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Description
Field of the Invention

[0001] The present invention relates to a spacer for
forming a spacing between glass panes. The spacer
comprises a top part and a lower metal foil, wherein said
top part has an inner wall part with overlap surfaces at
each end for connecting to said metal foil, and wherein
said metal foil has an outer wall part and two lateral side-
walls extending from said outer wall part, and towards
said top part. The present invention further relates to a
method of manufacturing a spacer and a window com-
prising glass panes being mutually spaced by a spacer.

Background of the Invention

[0002] It is well known to provide spacers in order to
define the spacing between the panes of isolating glaz-
ings consisting of a plurality of parallel glass panes
spaced by an isolating cavity.

[0003] A plurality of such spacers made of different ma-
terials and of different shapes is known inthe art. Spacers
made by roll forming of a metal foil are widely used in the
art and considered to be one of the preferred alternatives
because of their stability and their low gas diffusion prop-
erties.

[0004] Insulating Glass Units (IG units) having a plu-
rality of glass panes are made by automatic manufactur-
ing machines. Spacers are automatically bent to the de-
sired size and shape and are arranged between two
neighbouring glass panes. Spacers made of metal foils
can be easily bent and will remain in the bent position.
[0005] Furthermore, spacers made of metal foils have
a high resistance against diffusion of gases and moisture
penetration. Within the space between the neighbouring
glass panes, there is arranged a gas, for instance argon
having good isolating properties. In order to avoid any
loss of gas, the spacers delimiting the cavity need to be
resistant against diffusion of such gaseous elements.
[0006] However, known spacers which are exclusively
made of metal such as aluminium and galvanized steel
have also some disadvantages. Due to a relatively high
heat conductivity of metal, spacers made of a metal foil
still have a heat conductivity which under certain circum-
stances may be too high.

[0007] In order to further reduce the heat conductivity,
it has been suggested to use plastic material for forming
such spacers. Plastic material has, however, relatively
high gas diffusion as compared to metal. It thus has been
suggested to provide a metal foil over a plastic body.
Such a spacer is e.g. shown in EP 852 280.

[0008] A further problem of spacers made of plastic
material is their instability during the manufacturing proc-
ess. In particular, a spacer bent to the desired frame
shape may be slightly deformed during assembly be-
cause of the resiliency of plastic material. Misalignments
of the spacer during manufacturing thus are possible. In
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order to avoid this problem, it has been suggested to use
glass fibre reinforced plastic material in EP 852 280. Fur-
thermore, plastics spacers including stabilising material
in a plastic body have been proposed e.g. in WO
99/15753 or in WO 99/41481. However, these solutions
have also some disadvantages. In particular, manufac-
turing is relatively complicated.

[0009] Similar spacers made from a body of plastic ma-
terial are further known from DE 9 214 799, EP 1 022
424, EP 947 659 A2, EP 1233 136 A1, WO 99/42693 or
WO 03/074830. In US 5 630 306 there is disclosed an
insulating spacer which comprises a main body formed
of a plastic material. Metallic leg members are attached
to the plastic main body. While the problem of heat con-
duction and diffusion can be addressed with such spacer,
some problems remain in context with bending the spac-
er into the desired frame shape and later during assembly
of an IG Unit. In particular, the lateral legs may be de-
formed during bending out of their plane so that an irreg-
ular shape may result. Such an irregular shape is partic-
ularly disadvantageous if a sealing contact between the
spacer and a glass pane shall be achieved.

[0010] Another way of making spacers with a low heat
conductivity could be by making the spacers from thin
materials, thereby the amount of material is reduced but
this also results in a soft and flexible spacer being difficult
to handle while mounting between panes.

[0011] US 5 714 214 describes a spacer which mini-
mises both gas diffusion and heat diffusion by combining
two spacer parts from material having different proper-
ties. INnUS 5 714 214, two spacer parts are connected at
the top with welding points positioned at the top between
two folded overlaps. This is a complex solution to man-
ufacture, both because it is a complex task to combine
the two spacer parts and obtain the side overlaps, also
because a welding means has to access the space be-
tween the two overlap parts for welding the welding
points, and finally the subsequent bending of the spacer
into a desired frame shape will deform the spacer in a
manner which may weaken the weldings.

[0012] US 5714 214 thereby discloses all the features
of the preamble of independent claim 1.

Object of the Invention

[0013] Itis therefore an object of the present invention
to provide a spacer with an increased stiffness and solv-
ing the above mentioned problems.

