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SPACER ASSEMBLY FIELD OF INVENTION 5 This invention rel at &gt §)AYc@afBsi te
spacer a%%zsg{)@nt whi ch can be wused particularly in the fabrication of

t hermal | Y ting |amnates such as w ndows. BACKGROBNEUSE/ISRRAENTI ON I n
general, the procedure for assenbling an insul ated w ndow structure 10

I nvol ves pl acing one sheet of a glazed structure over another in a fixed,
spaced rel at iRIBEED TUBE CORTINDOVS FDEXBISE SRMCEFCABSEMBILY into the
space between the two glazed structures, at and al ong the periphery of the
two structures, thereby form ng a sandw ch-type structure having a seal ed
air pocket between the struct E 'Oli'fN Eﬂ(ﬁ. e, glazed structures are
typically glass but can al so M keep the gl azed structures
proger |y spacgisaip@ehtion relpéseto bacompsositel $ater nered sedlanéwidein cahdd wo
structures to nmintain proper spaci 2)% while the seal ?nt, c? osition is

i nj ect ed Use@ dpasticidarly An sthe fakeicatipn F tharmallyq insulating laminatese SPERERhr i cat ed
into a chlflc}t:ﬁi&sy unit and after fabrication placed into the space between

t he gl azed Sstructures to formthe wi ndow structure. 20 Misture and organic
material s are often trappeBACKGIRBUNIEOFSBMVENTEION space as a result of the
w ndow assenb fabrication process. To m.nimze the effects of npisture
and or gani c HL{{QQF%W% t?‘reaﬁ'ﬁ’é&dp’ﬁa fq{@séémrggﬂgeﬁn "?ﬁﬁ'@?(t@g,w‘ QY SRUGHE can be
usef} as FaRAl ; ardd j i e | east
sorr@ noi g‘[urels\tle'r% #uﬁg%}?}%ﬁélﬁ%étﬁ%gl%ﬁ%dngﬁgﬁgeegyggﬁgﬂpé ;‘;c])rcl:eg?@gé%%%dng t he
ti me t herelaiciehimssenben injectimy aiseblant somipositioMtint theespeice detweeathes
prevents, noi sture from condensi ng on and, foggi i nteri.or surf t he

Ol aee " SR OB GHRo8: AUBNA AdhehDieybaipnly ob o S sullcr s, AEfert, 1o

I ncor por fdrffihg I s@nbiMeERReCEruttlke HelfigS 82k8aledOkir pbekdthBetddiehr theni t
when t he seal@ant/spacer “assenbly is a Solitary conponent. Additional

desi ccanskuctirese tmepragticentglazed structures are typically glass but can also be

15 plastic. To keep the glazed structures properly spaced apart, a spacer bar is
often inserted between the two structures to maintain proper spacing while the
sealant composition is injected into place. Also, the spacer bar and sealant can

be prefabricated into a solitary unit and after fabrication placed into the space
between the glazed structures to form the window structure.

20 Moisture and organic materials are often trapped inside the sealed air
space as a result of the window assembly fabrication process. To minimize the
effects of moisture and organic materials trapped in the sealed air pocket,
desiccants can be used as a medium to absorb these artifacts. Typically,

" however, at least some moisture will enter or remain in the sealed air pocket

25 during the time the window assembly is in field service. This use of desiccants
prevents moisture from condensing on and fogging interior surface of the glass
sheets when the window assembly is in service. Desiccants can be incorporated
into the spacer, into the sealant or into the entire unit when the sealant/spacer
assembly is a solitary component.  Additional desiccants above the amount

30~ required to absorb the initial moisture content are included in the spacer/sealant
assembly in order to absorb additional moisture entering the window assembly
over its service life.



30 required to absorb the initial noisture content are included in the
spacer/ seal ant assenbl y in order to absorb additional ' ﬁMAYegUQS' ng
over its service life. 1 MAY 2005 02/ 3

the wi nd
PCT[ USOl%%%%’%S her mal conductivity in the edge of a wi nE&NUTRVIZST o

typically higher than in the center because thermal energy wll [|ess
readily pass fromglazed structure 5 to glazed structure through the air
contained in the sealed air pocket than through the materials conprising
t he seal ant/spacer assenblies known in the art. Various prior art
practices for manufacturing w ndow assenblies are cunbersone, |abor
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G eenl ee;jjn tHe wohteR bacagsd ﬁl@%mé!‘%é‘@?@ﬁﬂ lesisrreRdiagasefron' glhred struotmwt our ed
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sheet s, hedlazed siickirei fhreughihe alr gonRiRd Brtheose
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coiled fert, storage. The G eenlee assenbly is thus a soli tary corrponent in
which the sealant contains the desjccant._ G eenlee' ‘?q)asse I le

addr essi ng pr XATOUS PriaF @k PEHIICES O nBENUfRCHNge Win V&ta?e@ﬂ%ﬁ%@%nce t he
gl ass unichnireQnat [ahoh itefdife SP érrl’cglﬂiﬁ Bk Sikive 38u1pﬁ1§rﬁeAﬁFa@%Wer%ttﬁé the

gl azed structure ate conpresse |'ace. The 'sightline in a windowis
t heigor t ippeviofisly rms&;sa;edrllrslwlomt lSa}smerrdﬁonby H&S. i Ratent dleedt 4B81.693h 1@ he

oL M8 i TR o she R0 aleed, LB FoTE 4 Tound e spbpbrs s e
the G ee@Pﬁéert AN O lr'ﬁﬁﬁta"ﬁ e aBRIMESdiRfarzealindér BBprésdioRDfrglgesred to
envel ope the spacer and the fol ded assenbly can be stretched
sheets, wherein the sirip comprises a folaled or contoured spacer means
embedded or enveloped in & deformable sealant. This spacer strip has the
15 advantage of being flexible along its longitudinal axis to enable it to be coiled for
storage. The Greenlee assembly is thus a solitary component in which the
sealant contains the desiccant. .
Greenlee’s assembly, while addressing previous limitations does not
provide a flat sightline once the glass unit is constructed due to undulations
20 in the spacer after the glazed structure are compressed into place. The
sightline in a window is the portion of the spacer/sealant assembly that is
viewed through the glass sheets, but is not in contact with these sheets.,
This flat sightline is desirable to improve aesthetic qualities of installed
windows. Also, the Greenlee teaching uses high amounts of sealant material
25 required to envelope the spacer and the folded assembly can be stretched
during application as well as along its longitudinal axis. This streiching can

also lead to problems in maintaining a flat sightiine.

SUMMARY OF THE INVENTION

30
There remains a need for an improved continugus spacer assembly
that eliminates longitudinal stretching while making it easier to produce a
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during application as well as along its longitudinal axis. This stretching
can also lead to problens in maintaining a flat sightline. EL%W@Eg OF THE
| N\VENTI ON 30 There remains a need for an inproved conti nuouk ZUU
assenbly that elimnates |longitudinal stretching while naking it easier to
produce a 2 t-6 MAY 2005 wi ndow assenbly having a snooth sightline.
Moreover, it would be desirable if such a continuous spacer assenbly could
be fabricated to yield a nore cost-effective product while providing the
structural stability and benefits of the G eenlee construction. Also, it
woul d be desirable if such assenbly allowed for a sharper radius when
bendi ng the spacer assenbly at the corners. Thus, the exanpl e conti nuous
spacer assenbly presents advantages by elimnating the anmount of necessary

seal ant wiRdew adsemibll daliigd sinbbiYsightineP RdresverNR voRild bEelesfabRN s@dH
spacer strip; elimnating expensive and intricate spacer bar
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Wi ndow ure I ng t er ma of 't he” spacer

assenbl ycc&mkuptumi Alsag it Weuldbeessirablalf sudty atssembryrmmmor goshErper A
further object maﬁ be that it be coilable for ease of storage, di spensi ng
and applrﬁ‘pjﬁ'@ when bendinodhe spaeerassenably et te corv@rat ed glass wunits.
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spacer assenbly’ conprising, a spacer havin S on varyrng i'n
r epeat ieigninlahngetheal amguat Iafngaeteslssatgl sealant matendiesihie sezihfzmingt tHeeast

Phe. pr cRSHRIMIATENOT SFE SeRETS 98 SPBvPHSHTh SISPRRT0 A0enBy SUFVERty, a

ri bbed ér&’é&r bR cBHSRSE RS BithR2ing itht 889derR§  dfithb faterial to stretch along its
longitudinal axis; reducing thermal conductivity of the insulated window structure by
reducing the thermal conductivity of the spacer assembly and providing the
necessary ability to form sharper corners.

