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WD 2004/ 051045 PCT/ CA2002/ 001889 5 SEALI NG SYSTEM FOR

AN ENERGY EFFI Cl ENT W NDOW FI ELD OF THE | NVENTI ON 10

The present invention relates to an energy efficient
wouwdngsmsand, in particular, to a scaling SBEHEA00%401889

energy efficient wi ndows. BACKGROUND OF THE | NVENTI ON
W ndows or glass areas are a significant weakness in

he i , LS .
coRANGRYSTRVE RO Any Byl R iR RuithoW
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
the air space or to fill the air space with a gas of

FIELR OF THRENVENETION vity than air such as argon. One

further nmethod of enhancing the insulating value of
suciThépradeniavention fetatdsrie ne asegyt ¢fficiant windvacand amdpapicelal, dea

transpargent 20 rtit.ions between the outer glass
Scﬂ‘&ﬁ@ﬁ?@?%‘&%&%ﬁ%@&&ﬂ% heat transfer within the
unit. O her technol ogies include providing

selectively reflecting or lowemssivity coatings to
BACKGROUNDOT FHH Nt hr ough the wi ndow. As

wel |, there have been significant inprovenents in the
Wi niiGindofus amelash abds dre atsipnificaitovealefess inchegl| insdation sehemgh &r
t.he design a erj .0f. e;.l > (i
b“é}?lg%% H1g hfgcnoranoq‘li %guﬁlﬁg{l nfi@ %ﬁﬁ?tmﬂﬁg&g be Egl %galga?%/lﬁgtﬁma s
cohftmcted fipmapo patee ofiglass avithin Hyigid fawer The Bespacedistvigen thegpanes
excel l ent .struct.ural, propert | A : Feth
8 e B R BB REb R e AR o BRI el
a g3 of oevel thamhl copdustivtyttan adfsuttemtargandOndfurtidr method of enhancing

spacer. used i.n st. st andar. d S
o SRR BRE gt Iey N A R ey Re bR nd RVES Hahifien
pdriitioni hetwdea thiengtegilas panenioredubhaniectiechssidsmsférovidin the unit.
benefits of inproved glazings. In addition to the
i ncreased heat |oss, the colder edge is nore prone to

c ondxhs aichwingied indludepravidingpelécively refletiogpolowemidsiily coatings
toerlegur(r;g r%ztxdiavﬁ/it Behat &b eg Qherm?gihqgei: %dg%”b & Waj:lls, there have been significant
improvements in the window frame, both in the union of the glass panes and the design and
material of the frame. The layers of glazing in an insulating unit must be held apart 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 is
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



described in U S. Patent No. 5,260,112 (correspondi ng
to Canadi an Patent No. 2,029, 148). 35 The edge

bi ndi ng menber hol ds two gl ass planes apart in a
paral l el condition and seals the space between the

gl ass panes fromthe exterior. A suitable edge binding
menber nust provide a stabl e nechani cal bond between
the gl ass panes to ensure the physical integrity of
the wi ndow unit. The edge bi ndi ng nmenber nust al so be
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~ql ass panes. The spacer 1S ass anes
h%ﬁ&eﬁ the ﬁlasé Bt %%Spa@hlé glugdto tbqtglaﬁsrr@nes oifh e acolptreashesfvet Mghe
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IIe creating a trla‘ﬁjlgul ar void space. The Vol

.‘%151 & ol ppcey B Wfdt WS TRl ity pighly vRresT sigpt hot-melt butyl
atm:kwenel t butyl adhesive. Wile this system does
provi de a solution to the vapour block problem a
significant additional problemarises. The spacer is.
t ypi Waid diis mpstten doeoproaidd hecmmap kst ivapotieil@kippdblewd, b Righificant

nt | her th ffICI nt of expansia
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betferd i s a need in the art for an energy efficient

wi ndow uni t which includes a spacer and seal system
WhICh t| atesthe difficulties posed by the prior
art . T P NVENT fcodn Ergey P cierbeiidas g vdre
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SUMMARY OF THE INVENTION