Description of the Invention

[0014] This is obtained by a spacer for forming a spac-
ing between glass panes, with all the features of claim 1.
[0015] By having overlapping regions at the side walls
the spacer is stiffened because of this overlap, thereby
spacers can be produced of quite thin material e.g. where
also the top part is made from a metal foil. The overlap-
ping region at both side of the spacer ensures a stiffer
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spacerwhich can be handled easier. Further by fastening
the overlapping surfaces close to the top part, when at-
taching the spacer between panes the used attachment
material e.g. butyl ensures that the attachment is sealed.
It is thereby ensured that gas from between the windows
cannot pass the spacer through the connection between
the top part and the lower metal foil. Further overlapping
is present at both sides of the spacer and this also intro-
duces a quite stiff spacer, even if the spacer is made from
a thin material.

[0016] Inanembodimentsaid top part further compris-
es a second overlap surface at each end, whereby said
overlap surfaces at each end of said sidewalls of said
metal foil are mutually fastened between said first and
second overlap surface at each end of said inner wall
part. Thereby a better fastening can be obtained between
the two parts of the spacer, the metal foil overlap surfaces
at the end of sidewalls are sandwiched between the first
and second overlap surface at each end of the inner wall
part.

[0017] The spacer further comprises overlap surfaces
being substantially parallel to the inner wall part of said
top part. Thereby the spacer is further strengthened.
[0018] In another embodiment the overlap surfaces
are substantially parallel to the lateral sidewalls of said
metal foil. Thereby the top part and metal foil are easy
to assemble for specific assembling methods.

[0019] Inanembodimentthe top partis made of metal
foil. Thereby the spacer becomes very resistant to gas
diffusion.

[0020] Inanembodimentthe top partis made of a plas-
tic material. Thereby heat conductivity is reduced.
[0021] In an embodiment said overlapping surfaces
are mutually fastened by welding. This has been proven
to be a very efficient way of fastening, where the overlap
can be mutually fastened by spot welding from one side
of the overlapping surfaces.

[0022] In an embodiment said overlapping surfaces
are mutually fastened by gluing.

[0023] Theinvention furtherrelates to a method of pro-
ducing such a spacer for forming a spacing between
glass panes, comprising the steps of:

* Providing an elongated top part having overlap sur-
faces at each end for connecting to a metal foil,

¢ Providing a metal foil with sidewalls having overlap
surfaces,

¢ Attaching said metal foil and said top part to each
otherin such a way that the overlap surfaces at each
end of the elongated top part and the overlap sur-
faces of the sidewalls of the metal foil are overlap-
ping, and mutually fastening said overlap surfaces,
wherein an end of an overlap surface overlapping
another overlap surface is present at the outer sur-
face on each side of said spacer.

[0024] The invention further relates to a window com-
prising glass panes being mutually spaced by a spacer

$)]
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according to the invention.
Description of the Drawing

[0025] In the following embodiments of the present in-
vention will be described referring to the figures, wherein

figure 1 illustrates a sectional view of an embodiment
of a spacer according to the present invention,

figure 2 illustrates a sectional view of the spacer of
figure 1 mounted between panes,

figure 3-5 illustrates a sectional view of alternative
embodiments of the spacer according to the present
invention.

Detailed Description of the Invention

[0026] Figure 1 illustrates a sectional view of an em-
bodiment of a spacer 101 for forming a spacing between
panes according to the present invention. The spacer
101 comprises a top part 103 and a lower metal foil 105.
[0027] The top part 103 has an inner wall part 107 with
corresponding overlap surfaces at each side being re-
spectively 109, 112 and 110, 111 at each end for con-
necting to the lower metal foil 105. The top part can be
in a thin material being either metal or plastic and could
either be made by bending or extrusion. The material
chosen influences both heat conductivity and the ability
to resist gas diffusion.

[0028] The lower metal foil 105 has an outer wall part
113 and two lateral legs or sidewalls 115, 117 extending
from the outer wall part 113 and towards the top part 103.
Each end of said lateral side walls 115, 117 comprises
an overlap surface 119 at one side and 121 at the other
side being parallel to each overlap surface 109, 111 of
the top part 103. The overlap surfaces of respectively the
top part and the lower metal foil are substantially parallel
to the lateral sidewalls 115, 117 of the metal foil 105 and
thereby the side of the spacer ends up having layers of
material at each side (in this example three layers) the
layers in one side being 111, 119, 110 and in the other
side being 112, 121, 109. By having these layers it is
possible to make the spacers from quite thin materials
e.g. metal foils and still obtain a stiff spacer, the stiffness
caused by the overlapping.