A further object may be that it be coilable for ease
of storage, dispensing and applying to laminate structures such as insulated glass
units.

In accordance with one aspect of the present invention, there is provided a
spacer assembly comprising, a spacer having a cross-section varying in a repeating
manner along a longitudinal axis; an adhesive sealant at least partially encapsulating
said spacer.

In accordance with another aspect of the present invention, there is provided a
spacer assembly comprising, a ribbed tube; an adhesive sealant at least partially
encapsulating said tube; and; a moisture vapor barrier having an adhesive sealant
engaging surface joined to said adhesive sealant.

In accordance with another aspect of the present invention, there is provided a
window assembly comprising, a spacer having a cross-section varying in a repeating
manner about a longitudinal axis; an adhesivé sealant at least partially encapsulating

said spacer and having a first glazed structure engaging surface and a second glazed



encapsul ati ng said tube; and; a noisture vapor barrier having an adhesive
seal ant engaging surface joined to said adhesive sealant. Ip @ac YL

wi t h anot her aspect of the present invention, there is provi@éﬁ &ﬁ& %ﬂﬁﬁﬁ
assenbly conprising, a spacer having a cross-section varying in a repeating
manner about a | ongitudi nal axis; an adhesive seal ant at |east partially
encapsul ating said spacer and having a first glazed structure engagi ng

surface and a second glazed 3 MAY 2005 structure engagi ng surface opposite
sai d fi sHuclyre gagagingserface cppgaile sgiddirst glezed strictuse engagingdustacaca first

engaged ' | rst._ql StI.uc engagi ng surface of said, adhesive
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st r uct uagthesige geans Uirfdg 8eobnd aiated Bheptiie ehgabadiwith shideeesfdaieedi t h
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seal ant enga [ n@gisur_f ace joined, to_said adhesive seal ant. a_desiccant

cont ai nFR§ @%ﬂ@ sqidtweeapd Naying afird glazed silotysiengaging surfageaedia
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accordapce w th another aspect.of fhe present invention, there is provided
2 epact SailadheR) R aiien csicgant GBI RecpBiioNstd: s erhgse

Cr 0ss- sgehlafl a/firsY §Rged isfudtu: ' R4 fi e lingxi s; an
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spacer assembly comprising, a flexible, hollow spacer having a cross-section varying
in a repeating manner along a longitudinal axis; an adhesive sealant at least partially
encapsulating said spacer.

In accordance with another aspect of the present invention, there is provided a
spacer assembly comprising, a ribbed, hollow tube; an adhesive sealant at least
partially encapsulating said tube; and; a moisture vapor barrier having an adhesive
sealant engaging surface joined to said adhesive sealant.

In accordance with another aspect of the present invention, there is provided a
window assembly comprising, a flexible, hollow spacer having a cross-section varying
in a repeating manner about a longitudinal axis; an adhesive sealant at least partially
encapsulating said spacer and having a first glazed structure engaging surface and a
second glazed structure engaging surface opposite said first glazed structure
engaging surface; a first glazed structure engaged with said first glazed structure
engaging surface of said adhesive sealant; and a second glazed structure engaged

with said second glazed structure engaging surface of said adhesive sealant.
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In accordance with another aspect of the present invention, there is
provided a w ndow assenbly conprising, a flexible, hollom/spacer havi ng a
cross-section varying in a repeating nmanner about a Iongltu dgﬁazgq
adhesive sealant at | east partially encapsulating said spacer an S a
first glazed structure engagi ng surface and a second gl azed structure
engagi ng surface opposite said first glazed structure engaging surface a
first glazed structure engaged with said first glazed structure agi ng
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provi degegond gBaZBd@trwtmsrengaglrgwﬁaaeaﬁlm adhesive pealant.strip or corrp05| te

i bhea or - dberEoanBapiRL” S eI RVERY < aPUb I EtREEE! sedRnl 2nP o2t

parti al spaséegtip WrcBmpdsitadhesi ve, desi ccat ed seal ant. I n anot her
enbodi ment, a npoisture vapor barrier is included in the adhesive |layer. In
yet anofang stHgioee wemprisingl esivagiudinalinexiending spagroinclidingrapvibbied OrBRI EF

DESCRI P pe wwth parts

in sect ?géﬁhlg e\fd\nqﬁé\g\gdr?gf %@3’ r#@h%%'ai‘fﬁig d’(g\‘\/\}1 %3%5?%&%@%'0%%@‘% fH the

present adhesing] dssiccated sealant. In another embodiment, a moisture vapor barrier is
included in the adhesive layer. In yet another embodiment, a desiccant containing

topcoat is provided.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a fragmentary perspective view with parts in section showing an

e_mbodiment of a window made in accordance with the present invention;
FIG. 2 is a plan view of a ribbed or corrugated tube in accordance with an

embodiment of the present invention;
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FIG 2 is a plan view of a ribbed or corrugated tube in accordance with an

enbodi ment of the present invention; 3b '~616 MAY 2005 WO @2/83%3@3( 800b5
PCT/USO /18282 FIG 2Ais a plan view of a ribbed or corrugated tubée bent

into a QMH8pe configuration in accordance with an eXGHSAERESDf t he
present invention; FIG 3 is a cross-section of the spacer assenbly of the
enbodinent of 5 FIG 1; FIG 4 is a fragnentary perspective view with
parts in section showi ng another enbodi nent of a wi ndow nade in accordance
with the present invention; FIG 5 is a plan view of a ribbed or

cor T ugat ed tupgs i HAACCOTAARTRal dia oMol PErEARRA MR baht T 4 FIC SA

Is a plan view of "a i or corrugate ube i nce wth an the
enbodi nesbrref-tfdeCoorfiguriiorn in sceordanes withcan embidimiat op e presesénbl y of
t he embodi nent of FIG 4; 15 DETAI LED DESCRI PTI ON Referring now to the

dr awi ngsiNVeplioRi| | be seen that FIG | illustrates a conposite structure,

such as, but ngg %%Eﬁ%s@b&igﬁ‘ﬁ%‘éﬁ&%@@%bémb@d FRGhbsdiRtent of St

substrate ne second substrate nmenber 14 20 havi ng faci ng,
gener al | ¥l@at;al | el surfaces. First and second substrate nenbers 12, 14 are

15713 | o1 nedf Kogblad radp ey phoser B Sptceetn often SO e cal Ty
seal ed bynaiHePRABOdIMENARS 8t WiHdbW fhade th accoRRERE/ a4thl tiet passeatbly 18,
whi ch includes seal ant 20 which at | east
invention;
FIG. 5 is a plan view of a ribbed or corrugated tube in accordance with
10 an the embodiment of FIG. 4,
FIG. BA is a plan view of a ribbed or corrugated tube in accordance
with an the embodiment of FIG. 4
FIG. 6 is a cross-section of the spacer assembly of the embodiment of
FIG. 4;
15
DETAILED DESCRIPTION
Referring now to the drawings, it will be seen that FIG. 1 illustrates a

composite structure, such as, but not limited to a window assembly, 10

comprising first substrate member 12 and second substrate member- 14

20 having facing, generally parallel surfaces. First and second substrate
members 12, 14 are generally glazed structures such as glass panes. The
substrate members are 12, 14 joined together to form an enclosed space 16
which is hermetically sealed by a composite tape structure, ie.,
spacer/sealant assembly 18, which includes sealant 20 which at least

25 partially envelopes a spacer 22, Glazed structures 12, 14, as illustrated, are
formed of glass. It should be appreciated that the invention has applicability
in the environment of an unrestricted variety of construction or structural
materials, including, for example, cement, concrete, brick, stone, metals,
plastics, and wood.