Example mnbodnnents are dlrected at energy efficient windows’ havmg an edge spacer

and seahng system
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and sealing system 2 In an aspect of the present
invention, there is provided a heat insulation w ndow
conprising: (a) a pair of outer panes defining an air
space there between; (b) a spacing nenber di sposed
between the outer panes which maintain the panes in a
spaced-apart relationship, the spacing nenber
conprises a central spacer engages and opposi ng
| ateral menbers, wherein the central spacer engages
nd separ.at es the opposing |l ateral nenbers and at
FORGEPegh A% e Bieesm Rl P SOTBIFS eleeiBaRgoT whdow comprising:
(a) a paif &toﬁlef]baﬁ@ d&ﬁhnhgﬁn@.fr IS}QlEe thérk BatwRRAbMNBARIo e iR BPRE BiBveen

t f t endi
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(fc &vherénpg 2 Ealaa?al ?n%l%hér I?igﬁnes
grooves, thereby 1solating t he al spacer out
. sealing g&‘?"ﬁa@bﬁ gsdisht e cleagnt Cem@nﬂém*lthml %claseplmfwedmd (© @ metal

*band paﬁllﬁl) Qﬁdnﬂ@f&layﬁé\ﬁe Wit @, WhirhiR the GRHIREINESs &Be f1ALE 16 St
between the third outer .surface and the netal

er
intothe g o OB FRATOY ISP hinedberne] WRSHRvE BiftE et clrapnt

but yl adheS|ve and the netal band conprises a
: tai nl ess st foil Al so, the spacing nenber .
2 prospbadied « S PRERPPTEG™ 1% ?5{%6%1?1‘?@ bytyec, i third outer
surface awd o @1e®] band Eltien tifeRenl daminl @mpSRALEeR BRalradheiSe dndhe metal

f nd at |east one |ateral
~band co?][gg %ss? s%m!le?s Isq%eg Sfoxpn'g\gsg)s{h]% o}?acgl%?néemrl? ﬁcg)?rgﬂgep %tc atfag E]?&qu |ﬂﬁﬁj

'-OPPOSJHBN‘?EFTD@E@@RWW@Me ©FtrTIHEAcDRANEINGS e Tipposing Vemdl inembid bild at
least ond1QYEIREnAES ClbRELENs MR ln AllnRHGTRKAT Y _enbodi ment

h reference to acco mpanyrng sinplified,

"BRIEFﬁE@@ﬁﬁ*’ﬂ ﬁl(ﬁ;,TﬁEtDﬂAqu e drawi ngs. In the draw ngs:

Figure 1 Is a cross-sectional view of edge spacer and
sealing system of the present invention. Figure 2 is
The BIVEEST il Qb BORIscribbEDY Wiy o ki @filodneRRAGLEBRL (Of

~the acco%w%@%%%&ﬁagcn not-to—V\Qe (%rggl?l{gsos %Ptl‘]‘res drawings:

© . TFigure lisa cross-sectional view of edge spacer and sealing system of the present invention.

- Figure 2 s a cross-sectional view of an alternative embodiment of the present invention.
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5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nvention provides for an energy efficient, heat

i nsul ati ng wi ndow desi gn. \Wen describing the present
WO RHYEHO#ON, all terns not defined herein haR(E/§APE92/001889

conmon art- recogni zed neanings. 10 Figure 1 shows a

cross-sectional view of an edge spacer and sealing

systemof a w ndow unit (10). Those skilled in the

art will realize that the nmenbers shown in cross-
DEFATLED DESCRIPEIQNaOF THEUNVENTRON nuous!l y ar ound

the edge of the window unit (10) to conpletely seal

the interior volune (12) fromthe exterior. 15 As

s hoWhe preseftiigpention proviflesnfor g erergy piiviest, hdatlinsul@ing sindow design.

