2 0 OCT 2003 1 I NTEGRATED MULTI PANE W NDOW UNI' T AND SASH ASSEMBLY AND
METHOD FOR MANUFACTURI NG THE SAME BACKGROUND OF THE | NVENTI ON iﬁﬂh 6t|_ hﬂﬁ
| nvention The present invention relates generally to commerci al 3
architectural windows and, nore particularly, to an integrated nultipane
wi ndow unit and sash assenbly and a nmethod for manufacturing the same.
Description of the Related Art As is currently well-known in the art,
insulating glass units, or IGunits, are currently wdely used as

el ements of win o) OMELT TRANE U NISOW ' 1S el Nsad Ndedgvafg doors to
reduce heat |oss from BUD SEFHODI FOR MANTFRETORING THE) . Teat gain
into air- conditioned buildings In sumrer. The insuratinmg glass units are
typically formed separate fromthe sash, and then in a separate step-the

i nsul ating gl asBAGKEROURD OmsTiE | ENVENTBOM6ash. | G units general |y consi st

of two parallel sheets of glass which are spaced apart from each other and

whi ch have t he Bipsibe detveenmdherpanes seal ed along the peripheries of the
panes to enclose an air space pbetWween them Spacer bars are placed al ong

t he periphery of thlehes WERRL e, The acers ar e
assenbl ed into generally rect angul ar 1%0 %% gensrally“to

commercial and architectural windows and, more

particularly, to an integrated multipane window
unit and sash assembly and a method for

manufacturing the same.

Description of the Related Art

As is currently well-known in the art, insulating
glass units, or IG units, are cufrently widely used as
elements of windows and doors. Such units are used in
windows and doors to reduce heat loss from building
interiors in winter, and reduce heat gain into air-
conditioned buildings in summer. The insulating glass
units are typically formed separate 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-



2 shaped franmes either by bending or by the use of corner keys. As has

evol vgd in the present commercially successful technol ogy, ins |Bitﬂgq' 203
glass units form only the internal conponents of a sash elenmenl used in a
wi ndow unit. A sash elenment forms the working elenent of the w ndow, and
forns a perineter called a sash frane that hol ds necessary working
hardware to allow the sash elenment to slide, |ocks, crank, et cetera.

Al though many materials of construction are conventionally utilized for
manuf act uri ng ofhaRedh franeemesthsudhy dsendingly anel 18y Uk Ue Ps£SEnt |y

avai |l abl e insul g Wi low units that utilize a sash element formed of

ext ruded pol yvi nyﬁr{%ﬂ oride , polyners are known to provide a superior

insulating effect ixs donvenidonad BOMES Gl sﬁ@sgcgﬁﬁéjfﬁiﬂ

applications. In the nuf act ure of co‘nventioln _ one sfarts with
egltor usi on cal | EFEFEL prasthnlogthesnswhatriusi anlsascanirbet pufshased from

an extrusion rENuf addirglt designed e style having a certain _
aesthetic. Extr us;i{)ns ca:ﬁ{ be malge geénocehr al 1y Ogfva"’} Isfo?rb e]t%’gq_% ﬁq(e%r})l ace;
however, a genér &insicacturndd t hat sdwds alesedrpeth ings thd R e, parti al

i Vi ' [ lar w ndow
exclusivity by .qreqiqn, rket,. efc. in order to allow a particu \
manuf act ur er tglfg%é%nftfg%glec K radthdiGEns i merimat emmeldadirer ' s

product. Ther efsarsd, faladdougizt holds necessary working hardware to
allow the sash element to slide, locks, crank, et
cetera.

Although many materials of construction are
conventionally utilized for manufacturing of sash
elements, such as wood and aluminum, presently
available insulating window units that utilize a sash
element formed of extruded polyvinyl chloride

. Polymers are known to provide a superior insulating
effect in conventional commercial and residential
applications,

In the manufacture of conventional sash, one
starts with extrusion called a “PVC” profile. These
extrusions can be purchased from an extrusion
manufacturer designed to make a style having a certain
aesthetic. Extrusions can be made génerally available
to the marketplace; however, a general practice that
has developed is to provide a partial exclusivity by
region, market, etc. in order to allow a particular
window manufacturer to associate a certain aesthetic
with that manufacturer’s product. Therefore, although

many extrusion profiles are of an original design,



many extrusion profiles are of an original design, 20 OCT 2003 3 they are
treated in the marketplace as a quasi | - commodity. Another ifﬁab&?i;éaﬁ3
extrusion profile is that given that the exterior surface nust

the main frame, the profile is also-functional as well as aesthetic. In
order to acconplish this functionality, changes are made in internal
grooves, channels, etc. The next elenent in the manufacture of a sash is

to cut corner n1ters in the sash element. These cuts are nade in an

oversi zed mannefhepyare treatadsin ndhe matkstpdudid i anas guietial is to

allow for a pro | ed vinyl welding, in which both seams are heated
to a point mheréﬁﬁﬁt%fe%VC material softens and the joint is pressed

toget her and cool ed AmoiphaceaswedOrél tthe ahashye onskodNis P i°€ﬁ§§ forms a
corner joint that is ,stronger than the original extrusion. e manufacture

of the sash restt T i WAL 1R -o % el 5 s FFammanutoveaies | Wfatlﬁl’el$¢1 bui | dup
or "swathr is zﬁﬁdmﬂré}b'eth@é/lﬂ’%fivg i NG Y PCES St \(/:g}ﬁc{] yst niejf %m | 1 ed,

cut, scraped or otherw se renoved hi's process 1 s ?eanl ng,
and is general 1325kl | shecditsem mmmlpjsecemfs rmmmwmgy

now
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processes. The fi rstTlrreeachXty alsed: i dgeIShd Snamﬁ_’fhcture of a sash is
to cut corner miters in the sash element. These cuts
are made in an oversized manner, by ¥ to 1/8 inch.
This additional material is to allow for a process
called vinyl welding, in which both seams are heated
to a point wherein the PVC material softens and the
joint is pressed together and cooled in place to form
a cohesive bond. This process forms a corner joint
that is stronger than the original extrusion.

The manufacture of the sash results in a four-
sided sash frame. However, a flash buildup or ‘swath’
is formed by the vinyl welding process, which must be
milled, cut, scraped, or otherwise removed. This
process is called corner cleaning, and is generally
accomplished by a separate piece of manufacturing
equipment called a corner cleaner.

At this point the sash frame is now ready for
glazing. Glazing is typically accomplished by one of
two processes. The first readily used process is when
an adhesive 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



an adhesive strip called a glazing tape is attached to

profile called the glazing leg. Next, an IGunit is adhered
side of the glazing tape, and gl azing stops are then placed

a structure on the

2003 4 the G unit in order to hold the exterior of the |G unit.

s, in that the equipéent and technol ogy to acconplish
process has advant age qui p nol ogy to acco

this is skewed toward the glazing strip manufacturer,
manuf act urer ca foig1the wi, ndow wi th | ess equi pnent
However, the dr Qﬁa S
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creates a seal between, |G unit_and the sash frane.
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and/ or performance characteristics. cases,

price
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be manuf act ur dERERPER b etyat anan neayformes hieo nguezbyg egpasate conpany.
The trend is to nDVGTﬁglgléégﬁE%{Qe method of glazing is by a process

called back-bedding sealing. In this method, a sas

frame is placed horizontally on an X-Y back-bedding

h

machine that will lay down a continuous bead of fiuid

back bedding sealant along the glazing leg.

The IG

unit is then adhered to the back bedding, and glazing

stops are attached. In this method, the back bedding

material creates a seal between TG unit and the sash

frame. Although additional equipment is required,

this process allows the use of a variety of materials,

including silicone adhesives, that have advantageous

price and/or performance characteristics.