30 As illustrated in Figs. 1 and 4, for purposes of this patent, “interior”
means facing into the sealed air space 16 of the window assembly 10 while
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25 partially envel opes a spacer 22. (azed structures 12, 14, as
illustrated, are forned of glass. It should be appreciateéﬁ!ﬁ;&ﬂflﬁ@ﬂfl

i nventi o L?h plicability in the environnent of an unrestricted variety
of constﬁ’ c‘?‘?:’éﬁa%or structural materials, including, forP§3'E VB3%ement

concrete, brick, stone, netals, plastics, and wood, 30 As illustrated in
Figs. | and 4, for purposes of this patent, "interior" nmeans facing into
the seal ed air space 16 of the w ndow assenbly 10 while 4 6 MAY 2005 WO
02/ 38903 PCT[ USO /18282 "exterior" neans facing out of the sealed air space

"16 of th i .nd mal y 1Q. , Figs. .3 d | | lust rat h
orientat! %ﬂgggrﬁw@egﬁgﬁgﬁg\@q Qfo\lt@g sgriet alf, sACe géoﬁéu@ﬁ;%ﬁ%@t “of the
present éwéﬂsly%.aﬁlé&,%% 6 iiludtialsSs the ofiéntafort 8ptHeregRetivdat the

i nvention conprises a s r tube 22 and an adhesive sealant 20. In
anot her rmpaticheakes.a noi sture vapor barrier 24 is provided wthin the

dhesi | ant 20. .In, d _enhodi nent . th . 22 is.ak |east
Dartial y: oncihons sntpPeRliBr ee Sl BIe Y o5 MSRE R 1 Y apor
bar i er 24n garddeptingt tHy méﬁ&%m@&@ﬁhy@s aeajRBl 1 27 hadathaghesivseal ant 20

10 may also contain a desiccant. e present invention may also include a
t opcoat 9@aladh2edn wootheriembkadivent, & medstete vape karriend4 d3peayided seal ant

ased 1o WA Sl SRt AL A PRIeTrd s skt e 185 22, 3
cont ai ”il_é%sﬂpaﬁ%ﬁ?l%/(‘éh%ﬁgsuﬁfe@l by BEResiva Geatant @Nivith thé moidkse oapor  or
alternatively, both 15 the adhesive seal ant 20 and_the to%ﬁg'g{]z@G may

cont ai n besiet 2dnearrpevidpadles adhosive pealasn ik eahgﬁ%h@ﬁiypes an be bent
L0 b T B BR S AR B BaRsPhES TREGHRR it R Mo tocpagey no mnner
enbodi mewipcobh26 SihResd t@aniisterof fiting Aarfaeeof tive Bdbesies sbalaht 20, 5 and 6
the spacer tube 22 is _ . : '
The topcoat 26 substantially runs along the sightline and is often used to
improve the aesthetics of the window assembly 10 while also containing a
desiccant. The topcoat 26 may contain the desiccant or alternatively, both
15 the adhesive sealant 20 and the topcoat 26 may contain desiccant.
The spacer 22 is a elongated structure which can be bent to form a
corner and has a cross-section that varies in a repeating manner along the
elongated structure’s longitudinal axis. In a preferred embodiment, the
spacer 22 is a tube. As seen in Figures 1, 2, 4, 5 and 6 the spacer tube 22 is
20 preferably corrugated or ribbed i.e. having alternating furrows and ridges on
at least its outside surface.  For purposes of this application, “ribbed” or
“corrugated” may be used interchangeably. Also, one of skill in the art will
readily understand that an inside surface of the ribbed tube may be either
smooth, ribbed or an alternating mixture of both.
25 The ribs 28 of the tube 22 aid in forming corners by allowing greater
flexibility when applying a bending force to the tube 22 while eliminating
kinking of the tube. Thus, the outer dimension of the cross-sectional area
and the inner dimension of the cross-sectional area of the tube 22 remain
substantially the same when forming a corner. Also, the ribs 28 of the
30 corrugated tube 22 can help to maintain the corner formation once the tube

22 is bent into that position. It is contemplated, however, that one of skill in
5



20 preferably corrugated or ribbed i.e. having alternating furrows and

ridges on at least its outside surface. For purposes of thi i Lon,
"ribbed" or ,.corrugated"” nay be used interchangeably. Al s"b,6 Woﬁmil |

in the aMOWIPPO3 readily understand that an inside surfalETESIYIESY i bbed
tube may be either Snooth, ribbed or an alternating m xture of both. 25
The ribs 28 of the tube 22 aid in formng coners by allow ng greater
flexibility when applying a bending force to the tube 22 while elimnating
ki nking of the tube. Thus, the outer dinension of the cross-sectional area
and the inner dinmension of the cross-sectional area of the tube, 22 remain
subst ant 1 Pit Waddsgadiv\ARRracithgt of 86 koS 00 Ing; &N PH&S@?QWB% the 30
corrugat%fﬂ.&%ngﬁ,@ﬁﬁomel p to maintain the corner formation once the tube
22 is bent ITnto that position. It is contenplated, however, that one of
skill in '-6 MA\BN2OBGbLOGINSA3SOE3HHRCEPaISAYY 222eRssseectianal akeal thateadi |y

appreci ate.that other types of tubing can be,used wth he present

i nvent i of@P%H Hné éﬁ%%‘{rf%r{f’?”ﬁ‘%f iaéor%nea ngg'g'fdslggZEX@r 0s -n_sgglpﬁ al area
thats vagbgfigurBtidn "1§RS&MMErYTBN e Epatsg2 ahavdngiduedi AadrosxisBetidilannul ar 5
configuration is exenplary of a spacer 22 having such a cross-sectional

area. AnatgmulAn acoutargardigueationi will alsgotypigsily diave ingiddualdatilermdl | at

| east par .Ci 'g | g [ i r e an

erbodi moRpryrCiEaTeR BEERbS 25, HES.7 Brd A Bus e, S oeHEN iBe " vor 11 ons
30 of therdgent hal@ng différiskiblsizes ameuaribbed bbrilorsdd yf theptubel aDret hat
different rib configurations may be 10 utilized to fabricate a éube that is
nore easPf ?k%érh*_chei @ﬁ?&’"h'@aﬁéY@PPrqfiﬁt?ﬁ'é@trﬁi_%fenélflpfcé’lr'_@ﬁ@wé@ﬁﬁiw @ ribs may
pe foed BRIRCHoNGablidRe W B80! Rt SIDRAERRASI toédt i okl on of

t he ‘cross-séection at varies’in a repeating nner al ong a [ ongitudinal
axi s. A FRaltheahoreg diffeirgnir@infiguredsrilesomay| e ysest amlosingenib2 havi ng such a

OO et O A e S HimSol i DR bABniibh P RL S s LR, e "0' e 11D
varies in a repeating manner along a longitudinal axis. . A helical
configuration is exemplary of a spacer 22 having such a cross-section. A

15 helical configuration will typically have a single rib rotating about the spacer
for substantially its entire length. One of skill in the art will readily appreciate
that other configurations of ribs 28 may still constitute a helical configuration.