[0029] As can be seen from the figure, the overlapping
area are quite close to the inner wall and in the top part
of the spacer and thereby the overlap surfaces can be
mutually fastened in a region closer to the inner wall part
than the outer wall part.

[0030] Infigure 2 a sectional view of the spacer 101 of
figure 1 mounted between panes 201, 203 are illustrated.
The spacer is mounted to the panes using a fastening
material 205, 207 being e.g. butyl or another material
being suitable for connecting the materials ofrespectively
the sides of the spacer and the panes, further the fasten-
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ing material should resist gas diffusion. The fastening
material is below the overlapping area (encircled area
209, 211) where the two parts are fastened and thereby
the only way gas can get from between the two panes
201, 203 and out is through the lower metal foil 113 or
through the fastening material 205, 207.

[0031] Infigure 3 an alternative embodimentwhere on-
ly two layers are overlapping parallel to the side walls
(encircled areas 209, 211). In this embodiment further
overlapping surfaces are present being substantially par-
allel with the inner wall of the top part.

[0032] Thesefurthersurfaces areillustrated by respec-
tively 305 and 301 on the lower metal part 105 and 303
and 307 on the top part 103. Thereby the spacer is further
strengthened.

[0033] In figure 4 another embodiment is illustrated
where two layers are overlapping parallel to the side walls
(encircled areas 209, 211). In this embodiment the top
parthas been bended having peaks 401, 403. Itis thereby
possible to obtain a larger overlapping area at the top
part of the spacer and thereby a better attachment of the
two parts. Further the shaping of the spacer is optimised
for influencing the bending properties of the spacer when
bending to fit the geometry of the panes.

[0034] In figure 5 another embodiment of the spacer
is illustrated where two layers are overlapping parallel to
the side walls (encircled areas 209, 211). In this embod-
iment both peaks 401, 403 are3 present as well as a
further overlapping being substantially parallel with the
inner wall of the top part illustrated by respectively 305
and 301 on the lower metal part and 303 and 307 on the
top part.

Claims

1. A spacer (101) for forming a spacing between glass
panes (201, 203), with a top part (103) and a lower
metal foil (105),
wherein said top part (103) has an inner wall part
(107) with overlap surfaces (110, 111, 109, 112) at
each end for connecting to said metal foil (105),
and wherein said metal foil (105) has an outer wall
part (113) and two lateral sidewalls (115, 117) ex-
tending from said outer wall part (113), and towards
said top part (103)
wherein
each end of said lateral side walls (115, 117) com-
prises an overlap surface (119, 121) parallel to each
overlap surface (109, 111) of said top part (103),
characterised in that,
the overlap surfaces (110, 111, 119, 109, 112, 121)
are substantially parallel to the lateral sidewalls (115,
117) of said metal foil (105) and wherein said overlap
surfaces (119, 111) are overlapping in an overlap-
ping area (209. 211) in the top part of the spacer for
mutually fastening in a region closer to the inner wall
part (107) than the outer wall part (113), whereby
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fastening material for connecting the sides of the
spacer and the panes can be positioned below the
overlapping area and wherein the overlap surfaces
in said overlap area are positioned for mutually fas-
tening, e.g. by spot welding, from one side of said
overlapping surfaces.

2. A spacer according to claim 1, wherein said top part
(103) further comprises a second overlap surface
(110, 112) at each end, whereby said overlap sur-
faces (119, 121) at each end of said sidewalls (115,
117) of said metal foil (105) are mutually fastened
between said first (110, 112) and second (109, 111)
overlap surface at each end of said inner wall part
(107).

3. A spaceraccording to claim 1-2, wherein the spacer
further comprises overlap surfaces (301, 303, 305,
307) being substantially parallel to the inner wall part
(107) of said top part (103).

4. A spacer according to claim 1-3, wherein the top part
is made of metal foil.

5. A spaceraccording to claim 1-4, wherein the top part
is made of a plastic material.

6. A spacer according to claim 1-5, wherein said over-
lapping surfaces are mutually fastened by welding.

7. A spacer according to claim 1-5, wherein said over-
lapping surfaces are mutually fastened by gluing.

8. A method of producing a spacer (101) for forming a
spacing between glass panes (201, 203), fora spac-
er according to any of the claims 1 to 7, comprising
the steps of:

* Providing an elongated top part having overlap
surfaces at each end for connecting to a metal
foil,

* Providing a metal foil with sidewalls having
overlap surfaces,

* Attaching said metal foil and said top part to
each other in such a way that the overlap sur-
faces at each end of the elongated top part and
the overlap surfaces of the sidewalls of the metal
foil are overlapping, and mutually fastening said
overlap surfaces.

