" e3e~~44776T~92 0 OCT 2003 1 | NTEGRATED MULTI PANE W NDOW UNI T AND SASH
ASSEMBLY AND NUFACTURI NG THE SAME BACKGROUND COF THE (2 UVﬁ\ETOi
- Field of the " present invention relates generally t 003
conmer ci al arc wi ndows and, nore particularly, to an

i nt egrat ed nultlpaW@&VnndOM/unlt and sash assembly and a method for

manuf acturing the same. Description of the Related Art As is currently
wel | -known in the art, insulating glass units, or IGunits, are currently
wi dely used as e@wwn

wi ndows and doors to rchiReMETHOD | BOR MANUFROTURIRG TREEGROES 1N W nter,
and reduce heat gain into airconditione ur 'dings Tn summer. The
insulating glass units are typically forned separate fromthe sash, and
then in a separ BRAEKSROUNThOH 1T$1H aNVENTgIass unit is installed in a sash
|G units generally consist of two parallel sheets of glass which are spaced
apart from eachraiher cand hehitgh aved he space between the panes seal ed

al ong the peripheries of Thée panes to enclose an air space between them
Spacer bars are pIacq@eabq@geerﬂ%yg&gﬁ%y space. ber ween the two

panes. The spacers are assenbled into genera y re angu 2 ~ OCT 2003
2 shaped franescemmggcilayt b@mdmm@hamdm¢mﬁu1lnyndﬂwsxyﬁu¥ Keys. As has

evol ved in the rgially.successfu chnolog |nsulat|ng gl ass
units fornlonlyBéﬁgﬁg 1§Fn§r %8nﬁ8néﬁt§g§ﬁ Cé&%ﬁ- IR in a wi ndow
unit. A sash el engnt ahor g8 shhe swemrkilRg a@le e e t¥od %ﬁ’“ ndow and forns a
perineter called a sash franme that hol ds necessary working hardware to

al l ow t he sash @PEH%ﬁFtP61§9| &be 1sg&es, crank, et cetera. Although many
materials of construction are conventlonally utilized for manuf act uri ng of
sash el enments, such as wood and al um num presently available insulating

wi ndow units thatasutrllbu@nao%a%eekz%fI%F&tedf @ped of extruded pol yvinyl

chl oride polynmers are Known to provide a superior insulating effect in

convent i onal connercAaI1andumeende@tM@ulamdeﬁﬂﬂdﬂﬁhe|dtﬂ*“hﬁ@ﬁ&€@£ﬁ#re of
convent i onal sasr{gé one s ts wiith extrusion called a "PVEaﬁgéoflle hese
ext rusi ons can Be®Pr BRASEd Prodfantétruditén SFsrddiurerdefesi yprd 29 nake

a style having alemeh@knoZestRgbivg. ab¥l HSANS GRHP] R aGPé‘eLE] &4Vin
avai l abl e to the marketpl ace; however, a general practice that

devel oped is toWbPGQWéea§dp§PP¢§It@xéﬁd@@@rbﬁaﬁyLMQy(ﬁromwbmxidl@gc in
order to allow @nE@EsEbEH' 3h WiRdaw mapuf g h’ﬁ.ﬁ] H acha (i'i ajh 6 & gprtain
t or ou

aesthetic with that manufacturer's produc ere gh many
extrusi on profifesdatéoptdabudidgngal idesugmer. ~ TheodhsAdost Bhd hgyaas e

treated in the HHEEEtBkéc%y%§c313§a%b%%g@pseﬁ%rate from the sash, and

then in a separate step the insulating glass unit is

installed in a sash.

IG units generally consist of two parallel sheets
of glass which are spaced apart from each other and
which have the space between the panes sealed along
the peripheries of the panes to enclose an air space
between them. Spacer bars are placed along the
periphery of the space between the two panes. The

spacers are assembled into generally rectangular-

R
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"Anot her aspect of the extrusion profile is that given that the exterior
surface nust mate with the main frame, the profile is also funct?dh{)Cas 2003
-well as aesthetic. In order to acconplish this functionality, changes are
made in internal grooves, channels, etc. The next elenent in the
manuf acture of a sash is to cut corner mte&s in the sash el enent. These
cuts are nmade in an oversized manner, by ~ to 1/8 inch. This additional
material is to allow for a process called vinyl welding, in which both
seans are heat edlepes goiamesuwsrtdiar the R ireg eri aby srhd ense apgd t he joint
is pressed togegg%kéyuke éﬂed in place to forma cohesive bond. This
process fornms a corner jdint that is stronger than the original extrusion.
The manufacture of the $ash gwsds im thd PrSidad Sashe f4 AR, , However, a
flash buildup or “swath' is fornmed by the vinyl welding proces%, whi ch nust
be milled, cut, S8EFEFEG ot esterladsb rigvovedt: irkhi gl arpoesist s sfeah| ed
corner cleaningg [ y ,.shed. by a separate piece of
manuf act uri ng eqlr}:i;IS)!’drnJeClr}l"?ce %g{tlgerg!a!al c%?‘ﬁ%?mgc tesanocejfr .yﬁaﬁhi%%‘?rﬁl 929 sk’ h
frame is now readyihcowghaditng. AGsaaiing liendntpi Ay stk shed by one of
two processes. EESmEBrSt dihéﬂ%fed process i s when an adhesive strip

C

called a gl azi ng ta585 STaf ¥ ra 3G Qe PatidngleT i ¢l ked | @d t he

gl azing | eg. Nextshafirk@eurtihatli HAMERGEL r. Si e gl azing

t ape, and,glazing stops are then placed o&§¥ﬁﬂﬁfg%ngjgf¥ﬂ§88%i%§t(% TG uni t
in order to hol 81LRY &keesitsh GlemeantTGoumiliidethilogrcassatias advant ages,
in that the equikpgert and technology to acconplish this is skewed toward
the glazing strip manufacturer, and the w ndow manufacturer can formthe

wi ndow wi th | ess equPpivbrugandangpimadle rdutllsays ddoserct 1die ffawbacks to
this nethod lie_j .dncreased.cost of and limted materials that can be
formed into gIa%%ﬁagpgﬁgggliﬁéugﬂﬁéﬁﬁgﬂﬁﬂ§|ﬂ§ﬁﬂﬂ?99URﬁQﬁﬂ9ﬁ)§%§%y a

process cal |l ed baekeheddi Bachealsi M@od Rridhiaa uiRHAE, Fsash fyame is placed
hori zontally on an,iéY back- beddi ng machine that will lay down a continuous

bead of fluid bAERIbBRYPNGNSEAREANTaMERGOMheingitaz ithgtl a1 ITiwe 12G aash i s
t hen adhered toelbgehackokRdd R |.aZ i arg .attached. In this
nmet hod, the baci begdingonatgr?gle%?ggggggaeggéﬁq%Qﬁmgg%qqi fhit and the
sash frame. Al tRelgheaddrreokabweqtioppeotviide meguipead ot Hirsylracass al | ows

the use of a vagi ot terials, including silicone adhesives, that have
advant ageous p?%%gééﬁd;ngﬁgyFBF%ﬁﬁég EHEWE%FEF#sﬁWQLrQ%+QEHFk%kes, TG
units nust necesppiitythensanufactured separately, and many tines are nade
by separate conpany. _The trend is to nove this step inhouse to control
costs, size, availabflit)e BRRULACEYreppic sRnVENtilapators@sdiregidy the |G
uni t manuf act urggapes hwiepk ofLt ust @ n t ard . sizes (new
instal lation) can be addrgsggg?u$ﬁghn§ﬁ&#§gt%riE%mﬁfgﬁéaﬁxgéﬁtnihé%%E|Jnits,
as utilized in ¢$Rerwdhoraccanebef pRYChaseul atfirog winnedomsusias been

t horoughl y addr LI hi .ar nd_|i 2 cT 2003 5 neant to be
incorpgraged héﬁ%?ﬁsa O%P%Srgggégnép ?SeWP%FyFné%g PR ghFedain

providing a framesoletiter enrerhisiohbe cphepeninadey Qaniea,1 1his, I act ure
shal | be brieflg discussegé First, a spacer bar is formed, generally of a
hol I ow, roll-forQedi® I BREREERLACRA: BOHENEE) off ORASHEIL PCasdriald ythat
desiccant materpnad §sv Lt RN ‘hal Lo el . r.ovi si ons
are made for the desicggﬁ sgom%ogg P%Fglpgufdwéggﬁﬁgigﬁﬁiﬁ%ﬁyﬂﬁ$ﬁéy

ot herwi se af f eciegheni nnerket,sptce oh thrdelkGtoniallothe peadcdrcuiar i s then
not ched in order. I ' Q. be forned into a rectanqular franme. Due to
the nature andgég%%%?rég%?k%ﬁ%grgFa&g,aPﬁgcﬂégﬁnPtqafa%%ﬁsﬁﬁﬁQHGW%% very
little structunalthighaityandEatbiigepobnpradaedl antrhcs «ddld, et it ddy out er
three sides of the ﬁgacer pbar in order to bond a pair of glass panes to
ei t her opposit & HeCHFrEfLoRpREREiIbgE. atenefaphny ol giva lf slestildns seal ant
is a pol yurethane or polysulfide sealant, due to their conbination of
strength and noi sture barrier characteristics. After application of the

gl ass panes and curing of the sealant, the IGunit finally has structural
integrity. The current state of the art is represented by U S. Patent No.
5,313,761, issued in the nane of Leopold, in which hot nelt butyl is
directly applied to a spacer elenent that incorporates a folding corner
key. Such a nethod is enbodied in a very difficult and clunsy manufacturing
process that incorporates a nunber of inherent manufacturing problens, one
of which is the seal ant nust set under 2 0 ocT 2003 6 high heat and
pressure, and then set for 1-2 days before curing conpletely.