Figs. 4-6 illustrate embodiments of the present invention having a
spacer 22 with a generally rectangular cross-sectional configuration. One of

20 skill in the art will appreciate, however, that virtually any polygonal
configuration, regular or irregular, can be used as well as any combination of
arcs and straight lines resulting in a closed figure. As illustrated in Fig. 4,
while the cross-sectional configuration is generally rectangular, it can be
seen that in this embodiment, the cormers are slightly angled giving this
25 embodiment an eight-sided cross section that is generally rectangular.

The ribbed tube 22 can have any closed cross-sectional configuration
including, but not limited to, circular, round, oval, elliptical, rectangular or
polygonal. In Fig. 3, an embodiment is illustrated having a generally circular
cross-section. Also, the embodiment of Fig. 3, as best seen in Figs. 2 and

30 2A, has individual ribs 28 extending about the entire cross-section. In this
embodiment, the ribs 28 are preferably annular.
6



for substantially its entire length. One of skill in the art mﬁll readily
appreciate that other configurations of ribs 28 may stillf_ ?ﬁga

hel i cal (g@% ratlon Figs. 4-6 illustrate enbodi nents of: t

inventioﬁgh spacer 22 with a generally rectanguIEFT€$8¥ 2%%Ctl0ﬂ&|
configuration. Cne of 20 skill in the art will appreciate, however, that
virtually any pol ygonal configuration, regular or irregular, can be used as
wel | as any conbination of arcs and straight lines resulting in a closed
figure. As illustrated in Fig. 4, while the cross-sectional configuration

i's generally pegdtaggthar »enhﬁocﬁﬁ‘i@np%f tﬁ@?ﬂeéé?ﬂtlnwnﬁcfh sthemhpsliogest . the

~corners are slightly angled giving this 25 enbodi nment an e@%gt si ded cross

sect i on coragatsd fhee22only exiendpguiadly arqurd theoﬁb@g 22 bAsdusiatechiv e any

I d t f b
o peo arF; imite OEZe GRferay ERiendanly Boitfth Pitse Mied Bt addherdly 10y 5 an
embodi ”Efécteirﬁquldr'é@ﬁlb@?&ﬂcbﬁugﬁﬁd%gé@ ald Flgnmutmar sufa6s fackiet i on. Al so,
t he enmbodi nent of , est seen in Figs. 2 and 30 2A, has i ndi vi dual

ri bg 28 eka,cifigi mghﬁib@usurfa@ee’ia|15ep@f@'§blysﬂt& |S@ﬁfaCBnWhIﬁhsfaC‘@$b3tﬁ ment, the

bs 28 f P O /18282
' yer AR SR RRAD e, EBlP R A RER et
cor r ugat iegcbatinay Be@linyingtedeiemihistsualacy. dhigialbws eha srimoﬂ?sunﬁm:el I | ustrat ed
in Fig. 5A, the ribs 28 enerall ext end onl({%around three sides of a

gener al | §f th@ede@ﬁggm!ar Qﬁ’ﬁ#gﬂjﬁ‘#e@ 8024 U§aPEyide daex desifaple; gnogh  t ne
surface é@ﬁ‘t‘ﬁhﬁgv% &l e a&ll?g?ﬁ% dfLhp O%lrﬂrdftﬁgﬁ%%z% E? ﬁlfir?afté@lii’l {he surface

whi ch fac er| or o Re ™ Wi n OW ass er nor e, adhes ive

seabant pretérable toomp@athardygsibeartt! ¢ontaintedn fthi@mmatlarual ﬁ:mnﬁmme filies al | ows
the snmooth surface of the rectangular corrugated tube 22 to provide the
desirabl€~snooth sightline. Wen the adhesive seal ant 20 and topcoat 26

are ol m nat ed, Thd rbBoddBE Sl déhditied RonriaRy SeRaBetRaABNed I n the

material form
including plastlcs elastomers metals, paperstocks or laminates of any

combination of these materials. The ribbed tube 22 may be formed from any
15 variety of well known methods including continuous molding or blow molding.
The ribbed tube 22 may also include reinforcing wires.

Due to the ribbed construction, the tube 22 is "crush-resistant," i.e
capable of resisting forces tending fo reduce the spacing between the glazed
structures during use.

20 The moisture vapor barrier 24 may be fabricated from aluminum
foil, plastic, plastic laminates, paper/foil, metallicized plastic or any other
suitable combination of the above with a plastic/aluminum laminate being
preferred. In other applications, the moisture vapor barrier 24 may be
chosen for different barrier properties relative to the type of application

25 desired. For instance, the moisture vapor barrier 24 may be chosen to
maintain the present concentration of a gas contained within the sealed air
- space of the composite structure.

The moisture vapor barrier 24 can be joined to the ribbed tube 22

and also can contact the adhesive sealant 20 and/or topcoat 26, can be
30 embedded within the adhesive sealant 20 and not in contact with the ribbed
tube 22, or it can be adhered to the interior-facing surface of the sealant 20

7



22. The ribbed tube 22 may be constructed fromany suitable materi al

I ncl udi ng plastics, elastoners, netals, paperstocks or Iahiga Yo@g@@y
conbi nati on of these materials. The ribbed tube 22 nmay be' forned from any
15 vari eXP @388 | known net hods i ncl udi ng conti nuous noPETR§OEIB2A ow

nol ding. The ribbed tube 22 may al so include reinforcing Wres. Due to the
ri bbed construction, the tube 22 is "crush-resistant,” i.e., capable of
resisting forces tending to reduce the spaci ng between the gl azed
structures during use. 20 The noi sture vapor barrier 24 nmay be fabricated

fromal um pum foil lLastic, plastic | am nates aper/foil, metallicized
pl astic Wih g tonosat 28 seinea b o BRasict siBRe of the,aRagG (R vaperpaliof

pl asti c/ aj ur n;gip% b iCiabeas, the
noi st ur egl\l/'agﬁg%u@glrsﬁpgr r%;ﬁ%;@irﬁ%ﬁ%%@g?é E??f?ée]?{e)ﬁtagg{aérdrt?g? properties

rel at i veby any iseitalyipenednsaguth aaby wieldisg,dbeimalty. fusing, onedhasiées.t he noi sture
vapor barrier 24, nma e osen_to maintain the ef ation of a
gas contai ned vﬁhpﬁi ! aij%%@ecﬁneﬂmaf’feggeg@aﬁ%agpn?%g&ﬁ-gen@%%?ccfgﬁ%]r&gbture. The
NDi gt ur eywwaelr ot izemofduearais dptidegd i® pidedéd bhieth ssibg digpingnd al so can
contact the adhesive seal ant 20 and/or topcoat 26, can be 30 enbedded
wi t hi n t haintiageibjesting sulextuding hedsemlant to ttersarlantPRIRAING SHITBERY t ube 22,

or it ca o] ' [ ' f; t 20 7
-6 el AR 3 e edatedbyPhiehAdl el 36 Seeldif SRANRR. 20 0" e
i nt er i or sealahipdesicdant keapmiest torthe seplant bagaging subfaced aadribe snterier vapor
barrier 24 may be joined to the corrugated tube 22 by any suitabl e neans

such as BYfage ¢ithe sPerer #ain § SNYS P  or adhesi ves. The seal ant 20 can
sugeaient| 1 O AR 2 S5t O BED ket o i 2 ot
structures 12, 14, The bond formed between the spécer/sealant assembly
and a glazed structure is referred to as a bondline. Thus, at least two
sealant engaging surfaces of the ribbed tube 22 include longitudinally
extending ribbons of sealant which contact a glazed structure resulting in a
15 bondline.