9. A window comprising glass panes (201, 203) being
mutually spaced by a spacer (101) according to any
of the claims 1 to 7.

Patentanspriiche

1. EinAbstandshalter (101) zum Bilden eines Abstands
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zwischen Glasscheiben (201, 203) miteinem oberen
Teil (103) und einer unteren Metallfolie (105),
wobei jener obere Teil (103) einen inneren Wand-
Teil (107) mit Uberlappungs-Oberflachen (110, 111,
109, 112) an jedem Ende hat, zur Verbindung mit
jener Metall-Folie (105),

und wobei jene Metallfolie (105) einen &uleren
Wand-Teil (113) und zwei laterale Seitenwande
(115, 117) hat, die sich von jenem aufleren Wand-
Teil (113) und in Richtung jenes oberen Teils (103)
erstrecken, wobei

jedes Ende jener lateralen Seitenwande (115, 117)
eine Uberlappungs-Oberflache (119, 121) umfasst,
die parallel zu jeder Uberlappungs-Oberfliache (109,
111) jenes oberen Teils (103) ist, dadurch charakte-
risiert, dass

die Uberlappungs-Oberﬂéchen (110,111,119, 109,
112, 121) im Wesentlichen parallel zu den lateralen
Seitenwanden (115, 117) jener Metallfolie (105) sind
und wobei jene Uberlappungs-Oberflachen (119,
111) in einem Uberlappenden Bereich (209, 211) im
oberen Bereich des Abstandshalters uberlappen,
zum wechselseitigen Befestigen in einem Bereich,
der naher zum inneren Wand-Teil (107) als zum au-
Reren Wand-Teil (113) ist, wodurch befestigendes
Material zum Verbinden der Seiten des Abstands-
halters und der Scheiben unter dem tberlappenden
Bereich positioniert werden kann und wobei die
Uberlappungs-Oberflachen in jenem Uberlappungs-
Bereich zum wechselseitigen Befestigen, z.B. durch
PunktschweilRen, von einer Seite jener Gberlappen-
den Oberflachen positioniert sind.

Ein Abstandshalter entsprechend Anspruch 1, wobei
jenes obere Teil (103) auBerdem eine zweite Uber-
lappungs-Oberflache (110, 112) an jedem Ende um-
fasst, wodurch jene Uberlappungs-Oberflachen
(119, 121) an jedem Ende jener Seitenwande (115,
117) jener Metallfolie (105) wechselseitig zwischen
jenerersten (110, 112) und zweiten (109, 111) Uber-
lappungs-Oberflache an jedem Ende jenes inneren
Wand-Teils (107) befestigt sind.

Ein Abstandshalter gemal Anspruch 1-2, wobei der
Abstandshalter auBerdem Uberlappungs-Oberfla-
chen (301, 303, 305, 307) umfasst, die im Wesent-
lichen parallel zum inneren Wand-Teil (107) jenes
oberen Teils (103) sind.

Ein Abstandshalter gemal Anspruch 1-3, wobei der
obere Teil aus Metallfolie gemacht ist.

Ein Abstandshalter gemafl Anspruch 1-4, wobeider
obere Teil aus einem PlastikMaterial gemacht ist.

Ein AbstandshaltergemaR Anspruch 1-5, wobeijene
Uberlappenden Oberflachen wechselseitig durch
Schweilken befestigt sind.
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Ein Abstandshalter gemafk Anspruch 1-5, wobei jene
Uberlappenden Oberflachen wechselseitig durch
Kleben befestigt sind.

EinVerfahren zur Herstellung eines Abstandshalters
(101) zum Bilden eines Abstands zwischen Glas-
scheiben (201, 203) fir einen Abstandshaltergeman
einem der Anspriiche 1 bis 7, umfassend die Schritte
von:

* Bereitstellen eines langlichen oberen Teils mit
Uberlappungs-Oberflachen an jedem Ende zum
Verbinden mit einer Metallfolie,

* Bereitstellen einer Metallfolie mit Seitenwan-
den mit Uberlappungs-Oberflachen,

» Aneinanderfligen jener Metallfolie und jenes
oberen Teils, sodass die Uberlappungs-Ober-
flachen an jedem Ende des langlichen oberen
Teils und die Uberlappungs-Oberflachen der
Seitenwénde der Metallfolie Uberlappen, und
wechselseitiges Befestigen jener Uberlap-
pungsoberflachen.