"A nunber of other problens exist with the current state of the art in IG
unit performance. The use of pol yurethane or polysulfide seal an
-of their non-pliable nature when cured, can cause stress fract UZ@ @mﬁzﬂm
gl ass after periods of thermal cycling that cause expansi on and cpntraction
of the elenents. This leads to fog or noisBure intrusion into the interior
air space. The use of polyisobutel ene seal ants have been attenpted due to
their excellent isture barrier properties. However, poor structural
integrity resul t8eYARdE &rerdesh igi theoma rike tp lstqeorp seafwadiaterial , it
IS porous to nnEgRﬁgg-Egprusion and cannot be used by itself, and nust be
used as part of a ouE%I seal unit (dual seal ) . Other recent issues have
ari sen that have yet Ahotheraddpessed by hehe xairtus i Sk Pe char@acieri zed
by a standard call ed %Ee "mgrn1edge.test". The warm edge test is a thernmal
conductivity tedt"PRat"Pht &8¢ REtRFdQrasiurd ascoparati e tehevitd uphe, and is
a nmet hod of quankihyirRambhe tihgs WAt rapagity - ed jnsul ating
wi ndow, and not just of thet?%n%é%ef%?%pg%t %ﬁs%ﬁélrcﬁg\%oﬁgffg%%e ef%i: This
char act eri zat i oA€BEhgsder nmént airdegg troakiconmptiiath rdoiud riursdt Ueial £y have
to have certain Lde e I vel gpe _characteristics. However, because
of the netal spggg%alﬁgcggsgagngﬁgnggt ﬁggieﬁé\?i B51°EN S RS het

conduct ance caused bf¥hsuckxa sfienentir 6n ¢oRVeRhidAture & & GIsR0P3 7 1 G
units perform pgorl{ylgin this regard. - This is mainly due to the fact that

conventional |G H8nfFlS GBrEeJeBLiREd €8 Shvis@dsh sdamantng prlopee t¢ess al ong
the viewabl e glase Ma8a andaRObviBGheRaCmaRBAl | B, B QST /€St Alipng the
perineter sash and frame areas. The current state of the art for this
technol ogy i s afBdsrapdésépned matersalpasetio WA.lok Fi& Ehrosssed in the
nane of Leopold,..} Leh G U d spacer.s.wi t hout corner keys are used
such that condu??%ﬂ?ﬁfbggxgiug ?\ggp‘ﬁéatl t,‘/"glﬁgﬁie OP: aﬁa“i%%ﬁﬁ{e%% , the
el i mi nation of toraepokayswhkirsinatds @voakatalrilagakdmidis idhd hensystem
Consequently, a,need has therefore been felt for an inproved but |ess
conpl ex mechani $7tthat SpPEGraes 5O0REPRE PPds€R0dEhid Rlars walfgreeal ed

air pocket forngdcgResWoeShaRa.byTRig! B3SRARClr frlls USEd e
conventional functioning w ndows. ez % ST 2003 8SSUN%A6&%W€NVENTI ON
It has been foubd2thie €hsonasgri thes shewelrligpeefloenitmpsitermal air space

are the allow ng forpgk d_and,contract W t.hout, stress on the
glass to a point where ﬁ?gégaﬁﬁgg?uPgsq\lli\%ugésglcgﬁrs;u%rs, o &I VW seal ant
to deformto a pbded shehefirambai | Howevemi, nhaifl asthr watilrdlp i etwd th’

Further, it has, been foynd that stresses_between gl ass and seal ant wl|
i nevitably take Pl g‘&ﬁ‘,“egngyt EEF f’ﬁBk’if YELILRY BEOCHTof USRS talbow

such stress andmiDYEARNEut) SeeHpel) BrMBRABL Wikl r@n{Hx}Hcﬁhesrdi? full |oad
of such forces on glass and seal ant. Further, it has been found that the

contact of the P¥PERFE HFt Aalhedsaonnesusdsapiagsasna o wrtdonlls a
radi ator of he guent| nsmi.tter i I.on. _and
aécc@t\j\ﬂ/%%%:?ﬂ%@ HENL )éeP?irt:ali:?tf) ASS ofotn}a\éuﬁc?af%%ual{]lrf%e

therefore sound as urther st as beén
expansi on coef féquepment ghdiedi 8 kegserhadebheatr.of the extrusion;

therefore, any assenply st _always, kee n | ass from maki ng direct
contact with the ex?&ﬁs]c ﬁstﬂﬂl\}!\@ %’H@r ggﬁge%r S &S RBbjrEa0ihe

i nvention to inglsatega deMEERgOEst BopivAe 191 SElcener 1IME Wi Gl ayei ds the
di sadvant ages i nherent in the state QP the art. It is therefore an object
of the present YHQeP¥FPEASEBSpr oVhgefanstnpeadddy msag avatensd tipareemi ndow

unit and sash agsegih¥sive strip called a glazing tape is attached to
a structure on the profile called the glazing leg.
Next, an IG unit is adhered to the other side of the

glazing tape, and glazing stops are then placed over




"2 0 OCT 2003 9 It is another object of the present invention to provide an

i nproved nmethod for manufacturing such a nmulti pane w ndow unit m\xm
-.feature of the present invention to provide an integrated nul tz i

unit and sash assenbly that forns both a thermally sealed and structurally
seal ed air pocket fornmed on two sides by a4l ass panel, and around its
periphery by an internal glazing leg. It is another feature of the present
invention to provide an integrated nmultipane wi ndow unit and sash assenbly
that allows for Tleads tunidkphindo edrir conthiabd ¢ hextest cessesthbatar esul t

in failure on ei t r the sealant. It is, another feature of the
present inventi (Eltrﬁltq{)' p?lgnvﬁggd?%%coelﬁ Q'Q?Satae V39 phnet i hadly Ghet and sash

assenmbly that aldcpuigorieort amyd ol @Sind Dodesto AOYEMBDYsEXE R US| ?B EQ@LJ d
structure, thergl%y el nating any stress agai nst the edge of the glass

that coul d caus i R BkRei o P reanwia et udeni nand bikaywindowt he
seal ant, ther ebylRssRaiiie | NexpPROL UHE Yuf Riod Ne; S92 808 La, come, into
i t he o]

contact with water. It is ano r feature o e presen ST nVant POR™
provi de an i nt egigt edpatial panel ay sdovilawe te mndkisashir asisgaks yebhatial | ow

i ncl udes an off ti.on Jin the sash profile that is dowmward sloping to
assist in evacuz(%ttg%%gfllr%iﬂ e Hﬂcjf%g)sa‘?f%t‘?%?tf tRR ot imhEedr esent

invention to prewsitdeiaild rieg alad pall £dBa0e M OsIoM A9 § ag% é%Sh assenbl y
that allows for the use of a glazing clip in 2 0 OCTgZ % 0 a manner
that holds glass in pgihgceltanivrtaie ywaitiad of |oWnbng his slepl anprooessr e
during the manufaghwd M JH-ERSnd tsd they feature of the_ present
invention to provide an I ntegrat enod n%%%lgg%e \;e\%rhd%lwlsu ?&é{ﬁ%’ sasﬁaﬁgsenbl y
that utilizes afgemearts frdradsst haadiesiteel purqrosas sy itk aseiaihgr m a

vapor barrier. [ n r f.eature of the present invention to_provide an
i ntegrated mul t%“%‘%‘é“\% %?1%\% J‘fﬁ%‘tal ;r‘?cy &5 TR %‘F?%\A@ftﬁgugﬂass
el ements to tf| bat beduaignieleime el dig iR Qflad iR hyg Pr ovget gy direct
contact of glass to vinyl. It js another feature of the present invention

to provide an i Hé r&tse)éhrﬁﬂ Ared it dharhaclamedding assedbtyar hag
al | ows desi ccanktbdsha e Wk dHAAL ed rtcH‘i‘f'?&’e%c?r i@ﬂer f@é’éﬁ%e%\%%%by

preventing the loading of the desiccant wth npisture: I S anot her
feature of the pRréssARli presttiesn a cemrlodainresm i 1G agi it eshduthé passhw ndow

unit and sash ag |y Vi qu ded sound deadeni ng characteristics.
It is another fegtgg:%é o?ﬁt%thhgq{ esen Eaigovneagtieo%ujtpdneﬁ?atovjf%elg%‘ﬁu’r’ﬁ? grat ed
mul ti pane wi ndowhdsi pracessast laseetiey dshatomld onsriory the ghtstvatson of
separ at el y manuf ac&ur ed and .i,nstal | eq.‘ conventional type IGunits. It 1's

anot her f eat ur e -BFLPAdNG SddhCang @shesi wes pridia e av g radeart ageous

manuf act uri ng sgehcan anelt/egr HAF A dd RANG, I Ny i f - @and sash assenbl y.
Briefly described according to one enbodi nent of t]he present invention, an

i ntegrated mul ti panelfi Addwcases, IG units must necessarily be
manufactured separately, and many times are made by
separate company. The trend is to move this step in-
house to control costs, size, availability, etc.

Also, by controlling more directly the IG unit
manufacture, both markets, retrofit (custom) and
standard sizes (new installation) can be addressed.
The manufacturing of conventional IG units, as
utilized in the manufacture of PVC insulating windows,

has been thoroughly addressed within the art, and is



"2 0 0 CT 2003 wunit and sash conbination is disclosed having a sash frane
that incorporates an integral spacing structure fornmed int egralzns\edgq'gmg
-sash frane and protruding into the view ng opening. The integra pacin
structure incorporates at |least two vertical internal glazing surfaces upon
whi ch adhesive is affixed. In this configubation, the portions of seal ant
connecting each pane to the sash elenent are ~.solated from each other

t hereby all owi ng each piece of glass to function separately. An advantage
of the present Hppaitatgsbean nge npeaditle deer ifr.omitdie pumgsesnts dbscl osure;
however, they c summarized in the providing of, both a superior

per f or mi ng nult?%gﬁgl%&ﬁ&gws FiC EUEeE éﬁqlﬁﬂ§nﬁ;?Wﬁﬂ%ﬂﬁj%ﬁf¥ﬁm%f%%turing
the sane. Theseradeaehagesosarhe paReM 284 Mt idie, UWexpert &Eé&iés
obtai ned in conventional thermal cycling "hot box" tests in i ch typical
IGunit fails dibadé Ser bsdeifd vadwcusregeek i mit, @ wpacemdeat nis
accordance with re i xce 5 eks without fajlures.
Briefly describggggggérgﬁﬁgr%gﬁ ng%%ét%%gl%ﬁﬁﬁﬁéﬁiﬁ:qﬁ%ﬁ%} {ﬁﬁlﬁﬁFgﬂ’
enbodi nent of t hetpr eséwtl Liomv ehiainor,l .t hGemsearadfl yvan 4 rdegradack nul ti pane

w ndow unit and h,compi_nati on having integral. spacing structure forned
integrally wt hmgﬁéréégh fr & C&HdW&F&gPuaﬁ g TS RS @ PR

al lows for an epkbeiieabnERakagidel FdPROLHe ditMWHCR I heosashhcan be
formed initiall ¥éi n an ot herw se conventional manner. Subsequent to the