In all cases, 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



house to. control costs, size, availability, etc. Aso, by controlling nore
directly the 1Gunit manufacture, both markets, retrofit (cuquﬂHJ@ngDUS
standard sizes (new installation) can be addressed. The manuf aét _
conventional IGunits, as utilized in the manufacture of PVC insulating

wi ndows, has been thoroughly addressed wighin the art, and is 2 000 T

2003 5 neant to be incorporated herein. For purposes of identifying
structures and for providing a frane of reference for the present

i nvention, thi gnermmufteaethe einahaldrdeedriaid ih di seisseg-pFidstga spacer

bar is formed,, generally of a hollow roll-formed flat metal, "into a
hoIIowrchanna.lééﬂkﬁé§¥@% St e et ndrat @ iRt oV sl istace df mandi of t he

"mto L1 comman ot on o Ch o oty i T YR (S TG U7 Ciface. of
the 1G unit. THdSPake iedly tdi@rcusaﬁd;thﬁg?ﬁnn;tqi Se;sn%&eg%%;i%; 0 ?ﬁi .
[PA 0L 8 SR TP O£ 0 O, IO SRS SeA S 1
[ P 5 pastaris ol b iy of i gf e spacer b
D order to bapd b 1y o gl ass hanes (9 LT opRoel L o de o
pol ysul fi de sealrantisidue Ax@ hield M'h%atde%;lcl?{]aerﬁ} {tgﬁ;g%g}réaﬁggnt@l sture
barrier char a(::Etl%rilds tclo(r:n?ﬁunAifcta?:rio?lpQ\rlilt%atc;rorcljt?lerwiseg aff ecpt the
interior space of the IG unit. The spacer bar is then
notched in order to allow it to be formed into a
rectangular frame. Due to the nature and geometry of
this frame, the IG unit at this point has very little
structural rigidity. At this point a sealant is
applied to the outer three sides of the spacer bar in
order to bond a pair of glass panes to either opposite
side of the spacer bar. Generally in use for this
sealant is a polyurethane or polysulfide sealant, due
to their combination of strength and moisture barrier
characteristics. After application of the dlass panes
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



and curing of the sealant, the IGunit finally has structural integrity.

The current state of the art is represented by U S. Patent gbzgggﬁ§qjﬁﬂg3
[

issued in the name of Leopold, in which hot nelt butyl is

applied to a spacer elenent that incorporates a folding corner key. Such a
method is enbodied in a very difficult argl clunmsy manufacturing process
that incorporates a nunber of inherent manufacturing problenms, one of
which is the sealant must set under 2 0 OCT 2003 6 high heat and pressure,
and then set fdrighheplysandaporeserei mndonpetsdty. fd nwbedapsé ot her

robl ens exi st y he cur rent tate of the art in IGunit performance.
ghe use of poﬁé%éégéuéké%#grﬁﬁ@giEF? " seal ants, because of their

non-pliable nature vihenumteehf CAhERAUSEISIERS Sex fS@GHES 1L Lhe gl ass
after periods of therﬁlﬁh cycling that cause expansion and cQntraction of

the elenents. SHALS| t FHlogtbriGoisturRe s fnmmieon.  iThe uhe cbﬂt gri or
air space. The dise dletROly SO misc?@ls?&ff)ar{we bbeec?anuéié ;f U%Ik?%:}'léije to

their excellent noisture barrier properties. Wever,  poo _ _
integrity resulnta-Ankblg thedugte whdn consed s aarstdange: seatagd material , it

used as part oft HdaiE e Ked T TP o GO0 1R fuval | coues have
arisen that haweyoleing hat cause expansion and contraction of the
elements. This leads to fog or moisture intrusion
into the interior air space. The use of
polyisobutelene sealants have been attempted due to
their excellent moisture barrier properties. However,
poor structural integrity results. And, although
silicone is a strong sealant material, it is porous to
moisture intrusion and cannot be used by itself, and
must be used as part of a double seal unit (dual
~seal).
Other recent issues have arisen that have yet to
be 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 reguire 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



be addressed by the art, and can be characterized by a standard called the
"warm edge test". The warmedge test is a thermal conductivity test that
rates the insulating properties the IGunit, and is a mathoﬁéfﬂCTZﬂgs
guantifying the insulating capacity of an assenbled insulating wndow, and
not just of the conponent parts. The driwging force for this :
characterization is governnental regulations that require structures have
to have certain outside thermal envel ope characteristics. However, because
of the netal sg#cemitmegessanyn gebriiie imewitateymer eags 4 nd her mal
conduct ance caused .by such a structure, conventional 2 0 OCT 2003 7 IG
units perform peortly s fics aeEt thad iconviemtdlapadud @ omites ferste t hat
conventional | Geligrbdeise prdasianadda Aoy dedhasilald 1o ronsrd ies al ong
the viewable glass area and not increase ins "ati ng ~ proper 9 es'l ong the
peri met er sash Vaf¥ 3l gme lassa s r efh@ncumodnti retratees cofirishd aaritng or t hi s

technol ogy is_ al$Q-6RE d U. S., Pat ent .5, , 761, issued in
t he nane of Legpgﬁjg, tﬁ%sm%ﬁc%h% G%sl?éeﬁé e%seﬁa@é'ltsl\g‘ \ﬁintﬁ Tordté?&keys are
used such that condiiet sufraentondueie WE hert drtanfrerhis adcHlbINg) -

Al so, the elim,nation of corner s elimnates a natural |eak poi'nt in

the system ConSe§déft IrfPrﬁsﬁ&?&léﬁ y Uherefgitensedle f 8:314%761an i nproved
EgﬁuLfﬁfangpgggﬁgggg?gl%g?ig?hepBQVE@%§o§d,tq%r%%HE% S%al%%éggé

spacers without corner keys are used such that

conduits for conductive heat transfer is cut in half.

Also, the elimination of corner keys eliminates a

natural leék point in the system.

Consequently, a need has therefore been felt for
an improved but less complex mechanism that provides a
thermally sealed and structurally sealed air pocket

formed on two sides by a glass panel for use in

otherwise conventional functioning windows.



formed on two sides by a glass panel for use in otherw se conventional
functioning windows. 2 0 OCT 2003 8 SUMWARY OF THE | NVENTION It has been
found that the qualities of well performng thermal air space ﬁncgegqné\
allowing for glass to expand and contract w thout stress on t

a point where stress fractures would occur; or, to allow sealant to deform
to a point where it fails to maintain structural integrity. Further, it

has been found that stresses between glass and sealant will inevitably
take place, and that theref Ormﬁ%ﬁ-gﬂlﬁ)f:{mmt al | ow such stress
and novenent to occur in a manner that armnrstes-te- full | oad of such

forces on glass and Isedl@ntbedruridield dHathandepnifiaund td@t,dihe contact of
the 1Gunit with the sash causes the sash to function as a radiator of

heat, and cons&GFFIV-"% Hheses didr SRFCey iagrattiben adddwimer éiwr e sound as
vel | Further giidds dd iamieemd QUMLANAL Lo RANION Goahld ci ent of
0

glass is less than t hat the extrusion; therefore, any asse ?y nmust
al wvays keep aﬂ)la@Saé:sJ far mﬂﬂfé;klwgsrth regote s rftrctt Wiietsh wcha d edxdduisi on

\c/):‘ rl%”he tgggrgr g)gzleosed a ove bélal%n]t X t%gﬁ{rﬁr\é W éggj\?talg’ttad" Ilﬁcei?tﬂgtr 2n?e:”nctehe
state of the dmtils to maintain structural integrity.

Further, it has been found that stresses between
glass and sealant will inevitably take place, and that
therefore the design of sash must allow such stress
and movement to occur in a manner that diminishes the
full load of such forces on glass and sealant.

Further, it has been found that the contact of
the IG unit with the sash causes the sash to function
as a radiator of heat, and consequently, a transmitter
of vibration and therefore sound as well.

Further still, it has been found that the
expansion coefficient of glass is less than that of
the extrusion; therefore, any assembly must always
keep any glass from making direct contact with the
extrusion vinyl.

Therefore, it is an object of the invention to
indicate a device of the type disclosed above which
avoids the disadvantages inherent in the state of the
art.

It is therefore an object of the present
invention to provide an improved integrated multipane

window unit and sash assembly.



It is therefore an object of the present invention to provide an inproved
integrated multipane w ndow unit and sash assenbly. 2 0 quéﬁQﬂ€1egEK¥%s
anot her object of the present invention to provide an inpro t*h r
manuf acturing such a nultipane window unit. It is a feature of the present
invention to provide an integrated multipane w ndow unit and sash

assenbly that forms both a thermally sealed and structurally sealed air
pocket formed on two sides by a glass panel, and around its periphery by

an internal glazingitegs dhotiweanaiiest featme ofcddier PIESENE; L OVENLi ON to
provide an integrated nultjpane w ndow unit and sash assenbly that allows
for glass to exé%ﬁﬁFQﬁuFQxﬁﬁH%ﬁﬁedvWQ?ﬁﬁﬁ Eoy gewesfadiatriesustchnafai l ure

on either the g} Me the 363 @y It is another feature of the present
invention to provide an integrated nultipane w ndow unit and sash

assenbly that all owsl? oks anyfegasse taf rigsd @hosentamhvext Tesi ©f shel f
ai nst the edge of the gl ass

structure, ther elimnating a stress a

that coul d causpglbél%%%%ké}%glré%%ﬁbarr%?ﬂ d?%gtlf%ar Nt ErAYF iy A e $ om the
seal ant, therebysdassonifiat o ORPBIUNIL Y fidrideLy SEal B {,9q COMe into
contact with water. It is another feature of the present invention to

provi de an i nt eGrHEFTRMLY prafeled g Retketantbmeesh on two sides by
a glass panel, and around its periphery by an internal
glazing leg.