Ein Fenster, umfassend Glasscheiben (201, 203),
die wechselseitig durch einen Abstandshalter (101)
gemaR einem der Anspriiche 1 bis 7 auf Abstand
gehalten werden.

Revendications

Entretoise (101) destinée a former un espacement
entre des vitres (201, 203), avec une partie supé-
rieure (103) et une feuille métallique inférieure (105),
dans laquelle ladite partie supérieure (103) posséde
une partie formant paroi interne (107) avec des sur-
faces de chevauchement (110,111, 109, 112) acha-
que extrémité destinées a étre reliées a ladite feuille
métallique (105),

et dans laquelle ladite feuille métallique (105) pos-
séde une partie formant paroi externe (113) et deux
parois latérales (115, 117) s’étendant a partir de la-
dite partie formant paroi externe (113) et vers ladite
partie supérieure (103),

dans laquelle chaque extrémité desdites parois la-
térales (115, 117) comprend une surface de chevau-
chement (119, 121) paralléle a chaque surface de
chevauchement (109, 111) de ladite partie supérieu-
re (103),

caractérisée en ce que,

les surfaces de chevauchement (110,111, 119, 109,
112, 121) sont sensiblement paralléles aux parois
latérales (115, 117) de ladite feuille métallique (105)
et dans laquelle lesdites surfaces de chevauche-
ment (119, 111) se chevauchent dans une zone de
chevauchement (209, 211) de la partie supérieure
de I'entretoise pour étre mutuellement fixées dans
une région plus proche de la partie formant paroi
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interne (107) que de la partie formant paroi externe
(113), moyennant quoi un matériau de fixation des-
tiné arelier les cotés de I'entretoise et les vitres peut
étre placé sous la zone de chevauchement et dans
laguelle les surfaces de chevauchement de ladite
zone de chevauchement sont placées de maniére a
étre mutuellement fixées, par exemple par soudage
par point, a partir d’'un coté desdites surfaces de che-
vauchement.

Entretoise selon la revendication 1, dans laquelle
ladite partie supérieure (103) comprend en outre une
seconde surface de chevauchement (110, 112) a
chaque extrémité, moyennant quoilesdites surfaces
de chevauchement (119, 121) a chaque extrémité
desdites parois latérales (115, 117) de ladite feuille
métallique (105) sont mutuellement fixées entre la-
dite premiere (110, 112) et ladite seconde (109, 111)
surface de chevauchement a chaque extrémité de
ladite partie formant paroi interne (107).

Entretoise selon les revendications 1 a 2, dans la-
quelle 'entretoise comprend en outre des surfaces
de chevauchement (301, 303, 305, 307) qui sont
sensiblement paralléles a la partie formant paroi in-
terne (107) de ladite partie supérieure (103).

Entretoise selon les revendications 1 a 3, dans la-
quelle la partie supérieure est faite d’une feuille mé-
tallique.

Entretoise selon les revendications 1 a 4, dans la-
quelle la partie supérieure est faite d’'une matiére
plastique.

Entretoise selon les revendications 1 a 5, dans la-
quelle lesdites surfaces de chevauchement sont mu-
tuellement fixées par soudage.

Entretoise selon les revendications 1 a 5, dans la-
quelle lesdites surfaces de chevauchement sont mu-
tuellement fixées par collage.

Procédé de fabrication d’'une entretoise (101) desti-
née a former un espacement entre des vitres (201,
203), pour une entretoise selon 'une quelconque
des revendications 1 a 7, comprenant les étapes
suivantes :

la fourniture d’une partie supérieure allongée
ayant des surfaces de chevauchement a cha-
que extrémité destinée a étre reliées a une
feuille métallique,

la fourniture d’une feuille métallique avec des
parois latérales ayant des surfaces de chevau-
chement,

la fixation de ladite feuille métallique et de ladite
partie supérieure de telle maniere que les sur-
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faces de chevauchement a chaque extrémité de
la partie supérieure allongée et les surfaces de
chevauchement des parois latérales de lafeuille
métallique se chevauchent, et la fixation mutuel-
le desdites surfaces de chevauchement.

9. Fenétre comprenant des vitres (201, 203) qui sont

mutuellement espacées par une entretoise (101) se-
lon 'une quelconque des revendications 1 a 7.
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