initial form ngtépid copmgndcetipnoyith ewr edtherailge rafff e-tsaste nenber,
seal ant, either gt {8ty al, ¢t , roarrier tyoe conbi ned type,
or both types, éanegé appﬁag:% ifr )eé@% ;\A’?gl lﬁe’ véIlr 5 cszf?laocl:énrt gor%%ll%‘jlgl}?rhg
surfaces of thenptpheHednsaghlefrr &we alllext itbacalse fidwenddtait@la gl azi ng

surfaces and spaci structure protrude into the view ng opening, the glass
panes can then gécgg%“ﬁ%éart TPRE - seRUEntC APS mAEYS MG ‘%F%i‘i??]@y ?¥p can

b~ affixed in athien€rambat thel ds LA tolasehin PAGR HRIPAF&F | yivhide
allowing the sealant to cure during the manufacturing process. Advantages
of the present REFHEEVERR BaORdadVi-y Sedbisomoime @ eemltanti sics osur e:

however, they cgﬁpﬁbgeguggalq:héeguitgrt he R0 ding of tsrmLéC:Epaaé@]?qQ upit in a

manner that is | ess capital intensive and requires fewer “manufacturing
st eps, equi pnenerdad per bondek pham wiiayliassr equiersedtd e indred andpsei vé ndows

using exiting G ynits. 2 0 c-r 2003 13 BRIL.EF DESCRI PT] ON GQF THE

DRAW NGS The ad%ﬁﬁ aégstgﬁdsggggﬁr égrc)f frbefAdddn e rﬂﬁe%t’il%rn %’r? becone
better understosdabahb tefer pptguirethhnel ol PWIRGUITFRIdaiai]ftk degesi ption
and clains takep in conjunction wth the acconpanyi ng draw ngs, in which

like el ements aF® FREAEI FPERiRRLACN RE SFmsHIEh and | Mmadfitre hagriers an
expl oded perspeghh¥8cy¥beWwsefica, W ncmrsg%lfﬂ:];%ffqo%%% A dad S o
a

art: FIG 2 is an exploded perspective view o
and curing of the sealant, the IG unit finally has

structural integrity. The current state of the art is
represented by U.S. Patent No. 5,313,761, issued in
the name of Leopold, in which hot melt butyl is
directly applied to a spacer element that incorporates
a folding corner key. Such a method is embodied in a
very difficult and clumsy manufacturing process that
incorporates a number of inherent manufacturing

problems, one of which is the sealant must set under




"wi ndow sash frame according to a first preferred enbodi nent of an

integrated nul ti pane wi ndow unit and sash assenbly accordi ng tozwéﬂ@ﬂ'e%ﬂa
ane el ement

.invention FIG 3a is a partial cross sectional view of a sash f

according to a first configuration of the present invention FIG 3b a
partial cross sectional view of a sash frame el enent according to a second
configuration of the present invention FIG 3c is a partial cross sectional
view of a sash frame el ement according to a third configuration of the
present inventi ighFhgat3diral parddsalrer gosl v orell fivewi o dagash frame
el ement accordipg & (%eacf q:urth confi guration of the present inventions and
FIG 4a is a parti al exﬁJI oded Cpoél}pslp?gccet]ﬁ/e of a muntin assenbly connection
shown in conbi nati on Awirtdnbdle g eS8y igWHItdN exi & Qi€ Th003rA4nE!l G
4b is a partial exploded perspective of an alternate design for a nmuntin
assenbl y connec®itéitSsRdwi-hien addnbimakG omivii e nfrpnesent Thwenséonf and
FIG 5 is a partj.al ect.d Y r el emren .

i ncor porating t%lgqyélagh%?%éls% ﬁf gﬁglyps\rﬂel?grﬁg i%vaen%{l]cogrf %rrefc%%seemﬁ)%htlaelr
wood- frame wi ndownsg@dh.able 21k x eCWRAD T Ul DESGR R N Gt déts PREFERRED

EVMBODI MENTS 1. tail ed Descriptiaqn of the Apparatus Referring now to FIG
1, a conventi ondl 3 FEWNS ,Ofid"l'%s ‘ﬁt"‘}sﬁ fe%qxh R fhr ke Endt PvC

i nsul ating wi ndeygling HW.cahsPasfiat@onl land Wdmd-genesal by efiea

hollow, roll-forned flat netal, forns a hollow channel 12. A desiccant
material 14 is PLEFEALF -t hiThithd arsld 6w dhrnret micd stanece fing dusboadui ts 16

are provided fot \fhe gesi;ceant; 4,0 a(‘fﬂrresé O fl'ﬂied d:%;rg.kgi cation with or

ot herwi se affect the interior space of e ’1Gunit eal ant 18 is
applied to the poflen sohuee lsinde seafl drites Spacerbdmr dltht dniptosdledud otdbond a

pair of gl ass pgples 19 t%ﬂﬁit er opposite side of the spacer bar 11.
Referring to FI &€2F §XSSit'&gratd Fhitds MndPRATELIeHd sE_wever,

conbi nation 20 psodi stlreeedhaviing & sash Adame: L2 Ahat ANeespghat es an
integral spacing structure 24 fornmed integral with the sash frame and
protrudi ng i nt oSthéCePewilfy sofdiiang faddraditl ynatemialihel § ntegeatowpatdng
structure 24 inggk e | i | hg faces
26 upon which a@%ggl%l?e grn%;redésﬁgﬁ g iés/aq’g#(%‘t??eed.dgfg%{%lt%%é%ghngﬁ i ng
each gl ass panem8@tt bet hgeidhteegrairtspatianglstiriectagasl Ahits (dwdhted from
each ot her, the%ggﬁ al l owi ng each piece of glass 30 to function

i ndependent|ly. &s been found that the qualities of well performng
thermal air space arethke aldcattng Safeylmste tariexqranthanthLeat yaet tyi t hout

stress on gIaSSbe addressed by the art, and can be characterized by a
standard called the “warm edge test”. The warm edge
test is a thermal conductivity test that rates the
insulating properties the IG unit, and is a method of
quantifying the insulating capacity of an assembled
insulating window, and not just of the component
parts. The driving force for this characterization is
governmental regulations that require structures have
to have certain outside thermal envelope
characteristics. However, because of the metal spacer
necessary and the inevitable increase in thermal

conductance caused by such a structure, conventional



"2 00CT 2003 16 to point where stress fracture would occur; or to allow
sealant to deformto paint where fails to maintain structura
. Since stresses between glass and sealant will inevitably takeZFﬂ]ﬁ&T@bﬂ
present invention allows for the stresses of the glass 30 to act directly
upon the sash elenent via the vertical glazing surface through the seal ant,
and NOT to the opposing pane of glass, thereby allow ng such stress and
novenment to occur in a manner that dimnishes the full |oad of such forces
on gl ass and sebfamnitFhpsrferdopeokyypiavittiisg relye ridnt eqrated sspaci ng
structure that allo tge g#asg elgnents to "float" on seal ant between
extrusi on, therB8py" %&e Bfit FRgTBFr E8EtcbhpkcCoBr egitdenalo IH MLt Fwatfer

detail is showgés;sl&a 88 pé\év@aiﬁ%h@ﬁ@at&h@ ) ?) kA’ 24 i Qnpor at es
directly an integral spacing structure 24. The integral spaC|ng structure
24 is forned |nYé@VéPlﬁnﬂhaﬁﬁea§a§haﬂdaﬁ@t 1h@r§a§ﬁ ﬂm&mdaﬂlnqself is
formed in a r| u r n rovi de, all necessar or
required struc é#fg%% %fgngagﬁg ngpﬁgge Eggﬁ Pra qeqﬂﬁlﬁ%

conventi onal mnndomsTheheuErestnstatgldfTGhéna&tth@&Iﬂmmétﬁﬁﬂﬁhdmﬁﬁ
function to proyvide a certain ano Hnt of structural rigidity to t he systen1

The function of1¥h@LFRAt EGPAPSEPLEEANEYsPr et BREeRE MO -t io-¥ A d 6%irst, to
provide a separgi@8dSPAc b hass ipa 0 wi o form an
insulating air space 32; Eggoﬁ%methg@%B glaa 62]?@%f§bléglnlg§£f%aces
shown as |ntern%@a©$§§|Wgtbgutacesneﬁ keyenawei ¢isedo smmintthedch glass pane
30. 200CT a |Ie forns sash frane nt 22
nmust al so |nclud%9%§lF%ng$rsas PF& h % §r§ES Fife 45 f%ﬁrﬁn

structure 24 maslsextehd ebiatfatabavert Berhevelkedls e ritafesash frarre
surface 34 and protru into,the, viewi ng opening (generally, 25). The

i nt egral spacidgag?¥% tggékZHOFHEOFBOFHFe§Y§FeWeaSt two vertical internal

gl azing surfaces 26 @@@Qe%éﬁﬁlgdhﬁshé%d AhsSedlarlr AR ik fiemd ryeal ant
28 connecting each gl ass pane to the integral spacing structure 24 is

i sol at ed fron1e%%hl@@ﬁ@VedThp§ bessr goMpAcxl Mewhandsm thatb@raofides a
manuf act uri ng bgpe r l,ow, I w ng the
sash frame 22 its %*é?%yﬁgégmeé gnangﬁgggﬁgrgglgbSE%§§¥§e ]ifx¥#%qhecessary
structural rigithxtyed hah tworeQdeseHyby ghaseoppheﬂedkﬂashmassenbly .Only
with the sash fr e 24 C et ed,and.havi ng .t he internal Iazing surfaces
26 being access?d %r%bﬁeengﬂgep hepada Hanéﬁ€l§€kV O¥F- the gl azi ng
panes 30 can be accessed and fitted onto the finish sash frame 24.

