSO AEE VOB Ton THHAR V61 FHERR TH soctonal

half roof is resuss todbercomveyél. Sivawn by inclamSeoflovariead aseamielyitiy d@hberw@r@hhydraullc
crane.  FIGURE deshowmiheigread ain 220.0a pldhgndenentracivahaimalair cavity 36.

The forced air 220 travels through a dedicated auxiliary furnace 222 and passes through the sealed
independent é@ﬁ\%ﬂ?@?ﬁﬁ?é%@%gi’;@?H&%L?B%aad(ﬂ‘f&‘ﬁFi%v‘fﬁ?gﬁs@ﬁﬁ?ﬁ BrEkE bifs walls, floors and

ceiling of the structure including an mdependent active thermal cavity 36 in the concrete floor 224. The

ati roof and walle e eyaed i Aol amnAIANS ard s sqlarnowcrgdfan g0 i

energized by a solar panel 226 disposed on the roo to regulate the attic temperature Also shown an

auxiliary air coHathiog mﬁtsmslwrﬁ%& 1@%?{&’1%@%066@1#9&?@?@@6@}%éﬁ@%ﬁé@aﬁ?@%ﬁé@%ur path 220
by switching thektheimabe@atralpped over position. This half gable roof 182 is ready to be conveyed

away. By means of overhead conveying device 196 or hydraulic crane.
FIGURE 11 shows the hip roof 200 equipment and assembling process.

FIGURE 11 A shows the hip roof 200 equipment and assembling process. The hip roof
200 comprises two half gable sections 182 and two hip ends 204,

FIGURE 11B shows the hip roof 200 equipment and assembling process. Ceiling frame
supports "C" 206 and "D"208 are the same configuration as suppaort "B” 186. Dotted lines show
a ceiling joist 150 resting on the members anchor mechanism 188 can be adjusted up and down

for roof pitches

FIGURE 11C is a side view of the truss assembly station 168. Ceiling frame support

"C" 206 with O.C. spacers moves on tracks to and from center. This ceiling frame support "A"
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FIGURE 12A shows the forced air path 220 of the independent active thermal cavity air blanket 36
associates with the inactive cavity 38, glass VIP 34 within the walls. The forced air 220 path is similarly
configured as depicted in figure 12 with the addition of the inactive cavities 38 combining with the glass
VIP 34 and fSYh#IERAEGN 18. The present invention uses two or three pi‘é%ggé?@ﬁi@g%% sheets 34.
A heating device is used going around four edges by applying appropriate temperature. Thus the
entire unit as a whole will be sealed seamlessly with the SME glass material and all melted together as

one Blece. ASRATANRSANe AR RLAL EANALORRRHI 0200 FIGHREAABONSA version o

active thermal air insulation for bull that sought for higher energy saving requirements comprising

a casing 232 Wathnoiiep S rdepepdeptacttectidmdieiita embioavanioelbiisbeal BHsts 230 and
rigid foam inspd@atiomak8rom nigHebHdE phasisrRiaPPIING exABPlerobine Rsykaiios cemponent
comprising multiple.independent active.thermal cavities 36 yith sheet metals 230 and rigid foams 18
incorporated Wﬁg fﬁ%?a?s: régﬁ%ﬁ‘rgi Vggurcg %lﬁaasntgggl.gm ‘%I}%Efﬁkol%ﬁ“% an applying example of the
heated forced air path. Heated forced air 220 from the furnace 222 travels in a circulated pattern in the

created independeniiaefive thermabsaviiiesRoRInddes thtes: sitesHvesmeansQiliealing the building;

first, on the main floor, heated forced air travels under the flogr skin and heats up the concrete floor
224. Heat risé% CBUSHYFBIESOPHIPRBIHRUBRY f AV th 8 iehtel SHaapERYENIPREVE thermal
cavities 36 in iftet®l \Ballsro2taintdiD carfdttctempadadurenithiriCb ondsnd Hipd 2feroethddr continually
travels across e celling, i aIeRieRIDISPRAGRNLAGHVE SR £aYIlSs 3fdeats up the concrete
ceiling 234 which is the same concrete slab for the immediate upper tlooring, and this concrete floor
slab 224 is also heated by a separate in floor independent active forced air cavity 36 system. Actually
that the same concraEUikaor Siab 224 sepaiatesip edawvesapddeppendnarisseatadpbydwo separate
systems of the same type. The top Jevel ceiling 234 which is shqwn, it is heated.by double layers
ependent e i A B R AT LRI a3 i i, TSR A 16, the
glass VIP 34 simaetivedCavitie B 383y 4ssall$2) 388 aldawsivnd lpescofigrass D40 #iely ambient
heat from the flgar23dand return Bl B42-derurmasaishawiog ihe.astive thermal gavitnair blanket
forced air movement in walls, travels up the main floor, upper floor and across the attic to the opposite
side walls. °EIGURE ’$ %‘%%ﬁﬁ%‘é%ﬁ’p%% view of the thermal cavity air blanket forced air 220
upward movement in walls. Shows the independent active thermal cavity 36 air blanket forced air 220

movement in walls, ifaygls Ypthe main, flqos: wrnek floor ABGRCIASSLIRARIG i0 tr,opRRsite side walls
as directed by the ceiling joists 150, the vertical studs 12, the top plates 40, the bottom plates 42, OSB

floor sheathing2B8¢ 4t EMRSHatPait Ehisieom Frsin WeUticts 26 UhdEihesth?HraiPTId8F between floor
joists in the basasdeints Thewrigiddtiamtampoproddkd d&hawsadseciianadadanoticthRatikewith an
independent active, cavity 36 forf air 220 in horizontal mavement.acr and.ab the ceiling
Taachimg e e s B A e ot the
independent daiiéetbiaivhal bidakadeavif abdsreturat o doublwadiRirned98irddt in opposite side wall
having a similar configuration therewith (refer to figure 13 for details). Active thermal cavity 36 air
blanket, forced air 230 mgyerant in opposite side wal, ravels across the atic, dawn Jplo the wallof
the upper floor, main floor, then returns to au>?ﬁ|ary Grnace it bassment FoTeed aif returns in from
ducts 246 undémaath theibdsertientiedil! hip FIG BREBMZB w6 thithapplirgkxampislofighe independent
active thermaj gayity, 13§ having air blanket forced air 220 movement in one of the other two sets of
walls. Shown, forced air 220 travels up in the wall of the main floor, no openings in studs 248 for
horizontal movements. As the forced air reaches the upper floor, openings in studs 250 allow the
forced air 220 travel i GioREonitHIlg, ngte that iof théfahde ficdibgranm! faipedddie P2 Glaeingssirategically

channeled to ggturn, 1 16, APHIRRY JWinaGe NG RASESNE TERHIR NG diEkia4E. 154, A
completed half sectional hip roof 218 with roof sheathing board and shingles. The mobile truss
anchor station has been removed out of the way to make room for this flipped over process.
This sectional half roof is ready to be conveyed away by means of overhead conveying device

196 or hydraulic crane.
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FIGURE 13C is an applying example of the independent active thermal cavity 36 air blanket forced air
220 movement in one of the other two sets of walls. Shown, forced air 220 travels up in the wall of the
main floor, no o enln s in studs 248 for horizontal movements. As the forced air reaches the upper
floor, openln qp WHIBE A Nlow the forced air 220 travels horizontally, note tRaliAHEYA R diagram,
forced air 220 being strategically channeled to return to the auxiliary furnace in the basement through
the ducts 246. FIGURE 13D shown: the top sectional view of a basement wall structure 402 with a

boxed out wall 370;gragted WiRI.I5 ahoxed; %% SRACE RS mdL u%!?ﬂcf&‘? RASEMERLIQPLIE, housing &

consolidating the climate control unit 374; the climate control unit 374 comprises an outward forced air
duct body 38é%P{Heaf?iw?ff/@arr%@faré\éﬂsafrwétaG@@ayaeézuxlhanﬁ@@wé%e@rﬁwthrﬁégfdﬂaesectuonar view
of a basemenkwallistepatase: M@mmmmamﬁs@é&wafbrw&)emt@dw@kuﬂz isavhoxed-out space 372
from the base{nent flggélfor h sm u&t&%nsalrg:(tjqrga% cI| a%?\pgr%eunlf ﬂﬁf tg cllgnate control
unit 374 comprises an Sutward f6rced air au 3 an fwardTore IHﬁ)ody 392.
FIGURE 13Ecshowa it 18P Eb@:ﬁ@ﬁawfewl@faﬁsmmnm@a@dwthsmri:fm zt(snlwnh & borked-out wall
358 creating ghexedpu 8Rase 36R:Aignad andaP it b6 bassmentnal Sirieiue #0% shown in
FIG. 13D; the focus herein is the main floor hgxed-out s CPace 366 aligned with the basement boxed-out

space 372 fofthihi BRIEHHERI LI REIEMS B SR ton WiGHIR HSESSATAR thE M sectional
view of an upfeerckwie vwed| thtrencta ferd8bawitiria2B0 ke dvouhwa i3 G erebtingrdl. boxed-out space 360
aligned on top with the main level wall structure 404 shown in FIG. 13E; the focus herein is the upper
level boxed-out space 360 aligned with the main level boxed-out space 366 forming a three level
vertical column boxE@B%ﬁ%@%ﬁHﬁW%ﬁ%@%f% e Hoxehemekited72, forming a
multi-level vemﬁadecmfumacmidsmedmuﬁe&ﬁa@asmy 38, BIGURE Y 34his meexanpleithat lates to FIGS.

