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WD 2004/ 051045 PCT/ CA2002/ 001889 5 SEALI NG SYSTEM FOR
AN ENERGY EFFI CI ENT W NDOW FI ELD OF THE | NVENTI ON 10
wObe4psmgent i nvention relates to an energy efpPCTicardo2/001889
wi ndow and, in particular, to a sealing systemfor
energy efficient wi ndows. BACKGROUND OF THE | NVENTI ON
W ndows or glass areas are_a significant weakness in
heabEiAdstN Gt $ A TIHHOR AY ENEﬂ@YllﬁF RHSIENTHIYINDPOW
cold climates. A basic insulating wi ndow that is
wel | -known is constructed fromtwo panes of gl ass
within arigid frane. The air space between the panes
provi des heat insulation It is also known to evacuate

FFEED“U L ANVE ]I the air space with a gas of

ernal condu Ivity than air such as argon. One
f ur t’Pher%eseapmge 0 i %ggease ?tr??/'e efffglen% %{anléiggax : 1lil1e%art1callar, to a
samnmﬁﬁanﬂhtmﬁﬁg@ﬂﬁ@mﬁw@mb“betmeen the out er glass
panes to reduce convective heat transfer within the
unit. O her technol ogies include providing

BAEREGRI, B AL TRPENIRY i“giékvi he wi ndow As
i nciFRF A, ST A7 hSRICGH bR PGP MEHaE sefes fo

bilitkngdeini Bit andoldSclitmitedr | & badic tiflating WeindoWn ehdtaewsll-Riown is

gl azing_ in an insula |ng nit t be _held apart at
C‘%’ﬁ@““%fg%?laﬁw Rpes o giaawg %ng P The @l sewedetyeey the panes

pr¥Taed h&ﬂfns@l&ﬁdﬁc ik also Eﬁ&ﬂﬁ%@vﬁﬁtate%&ﬁ@ﬁacé@%ﬁﬁ GelbiCipice with
have used al um num spacers. Unfortunately, alum numis

2 gp ehlewsr|thaimal copfertiztin hap pir fecktas arent Qe dpther mathed of enhancing
e RRGRIind S8Re 10 sHASE v@ﬁ(ﬁ@dﬁrtg LS auStiCiRcd SRY ﬁ%@x@& glqnsparent

nlflcant thermal "short circurt” at the ed
pqrh@onSrg\@twean theguisr aloss napgstto refpectonyestive heat rimsfea @it m the unit.
benefits of inproved glazings. In addition to the
i ncreased heat | oss, the colder edge is nore prone to
cond@thsatertmalogits wichdle wravalimg seddctigelarefloctpgion ébvgbmi;sivity coatings

e Nt W {.ndi er,d SCH
IR 0S5, RS, DCTp o, SRS o
inRatemientsan i, \@ﬁﬁoﬂ 4@jne, b@b 1anh1_e ueidg@f k‘herg]iasl gaee ﬂb@the design and
mg%&gls%tl t}qo ﬁ?lﬁl STl a%/gressof aaz{ntg ih'An qng%?a{i%l; unit m%gtnt%l hellc? Qpart at the

appropriate distance by spacers. Because of its excellent structural properties, window

manufacturers have used aluminum spacers. Unfortunately, aluminum is an excellent
conductor of heat and the aluminum spacer used in most standard edge systems represented a
significant thermal "short circuit" at the edge of the insulating glass unit, which reduces the
benefits of improved glazings. In addition to the increased heat loss, the colder edge is more

prone to condensation.