O herwi se, the sash frame would be required to be built onto the gl ass pane
30, resulting in the glass pane 30 being required to provide the structural
integrity during the manufacturing process. Although such an enbodi nment is
envi si oned, and nmay exhibit sone of the benefits anticipated by the present
di scl osure, such an enbodi nent is not considered to incorporate the best
node of the present disclosure. Einally, a bead of sealant 28 is shown
affixed to both the internal glazing surface 26 as well as the 2 0 CCT
2003 18 gl ass pane 30. Since the expansion coefficient of glass is |ess
than that of a PVC extrusion, such a seal ant configuration prevents the
glass 30 frommaking direct contact with the extrusion vinyl. This m ni num
contact between gl ass 30 and space 24 avoi ds the di sadvantages inherent in
the state of the art, yet forns both a thermally sealed and structurally
seal ed air pocket forned on two sides by a glass panel, and around its
periphery. Further, it is anticipated that the di nensions of the glazing

pane 30 woul d be overall |ess than that of the inner sash frane surface 34,
thereby allowing for the glass to expand and contract w thout stresses that
result in failure on either the glass or the sealant. Further still, any

gl ass rests above this extrusion shelf structure, thereby elimnating any
stress against the edge of the glass that could cause cracking, as well as
provi ding for water drainage away fromthe seal ant, thereby | essening the
opportunity for the sealant to cone into contact with water. Al so
envisioned is the otherw se conventional use of glazing clips 36, for

provi ding an aesthetic visual barrier to the glazing elenments of the unit.
Further, glazing clip 36 can also be used in a manner such as to hold the
glass 30 in place tenmporarily while allowi ng the sealant 28 to cure during
t he manuf acturing process. FIG 3b shows a second preferred enbodi nent of
the present invention utilizing an integral spacing structure 24 that
further provides provide a 2 0 0 CT 2003



"19 separation space, "D', between a pair of parallel, vertically spaced
internal glazing |legs 35. Each glazing |l eg 35 provides a gl azing surface
.upon which to nmount each gl ass pane 30. Further, each gl azing Izm ﬂ@ngnoq
for independent glass to expand and contract w thout stresses t ul v
in failure on either the glass or the sealant and dimnishes the full |oad
of such forces on glass and sealant. This allows for each pane of glass to
expand and contract independently without stresses that result in failure

on either the glass or the sealsgivard o THECTNEGPIfd@uUr ati on provi des
added sound deadeni ng charactefrtstics i thar—the mmmal possi bl e surface

area is shared between phasbeandfrspadethaki Aakl Yuafli®iedd sshaws B
configuration wherein nultiBIe beads of sealant 28 are shown affixed to
both the internRfr§PERiRY EDeraed 2éraspaekl ags the GldowipgneB0. Such

mul ti pl e beads I e struyct qqp?sive and
vapor barrier s%g#%%tgé E%E§H§cg§§o%§ﬁgg%ﬁ?r%a%géggr%g %gﬁggg}nen of the
present inventiohasantdodeppotsatt hibecer semesbestramde eaf wde dpreasant ;
invention utilizing_an_integral .spacing structure 24 that further provides
provide a separ%floﬁosﬁ;ESWaﬁaaéagﬁuFﬁlPF;OGW %ﬁtérﬁﬁlqﬁnﬂqq%% Hnd
external featurgasusfacesnaiAtpahr seirupainabhelintegitiitgal |y spaced internal
glazing legs 35 further forma desiccant receiving cavity 40. In this
manner, desiccant (nBPrERSHN) LtabagePrens fQuade ERAT St rEP ihdreliween
conventional type,eanahg LBGRLAR! #4684 LRLY:tadl SHED

recei vi ng cavitg io aﬁd prov?éed wth é?r éoﬁ%ugtgg}fz%ﬁ%g%gprOV|d@h?Tuid
comuni cat i on beherefiorhethecdesiign cdvisayphdhuatd atllew mermat redher mal |y

seal ed air space_forned be en _the gl.azin anel s.30. Fach gl,azing |eg 35
provi des a gl azfhg QBV?QSEEnESnoﬁﬁVEhlpoan&ﬁﬁpegagﬁ%%zﬁi?ﬁﬁé%??ﬁxéhg vel |
as provides forfhalerahdf bexshchi Fyribes beCelvisRg agid exs8oMuNni cat ed by
t he gl ass panes 30, as they expand and contract. Al so shown formed within

the sash frane profiFerspera plubasi bgen fovrds thade thfo,cCaHtasha®t f rame
cavities. In adghtiog LA;FRRUEACEUL BYsFORUERIENGRe SUGH GAYI£16St PEQVi de

i ncreased structural rigidity to the assenbly sash franme. Further, It is
envi si oned t hatagmayradehtoayfy hgesi gande sonisegusedripor & cdramspiovéde f ox
vari ous structu*glvggggﬁ.ogsa 'Eh% e%%r%e%%hk% %th%quaterials, such as
desiccant, insulative na%eria , or theTike.” An addi'tional feature

di sclosed in FI G 3cFusthegealtanl,r dtehasnipeeecaaurdd, tisdtowhas a trough or

not ch recess bel ow t he outernnst ,surface Qf the external gl azing surface of

each i nternal gPRDRRGLPBGCOSACACASREr Ot eSSl Rona T3t GNitt (et Shir f ace

area contact begMeesxseakabh;andnghazior@d ,sun2GRsdneaaest Vol Wiss

availability for sealant material, as well as easier manufacturing in the

appl yi ng of seak@fP 8BYt Héagsafiren Fakiace diFesdl Igpntagiubeth ofhaddi ti ona

features are diéﬁk?ﬁ@@gb”v?ﬁ?lpeSt node enbodi nent shown in FIG 3c. These
offse

include: an interna arface 50, for 2 0o0cT2003 21

accommodati ng the thi'bkmefsoref, tilte igl ass ghejieet3@f arha nirererat i ol atoage

sl ope 52 forned,as,a downwardl.y sl qpin urfacg al.on he top of ,the

i nt er nal offsetlgaFFﬁgg 38%F8Fcﬁi&&ﬁ§4%:§ﬂﬂ? Qﬁﬁﬁéﬁﬁéﬁﬁﬁ t¥PEFnto a
noi sture col | ecaiyendshaneeldizddvantaqgd OliddHd1emd iih retdi i 1% CHANPRE 58
that provides for the dual functionality of retaining a glazing clip by
frictional inpi@A§Erent as well as providing a drainage conduit for
accunul at ed noi st ure- S [ I : t Jbedi ment of the
present invention islgfgﬁiEgﬁﬂﬁ%%?%%?%b%gﬁgﬁgégg%ﬁ??$ﬂﬁ% triple glazing.
Such an enbodi méntens idepitot edoviinga yan ningrmbered ol recegmant €dteul heépessence
of the teachings,of the present inyention. In such an enbodi nent, a sash
frame is provi d¥dnAQY; HE1E ARSSSaSh &S88™RYYazing 1 eg 60 formed integral Iy
with the sash franme. The sash frane itself is fornmed in a rigid, structura
manner, and provides all the necessary or required structural rigidity of
the conpleted sash frame. A second internal glazing leg 62 is further
formed integrally with the sash frane, and in a simlar manner as and
parallel to said first internal glazing leg. Additionally, a third
internal. glazing leg 64 is provided, located in the space fornmed between
the first internal glazing leg and the second internal glazing leg. In this
manner, a first separation space 66, between the first internal glazing |eg
and the third internal glazing |leg, and a second separation space 67

bet ween the second internal glazing leg and the third internal gl azing |eg,
are 2 00CT 2003 22




“formed. Each glazing leg incorporates a glazing surface upon which to nount

a gl ass pane 30. Each internal glazing |leg nmust extend mwarc?mmjma
. level of the inner sash frame surface 39 and protruding into Y ewl
opening (generally, 25). In keeping with the manufacturing nethods taught
her ei nbel ow wherein the sash frame is fully assenbled prior to glazing, it
woul d be necessary for the third internal glazing leg to extend inward,
above the | evel of one of the other internal glazing legs, and is =~ shown
herein as extendi ng iTRwarkd sakewne rt ke jlnelo oft H g 2aeand i t&inab, ol @zi ng
leg. In this manner, the triple glazi i ntegral spacing structure all ows
for three verti PEPViiAite ARallmprayiesy do n eapdie athi cinadhesh ve, or
seal ant 28 can fi.xed .hereby forma triple pane insulating
unit. O her adag\?al?ﬁ%ﬁé%o {‘%ﬁié’%’g?é‘égﬁt t eachi ngs can be envisioned. For
pur poses of exanpl esItand motfcayuwey off themipratdean, isemertlovaid ations are
described herein: 1. In _a tw-internal glazing | eg configuration, providing
one gl azi ng | egPERVEAG A dPREEF 256V S Ue B iKY Hiieratdata &t | ows
the user to affixsghdziyngnRangs k@ BRIh U fidtBmatierey &l lawing for an
alternate triple glazing configuration; 2. Incorporate nmuntin retaining
clips or recei vEig§uestERAd Ywisehiled led s @sickertofidmmechrnh nore pidds duyarl vy,
wi thin the separat.i S forned i d.ntegral .spacing structure forned
of the vertical Fyblslgg'gegglg‘%tlér fa galrgzulgﬁ'%ﬁtesg FIPRFTY OY S el the
use of a desiccghbzsegl deg.material that provides conventional structural
and vapor barrier charagteristics along with desiccant properties, nade

possible in a config FatfoRTORRC TalfieA R ten @S e e Y e ot act
with the interngkosdfitags ahtll® 3@ &Ml tdpaHie HUSRIR] dﬂi@'éﬂ@%sﬂ Gunits
in place of single glass gl azi ng panes, théereby allow ng the conbi ned
benefits of the2ffgMPéyhidlesgiadd card BT IHeEpdcataxmarsf arahpermdrast ai ned,
plate, bullet p r .. speci_al l.asses t coul d not, .ot herwi se be
subj ect to the hgg{qoggdSg%eggssﬁr%eg%ﬁgcgégglrlé T%Lor fiatl}?llur{ge oft realdﬁl??%n%?el G
units as gl azi nglpasesr ther ekylahnitawi ng for the expanded use of insul ating

gl ass wi ndows into a_yari et areas where h use is currentl

unavai | abl e. Additi ohil lﬁeﬁ\é‘f’i%}?ro%aetaﬁé’r&eﬁf;%egé)ﬁ@rsﬁrﬂﬂ 151/"%%*}/%9 ds@nt
invention, in aptovidevahi ahitedgatedbadilfEpahe WNIhdIPAVETRING s digl ude
the ability to include nmuntin bars between the seal ed insul ating space and
affixed direct| §SEBMPAE §B3K PLARYS A9rpedty SHARS it MaSt Ahove anry

envi si oned t hat t ti i n i having a frame

af fi xment poi nt e%&?ggﬁg&mgggqgnsgtrﬁghﬂm%é ggn(élvfg.%[q%nlé \Hraf%rl?%nézﬁt, shap

| ock fastener eFéneaAs abatinist tbeeciedge wift ihe @lessp thedeicowid stansd 3
formed by and w.thip.the sh_f er 24. In,this confiquration, it is
envi si oned t ha}tl\%ggggﬁb?naé?i grgéfﬁpﬁﬁing?%rh&aﬁgﬁ tdyrﬁelngarqed %%f)e °Ran