13D, 13E & 1 Depicted. s Ie srﬁ fthe ormation. of lt| level vertical column
boxed-out spz%:eg nglprlﬁnséméﬁl théba: écrir)]enflvi\iallllrszt%r%c\?ﬁe% nch\fr?és aab%xed out space

372, the malrFf’éﬁiefFB@%@%@P&W@td@%&%%fﬁ%@ﬁw@dﬂeﬁﬂ§pz¥é’é BeSnamda®upper level

boxed-out stiueiuie 3bB:which-hasdhoxadeulspacendtidhsrriniclasily sepisterdisthe basement
boxed-out space h usrn the climate control unit 374 th}ﬁé frees the basement fl% r of gbstructions to

allow for mor&‘d&% BPéJ OGRS AR HE8 BF SBRVeRtO AR MBI Eo R HMiing systems.
FIGURE 13Hsisuaisisle witahe $affiplessshownlisnthe! metaflag dfdrresicair plectwardShductingsystem body
380 in the bagement hoxadrautsRaGe 342, extending its way up in the aligned multi-level vertical
column boxed-out spaces (formation of boxed-out spaces 360, 366 & 372, refer to FIG. 13G) to the
main and upper floors, reaching up to the ceiling level, and connecting with various outward passages
to each floor level. ThelaativeRrkesivial fordedodiciaihgpat siSaSuaneowithin il g tiwerazbiucting system
o o MSRIoN e ke, ool Halt 31, WD Js P ougSn M asguan oxed ol

space 372, an de Icts the relationships 0 ous outward active therm orced air paths
from the baséﬁeﬁttfévw&ﬁvm&e3ré aaéfﬁaéf‘émewﬂ ﬁh@f&%@f@é%@é@%%ﬁ&ﬂrﬁr@% is the lower
horizontal active forced air path; 412 is the in-floor active forced air of the main floor; 384 is the lower

horizontal active for Egﬁ.{: g&h 408| the in- roP ?%tr 2 rtced argpath of the, u er flo r: 382 is the
lower horizontal active forced air pa ’fﬁ%eﬁéﬁ RS fhg Ve TOreEd Sy é.ﬁ'u URE 131 is

an example shdw@qm@qnmduednb@@ed@ﬁé imithahdeidustln g ¥aténeldddynsd2 M@X@éﬁ@ds its way up
in the aligned,myltjzlavel Marticalcrlvmga hexed-out spaces connected from the climate control unit 374
in the basement floor rising up to the main floor and upper floor and reaching up to the ceiling level
and connected on the way to various outward passages from each floor level. The active thermal
forced air main pathigGOREVAT ngawithity theckawaitod tetirgi by 892 redtiriscbteterctinate control unit
S74, which is hguised I Rg-asement Resad: eutsRRES s andd eplidenicls. g glionships of the

various "inward" active forced air paths from the ceiling level down; 388 is the in-ceiling forced air path;
390 is the upFeTHF2BitiEs ?f’ér&eﬂf%ﬁr %a&%eéfrfﬁéeawéf FloRsiatiR e pidsine GoY- ot i path of the
upper floor; 3960k$ﬁb@eﬁm@eé&mrrﬂ@mﬂahfar@eﬁbam@aﬂh%m&mp rfl@@bnéﬂ:rk Bothedn-fieer forced air

path of the maln f ﬁ] s the upper %(Prlzon ced ho sement:; 374 is the concrete
C(.’)ll Drce &lli:(.i%g ﬁgﬁ ISS 11’] £ CT % dé)?gﬁ eélaiiﬁ? {n

floor in-slab force air pa a comp e VIeW o]fnﬁGS 13H &
131 and cleady @eﬁﬁftgfﬂﬂélémiﬁ@dlﬂ@nﬁgﬁf@,ﬂaﬁ@fﬁeﬂw@mﬁwﬁhﬁﬁb féltﬂfﬁd@itﬁﬁ%ﬂﬂﬂ@?boxed out

space 372, travels across the ceiling in created independent active thermal cavities 36 heats up the
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multi-level vertical column boxed-out spaces (formation of boxed-out spaces 360, 366 & 372 refer to
FIG. 13G), and the outward and inward forced air ducting systems; it demonstrates all outward Sc.
inward active thermal forced air paths connecting & circulating together as a completed system. The
arrayed comptRit€H&4fdfed wall panels on each floor shown are divided FRAPEYEAYEM strip 400 to
create the horizontal lower outward and upper inward forced air passage pattern. For the basement
concrete floor this Figure shown depicts the active forced air path 416 that travels outward in the
in-slab concrete floar and ws.the inward active forced air path returnin the climate control unit
374 For the BoLeme b B e e Bl M D SRS v trouion
the 12 in-stuccoipyasinipeinte) 226 welshbeiseshtak sunvdciorie adpercasstitkhéprasibiisgvilpward through

a designated segtiemol an.uneRstiucied walkRanshinte an wasd URPRLbokeanial astive forced air
path 398 withfén th me divided and arrayed vertical walglgg nel cavities. For the S%rﬁgin level in-floor

sa he
the Figure sh %W%@bﬁ%&sﬁ%r%%ﬁwefg?@ SIPBRHPA DR Githard it U8 HeAER thdermeath the
sub-floor andibktevetyy thetlowy joistscicadsa Siromisithieimalandiactive fdsceldbair patheditdireturning to
the climate cagleplnilidf4-58¢ RednaRdeersihg Flaue shaws geRich e activeiigrerd air traveling

outward through 12 in-stud openings in a lower horizontal active forced air path 384, then moving
upward throu§fP& absihATE g Lee iR O BB & dorsd Wandsahe i ar fHparastpBe horizontal
forced air patih396iwithimthie same dividled fand ediayed vesticakwiallipase hpavitiesinFrothe upper level
in-floor, the Figure %ow&gggict%thg.agti\ﬁe forced air path 408 traveling outward in the in-floor
underneath th ll%seug-f 53r and Setvseaelnctﬁé 88??%1@%;(1 ﬁ%?sg' shows the inward active forced air path
410 returning to the climate control unit 374. For the upper floor, the figure shown depicts the active

forced air traveling eutwan thiougbrilhddrnsiled RRaTIngSHa-RdloNarNeFizaRtal Retheafoseed air path
382, then movin ward through.a gdesignated section of. an unohstructed wall panel intp an inward
upper horizonlf%?g%% Ty é% rE'H %)Sa%‘ Q]v?/ft?] Hih egtaarﬁlev?ﬁl\}?&gg %%gya%gﬁifi)ga@éﬁfgiﬁe\ﬂ?all panel
cavities. For thie B#ilimy devel theHigure showthdapistBatre mptiv8doroatiaairabie 8%6 traveling outward

in the ceiling Géyégﬁééiﬁe%\'éﬁs%?%{H&%}Qﬁ%&ﬁ%&%%@%@%ﬂ@ﬂ‘sﬁ% BMEIYRg itohe main forced
air path and returning to the climate control unit 374. FIGURE 13K is a side view showing the

positions to fIBErCEFR Rgiesview’ oo BB Bt hakd Bolor S db s 2 Hordhh PREEd within a
cut-off horizqmta}leﬂiemh@ﬂea?nmleoet@fmairﬂphqrjmbimgm@&ebd@&mnglbﬂr@ddegmmbﬁ@erm@n Iength and
connected W'Qﬂ&%%@&%&ﬂk%%ﬁ&% almain EBMH&%@%QA‘%%Q}\%EW& 35'191‘95&(11%!—250%5“6 VIew,