Suitable dimensions for the spacer/sealant assembly 18  will
depend upon the window construction with the length generally
corresponding to the window perimeter length. The width, i.e. the z-direction,
generally corresponds to the space between the members plus the adhesive

20 sealant 20. The ribbed tube 22, however, will often be slightly smaller than
the desired spacing between the glazed structures 12, 14. When sealant 20
is added to the ribbed tube 22 a slightly greater width than the desired
spacing is fabricated. The desired spacing is obtained during manufacture
when the glazed structures 12, 14 are pressed together to achieve the final

25 desired spacing. It should be understood, however, that the present
invention can be manufactured in continuous lengths for any desired length
resulting in flexibility for any application.

The term “deformable” as used herein, is intended to characterize
a sealant 20, whether thermoplastic, thermosetting, or thermoplastic-

30 thermosetting, which when used in the fabrication of composite structures,
such as window assemblies 10, contemplated by this invention, is at least

8



pai nting, injecting or extruding the sealant to the seal ant engagi ng
surfaces of the ribbed tube. Desiccant is preferably can;_irﬁeMi Uﬁ}é

seal ant d tsgﬁ seal ant/desiccant is applied to the seala é\%é
surfaces "ahtF¥HE interior surface of the spacer 22 in aPSHI§P 10
The seal ant 20 seals the gap between the tube 22 and the glazed structures
12, 14. The bond formed between the spacer/seal ant assenbly and a gl azed

structure is referred to as a bondline. Thus, at |east two seal ant
engagi ng surfaces of the ribbed tube 22 include |ongitudinally extending

ri bbons of..seal an [ C t |t p.,a 15
bondi 1 ne M L AG-YE oS BRh HssBrbBReed biatoY Bpbhdk . Mo T |
depend upgf tdefomhaslewis dnhteat tonchdrhbtetine hengiteriglewetich | resists
corresponding to the wi ndow perineter |ength. The width, i.e %

ers plus

.e. .t
z- di r ect Aefermagencerafipy %@@re%rfa@e@opkaﬁgd sPac WO cRsSERD e
th dhesgj I : . [ h s W b
sl ?gﬁt I ;mgéggﬁg%tsﬁﬁaﬁﬁt{rﬁ% gg@ﬁ?é%@%&c?&?ﬁ@&eﬁ”ﬁ:rh(fiﬁﬁa@zre?rg%% 32t u(raes

126 5ﬁ4. hWlediurﬂeﬁdaﬂilllrir@mahefa@d.ded}ftaQMMeraslslemny 4Be 22 a slightly greater
wi dth than the desired spacing is,fabricated. The sired acging is

obt ai ned duri ng AnYige acrighe Ofvxi%@ﬁerﬁ!% rﬁ?ﬁ%ﬁj Used 2% &E@s{@? %gﬁ%é?e pressed
t oget her | @uga tihen fiidialdi | smm | fetisale! | fhiNagergnder st ood,
however , a?ﬁ%‘fw%lhe prﬁetsg(r)l’t lﬁ}?"ﬁﬂ/‘ﬁ t‘?{g%élgzlgﬁe be %%f’a%‘iear ed iFﬁJ )?gﬁt i nuous

| engt hs &onyliamolyesis, esllidca@st And rtbsusiyrene-butatlinex ipblyimarg. f drcladed
application. I s intendedq, t

char act egm@gﬁﬁ%ééﬁér%{adag%I%rsgﬁg{t%m%fg@%grﬁg%ﬂvaiphtngﬂd?éq\yiq ai(z? or
t hepmopl Ask empilafufer SBH6E diddic WRipehicden VUReAIA polgnicrdr | saghon of
conposite structures, such as w ndow assenblies 10, contenplated by this
i nvent i orgsins asg dolhdy Sbeb Qhremizeb Conpiaiar sbeoBadanpisiiraien’2 A
preferred class of sealants 20 is butyl rubbers. The adhesive sealant 20,
however, is preferably a pressure sensitive adhesive.. [f a topcoat 26 is
applied, the topcoat 26 is preferably a desiccant loaded, deformable material.
15 As stated earlier, insulated window assemblies 10 often require a
desiccant to minimize the effects of moisture and organic materials trapped
in the air space between the two glazed structures 12, 14 of the window
assembly 10. Conveniently, in the present invention, the desiccant can be
incorporated within the deformable adhesive sealant 20 and this can be
20 applied to the interior of the sealant 20 or, alternatively, a separate desiccant
containing material can be used and co-extruded or otherwise applied to the
sightline surface 32 of the spacer. A particularly suitable class of materials
for this purpose is synthetically produced crystalline zeolite sold by UOP
Corporation under the name "Molecular Sieves." Another desiccant which
25 may be used is silica gel. Combinations of different desiccants are also
contemplated. _
The preferred method of manufacturing the spacer/sealant
assembly 18 in accordance with the present invention is by co-extrusion.
This can be accomplished with commercially available co-extruding
30 equipment which, in some instances, may require minor modification. In
general, the ribbed tube 22 is fed through the centér of an extrusion die and
9



initially incapable of resisting deform ng forces exerted upon it. Thus,
the termdeformable is intended to characterize a materi al m Q LSts
deformati on or flow under |ow forces placed on a w ndow aS’SE § 15665

t hr oughotMO 9238993 ftetime, but is readily deformabl e undePCRIGSAEIS28rces 5
encount ered during manufacture of a wi ndow assenbly 10. A wi de variety of

materials my be used as the base for the adhesive sealant 20, including
pol ysul fi de pol yners, urethane polyners, acrylic polyners, silicones and
t he styrene-butadi ne polymers. Included anong the latter are a class of

t hermopl asti ¢ resins which,, when pel ow their, 10 fl.0 enmperature,, exhibit
el asti o %kaerf?ﬁr@ébq%fsa?{mdﬁi%w | 9%%%%@}@?? 2?e§ViTﬁ?§n§?%laEﬂ@&Ubyste: |
Cheni cal s&?c?ﬁgg%mf)@_?jstﬂh@ﬂ%ﬁf tﬁrﬁdﬁfﬁ{aogiingédiep{]o%ﬁfaﬁr?‘é sbalaht ahdseal ant s

20 is but ers, “The adhesi ve seal ant 2l owever, is preferably a
pr essur e spansi siripehavitigethevdesiretifoutsideplimenszasiand hpmropel thieknasspcoat 26

is preferably a,desiccant | oaded, deforpabl e materi al earlier,
i nsul at e(??\ﬁe%'_lﬁm/ eﬁé@'ﬁﬁw itb§¥° g%g‘?tS@ﬁCFg f rglsg, E%ﬁg@éﬁaq%ggﬁ%rm ze the
effects qksERIDH Y8 of i pRisBANINYeABSEWIlRbE dolasIBddr ebse bhetarage spdce bet ween
the two gl azed 'structures 12, 14 of the wi ndow_ assenbly 10. Conveniently,

in the pawinkndispaneahility tiurippeapplisaiieantA caleapable; INESPRRLLM LRI n the

def or mabl esl ) t 20 i n i hepni nt eri or
of the Sg@pﬁ%@ @OWQ?, ﬁ]g(%'?dgr Rgt ?@%ﬂ?{ I%fsgg%a?&;{cee? /%ggllﬁg\it:angsérﬁ%l tgioni ng

mat eri al |@gyitudinallyeslong the eighkineuitrdease of belling.sAsathd sedlantspaeer si ght|ine
surface 32 of the spaceyr. A particularly suitahle,class of terials for
this pur§88embly 29 fit atlieddpifyrp Aouincow %%%eﬂfaw Onthe elpasable Bner By uoP