A window comprising a compound glass element with an edge binding member 1is
described in U.S. Patent No. 5,260,112 (corresponding to Canadian Patent No. 2,029,148).
The edge binding member holds two glass planes apart in a parallel condition and seals the

space between the glass panes from the exterior. A suitable edge binding member must
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space between the gl ass panes fromthe exterior. A

sui tabl e edge bi ndi ng nenber nust WO 2004/ 051045
WEOAaA0D2/ 001889 5 provide a stabl e nechani eet/Chood 001889

bet ween the gl ass panes to ensure the physical

integrity of the w ndow unit. The edge bi ndi ng nenber

must al so be vapo ht t revent t he rat'on .
prayidg & shie meshiaesh ?fﬁieb %?§§ B Panss o SpH % h¥s“‘a mtegrity of

thE QREsS 8lltnito NTh8dgeVbihdin® Gﬂéﬁﬁbet whiishialRo tHaevapoind ﬁght upi firevent the
Lastly, the edge %)I ndi ng nmenber nust not pr.ovid

pqnh@frtm of [yrpPeHg @et“@é@ W@é%ase" Rancg|2ad Sonsaest C%#SI%%H fg tayill occur

ﬁﬂsﬂtle \mnﬁb\muﬁﬁ h@s@lsf thé flﬁﬁduflg' ABAEMRAN& ﬂr&ndeﬂﬁthermal bridge
the edge bi ndi ng menber of this pate

nt ,
begweant the g}a@ﬂ pan@aﬁrcﬁh@plg Fgglegﬁt ggwgny }yﬁwfeglﬁam one pane to the other.
Wﬁ?ﬂ%@ @(?% %AIM% P{a h8Est thid %a&h 2SndiA1TER baﬁﬁ‘%ra%p 8fcBhd b Spacer and

SS panes W an acrylate adhesive.
suh‘stamfwélydmrﬁg&s thelgless pafiest Mde ﬁpetcalt isigtued to ie@dass panes fyéth an acrylate

ass I
P Sigaare valeh A therpia) JRHE ABE ohE BN ks, g, spacer i
bdvielid, \creatipp b rtriargelpi ydidndpadeot Thmhdndksmopl is dille@ syithea hiphly vapour
m.does provide a solution to the
r%’éﬁBﬁ?"t"ﬂeﬁt&%’EPCﬁ BFEM a significant additional
probl em ari ses. The spacer is typically made from a
tic material .with

t h | - - f -
e L 5 A B o TR g ot
a%_&iﬂti‘orﬁU§Mit)lﬁﬁcuﬂli§§sl ;ﬂfhe shRBLiS tjipi)cagi] Qﬁlﬂe fiBintn thergnopRsitematerial with a
et ween e astl c spacer, and t
swﬁé%ntbrdn@@f? atlwaefﬁ@@l&q# @%Panmﬂ%ﬁwgﬁ*sﬁ?&f 8 Fﬁ%ngtheSI"e

1P RS LB B heSPAbd ReEbhdeAMhe S1REic dpdctedrrthe ﬁl@ﬂaﬁﬁanﬂfthereby adhering
expansi on between the plastic and the netal may ca

theravostpeatear. t\Bhenasubieciolo’ thermgh Gxrgnsien pi CQUFFéC“"innfhégfﬁf?rfr“t rates of
%aﬁélplgbé%éﬂ the @étlc a%l;? BleGh1SnaylcREethd Sadr ﬁﬁﬁﬂ drnt rhzt}ﬁdmrupt the

ran ene gy efficient wndow unit which
integrityioigthe butglpgdder and seal system which nitigat es t he
difficulties posed by the prior art. SUMVARY OF THE
I NVENTI ON The present invention is directed at energy
ef f i Theeforenitheiois aheed Ny ten aw dge as pacrgy effagient swiafgw gnit which

AR PeL Lt Sl AP pMRSE i B RIARL B i
SUMMARY OF THE INVENTION

The present invention is directed at energy efficient windows having an edge spacer
and sealing system. Therefore, in one aspect, the invention comprises a heat insulation

window comprising:
(a) a pair of outer panes defining an air space therebetween;

®) a spacing member disposed between the outer panes which maintain the panes

in a spaced-apart relationship, the spacing member having a first and second

2
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(a) a pair of outer panes defining an air space
t her ebet ween; (b) a spacing nenber di sposed between

