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SPACER ASSEMBLY HAVI NG SEALANT SUPPORT MEMBER FIELD OF I NVENTION This O
o2

i nvent i onwigalabfest 0 a conposite spacer and seal ant which PQZ‘%VU%?N%%ﬁd
particularly in the f bricimi f _therpal insulating |lan nates such as
w ndows. 5 BACKGRClJNIg%anq ﬁ%%\ﬁxw§%%@r‘h¢éﬂt‘§%§§58ﬂ%%ure for assenbling

an i nsul at gg, i ndow assbEH(ING REALANT QRTME t of a glazed

structure over another in a fixed, spaced relationship, and t bo.ecting
a seal ki on i nto the space between the two gl azed #mm’m @m,ﬁm,mwt
and al Mm@mmmm\‘)hery 10 of FIELD\@GF NVENRTIONS, thereby formn

“tYpe. structure having a sealed air pocket between the st'Pi®tures.
In practice, gla > r | 4. al so be
pl astic or other Z@ﬂ%ﬁ"&ﬂﬁ‘ﬁﬁ@%ﬁ@é%[cgrg&'ﬁ%s‘%e%g%{\ Erel}%g?a?zté@“ c't's'} §%€t ures
» properly spbeassetippditicularlg ey fabeication of tremmanBeulatingdamivtes Ehenh t Wo
structures to maintain proper 15 spacing while the seal ant conposition is
i nj ected i n@§WNEEWS. Al so, the spacer bar and seal ant can be prefabricated
into a solitary unit and after fabrication placed into the space between
t he gl azed structures to formthe wi ndow structure. Misture and organic

matgerial s are often trappe BAORGIROUND OFaNSENLBON T space as a result of
t he wi ndow assenbly fabrication process. To mnimze the effects of

nmoi sture and or gdmigenesakrthel pracedpreedoi @ssémbling| &l inswaledc Mindovdesi ccant s
can be used as_a pediumto absorb thes rtifacts. I cal ly, . however) at
east soms. ASPERBNANKPIVES B4 one ANGe! ALe SAZRE NGB RE NOIET I < he 11 me
the wi ndow 3spRiplokabed [lafibmifin. SHd e infetiffiassdianorisalifisiiiphs keeps
nmoi sture concentration | ow and thus prevents the noisture from condensing

on and foggtmy spatebetwesvtieatwo gfazelestgichaes satand atdrenthHehperiphetdpw
assenbly is in service. Desiccants can be inco&gorat ed into the spacer,
i nth the sesf #he tWe stractires,dheraby, forming a sandwichypaséycture hawigaat / spacer

assenbly is | | 7 - 1.208

Addl {1 onal - §eaR e Bobket Qe&@equﬁ%u#?&@% PeEsiegogap e A3 fres .,

noi st ure corr@Mypitally gRiss dtdets) Hltecanpales Wes pRA or BIEMOUoh sifitgblgler to
absorb additional noisture entering the wi ndow assenbly over its service

life. 5 Varinateriglsi ofo keep theiglazed stiustures propartyspacgdvapart asspacer .

cunber sone, | abor intensive or requite expensive equi pnent.. An_answer to
the pr evi oubr) a1 GligoclReiter bebiedits e BCHRUREE) Yo EaiNaip Rroh

4,431, 691, BakBCWhAS the SeMtt tangeMidH is AfiEcte@IRRY plick! PARRYithe a fol ded
or contoured spaCer nmeans to nmaintain the relative distance under 10

conpr essi on spacet basanstseatant vanrbe prefalericated jinto arpolitansurit Aind dafidror

contoured spacer neans enhedded or envel oped.in a defornpbl e sealant. This
spacer str i (PBRRAORCPIRESA MEBe APa5E: BRiWEeB,ANSI $azeq SYUEIYes 43 dPMidi nal

axis to ena I Ll ed for storage. The Greenlee assenbly is thus a
solitary coqn'é%‘r?}éé\?é‘?rs\n\%ﬁlﬁfg% the seal ant contains the 15 desiccant.

Moisture and organic materials are often trapped inside the sealed

20 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 diffuse into the

sealed air pocket during the time the window assembly is in field service.

25 This use of desiccants keeps moisture concentration low and thus
prevents the 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

sealant/spacer when the sealant/spacer assembly is a solitary



G eenl ee's assenbly, while addressing previous limtations does not provide
a flat sight line once the glass unit is constructed due to undulations in

the spacgyo@bhAbes he gl azed structure are conpressed i nt opor@ser/45§4ee
sightline I1n a vvinéjogi% thF Eo‘rtiqn of the s ace{/seala } ?0 assenbly that
s vi ewed $HPBAGR: nAdgitional dhsiceant ahve e, BoURt eaiiied 1QAPSOPhese
sheets. Thing ipl@l nidiofid cBRtdnt iKIFRIIGR M R dPBRCANEaRAT HRSLMBIHAl | L1 es of

install ed w ndows. Al e Geenlee teaching uses high amounts of seal ant
mat eri al rewer tedbsorbeadditioysd nhdistuse eotaringrtbie windéwlasedmbhseveslits can be
stretched durjnq_application as well as along its ?5 |ongitudinal axis.
This stret?8Vit§ €&n also lead to problems in maintaining a flat sightline.

OB 55, 822 ( abaYAnont) PPt 120 PRaicESadll smalueaie ohikRls eI Ry o

. W97126434cyrabersdone dabshintensife osrequirecexpentivewstutprhbe AN answacer

assenbly having a shimcgnnected to stiffener resul t@g I n a | ongitudinal
!

flexi bl e sioatha psevipysly [discussedelimiatiansisy Pravided by- Bateny Mo, cel | "

constructi (4 & thi S . 1,0 of s _probl ens
associ ate %3t1_\hgq1h§°sg6§?'ﬁ$§'eh{ _t“ﬁ‘i&hzg E%X‘ﬁgﬁgg% r%%ﬁ)&% 86 open
cel | constfolddd 8NcHMBEIrétPEpate? hehPRERARtSinIHE Pelativé distivcesardant when in
contact with the glass sheets. Accordingly, this shin/stiffener

dBnst ruct i edmpeessian ofiiglass sheels, where thengtip somipsigesi andodedsesrenbl y over
ext ended peri,ods pecause the spacer/nepber bon i.e. th bopdl i ne, tends
Co | ose. adtuPUTed RASBE SHESDR S SIPEHIBE /SRy SISPer i | A0 BRBITERD e <
emains 2 gefdnf OTHANShARICUAR HasCtebhdviftiid oF Bhoekple SoAgSETd! v that