showing a 90 degree angle view of FIG. 13K. It more clearly depicts the relationships and functions of
the elongate REFZREIEEBHICST S dedes ude rlmEcactioaiiiérpRldes O RitdE WitRSte horizontal
pipe piece 422@anRavertical pipe piece 424. The pipe piece 424 rises up from the ground stresses in
the vertical column boxed-out space then elbows horizontally with its extension pipe piece 422, which
is braced within the elongate horizontal boxed-out structure 420; another pipe piece 426 with a cut-off
view is also elboweHISYBEdPeeis aithnimpipenpiecs UoRdependeridaits jermyehpihlenkevoidBpace
underneath the, sybsHaerdoriweanithe arhiahsin AlROTEIRaioHRIGE, A3t hmilhe sapfiguration of the

elongate boxed-out Etryftgre 420 created within its harizontal hollow _sgace comprises insulation 428;
a horizontal piFESIRREATIONENET I uS BleOF it W) A58 il AR AMR A ced air path
434. FIGuREMBMnismdsz vigvwell thevehaior flo dreanid fodetheintapictalthd thelatimn Ship, of the
multi-level veiigalcolumn hexedsout SpAcH ARRAGIAIRINAID Hir alongais hatizanialpaxed-out
structure 420 bracing within the horizontal pipe piece 422, the electrical wire 430, the water line 436
and the elbowdd VsiTeshibe Brsas2v!426 is an elbowed extension pipe of 422, displayed
underneath the sub-floor & between floor joists, 434 is the extension piece of the electrical wire of 430.
440 is the elbowed f%ecﬁﬁilo iece of the water line 436. . . FIGURE 13N is a side vi

demonstrated anoth?er actlvg} t é‘c?r%%la?gr;%gﬁ air IB qt?)Oﬁ%,l?ﬁg‘?g?%éﬁaﬁﬁ‘é%mrlfgn%ﬁcéa% c%e%I air path 441
starting in thehBegsefiehtadgefoferéad ar‘rvvesonivard flohts wibeeirrmteicohirallufiaay which is

located in therbRyeaaut sRagE B4 uikaval hanzentaldhrugReRaningsiiniRedowargeation of the
wall panels, them risin through openings & passages reaching up fo the ceiling passages/cavities
then el aclEuS A CAS GHRS S SOU (it R oAb AT Lo R 374
basement in #ie2Barne shdeerveilpatterthat in tHe|lBUREI1GNs farbarizoiN@bout effieigvaldf an existing
corrugated mefal.caling CRMAGARNLA4A.WRIGNS Widehsdsesd 3k ARintRrigrRarsof the roofing
structure in the commercial & industrial buildings, 446 is the interior "void" spaces and 448 is the
exterior "void" spaces of which have never been used, the present invention therein to utilize these

said "void" spaces by running forced air through tosereate an active thermal forced air path in each one
of these corrugated "void" spaces.



FIGURE 13P is a horizontal sectional view further illustrates the formation, configuration and the
relationships of the active thermal forced air system to be integrated into a typical roof structure which
comprises of an existing corrugated metal ceiling component 444 having exterior insulation 454 in
place to creatt % XENBr A bid" spaces 448 and the exterior roofing material 454 HLERREEh the top, the
interior ceiling material 450 to be added to create the interior "void" spaces 446; "void" spaces 446 &
448 therein are the spaces/cavities for the forced air path. FIGURE 13Q is a sectional view further
illustrates the insulated attic structure which comprises of foam insulation members 456 & 458
sandwiched together as composite insulated panels creating a cavity to become the passage 460 for
the active forced aif¥6PRE}piatIRakd s Pammis A dhs sitra Jerifesie isiaiisaritfetePto Figure 9D
in the parentxapprication) mstalledWirestiy vaderarashéhavioaishathingtbaardorisieagentral channel
464 s also made.out ot iqid foam. member configured in an elongated square body Inetalled at the top
and center of the JREENOr To0f Structure laying 9 egréee from one end to the other against and
attached to the seticepaneknsibichearensoditionetfiings botiusideldont thie fnefd and28lidraiiels having

?pgnin?s ondrﬁt@ﬁb?kggﬁt-ﬁ&@hhﬁn%hm@{&ﬁh ieg &he.9Renings fand%@%%gigr%mﬁﬁag@ga@%&mel 464 aEgG
0 De aligned togetner 1o €ac er tnen rorming connect orced air sage an assage

Lo altow tor el T 0 e A B BB TG O P b GBS FERETOHELIBh of o
central chan.rtgj s@ﬁtﬁai&ﬁ@mHémbmdlmnmﬁﬁzgcalkefemedtaig Wmma7emmmmu sgid panels
then to be d'§%@%€8‘u@¢§% OMISICE RE 9&J&@%ﬁ&é‘?ﬁ)ﬁﬂowi?e!%hﬂgﬁs.%%&&gd&% Dedlizgd o his structure

is particularly designed for unwanted hot air to be dissipated for hot climates. FIGURE 14 is a
sectional vieWHid* GRod i OrECLERpUGE ABE5H 8t DED AR EHENI IR Y 89 381 forced air
passage and:apeningsdafeigphsmbiag and electrical, comprising OSB members 16 and galvanized
steel structural members 14. FIGURE 14A is a sectional view and a side view of a composite
interior floor joist 254 with openings/recesses 282 for forced air passage and openings 32 for plumbing
and electrical, OSB FHeridetsi ehand: divemzetosatudeural mMewsnsns wall ThistimeAi8riBor joist 254 is

for additionakfleQrde heranehared o fiafersio G4 R4 40)r Ed REA4R ina retional view and a

side view of an exterior.composite insulated. joist side. plate 256 for. floor joist 252 to be anchored on
(efers to FIGURETAC B VRHIE 8 ROt T A H P A RPT AR RI e steel
structural mefnbat sid duatriddpEitimgbad 2nferrp iomebidrgr dnd edértiital. FIGURE 14C is a sectional
view of the relationships of floor members and demonstrate the formation of a principal floor 272 and a
sectional floor 270; on the left shown side view of the composite floor joist 252 with openings 282 for
in-floor forced air pdSSAgEand Shrings 92 TBFRIMBICAR PERRE AL 82 d Bdshchored
between conypesitewexieltiar joistsitepiateRof andcofmpigialintenprioistizbda¢bothtingut off view)
forming the Ss%%%(g{ﬁ‘é‘%?&%\%%% 28 ngyrightshown %&‘étn?ﬂn‘ﬁ%éﬂ( %x%’&%ﬂ'g%%&%%%ﬂ %&S'te.ﬂoor
joists 252 spaced apart on-center having foam members 18 Installe beneatﬁ the floor'sheathing 46 to
create the voldispacaTIRIpthoderterieP calignes teeiedrasmint dplciptfloor 272 and
sectional floor 270 structures completed with drywall 28. FIGURE 14D is a front view of the
non-movable statio "A!", The platform 266.when hoisted up 5 to.6 feet above ground for workers
to work the surface%lﬁ}g?&rﬁ é’r%%gfﬁn%% ?aﬁ‘%cttﬁlo}l;%li‘ﬁaw ghé ?%tg‘?é‘ﬁ@es‘é%%. yegg%%u‘&%é :

boxed-out wall 364 creating a boxed-out space 360 aligned on top with the main level wail

structure 404 shown in FIG. 13E; the focus herein is the upper level boxed-out space 360 aligned
with the main level boxed-out space 366 forming a three level vertical colurmn boxed-out space
additionally aligned to the basement boxed-out space 372, forming a multi-level vertical column

of boxed-out spaces.

FIGURE 13G is an example that relates to FIGS. 13D, 13E & 13F. Depicted is a whole
side view of the formation of the multi-level vertical column boxed-out spaces joining and
aligning the basement wall structure 370, which has a boxed-out space 372, the main level

boxed-out structure 364, which has a boxed-out space 366, and the upper level boxed-out
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FIGURE | 4E is a front view of the mobile stations 262 "B", "C" and "D" all movable on their wheels
174 on tracks. The safety railing 258 when hoisted up 5 to 6 feet above ground for workers to work the

surface and underneath. The platform 266 heights can be easily adj us ted. FIGURE 14F is a side
view of the pMitiFATAIEt! Gssembly. The motorized floor joist assembling Sl 2X#88ERith an

adjustable platform 266 for desired heights is stationary and not moveable. Motorized floor joist
assembling station "B" 262 has an adjustable platform 266 for desired heights and mobile on tracks.