WO b@4ost0es panes whi ch mai ntain the panes 35 P@T/@A2002/001889

spaced-apart rel ationship, the spacing menber having a
first and second 2 WO 2004/051045 PCT/ CA2002/ 001889

5 outer surface are opposed, and,,para

Dhi v ot SR tviidh 2R gPRBoR 80d, AP Ry fa”ltgra e surtace
second ouxemdingbémeesthe fiesk anheeaidoutdiurgpagi ng nmenber
defines a first sealing groove at the junction

between the first and third outer surfaces and a

secopy sedhdélf tBY OR¢Rgahehbe deﬁQesJ Mlﬁ@sitls@zﬂm@eérw&%nattthe junction
second and third outer surfaces; a gas-tjght sea

el enent cRsieanibefivg e fhird jouter Pw&ce%ﬁwl % eecppfsealing gragve at the
grooves, uad%fén%éwxe@athasé%h@anmﬁaioﬁarsahh&'s to and

overlaylng the third outer surface, wherein the band
conpri ses edge flanges which fit into the first and
seco
out o surt Bty SRRAaS LR At d ool Nl srooves;
enbodi merdnd t he wi ndow further conprises an interface
| ayer between the third 20 outer surface and the
netal band. Further, the seal elenent conprises
hot - (el t DHuteial bam;idjmdle\]/oo amblovenlgyingttla thivd vdtec gmbaceswherein the
a stainless stee h aci er ,
conpris egb gd cEht ppgefs edﬁg cﬁéllnges &Vthb"g‘pf%g im(r%% qﬁea{ﬁgs?gﬁnd second sealing
menbers, gbevesithertiyasaaitigriad thivp acter surfiepivmtiesedl RiEment.
opposing | ateral nmenbers and at | east one |atera
menber conprises neans for retaining an interior
I b bfefer8 eBBb&imcA-HERHRTOWINrthEr chitpritdRM\MNFacd Biger between the third
i nvention wll now be descrjbed by m%% of an exe

PEn

oW SHIHE NG e ISl Paider EETHGS, Teseal 5 & Rotmdlt buty

at§1|r11é§Rfl3 ijafnii afs n@iaa%%mmes B Qi 1655 SRl €oiflr AN spabing member
e raw ngs:
comprises a centl%l spacer and opposing lateral members, wherein the central spacer

separates the opposing lateral members and at least one lateral member comprises means for

retaining an interior film.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of an exemplary embodiment with
reference to the accompanying simplified, diagrammatic, not-to-scale drawings. In the

drawings:

Figure 1 is a cross-sectional view of edge spacer and sealing system of the present invention.

Figure 2 is a cross-sectional view of an alternative embodiment of the present invention.
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Figure 1 is a cross-sectional view of edge spacer and

sealing systemof the present invention. Figure 2 is
w@2anose4secti onal view of an alternative enboPCTrEAR000/01889

t he present invention. 3 WO 2004/ 051045

PCT/ CA2002/ 001889 5 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON The present invention provides for an energy

ef ficient, heat insulating window design. Wen

]%?fl negﬂ@;ﬁ%?ﬁlﬁmg?@%ﬁﬂﬁi r ecggnlngfad

nmeani ngs. 10 Figure 1 shows a cross-sectional view of

an edge : n I ' L U )
oy AR RS YE Y R A o i
Wientdescsibsigdlmnpiesent inysigtionsdt terronnotniefingguitezeid haveetheir common art-
(%ﬂovu%ed contlnuously around t he edge of the w ndow

Fr” S conpletely seal the interior volunme (12)
fromthe exterior 15 As shown in Figure 1, dual glass

ane 14, 1 are s aced. apart.b spacer
P SRistrs sHeotset wrosbificn IBRLGE 5 ol BAG ama AR Sydtem of a
whirdtlo®r @it ﬂ@?‘b%os(ezemlleaﬁﬂ tRe H€ AN Gealiz@tint @le MBABKRYE sKowd) in cross-
a