0 cordingly, ma

el i m nates ngl tudi nal stretching and, ac [ es It easier to

consi st ent lopgjtudidat @xis o rehabld dlvtorpeacsitenb fdr sfogiige.i NEhe Nbreeoles , it woul d

be desirable if such assenbly allowed far a sharper radi us when bending the

seal ant an@ssgfably s dhus Reseltanirampanai iy which the sgalapt contains thea so, a

gged exi st igé%itrrproved | ateral stability of the 5 strip) while providing
no e

re coste tive product having the benefits of the G eenlee

constructi on anGreémes’'sPassemisty! white naddréssihg racivastinvitations ddgesvi de the
required support to naintain the adhesive seal between the scﬁgcer assenbl y

and the gl agkprevide @ flat sighidinet nace ithe glass usitvisncenstiueted fthus, the

seal ant and acer strip of th rese | pvent.i on provides the advant ages
over the pingBfas e sRacer s FR Slapad FFUGIE abt ibiSssedinfy ot o1 a1
whi | e mai nppicBI nqhbhﬁiﬁﬁﬁihaornnarmdaw e PRFSH ofttHe SitricaF/s84Alahe;

elimnating the tendeficy of the material to stretch along its |ongitudinal
Wi s; i npr assemblyhthah i sawet throtigh be 'glass gheétspbubis nbkinvconktast | npr ovi ng

the d bi ||, ft I, d .pr.ovi.di t ility to f

(ne. durab vyl e Ren e, 0 ReY S RGLRE peressaEv ALy 0 Torm
[ : LE b . i bl b I I . ant d

a0 1 Ov<SughR0bt ad Wil 1 nothe GEB1RL) akbi Fss g’ o

st r uct ur esaamunts ®f veddiartsniaterialt required nfoneheslopdithe spatebaambthed f or
storage and easier application. In accordance with one aspect of the
present i nicided @5?’3@!%8? ean bepstratched dyring application: ag well as alangnits seal ant

aZ%d spacer lcﬂgrit.\.lain%rl aﬁﬁ[mﬁﬁé Eﬁeéhingvgnog{sgﬂgg tclD g;gbllg'%/m Lr%%%ning

a flat sightline.
To resolve some of Greenlee's shortcomings, U.S. Patent
Application No. 08/585,822 (abandoned), filed in the PCT as
PCT/US97/00258 and published as WO0S87/26434 (abandoned) shows
30 use of a continuous flexible spacer assembly having a shim connected to
stiffener resulting in a longitudinal flexible spacer strip. The spacer
assembly has a so-called “open cell” construction. While this construction

solves some of Greenlee's problems associated with the sightline, the



tape structure conprising a |ongitudinally extendi ng spacer, including an
undul ating strip of rigid material, a |longitudinally coextendi ng planar

strip of wosbloffogper material and a | ongitudi nally coextepdirngoseabant
support nenber which is joined to the edges of the undulating strip and

stiffener oPafaeel canstructionr dnamprieP@yidesadeauata sapportdodhesealituded whi ch
seal s the Lff r ' up 1 Qi . S sheets.
The spacer‘ﬁf'érﬁ érg%g)bn%aeag#l ﬁlp‘r g@?s@?%gggéent%‘r eggﬁ'&wg‘r@? g?('er ‘é@“lﬁ a

di rection cunstalktié® i€ rfdtadiitable W eairthiaingagséaldd vahdaw asimbipe spacer
lies, is in cooperation with the stiffener and maintains the ability to be

. coiled forovel Skendgd. Perpds besayserthensrgcenigmies ond, iej dhe

=5 ot mtow BAPEPERHS G 0ReCdaich R4 baohRedERbe ™y ention: Fia 2 is &
. fragnmentary perspective view of a spacer in accordance with the present

i nvention; FIG 3 is a cross-section of the spacer assenbly of the
enbodi ment of FIG 1; 20 FIG 3A is a cross-section of the spacer assenbly

f th i i i i BG4 :
o ow ot "t re-spacer i acosMBRYEEHE APRIRRL " ol et BF SRV
present | nvent | Afkrezentils\a!ida P horal iMbiNeBeitié RBnfiibLssdue dr awl ngs)

it will be seen that ustrates a conposite structure, such as but
ndt | i m t eabsembsdy thatatiminates idngifudinal stretechirg ad,faccetdisgipsmakésitmenber 12
and second substrate nenber 14 having facing, generally parallel surfaces.
First and 23@hdo scansistantly ssoducsa g”'_"LQ‘?nga‘&ﬁg ar gmgathe sightpeyl ass panes

of a multi y4 t € j oi ned
oget hor - t10fer ARl il HeGrabld QUG LEALTTARGH Rt Shamkd 1% €0
conposi t e rad® when Gending thecsealattodrRnspaitd & IS eorridrs iaB, coipardi ncl udes
seal ant 18 which 4 WO 02/0719U.1 PCT/USOL/ ~SGBG at |east partially
envel opes tQ Wpapiar adsMBoyaTeed\exisls tor impraved laterab stabilityfof ghass.
wever, it .wll.be appreciated that. the invention.has appligability in the
R 1 onmertris while BreBEinG 2 fishe casfersie wioRlts BRNG ine BBRe@E At o
terials . h : ,
mat eri al s thb@%ﬂl%o%@gﬂ&ﬁEPH%th@t%ngi‘tart. Cﬁﬂﬁlrl]ﬁ the aQ?érﬁbQ/ 35%@%0”9

netal s, plastics, | a preferr odi nent of

. n accordance wt
t he i nventprovidet the regaired suppertiioymaintainthedadhesiveuselll bativegnghei p of rigid
material, i.e., a "shinl 22 a genérall | anar strip of rigi.d material,

e 3 senaceh absombi Aol 1 daesd StubnBesicver 1, e, 2% te dMigow
intermttepgity joined to the shim10 22 at the peak of each of the

undul ati ons on one side of the shim22 and a seal ant support nenber 26. The
gpacer assenbl yThils,i thegesealaritl yndhspacdre strige dbfathen presentr imantiea of

adj oi ni ng hol ] ow col uims which may conprise tubular or prismatic cells.
Thus, the RigNides thesaduanjages ever (ﬂﬁ)ﬁ@@'yaﬁé’fr%'mﬂ?@ég ftlee Aoy iy - conbed. "

whi ch gi vaiese, seakol Btent A ndlaiby B BRRoMARET B PR, %o
paral l el tgedigt hAGIspader Stripl Rfiminating the tendency of the material to
stretch along its longitudinal axis; improving the appearance of the
'5 sightline of the window; improving the durability of the bondline and
providing the necessary ability to form sharper corners.
it is a further object of the present invention to provide an
improved, longitudinally flexible, but laterally stable sealant and spacer
assembly for application in the assembly of multiple glazed structures as
30 well as for other laminates which can be coiled for storage and easier
application.
In accordance with one aspect of the present invention, there is

provided a flexible, crush-resistant sealant and spacer strip or composite



cells as illustrated in FIG 3. The undul ations may include folds, ribs)
creases, and sinusoidal waves having a cross-sectional profile which can be

curved orwau@whsgsor any conbination thereof. Typically) tplag,R81/48¢! ations
wi |l have a "peak" and a corresponding "valley" as is understood in the art

and il lust i j i bt Sndfh e Bi 2 :id ; eak-t o- peak
di st ance. t,%\gb?%{%d;?@ateggg{lﬁmgf‘ag?ﬂg‘ltbgﬁgﬁ%%&% or ngrg%%%ger's Mo?“‘%‘ﬁ?sap‘ pat ent, P