The side pla 64 secure loor. Qi the. rting. members, 268 are 90.degrees to
the joists 25%%%&%6%%%?%%% gg)s%geg?/?éé%gf%?g Bﬁ%ﬁi%@ﬁ%t@ﬁé@é%%%@%ﬂ%ﬁ%?g%he joist side
plates 264 midtiakaer bauges Abos!jBide 2o ahdrestingad el difsris! Somehwiy stadisnd 260 "A" and

262 "B". Oncgitherfiopbie samplietesd wbinsheathiggRoawd instaliedskationniArs3e witkhe retreated

and moved osug g}‘ntshe way, and the finished floor will be laid on these supporting members 268, then
the conveying eguipment will move in, hoist up the floor and move to storage for shipment.
FIGURE 1411 is a side view of the principal floor 272 and two additional floors 270 on each side

including pr_e'in_Sta"ﬁ%iﬂﬁl?QB]fPTQ%@i@H @@@%l%p?@%hown Ry REldd J'%r@eH)BrV‘i“éM_\{MM‘OUt the OSB
floor sheathing installed, the relationships of the four platforms (ABCD) 260, 262 which can assemble

) ) 2
all sizes of pARTPRHYETS BAY AR St HEBRO! RIS SHOWRSEE ‘QufHoriNg Hiekibei Bd% on wheels
and tracks. aligh¢GiREI&BIshoivsg thiartapaieivoof thesetttonabbattoredsihplatedayitboadpenings 350

for i loor foised 3,A335809 A1, RSN RLINRSES,E2 AN HGILAMIEREIS 48, orming the

in-wall and in-floor forced air circulation with relationship to the independent active thermal cavity 36,
and glass VIFPBECHPESVEP sy 38D A HaRT N PraBog Gisk Al iptan i eah EEE Y8 BIBEked inactive
cavity 38 (nopshoawe deferstoiltbiRiE dabi: Alsesboewynsthadeapwensandisidenviewdsattie stud 12.
This in-floor for. ot.air is used for these following examples, said in-flooy forced air travels through
and up the oBLhie BT e SRR ATt SRS A CRraT St 16 e G Lo i tBcked mactve
cavities 38 irrshdibssiipreoSize \ofithe sotwendatsissG e b djtisrethidroonrdiatsassiignstuof the air flow.

In-floor forcegh haf @i dhauslauncdaRatlk hedoer jnereaietichpnneie i Alao.Bealg R RS floor.

FIGURE 15A is a sectional and side view of the floor joist 252 e>%p,laining the function of the floor joist
252 creating RAHJSF {3 /88 P AP UHAHNB IS ¥hU I PRSI 09106t BOMNREeE B M8 %nings 32 for
plumbing andoeletticadlrigitk foam b O©SBtine mbedsit Gatpeitirg2B2 Hootopspastiaf iwar joist 252 for

in-floor forceg ais frayeling hrangh barizentaliy. in [E\GURE. 18R hersin the lower illustration is a top

view of the exposed main floor structure without the floor sheathing board 46 showing the in-floor
forced air circulating route with the in-floor forced air 320 from the main furnace entering through the
main duct 246 into theseeated Kgiddamaihehnane sysien Rrbdaetveendraillans j©isisn?52.
Openings 280 i 9 tom plates 274 are for in-flaor forced air 320 to travel th ou%b and up to window &
wall air regis gﬁf)uﬁ%t%%}n%ﬂfﬁes rﬁoso“rﬁyrepelps% ?ﬁ%‘e%@g %ﬁ’é%ﬁ"&é’?iiﬁﬁ\{éﬁ%’no"r’f e?]nl{g)sr%treastes a

sectional vietptiastediomibectiamai chiahals Y84n heleisarnti fer fisoe sk wxiplBnvirmgdne

upper floor and reaching up to the ceiling level and connected on the way to various outward
passages from each floor level. The active thermal forced air main paths 394 moving within the
inward ducting body 392 returns to the climate control unit 374, which is housed in the basement
boxed-out space 372 and clearly depicts the relationships of the various “inward” active forced
air paths from the ceiling level down; 388 is the in-ceiling forced air path; 390 is the upper
horizontal forced air path of the upper floor; 410 1s the in-fioor forced air path of the upper floor;
396 is the upper horizonta! forced air path of the main floor; 414 is the in-fioor forced air path of
the main floor; 398 is the upper horizontal forced air path of the basement; 374 is the concrete

floor in-slab forced air path.

FIGURE 137 is a completed consolidated side view of FIGS. 13H & 131 and ciearly

depicts the combined functions and relationships of: the utilization of the boxed-out space 372,
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configuration and arrangement of the components and openings relate to the in-floor and in-wall forced
air system. FIGURE 15C is a view of an applying example of the in-wall and in-floor forced air
circulation and the relatlonsh|ps of inactive cavity 37, independent active thermal cavity 36 and glass
VIP 34. In-floB&3HE¥E! 320 moves from the main air duct 246 through tﬁggm&?ﬁgﬁ@or forced air
channel 284 between the floor joists comes out above the floor from the recess 280 in the bottom plate
274. The vertical wall stud 12 rests on the bottom plate 274 shows cut off view of the position of the

foam strp 276,90 e SdR.0f el T, alizontALARRION 10A1R IR, 218 blocks gffthe inactive

cavity 38 and creates the In- Wa force route rom t nactive cavity 38. Also

shown is the Fé3aHORShipXBfbBeskisiet %IP%%EWW& a6 dpiggieefosirnmienipersstBtendl drywall 28.
FIGURE 15Riswardiewighthe compostis.fostiaist2edwitbiapanings 2841and apamegas32. These

openings 282 are only needed when forced alr |st di in an ther djrection. Fo xample: to
travel horlzon?nfelgiﬁés g a?:%n ChanRarpostt E@%ﬁ%‘% %H shci)lgv%n ?oercé]ﬁ5 ar circulating
areas that can béf@@mtfgﬂedtand%écselﬁme@ Taxsirenfai ﬁe@@@swmeﬂﬁemmtltywsubhlasdbathrooms

which may hﬁé’s@a@@%W%Ftﬂé%i@%ﬂﬂ:olﬁ%@%@% SRaseRelReN !%@é&tﬁ%&?&&‘%‘ nected
through strate |c openings 282 in floor joists 252 and bottom plate 274 with openings 280 which

facilitate the W]‘ 35 FEP AR A PEPE R B AR SRS SR U %%ﬁéﬁlgﬁhﬁaﬁmﬁl@ﬁeﬁﬁqnto the room.
Top view exmraﬂeeltﬁmmgstruﬁulnmmtmbthezﬂbm Bhyeathimgrboaie s iossdive shefladefonsed air

circulating rouE AT e AN 240,00 Ncaualhn srealeduaiienace 264 hetusep he floor

joists 252. FIGURE 15F shows applying examﬁples for created mlgﬁoor cavmes for in-tloor forced air
circulation orfAfY§ i@fﬁ%daﬁﬁva@rﬁ%@st%%fnﬂw@% HoertArlst POAHOGFIONES Ry arpariFeddsteel "C"

channel floorygiista dimben ileatdaisis: asiwalhasersieke:foan J9evmakerialameanviasanairigid foam
cawty/channel 28 corru&?t d sh e%v?g\/s"%/é]ch nnel 2? Vegalvﬂe\nlz“g gr%ts Om“%l dca,wtsy(ghannel 292 or
an OSB cavfy/%’hanngf filistrate dice of matenals epending on appllc I0ns. This system

of the preseﬁ@lﬁ\?éﬁlﬁ@ﬁs(@mtbé]&pmé@?éﬁwgi mn@cpyﬁ@mm@np@wtm@&ww@mmm excellent

flexibilities; fer.commersiakflparings.and vasharaa coneretefloaing Fxample demparatire rises
through the floor sheathing to warm the floor and room space above, thus creates the effects of in-floor

heating in a V&R SdBHotfic Wy raHR AL %‘Xéléfilgﬁﬁ?eﬁl?gﬁ’f’ﬁﬁ@ﬁlﬁﬁﬂ%Ye\/&%fﬁ?ﬂﬁ& {B“AG8Fings such as
ceramic tile ftoorandihangwidod-fodrepamdgsoneréte didorizontaF KR Bt 5 shevtind ade tapplying