The first teral nepber, (20) has a first outer
sestipn dt Bigprer ) atgprer %doe&r@nu%lﬁ VaajeHndsthe eige of the wmeumt (10) to
cérpfiibtel g%'emtil@lﬁl{e}ﬁor FdhEnS@QPR6m iR &bdor. TENMDEr  (22) has a

second outer 20 surface (23) which abuts up agai nst

t he other glass pane (16). The first and second

| at eAQ'shoVOErm%gcur@rle d%Elt ?ﬁg’seganteg) (Lhelfagl a?é%p&@@ %alk?yby a spacer

means of an adhésiveé as an
a@@mblsn whdclogompgives memgal spader EI5) endia Aess lastféalasenil@r (20) and a second

| -

WA SR T 1o ol e R FL) B FRAPER, sobalk R Pdnich sbuns
up agimt thedgldse panet (§4). | Yinilanhg ithphsecondrlatgiatimempberr(@2) has a second outer
s%ruarc Z%g \Yl'ié}s a%se%q:g%rz%{sg l[ehre;eﬁgei(’:aaﬁ( n)e (li]%ts h"[éhetil? I gndosléstgo%ﬁ lateral
nfehbegy| s sttqeheie® thd 4lasd fignes by n@apmy @ﬁ ar atcﬁémmﬁﬂ)i suvhris ,an acrylate

a&heglvg o{f] tsgnqé Ot?lg ascu?tglblg %Illllers],l%g asa'is well-known in the art. The lateral members

(20, 22) may be preferably extruded from aluminum which is preferred for its light weight,
rigidity and strength.

The central spacer (18) has a third outer surface (19) which is perpendicular to the
plane of the glass panes (14, 16). In a preferred embodiment, the central spacer defines at
least one and preferably two dessicant chambers (26, 28) which are filled with a dessicating
material. Vents (30) permit the passage of air to and from the dessicant chambers into the
interior air volume. The central spacer (18) interlocks with the two lateral members (20, 22)

in order to maintain the two glass panes in a spaced and parallel relationship.

The central spacer (18) is preferably formed from a plastic material with a relatively

low heat conductivity to minimize any thermal bridging effect between one glass pane to the
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| east one and preferably two dessicant chanbers (26,

28) which are filled with a dessicating material.
woeowms51(030) pernmt the passage of air to and frPONMCAR®2/001889

dessi cant chanbers into the 30 interior air vol une.

The central spacer (18) interlocks with the two

at er al ) der to t the,t
S olfPhcdf g REEAoh catRmeah n o aAProgl T EVHF DGR 3 hphrlasi
nRefbY @th sRteiny(chiride or polgdngidabl y fornmed from a
plastic material with a relatively |ow heat
conductivity to mnimze any thermal bridging effect

bet VvERR 19881 Hle@bsr RONE)defihdder seAlinfErd AR 101D a seahng material
PCT/ CA2002/ 001889 5 ather, In a preferred enFodlne

(32 émmediptely) adiasent dis jynetien with dhsrenird Paret h Chhisplingsgpeve therefore

nﬁﬁta%g Ae SHHG Balﬁ,s oRSILY ¥f Y b&iaPIpasle, é%rsh@\ﬁlll WARE BBurdsathe sealing
| ateral nenbe 20, 22) defines a sea

in
groove @d“ﬂlﬁﬂmnthaa weawTmeoleas ghtapal (322 emfmgla?@f@by the seal element
Sea%%?ﬂot-rheltsbdtﬂ'eﬁﬁes% Whit Rt l&l%%rféll itsHh &ﬁgrroopaﬁahtles Other