It is another feature of the present invention to
provide an integrated multipane window unit and sash
assembly that allows for glass to expand and contract
without stresses that result in failure on either the
glass or the sealant,.

It is another feature of the present invention to
provide an integrated multipane window unit and sash
assembly that allows for any glass td rest above any
extrusion shelf structure, thereby eliminating any
stress against the edge of the glass that could cause
cracking and providing for water drainage away from
the sealant, thereby lessening the opportunity for the
sealant to come into contact with water.

It is another feature of the present invention to
provide an integrated multipane window unit and sash
assembly that allow includes an offset section in the
sash profile that is downward sloping to assist in
evacuation of moisture.

It is another feature of the present invention to
provide an integrated multipane window unit and sash

assembly that allows for the use of a glazing clip in



assenbly that allow includes an offset section in the sash profile that is
downward sloping to assist in evacuation of noisture. qf?tiﬁé
feature of the present invention to provide an |ntegrated mul 1WQBEQN
unit and sash assenbly that allows for the use of a glazing clipin 2 0
OCT 2003 10 a manner that holds glass in ppjace tenporarily while allow ng
the sealant to cure during the manufacturing process. It is another

feature of the present invention to provide an integrated nmulti pane w ndow

unit and sash aassamdy thet hdlidd zﬂssﬁs siealAcd Aeniidn BdhesiyEl « pur poses
as well as to fgrma vaptchr barrier is another feature of the present

invention to providd%An Tt ardd %Iqqrﬁdﬁ%‘%%dﬂﬁ%mqnhﬁ?ﬁﬁ@a@ﬂg

assenbl y thataﬁﬂdﬁggghe glass elenments to "float" on seal ant between
extrusion, thereby preventing direct contact of glass to vinyl. It is
anot her feature of tie it eqithamvi@ntive tof tYreovimsent iimweyrated to

nul tirpane W ndedinide and i rﬁ?ﬁg{]rce ! erl%) A ;. wd(-%[slktcca to be truly

i solated from'any exterio eby preven of t he
desi ccant wi t h assiegthine. that i idnotdwera feeatlane dfort htﬁbtm chﬁfﬁsufé/ent ion to .

provide an integrated multi e w ndo unit and sash assenbly that -
provi des added FS6uTd &béﬁ%ﬁﬂﬁg' Qﬁqsﬁ|W%Por barrier.

It is another feature of the present invention to
provide an integrated multipane window unit and sash
assembly that allows the glass elements to “float” on
sealant between extrusion, thereby preventing direct
contact of glass to vinyl.

It is another feature of the present invention to
provide an integrated multipane window unit and sash
assembly that allows desiccant to be truly isolated
from any exterior source, thereby preventing the
loading of the desiccant with moisture.

It is another feature of the present invention to
provide an integrated multipane window unit and sash
assembly that provides added sound deadening
characteristics.

It is another feature of the present 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



It is another feature of the present invention to provide an integrated
mul ti pane wi ndow unit and sash assenbly that allows for the elimnation of

separ at el manuf actured and installed conventional type |1G gmt '
angt her fgature of the present invention to provide a pr ocez-gﬂfgp-lrtzuga
manuf acturi ng such an integrated nultipqﬂg wi ndow unit and sash assenbly.
Briefly described according to one enbodiment of the present invention, an
integrated nultipane window 2 0 0 O T 2003 11 unit and sash conbination is

di scl osed havi g4 h a g k NCOE RO, n.ptegral _spacjng
structure forggéei%?gg?g%ﬁyg§PFEﬁ%ﬁ%B§aéﬁ 9?%§;O§ﬁa g?S?PﬁdPnSas nto the
vi ewi ng openi nfrafhethategnabrppaektag ahrﬂntuEEagRepéagﬁgtgﬁfgbthg@sf t wo
vertical interpal | azing_surfaces, upon which_adhesive 1s affixed. In
this configura ?5ﬁ?gtﬁ8 BgF?EéstthsggﬁaﬁFsEoﬁﬁ@@Fiﬁ@d BEERTBEMBIt 0 t he

sash el enent airtésohat edehing 6peAingt hethet RaEehy @l kgui-ng each piece of
glass to function separately. An advantage of thée present apparatus can be
readily seen fFbRIFhBERr LREREPAraEEBsAEelenslietep, verhibgatahnbersaimari zed

in the providigg;e{nbBoLthra;-sHPELLAT ormi ng. pul t Lpape. wi ndow.unit, and
an inproved ngt%odngf ngn%%actgé?ﬁgwgﬁéﬂséﬁkgg*ﬁgsgga%ggﬁF%gés éﬁn be
capsul i zed by this cpekpgeratieoesuths pbtrhioed ofi seaventi coahetbengal

cycling "hot bgééhtS§ﬁé £8 %ﬁécgaggpéfgﬁeﬁg;ggétiggigged from each
other, thereby allowing each piece of glass to
function separately.

An advantage of the present apparatus can be
readily seen from the present disclosure; however,
they can be summarized in the providing of both a
superior performing multipane window unit, and an
improved method of manufacturing the same.

These advantages can be capsulizéd 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



due to stress in about 12 weeks, but a unit nmade in accordan wmﬁn-([tﬁ
present teachings can exceed 25 weeks wthout failures. Bri eﬁu r@@g
according to one nethod of wmanufacturing such an enbodi nent of the present
invention, the use of an integrated nultipane wi ndow unit and sash

conbi nation having integral spacing strygture forned integrally with the
sash franme and protruding into the view ng opening allows for an

ef ficient manufacturing process in which the sash can be forned initially

in an ot herw set comverdl Dpati gl@BNSesh rfseuesdatont hecivhéiabsfQrm ng of-
a2 0 OCT 2003 12 structurally rigid sash nenber, sealant, either of a
structural typRtTVaperabar¥Per T3RR:Y Rk nedPe ypr, complmed htyypes, can

be applied direethyeh o gg(l%s,\/eééﬂcﬁé a;%%ifécﬁ'aéiﬂ%@@'ﬁgtéuﬁﬁé‘cférﬂc&fe

fini shed sash frane. , because t I nternal glazing surfaces and

spaci ng structimecpral rgbezimy csuhBaceew gtlopehimished heagh agsapanes can
then be affix {0 thee c_§eatl_ t. At _this point. a gl az#n clilgdcan be affi xed
in a manner thatthores ]f%ea%%s%mf%rrbﬁ‘]ac% Fepor AT 3R #8¢ al | owi ng the
seal ant to cursplindgst hec sl f Bed tEndg irDE@C@&é-vféWﬁﬁ@aQﬁénQﬁthe
present nmethod can be readily seen fromthe present disclosure; however,

they can be sthfed13eY PIIHCHR ovh M ME A LEHEIM ot i Hepveealantn a  manner

that is |ess C@tpiﬁl‘i"isiﬁ@ﬁﬁ‘@ié’egf‘é@iﬂcf%ﬁ{ﬁscan 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.



fewer manufacturing steps, equi pnent and personnel than what
to manufacture wi ndows using exiting TGunits. 2 0 OCT 2003 24?d¥ﬁggggﬁh

DESCRI PTI ON OF THE DRAWNGS The advantages and features of the present
invention will become better understood with reference to the follow ng
nore detailed description and clainms taken in conjunction with the
acconpanying drawi ngs, in which |ike elements are identified with like
symbol s, and in which: FIG | is an exploded perspective view of a w ndow
sash frame according to (ERIER DESCRIPTION BIFGTHE DRawINetpl oded perspective
view of a wi ndow sash frame according to a first preferred enbodi nent of
an integrated mult |%eadwrh’@ﬂﬁ¢%rﬂmd affek tsash cajésteimz)lglreasmw ding to tEe
resent invent art| Cross sect | on Vi ew sas
Pr ane el enent %rg‘(}::%rf S[? a’?ifegﬂr%m%"?ﬁ %CI‘ "H‘etlb ]é%‘ée)‘?ﬁeri“i’ﬁ/entlon
FIG 3b a parttalthes of'sslb@@tn@rraireylmﬁl@d sasdtr {3 eieh el et ageor di ng
to a second c nﬂ%ggratlon of the present invention; FIG 3c is a partial

cross secti onal® X ew boH ‘é‘h%thl‘?rf éﬁ%tfél%rﬁc%ﬁﬁﬁww tH 3 ATHI § o
configuration irofwiieh Preeendldmmeed o fddae 56 &y RAM & 1,61 0SS secti onal

view of a sash '
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{gtion of
the present invention:

FIG. 3¢ 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;



frame el enment according to a fourth configuration of the present
invention; and FIG 4a is a partial exploded perspective of a

assenbly connection shown in conbination with the present inv%ﬁrmgﬁs.guga
OCT 2003 14 FIG 4b is a partial exploded perspective of an alternate
design for a nmuntin assenbly connection jghown in conbination with the
present invention; and FIG 5 is a partial cross sectional view of a sash
frame el ement incorporating the teachings of the present invention for use
with a wood-frame wFiGewdbsasha RaBt@al Fxp063ed5pRESERLPTHENEF aFHE
PREFERRED ENMB NTS, 1. ,Detailed Description of the Apparatus Referring
nowto FIG 1Fggyggﬁ9gﬁt98ﬁé9nlEPEnPthn dragsgempPilyedonAeekd oRanuf act ure
of PVC insul at shgwnWindewsbihst$BAW tA §H@CFEeQ@ﬁt1lnvéﬁEﬁBﬂ;9§ grally of
a hollow, roll-forned flat netal, fornms a hollow channel 12. A desiccant
material 14 is pl acBdCwi Phith 2t RarhéplorreRanaerti2nadngifkuid eonduits 16
are provided t S| t I | yi Q nication.with or
ot herw se affe%?é?hggﬁﬂge%?%ﬁghgpgggggﬁokﬁggP% ghgtt%ﬁgﬁgggﬁaﬁf 18Si s
applied to thepreaest thvestsodefonfuthewsphcerwbad-ttaing afddowto bond a
pair of gl ass RaDgs 19 to either opposite side



of the spacer bar 11. Referring to FIG 2, an integrated nulti pane w ndow
unit and sash conbination 20 is disclosed having a sash fra Zﬂtéuﬁ.t

i ncorporates an integral spacing structure 24 fornmed integral eZBBSh
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. Seal ant 28
connecting each glass pane 30 to the integral spacing structure 24 is

i sol ated from each ot BESCRIRIIONy OF) MHl FREFERRED EMBODIMENITESs 30 to
function independently. It has been found that the qualities of well
performng thermal air space are the allowing for glass to expand and

contract withoul sheess:0 BbassifePontt 2ROSaL8ab0cRGI Nt wher e stress
fracture woul poi nt where fails

to nmaintain struct&éﬁerrhnggnDWytoSFmGe 3t ressesvbetiwral gGassiand
sealant will inevitab t ak | a t he resent invention allows for the
stresses of thgsg?gsg£¥§bz?§ geth?rEEPF§gﬁEBﬁetﬂ§ BYShiRFBHBRLNG] a t he

vertical glazingngowbacest Bhowgh thesggabanbarand NEN b LBR-PRPPSI NY pane
of glass, thereby allow ng such stress and novenent to ocCur in a nanner
that dimini she§ 2nBotLpy, | sadlofosmed foptewebalgl Gesmand hedibant. This

I's done by proyhdhfg1tis. i At 8OL2LEnt material 14 is placed within

the hollow channel 12, and fluid conduits 16 are

provided for the desiccant to come into fluid
communication with or otherwise affect the interior
space of the IG unit 10. Sealant 18 is applied to the
outer three sides of the spacer bar 11 in order to
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 gualities of well
performing thermal air space are the allowing for

glass to expand and contract without stress on glass



spacing structure that allow the glass elenments to "float" on seal ant

between extrusion, thereby preventing direct contact of glas O \h Y
Further detail is shown in FIG 3a. As described, the sash fZLDeUHQT 2003

incorporates directly an integral spacing structure 24. The integral
spacing structure 24 is formed integral Mth the sash frame. The sash
frame 22 itself is formed in arigid, structural nanner, and provide al
the necessary or required structural rigidity of the conpleted sash
frame. Unlike ®Pt Roéphveheirenaktrasadéwacttiber @ousdnecchirgi dokGeryni t t hat

[ [ I ' t ilde a ,certain amount of structural
LPSYH??S Son?ﬁ%lg§gféﬁgma?ﬁe %8%% PER 6P PRENENYBEFSI f8pasi K§ structure 24

is two-fold: fieistaihosprovidead $APapaiton Spagee sPresshet ween.alass
panes 30 in ordEr to forman insulating air space 32; second, to provide a
pair of glazin§-288r fAceseadpBhinvasli aArevatrbglazikg plrfacesh26, upon

whi ch to nount ,eashngl ass gL 3 003 17 _Each PVC profil e that
forns a sash f?ang g?enenﬁﬁéggnn%%%gggsgogngpédg§5ﬁsFﬁﬁe?f55 fi Egﬁﬁﬁ
surface 34. TRB fatagraflispatlipgupbnutharsadl slshesxt end ktpward, above

he | | of t L AN sh.frame_surface 34 and protruding into the
Ligmﬁﬁéeopgninggfggﬁgéa §?lag)éur§ﬂgeih¥gapgb tpscrrglanfucknreNod

i ncorporates ato teasbppwpingrbhafal ofNgess3! ﬂhé%éﬁg ayibasay 2fcHPoN

whieh adnesive, o8 and toronint Lo der (o 4 mamner 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.



connecting each glass pane 30 to the integral spacing structure 24 is

I sol ated fromeach other. This protrusion allows for a nunbegzﬂf ﬂga; 2903
manuf acturing benefits, which are described below, as well as*~%a

the sash frame 22 itself to be formed and designed to provide all the
necessary structural rigidity that is rgquired by the conpleted sash
assenbly. Only with the sash frame 24 conpleted and having the internal

gl azing surfaces 26 being accessible above-the inner sash frame surface
34, the glazing paBesh3bvcaprbeiaecenaedfapdsf it gshopteméheiehintsh sash
frame 24. Clheﬁgdse thﬁ sash frame would be required to be built onto the
gl ass pane 30, 2<rBYdFt FA§°i AFHBIGI aBs1paAE 38Shef hgine egurfedst 84 - provi de

the StrUCtha|Th@t@ﬂ£é§¥a@U§ﬁﬂgiﬁQest9§BHBg%tﬂﬁiHQSPrQQﬁ%E%ef%%ggggh such

an enbodi ment is enviSioned, and may exhibit some of 't ene
anti ci pated byabaeepibseheveisefosheeinsachsash Enbodi senfaés Adt and

i d dto | e, t._.mnde of the present disclo e.
Final ly, ca beatl oprBELRUCIhbE PES 1o TReEe onett8 TREERE EhEvt niat na
gl azi ng surfacEh@6inscorhl apatbhrg2sOru&ir2098 18cgLpssapasead0. Since the

expansi on coefficient of | ass. is |l ess than that of a PVC extrusion, such
a psealant coni?%ﬁFaFWanﬁgE%ﬁﬁ%leE%r@@ésgléélﬁgoﬂﬂrﬁﬁﬁeﬁgzﬁiH@@ﬁ cont act

W th the extrushoBnVhaNési T8 SorMsBL MURE CORL Act . bet wegn gbass, 30 apd space
24 avoi ds 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 some 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



t he di sadvantages inherent in the state of the art, vyet fornms both a

thermal |y sealed and structurally sealed air pocket formed ongt '
a glass panel, and around its periphery. Further, it is anH&@@c;Fm

t he di nensions of the glazing pane 30 would be overall |ess than that of
the inner sash franme surface 34, therebygallowng for the glass to expand
and contract without stresses that result in failure on either the glass
or the sealant. Further still, any glass rests above this extrusion shelf
structure, theFebys adams i nbiame stheessxmyes st ddef £ veligen©fot he gl ass

that could ca cKkin wel ], .as provjding for water drainage away
fromthe seal afit ,Scsr ?Jherle & ﬁ%éas%nti}f?dt tcfé.aopép\g(lrft TS ¥ tf'l'ff}ac}%e%ll ant to
conme into contssdlamtt hcovartigfur Al issh wWinedHs dhespthermige conventional
use of glazing clips 36, for providing an aesthetic visual Dbarrier to the

gl azi ng el emedfEGt9 (Heaih t‘?orﬁﬁct%é?i,t% gz i 93 2§ 1867 ownl al Boide used in
a manner such mgish irhn Qi ddte @as gqu1+5f550|3‘%feaﬁc? el 'i%a‘&hé lg, allowng

the sealant 28 to cure during the manufacturing process. shows a

second pref er rté efitrrdivaanitagsfs itrtheqmmgseint tilny erttdton aff idHieing: an '13t egr al

specin ot U &g ol U LRSI Ao 06 8,20 T A0 1

internal gl azisepleehsidd.pdB@dt 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. Furthér
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. _