examples of (he. i %M%%ﬂ%ﬂyo%g%ﬁe@éétmg&ngﬁgﬁgctéq%ﬁ)b%&xﬁ{@m adrdgyanized steel

single or double | 10| system 296 and timber floor joists system 2 GURE 15His a side view of
a window forﬁ%zﬂ?i‘aﬂ@ﬁé‘i%fr%‘@ 3§ﬁ%®é&%ﬁﬁ@%@¥@ﬁ%ﬁé€@“@?ﬁ?@%%ﬁwmv§% Also shown
are the wind®wr silt n@m@% ,nth&)&n&wmﬁemmﬁﬂépsﬂﬂe@um@étmg:mm&mm:m@lﬂglndow

defroster forceg alrr HGURE,] 151s ows th 19 IX grampls le an relationships of a
window defroster Wltﬁ Pec?SF % saowst e |nca)é63% Eé{ilntg)%lcg]?l \?et erma (?tav ?/Sal? SI%eket (active

thermal cawt’}il)"”%ir%@ﬂ‘&(ﬂ‘éﬁ%ﬂﬁg“ ?@tb\ﬁﬁeéwwaﬂo@baﬂ%ﬁrs@%ﬁ&br forced air 320 from in-floor

cavity 284 mpyesdirpudgibbetnanndansiaiats:davelstii torthe dnteriensusiace-ofiheglass window
314, then showm% in-floor for ed a r 320 w enr ch| gthegvgg% w Sill Iate to éades%nated as

et SPESJ&%’r%BW?se%“Zﬁ%? e 8??5 R af 0 SROWE the bositibns of the

window defroste
glass VIP 34@!31@%@3|megemﬁmntmmdi@dma}1@&lmrpawndglnh¢oh@hwmld@wg|ibtcﬁdhe window.

air path 390 within the same divided and arrayed vertical wall panel cavities.
For the ceiling level the Figure shown depicts the active forced air path 376 traveling outward in
the ceiling cavities; it also shows the inward active forced air path 388 emerging into the main

forced air path and returning to the climate control unit 374.

FIGURE 13K is a side view showing the positions to floors of a cut-off view of 2
horizontal boxed-out stractures 420, each braced within a cut-off horizontal view of a piece of
main plumbing pipe 422, angled 90 degrees at a certain length and connected with another

vertical piece of main plumbing pipe 424.
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FIGURE 15J shows the interacting relationships (refers to FIGURE 151) of adding a single pane glass
318 to the window defroster. In this formation the independent active thermal cavity air blanket 36 is
separated and not connected with other cavities; window deflector 300 and extended to glass VIP 34
thereby magﬁ‘@lﬂa%’ﬁg’ﬂéneflts to the double pane glass window 314. PERSYRY %@nggfers to
FIGURE 151 & 15J shown a connected upper wall section with a cavity window defroster adding a
single glass pane 318 adjacent to said double glass pane 314 forming the independent active thermal
cavity 36 therebetween shows the extending route of the independent forced air thermal blanket 220
running up and pass the openings in the window sill plates into the created cavity 36 between window
314 and glass paneF548REhIR-tHeritidRonrTordue i 356 deishynals Femdahtibor tavity284 on the
other side ofdhgisingRipmpe-Blasshikds ﬂﬂ&@&b%@&ﬁ@%%ﬁ&ﬁ%ﬁb%@ﬁf@ﬁf@ﬁ%@&@nd rises into
the room to acig %v?ﬁgew%ltlmgtqe Wgé{e%t‘l%t ‘]Ehf%Ctr'x\éeQe sof tpage #} \(%/W ric '1: GURE 1 shown a
broader scope exp ming e relations and func |or?a at;Pd?et Sin-168f forced air 3865 systeém facilitates
the extendedrberiefitseof ¢2d/iisenindom Hedrostdrsitbrecinaviidivotceldadimfidw et soiomaithambient and

the directed insflgenBgatingy ThanRefaqrdgrs p%";’31%394%9%@6&%%@)@&@%%@1‘%@"éﬂ}%g%t@omro' and
separated from the mdependent active forced air system. Herein shown the side sectional view of a

composite wAF EHRILt P CaHSHUNLR STy MR RS St TER S E U AES AR 84 8Y - in-wall and
in-floor forcedeate<320ticiteylapti pieceh&@ ndflaemforckdain3R0 tralels upwand fiote the-ivdidor cavity

channels 282 and Is,deilygrad 10 e windowr1g6 i begeme windew SelosislLiargsdaih310. Also

shows the same in-floor forced air 320 path travels up into the blocked cavities in the wall and emits
into the roon«%%wﬁe\%q|%?ﬁ%ég@é@%%ﬁﬁ%iﬁé&ﬁ#%ﬁwmwsm@%Wéf Ratttier EaURREMd air register

316.  FIGHREpit&: ina topeview ofa canpasiitinsiiated malklipanelstiliciied yithaai avater
drainage system 322. The rain water drainage system 322 includes an in-wall drain pipe 324 with

double piping to insure no water leakage and is secured therein by a steel reinforced supporting
member 326. Also SHoWREs disade oy OUR Bxtefiorsnéduring Boickdghs foamifsnleiibn 18, drywall

28, VIP 34 apghiagtive {barmalsamiis38d-ou pHalRELRA 8@ ﬁ@%t@@&k&i&%i@%&&eom -wall hidden
rain drainage system 322. Shown is th%ﬂ elatlonshlp between roof Jine 336, the raln utter and eve

through syst&fH 398 *fe el ThaHRR R Fat tBWfT B}fﬁ]t%?)41?ré ‘ﬁ?‘f&%ﬁ n cement
wall 334 and4tifeagi GuerdbgradivegB32ipe pidekBURE 4 BBrislbovertivadsantivpad My dfectiidden rain

water drainage system: 322, Wit reiangularalinassages. Shown.isthe Jelatianship hetween the roof

line 336, the rain gutter and eve through system 328, the in wall hidden down pipe 324, the upper floor
338, the dowAf %ﬁ%dﬁ%@d%ﬁ@‘tﬁé%ﬂﬁ&@?%@fﬁ?mr EORE 16C is a top view of the hidden

rain water drainage system 322. All draln openings 340, drain channels 342, down pipes 324 and

openings on top 40 tom plate are rec{ﬁn Iar %pfnrp%date {Rf%orner space
between walls as |st e rain guttérf2 gjnavév%t Irné:)lljls sy stem ng ,X\Tso S owr%r |<§ tﬁépsao It space 344,

and reinfo rC,ﬁgrgt@qu%g%@hq%wg%h 441 stamng in the basement level; forced air moves
outward from the climate control unit 374 which is located in the boxed-out space 372, travel

horizontally through cpenings in the lower section of the wall panels, them rising up through
openings & passages reaching up 16 the ceiling passages/cavities then travel across the ceiling to
the opposite wall, then return to the climate control unit 374 in basement in the same movement

pattern,

FIGURE 130 is a horizontal cut-off view of an existing corrugated metal ceiling
component 444 which is widely used as an interior part of the roofing structure in the
commercial & industrial buildings, 446 is the interior “void” spaces and 448 is the exterior
“yoid” spaces of which have never been used, the present invention therein to utilize these said
“void” spaces by running forced air through to create an actlive thermal forced air path in each

one of these corrugated “void” spaces.
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It will be understood that each of the elements described above, or two or more together may also find
a useful application in other types of methods differing from the type described above. While
certain novel features of this invention have been shown and described and are pointed out in the
annexed claiti€,3t4¥%6tlihtended to be limited to the details above, since?ﬁﬁfﬁﬁ%‘ﬁﬁ'&%ood that
various omissions, modifications, substitutions and changes in the forms and details of the device
illustrated and in its operation can be made by those skilled in the art without departing in any way

from the spirit of thepresentventon,, o, W thouh rer, angisisy e oredpingl ag fully reveal
the gist of the present invention tﬁa_t others can, by appllying'curre_nt nowledge, rea |Lfy adapt it for
various applicaabegaiith 6ot baieihtigrdupepé Selaaiy frommRE Grsd ap sisicorp o datiyieonstitute

essential chajagierstiessalithe-ganericopsresific asppcisahthisdnwention cl-AIMS: bé system for
constructing a building using prefabricated components, the system comprising:. a) composite

insulated wal%ﬁ‘%%%%ﬁ%ﬁ tSp éég@h@ﬁ%g@%ﬁ%&%%? ‘\%éiaél 5%33%%%&8?9{%% i oolfrjlg b) floor
joists and flooraheathingpbéid nged ¢6 pagsdrmbifctogeiaetonfonTcontt6f moreddodiostaattures of the

EU?:g?ng C)Jq% fhusResang gallinadeisty.arrangedierassembly iagatbehtadormiasiapfstructure of the
uilding an _
forced air path.