I'ng groove therefore 10 runs along t
sqéing matsuialsi Wieiclo furet sudtale rvepoal-peed eter welh nesiown therprt; hEhe sealing

gﬁ)oge"{ﬁﬁ theIé} re%l?eage%zlrﬁ%?sfs(ﬁg % %ﬂaﬁt}a‘ﬁﬂematrp ss-sect on however

roo er ab|
ﬂmhsnseakm&madehmmethwHBESmhot nelt butyl adheS|ve
which is well known for its vapour proof qualities.
O her sealing materials which are suitably
VapOAreapplﬁbeaﬁi Saas Iprovidedno icover ke &id. ouldresusfead (199 However

i S R S e i Bl (0 (S BVER edee (304, 34t

félloat the smg@tr gﬁ?lg?‘;&ﬁﬁi@fgfo@lve._e’glﬁimjﬂﬂ sédl (32) eoﬂweﬁk iogtﬁr sueface of the
cappin an rovided to cov e thnir Qut e

bt Pk gfheeésre %%@94%‘8 PrgvERep 316 hopyasl t@w@ﬁaw@eepeg fhbstiveen the

11 PSSerRAARR (19)6F th@ BshtraBdacdr Y1 DMl tRd in@irfoh @l[rfa%Q Qﬁthe band. The
(34A, 34B) to foll ow the contour of the seal]

begdp sy preferaghly sy Ifros 41 stong,) vansHteretls qxr@@ﬁeufeéxstaeh pcylow heat-
cQﬁduEtli]\% rﬁ’-ﬁe&chﬂ a)ihin SBeN&E 9k .fofi.ne band (34) prevents

he hot-nelt butyl fromcreeping in between the third
outer surface (19) of the central spacer (18) and the

i nt efn'f Bdth %ggufre%(:le aff Ztéﬂg WY u Eeshogﬁ lLllcﬁ‘: 1H{eﬁf)195é}8h¥ dividing
made from strong, vapour-proo oxXl I ON-resi s
ﬁanol(4l0b wWoueh dilms (34@)1 dlhemevthe maltl@mgadal,ue Qﬁﬁh vsasdmv ki (riO) however are
e - t
ndt esa%n\;c\}aﬁeﬁlexpen S ﬁf the ]?rre]scep i élerlltln ge:lln C’)c rng {g/%l odlme %mgn id %Fgure 1, a
s1ng1e film (40) is shown, whereas in Figure 2, a dual film (40) embodlment 1s shown. In
each case, the film is suspended from a lateral member (20, 22) by means of a tensioning
member (42) which is preferably a helical spring. A plurality of springs (42) are provided
around the periphery of the window unmit (10), thereby suspending the film (40) within the
mterior volume (21), substantially parallel to each glass pane. Each spring (42) is mounted in
a channel formed in the lateral member. Each lateral member which includes means for
suspending the film includes a lip (44) which projects outward and contacts the film (40), in

order to seal the partitioned interior volume created by the film.
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films (40). Such filnms (40) enhance the insulating
val ue of the wi ndow unit (10) however are not

we@smensioat el ements of the present invention. POT/CA002/001889
enbodi nent shown in Figure 1, a single film(40) is
shown, whereas in Figure 2, a dual film (40)

o e AT LA TS —
evan i anémighdafenieaviihed sifde intsvivr dlimi sh@e elicelagld] ynenber (20) does not

.heljcal spring. A plurality of springs 2) are .
indslrens uaiadtrRe T it arofriniot ieetnihe conval porton
({D0hust tHas @byightlks BEREINO Grdfike td hdcinhrbdite Whd BéyirhddEic nature of the
inggéior vol une (21), substantially parallel to each

e dimgenb @3 Sshewy Uigyte is nounted in  a channel
formed in the lateral nenber. Each | ateral nenber