WERAES SR Y o I BRRS I ARAET BLhe LR DRI B ar-

remgrdzeainmmngsd | at er al rrerrber (22). The flrst Iateral
menber (20) has a first outer surface (21) which abuts
up agai nst the glass pane (14). Simlarly, the second
| at Eigede Inshwivera @8 sechiaml aiewemfmmcbdgmsmermdswlﬁlasﬁte(nﬁﬁij a

e L
seqfion 35 Figareels atb pravisiad sormrilutmsly ad:iuaé theeed 2 4f) the wirdowmrama(10) to
001%@%@%%5 the"’}gthﬁc?f'v&ﬁﬁg hgiﬁgg%%te% fior sui tabl e adhesi ve as

eral nenbers (20,
22) may be preferably extruded from al um num which is

o f%ﬁ;glﬁv?n § O‘iaﬁl% °L, &@f‘gaé’é’e 14( i@)g!n% sgé/ce&"lﬁart By a spacer

assambfyaﬂuc}( cbiprivds ia cbntiabsppeer pléh ahdcnﬁramateral hénaber (20pand ackcond
4 6 l ,

lat%rﬁg ¢ e@% ?225’ aggeZ%rét:latgraﬁ gmber Qp?hs[%raer{r%:tro{é%g sugfn r%o(gi)%ch abuts

uppigailﬂ lseldlass pave (gbﬂ&s Smnlam ﬂId’Bad:dtng Eflﬁe:(l 21&\;}11)%?)22)\/}1[38 & beconideouter

ol G A e PR b, 24 A 0l P

mémitecs 4ré ettached to the glass panes by means of an adhesive (24) such as an acrylate

~

adhesive or some other suitable adhesive as 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 paralle] 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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30 interior air volune. The central spacer (18)
interlocks with the two |ateral nenbers (20, 22) in

o maintain the two glass panes in a spaced an
Wog@?éﬁo‘iﬁ rel ati onshi p. The central spacer R 1%@“%2’001389
preferably fornmed froma plastic material with a
relatively |ow heat conductivity to mnimze any
oﬂieh el prhibireﬂg emigpdirhdng Cthe beritak gfacane eghdss figane thedmdphatic
004/ g %%T/ CA20Q /001889 5 other. In a

or YRt r 2l spacer if extruded
from a therrmpl astic material such as

I hl or.i d d Each t
05 otaeh bt oo RBHS Ve GRTl il iy SRR Thatoria
(33 elainadlgelymﬂjetﬁnalts Julﬁcﬁaﬂ withnfe dediab knaceaﬁ.dmeﬂ(ngl giyve therefore
th t
R e T e AR N )
grttolweTs aHlod with a sqqmuﬁpr?ofl@s gﬁhb weal (32) ¢lergenk:i E:Hibﬁb‘lfy, thé1 eeal elcme{nt
| oV s.fi . Wi v r 0o
oAbt ST b S B B R s e
seaiingqmrate&ds vibizh- an@hvtltal?y tvyﬂ;ﬂuﬁﬁhbesarv &;eﬁ \Maoved ini ’iﬁe Rl IThk Railifg
r t r n
oot bl AP AL P S0ty B R B poverer

thak isomtenicssehiinbelamént ofltheinsamba.ng groove (and therefore
the seal 32) is shown as substantially square in
cross-section, however, 15 that is not an essenti.al
el eHBJappmg banki g34)riv eruvided to Sovenihpithigl hagcuffd)(19)S However,

the th rf 9
o 5 e B b e S e o
folldmetlhb am:buf Sthhe Seshﬂgfgﬁtov?LTIQI Hxﬁfiealﬁ(d@&oﬁt&ﬁﬁhgr ﬁ&&%)suﬁ'@ie of the
(0] e e I N e
a0 pbeor AP B o Dlri vt BF Pep i B ereipisbaNgen the
thl(bd%h):et lr silifiee €f9) LLthe tchﬁrab@gdatr (ﬁﬂ)mc?ihe wifdHoS sirface 6¥he B! The
[ creepln I N et ween
a9 el Bo o B BRE VAP Grmel: oAy g Aad low heat-
condubveinmiterdl) sich a€a ibfn stdidesbgiedli foillhe  band is preferably

made from a strong, vapour-proof, oxidation-resistant
and | ow heat- conductive material, such as a thin

st ainbotis Bighie€ ¢land Q] the vwafdolvun® ibwhi @aﬁ@smbn@%h&e chh@ing
ﬁhw;s Ellgf Vgulé'ﬂ] h{mss (E(S \l!}g;lncerh% ilillgu atllng Era ne o(% theVVi(illl‘l or\Ireun%I(YO) owever are
not essential elements of the present invention. In the embodiment shown in Figure 1, a
single film (40) is shown, whereas in Figure 2, a dual film (40) embodiment is 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 unit (10), thereby suspending the film (40) within the
interior 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.