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



gl azing leg 35 provi.des a gl azing surface upon which to nmount each gl ass
pane 30. Further, each glazing leg allows for independent glggﬁ bﬁgfgﬁ@ﬁg
and contract without stresses that result in failure on eit

or the sealant and dimnishes the full |oad of such forces on glass 4nd
sealant. This allows for each pane of dgl%ss to expand and contract

I ndependently w thout stresses that result in failure on either the glass

or the sealant. Also, such a configuration provides added sound deadeni ng
charact eri st i E§PPKaLREN ERECRIrni MBI r pbssibee suphaceofapeaaildedhar ed

bet ween gl ass ; r L.nal | 3b_shows.a cogti gugation wherein
nurtipIegbeadgég?lgggﬁgnfpggggrgxgﬁgkﬁﬁapﬁﬁ§é8gt6688tHg'th éthernaI '

gl azi ng surfagéa2éngs legl Boaprbhédgkaasglpanag30urbuehb tBbhi phecheads woul d
allow for the_use of separate structural adhesive and vapor barrier

seal ants. FI Gro38°8REwE25 N AlRGSpParer P8d eFBBENAENt e8EDt Héazpnesent

| nvention, andegeRnsbst 1erCuhuepbnbent godes b Lhsapresgnl Invention
utilizing an integral spacing structure 24 that further provides provide a

separation sp&Btangtavpkbesti spresseat hadl reaviti és faahdrexber nal
| egs 35 furt her CFer g gearSobht tRecartihbtcaum g RN FRoEh b Tanner
desi ccant (nofu3hohpd af wekh derdesi caaglask and ethemwtserggpventional
type can be iQi?EBQr%E%deLQ Opgng S%Tg%ggg 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



20 such a receiving cavity 40 and provided with air

conduits 42 which

provide fluid communication between the receiving cavity 42 ?EQ pﬁ:llgﬂgg

i nt er nal

Each glazing | eg 35 provides a glazing surface upon

t her

mal |y sealed air space forned between the gl azi

whi ch to nount each

gl ass pane 30, as well as provides for R8teral flexibility for receiving
comuni cated by the gl ass panes 30,as they expand and contract.
Al'so shown forped within the sash frame profile are a pIura[!ty, in this
case two, inteth ?rEﬁﬁFlYﬁﬁgt¢%%%tYn4%d@m@iEﬁthﬂﬁﬁnMiah;ﬂ;gn? .
Saredhy 1 44 Vi | ACT e ctural.riagi o] e
assenbl y sash franﬁgﬁiu%%ﬁ@??gﬁtbﬁgvgﬂgig?%ﬂgdé%%¢kél %ﬁogggﬂé%%9?ty
desi gns can beth®icorqoiaimgl ¢awitpy o¥2 dend orhyalnoeisnsl f Ughafahl peeds, as

stresses

conveni enc

well as to
mat eri al

€,

or t

recejve,other materials uch as desiccant, insulative
%egé ?ké‘%ﬁ"iﬁ%n die | pheel 1 FEelgc3fs a

Tk T APRRf 1§ o

seal ant recei Eath reresindt6le$ oy asy fad & oyg&nﬁin%oggpfiggeggoyel ow t he

out er npst

surface of the external glazing surface

f each i nterna

gl azi ng

leg. Such a SIHRR R BAUHWLESr g aeane sif f a@f@ltasf)h?_as;q?tmid@jet ween
| ant d glag PR cTol o, . avai L1t or sea
matertal o as val] R e LI AN ot R AR B4

mat eri al ,

ant

?f sealant to
the glazing stAniwe.catierhiby, the nubey minedd (@ ional hd @ad s 054 add

contract.
Also shown formed within the sash frame profile
are a plurality, in this case two, internal frame

cavities. In 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
sealant 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



di scl osed in the best node enbodi nent shown in FIG 3c. These include: an
i nternal offset surface 50, for 2 0 OCT 2003 21 acconmodati n

t hi ckness of the glass pane 30; an internal drainage sl ope 5209399-[; Z«QU&
downwardly sloping surface along the top of the internal offset surface
50 for aiding in the drainage of noisturgiinto a noisture collection
channel 56; and, a glazing clip retaining channel 58 that provides for the
dual functionality of retaining a glazing clip by frictional inpingenent
as wel |l as prAfermyedading ndye titoriduds faf tdoeuwnd s eshm®i SO uren As shown

in FI1G 3d, at e enbodi nent o he esent invention is provided
depi cti ng theaﬂ%:‘gép%rg‘#i E/ajo‘?a??isgf%“m%?zi IEUAT h ISR TR i s
depi ct ed si nplylopirng deirfacs dmany cale tdie essafce Pferddie 4eachi ngs of

the present invention. In such an enbodinent, a sash frame is provided
having a firstS"5e m PaAiiredwohordminageghlingl siuke t heto sash

(rame. The sashfoamuid sebhdec don Wb 2 s¢) i, S{TUELIL gmgger. and

provides all the necessary or required structura
conpl et ed sash¥farplng guevomdl | ¥ arhetl lazides | e 6he idudurt her forned

integrally'VWtfh&Jg% i€§55 ,rgpd. in a simlar nner. as and parallel to
g

said first interna azing’ 1 &F “RIWT hd 1300 tHiiR B¥ternal gl azi ng
leg 64 is providestidrocatitirmydien s pac ave 10T ¢ et Wity thedfd 184gd nt er nal
glazing leg E”%%&Jgit for accunmulated 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 firsf
internal glazing leqg. 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



second internal glazing leg. In this manner, a first separation space 66,

between the first internal glazing Ieg and the third interngl g} f g,
and a second separation space 67 between the second |nterna20 gg@qig

and the third internal glazing leg, are 2 0 OCT 2003 22 forned. Each
glazing leg incorporates a glazing surfd@ge upon which to nount a glass
pane 30. Each internal glazing | eg nmust extend !n\/\/ard,h above the |evel of
the inner sash_frame surface 34 and protruding into the view ng opening
(general ly, 25§9mnqﬁ'k%ﬁﬁﬁr@ﬂ%ﬁ%?ﬂt%@grﬁﬁﬁ@%@@%@t%@ arey hadsng aught

her ei nbel ow wheef £icd NepS@ashn { My | Sod il | ¥ @féseg‘gﬁ?eﬁ% Pl orgig,01azing, it

woul d be necessary for the third internal gfazing Te o ext .inyard,
above the |evelntenahegbizime btherusnternatd glmzing, I@g@eambl Is I shown
herein as extend] ' rd above the | evel of he second internal glazing
leg. Inthis nanné;g,éfw%etlrl?lb?% YA NP TRy patid st ructure al | ows
for three vergricatudin@rivdo giiagi NOewikd agesn A6y UpAhe WY L)) agihiesi ve, or
seal ant 28 can be affjxed and can thereby forma triple pane insulating
unit. Other addbt BRI dfithethe dranitf aetavhingsnehode tamhisi oned. For

purposes of expdml Bhe B I rdYn WaYe ﬁoisﬂif@én‘?‘etifsn’fu ver al vatg)]ineaéions are

described herein: 1. In a two-internal glazing |'€g con ¥gﬁﬁ%ﬁW ;

provi di ng one Rt i rigp 1@k aivtendi ngraidwhrite abovesddey 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.r 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;



other in a manner that allows the user to affix glazing panes to both

surfaces, thereby allowing for an alternate triple glazing copfg Fﬁti
2. Incorporate muntin retaining clips or receiving notches w 2h$$ gﬁ%

profile, and nore particularly, wthin the separation space forned in the
integral spacing structure formed of the23vertically spaced internal
glazing legs; 2 0 OCT 2003 23 3. The use of a desiccant sealant materi al
that provides,conventional structural and vapor barrier characteristics
along with des%ccanTh%r%%%r?fe%,dWMSaﬁbamm matenfaputlston t hat

he i nt | : ct. wwth the internal surface of
?lhlaO\évZalt aﬁt I ”ﬁ@rﬁ%diﬁgé’%ﬁé’?r&% i |J§n§a€m uu%%,\‘ft sar?cﬁl PiRe HRTrEfRgl e gl ass
gl azi ng panes,chaerebyyi st iowi aipridiesi ordidiast henalidse 0f i dhe Ly

t echnol ogi es; ..dncorporation of tenpered, stained, plate, buTI et
pr oof , o? ot het %%%:Jieal%@ %I %’%‘ésgl{’?%rtl%&f@%cﬁll%i%eﬁw sintersabj ect to

the heat and pessty eso MeRESERIAd O, U Ik Ofn dd A1 QUALL TG upi (s as

gl azing panes, thereby allowi ng for the expanded use o ASUT atl ng gl ass
wi ndows into athﬁarﬁ%%ial%ﬁf areas where such use is currently unavail abl e.