FIGURE 13Q is a sectional view further iHustrates the insulated attic structure which
comprises of foam insuiation members 456 & 458 sandwiched together as composite insplated
panels creating a cavity to become the passage 460 for the active forced air 462, said panels are
to be installed on the roof rafter member (refer to Figure 9D in the parent application) instalied
directly underncath the roof sheathing board. The central channel 464 is also made out of rigid
foam member configured in an elongated square body installed at the top and center of the
interior roof structure laying 90 degree from one end to the other against and attached to the said
panels which are positioned from both sides of the roof, and said panels having openings on each
high-pitch end matching the openings on each side of the central channel 464 and to be aligned
together to cach other then forming connected forced air passage 460 and passage 466 to allow
forced air to enter from each said panel into the central channel 462, The function of the central
channetl 462 is to collect and centralize all forced air gathered and entered from all said panels
then to be dissipated to the outside or be re-directed to whichever sources to be utilized. This

structure is particularly designed for unwanted hot air to be dissipated for hot climates.

FIGURE 14 is a sectional view and a side view of a composite floor joist 252 with
opening/recesses 282 for forced air passage and openings 32 for plumbing and electrical,

comprising OSB members 16 and galvanized steel structural members 14.

FIGURE 14A is a sectional view and a side view of a composite interior floor joist 254
with openings/recesses 282 for forced air passage and openings 32 for plumbing and electrical,
OSB members 16 and galvanized structural members 14, This interior floor joist 254 is for
additional floor to be anchored on (refers to FIGURE 14C).

FIGURE 14B is a sectional view and a side view of an exterior composite insulated
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d) thermal forced air active cavities provided by insulated components that form sealed conduits for a
thermal blanket of air between said composite insulated components, the thermal forced air active
cavities including in-wall insulated components disposed in the composite insulated wall and arranged
to provide floWDHIRSFCirculating said thermal blanket of air through extBHECAHENEBYHE building. 2.
The system of claim 1 wherein the insulated components include insulated ceiling components, the
insulated ceiling components and the sealed conduits formed thereby being provided between the

ceiling joists an bgl % ag 49 ca)(étsngg%hﬁz rsoJ %ﬁﬁh\é’%(jf sulated components in

two opposmg externo Wa s o 3 s 3 em of alm erein oompo%ne insulated
wall panels |r@ﬁﬁj@%@g@dﬁveg}m{@mﬁé@aﬁm@mgqn@@%@isﬂhgtmu@bnﬂl@mﬂdung(,ithe sealed

conduits of thg,tespective piathnapels extending vertically and being horizontally interconnected with
one another. 4. The system of any one of claims 1 to 3 wherein each sealed conduit in each

composite insulated wall panel is disposed between adjacent studs of the insulated wall panel. 5. The
system of any one ¢iGlaRH 34 e Awwherdmeachicorhpositépnal Hpanetobmpriddscompasite studs. 6.

The system of,clajm sy '8?5%%@%&3%%%?%%@ t&%t&%g‘B%t%ﬁ%ﬂ%@%ﬂkﬁ&%@[&%%@%%@' pieces

embracing rigid insulation, the metal pieces e|n2?i§>%t ent to include outtumed flanges on each of two
OppOSing SideaCSPIRIE OB ARiH ﬁ%ﬁﬁ@d’?ﬁ&ﬁﬁé Rl SRR PRSP RA TR ARBE RS the opposing
side of the stuek pHunbhe: 5y6tﬂmsﬂ£atj@nﬁm@m&ter6mﬁb&@@tmaosﬁe atutgsSaée:}tetmfor@eobmy oriented

strand board §pfeé§6bae]t /een (tg}% m%t%zftcl) Iplesc[e&; é} hle1 g t%n‘} |p§1 ]g e W gf{’ﬁlﬁ at least some of
the composit [ |nc e vacuum |nsu ated pane por lons ose Ween portlons of the rigid

insulation. 9.2THeC8y8taiahophin dhecal Aiiing 6/te'8 Wﬁaﬁcatwmg%ﬁﬁé%@mﬁesute studs
include air cayitinsdisheses hotwasmpasians ofthe-tigiddnsWation: sheathing 46 to create the

void space for in-floor forced air cavity 284 thereof; forming the principal floor 272 and

sectional floor 270 structures completed with drywall 28.

FIGURE 14D is a front view of the non-movable station 260 “A”. The platform 266
when hoisted up 5 to 6 feet above ground for workers to work the surface and underneath. The

safety railing 258 heights can be easily adjusted.

FIGURE 14E is a front view of the mobile stations 262 “B”, “C” and “D” alt movable
on their wheels 174 on tracks. The safety railing 258 when hoisted up 5 to 6 feet above ground
for workers to work the surface and undemneath. The platform 266 heights can be easily

adiusted.

FIGURE 14F is a side view of the principal floor assembly. The motorized floor joist
assembiing station "A" 260 with an adjustable platform 266 for desired heights is stationary
and not moveable. Motorized floor joist agsembling station "B" 262 has an adjustable platform
266 for desired heights and mobile on tracks. The side plates 264 secure to the floor joist 252
and the supporting members 268 are 90 degrees to the joists 252

FIGURE 14G is a side view of the principle floor assembly. Shown are the joist side
plates 264 mounted on the floor joist 252 and resting on the platforms of the two stations 260
“A” and 262 “B”. Once the floor is completed with sheathing board installed, station "A" 260

will be retreated and moved out of the way, and the finished floor will be laid on these

71



10. The system of any one of claims 1 to 9 wherein each composite wall panel comprises a composite
sill plate. 11. The system of any one of claims 1 to 10 wherein the composite insulated components
include rigid foam insulation. 12. The system of any one of claims | to 11 wherein the composite

insulated conw&??g?ff@ﬁﬁﬂude vacuum insulated panels. 13. The system bF E&E "YW ein the

vacuum insulated panels comprise glass vacuum insulated panels. 14. The system of any one of
claims Ito 13 comprising sheet metal sheets inserted in at least some of the sealed conduits between

the insuated sqmpanensia duds ednemal resd AR saviles el hospig sulated

components In e cavities. 15. The syste y one of claims 1 to 14 wherein the composite
insulated wall9apé] fHERSEEBEIERGNne adjustable-window wall panel comprising: a window unit
comprising two panes of glass and a avitybetweenthetwo panes of glass; a fluid reservoir; a

pumping device co E%j een the window unit the. fluid reservoir and o le to transfer
Fuid betwesn the cAitty B e T A TR PSLErraI ) SRR A SO LB atatus of the
window unit Fetiveidniaruwbrcpredided in-oiclotisd gavinis!filféd. with the fluid and an unobscured
state in which the cavity is drained of the fluid. 16. The system of claim 15 wherein the window unit

and the pumping device are arranged.to provide a vacuum in the cavity betweerll the two panes of
glass when the windlSi it 4 /8 (RBBERGHA s 4pd Hoor sheathing insatled, the feationships

of the four platforms (ABCD) 260, 262 which can assemble all sizes of principle floors and

additional floors. Also shown are supporting members 268 on wheels and tracks.

FIGURE 15 shows the top view of the sectional bottom sill plate 42 with openings 350
for in-floor forced air passage. The position of the studs 12 and rigid foam members 18
forming the in-wall and in-floor forced air circulation with relationship to the independent
active thermal cavity 36, and glass VIP 34. This opening 350 in bottom sill piate 42 opens up
and comnects to blocked inactive cavity 38 (not shown refers to FIGURE 15C). Also shown,
the top view and side view of the stud 2. This in-floor forced hot air is used for these
following examples, said in-floor forced air travels through and up the opening 350 in the
bottom sill plates 42, and out to the rooms through said blocked inactive cavities 38 in walls.
The size of these outlets 350 can be adjusted to control the volume of the air flow. In-floor

forced hot air travels underneath the fioor in created channels, it also heats up the floor.