Cor por at i LAt h "Ml ecul ar Sieves."” Another desiccant which 25
ré’@ Y84ehdtd ?ca'?@r]é@. . ; : .
mayR)be use OI S ?ifjl (i,a ge Combi nations of different desiccants are al so

contenpl ated. The pmefmnin@ﬂm@nt,hﬁw dbbadrilubgc?&riB_rﬁ‘@brip@tedanérW§éal ant
e o elopeRathSr S il P ML AR S Aclal 2B U o
topcoat 26 can also be applied simultaneously with the adhesive sealant 20
or afterwards, if so desired. _
15 While in accordance with the patent statutes the best mode and
preferred embodiment has been set forth, the scope of the invention is not
limited thereto, but rather by the scope of the attached claims.
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30 equi pnent which, in sone instances, may require mnor nodification. In
general, the ribbed tube 22 is fed through the center ofﬁa%éigbérzbﬁ% die
and 9 6_MNAY 2005 WD 02/38903 PCT/USO /18282 the def ornabl is
ext r udedMb¥{#*®he tube 22. The sealant and spacer asseRBTFSPEIEPen fed
through a sizing die to obtain a sealant and spacer strip having the
desired outside dinensions and the proper thickness of seal ant extending
beyond t he spacer 22. Also, the seal ant and spacer 5 assenbly 18 of the
present invention will be coilable for ease of storage and quick

di spensability during application. A releasable |iner or paper can be
applied to the interior or exterior of the spacerlseal ant assenbly 20

| ongi t udi nal | WIHAD1H§ GlrdMEDIS:] i ne for ease of coiling. As the

seal ant/spacer assenbly 20 i1s applied to forma w ndow assenbly 10, the
rel easable liner is 10 renoved and di scarded. In one enbodi nent, the

ri bbed tube 22 is fabricated and then envel oped, either conpletely or
partially, with adhesive sealant 20. The topcoat 26 can al so be applied
si nmul t aneousl| §. Aispacehassedhisly icompsisitigant 20 or afterwards, if so desired.
15 Wiile in accordance with the patent statutes the best node and
preferred enbodi ment? fBECHE "I:Qe%) CrEiSr$PCHPRYADNBY N BFePRA %y enti on s not
limted theretfanfataléid A®ndindine agigope of the attached clains. 10 6 MAY
2005 WD 02/ 38903 PCT/USD1/ 18282 WHAT IS CLAIMED IS: 1. A spacer assenbly
conprising: a spaedhesive beglant atlesst partallveneapsyiating seichspagwiat i ng  manner
alogg a | ongi tudi nal axis;

2. The spacer assembly of claim 1 wherein said spacer has a
cross-sectional area varying in a repeating manner along said
longitudinal axis.

10 | 3. The spacer assembly of claim 1 wherein said spacer has a
cross-section varying in orientation along said longitudinal axis.

- 4, The spacer of assembly claim 2 wherein said spacer having a
cross-sectional area varying in a repeating manner along a
15 longitudinal axis is a tube.

5. The spacer assembly according to Claim 4 further comprising::
a moisture vapor barrier having at least one adhesive sealant
engaging surface joined to said adhesive sealant.

20
6. The spacer assembly according to Claim 5 wherein said tube
has at least two opposing sides,
7. The spacer assembly according to Claim 1 wherein said
25 assembly is coilable.
8. The spacer assembly according to Claim 2 wherein said

11



an adhesi ve sealant at |east partially encapsulating said spacer. 5 2. The
spacer assenbly of claim| wherein said spacer has a crossBS@Qqunﬁgéarea
varying in a repeating manner along said |ongitudinal axi’st

spacer aggéﬁ%wﬁﬁof claim1 wherein said spacer has a cr &8I varyi ng
in-orientation along said |ongitudinal axis, 4. The spacer of assenbly
claim2 wherein said spacer having a cross-sectional area varying in a
repeati ng manner along a 15 longitudinal axis is a tube. 5. The spacer
assenbly according to Claim4 further conprising:: a noisture vapor

cai d adnesi ve s BASHIES SodRFRARECARRRER AesBR0PLC0 0 i ng 1o Giaim s

wherein said tube has at |east two opposing sides. 7. The spacer assenbly
according to Claiml _wherein said 25 assenbly is cojl abl ... The spacer
assenbl y accordPng tdhel Spacer wassenhlys Acfordings pnlains oWBeEsgo3

PCTIUSO / 1 ~adhesive ge u s i : efd G . The
spacer assg&nﬁﬁg}sﬁgbordi ngatgé%ﬁa%ﬁr%éé ﬁhr@g?@édﬁ ‘r’?’?ﬁngd a e%cfagcant
‘cont asni ngehgggingt j oined to a topcoat 5 engaging surface of said adhesive

seal ant. 10. The spacer ass |y of claim5 further conprising a desiccant
cont ai ni ng topc%?gﬁ%?wﬁaﬂgs'g%%@épgengagi ng surface

10. The spacer assembly of claim 5 further comprising a

desiccant containing topcoat joined to a topcoat engaging surface
10 of

said adhesive sealant.

11. A spacer assembly comprising:
a ribbed tube;
15 an adhesive sealant at least partially encapsulating said tube;
and;
a moisture vapor barrier having an adhesive sealant engaging

surface joined to said adhesive sealant.

20 12. The spacer assembly according to Claim 11 wherein said

ribbed tube has a generally rectangular cross-sectional area.

13. The spacer assembly according to Claim 12 wherein
said ribbed tube is ribbed at least along a first bondline surface, a

25 second bondline surface and an exterior surface.

14.  The spacer assembly according to Claim 11 wherein said

assembly is coilable.

30 15. The spacer assembly according to Claim 11 wherein said
adhesive sealant further comprises a desiccant.
12



10 O said adhesive sealant. 11. A spacer assenbly conprising;
tube; 15 an adhesive sealant at |east partially encapsul atﬁngdé\él B[][t]ﬁbe;
and; a | sture vapor barrier having an adhesive seal ant _engagi n surface
j oi ned {ng%i#?@g‘gdhesi ve seal ant. 20 12. The spacer assenﬁpy%éﬁjégﬁﬁ% ng to
Claim 1l wherein said ribbed tube has a generally rectangul ar
cross-sectional area. 13. The spacer assenbly according to Claim 12 wherein
said ribbed tube is ribbed at |east along a first bondline surface, a 25
second bondline surface and an exterior surface. 14. The spacer assenbly
according to Caiml | wherein said assenbly is coilable. 30 15. The
spacer assenbly according to Caim1ll wherein said adhesive seal ant
further conprised.a dbsi spacer. aszembipyagousingd ©2/B8903 EcTiudber/ 18282

16. The spacer assenbly according to Claim12 further conprising a

desi ccant COMR{IS%hg topcoat joined to a topcoat engaging 5 surface of

sai d adhesive sealddiccaht - cohtaihifgotmpsenpined aopai soptwat serspafey having a
cross-section varying in a 10 repeating manner about a |ongitudinal axis;
an adhesi véusfégeant at |east partially encapsul ating said

of said adhesive sealant.

17. A window assembly comprising:
a spacer having a cross-section varying in a
10 repeating manner about a longitudinal axis;
an adhesive sealant at least partially encapsulating said
spacer and having a first glazed structure engaging surface and a
second glazed structure engaging surface opposite said first
glazed
15 structure engaging surface;
a first glazed structure engaged with said first glazed
structure
engaging surface of said adhesive sealant; and
a second glazed structure engaged with said second glazed

20 structure engaging surface of said adhesive sealant.

18. The window assembly of claim 17 wherein said spacet has a
cross-sectional area varying in a repeating manner along said

longitudinal axis.

25
19. The window assembly of claim 17 wherein said spacer has a
cross-section varying in orientation along said longitudinal axis.