"i nt eri or "umibdatng atri;mgf rigidomatesiat enlopditadinafy chexteh8ingf piahar siripdow

assenbly 10 25 ile "exterior" neans facing out of the sealed air pocket
16 of the 9 Adwilfenst dnalejial @nd a Jondiiudipally chexirnding SSAFE SARSRE at | on of

- the x, vy) ; i [ &athiaf ; ul ati ng
Shim 2o b ARGerMAENSS (61858 (O B blaesoPRid Lidialing siftY Bhd ietAtl] 5

whi ch can tmaterilierfedeformiabke Sdheshal sedlastisisd inviudedy whighvédals tHee stiffener
~ 24 resting or attached to an interior surface of the seal ant support nenber

26 rel ati velifflepernshimtand sealgnt sHerQit faembss dedbeyalass shegtsierThe t shoul d

Chtorror - <ifter S Hanabe Bt veqRtL pamplEYVE Rl A ERFAEE 1b% BREERY S pnor
menber 26 aokngitic b R&he aY WHIGHE tiR IGhgRadipal bsis ilthehspacdriiRsUidid ati ons

provide the shim22 with a profile which is capable of resisting

conpr essi veodparatieniwith the 'stiffenen and inaintaincCiine abilignto yhe cpded fomssenbl y 20
iﬁ "crush-resistant,” i.e., 5 capable of resisting forces tending to reduce
t'Re spaci n§oF%een nenbers during use. Moreover, the spacer assenbly 20
wth stiffener 24 is nore resistant to torque or tw sting about the

| ongi tudi nal axis than the shim22 by itself. This aspect of the invention
facilitates the ease of BRIFF DESCRIPTION OFDRAWINIGSIssenbly 20 whil e
reducing the twi_st due to_ 10 torsional forces, since prior_ art spacers
tended to twi st Fiariinip astragmeptaty peIspeclive yiews Miths partst iy ggctian shoul d be
under st ood [ i tli : c 0 ' ti const ruct
t he spacers é@@ﬁb%}?@ﬁtb&gﬂﬁeﬁ tr‘]JEIée]‘ltBJ'ﬁla?‘ﬁr Q{%‘ngr fr{ %ﬁo?ﬂé\ﬁ&@s\e’ﬁ I{ of
ggnponent sprebaft fifvemtien; can be formed of any material having sufficient
rigidity 1g to resist conpressive forces exerted in a direction normal to
the parallel plEfes2ismafiagomentary pafspectye view of acRpager iyaesardance e.

Sui t abl e mat Er'bal S i nrtl.ude steel, stainless steel, alum num coated paper,
car dboard, WH at ?ipégﬁeq d'é‘#?efﬁwﬂr astics) netallicized plastics or |am nates of
any conbi nati onpgb, t§eibevgrosseblion usflu! ispatep! addinblyi BF 2fhe! ©
generally transverse to the longitudinal axis to ensure exibility for

coi | i ng or embodiimgnboikilG.t1he z-axis. The frequency of the undul ati ons may

range from1l to o] 10 per inch, preferably from apouj 2 to about 8 per
k) and nost _FRar aPaBI 3 CTasSreAaN O e SEASSL ASSSHBY Pheie PRIERE the Lo al
anpl i tude,]idveﬁﬁogtosﬂo%??g{:att crest and trough together in the x-y

plane, is troma 0 abou .5 inch with fromabout 0.08 to about
0. 25 inch bei ngFiGe#ds rperspectivnviewaphihecspdcendn acovriatice wittetigd skill in
the art will readily appreciate that |arger configurations nay be needed.

I n accor daptefeqedernbediment ehthe present iByentiaRe conpressive 1 oad 30 strength
of the spacer assenbly 20 is augnented by the presence of the stiffener 24,
which is coextensive with the shim?22. The stiffener 24 is preferably in

cgpperation with the peaks ipgtARERDOESCRIPFWEON the shim 22. The stiffener
24 may be fabricated fromplasirc, alumnum steel, stainless 6 WO

02/ 07190 PCT/ USReferBig aaw 40 ¢he drawingsdt willlee seen that RiGe rinithssitates
ther mopl asti ¢ 1,08 28,18l e 25, s bahARRSITES o\RTod Yesehl g6 o7 Of the
comprising first substrate member 12 and second substrate member 14
having facing, generally parallel surfaces. First and second substrate
30 members 12, 14 and are generally glass panes of a muitiple glazed
_structure. The substrate members are 12, 14 joined together to form an
enclosed space 16 which is hemmetically sealed by a composite tape

structure, i.e., sealant and spacer strip, which includes sealant 18 which



preferred. The shim?22 is attached to an exterior surface of the seal ant
support nenber 26. One nethod of adhering the seal ant support 5 nenber 26
and the shomgAgs for the seal ant support nenber 26 to i peradersgs@dhesi ve
| ayer which is internediate to the seal ant support nenber 26 and the shim
22. Suit ablat ledstqyartiathesntelopeda speenassemppoR0. Meineers262r angee f r om about
0.001 to about 0.06 inch, preferably from about 0.001 to about 0.03 10

i nch, and regvedairaiash| Jlawayerabwil be. arnreciateghdhat theoisentipmhaghe shim 22

has a thic o f ; t, . Lach, .ably from
about 0. 00 ?gé% '];')le{t 'F‘%%H&eg‘g?%s%ggpg?gégvé&r%ﬁ%gﬁ%h '.?005 to
about 0. 01 drnsthustbeit rhaerialy, Mhéldding, forr etmple? Bemmd! abhéretdrebigdd, al . The
stiffener has a thickness of from about 0.005 to 0.06 and 15 nopst

pr&f er abl y stergnroe@is plasticsoand weede ranges will be used in the typical

. W ndow assenbly 9 0O

it h .of skidl int art il. jati t hat
| ar ger ranges n‘AQ %C&Vgﬁ‘%?rfq%gg’gﬁﬁ%ﬁé@gglgaﬁ’n Qqu‘ﬁi?"éégﬁght'xg%g%?ﬁh%ehggr 22
may be fabrgpaabedsieMBlyabo imdide §9h|und%la‘-tﬁ|?i migr&farﬁia%b@a‘h{ N3LSa
paper/foil, nmetallicized plastic or any other 20 sultable conbination of

t he above Wshim"a2p| ageneraliyuplanam dteprof aigid beateyiahr £6.era stifferfére24eal ant 18
seal s the formed between_ the seal ant suppor nber and the, substrate
surf aces 18”%9Q.'s ¢acrdending with, 3 r@&ﬁ"‘&"&d@%’ﬁlﬁﬂgﬁ jelgddodhe shimseal ant
sypport ne | 5E&a ' ' | i seal ant 18
V\)ﬁ) ch are o étu%? [ '?:él%nt W&(&fﬁﬂ{hﬁg%%tk}ésa §§\é§emr:g nggﬁar{elél’ﬁ@r?eg d In

particul ar,a tseelant aupport fhemabierr 26. t Thatsplaess tassbmbhp[20s isngeheragyt udi nal
edges of the seal ant support nmenber 26. The sealant 18 may al so 1 nclude a
| ateral fachasactgdzed agay dinganhsergs of adioiag dwllewoeeluamst Whigh ey Sui t abl e

