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DESCRIPTION

[0001] A plastic spacer comprising a layer with overlapping segments of a substantially gas-
impermeable material.

[FIELD OF THE INVENTION]

[0002] The present invention relates to a spacer for creating a spacing between glass panes.
The present invention further relates to a method of manufacturing a spacer and a window
comprising glass panes being mutually spaced by a spacer.

[BACKGROUND]

[0003] It is well known to provide spacers in order to define the spacing between the panes of
isolating glazings consisting of a plurality of parallel glass panes spaced by an isolating cavity.

[0004] A plurality of such spacers made of different materials and in different shapes is known
in the art. Spacers made by roll forming of a metal foil are widely used in the art and
considered one of the preferred alternatives. This is because of their stability and their low gas
diffusion properties.

[0005] Insulating Glass Units (IG units) having a plurality of glass panes are made by
automatic manufacturing machines. Spacers are automatically bent to the desired size and
shape and are arranged between two neighboring glass panes. Spacers made of metal foils
can be easily bent and will remain in the bent position.

[0006] Furthermore, spacers made of metal foils have a high resistance against diffusion of
gases and moisture penetration. Within the space between the neighboring glass panes, a gas
is arranged, 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. Further, an advantage with metal spacers is that a good connection can be obtained
between the glazing panes and the spacers due to glue being a good binder to both glass and
metal.

[0007] However, known spacers, which are exclusively made of metal such as aluminum and
galvanized steel, also have some disadvantages. Due to a relatively high heat conductivity of
metal, spacers made of a metal still have a heat conductivity which may be too high under
certain circumstances.

To reduce the heat conductivity, using plastic material for forming such spacers is possible.
Plastic material has, however, relatively high gas diffusion as compared to metal. Further, it is
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difficult to obtain a good binding between the plastic spacers and the glazing panes which may
result in the spacer loosing connection to the glazing panes over time. In order to solve this
problem, a metal foil layer can be added to the plastic body and such a spacer is e.g. shown in
EP 852 280.

When adding foil to the surface of a spacer, the foil is added to cover both the lower surface as
well as at least part of the side surface. This is done by adding a foil to the lower surface and
then bending the foil upwards on each side. This bending of the foil can result in a weakening
of the foil properties, whereby e.g. the argon gas between the pane layers may diffuse through
such weak points.

Further, when shaping spacers for glazing panes, the spacers are normally bent e.g. in four
corners to obtain the squared shape of a pane. This bending of spacers made from plastic with
a foil layer is problematic since the bending of the spacer could results in cracks in the thin foil
layer, whereby properties of the profile is weakened at least in the corners and e.g. the argon
gas between the pane layers diffuses through such cracks. Such a spacer is e.g. shown in AU
2012/365 511. In order to avoid this cracking, the profile shape could be obtained by
interconnecting a series of straight pieces via corner elements. Disadvantages of this are that
production time and complexity are increased and further, corner elements in a spacer profile
for a glass pane weakens the properties of the profile.

[GENERAL DESCRIPTION]

[0008] In accordance with the invention, there is provided a spacer for creating a spacing
between glass panes, wherein said spacer is made of a plastic material, said spacer being
elongated and comprising two side surfaces as well as a top surface and a bottom surface,
and wherein at least the bottom surface comprises a layer with gas-impermeable
characteristics.

[0009] Throughout this application when referring to segments, segments are to be
understood as pieces of material having dimensions extending in at least one direction and
typically comprising several particles of material. The segments could e.g. be flakes of material
such as glass flakes, metal flakes or similar flakes of gas-impermeable material.

[0010] The layer comprises multiple overlapping segments of a substantially gas-impermeable
material. By letting the segments overlap, it is ensured that gas-impermeability of the spacer is
significantly increased. Further, the overlapping of segments results in that a spacer with such
a layer can be bent without compromising the gas-impermeability. When bending a spacer in
corners to correspond to the shape of a glass pane, then the segments in the layer will still
overlap, whereby gas-impermeability is maintained in the corners. Further, the overlapping
ensures that a foil with such overlapping segments can be mounted across corners without
compromising gas-impermeability.