20. The window of assembly claim 18 wherein said spacer

30 having

a cross-sectional area varying in a repeating manner along a
13
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spacer and having a first glazed structure engaging surface and a second
gl azed structure engagi ng surface opposite said first 15\ ture
RN

engagi ng surface; a first glazed structure engaged with sai rst-glazed
st WQRHEIN3ng surface of said adhesive seal ant; andP&TABEBHAY| azed
st re engaged with said second glazed 20 structure engaging surface of
sa dhesi ve seal ant, 18. The wi ndow assenbly of claim 17 wherein said

spMer has a cross-sectional area varying in a repeating nanner al ong said
| ongi tudi nal axis. 25 19. The wi ndow assenbly of claim 17 wherein said

spacer has a cross-section.varying in orientation along said |ongitudinal
axis. 20. The M‘fﬂ?&%ﬁa’fﬁﬁ aé'ééﬁﬁk}{}’% aim 18 wherein said spacer 30 having a
cross-sectional area varying in a repeating manner along a 13 6 MAY 2005

WO 02/ 38903 PCT/ US01/18282 PF | onqi tudinal axis.is a tﬂg’lée. 21. The wi ndow
assenbl y accor dlig t Bhewindavpassembli@ccoringpia Sim2G8ehr e vapor barrier

having at | east gpe, RSt 2 (SBA BAoPRAGREN 15us LRegdrRisRed (o sai d

adhesi ve seal an W ndow aSsenbl’y acc ng to alm 21 wherein
sai d . scross- seckeghat eagaging bufaceljdindrbto saidenbeaiveygeatrtangul ar, 23. The
wi ndow assenbly according to Claim17 wherein said 10 spacer is coil able.
22.  The window assembly according to Claim 21 wherein said
cross-sectional area of said tube is generally rectangular.
23.  The window assembly according to Claim 17 wherein said

10 spacer is coilable.

24.  The window assembly according to Claim 21 wherein said
adhesive sealant further comprises a desiccant.

15 25. The window assembly according to Claim 24 further
comprising: a desiccant containing topcoat joined to a topcoat engaging

surface of said adhesive sealant.

26.  The window assembly according to Claim 21 wherein said
20 desiccant containing topcoat is also joined to a topcoat engaging

surface of said moisture vapor barrier.

27. A window assembly comprising:
a ribbed tube; |
25 an adhesive sealant at [east partially encapsulating said tube
and having a first glazed structure engaging surface and & second
glazed structure engaging surface opposite said first window
engaging
surface;
30 a moisture vapor barrier having an adhesive sealant engaging
surface joined fo said adhesive sealant.
14



24. The w ndow assenbly according to Caim21 wherein said adhesive

seal ant further conprises a desiccant. 15 25. The wi ndow asfefpAY 200%r di ng
Eo Claim 24 further ]E:orrpri fsi ng: da gﬁSi ccant c?)nt ai nizgg t?(é ﬁ{%ﬁh&% hed ﬁrgl a
o] surface of said adhesive seal ant. : assenbl y
ac ng to Caim21 wherein said 20 desiccant containing topcoat is also
jo to a topcoat engaging surface of said noisture vapor barrier. 27. A
wi Mdow assenbly conprising: a ribbed tube; 25 an adhesive seal ant at | east
partially en](c:apsul ating said tube and having a first glazed fstructure
engagi ng surfac : @5%} SAHR ace opposite
Sglhd first qngfvii@ﬁé%jfﬁéﬁﬁigg e ;%Eiaa%nd%i@pt%rle \g}%%e&iﬁgfr: er having an
adnesi ve seal ard fissi@igueadostr apgaged mdth said Siestgylamtivestroctureeal ant. 14 6
MAY 2005 WO 02/ 38903 PCT/USQ /18282 g desi ccgnt cont ai ni ng topcoat joi ned
to said adhesi VGAEINGHITace ¢fsald aghesivesealanb@nde engaged with said first
gl azed structur SISHR 1 ek ! rﬁ,eg ; and a second
gl azed structpr%sgﬁgagg{#gmd?ﬁws:@?%eg %%%d Wg_ﬁ%@b&? st hg%ﬂure engagi ng
surfage of sai dstadhesi engagery surfacead. sakhadhesideeealasenbl y according to
Claim 27 wherein said ribbed tube has a generally rectangul ar
cross-sectional area. 10 29. The w ndow assenbly according to C aim 28

\gﬂg;g: ggsai d ridbedridivdoi hédRely dlcchRd tALRMS: 27 WheRdingl azed structure

said ribbed tube has a generally rectangular cross-sectional area.

10 29.  The window assembly according to Claim 28 wherein said
ribbed tube is ribbed at least along a first glazed structure engaging
surface, a second glazed structure engaging surface opposing said
first glazed structure engaging surface and an exterior surface
disposed between said first and second bonding surfaces.

15
30.  The window assembly according to Claim 29 wherein said
ribbed tube further comprises an interior surface substantially free

of
any ribs.
20
31.  The window assembly according to Claim 30 wherein said
adhesive sealant is adhered to said first glazed structure engaging
surface and said second glazed structure engaging surface.
25 32,  The window assembly according to Claim 27 wherein said

spacer is coilable.

15



surface, a second glazed structure engagi ng surface opposing said first

gl azed structure engagi ng surface and an exterior surface 15:di@igé&g

bet ween said first and second bonding surfaces. 30. The w ndow 2905
according to Caim?29 wherein said ribbed tube further conprises an
interior surface substantially free of any ribs. 20 31. The w ndow
assenbly according to Caim30 wherein said adhesive sealant is adhered to
said first glazed structure engaging surface and said second gl azed
structure engaging surface. 25 32, The w ndow assenbly according to Caim
27 wherein said spacer is coilable. 15 6 MAY 2005 33. A spacer assenbly
conpri $8ng: Aspdeexasdesbhhadmmrigirgpacer having a cross-section varying in a

parcial 1y ontaatbip, it Seabd ML A8t i Elng R S HABURF gl o 755

wher ei nosgifudirspaxisr has a cross-sectional area varying in a repeating
manner al ong said |ongitudinal axis. 35. The spacer assenbly of claim 33
wher ei n sai daspifiesivelsaslant atlerst peaiglly encapsuletigapid spasef.ent at i on al ong said
| ongi tudi nal axis. 36. The spacer assenbly of claim 34 wherein said spacer
having a cross-sectional area varying in a repeating nmanner along a

| ongi t axis is a tube. 37, The spacer .assenbly accordi né; to Cdaim36

i na . .
furthe 9'co P SPRAST 2SRBIPY BF 82y Sowheysine sai¢ sﬁﬁW"néasaP frassteyRel ARRsi ve

seal antagingagh igheatind ABANEICIORSsdi@ Iohgitdimgagis] ve seal ant. 38. The spacer
assenbly according to Caim 37 wherein said tube has at |east two

35. The spacer assembly of claim 33 wherein said spacer has a cross-section

varying in orientation along said longitudinal axis.

36. The spacer assembly of claim 34 wherein said spacer having a cross-sectional

area varying in a repeating manner along a longitudinal axis is a tube.

37. The spacer assembly according to Claim 36 further comprising: a moisture
vapor barrier having at least one adhesive sealant engaging surface joined to said adhesive
sealant.

38. The spacer assembly according to Claim 37 wherein said tube has at least two
opposing sides.

39.  The spacer assembly according to Claim 33 wherein said assembly is coilable.

40. The spacer assembly according to Claim 34 wherein said adhesive sealant

further comprises a desiccant.