t hereby recei vethheseppasitt, e thiededly tlessanimg/@hdlsppfraurplty af ot yeipé such
clips 70 200CT ﬁogS 24 woyl d result in the nuntin assenbly being
retai ned withi nSEALPHsGPatrIEe dhkoe CoNdFart Witth Wafefirectly to the sash

frame. By way of Wr@kYi@“%gF%%%%ﬁrfem & Ot HRP- 5™ K By e L A0L o MRaNt

inlimtation, as shown in , amntin grid-elenment 75 can

i ncor porate a sBRSAVidamanr dogieginad esormutl tigatier editidowviurhith amd spshl

el enrent. Such a tguration t hen..be, receiv and retained, directly by
a clip receivi nagg%kﬁ%%&?nggﬁg’y éﬁlgl\ﬂqeﬁsl it r??dfssaes T et et 24, ~ use
of a plurality sksauphoffidlehehaand ssldawhwarid & lagainy resWdsise tie nuntin
assenbly being retained within the insulative space and yet affixed
directly to theS¥3SHafieReOtORRiStAIE -exanpl e of the utilization of the

t eachi ngs of the present di s¢) j t her i I s wherein

t he technol ogy taught%atrllg 3@?&?%%23%%%%;1&%&@0%%&& lﬁh‘é&rr%%%a% ure
of wi ndows nadepwpvhdeoed, iategrared omldtipemes asindmit eunit . arsdicda sh
configuration is _mad ossi bl e hhy use of .an internal glazing insert, 80,
forned in a nanﬁé?eg‘gr]ﬁel gfmagsa& W& Eé’[red:%ﬂ)d*ﬁéa \/ﬁf’(al? tW@&g% ¢ 1Neycept
made in a manner to be incorporated or inserted into a conventional wood or
al um num wi ndow i n a manner that woul d otherw se be done with a
conventional I1Gunit. As such, an integrated nultipane w ndow insert 80 is
di scl osed having an insert franme that incorporates an integral spacing
structure 24 fornmed integrally with the insert frame and protruding into
the view ng opening. The integral spacing structure 24 incorporates at

| east two vertical internal glazing 2 0 CCT ~0~~



" 25 surfaces 26 upon which adhesive, or sealant 28 is affixed. Sealant ~8
connecting each glass pane 30 to the integral spacing structure ;
. isolated fromeach other, thereby allow ng each piece of glass 2(?[j1tQﬁT 2003
function i ndependently. Tn this manner, the qualities of well performng
thermal air space are achieved while allowithg the glass to expand and
contract without stress on the glass to the, point where stress fracture
woul d occur. This structure also prevents the sealant fromdeformng to a
poi nt where it famagnes rdiatt dioldst rgictas aln ipiteegy itenpargk Chyn dblei added to
an ot herw se cogﬁﬁnthona% woodagégﬁggginun1sa h frame. In this manner,
stresses bet weef tHa GaddCarE © SHTHYHARY | it s R pPace,
w |l be transfepredese.the PVC insert, rather than against the wood or
al um num sash frame. 2. Detail ed Description of the Method of Producing the
Apparatus | n additiodt &3 R&@athad ifeediuten @ hdfommrsntadvaneagesn to
resulting from .eat ure f t fis ccording. to the
pr esent disclosh?%?a%%hgfbagﬁe rgggﬁgﬁﬁgHﬁgﬁ%ﬂghﬁgﬁﬁfégfﬂgi%%dp?%%%ss can
al so result. Asasgempliyhehmnuftadtizes of saaliartedica dsbiiul ddipesevai ndow
unit and sash cgnbination, having an integral spacing structure forned
integrally w t hPEFEOSESN 35 & ]a?f'cf rpijroot fg YARY tHRFRALM ng openi ng,

allows for an efficiamrt irBRWAGHLY 7 RIRCESS tHe Whdedhe) sesh: £8n bs
formed initially in an otherw se conventional manner. Subsequent to the 2

0 0 CT 200 26 i RFCVAMSr Gniiim egirad et myditumaney winglay sasht nendesaskeal ant
e o el L aE Ryt B YARY DA S APt P! (160 VPR Oy 001N

types, can be appli i rect to the vertical i'nternal glazing surfaces of
the fini shed saskaflearie bellexcten lwetauwsd drhe thetrarnalpgdwem tiong udiases and
spacing structure protrude into the view ng opening, the glass panes can
t hen be affixedCPBQ?ﬁ §&é@&ﬁ§? AC tHi"Y'point a glazing clip can be affixed

in a manner that hol d% glsashdthdl aea @@ YRHHY pYiddnal 1 0¥ Rgi bheto
seal ant to cure during the manufacturing process. Advantages of the present

met hod can be r 8&@VIyles één inteanated Padiss o igxdave: uthbweyied, sadly can
be summarized iBsLRAVALOEHNGR 19l IHCR B MAHOW JIRid iﬂn:gh};{ MpOOELLLfat 1S

| ess capital intensive and requires fewer nanufactur eps, equl pnent
and personnel tHaembaly iexteaguin eduns ayarifeasthy eonevrelowsngisting exiting | G

units. As desig .a _dewvi enpodyi ng .t he .t eachi ngs of the present
invention is eag?)gglgigpﬁfe%%%?;esfl&ce%ﬁ Wdt&&?ﬁ%%%' is included to
illustrate the oper atriton sofanidvhe) et eyatidgite S8tk | SnV@ht M8ANEL O
limt the scope of the invention. As one can envision, an individual

skilled in the PEP¥HESt aay tintiegradgd mulitdpane windoyprazkhtar@asasigs,

woul d be capabl g sQbri1§ORPRAAY A ITRY S R Isidsyghat are
anticipated within this disclosure. Therefore, the scope of the invention
is to be broadl gheirgicted igHiyrsby the fol |l owi ng cl ai ns. 2 0 0 CT 200 27

What is clained is: %t %éngﬂgﬂﬁgyafgé¥ﬁ¥%Lgyttﬁé”g¥é§g£@:invention to
provide an integrated multipane window unit and sash
assembly that allows for the elimination of separately
manufactured and installed conventional type IG units.

It is another feature of the present invention to
provide a process for manufacturing such an integrated
multipane window unit and sash assembly.

Briefly described according to one embodiment of

the present invention, an integrated multipane window




“a wi ndow sash that provides a structural frame having an inside perineter;
a gl azi ng pane spacing and nounting structure conprising at |east two

. spaced, parallel glazing legs formed integrally with and exte
main structural portion of said w ndow sash, said spaced Iegsgﬂ%ﬂ%pﬂggﬁﬁga

in ends that define a viewing perineter sgaller than said inside perineter
to provide a view ng opening for said window unit, said ends being
i ndependent of one anot her and unconnected al ong substantially the entire

view ng peri metgt; Ofamal ch s rushbL Abe [0ATS t0; BECCLUGCLLDE, ! LansEer of
stresses therebetween; a first glazing pane having édges eplnlﬁg a
perineter that g ediar ihaorgarateseannfinpegirakbt epaandgl essuthamet he

inside perineter of said structural fr , sajd_first glazing pane being
adhesi vel y rmuréoerd“‘?% e ﬁ%n‘é”blf‘ gﬂ?dsﬁ%zfﬁ@mf‘e@gdsﬁEﬁ%FHQﬂnﬁhe
gl azi ng pane edgeﬁoaﬁﬁbLw&&w&ﬁgab@@ﬂiﬁ?pngTﬁgb§h@g bahl ¥pkhengntire first

gl azi ng pane perinmeter; and a second gl azing pane having edges defining a
peri meter that SSruflesierinerrresrtiesi el hgaper Frvet serandal 2nge@aslzo0 28

| ess than the ISl e petiIBLeLs oSl dnBLhUSLHERL vL! 80°, c3gld secqpd
gl azi ng pane bel ng adhesi vely rount éd to Fl 0at on the ofher of ‘saird gl azi ng
| egs such that tthies gtazf igupaneordgese apertbonasbfassetllantongnavhstianti al |y

the entire second .gl azin e perimreter; said spaci and nmountin
structure nai nt%f rﬁf%ﬁgﬁggt nﬂ%ﬁbsﬁf?ﬁ%@g 6FeséF8?gF?gtf$ﬁﬁ §8€8nd
gl azi ng panes ssisd@nttledtebpasdlbRingOeg8rNpEher o hadsf kyed space

t her ebet ween, such that the glazing panes are isolated fromone another and
function i ndepeitieFtign \FePR¥2EPEYt to stresses. 2. A nultipane wi ndow unit

i n accordance with qgﬁngagawpﬁégigfsghgygkggggg Qﬁgggﬁéhggéﬁgnbgheir

respective glazing legs wtho drrect contacti 1'on of the
gl azing | egs. 3eadiy tseamef momdble uprésentadieciianueew hbhwekarm 2 wherein

said glazing plgnes do not directl ontact an ortion qof said sash. 4. A
nul ti pane wi ndow Thi t27 %c%%?%%ﬁ%%eajfﬂ gbﬁiﬂ¥?8ﬁﬂépgiH%SQPg%sﬁacing and
mounting st r uctieexd ensisr f& A1 64 ﬂ%mghgaﬁérw%abal uRQEL | @RdOknsai d wi ndow

sash toward sai d view ng openi ng. C T 2003 29 5) A nmultipane w ndow
unit in accordaferaveHh negehes 10f manufacturing the same. |

These advantages can be capsulized by the
unexpected results obtained in conventional thermal
cycling “hot box” tests in which typical IG unit fails
due to stress in about 12 weeks, but a unit made in
accordance with the present teachings can exceed 25
weeks without failures.