A1 s variat ons. enbodi ent SR it 5 RIS The abil i1y to
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



i nclude muntin bars between the sealed insulating space and affixed
directly to the sash frame. As best shown in FIG 4a, it is e S[ﬂ?TdZOQB
that a separate nuntin retaining clip 70, having a frame affi n p
71., shown as an otherw se conventional friction fit, snap I ock fastener

el enment that is received within aclip regceiving slot 73 formed by and
within the sash frame menmber 24. In this configuration, it is envisioned
that a muntin grid conprising hollow type grid menbers can thereby receive
the opposite eM@ulst nemaldl iim Zhe Wemtdh asplembalyi beiely $¥eh i¢ldaps 70 20h
OCT 2003 24 wouyl;d,resybt i.n RQ? muntin assenbly Dbeing retained ??thlnft e
i nsul ati ve space and yet affiXédidicr sPecy s vsd 943k xedaddreylway o

ely one furthetheexampl & rRhadTBNBES Bl ne22d N BNt in Tinitation,
ggrghgmn in FIG 4b, a ﬁﬁhtin grid gfené%t 7%necany |ngorporaF§ a sash frane

recei vi ng not cR*PBPdEr €&t FpnywPerisabilite gniddnelemeant Suchimicamfiogyr ation

th b ei a f i ned di Ly by.a cli receiving slot 73
?gpned g; aﬁdraﬁtﬁﬁﬁg?hgﬁsggﬁqugﬁeg @%ﬁ%&% 5%}%U§gegﬁn§ pPufafity of such

not ches and sﬁcﬂgrmemhdeagabﬂSthWbmei@eb@QVﬁH?}&25@53??2§¥F§@%29the sash

frame. ne finatcOAniTE GF ‘Ehe BTFRFzat SURNOR CRBLLEBaERLADS Coh « he
present discloshes be fuetheeashawnretBiFLG aPreoth§r £N,t B, f,echnol ogy
taught and des%ééggging 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 incopporates
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



I's adapted for use in the manufacture of w ndows made w th wood, al um num

or other sash material. Such a configuration is nade possi bl e?g. gmgﬁaﬂg
internal glazing insert 80, formed in a manner simlar as antd¥i :

above with the sash frane, except made in a manner to be incorporated or
inserted into a conventional wood or alupgnumw ndow in a manner that
woul d otherw se be done with a conventional IGunit. As such, an integrated
mul ti pane wi ndow insert 80 is disclosed having an insert frane that _

i ncorporates &Wifteyy A6 spawi n@jﬁm uetHersei 24, oo mlla‘rrﬁhﬁg%?ltie%ra\llm tsgafzihﬁg
insert frame a r.ot r udi i nto the view ng opening. :

structure 24 irggfc%xpeo at eésjegaa@tarltea?sﬁt Ci%%%q%ﬁaqmt%ré}*ﬁaﬁ RAEZiIHY 220 0 0 T

2003 25 surfaceshe26rtper-ati A sgt\ﬁqlctqfresgall ant i%%liasce ffff d. Sea! ant
28 connecting each gl ass panELeEﬁBOGthg the integral spacing striucture 24 is

i sol ated from S&&th Vihrear,, thesredny adilloiing esath micexe of gjlaass BD 4®

function i ndepengdgnt;l | ' er,.t qualities f well_ performng
thermal air sp?ge arlgﬁaclhr{aee?gél eﬁ% e af %%l%gn}aﬂlé’egq’ast&q FBdERE5ind
contract wthedt wstilegerfiortinggtassnaQ i sPRIdY Mherfrstdwss fracture
woul d occur. Tr‘}fih% st El;#Ltur.e t he s%al ant fromdefornmng to a point to

e . é@PP@thﬁh@'§F§ot§rév§ﬁp§ and contract

mai ntai n structural i
‘ 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



where it fails can be added to an otherwi se conventional wood or al umi num

In this manner, stresses between the glass sealant, which w Iz)gi Qmm
take place, transferred to the PVC insert, rather than wood

sash frame. sash frame. and will be against the 2. Detailed Description
of the Method of Producing the ApparatusZ2én addition to the functional and
performance advantages resulting fromthe features of an apparatus
configured according to_the, present di scl osure, numerous inprovenents to

t he manuf act ur iy gao]c Y of Er‘e%‘m’%uraﬁlsl%u@tgld hea stamuéraicé ty e of an

| on, havi ng an i ntegral
i ntegrated mul tdepang wi r@p@yléwléﬁ @%ﬁ%ﬁ e raar%ménk&a’grr

%t udi ng
spaci ng structure f or med I ntegra
| ﬁt o the view ﬁ@/PQ)peaﬁlqmanaldd)vtsypi@,r an eftfh otjymats MedHH agd Uk i0i &4 OCESS

in which the sagl rrred | ly in an otherw se conventi onal
manner . Subsequent to the 3: Gz%o?“z‘@%ﬂﬂjtﬁﬂlazﬂd‘r%ﬁtgr%aces of

structural |y ritdied m&fhl’msh ﬁ%ﬂ{l@nt N8It NeJe Of i St Ctr&‘lfeaﬁlnéi'pe
vapor barrier type a conmbi ned type, or both types, can e app
dzlng surfaces and 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 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.



directly to the vertical internal glazing surfaces of the finished sash
frame. Next, because the internal glazing surfaces and spacing structure
protrude into the view ng opening, the glass panes can then be affixed to

the sealant. At this point a glazing clip can be affixed in @ﬂaﬁ@]’}@@@
hol ds glass in place tenporarily while allow ng the sealant to cure during

t he manuf acturing process. Advantages of the present nmethod can be readily
seen fromthe present disclosure; however, they can be sunmarized in the
provi ding of such a window unit in a manner that is |ess capital intensive
and requires fewer manufacturing steps, 28qui pnent and personnel than what
is required to manufacture wi ndows using exiting IGunits. As designed, a
devi ce enbodying the teachings of the present invention is easily applied.
The foregoing description is included to illustrate the operation of the
preferred enbodi nent and is not neant to limt the scope of the invention.
As one can @nwtsionclabmeddisidual skilled in the relevant art, in
conjunction wth the present teachings, would be capable of incorporating
many mnor nodifjcations that are anticipated within this disclosure.
Therefore, the ScopePofuthtPangedindnawisnib gemprbadng:|inited only by

the following clains. 2 0 513'2003 27 \Wat is clainmed is:
a window sash that provides a structural 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
perimeter 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



1. Anultipane wi ndow unit conprising: a w ndow sash that provides a
structural franme having an inside perineter; a glazing pane spaci ng and

mounting structure conprising at |east two spaced, parallel glazing |egs
formed integrally with and extending froma main structural gcﬂtﬂ@?f 2003
said wi ndow sash, said spaced legs termnating in ends that define a

view ng perinmeter smaller 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 along substantially the entire view ng perineter of said
structural frame to preclude the. transfem of stresses therebetwen; a
first glazing pane having edges defining a perineter that is greater than
said viewing perinmeter and |ess than the inside perinmeter of said
structural frame, said first glazing pane being adhesively nounted to
float on one of said glazing | egs such that the gl azing pane edges are
unconstrai nkdsal thgnstihst ansidél yekhneesti b€ Bhhat sghaztigapaneperi neter;
and a second gl azi ng pane having edges defining a perineter that iIs
great er thapasdi gevbedi abapengnpaee kaidng AdBefiFe2@0BodBtkdssot Hanathe
inside perimeter of said structural frame, said second glazing pane being
adhesi vel y P@uftedotlher| ohftsabd ghazbnbeteos sard fhati hhel gyszsnghpthat

t he gl azi ng ﬁane edges are unconstrai ned al ong subs&antially the entire
second glaz? eiaﬁﬁep%??ﬂ%ﬁEF?lned 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
from one another and function independently with respect té
stresses.