Gpon e wiSGIRIEC BRI biis At 2l ST A€ SpREES ARt A hal T 1o ¢ he
W ndow per i|g8sedy deerabhedﬁbeaw'mﬂbmmb%vr PRivdultingeit 4 el Spaci ng

between the glazed structures. -The 7 02/07190-4 PCT/ US01/ ~5686 spacer
atsenbl y 2ahathdbeshim 22| hagfa ¢epeating icghtduy whighl giveshedgete-edgei r ed

spaci ng between the glazed structures 12 14 w t6$ addi tion of the
sbalant 16 Sgctwal hudadfi) Be st oo e. sardilly e idadsiatahe: nan «he -
desired spag { k Ci [ | ciUe R re 5 when
t he gl azed%sét“?g%? lipgéﬁﬁd mﬂrlglrog' prﬁggs‘zn | ntﬁ)d}’fﬂ.'gwlmr?ant{a desir'e ét{hi ckness.
It shoul d lreasel;rasidosidusdidalewaves having aherops-aeetivnal iprefile ivhicls ganbe

manuf actured in continuous | engths for aw desired length resulting in

f1exibilityPq FUNAY QppRNQUAT . ankecampoiiation: thensef.nan WM dh€by any of
i . , Lt n . al : d,
V8 i ot duiRatidry il AT Speble GY B° coftdsdRting ARG abL8CRELL )

can be j oi natldrstobldenthé fareand illkdtraedanyFigu2! atiecampiitiRiesofthe ahiy Wel di ng,
thermal |y fusi joining with adhesives or by crinping the shim22 to the

ng, .
stiffener ﬂisﬁge_%kftpmﬁﬂk distapee. al so be joined to the seal ant support
menber 26 15 by Aé muls%te%JfﬁrFihé.e‘iitaﬂg@. Yor purposes of this patent, “interior”

means facing into the sealed air pocket 16 of the window assembly 10
25 while “exterior” means facing out of the sealed air pocket 16 of the
window assembly 10. Also, Fig. 3 illustrates the orientation of the x, vy,
and z axes as used herein.
A particularly favorable undulating shim 22 profile includes flat
surfaces at the peaks of the undulations which can be adhered to the
30 sealant support member 26 with the stiffener 24 resting or attached to an
interior surface of the sealant support member 26 relative to the interior of
the window assembly 10. However, it should be appreciated that the

stiffener 24 could be attached to the opposing interior surface of the



The seal ant 18 can subsequently be applied to the spacer assenbly 20 such
as by dipping, painting, injecting or extruding the sealant 18 to the

| at er al eg@as9fiol he seal ant support nenber 26. Desiccant pgqmmsgﬁﬁgﬁ{rl ed in
the sealant 18 and the seal ant/desiccant can 20 be applied to the edges and
interior t g@g‘gﬁg n ep. In

anot her e%oﬁer@boggﬁ?ﬁﬁg?r@a?@éggﬁéﬁlg A séﬁl{a'otg%rgeﬁté Zglu?SEE ai ni ng

desi ccant the wdthdatexhg pravide $tealshith 2B with at profilet ehiay isscapabde(af) . By using
t he desiccat ed togcoat 28) _a desiccat gd Si ?htl ine is forned. Alternatively,
t he desi cdﬁﬁ'ﬁt'egﬁ pwressy EHC?%"UI'?@ 25diERCH 0N support menber 26 facing the

. interior of th g %pe%sﬁ,ﬁﬁ)r,gl% 2%40{:“%8[,} [ﬂr..rq% enbodi ment

conprising a Shl m t to a ner K Seclred to a
sgal ant sujzpable nefpesistify tfcrdé@f terRiing hioneyduse the gpédnugabetmreucture has

. several inportant advantages over the prior art. The col ummar aspect 30

shim 22, Jeambers dufingLsendlarepves thenapacariassamblp 200rith alffenesddr assenbl y

20 inproves its ca si,ve strength an Ves. t an e to torque
2bout "t he 1 R TR B PG o Re Apal Be A% B Ee ea) an
support nmeyHper 226haekems 'ﬁhlhoﬂﬂbéd!ddf”@é Bhvéhﬁ@f‘l Q‘a&htaté@tl%/e%ég&

PCT/ USOL/ ~s@BG backi ng which inhibits the shim?22 fromstretching along its
| ongi t udi ragpligatien dfuthisnepacereassembly 20 avhilesnedpoing thentwist geei topr oves t he

dl i ne forned het th t 18 | azed struct 12, 14 b
1Bopi g HErIGRRUIRICSRNGE BHSK AtePaPee GANRD g6 AISHAHENG ASESB Qs 5 Ax

best illu i hit sHR gggm pl eat ed
or cri rrpeiht obgg!la?fe?as?gc%(gﬁn ﬁg cohoﬁg%sm%ﬁgg%’% s?‘h’gég ﬂerletﬁﬁ‘ means any
formati on the sdopesfdhairvention to tonstrdot the Spadertassehbly 20 tased sihgleg when

form ng corners. Thus, as used herein, pleated includes pleats, gussets,
crinps or Yl @dh enthénm%%ﬁsgnﬁygfwmeogeaﬂsam support 10 menber 26 al | ow

for sharper cor cer
nssenbly 20, - i Sath 2238 e Ririen M atetal AP B R RO °T5 eng
tige seal anf/ reidnst Vonessive fortesi éNertedomnna Idiredtiéh tn@rmhl w»ﬂfe)pamel ing of the
seal ant/spacer assenbly 30. In a preferred enmbodi nent of the invention, the

pl anar f acdaoes timavhich ﬂaﬁaedges wmmdmlrsmﬁ lies Suitablegnaterialshe shim 22
and carries & seal ant rﬁmd/ or, topcpat. 28 al ona the si ght él ne., However,
ug oot

it shoul d 'BENGRqSice S ¢$igel gluninys onc‘B? fh PPEL LI r assenbl y
30 my be paYRECtbdiRed BRsie Wdliiakbanpiaalios Ngr SrMAs af iy he seal ant

18 and/ or topcoat 28 and form'the sight and the seal ant support 20
menber 26 cambimationof the alymier ee fromseal ant and faces the exterior of the

d nbl h I / nbly 30
#0cp! ace seal anThasunduigions af f SHMos2 16 Geressiht Janstese Erbiseal ant
adhesi ve gl hinal'SGET5 Rt RIS 51 @&u.@&fwaf@g 38l T gsesul ts in a

substanti |on in seal pr éviously

not ed) el oTigafreguenbpohtheiindalations iy smgedfrom 1Btaaabogtat0 pedunl@h at | east
the | ateral edges of spacer assenblé 20. The thickness to which el ongated
ri bbon extRigierahdy Hiom @heut 2r foaabeutaf dpesdipeb, andsrpaébpreig@@%frpnyo i s not