Briefly described according to one method of
manufacturing such an embodiment of the present
invention, the use of an integrated multipane window
unit and sash combination having integral spacing
structure formed integrally with the sash frame and
protruding into the viewing opening allows for an
efficient manufacturing process in which the sash can
be formed initially in an otherwise conventional

manner. Subsequent to the initial forming of a



"wherein the integral w ndow sash and spaci ng and nounting stru r QTE 0
formed fromalumnum 6. A nultipane wi ndow unit in accordanceibﬂtﬂ Iaqug

- wherein the integral w ndow sash and spacing and nounting structure are
formed froma polynmer. 7. A nultipane wi ndow in accordance with claim®6
wherein said pol yner conprises polyvinylcigoride. 8 A nmultipane w ndow
unit in accordance with claim1l wherein the adhesive nounting is provided
by a seal ant conprising at | east one of a heat curable platinumcatalyzed

silicone rubbest rpetyuaatiyand.qgipdlgssit ey sedidintel éiadbesbyea 9. A
mul ti pane wi ndow unit in accordance with claim1 wherein the adhesive
nmounting i s pr&FFYEEIBR Lak YRSy Ve Fu GG §Y8%butd| @EPBREYnEYPe10. A
mul tipane w ndew Walch, Iy RGCOAANGR Wddy daidn ey el g ahel eastioge of an
absor bent and adsorbenty térial is péé?%ﬁcnmg?éﬁt I'n saigﬁ?ixed épace. 11.
A nul ti pane w Addwrmailt dilmzdoeprdefeeeas tdf dle niilnivieedi pash Fease.one of

an absorbent apnd_adsorbent erial_is positioned within a cavity of an
extrusi on for mg iargCenss aF dathAmPa e 4% T4 (P TRt Space. 2 0 0

C T 2003 spacing structure protrude into the viewing opening,
the glass panes can then be affixed to the sealant.
At this point a glazing clip can be affixed in a
manner that holds the glass in place temporarily while
allowing the sealant to cure during the manufacturing
process.

Advantages of the present method can be readily
seen from the present disclosure; however, they can be
summarized in the providing of such a window unit in a
manner that is less capital intensive and requires
fewer manufacturing steps, equipment and personnel
than what is required to manufacture windows using

exiting IG units.



"30 12. A nultipane window unit in accordance with claim 1l whergi ' :
spaci ng and nounting structure includes a trough comuni cati ngzﬂtqeggizpoa
. fixed space, said trough containing said at | east one of an absorbent and
adsorbent material. 13. A nultipane window unit in accordance with claiml
further conprising a nuntin bar sinulatimgassenbly positioned within said
fi xed space. 14. A multipane window unit in accordance with claim 13
wherein said nuntin bar sinulating assenbly is affixed to said spacing and
nmounting structure. 15. ABRIEF| DPEAGRIPRIONW OFi THENDRAWINGSnce with claim 14
wherein said nuntin bar sinulating assenbly has notches at ends thereof

whi ch are adapted t 8hengadyankiegie scandefiseidineg i Itheatondrerends of said

gl azing | egs. Ul t | e, W w,uni.t in cordance w.th claim 15
wherein said r%?lvgﬁ\ﬁg]élg hgt%ghg\gc{ag%r g%&tveg the emn soooq‘C Vfl\f/iéeh rFuen}tefrne ar

si mul ati ng assepbkite T3l lAwimot mpare dsitrddwdinids aamyEiai ngid ac v nelow sash
t hat provides g gtructural,frane haan%han i nsi de perineter; a glazing pane
spaci ng and noUAtPRgLEt FEBYWE e ndd Bhn &G AAGPMHANYY 1 BaweHH Sy from a

Mai N Struct ur ak nPQhl AN 19kes A1dndndow 22 3le i3I & a7itP pane spacing and

symbols, and in which:

FIG. 1 is an exploded perspective view of a
window sash frame according to the prior art;

FIG. 2 is an exploded perspective view of a
window sash frame according to a first preferred
embodiment of an integrated multipane window unit and
sash assembly according to the present invention;

FIG. 3a is a partial cross sectional view of a
sash frame element according to a first configuration
of the present invention;

FIG. 3b a partial cross sectional view of a sash
frame element according to a second configu{ation of
the present invention;

FIG. 3c is a partial cross sectional view of a
sash frame element according to a third configuration
of the present invention;

FIG. 3d a partial cross sectional view of a sash
frame element according to a fourth configuration of
the present invention; and

FIG. 4a is a partial exploded perspective of a
muntin assembly connection shown in combination with

the present invention;



"2 00 cr ~00~ 31 nounting structure defining a view ng perineter snaller
than said inside perineter to provide a view ng opening for sa@ﬂmﬂ@@v@ﬂ[ﬁ
.unit; a first glazing pane having edges defining a perineter that iIs
greater than said viewing perineter and | ess than the inside perineter of
said structural franme, said first glazinglpane being adhesively nounted to
float on a first side of said glazing pane spaci ng and nounting structure
such that the glazing pane edges are unconstrai ned al ong substantially the
entire first gl azi ng'ganellpeird retprt ald exshedad o aghagt paseofiaghng edges
defining a perineter that is greater than said view ng perineter, and |ess
than the insi dé‘qg:eq"?nr‘?éieerdeo?l%hi Std JEr it 353PRP L ¥ aFanRREBABNgI azi ng
pane bei ng adhegio@ YidusMSith40Ldd QAL 19N e SEEONEh ST fgy 0 + $8h4 ghaZ' ng
pane spaci ng and nounting structure such that the gl azing pane edges are
unconstrai ned al ong Eifbstanis & IBatthe erg¥oes sseohtogt hzv hgwpafieaperi net er ;

said spacing a j t r pga_':p i.nj n i hdow surfaces of
said first and%%e%%h%}téﬁzﬁsln%%ﬁaéjne% su s%%ﬁ%?l%%a‘?%?% rq o 8?10&%& her
with a fixed spassdriteriebedmeissm Sauchiddatithea gheadagrpasesiadewi sol at ed

2 0 CCT 200 32 fa:ﬁ(j}m one anot her and function independently with respect to
stresses. 18. A ti pane window unit in accordance with claim

&



"17, wherein said glazing pane spaci ng and nounting structure conprises at

| east two spaced, parallel glazing legs fornmed integrally with d
.extending fromsaid main structural portion of said w ndow saslz‘nsgqr 2003
spaced legs termnating in ends that define said viewi ng perineter, said
ends bei ng i ndependent of one another. 1915A nultipane wi ndow unit in
accordance with claim 18, wherein said first glazing pane is adhesively
nounted to float on one of said glazing | egs, and the second gla zing pane
i s adhesively nount ed PBSERIBTION OB-THELRREEERREDJEMBODIMENTS)s. 20. A
mul ti pane wi ndow unit conprising: a w ndow sash that provides a structura
frame having an inside perineter; a glazing pane spaci ng and nounting
structure conprj Si %@éiﬂ&@sﬁeédﬁmd@fp@ﬁé‘léﬁa%%éng | egs formed
integrally wt ' ' tion of said w ndow
sash, said spaced | &isferrimqatdngtd nFERdsL t hat caeténeianal elsngnpéri net er

smal l er than said insid erineter. to provide a view opening.for said

wi ndow uni t, sgﬁgEg%dgxggﬁﬁaifHaéagﬁdE%?u ?CBﬁﬁeaﬂgrhgg éﬁauhﬁgbﬂﬁected 2
0 0 c~ Zoo3 33 ialduves substandi@l | yat iSa €8t i b&r VI BW Pgried g@heﬁcamﬁysai d
structural frame to preclude the transfer of stresses therebetween; a first
gl azi ng pane h&f iy alyeaw defe bl nEerme@dr f hat cretaht ferypeat BPLLRYN said

vi ewi ng peri net &ﬁg@l S q§§? insi { er .o L euctural
frame, said fingig aziﬁg'ﬁgne %?ﬁ%hgghgg?gg %nﬁ%uﬁ?e lggéglgggHg% one of
said glazing | s lreoldlew setwamee jl B2 ngngafktuhdvecogdetdyesldetirni ng a

perineter that is greater than said, view ng perineter a L ess than the

i nsi de perimet ét* Y iééc&%?r%%?u %T;??ﬁﬁ%,gga?amgeiﬂﬁa g?ﬁ%sng pane bei ng
adhesi vel y mourdgghiei ¢d ©8én opitheo Pt Behe £ s8I drgbati BBel e88ersaikd spaci ng
and nounting structure nai ntaining planar w ndow surfaces of said first and

second gl azi ng §RARS FLbErANEF arpt phPal | 2paiankath 66haPPWMER &Of thed
space therebet yagn,, sychd hal gL heq gl @ﬁ%ngpgéeﬁsbaeews%ass%eefrr e& one
anot her and function I ndependently wth respect to stresses.

bond a pair of glass panes 19 to either opposite side

of the spacer bar 11.

Referring to FIG. 2, an integrated multipane
window unit and sash combination 20 is disclosed
having a sash frame 22 that incorporates an integral
spacing structure 24 formed integral with the sash
frame and protruding into the viewing
opening (generally, 25). The integral spacing
structure 24 incorporates at least two vertical
internal glazing surfaces 26 upon which adhesive, or
sealant 28 is affixed. Sealant 28 connecting each
glass pane 30 to the integral spacing structure 24 is
isolated from each other, thereby allowing each piece
of glass 30 to function independently.

It has been found that the qualities of well
performing thermal air space are the allowing for

glass to expand and contract without stress on glass



"200CT ~~33 34 21. Anethod for fabricating an insulating glass w ndow

sash, conprising the steps of: formng a structurally rigid sa han
.inside perinmeter with a gl azing pane spaci ng and nounti ng struZIQr@‘c-'ng603

extending fromsaid inside perinmeter; said spacing and nounting structure

defining a reduced perineter within said Lesi de perineter and providing at
| east two nmounting surfaces for nounting separate gl azi ng panes, each pane
having a perineter that is less than the inside perinmeter of the sash and

greater than sdid paethicethges i stetess apptyiung sealdnbctarsai drmaonti ng

surfaces; and applyin i | azi n anes to,the seal ant .on respective ones
of said nnuntiﬁgﬁgﬁ¥fa. ?éggg% ??éh£%h%°g?%ﬁ?ﬁgwéﬁﬁ@s aﬁisaaﬁesively

mount ed via thensigadfi dtordd0ata DniddegF £6PECt 5YRCEDYRLERde8UBERGREN
wherein said spacing and nounting structure naintains planar w ndow

surfaces of saitlafaAmy fpmansupsthnineariyabhyatpke pdasgehtbeher with a
fixed space th?%%%v%@ti(ﬁh et Qg 'fo?cﬁﬁédgﬁggsg‘egho%l ghm 21, Jherein
nou ructu ?ates the g fr 8m’8

t he spacing an nting s re 150 azrng-panes ne
anot her such thHHt tdheaqanmtsréatty i gpon ntiependsnt Eyenehh wéspedbk to

stresses. 23. A nethq%}accordance with claim 21, conprisin% t he ste% of

I
appl yi ng a desi%dant i tht e 5 S kage spigguoh the sealant, and NO
to the opposing pane of glass, thexeby allowing such

stress and movement to occur in a manner that
diminishes the full load of such forces on glass and
sealant. This is done by providing the integrated
spacing structure that allow the glass elements to
“float” on sealant between extrusion, thereby
preventing direct contact of glass to vinyl. |
Further detail is shown in FIG. 3a. As

. described, the sash frame 22 incorporates directly an
integral spacing structure 24. The integral spacing
structure 24 is formed integral with the sash frame.
The sash frame 22 itself is formed in a rigid,
structural manner, and provide all the necessary or
required structural rigidity of the completed sash
frame. Unlike with conventional windows, there is no
rigid IG unit that inevitable must function to provide
a certain amount of structural rigidity to the system.
The function of the integral spacing structure 24 is
two-fold: first, to provide a separation space, “D”,
between glass panes 30 in order to form an insulating
air space 32; second, to provide a pair of glazing
surfaces, shown as internal glazing surfaces 26, upon

which to mount each glass pane 30.