[0011] In one embodiment, the segments could be added to the spacer by spraying a
sprayable substance, where segments are present in the sprayable substance.
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[0012] In an embodiment, the layer is a foil layer comprising said segments. Thereby, the
segments can be integrated in the foil, and the foil with segments can be made as a separate
process.

[0013] In an embodiment, the segments of substantially gas-impermeable material comprises
glass. Glass has similar gas-impermeable characteristics as the glass panes resulting in a
good insulation.

[0014] In an embodiment, the layer comprises multiple sub layers of multiple overlapping
segments of a substantially gas-impermeable material. Thereby, the gas-impermeability is
further enhanced and by further adding other types of layers e.g. between the multiple sub
layers, specific properties can be obtained.

[0015] In an embodiment, a layer of polymeric material is present between a first and a second
of said sub layers of multiple overlapping segments of a substantially gas-impermeable
material. Thereby, the polymeric material, which could be a glue or another substance, further
closes any gaps, which could be present between segments, and this enhances the gas-
impermeability of the layer further.

[0016] In an embodiment, the layer with gas-impermeable characteristics comprises multiple
sub layers with a top sub layer contacting the spacer, and wherein at least the outermost sub
layer comprises multiple overlapping segments of a substantially gas-impermeable material.
Further, by adding segments to the outermost surface, segments could be chosen which
further enhance the bonding properties of the outer surface of the spacer. For instance, if
glass segments are added to the outermost surface of the spacer, then the main part of the
outer surface of the spacer comprises glass and thereby, the connection between spacer and
panes is a glass to glass connection, whereby a good bonding is possible since a material
optimised for bonding glass can be used.

[0017] Further, the invention relates to a method of producing a spacer according to the
above, wherein said method comprises a step of adding a layer comprising multiple
overlapping segments of a substantially gas-impermeable material.

[0018] Further, the invention relates to a window comprising glass panes being mutually
spaced by a spacer according to the above.

[BRIEF DESCRIPTION OF DRAWINGS]

[0019] The invention is explained in detail below with reference to the drawings, in which

Fig. 1 illustrates a cross section of a spacer according to the present invention,
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Fig. 2 illustrates a cross section of a spacer according to the present invention positioned
between glass panes,

Figs. 3A and 3B are illustrations of a layer with overlapping elements seen from the side and
the top, respectively,

Figs. 4A, 4B, 4C illustrate bends in connection with a spacer and the nature of the segment
layer when positioned across such bends,

Figs. 5A, 5B, 5C, 5D llustrate sub layers in a layer with gas-impermeable characteristics
positioned on the surface of a spacer.

[DETAILED DESCRIPTION OF DRAWINGS]

[0020] Figure 1 shows a cross section of a spacer for creating a space between glass panes
according to the invention. The spacer comprises a base body 100 which could be made by
plastic, e.g. as a glass fibre reinforced polymeric base body 100. The base body comprises two
parallel plate contact surfaces 101, 103 which make contact with the glass panes 105, 107. In
one embodiment, the spacer is a fibreglass reinforced polymeric base.

[0021] The pane contact surfaces 103, 105 are connected between an outer bonding surface
109 and an inner surface 110, and two angled connection surfaces 111, 113 are arranged
between the bonding surfaces 103 and 105. Preferably, connecting surfaces 111, 113 extend
at an angle a typically being between 30 and 60 degrees relative to the bonding surface 109.
The angled shape of the first connection surface 111 and the second connecting surface 113
improves the stability of the entire system, when glass panes have been mounted to the base
body 100 and allow, as shown in Figure 2, a better adhesion and isolation of the spacer when
mounted between glass panes.

[0022] On the bonding surface 109, a layer 115 is attached. The layer has gas-impermeable
characteristics, whereby gas diffusion through such a layer is at least reduced and could in one
embodiment comprise multiple overlapping segments of a substantially gas-impermeable
material. In one embodiment, the layer could be attached to the base body 100 with PUR hot
melt glue. Alternative methods of attaching a layer could be by adding a foil with a layer which
is melted and then stiffened for attachment to the spacer. Yet another embodiment of adding a
layer could be by spraying a layer onto the spacer and thereby obtain a gas-impermeable
layer. The sprayed substance has gas-impermeable characteristics.