2. A multipane window unit in accordance with claim 1
wherein said glazing panes float on their respective glazing
léegs 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.



sai d spacing and nounting structure nmaintaining planar w ndow surfaces of
said first and second gl azing panes substantially parallel to each other
with a fixed space therebetween, such that the glazing panes are isolated

from one anot her and function independently with respect to gt%e@lgeﬁ UU3A
mul ti pane wi ndow unit in accordance with claim1l wherein sai 1"aZi g;
panes float on their respective glazing legs wthout directly contacting
any portion of the glazing legs. 3. A nmultipane window unit in accordance
with claim?2 wherein said glazing planes do not directly contact any
portion of said sash. 4. A nultipane windgw unit in accordance with claim1l
wherein said spacing and nounting structure extends from said main
structural portion of said window sash toward said view ng opening. 2 00
O T 2003 29 5. A multipane window unit in accordance with claim1l wherein
the integral w ndow sash and spacing and nounting structure are forned

fromal uminum 65. A mldh DansaMb NEONEAMRI dnip PﬁcgégéP?&n%tQ%ﬂ&g%ﬂ‘a}m 1

wherein the integral w ndow sash and spacing and nounting st ure-are
formed fromleepalyntte ntdyral tirDadew W HEQW %&@i%&”&ﬁd%&ﬂnﬂﬁ%? 6
ow

wherein said pol yner conprises polyvinylchloride.” 8. mul ti pane w

unit in accotidarveravate cfatmed fwder£iwmnikenadhesi ve nounting is provided
by a seal ant ,
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.



conprising at |east one of a heat curable platinumcatal yzed silicone
rubber, pol yurethane, polysulfide, or a hot nelt adhesive. 9. A nultipane
wi ndow unit in accordance with claiml1l wherein the adhesive nounting is
provi ded by an acrylic- functional isobutylene polyner. 10. ti pane
wi ndow unit in accordance with claim1 wherein at |east oneﬁoﬂuéﬁf 2003

absorbent and adsorbent material is positioned within said fixed space.
11. A multipane wi ndow unit in accordance with claiml wherein at |east
one of an absorbent and adsorbent nmaterial s positioned within a cavity

of an extrusion formng said sash and c®@municates wth said fixed space.
20 OCT 2003 30 12. A multipane window unit in accordance wwth claim1l
wherein said spacing and nmounting structure includes a trough
comuni cating with said fixed space, said trough containing said at |east
one of an absorbent and adsorbent material. 13. A nultipane wi ndow unit in
accordance w th 13 .ai @ Mmultumarer voiomow simigt ai meddor dgics vt d Ngim 1
assenbly positioned within said fixed space. 14. A nulti pane w ndow unit
i n accor daft¥®Lfkih sqigl mrard nghemd maw dnmtmdarsiimtaldeyg assenbly is
affixed to, said spaci ng and nmounting structure. 15. A multipane w ndow

SRR &R

unit in ac FR QG IRY P Bhhevadich Siaiesl mrader meiditndwgh ng
assenbly h %%nr%%ti%rl%sg s%:[i de r(l;ldcs ltegesrte %fn eWhoi fC rEama ra% s%dr%pé netd a;[nod engage with
adsorbent material.

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

14. 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



corresponding rails at the ends of said glazing |l egs. 16. A nultipane
wi ndow unit in accordance with claim 15 wherein said rails have notches to

receive the ends of the muntin bar sinulating assenbly. 17. t.d

wi ndow unit conprising: a w ndow sash that provides a structuﬁ%ﬁuh{zﬂg£603
having an inside perinmeter; a glazing pane spacing and nounting structure
formed integrally with and extending froma nmain structural portion of
sai d wi ndow sash, said glazing pane spacing and 2 0 OCT 2003 31 nounting
structure defining a viewing perineter smaller than said inside perineter
to provide a view ng opening for said wBhdow unit; a first glazing pane
havi ng edges defining a perineter that is greater than said view ng
perimeter and |ess than the inside perineter of said structural frane,
said first glazing pane being adhesively nounted to float on a first side
of said gl azing pane spacing and nounting structure such that the glazing
pane edges & strgtied 48 Hingl reubss teitviald ypdrhignestnds rendliret glazi ng
pane perinete&i, and. a second gl azi ng pane havi ng edges defining a

peri met er tI1ES i PARGT MRS Hid REQKIGRY periavster cpehinesior hamid he

i nsi de perkﬁg%FQJof. aid structural franme, said second glazing pane being
adhesi vel y 1o ed™'d’float on a second side of said gl azi ng pane spaci ng

and mounting structyr qfl%%@ c_}lr.l:te}ztir;[gh%a%lea%arx]z%n%a%edgeeqsg%sefe:l'LrneinugnCaor]St "ained

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,
sald 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



al ong substantially the entire second gl azing pane perineter; said spacing
and nounting structure maintaining planar wi ndow surfaces of said first
and second gl azing panes substantially parallel to each other with a fixed
space therebetween, such that the gl azing panes are isolat 20@'? @03 2003
32 from one another. and function independently with respec 0 stresses.
18. A nultipane window unit in accordance with claim 17, wherein said

gl azi ng pane spacing and” nmounting structure conprises at |east two
spaced, parallel glazing legs formed integrally with and extending from
said main structural portion of said witlow sash, said spaced |egs
termnating in ends that define said view ng perineter, said ends being

i ndependent of one another. 19. A nmultipane wi ndow unit in accordance with
claim 18, wherein said first glazing pane is adhesively nmounted to fl oat
on one of said glazing |egs, and the second glazing pane is adhesively
mount ed t o SEPBaPREn alREhethendof ussitd ongliafemgnidegd. 1 V2071 tA mesttiguaneon ndow
unit conprising:. a w ndow sash that provides a structural frame having an
i nsi de perﬁﬁﬁﬁgﬁ?sa gl azi ng pane spacing and nmounting structure conprising

at |l east two spaged, .parall.el gl azi | egs .formed integrally wth and
ext endi ng fronlg%ﬁaiﬁ' ?G&Pﬁpglwﬂ i H%l5f%?a@&qﬂrﬁéﬁﬁes&§ﬁp-§&ﬁdnbpaced

| egs ter”iﬂatiﬂﬂekgiﬁngﬁid 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 being
independent of one another.

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:

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

a glazing paﬁe 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



that define a viewing perinmeter smaller 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 2 0 0 O T 2003 3

substantially the entire viewing perineter of said struct u;ziﬁ m;[ezgga
preclude the transfer of stresses therebetween; a first glazing pane
havi ng edges defining a perinmeter that is greater than said view ng
perimeter and |ess than the inside perineter of said structural frane,
said first glazing pane being adhesively nounted to float on one of said
gl azing |l egs; and a second gl azi ng pane havi ng edges defining a perineter
that is greater than said viewng perineter and |ess than the inside
perimeter of said structural frame, said second glazing pane being
adhesively nmounted to float on the other of said glazing | egs; said
spaci ng and _mounti ng structure maintaining planar w ndow surfaces of said
first and €4€8AdSgPsEongiagdnesheylestdme alllepyipar aldremetereach ofiter with a
fixed space th%rebitmeen, such that the glazing panes are isolated from
one anot hef "AHEPEARCt FERMend8p B GSAUIAR Wiheh tredsder tof sdtnessmes. 2 0 OCT
2003 34 inghggggd surface area contact between said sealant and gl azing
surface an |ncre§§88nVolune availability for sealant material .

a first glazing pane having edges defining a
perimeter thet 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 hafing 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 ere isolated

from one another and function independently with respect to

stresses.



28. The integrated nultipane w ndow unit and
further conmprising an internal offset surface for accommbdatj ng.t

t hi ckness of a glass pane. 29. The integrated nultipane w nd u

sash conbi nation of Claim28, further conprising an internal drainage

sl ope forned as a downwardly sl oping surf&ce along the top of the internal

of fset surface for aiding in the drainage of noisture. 30. The

mul ti pane mﬁndqwcunit %nd %ash conbi nati on of Claim 15, further
[

a glazing clip rétarf

n§4 ¢l

sash conbi nati on of C ai m 15,

22003

nt egr at ed
conpri si ng

e PTFRaCOpLaFitd®etisen Ivaiddfala famict i onal ity

of retaining aagkazagiagi Bud¥ack! kel 9RRl-cLTRNGRIRAL 23 WGy s R ovi ding

a drainage conduit for accumul ated noi sture. elntegra | ti pane
wi ndow unit and°Ys&shlesfbmaseirdalof Claim 15, further conprising a third
internal glazing leg located in the space fornmed between a first internal
glazing leg and a second internal glazing |leg, and wherein each said

gl azing |eg incorp@BateSha ghazymgtsedr haceippas Winel.t @nRURL,q @ gl ass
pane. 2 0 i i

conmbi nati on of °&f

OCT 200§ 35 .32. The integrated nultipane wi ndow unit and sash
i T8

pUrPRePIcEABilsilAg fHuShEA cepeiniisigonerches

within the sepangbikan1Spagset§ QLFRd kN el eak@BﬁﬂBﬁ'tiB%CE%% structure
g €QS.

formed of the vertically spaced interna

azi ng.