1(‘: trJ Inf:lt |C glnal Sg%ﬁsigoegéwt%]é@ﬁ”ﬁ% eﬂ’ﬁﬂ% }%Poiﬁlpﬁsmelgﬁﬁé;g?t er\ rrg trg% rfaces of

e two nmegieet and 4o tBQéﬂ*@r%?ﬂ{e?ﬂ-y%lﬁnéeih@fdnY%b)buﬁUMtB atoie 0l4)i ckness of
the seal ant 18 extendi ng beyond the f@acer assenbly 20 should be in the

range of ombsA/mh(tmmahout 0@8 toaatowtdd25 inch being prefesed s foesopte t enper ed

gl ass may not|£ba§ g {(@719 P / U Ul/ GSG as . t.he sgrfaces of
unterrperedaB'I) '°"§0 W&?r gorrla'eap SKEIH é‘g' qp@[ﬁﬁ?%dth? provi de

t enper ed gla‘i‘?&&ﬁ URRiGHESAEF bR rﬁa‘é’ﬂbd The term' deformabl e" as used herein,
is intended To characterize a seal ant, whether thernoplastic,

t hernosetti ng, br acberdanpeawith thé pl‘eeenbs'e»tenhog., thmloomp«bsswejslealdl n the

f abri cation of o?r}p‘gsite structu 10 cont enpl at ed %thlsmventlon i's

. | east i Airengd RRF&Bl ésﬁmglé(s?%ﬁ avormentsdoby. the presesce Ethd upon it .
Thus, the % GRS TRk Eis'c%é r%ﬂféedn Oth%hé\‘iu bor | Fhe BtiRBA&T 24lis WNi Ch
resists deformation or ow under low forces aced on a W ndow assenbly 10

t hr oughout preferdbly atccmperbﬁdn withitRe peakts Inytmm:mdumﬁdm ofthershim@2er forces

encountere&gduu nuf acture of a w ndow assenbly 10. A wi de variety of
mat eri al s e8§g§4éga)f E@ fahyicated, fromyglastic, aluminum, steel, stainless



adhesi ve seal ant 18, including polysulfide polyners, urethane polyners,
acrylic polyners, and the styrene- butadi ene polyners. Included anong 15

the | attggoabsr@oL! ass of thernoplastic resins which) whepcbglpmskiiei r flow
tenperature, exhibit elastic properties of vul canized polynmers. Such resins

are sol d bgteghatdatéd papenbr 4y thentieset dretherraopiaBtikfoaks as avbll'asfamy ef erred
class of sealants 18 is butyl rubbers. The adhesive seal ant 18, however, is

pr ef er abl y laMipate sipde Hermsany gembinationef thiai apvieslisthPlastie.oppwevero | f a
t t 28 ] | i t, 28] | ' t ded,
def or et o PIEPEBR) PAdshilS 228 2RREnRE 6 25 eRedor Nntns, 4 TReCE b n; +o

. lover the @Gﬁg@ﬂtﬁ@‘rﬁb@? 06. MOSd Uhethad ofr SfHrigMi e Idedllantt S@iped i n the

air space 16 between the two glazed structures 12, 14 of the w ndow
assenbl y 1membercgfvand dhe |shimi 22 tisdopthes saalantseppodrmember @6staccant can

. be i . i thi,n t.he def | e adhesi lant 18 and thj b
appl i o4 ©o KRG gy BRSNS J8YarrUNEB ARIe T AAe 6 Ty veRRYGRRPRt di 11 or ont

mat eri al c%rﬁb@ggﬁaqﬁqhgg zg_an be used and co-extruded or otherw se
applied to the sight [ine of the spacer neans . A particularly suitable

cl ass of desi cc&uitable tBitkegssdsfor ttee $galantoslppedt mepbeal2birange éohi t e sol d by
uoP Corporg%i on_under the nanme, "Ml ecul ar Sieves." Another desiccant which

may be used@PpytQ;001dg ahaut Ohinchaprelgrablyr fremrahout R0 e kot 0D e al so

R Datk oty P mSR FElRH Frifapoiit 002 45 ublh G ek, e B0 S oal ant

18 and nor 22piead iaCtHieriessiof frorAsdbiitiR00Y td rabeut 0OM2s ighaprefdfabihi ch
i ncl udes a desiccant. By "substanti al lﬁ/ free" it is neant that at | east

one-third &6 ahout {}.802 tamabous {104 neh.oand veastpreiedbly Hiom i@boutiependi ng
the ulti i i, d t he g f him 22 i

ree of se ot el €68 Wi Hor’nd SFint 2Ll Brofd H8FL ety Cont ai

the seal anmdt8rialbutThé tifféabt RYS aomiéldgesyafmo?# ablolut 0005 R eoeValy free from

the sealant 18. As is shown in FIG 3) the sealant 18 and/or topcoat 28 is

atlvant ageomost preferaplydfromf 0.086i to 08310 Thepe iranges wilhbevwusatbin thesenbl y 10.
Thus, the seal ant. 18 and/or .t Qpcoat 28 ext.ends al ong f{.he |lateral face of
(he_spacer tieamingowgssembty TBia oamel Sl R repdivansiecielian “eages.
i.e., the lﬂ%}qalgie??%%q%}e@%?ge%ﬁﬁgdﬁé@gs manuf acturi ng the

seal ant/ spacer 4asse in accordance wth the present invention is by

co-extrusion. l1Théhsealantrsupportanembler 20anayibiehfabriocated frarh lajurainain abl e
co- extrudi ng e(1ui prrent which, in sone instances, require m nor

modi 1i cat i 6oih RlAstimiastic laminates: pagerfolometalicited RiAstic AFany GHher f or med
i ; .Of i i. dth
s o Shliapiettorhinbfih, bf itk 8ot ith o Bt nGRl GHindR sy 20 L 1°

exterior 2Qrgfefledce substantially free fromsealant 18. The conposite
material is then fed through a sizing die to obtain a seal ant/spacer
assenbl y 30 havilihg sealante18 sealsdhe gapeformedhatwaen dhel sealanpsuprort t hi ckness

or paper | SVEBREG Ak e ACHAIen AUIG0RS %y The SMURC RS MBSt PeTHE or
nasenpl'y 100 iRl BEReSR IPaeAEnEARPIN Heribot 6TRUAE righugBal 2 "
t2e art wi lexterding Iibbapp o sealzat tiBavhich laee ofwsufficient widthetohprdgidesy be used
to produce Iéwhién%\égg}liityogeal. In particular, the sealant 18 adheres to at least the

opposing longitudinal edges of the sealant support member 26. The

sealant 18 may also include a lateral face so as to have generally a U-

shaped cross-section.
30 Suitable dimensions for the composite sealant and spacer