FIGURE 15A is a sectional and side view of the floor joist 252 explaining the function
of the floor joist 252 creating in-floor forced air channels 284 underneath the floor 30. Also
shown are openings 32 for plumbing and electrical, rigid foam 18, OSB members 16, opening

282 on top part of floor joist 252 for in-floor forced air traveling through horizontally.

FIGURE 15B wherein the lower illusiration is a top view of the exposed main floor
structure without the floor sheathing board 46 showing the in-floor forced air circulating route
with the in-floor forced air 320 from the main furnace entering through the main duct 246 mnto
the created rigid foam air channel system 276 between the floor joists 252. Openings 280 in
bottom plates 274 are for in-floor forced air 320 to travel through and up to  window & wall
air register outlets into the room refers to FIG. 15C). The upper iflustration demonstrates a

sectional view of created forced air channels 284 underneath the floor, further explaining the
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17. The system of claim 15 or 16 where the adjustable-window wall panel further comprises a second
fluid reservoir connected to the pumping device, the pumping device being operable to transfer a
second fluid between the cavity of the window unit and the second fluid reservoir, whereby the
adjustable st¥tl<t8°48 ¥hangeable into and out of a second obscured stBfeirAHIEAW cavity is
filled with the second fluid, one of the fluids being darker than the other. 18. The system of claim 17
wherein the adjustable-window wall panel comprises: a single outlet of the cavity by which the two

fluids are transfarable,nto,and Qul,of inG Gavitg a9 A cQ0lol valye opnected. o, he single outet

to direct each of the uids to and-from a respecthe one o{% the reservorrs. 11 . The system of any one
of claims 15 tyallgasémienwindowunit comprises a third pane of glass cooperating with one of the
two panes of glass to define a second cavity therebetween. 20. The system of claim 19 wherein the

second cavity maintains a respective vaccrma therein. 21. The system of clajm 1 wherein the
composite ineulatoc W bA s A S CL B BB 6 T e St SR LERIESELRE buitcing, the
floor joists andifidernshaethingriembsmbied togethiér 16, forppthdconecovertiaredlaaristrtfctures of the
building, the r&gfgﬁaeé@%ﬁﬁnﬂ-%%m{%&% assamiled ipapthenta-arnhadealsiveiieof the

building, and the seale _ o
in-floor forced air channel 284 between the floor joists comes out above the floor from the

recess 280 in the bottomn plate 274, The vertical wall stud 12 rests on the bottom plate 274
shows cut off view of the position of the foam strip 278 on the side of the sted. The horizontal
partition foam strip 278 blocks off the inactive cavity 38 and creates the in-wall forced hot air
route from this blocked off inactive cavity 38. Also shown is the relationships of OSB exterior

wall sheathing 46, rigid foam members 18 and drywall 28,

FIGURE 135D ig a view of the composite floor joist 252 with openings 282 and
openings 32. These openings 282 are only needed when forced air is 1o be direcied in another

direction. For example: to travel horizontal to next adjacent channel.

FIGURE 15E is a top view shown, forced air circulating arcas that can be controlled
and be selecied; as required due to the flexibility, such as bathrooms which may have cold
ceramic tile flooring. Individual space between joists 252 can be connected through strategic
openings 282 in floor joists 252 and bottom plate 274 with openings 280 which facilitate the
in-floor forced air 320 travel up the walls and windows then emit ambient air into the room.
Top view exposed floor structure without the floor sheathing board, shows the in-floor forced
air circulating route from the main duct 246 and through the created void space 284 between

the floor joists 252,

FIGURE 15F shows applying examples for created in-floor cavities for in-floor forced
air circulation on any type of floor joists or floors, such as engineered floor joists, galvanized
steel “C” channel floor joists, timber floor joists, as well as concrete floor. The materials can
form a rigid foam cavity/channel 286, corrugated sheet cavity/channel 290, galvanized sheet
metal cavity/channel 292 or an OSB cavity/channel 288 as illustrated. Choice of materials
depending on applications. This system of the present invention can be applied on most any

type of existing fioor joist system, with excellent flexibilities; for commercial floorings and
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conduits of the in-wall insulated components provide the flow paths for circulating said thermal blanket
of air through exterior walls of the building, the system further comprising a forced air source
connected to the flow paths to circulate said air therethrough. 22. The system of claim 21 further
comprising b8 B RHElls enclosing boxed out spaces at each of a numb&l 8 titfEfEEvels of the
building on one side thereof, the boxed out spaces aligning one over another to provide a vertical
column containing ductwork that connects climate control equipment the different levels of the building.

23. The syste‘%lof Cl%brrrl'c% e\g{ho%rel_rh%% %qéme?%}eeg_%g}g%l ggfwrgtrlng%é% Igl(;s%te within the&{eertlcal column.

L gre catng o wi
24. The system of claim for 23 wherein ate contro eqtﬁpmen is'located at a lower level of the

building. 25. flue aidrerm ohetaher 2.2hor aeaiphérsifeatiotintlems kuHnohegiprrentigdsested at a

basement of ferhuildingien? Senbhepaysiem ptalaithany B8R aftlabr R iR kdiwihe o Riembing

extends to th%%m levels of the bujlding through the vertical column. 27. The system of any one
of claims 22 t %?ﬁsgilélc‘i?%é?tﬁ/ ﬁ?& extends to the different levels of the building through the

vertical column. 28FIRERSysiemhoivelaierm@i wiserainmies efabtricedepanetofdnentbidingiig housed in the
vertical CO'“”&%%ige%reE@Eo?Yéﬂé‘% @s&ﬁ@i%ﬂ%ﬂﬁr&ﬁ%@%& 010 2 3NNET6IN heHUshugrs:ARBNects to the
a

flow paths in atTeast some of the external walls of the building.
floor joists system 298.

FIGURE 15H is a side view of a window forced air deflector 300, snapped onto the top
surface of the window frame 308. Also shown are the window sill pane 306, the snap-on device

304, the supporting point 302 and the window defroster forced air rout 310.

FIGURE 151 shows the applying example and the relationships of a window defroster
with deflector 300, shows the independent active thermal cavity air blanket (active thermal
cavity) 36 not extending to window double pane glass 314, In-floor forced air 320 from in-
floor cavity 284 moves through between floor joists, travels up to the interior surface of the
glass window 314, then showing in-floor forced air 320 when reaching the window sill plate to
be designated as window defroster forced air 310 rises ambient entering in the room. Also
shows the positions of the glass VIP 34 and the independent forced air cavity 36 no! passing

through window sill to the window.

FIGURE 15J) shows the interacting relationships (refers to FIGURE 151) of adding a
single pane glass 318 to the window defroster. In this formation the independent active thermal
cavity air blanket 36 is separated and not connected with other cavities; window deflector 300
and extended to glass VIP 34 thereby magnifying the benefits to the double pane glass window
314,

FIGURE 15K refers to FIGURE 151 & 137 shown a comnected upper wall section with
a cavity window defroster adding a single glass pane 318 adjacent to said double glass pane
314 forming the independent active thermal cavity 36 therebetween shows the extending route
of the independent forced air thermal blanket 220 running up and pass the openings in the
window sill plates into the created cavity 36 between window 314 and glass pane 318 while the

in-floor forced air 320 coming up from in-floor cavity 284 on the other side of the single pane
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30. The system of any one of claims 22 to 29 wherein the boxed out walls of the vertical column are
insulated. 31. The system of any one of claims Ito 30 comprising corrugated metal with insulation
placed thereagainst to use void spaces between the corrugated metal and the insulation for forced air

flow through B&¢8itPeHdces. 32. The system of claim 31 wherein the cdifUdgatetiifeidiis

sandwiched between the insulation to create the void spaces on each side of the corrugated metal.

glass 318 is directed thereto by the forced air deflector 300 and rises into the room to achieve

the ultimate insulation effectiveness of the window,

FIGURE 151 shown a broader scope explaining the relations and functionality of the
in-floor forced air 320 system facilitates the extended benefits of cavity window defroster; the
in-wall forced air flow for room air ambient and the directed in-floor heating. The in-floor
forced air 320 is generated by the main climate control and separated from the independent
active forced air system. Herein shown the side sectional view of a composite wall structure
comprises cavity window defroster refers to FIGURES 15C & 151; in-wall and in-floor forced
air 320 circulation. The in-floor forced air 320 travels upward from the in-floor cavity channels
282 and is delivered to the window 136 to become window defroster forced air 310. Also
shows the same in-floor forced air 320 path travels up into the blocked cavities in the wall and
emits into the room via in-wall air registers. Shows foam strip 278 blocking the mactive cavily

and air regisler 316.