4

thickness of a glass pane.

29. The integrated multipane window unit and

sash combination of Claim 28, fufther comprising an

internal drainage slope formed as a downwardly sloping

surface along the top of the internal offset surface

for aiding in the drainage of moisture.

30. The integrated multipane window unit and

sash combination of Claim 15, further comprising a

glazing clip retaining channel that provides for the

dual functionality of retaining a glazing clip by

frictional impingement as well as providing a drainage

conduit for accumulated moisture.

31l. The integrated multipane window unit and

sash combination of Claim 15, further comprising a

third internal glazing leg located in the space formed

between a first internal glazing leg and a second

internal glazing leg, and wherein each said glazing

leg incorporates a glazing surface upon which to mount

a glass pane.



33. The integrated nultipane w ndow unit and sash conbination of Caim 15,
wherein said sealant further conprises a desiccant seal ant Tftfthﬁﬁ'?ﬁﬁg
provides conventional structural and vapor barrier character s fa

with desiccant properties. 34. The integrated multipane w ndow unit and
sash conbi nation of Caim15 wherein at Beast one of said glazing panes
is selected fromthe group conprising: traditional G units; tenpered

| ass; stained glasg;, plate glass; and bullet proof glass.'35. A mul ti pane
\?vi ndow unit and sashjs%orrbT}?'%tJr‘bﬁfﬁgWﬁm@Hglzpa@ seigitidw ameltraad i ng a

L . . . i _ , |
vi ewi ng openi ngsAW ~d A NG: & S rig regeiving slot:. an internal
gl azi ng i Ir[:sert boundi nn3£a a{%%vw%r%ipegaﬁ?nlgé’aﬁ%%t\gﬁﬁgn%o%%ﬁ%q vely rigid,
structural wi ndmm@ashrécrsisrjltn@:mmhes_ Mﬂk{ﬂrﬁgﬂ;ﬁ p%ﬁﬂu%?n?.{iﬁéigi Lor med
integrally withesajd,internal, gl azing i nsert a

Vi evmgng o);;eni ngf;"%?e? eust kf‘?/voll'gce‘f'r‘-’ﬁ | SRAfteh At G447y fxtigdces Bupport ed

by said integr ateispiaed 1oy SFateddirit 290020 2 5 aitegsqast two gl ass panes,
one for each said internal glazing surface; and sedl ant, said seal ant
connecting each glass panel to the integral spacing structure in a manner

such that each of saf gl@ss NANGS-dtd SRIALSL L WMdow unit and

sash combination of Claim 15, wherein said sealant
further comprises a desiccant sealant material that
provides conventional structural and vapor barrier

characteristics along with desiccant properties.

34. The integrated multipane window unit and
sash combination of Claim 15, wherein at least one of
said glazing panes is selected from the group
comprising: traditional IG units; tempered glass;

. stained glass; plate glass; and bullet proof glass,

35. A multipane window unit and sash combination

comprising:

a sash frame creating a viewing opening and
forming a sash insert receiving slot;

an internal glazing insert bounding a
viewing opening and forming a relatively rigid,
structural window sash insert element;

an integral spacing structure formed
integrally with said internail glazing insert and
.protruding into said viewing opening{

at least two vertical internal glazing

surfaces supported by said integral spacing structure;



the others, thereby allow ng each piece of glass to nove independently
under thermal cycling. 36. The nultipane wi ndow unit and sas § N
of Claim 35, wherein said sash frane is nade of a materi al Qamm
the group conprising wood, alum num PVC, and other plastic. 37. An
integrated nmultipane wi ndow unit and sash3%onbination, said conbination
conprising: a sash frame, said sash franme form ng and bounding a view ng

openi ng; an integral spaCiEg structure, said integral spacing structure
being formed integral |y whthi€8Pl t¥asHlppanB2BAE: pPBEr fgrngacht saddi d

view ng openi ngint&ahdli gL egiAal spachpg;stpycture further formng at |east
two vertical internal glazin? surfaces; glazing panes, each of said glazing
panes having a pair of ffatlpahe saiflaseslbotndednbytang edgh, goagsof said

gl azi ng panes f gach_saj i internal glazing surface; adhesive,
sai d adhesive a?%?x?ngoegég %$£égggg gFazi-ig Bﬁﬂgg%ﬁfgohﬁ | BRNBPANe
surface to one efichsthdtveathcaf baiergahsgl paheg $Yriasested0sOG) 710.1 37
muntin grids fO£P§ro¥bding rchitectural A designs to the view ng opening;

and muntin grid Pec®FUFhYy  nE3RESP¥apdlAtihRoneaghi Bireeer§i adameans for

ponnect:ng sai dnouat i AdghéfSentl yeehli¥rt nadhdl saghifrgme within the
integra

36. The multipane window unit and sash
combination of Claim 35, wherein said sash frame is
made of a material selected from the group comprising

wood, aluminum, PVC, and other plastic.

37. An integrated multipane window unit and sash

combination, said combination comprising:

a sash frame, said sash frame forming and
bounding a viewing opening;

an integral spacing structure, said inteéral
spacing structure being formed integrally with said
sash frame and protruding into said viewing opeﬁing,
said integral spacing structure further forming at
least two vertical internal glazing surfaces:

glazing panes, each of said glazing panes
having a pair of flat pane surfaces bounded by an
edge, one of said glazing panes for each said vertical
internal glazing surface:

adhesive, said adhesive affixing each of
saild glazing panes at one flat plane surface to one of

said vertical internal glazing surfaces;



spacing structure. 38. The integrated multipane wi ndow unit and sash

conbi nation of Claim37, wherein said nuntin grid receivj

conprises: at |least one nmuntin retaining clip having a fbgﬂdjﬁffﬁuﬂg%t
point and a muntin grid affixnment neans; and an equal nunber of receiving
slots formed by and within the sash fram8Tenber for connecting with said
muntin retaining clip. 2 0 OCT 2003 38 | NTEGRATED MULTI PANE W NDOW UNI T

AND SASH ASSEMBLY AND NETHO\%FOR VANUFACTURI NG THE SAME ABSTRACT OF THE
DI SCLOSURE A nul ti pane wi RiGWInBrigsoforspppsitdad pichitelrtuaadash frane

(22) is formed Baviggsamol Rhedkaky3RAC (S UGHUre (24) upon which
gl azi ng panes (30) gre directly ayfigeggg?ﬁgbfngégral spaci ng structure
(24) is fornmed integral |l puptih ghédsashefivamg f2ahsat saver kuealin nt er nal

gl azi ng surfaces..(26).. . .A ive 28). can be affixed to the vertica
i nt er nal glazingrgéu%?gggg§ﬁg g??égh%PﬁeCSPB?FEQHBaﬁééﬁ MHNERRS IFdalSer, a

rigid, structurdﬂreasmyftaneaﬁaZkaganfggmgowmgginpghgrihgegggqchnent of the
gl azi ng pane (30), thereb elimnating the need for using separately
manuf actured if ﬁ?é?gnﬁtéPS§§r8nits whil e obtaining simlar and inproved

benefits. Fig. 3¢  38. The integrated multipane window unit and
sash combination of Claim 37, wherein said muntin grid
receiving means comprises:

‘ at least one muntin retaining clip having a
frame affixment point and a muntin grid affixment
means; and

an equal number of receiving slots formed by
and within the sash frame member for connecting with

said muntin retaining clip.
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INTEGRATED MULTIPANE WINDOW UNIT AND SASH ASSEMBLY AND
METHOD FOR MANUFACTURING THE SAME

ABSTRACT OF THE DISCLOSURE

A multipane window unit (20) is provided in which
a sash frame (22) is formed having an integral spacing
structure (24) upon which glazing panes (30) are
directly affixed. The integral spacing structure (24)
is formed integrally with the sash frame (22) at
vertical internal glazing surfaces (26). Adhesive
(28) can be affixed to the vertical internal glazing
surfaces to attach the glazing panes. In this manner,
a rigid, structural sash frame (22) can be formed
prior to attachment of the glazing pane (30), thereby
eliminating the need for using separately manufactured
insulating glass units while obtaining similar and

improved benefits.

Fig. 3c