assembly 30 will depend upon the window construction with the length

corresponding generally to the window perimeter length. The width will

correspond to the desired spacing between the glazed structures. -The



I n one enbodi nent, the spacer assenbly 20 of the present . 30 invention is
constructed by form ng the shim 22 by passing it through internmeshing gears
to make tyWe oWgdhations. After the shim22 is formed, thepshidshpigss 24 1S

joined to the shim 22 using an adhesive. The adhesive can be placed on the

stiffener gheas diganlly M@ 2nGABFS, Vil ofh GRASTON LhallelhdiR! 8190

PCT/ USOL/ -t esi've can be pre-appli € Nnow j ol ne
shi m st i f fdewiredcspadire betwegnoiheaglazed stiactarsl t\t146withdhe additioerof26 al so
usi ng an adhesive. |In one enbodi nent, the shi Eéstiffene_r are centered on a

flat seal dhe seaiaft 8 tedhe @ssemblysgstiiggdmasigbYy greateiwisth thanetiges of the

seal ant s er e ' of the
shim 22. #ﬁéég?@rgag%ér@HQB gﬁ% oﬁsﬁgéﬁb é’sﬁa &gbﬁag%%gpﬁ%,ﬁ%rﬂg%ﬁﬁ% adhered to
tBe spacerwhes afbl §la28d astrutteresous| 14 dgrec prddsed ks ItRe Ofittalcdesitedl | i n the
art wll agpreci ate that any variety of adhesives may be used, it is

pref erred thicknessie Hdhosid be undierstadd, Rowrnarethadithe pegsesntiinyention: hin t he

spacer assenbly 10 20, Alternately. the sealant 18 nay _be truded onto
ot edgecct Henananatachihila T enlpudlE JRERE Dk, ApVa de e JhgE  ay

si mul t aneoglLiXing'in FIRABAMY forldny dpplieddd.ed to the front lateral surface of
t he spacer assenbly 20, such as by co-extrusion, coating, or other

| ami nati on techhiheisbin 22Hian he manufaciuregidhyrany bévariells methods. nieereri al from
t |l ant 18 d f | at f t het,i f

B, 255 ok Ao Y e CoLruLe! et Sealhell S puposeRe don
descri bed (f]'ﬁﬁ%@ 35;5@&03?5? ;f/lp%'}ﬂé‘fhﬁtéﬁﬁﬂ@ééﬁsTHé}@ ] éﬂ"eaﬁlr%zji%gge%{hr uctures,

one of ski ul d'rea understand that w ndow asse avi ng
mul ti pl e dloathedstiffenert2d by amycsuitablé meazns- uoheas byndeldiras thetmhalgs can be
formed using the present 1nvention. In another enbodi nent, a_groove or

i ndent at i d¥Sing, 1QIPIRGOWItR adhesiyesiafrhy ¢EmMping e shifc4ado she sfiffager he

e bl e parkr PRBeNEE 2 e sk BaloEd Yo ik Sed e s et Freph
g6at ut es t e sheifdr sileHeredtlentsef erred enbodi ment has been set forth, the

scope of the invention is not limted thereto, but rather by the scope of
the attached cl ai ns. The sealaptolf cam sgbs&juantiyl he sppt@dtethe specer VED |1S: 1.

A spacer and seal anj, assenbl y cenprising:.a seal ant suppert. negber having a
pl anar sur?s&eé“@éfu%eﬁu i ¥¥t&gﬁﬁ‘gs&?g?\tﬂ'ged§@§?mg & ?ﬁﬁmj'i"ﬁ htact with
said seal 28¢ajaHP Y to T Pétéﬁa?"ﬁhg%ss%fi'tﬁétséé]bﬁle‘iubﬁoﬂtnieﬁ?&ér 98 d first
and second edges of sald seal ant "support nenber. 2. The spacer and seal ant
assenbl y oDe€icaant dart betdasried imthe sealgntl(B andithé fseatantidesicoantacdan wi t h sai d
seal ant suagort menber . 3. The spacer .and seal an of Claim?2

|
2% t her coR®raRplied 2o1tHgcedges, %g"tﬁr'e’iaﬁuéf@ﬁﬁtoéﬂ%sjs% $PRANd seal ant.
15 4. The rfé‘ﬂloﬁgsmgd}stneﬁSMamg efbBuifchi/ 8 iRlstaReY # FL M | S

undul ati ng along a axl s. e spacer and seal ant “assenbly of
A ai m 4 whgAeartopedst 28 cohiing idesivdhat sdadherseditol tivesealant $8poits nenber by

a first adhesive.
interior surface(s). By using the desiccated topcoat 28, a desiccated
sightline is formed.  Alternatively, the desiccant can be applied to the
25 sealant support member 26 facing the interior of the window.
The spacer assembly 20 of the preferred embodiment, comprising
a shim 22 attached to a stiffener 24 with both secured to a sealant
support member 26 to define a honeycomb or cellular structure, has
several important advantages over the prior art. The columnar aspect
30 shim 22, sealant support member 26 and stiffener 24 of the spacer
assembly 20 improves its compressive strength and improves the
resistance to torque about the longitudinal axis. Moreover, the stiffener

24 and the sealant support member 26 act as a longitudinally stable



20 6. The spacer and seal ant assenbly of Claim5 wherein said stiffener is
adhered to said shimby a second adhesive. 7. The spacer and seal ant
assenbl y \0f (Shdloy 6 Wherein said shim25 is adhered to sapgrfiRe{/@aks Support
menber by a third adhesive. 8. The spacer and seal ant assenbly of Claim?7
wher ei n saibdckingswhighdnhibite rttle eshiras2 D frosaisttetatiiqaatorguity dorgitaedimagér  ar e

pl eated. 30 9. A _spacer and seal ant assenbly coggri sing: a seal ant support

menber havid¥lf-a fHERGMaE: {1hee ?BB'@HHe”dJ_pW“f e rn_d?e*s ed@ﬁ’do‘@?gé@? 13 WO
07! aTt Y, & Pt BRndbcH bl it 18 SRTURLQIANL BB 20R SUTTaCE

of said sealan o) a shimin con sal I'rst and

second edg@?_l@ep&ﬁd thessedlantt 18Sinontdct Wadsath glaxdédomantbesd apf 14.0i ned to at
|

| east said rst and second edges of said seal ant support nenber. 10. The

sp%cer and seal &% besidiuatialedin Ipa?2nthe sealanmtsupperprembag26 mape®at havi ng
. [ t | Qi t i o. 10 . |

2ssenbly oPeitet i Ripef i PG toRna Comhls,) ERAET AR e Refitur na
axis. 12. TheafdParg' fahthtivpaifthe aseafarl! ¥uﬂ‘jorprﬁn%@bé% 20heha Biswes d 15

stiffener is adheréd to said seal ant_support ne r by a first adhesive.
13. The spatretchimgiwheal formingseambrsy dhugsl as usexd hewein,cpleatediiclodes f ener i s