"24. A nmethod in accordance with claim 21, conprising the step of nounting

at least one simulated nuntin to said spaci ng and nounting strLgpraCJEzgga
.simulated nuntin residing within said fixed space after said gl@azing pa
are applied. 25. A nethod in accordance with claim 21, wherein said glazing
panes are nmounted to their respective nounying surfaces substantially
si mul t aneousl y. ~ ~0cT~~ 35 26. Anethod in accordance with claim
25, wherein said glazing panes are applied in a vertical position. 27. A

met hod in accordancéﬁ@ﬁtPVﬂeprnﬁmlemmma@iﬁoﬁﬁ&dagé@zhngr@mﬁeélém@napplied
[ [ ition. nethod in accordance with claim?21, wherein

verti cal S
ggig élaz:ng pgﬁ%§“5? Qﬂﬁﬂl%ﬁF#Wp%.%%r%&%%%a?a%%sf¥?%ﬁ spgfagemdthod in
accordance Wi t il alﬁﬂg&fafoéwéﬂ@gsﬁﬁ?cfﬁ%’ 9 ﬁ@@%yggeegbaéhggraeads to

said sash after the gl azing panes are app
above the level of the inner sash frame surface 34 and

protruding into the viewing opening (generally, 25).
The integral spacing structure 24 incorporates at
least two vertical internal glazing surfaces 26 upon
which adhesive, or sealant 28 is affixed. Sealant 28
connecting each glass pane 30 to the integral spacing
structure 24 is isolated from each other. This
protrusion allows for a number of manufacturing
benefits, which are described below, as well as
allowing the sash frame 22 itself to be formed and
designed to provide all the necessary structural
rigidity that is required by the completed sash
assembly. .Only with the sash frame 24 completed and
having the internal glazing surfaces 26 being
accessible above the inner sash frame surface 34, the
glazing panes 30 can be accessed and fitted onto the
 finish sash frame 24. Otherwise, the sash frame would
be required to be built onto the glass pane 30,
resulting in the glass pane 30 being required to
provide the structural integrity during the
manufacturing process. Although such an embodiment is
envisioned, and may exhibit éome of the benefits
anticipated by the present disclosure, such an
embodiment is not considered to incorporate the best
"mode of the present disclosure.
Finally, a bead of sealant 28 is shown affixed to

both the internal glazing surface 26 as well as the
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glass pane 30. Since the expansion coefficient of
glass is less than that of a PVC extrusion, such a
sealant configuration prevents the glass 30 from
making direct contact with the extrusion vinyl. This
minimum contact between glass 30 and space 24 avoids
the disadvantages inherent in the state of the art,
yet forms both a thermally sealed and structurally
sealed air pocket formed on two sides by a glass
‘panel, and around its periphery. Further, it is-
anticipated that the dimensions of the glazing pane 30
would be overall less than that of the inner sash
frame surface 34, thereby allowing for the glass to
expand and contract without Stresses that result in
failure on either ;he glass or the sealant. Further
still, any glass rests above this extrusion shelf
structure, thereby eliminating any stress against the
edge'of the glass that could cause cracking, as well
as providing for water drainage away from the sealant,
thereby lessening the opportunity for the sealant to
come into contact with water. 4

Also envisioned is the otherwise conventional use
of glazing clips 36, for providing an aesthetic visual
barrier to the glazing elements of the unit. Further,
glazing clip 36 can also be used in a manner such as
to hold the glass 30 in place temporarily while
allowing the sealant 28 to cure during the
manufacturing process.

FIG. 3b shows a second preferred embodiment of
the present invention utilizing an integral spacing

structure 24 that further provides provide a
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810%K&f() ows for each pane o glass to expand and contract
independently without stresses that result in failure
on either the glass or the sealant. Also, such a
configuration provides added sound deadening
characteristics in that the minimal possible surface
area is shared between glass and spacer.

Finally, FIG. 3b shows a configuration wherein
multiple beads of sealant 28 are shown affixed to both
the internal glazing surface 26 as well as the glass
pane 30. Such multiple beads would allow for the use
of separate structural adhesive and vapor barrier
sealants.

FIG. 3c shows a third prefefred embodiment of the
present invention, and depicts the current best mode
of the present invention utilizing an integral spacing
structure 24 that further provides provide a
separation space and a plurality of internal cavities
and external feature surfaces. A pair of parallel,
vertically spaced internal glazing legs 35 further
form a desiccant receiving cavity 40. In this manner,
desiccant (not shown), as well as desiccant of an

otherwise conventional type can be incorporated into
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such a receiving cavity 40 and provided with air
conduits 42 which provide fluid communication between
the receiving cavity 42 and the internal, thermally
sealed air space formed between the glazing panels 30.
Each glazing leg 35 provides a glazing surface upon
which to mount each glass pane 30, as well as provides
for lateral flexibility for receiving stresses
communicated by the glass panes 30 .as they expand and
contract.

Also shown formed within the sash frame profile
are a plurality, in this case two, internal frame
cavities. 1In addition to manufacturing convenience,
such cavities provide increased structural rigidity to
the assembly sash frame. Further, it is envisioned |
that many such cavity designs can be incorporated to
provide for various structural needs, as well as to
receive other materials, such as desiccant, insulative
material, or the like.

' An additional feature disclosed in FIG. 3c is a
sealént receiving recess 46, shown as a trough or
notch recess below the outermost surface of the
external glazing surface of each internal glazing leg.
Such a structure allows for increased surface area
contact between sealant and glazing surface, increased
volume availability for sealant material, as well as
easier manufacturing in the applying of sealant to the
glazing surface.

Finally, a number of additional features are
disclosed in the best mode embodiment shown in FIG.

3c. These include: an internal offset surface 50, for
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accommodating the thickness of the glass pane 30; an
internal drainage slope 52 formed as a.downwardly
sloping surface along the top of the internal offset
surface 50 for aiding in the drainage of moisture into
a moisture collection channel 56; and, a glazing clip
retaining channel 58 that provides for the dual
functionality of retaining a glazing clip by
frictional impingement as well as providing a drainage
conduit for accumulated moisture.

As shown in FIG. 3d, an alternate embodiment of
the present invention is provided depicting the
capability of triple glazing. Such an embodiment is
depicted simply in order to communicate the essence of
the teachings of the present invention. In such an
embodiment, a sash frame is provided having a first
internal glazing leg 60 formed integrally with the
sash frame. The sash frame itself is formed in a
rigid, structural manner, and provides all the
necessary or required structural rigidity of the
completed sash frame. A second internal glazing leg 62
is further formed integrally with the sash frame, and
in a similar manner as and parallel to said firét
internal glazing leg. Additionally, a third internal
glazing leg 64 is provided, located in the space
formed between the first internal glazing leg and the
second internal glazing leg. In this manner, a first
separation space 66, between the first internal
glazing leg and the third internal glazing leg, and a
second separation space 67 between the second internal

glazing leg and the third internal glazing leg, are
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formed. Each glazing leg incorporates a glazing
surface upon which to mount a glass pane 30. Each
internal glazing leg must extend inward, above the
level of the inner sash frame surface 34 and
protruding into the viewing opening (generally, 25).
In keeping with the manufacturing methods taught
hereinbelow wherein the sash frame is fully assembled
prior to glazing, it would be necessary for the third
internal glazing leg to extend inward, above the level
of one of the other internal glazing legs, and is '
shown herein as extending inward above the level of
the second internal glazing leg. In this manner, the
triple glazing integral spacing structure allows for
three vertical internal glazing surfaces 26 upon
which adhesive, or sealant 28 can be affixed and can
thereby form a triple pane insulating unit.

Other adaptations of the present teachings can be
envisioned. For purposes of examples, and not by way
of limitation, several variations are described
herein:

1. In a two-internal glazing leg configuration,
providing one glazing leg extending upward above the
other in a manner that allows the user to affix
glazing panes to both surfaces, thereby allowing for
an alternate triple glazing configuration;

2. Incorporate muntin retaining clips or receiving
notches within the sash profile, and more
particularly, within the separation space formed in
the integral spacing structure formed of the

vertically spaced internal glazing legs;
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3. The use of a desiccant sealant material that
provides conventional structural and vapor barrier
characteristics along with desiccant properties, made
possible in a configuration that allows the internal
cavity to have contact with the internal surface of
'the sealant;

4, The use of traditional IG units in place of
single glass glazing panes, thereby allowing the
combined benefits of the two technologies; and

5. Incorporation of tempered, stained, plate, bullet
proof, or other specialty glasses that could not
otherwise be subject to the heat and pressures
necessary for curing of traditional IG units as
glazing panes, thereby allowing for the expanded use
of insulating glass windows into a variety of areas
where such use is currently unavailable.

Additional benefits of the designs generated by
the present invention, in all its variations,
embodiments, and improvements, include the ability to
include muntin bars between the sealed insulating
space and affixed directly to the sash frame. As best
shown in FIG. 4a, it is envisioned that a separate
muntin retaining clip 70, having a frame affixment
point 71, shown as an otherwise conventional friction
fit, snap lock fastener element that is received
within a clip receiving slot 73 formed by and within
the sash frame member 24. 1In this configuration, it
is envisioned that a muntin grid comprising hollow
type grid members can thereby receive the opposite end

of the clip 70. Use of a plurality of such clips 70
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MX S) S* S+SrdVH@J Offe sash frame. By way of merely one further
example of many possible, and not meant in limitation,
as shown in FIG. 4b, a muntin grid element 75 can
incorporate a sash frame receiving notch 76 directly
within the grid element. Such a configuration can
then be received and retained direaqtly by a clip
receiving slot 73 formed by and within the sash frame
member 24. Use of a plurality of such notches and
slots would again result in the muntin assembly being
retained within the insulative space and yet affixed
directly to the sash frame.