whi ch includes neans for suspending the film.includes

a | i psvldpegapaent bo Bloesctkdlled n Wigradt. 3a¥épue arpdificatonshadaptations and
vhtihtin§ 8Pihe thBgoinesfRb#E distBsiE @ln fe\RadRakout @eg)gﬁiin from the scope
interior volune created by the film 5 WO 20 4/0%1045

b/ ITRRO0R¢1GI0EE Bored). Ade yhdows featnres apd etempntstof theldgscsibed invention
rﬁ'é\? 'S%%%b‘ﬂ?e}i in_g rﬁda%ﬁép diﬁgjcntﬁ? m 3RS %Inati@grdegcqu:p@ pr claimed herein,
even I n an enbodiment wth a single interitor tilm
witheniedepiméing &bmrthé scoperbishe i2dtiodoes not i ncl ude neans

for suspending a film In such an enbodi ment, however,

the central portion (18) nust have a slightly

different profile to acconmopdate the asymmetric nature

of the single filmenbodinent, as is shown in Figure

1. 10 As will be apparent to those skilled in the art,

vari ous nodifications, adaptations and variations of

the foregoing specific disclosure can be made w t hout
departing fromthe scope of the invention clained

herein. The various features and el enments of the

descri bed invention my be conbined in a nmanner

different fromthe conbinati ons described or clained
herein, 15 wi thout departing fromthe scope of the

i nvention. 6 WO 2004/ 051045 PCT/ CA2002/ 001889 5 WHAT

IS CLAIMED | S:
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1. A heat insulation w ndow conprising: (a) a pair of
outer panes defining an air space therebetween; 10 (b)

wa@2epasionyy nenber di sposed between the outer pREEEA2002/001889

whi ch maintain the panes in a spaced-apart
rel ati onshi p, the spacing nenber having a first and

0 rfaces which are opposed and parallel,
“Z‘ﬁéﬁ&%@%ﬁf‘gr surface extending between the first

and second outer surfaces; (c) wherein the spacing

r defipes a. first seallng groove at the junction
l15 bgtl%é?ﬁ afign Pindoy cQMETIAS r d outer surfaces and a

second seal i ng groove at the Junctl on between the
second and th| rd outer surfaces; (d) a_gas-tight seal
el en@ht CORIATRBIET RRPhIHmgnRTSEIce BRIFERIGRI seal i ng

gr 00?6?3 1 a @Q@iné SbmBerBipdbed R RFEeR Blealuke? paked whitdh malntaln the panes

overlaying the third outer surface, wherein the
band conprluas@gceé@@@’r falatiegedp. ke enacing menipep havieg ¢ iﬁr% #nd second

and secongs es%iifa&g wiEP Q¥E §pp0%&f" L&D %afaﬁ&l %h% g 1_:]1_‘1::1]12 €outer surface

third outer surface fromthe seal
wi ndow ofeanémmbimmmeiﬁmtw@esmOU@@W@PS conprises a

but y}, adh\%’?‘e dft 1:??%1 gpalii:ﬁg ztgé@e?_flﬁﬁﬁgéd PHRE lﬁlg @ove 1at the junction

stai essseel e W n owo
wher ei n theevepadbd figt aehibed ovsrpriasesand a:mqmcmealélpmgmove at the

and OppOSI lba’cw% %he seconc?ansc’it &@outeli sur, f%nég central

spacer se]p% P 8EMR 'ers and at
| easf{d)onea gatt@haéeamm cmxmnfd witlsin ieairst dndsedoad adatinggrooves;
an interior, film 30 7
and
(e) a metal band parallel to and overlaying the third outer surface, wherein the
band comprises edge flanges which fit into the first and second sealing

grooves, thereby isolating the third outer surface from the seal element.

2. The window of claim 1 wherein the seal element comprises a butyl adhesive and the

metal band comprises a stainless steel foil.

3. The window of claim 1 wherein the spacing member comprises a central spacer and
opposing lateral members, wherein the central spacer separates the opposing lateral members

and at least one lateral member comprises means for retaining an interior film.