P AT T L e S
CHSPer TR 2 AN 41, ciner Sy Yoty BF Mpabuegerly o
are pl eat edlan®igid@ . théhspagerc assemblys2@l atheapleatd|32 @lscClprovidd Sforur t her
conprising ﬂ%xirb?lgts %%%é)égarlyitg ebrenidnthceosrzata aCrEt/sV;\)liaE:Qr ggéedmtt)lg%co()%tb corners
and to allow for coiling of the sealant/spacer assembly 30.
In a preferred embodiment of the invention, the planar face of the
15 sealant support member 26 is interior of the shim 22 and carries a sealant
18 and/or topcoat 28 along the sight line. However, it should be
understood that the fabrication of the sealant/spacer assembly 30 may be
reversed so that the undulations of the shim 22 carry the sealant 18
and/or topcoat 28 and form the sight line, and the sealant support
20 member 26 is substantially free from sealant and faces the exterior of the
window assembly 10. Finally, the sealant/spacer assembly 30 serves to
displace sealant as taught in the prior art so as to reduce the sealant
adhesive which is necessary to achieve an effective seal. This results in
a substantial reduction in the amount of sealant used.
25 As previously noted, elongated ribbons of deformable sealant 18
are carried by at least the lateral edges of spacer assembly 20. The
thickness to which elongated ribbon extends beyond the surfaces and
edges of spacer assembly 20 is not critical as an absolute measurement,
but is important in terms of functional considerations. For most
30 applications, where the surfaces of the two members 12, 14 being sealed
are relatively smooth, the thickness of the sealant 18 extending beyond
the spacer assembly 20 should be in the range of 0.005-0.015 inch for

each edge. Because the surfaces of tempered glass may not be as flat



17. The spacer and seal ant assenbly of Claim 16 wherein said . 30 assenbly
Is coilable. 18. A wi ndow assenbly conprising: 14 WO 02/ 07190

PCT/ USOl/w@io®8neéy seal ant support nenber having a planar pgrhRessegunded by
first and second edges; a shimin contact with said seal ant support nenber;

a seal ant gsotheeslifazestof lurdernpereiddglass, ssomewhategreateratighresfessmag 5 seal ant
support nenber and having first and second gl ass engagi ng surfaces; a first
&

gl ass st r (& (GOrirgd i@ PEVide tarppered;glass yith a @MF&]_ urface of said _
seal ant; and a folpTeN Q]é?@ﬁn?%é‘“&é “Eﬁ?wghﬁgﬁ f;\?%rfoaé tg;smaﬁ,agﬁeﬁ%gss engagi ng

10 surface. 19. € spacer and séal ant asse her

conpri si ng asedlahf, eniether cloatracplasiic,h tﬁedmbm%ntorsuﬁméplaﬁmﬂer- 15 20.
The spacer and seal ant assenbly of Caim 19 further conprising a topcoat
havi ng addBewresattingwhigh whesiisedsindthafabricationofcompasite dngturesl ant

Caxisr 20 39 Sl VAR 0Rdb KA ehet AT iackRebB SRk s ai
stiffener defosiRgfefbelxeried GoM RNTHYSPRY terfPd®BImAYIeas ihtehlegdhesi ve.

23. The spacer and seal ant assenbly of Claim 22 wherein said 25 stiffener
i s adher edot chagacterizéi annbgtetiak whinid resiste sdieformation dndflaypamder dowl seal ant

nbl f Claim?23 wh I id shimi dh d. t i.d | ant t
menber by 1arass; PECSAHAL B, Bindsy sssSmky 4B .Bboltivit o FBHPEIRURE 4 Tof Tl ai m
g? wher ei ;}géaﬂ %Eacgﬁfab?@@nﬁgfﬁ%e?q&%és@n&ﬁ?%r@@%‘ﬁiﬂb mERGRcturgeTer are

eat ed. ow assennl y “conpri si ng:
of a window assembly 10.

A wide variety of materials may be used as the base for the
adhesive sealant 18, including polysulfide polymers, urethane polymers,
acrylic polymers, and the styrene- butadiene polymers. Included among

15 the latter are a class of thermoplastic resins which, when below their flow
temperature, exhibit elastic properties of vulcanized polymers. Such
resins are sold by Shell Chemical Co. under the trademark "Kraton." A
preferred class of sealants 18 is butyl rubbers. The adhesive sealant 18,
however, is preferably a pressure sensitive adhesive which is thixotropic.

20 If a topcoat 28 is applied, the topcoat 28 is preferably a desiccant loaded,
deformable material.

Window assemblies 10 often require a desiccant to lower the
concentration of moisture and organic materials trapped in the air space
16 between the two glazed structures 12, 14 of the window assembly 10.

25 Conveniently, in the present invention, the desiccant can be incorporated
within the deformable adhesive sealant 18 and this can be applied to the
front face of the sealant 18 or, alternatively, a different material containing
desiccant can be used and co-extruded or otherwise applied to the sight
line of the spacer means . A particularly suitable class of desiccant is

. 30 synthetically produced crystalline zeolite sold by UOP Corporation under

the name "Molecular Sieves." Another desiccant which may be used is

silica gel. Combinations of different desiccants are also contemplated.

10



WO 02/ 07190 PCT/ USO1L1~686 a seal ant support menber having a planar surface
bounded by first and second edges; a stiffener in contact with said planar

surface otv@chemeal ant support nmenber; 5 a shimin contadgicwidoissasd first
and second edges of said seal ant support nenber; a sealant joined to at

| east said fir stinanstefgrandmeddsenf theabatkserad deviorSape @f therstiihep2 and havi ng
substantially Bar allel first and second (gl ass engagi ng surfaces; 10 a first
gl ass st ruds Gresiantalefreedrampisgalant I8 andewre paaiiuiRfsisrsubstandially ai d

seal ant; a C I r a t ' @SS engagi ng
surface of I?%ae?fcqé@ea a%’?.%@g%ﬂ}{gﬁl"ﬁéggpgéézé&g‘ﬁ'd%gzgpgﬁ%?@g@gﬁ%yﬁof Caim

- 26 further iCoRpantstHzg 4t le@BE oRk-thind dill mclesSprefatablyl Bhan@lft & 8gefl seal ant.
28. The spacer and seal ant assenbly of Caim 27 whéerein said shimis

un@ul at i ng threesfoudhgi(derrnding aritee ultinate wintew gapowidtrof tee extemiorassenbl y

- of Claim?28 erei.n, said | ffener. is ,adhered to said seal ant spypport
menber by SUNPRRE! 0 abim 22 Sfebriisdte .S shRtfieS Bl BRbeskEr °G i m 2o

wher ei n saigf tR® shirh DR8] domtaIdes §%alhﬂt EF%,'OGutStHéWalﬂéyé‘pgﬁféﬁQﬂnﬁﬂf'es' ve. 37.