One final example of the utilization of the
teachings of the present disclosure is further shown
in FIG. 5, wherein the technology taught and described
is adapted for use in the manufacture of windows made
with wood, aluminum, or other sash material. Such a
configuration is made possible by use of an internal
glazing insert 80, formed in a manner similar as
anticipated above with the sash frame, except made in
a manner to be incorporated or inserted into a
conventional wood or aluminum window in a manner that
would otherwise be done with a conventional IG unit.

As such, an integrated multipane window insert 80
is disclosed having an insert frame that incorporates
an integral spacing structure 24 formed integrally
with the insert frame and protruding into the viewing
opening. The integral spacing structure 24

incorporates at least two vertical internal glazing
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the integral spacing structure 24 is isolated from
each other, thereby allowing each piece of glass 30 to
function independently. In this manner, the qualities
of well performing thermal air space are achieved
while allowing the glass to expand and contract
without stress on the glass to the,point where stress
fracture would occur. This structure also prevents
the sealant from deforming to a point where it fails
to maintain structural integrity, and can be added to
an otherwise conventional wood or aluminum sash frame.
In this manner, stresses between the glass and
sealant, which will inevitably take place, will be
transferred to the PVC insert, rather than against the

wood or aluminum sash frame.

2. Detailed Description of the Method of Producing

the Apparatus

In addition to the functional and performance
advantages resulting from the features of an apparatus
configured according to the present disclosure,
numerous improvements to the manufacturing process can
also result. As such, the manufacture of an
integrated multipane window unit and sash combination,
having an integral spacing structure formed integrally
with the sash frame and protruding into the viewing
opening, allows for an efficient manufacturing process
in which the sash can be formed initially in an

otherwise conventional manner. Subsequent to the
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sealant, either of a structural type, vapor barrier
type, a combined type, or both types, can be applied
directly to the vertical internal glazing surfaces of
the finished sash frame. Next, because the internal
glazing surfaces and spacing structure protrude into
the viewing opening, the glass panes can then be
affixed to the sealant. At this peint a glazing clip
can be affixed in a manner that holds glass in place
temporarily while allowing the sealant to cure during
the manufacturing process.

Advantages of the present method can be readily
seen from the present disclosure; however, they can be
summarized in the providing of such a window unit in a
manner that is less capital intensive and requires
fewer manufacturing steps, equipment and personnel
than what is required to manufacture windows using
exiting IG units.

As designed, a device embodying the teachings of
the present invention is easily applied. The foregoing
description is included to illustrate the operation of
the preferred embodiment and is not meant to limit the
scope'of the invention. As one can envision, an
individual skilled in the relevant art, in conjunction
with the present teachings, would be capable of
incorporating many minor modifications that are
anticipated within this disclosure. Therefore, the
scope of the invention is to be broadly limited only

by the following claims.
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What is claimed is:

1. A multipane window unit comprising:

a window sash that provides a sFructural frame
having an inside perimeter;

a glazing pane spacing and mounting structure
comprising at least two spaced, parallel glazing legs formed
integrally with and extending from a main structural portion
of said window sash, said spaced legs terminating in ends
that define a viewing perimeter smaller than said inside
perimetef to provide a viewing opening for said window unit,
said ends being independent of one another and unconnécted
along substantially the entire viewing perimeter of said
structural frame to preclude the transfer of stresses
therébetween;

a first glazing pane having edges defining a
perimeter that is greater than said viewing perimeter and
less than the inside perimeter of said structural frame,
said first glazing pane being adhesively mounted to float
on one of said glazing legs such that the glazing pane edges
are unconstrained aldng substantially the entire first
glazing pane perimeter; and

a second glazing pane having edges defining a

perimeter that is greater than said viewing perimeter and
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less than the inside perimeter of said structural frame,
said second glazing pane being adhesively mounted to float
on the other of said glazing legs such that the glazing pane
edges are unconstralned along substantialiy the entire
second glazing pane perimeter;

said spacing and mounting structure maintaining
planar window surfaces of said first and second glazing
panes substantially parallel to each other with a fixed
épace therebetween, such that the glazing panes are isolated
from one another and function independently with respect to
Stresses.

2. A multipane window unit in accordance with claim 1
wherein said glazing panes float on their respective glazing
légs without directly contacting any portion of the glazing
legs.

3. A multipane window unit in accordance with claim 2
wherein said glazing planes do not directly contact any
portion of said sash.

4, A multipane window unit in accordance with claim 1
wherein said spacing and mounting structure extends from
said main structural portion of said window sash toward said

viewing opening.
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5. A multipane window unit in accordance with claim 1
wherein the integral window sash and spacing and mounting
structure are formed from aluminum.

6. A multipane window unit in accordance with claim 1
wherein the integral window sash and spacing and mounting
structure are formed from a polymer.

7. A multipane window in accordance with claim 6
wherein said polymer comprises polyvinylchloride.

8. A multipane window unit in accordance with claim 1
wherein the adhesive mounting is provided by a sealant
comprising at least one of a heat curable platinum catalyzed
silicone rubber, polyurethane, polysulfide, or a hot melt
adhesive.

9. A multipane window unit in accordance with claim 1
wherein the adhesive mounting is provided by an acrylic-
functional isobutylene polymer.

10. A multipane window unit in accordance with claim 1
wherein at least one of an absorbent and adsorbent material
is positioned within said fixed space.

11. A multipane window unit in accordance with claim 1
wherein at least one of an absorbent and adsorbent material
is positioned within a cavity of an extrusion forming said

sash and communicates with said fixed space.
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12. A multipane window unit in accordance with claim 1
wherein said spacing and mounting structure includes a
trough communicating with said fixed space, said trough
containing said at least one of an absorbént and
adsorbent material.

13. A multipane window unit in accordance with claim 1
further comprising a muntin bar simulating assembly
positioned within said fixed space.

1l4. A multipane window unit in accordance with claim
13 wherein said muntin bar simulating assembly is affixed to
said spacing and mounting structure.

15. A multipane window unit in accordance with claim
14 wherein said muntin bar simulating assembly has notches
at ends thereof which are adapted to engage with
corresponding rails at the ends of said glazing legs.

16. A multipane window unit in accordance with claim
15 wherein said rails have notches to receive the ends of
the muntin bar simulating assembly.

17. A multipane window unit comprising:

a window sash that provides a structural frame
having an inside perimeter;

a glazing pane spacing and mounting structufe
formed integrally with and extending from a main structural

portion of said window sash, said glazing pane spacing and
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mounting structure defining a viewing perimeter smaller than

said inside perimeter to provide a viewing opening

window unit;

for said

a first glazing pane having edges defining a

perimeter that is greater than said viewing perimeter and

less than the inside perimeter of said structural frame,

said first glazing pane being adhesively mounted to float

on a first side of said glazing pane spacing and mounting

structure such that the glazing pane edges are unconstrained

along substantially the entire first glazing pane perimeter;

and

a second glazing pane having edges defining a

perimeter that is greater than said viewing perimeter and

less than the inside perimeter of said structural frame,

said second glazing pane being adhesively mounted to float

.on a second side of said glazing pane spacing and mounting

structure such that the glazing pane edges are unconstrained

along substantially the entire second glazing pane

perimeter;

said spacing and mounting structure maintaining

planar window surfaces of said first and second glazing

panes substantially parallel to each other with a fixed

space therebetween, such that the glazing panes are isolated
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from one another and function independently with respect to

stresses.

18. A multipane window unit in accordance with claim

17, wherein said glazing pane spacing and‘mounting

structure

comprises at least two spaced, parallel glazing legs formed

integrally with and extending from said main structural

portion of said window sash, said spaced legs terminating in

ends that define said viewing perimeter, said ends

independent of one another.

being

19. A multipane window unit in accordance with claim

18, wherein said first glazing pane is adhesively mounted to

float on one of said glazing legs, and the second glazing

pane is adhesively mounted to float on the other of said |

glazing legs.
20. A multipane window unit comprising:
a window sash that provides a structural

having an inside perimeter;

frame

a glazing pahe spacing and mounting structure

comprising at least two spaced, parallel glazing legs formed

integrally with and extending from a main structural portion

of said window sash, said spaced legs terminating in ends

that define a viewing perimeter smaller than said inside

perimeter to provide a viewing opening for said window unit,

said ends being independent of one another and unconnected
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along substantially the entire viewing periméter of said
structural frame to preclude the transfer of stresses
therebetween;

a first glazing pane having edgés defining a
perimeter that is greater than said viewing perimeter and
less than the inside perimeter of said structural frame,
said first glazing pane being adhesively mounted to float
on one of said glazing legs; and

a second glazing pane ha?ing edges defining a
perimeter that is.greater than said viewing perimeter and
less than the inside perimeter of said structural frame,
said‘second glazing pane being adhesively mounted to float
on the other of said glazing legs;

said spacing and mounting structure maintaining
planar window surfaces of said first and second glazing
panes substantially parallel to each other with a fixed
space therebetween, such that the glazing panes ére isolated

from one another and function independently with respect to

stresses.
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forming a structurally rigid sash having an inside perimeter with a glazing pane
spacing and mounting structure extending from said inside perimeter;
said spacing and mounting structure defining a reduced perimeter within said
inside perimeter and providing at least two mounting surfaces for mounting separate
glazing panes, each pane having a perimeter that is less than the inside perimeter of the
sash and greater than said réduced perimeter;
applying sealant to said mounting surfaces; and
applying said glazing panes to the sealant on respective ones of said mounting
surfaces, such that the glazing panes are adhesively mounted via the sealant to float on
the respective mounting surface;
wherein said spacing and mounting structure maintains planar window surfaces
of said glazing panes substantially parallel to each other with a fixed space

therebetween.

22. A method in accordance with claim 21, wherein the spacing and
mounting structure isolates the glazing panes from one another such that the panes

function independently with respect to stresses.

23. A method accordance with claim 21, comprising the step of applying a

desiccant within said fixed space.

24. A method in accordance with claim 21, comprising the step of mounting
at least one simulated muntin to said spacing and mounting structure,

said simulated muntin residing within said fixed space after said glazing panes
are applied.

25. A method in accordance with claim 21, wherein said glazing panes are

mounted to their respective mounting surfaces substantially simultaneously.
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26. A method in accordance with claim 25, wherein said glazing panes are

applied in a vertical position.

27. A method in accordance with claim 21, wherein said glazing panes are

applied in a vertical position.

28. A method in accordance with claim 21, wherein said glazing panes are

applied in a horizontal position.

29. A method in accordance with claim 21, comprising the step of applying

glazing beads to said sash after the glazing panes are applied.