FIGURE 16 is a top view of a compostte insulated wall panel structure with rain water
drainage system 322. The rain water drainage system 322 inciudes an in-wall drain pipe 324
with double piping to insure no water leakage and is secured therein by a steel reinforced
supporling member 326. Also shown is the studs 12, OSB exierior sheathing 30, 'rigid foam
insulation 18, drywall 28, VIP 34 and active thermal cavity 36,

FIGURE 16A is a sectional side view of the in-wall hidden rain drainage system 322.
Shown is the relationship between the roof line 336, the rain gutter and eve through system
328, the 1n wall hidden down pipe 324, the down spout 330, the foundation cement wall 334
and the ground grading 332.

FIGURE 16B is a vertical sectional view of the hidden rain water drainage system 322
with rectangular wall passages. Shown is the relationship between the roof line 336, the rain
eutter and eve through sysiem 328, the in wall hidden down pipe 324, the upper floor 338, the
down spout 330, and the ground grading 332.

FIGURE 16C is a top view of the hidden rain water drainage system 322. All drain
openings 340, drain channels 342, down pipes 324 and openings on top 40 and bottom piates
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42 are rectangular shapes to accommodate the corer space between walls as is the rain gutter
and eve through system 328 Also shown is the soffit space 344, and reinforcing steel

supporting member 326.

It will be understood that each of the elements described above, or two or more together
may also find a useful application in other types of methods differing from the type described

above.

While certain novel features of this invention have been shown and described and are
pointed out in the annexed claims, it is not intended to be limited to the details above, since it
will be understood that various ormissions, modifications, substitutions and changes in the
forms and details of the device itiustrated and in its operation can be made by those skilled in

the art without departing in any way from the spirit of the present invention.

Without further analysis, the foregoing will so fully reveal the gist of the present
invention that others can, by applying cwrrent knowledge, readily adapt it for various
applications without omitting features that, from the standpoint of prior art, fairly constitute

essential characteristics of the generic or specific aspects of this invention.
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CLAIMS: -

1. A system for constructing a building using prefabricated components, the system
comprising: _ _
a)' composite insulated wail panels arranged for assembly together to form wall structures of the
building;
b} floor joists and floor sheathing arranged for assembly together to form one or more floor
| structures of the building, |
¢) roof trusses and ceiling joists arranged for assembly together to form z roof structure of the
buiiding; and .
d) thermal forced air active cavities provided by insulated components that form sealed conduits
" for a thermal blanket of air between said composite insulaied components, the thermal forced air
active cavities including in-wall insulated ccﬁlponsnts dispésed in the composite insnlated wall
and arranged to provide flow paths for circnlating said thermal blanket of air through exterior
walls of the building. |

2, The system of claim 1 wherein the insulated componenis include insulated ceiling
components, the insulated ceiling components and the sealed conduits formed thereby being
provided between the ceiling joists and being arranged to connect the sealed conduiis of the in-
wall insulated components in two opposing éxte:ior walls of the building. |

3. The system of claim 2 wherein the composite insulated wall panels include respective
wall panels for another two opposing walls of the building, the sealed conduits of the respective

wall panels extending vertically and being horizontally interconnected with one another.

4. The system of any one of claims 1 to 3 wherein each sealed conduit in each composite
insulated wall panel is disposed between adjacent studs of the insulated wall panel.

5, The system of any one of claims 1 10 4 wherein each composite wall panel comprises

compasits studs.
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6. Thesystem of claim 5 wherein 2t least some of the composite studs sach comprise metal
pieces embracing rigid insulation, the metal pieces being bent to inchide outturned flanges on
each of two opposing sides of the stud, each outtumned flange extandmg extending lateraHy away
from the oppcsmg side of the stud.

7. The system of claim & wherein the composite studs are reinforced by oriented strand
board sheets between the metal pieces.

8. . The system of claim 6 or 7 wherein at least some of the composite studs include vacuum

insulated panel portions disposed between portions of the rigid insulation.

9. The system of any one of claims 6 to 8 wherein at least some of the composite studs

include air cavities disposed between portions of the rigid insulation.

10.  The system of any one of claims 1 to 9 wherein each composite wall panel comprises &
composite sill piate. ' '

11, The system of any one of claims 1 to 10 wherein the composite insulated components

include rigid foam insulation.

12.  The system of any one of claims 1 to 11 wherein the composite insulated components

include vacuum insulated panels.

13, The systeni of claim 12 wherein the vacuum insulated panels comprise glass vacuum

insulated panels.
14 The system of any one of claims I to 13 comprising sheet metal sheets inserted in at least
some of the sealed conduits between the insulated components to divide the thermal forced air

active cavities defined by said insulated components into nmlfiple cavities,

15.  The system of any one of claims Ito 14 wherein the composite insulated wall penel

include at least one adjustable-window wall panel comprising:
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a window unit comprising two panes of glass and a cavity between the two panes of glass;

a fluid reservoir;

2 pumping device connected between the window unit and the fluid reservoir and
operable to transfer fiuid between the cavity of the window unit and the fiuid reservoir to change
an adjustabie status of the window unit between an obscured state in which the cavity is filled
with the fluid and an unobscured stafe in which the cavity is drained of the fluid.

16.  Thesystem ofclaim 15 wherein the window unit and the pumping device are arranged to
provide & vacuum in the cavity between the two panes of glass when the window unit is in the

mobscured state.

17, Thesystem of claim 15 or 16 where the adjustable-window wall panel further comprisesa

- second fluid reservoir connected to the pumping device, the pumping device being operable to
- transfer 2 second fluid between-the cavity of the window unit and the second fiuid rcscrvcﬁr,
whereby the adjustable status is also changeable into and out of a secand obscured state in which
the cavity is filled with the second fluid, one of the fluids being darker than the other.

18.  The system of claim 17 wherein the adjustable-window wall panel comprises:

a single outlet of the cavity by which the two fiuids are transferable into and out of the
cavity, and |

a control valve connected 1o the single outlet to direct each of the fluids to and from &

respective one of the reservoirs.

19.  Thesystem of any one of claims 15 to 18 wherein the window unit comprises & third pane

of glass cooperating with one of the two panes of glass to define a second cavity therebetween,

20.  Thesystem of claim 19 wherein the second cavity maintains & raspéctive vaccum therein,

21.  The system of claim 1 wherein the composite insulated wall panels are assembled
together to form the wall structures of the building, the floar joists and floor sheathing are
essembled together to fb:m the one or more floor structures of the building, the roof trusses and
ceiling joists assembled together to form the roof structure of the building, and the sealed
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conduits of the in-wall insulated components provide the flow paths for circulating said thermal
bianket of air through exterior walls of the building, the syster further comprising a forced air
source connected to the flow paths to circulate said air therethrough.

22.  The system of claim 21 further comprising boxed out walls enclosing boxed out spaces at
each of a number of different levels of the buiiding on one side thereof, the boxed out SPECES
aligning one over another to provide a vertical column containing ductwork that connects climate
control equipment the different levels of the building. A

23, The systern of claim 22 wherein the climate control equipment is located within the
vertical column.

24.  The system of claim 22 or 23 wherein the climate confro] equipment is located at a lower
level of the buiiding.

25.  'The system of claim 22 or 23 wherein the climate control squipment is located at 3
basement of the building, '

26.  Thesystem of claim any one of claims 22-t0 25 wherein plumbing sxtends to the different
levels of the building through the vertical columm.

27.  The system of any one of claims 22 to 26 wherein electrical wiring extends to the
different levels of the building through the vertical eolumm.

28, The system of claim 27 wherein an electrical panel of the building is housed in the
vertical column.

29.  The system of any one of claims 22 to 28 wherein the ductwork connects to the flow paths
in at least some of the external walls of the building,

30.  The system of any one of claims 22 to 29 wherein the boxed out walls of the vertical

column are insulated,
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31, The system of any one of claims | to 30 comprising corrugated metal with insulation
placed thereagainst to use void spaces between the corrugated metal and the insulation for forced
air flow through said void spaces.

32, The system of claim 3] wherein the corrugated metal is sandwiched between the |

insulation to create the void spaces on each side of the corrugated metal,
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