The spacer and seal ant assenbly of alm wherein said shimis adhered to
sai d seal antill heppeiativaty fteer fiomn the bealdnhdBesAgseis S®WBRIn THE. Spdber and

seal ant assenpl Claim 31 wherein said firs d second, edges of said
Soal ant v saBlant B an0Ror lonspah BBqs advariags i, LhSnsRemERITRaL S 4Scan 95,

AL hod, | SoelETe M R4S SoshFEl 1Y, THOPENCABPIOaARY e ool
28 extends along the lateral face of the spacer assembly 20, i.e., the
sightline, and along the lateral edges, i.e., the bond line.

The preferred method of manufacturing the sealant/spacer
assembly 30 in accordance with the present invention is by co-extrusion.
15 This can be accomplished with commercially available co-extruding
equipment which, in some instances, may require minor modification. In
general, a previously formed or immediately pre-formed spacer assembly
20 is fed through the center of an extrusion die and the deformable
sealant 18 is extruded about the spacer assembly 20 leaving its exterior
20 surface substantially free from sealant 18. The composite material is then
fed through a sizing die to obtain a sealant/spacer assembly 30 having
the desired outside dimensions and the proper thickness of sealant 18
extending beyond the spacer assembly 20. A releasable liner or paper is
contacted longitudinally along the sightline for ease of coiling. As the
25 sealant/spacer assembly 30 is applied to form a window assembly 10, the
releasable liner is removed and discarded. One of skill in the art will
readily appreciate that other well known methods may be used to produce
the invention
In one embodiment, the spacer assembly 20 of the present
30 invention is constructed by forming the shim 22 by passing it through
intermeshing gears to make the undulations. After the shim 22 is formed,
the stiffener 24 is joined to the shim 22 using an adhesive. The adhesive

can be placed on the stiffener 24 as the shim 22 comes off the gears or

11



5 formng a shimgenerally undul ating along a | ongitudinal axis; joining
said shimto shimjoining-surfaces of first and second edges of a seal ant

support npghehrehLi Ning a stiffener to a planar surface opcpaiseh/ s ant
support nenber; and 10 applying a deformabl e adhesive sealant to at |east

seal ant | Qhelam\e%bt,ref@mb@fpréap liéd.r Thearv ﬁﬁﬁéﬂldhlﬁﬂgmeﬁér al thepeal ant
support nenber. 17 .A@.AsL.AsL.A s. A .A". AL . As. A" . AuL. As. As. A
s. As. As. Agze 1cg|)q!cb|tqme sealant support member 26 also using an adhesive. In
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@A0%&: () - e‘% ) for f%ﬁf@@fe%@?%es@eﬁ/ws ceaiiggopippges, or other

@ 10908 ()&g ()-L' 10%0& () - HIE@) 10908 () - @ 10%08 () - @&10%0&' () - @10%0
& ()-"$109% E{g@zloty@& ()-1T% n dE@ 810%0& () - f

71096 () - fy5109’ﬁ&'||{(,) whitd &8 mbodiméftsdedcribEd’ :ﬁe&mmwm window

~\ 1 #&1092?& () - | q#&10%?h?&' (? I Ds! 109%97?& ()- 100 10
1oo=|_10ty@&a§§embhe§od@mg) two glazed structures, one of skill wouId readily

20 understand that window assemblies having muitiple glazed structures

such as triple-paned window assemblies can be formed using the present
invention. In another embodiment, a groove or indentation is formed in
the sealant 18 and/or topcoat 28 along the sightline. A glazed member
can be placed into this groove to form a triple-paned window assembly.

25 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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2. The spacer and sealant assembly of Claim 1 further comprising

10 a stiffener in contact with said sealant support member.

3. The spacer and seafant assembly of Claim 2 further comprising

a topcoat having a desiccant and joined to said sealant.

15 4. The spacer and sealant assembly of Claim 3 wherein said shim

is undulating along a longitudinal axis.

5. The spacer and sealant assembly of Claim 4 wherein said
stiffener is adhered to said sealant support member by a first adhesive.
20
6. The spacer and sealant assembly of Claim 5 wherein said

stiffener is adhered to said shim by a second adhesive.

7. The spacer and sealant assembly of Claim 6 wherein said shim

25 is adhered to said sealant support member by a third adhesive.

8. The spacer and sealant assembly of Claim 7 wherein said first

and second edges of said sealant support member are pleated.
30 9. A spacer and sealant assembly comprising:

a sealant support member having a planar surface bounded by first
and second edges;
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12. The spacer and sealant assembly of Claim 11 wherein said

15 stiffener is adhered to said sealant support member by a first adhesive.

13. The spacer and sealant assembly of Claim 12 wherein said

stiffener is further adhered to said shim by a second adhesive.

20 14. The spacer and sealant assembly of Claim 13 wherein said
shim is adhered to said sealant support member by a third adhesive.

15. The spacer and sealant assembly of Claim 14 wherein said first

and second edges of said sealant support member are pleated.

25
16. The spacer and sealant assembly of Claim 15 further
comprising a releasable liner in contact with said topcoat.
17. The spacer and sealant assembly of Claim 16 wherein said
30 assembly is coilable.

18. A window assembly comprising:
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a second glass structure adhered to said second glass engaging

10 surface.

19. The spacer and sealant assembly of Claim 18 further

comprising a stiffener in contact with said sealant support member.

16 20. The spacer and sealant assembly of Claim 19 further
comprising a topcoat having adesiccant joined to said sealant.

21. The spacer and sealant assembly of Claim 20 wherein said
shim is undulating in a longitudinal axis.
20
22. The spacer and sealant assembly of Claim 21 wherein said

stiffener is adhered to said sealant support member by a first adhesive.

23. The spacer and sealant assembly of Claim 22 wherein said
25 stiffener is adhered to said shim by a second adhesive.

24. The spacer and sealant assembly of Claim 23 wherein said
shim is adhered to said sealant support member by a third adhesive.

30 25. The spacer and sealant assembly of Claim 24 wherein said first

and second edges of said sealant support member are pleated.

26. A window assembly comprising: -
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support member;

a sealant joined to at least said first and second edges of said
sealant support member and having substantially parallel first and second
glass engaging surfaces;

10 a first glass structure adhered to said first glass engaging surface
of said sealant; and

a second glass structure adhered to said second glass engaging

surface of said sealant..

16 27. The spacer and sealant assembly of Claim 26 further

comprising a topcoat having a desiccant joined to said sealant.

28. The spacer and sealant assembly of Claim 27 wherein said
shim is undulating in a longitudinal axis.
20
29. The spacer and sealant assembly of Claim 28 wherein said

stiffener is adhered to said sealant support member by a first adhesive.

30. The spacer and sealant assembly of Claim 29 wherein said
25 stiffener is adhered to said shim by a second adhesive.

31. The spacer and sealant assembly of Claim 30 wherein said

shim is adhered to said sealant support member by a third adhesive.

30 32. The spacer and sealant assembly of Claim 31 wherein said first

and second edges of said sealant support member are pleated.
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10 applying a deformable adhesive sealant to at least sealant joining

surface of said first and second edges of said sealant support member.
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