41. The spacer assembly according to Claim 33 further comprising:
a desiccant containing topcoat joined to a topcoat engaging surface of said adhesive sealant.
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opposi ng sides. 39~ The spacer assenbly according to Caim 33 wherein said

assenbly is coilable. 40. The spacer assenbly according to C ai in
sai d adhesive sealant further conprises a desiccant. 41. The gmﬁé‘%ﬁb%

assenbly according to Caim33 further conprising: a desiccant containing
topcoat joined to a topcoat engaging surface of said adhesive sealant. 16
MAY 2005 42. The spacer assenbly of claim 37 further conprising a desiccant
containing topcoat joined to a topcoat engagi ng surface of said adhesive
seal an¥2. 43Tha spaveer assepbiblof cleitpr35ifugher aompbbied, ahdesictant ugnmtaiging

- adhesi y c@acﬁé‘ﬂbuﬁé‘ toaé 1d e ;e\pgﬁ ihbdﬁhnlf eed?%%ﬂsa%é%ibé‘geaﬁgﬁtd tube; and, a

noi st ur arri dhesive sea engagi ng surface j oi ned
to said adhesive seal ant. 44~ The spacer assenbly according to C ai m43
wher ei n,sai gener ally rectangul ar cross-sectional area.
45. Thg'SspagsrPIaassen%MB@acc g to Claim44 wherein said ribbed tube is
ribbed at |=eshedaholiny tubkj rst bondl i ne surface, a second bondline surface

and an ext or L0kl b A8t 1o B RBAESIASTATY LT ding Lo O aim 43

wherein sal asse 'S coi cer assenbly according to
d ai m 48dwher ei n sald adhesi ve seal ant further conprises a desiccant. 48.

The spacer 4 f mr i Si . i nt
cont ai ni g Eoaoare AR Lae g rfadResile dokianPln SRR 31 AneSH) SHAT
seal anadhesde s&aiﬂnhdow asserrbl y conprising: a flexible, hollow spacer having
a cross-section varying in a repeating manner about a |ongitudinal axis;
an adhesi ve seal ant at |east partially encapsul ating said spacer and having
a firs#4. The spacer assembly according to Claim 43 wherein said ribbed tube has a

generally rectangular cross-sectional area.

45, The spacer assembly according to Claim 44 wherein said ribbed tube is ribbed

at least along a first bondline surface, a second bondline surface and an exterior surface.
46. The spacer assembly according to Claim 43 wherein said assembly is coilable.

47.  The spacer assembly according to Claim 43 wherein said adhesive sealant

further comprises a desiccant.

48. The spacer assembly according to Claim 44 further comprising a desiccant

confaining topcoat joined to a topcoat engaging surface of said adhesive sealant.

49, A window assembly comprising:

a flexible, hollow spacer having a cross-section varying in a repeating manner about a
longitudinat axis;

an adhesive sealant at least partially encapsulating said spacer and having a first
glazed structure engaging surface and a second glazed structure engaging surface opposite
said first glazed structure engaging surface;

a first glazed structure engaged with said first glazed structure engaging surface of
said adhesive sealant; and
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gl azed structure engagi ng surface and a second gl azed structure engagi ng

surface opposite said first glazed structure engagi ng surface; %&Y[ﬁé
gl azed structure engaged with said first glazed structure enga@i %e

of said adhesive sealant; and 17 6 MAY 2005 a second gl azed structure
engaged with said second gl azed structure engagi ng surface of said

adhesi ve seal ant. 50. The wi ndow assenbly of claim49 wherein said spacer
has a cross-sectional area varying in a repeating nanner al ong said

| ongi t udi nab sedosd {azedTl lstruwtbnedemgmﬂewm ysatf setanidnmgdfedviztrueture sagabispacer

has a Cless §%g®;a%§g§g%%?£§rg orientation along said Iongitudinal axis.

52. The"wn 1aim50 wherein said spacer having a
cross-sectional area varying in a repeating manner along a |ongitudinal

axis igna t w03, The wi,ndo sse accor

corpr1 8% o e widew S5t B PR L URGTR oL Jop b ch St etk o
engagi a@asmnfilag:mej[eipe&tmgmaMrd!oadhash lvegitudieal sid.. 54. The wi ndow assenbly
according to Claim53 wherein said cross-sectional area of said tube is
general ly rectangul ar. 55. The w ndow assenbly according to C ai m49

wher ei 1.sai Ths pdadamw a'mecrdni!y aftlaim Abwhdreih suidepatendase alrrossaeetivrivargingdn Cl ai m
53 Wne(r)el salajoadhe aI ant further conprises a desiccant. 57. The

wi ndow’3 HE @“?u m 56 further conprising: a desiccant

cont ai ni ng topcoat j oi ned to a topcoat engagi ng surface of said adhesi ve

seal an rdin m 53 wher ei n_ sai.d
dosi oot _oBe AmeehES FsBRBE et 4 6Bereul Ft Spgeed ERIRE aHORREERIPIY 6 1 ace
of sai darginigs$n anq:eaap@malnaerralmgaﬁﬁgltim:ml agievs afsenbl y conprising: a
ri bbed, hollow tube; an adhesive sealant at |east partially encapsul ating
said tube and having a first gl azed

53. The window assembly according to Claim 52 further comprises a moisture

vapor barrier having at least one adhesive sealant engaging surface joined to said adhesive

sealant.

54. The window assembly according to Claim 53 wherein said cross-sectional area of said

tube is generally rectangular.
55. The window assembly according to Claim 49 wherein said spacer is coilable.

56. The window assembly according to Claim 53 wherein said adhesive sealant

further comprises a desiccant.

57. The window assembly according to Claim 56 further comprising: a desiccant
containing topcoat joined to a topcoat engaging surface of said adhesive sealant.

58. The window assembly according to Claim 53 wherein said desiccant containing

topcoat is also joined to a topcoat engaging surface of said moisture vapor barrier.

59. A window assembly comprising:
a ribbed, hollow tube;

an adhesive sealant at least partially encapsulating said tube and having a first glazed
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18 6 MAY 2005 structure engagi ng surface and a second gl azed structure
engagi ng surface opposite said first wi ndow engagi ng surface;égrﬁgh§t r
vapor barrier having an adhesive seal ant engagi ng surface joi ™ s&bﬁ%
adhesi ve seal ant; a desiccant containing topcoat joined to said adhesive
sealant; a first glazed structure engaged with said first glazed structure
engagi ng surface of said adhesive sealant; and a second gl azed structure
engaged with said second glazed structure engagi ng surface of said
adhesi ve sealant. 60. The w ndow assenbly according to C aimb59 wherein

sai d rigbe tube has a en&;al% r%c} angul ar cross-secti onal ar ea. 61. The
wi ndow 8% Wga@e%ﬁaff%%? &) SECANG §'3RRE PEHHUE S 920 NgLRHTace 9BPPR® $3%bed
at | easfirsalintgw 2nbadind sfaagéed structure engagi ng surface, a second gl azed
structure engagi,ng surface opposin aid first glazed styucture, engagi ng
surface and NS YREPT batier Heune;pa gglesiveraalaot Andiging Firage 1oipgR Bocim g
bondi ngagh#sivacesianff2. The wi ndow assenbly according to Caim61 wherein
said ribbed tybe further . conprises gn interjor surface substantially free
of any r1 bs. & BSICCARLUNHEBN ECBHIERy SR 508 BPPEHER m 65 wher el n Sai d
adhesi ve sea #fkt gldzed 38hQURIehghgeaivith i@ Firs lgRized seliEtURE SrighghiyOasiadg of
surface_ and said secop%pgl azed structure engaging surface. 64. The w ndow

assenbl SPAedysyER§aRES @0di m 59 wherein said spacer is coilable. 19
a second glazed structure engaged with said second glazed structure engaging

surface of said adhesive sealant.

60. The window assembly according to Claim 59 wherein said ribbed tube has a

generally rectangular cross-sectional area.

61. The window assembly according to Claim 60 wherein said ribbed tube is
ribbed at least along a first glazed structure engaging surface, a second glazed structure
engaging surface opposing said first glazed structure engaging surface and an exterior

surface disposed between said first and second bonding surfaces.

62. The window assembly according to Claim 61 wherein said ribbed tube further

comprises an interior surface substantially free of any ribs.
63. The window assembly according to Claim 62 wherein said adhesive sealant is
adhered 1o said first glazed structure engaging surface and said second glazed structure

engaging surface.

64. The window assembly according to Claim 59 wherein said spacer is coilable.
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