maten
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films (40). Such films (40) enhance the insulating
val ue of the wi ndow unit (10) however are not

“”gﬁ%@ntlal el enents of the present invention. In the

Hofent shown in Figure 1, a single fiPGH/E43992/004889
shown, whereas in Figure 2, a dual film (40)
enbodi nent is shown. In each case, the filmis
sus penhbed: forfignral) té Ritedd] nieRHEe maly 20 idedfdal Ry efR N FabBEation,

ensi oni,ng. 30 mber (42).which is preferably a
coh T R, e e S . Wi B Bt B0 docs mr
ingindevinehas] for ausperdihgt ahfiimp elh ispdhein \endbdifnbie, Miwdeka)V\hel Bdrkral portion

t here suspending.the film(40) within, the
L s P SR BT wRetne PebomiPicyiothp Abitenicomame ot te
singleafilm gpibodimeiaasis $pwh hgFigwd?). i s nounted in a channel
formed in the lateral nmenber. Each | ateral nenber
whi ch includes neans for suspending the filmincludes

a | iAs Wil B3 applateniiolioss didiled in the WA/ WricnRdn @itk Sadbft@ions and

film in. 35 r.to seal the partitione
a1 PR (apeling "o BEIoBe 0o P vHRat gseoion o fisseore
ommmﬁﬁoﬂdiﬁaﬂmanb = .srms/aﬁml fwatuird@ afd @?ﬁ?ts%fﬂfeh@qcﬁ@d%v@hﬁon
ers. e ide C 0] ease O ricatign, )
3 een°°%‘1§’m§?¥‘e%‘86‘bﬁeﬁ§#?m% fom the gpmpbipationsdesgeib orrq?mﬂ?d herein,
witivet depdrlieg frah theatoperehhevénif). does not i ncl ude neans
for suspending a film In such an enbodi nment, 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,
various nodifications, adaptations and variations of
the foregoing specific disclosure can be nmade 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 manner
different fromthe conbinati ons described or clained
herein, 15 wi thout departing fromthe scope of the
invention. 6



5 WHAT IS CLAIMED I'S: 1. A heat insulation w ndow
conprising: (a) a pair of outer panes defining an air
space there between; (b) a spacing nmenber di sposed

bet ween the outer panes which maintain the panes in a
spaced- apart rel ationship, the spaci ng nenber
conprises a central spacer and opposing |latera
nmenbers, wherein the central spacer engages and
separates the opposing |ateral nenbers and at | east
one | ateral nmenber conprises neans for retaining an
interior film and wherein the spaci ng nenber further

5 WHaAMISIJesIMED 16Ut er surface extendi ng between the

2.

first and second lateral nenbers; (c) wherein each

| ateral nmenber defines a sealing groove; (d) a

gasA héagnsulatemivinddveenmptisicont ai ned wit hi n each sealing

groove; and (e) a netal band parallel to and

over| aying the outer surface, wherein the band
confgt i serTed geteraras definingteh e sifape therabéwedne seal i ng

?g‘f@)’ es, spabRk %%He?ﬂh&%é&&t&&ﬁ tiﬁa%?ﬁcrr %laneé RA (ﬁrma%#ﬁlﬁ khe,

ace fromthe seal el enent e wWn claim

1 wher oP#ct i -a%ﬂftéﬁ%t}?f’shab% Frecig ISIBRTCPTH e RSSRITAL
and t hespadephrill oppiig 124 RchSES, vheindhd Yehiad spab Blgafed bhd
! separates the opposing lateral members and at least one lateral member
comprises means for retaining an interior film, and wherein the
spacing member further comprises an
outer surface extending between the first
and second lateral members;
(¢)  wherein each lateral member defines a sealing

groove;

(d)  agas-tight seal element contained within each sealing groove; and
(¢)  ametal band parallel to and overlaying the outer surface, wherein the
' band comprises edge flanges which fit into the sealing

grooves, thereby isolating the central spacer outer surface from the seal

element.

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

metal band comprises a stainless steel foil.