[0023] In one embodiment, the segments of impermeable material could be glass segments,
but alternative embodiments could be ceramic segments or other materials having a low gas-
permeability.
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[0024] Figure 2 shows a cross section of a spacer according to the present invention
positioned between glass panes. The spacer comprising the base body 100 and the layer 115
is positioned between a first pane 105 and a second pane 107. In the illustrated embodiment,
the layer 115 is positioned on the bonding surface 109 as well as on the connecting surfaces
111 and 113. Further, the layer continues at least partly upwards along the bonding surfaces
101 and 103, e.g. 2/3 of the height of the bonding surfaces. An adhesive layer is positioned
between the contact surfaces 101, 103 of the spacer and the glass panes 105, 107. In an
embodiment, this adhesive layer could comprise be butyl. The bonding between the bonding
surfaces 101 and 103 and the panes is mainly to remove or reduce gas leak between the
bonding surfaces 101, 103, 105, 107 and typically, butyl is used as a bonding agent to ensure
this. By letting the layer, e.g. a foil layer, continue at least partly upwards along the bonding
surfaces 101 and 103, the end point of the added layer is also covered by bonding agent, and
this minimises the risk of gas leaks below the layer between the spacer surface and the layer.

[0025] An insulating layer 201 is positioned in the space below the spacer and further ensures
that the entire pane-spacer construction is mechanically stable and further, the layer 115 as
well as an outer insulating layer 201 isolate the inner space 203 between the panes and
reduce the heat transfer from the base body 100 into the inner space 203.

[0026] In the illustrated embodiment, the panes 105 and 107 have the same dimensions and
thicknesses. Typically, drying means are positioned in the space 205 inside the base body.

[0027] The drying means may be incorporated both within the central cavity of the base body
100 or in the material of the base body 100. The inner surface 110 of the base body comprises
small openings or pores 102 allowing gas exchange with the inner space 203.

[0028] Figs. 3A and 3B are illustrations of a layer with overlapping elements seen from the side
and the top, respectively. In figure 3A, a side view of a layer of segments is illustrated, and it
can be seen how the segments overlap each other, e.g. by looking at segments 301 and 303.
In figure 3B, a top view of a layer of segments is illustrated, and it can be seen how the
segments overlap each other, e.g. by looking at segments 301 and 303. The segments could
be glass segments, such as ceramic segments, SiOx segments or similar. The segments
should be in a material being substantially gas-impermeable in such a way that it reduces the
gas diffusion through the spacer at least significantly. The segments in the layer could also be
a combination of segments made from different materials, e.g. to obtain certain properties of
the complete layer. In an embodiment, the segments could be made from metal. Figures 3A
and 3B are for illustrating the segments in the layer and more specifically to illustrate both how
they overlap and how that they are positioned in a layer. The distance between segments as
illustrated in figure 3A is much smaller than illustrated, where they could even touch each other
to avoid gas leaking between segments. Further the segments are smaller than illustrated in
figure 3B. In one embodiment, the segments could be positioned in a plastic substance.
Alternatively, the segments could be sprayed directly onto the spacer surfaces.

[0029] Figs. 4A, 4B, 4C illustrate bends in connection with a spacer and the nature of the
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segment layer when positioned across such bends. In figure 4A, overlapping segments are
illustrated, where the segments are in a relaxed layer in I, wherein the same segments are in a
stretched layer in Il. From this illustration, it can be seen that due to the overlapping of the
segments, the overlapping is maintained when stretched. Since the segments are of a
substantially gas-impermeable material, the overlapping further ensures that gas cannot pass
though the layer between the segments.

[0030] The stretching occurs due the mounting of the layer across an edge of the profile, e.g.
such as the edges of the spacer shown in B1, B2, B3 and B4. Alternatively, the stretching
occurs when bending a spacer, where foil has been mounted, e.g. to obtain the shape of
panes to be separated by the spacer. In figure 4C, a spacer, which has been shaped to be
positioned between panes, is illustrated, where the spacer has been bent in each corner C1,
C2, C3 and C4 for positioning between square shaped panes.

[0031] Figs. 5A, 5B, 5C, 5D illustrate sub layers in a layer with gas-impermeable
characteristics positioned on the surface of a spacer.

[0032] Fig. SAillustrates an embodiment of the layer mounted on the surface 501 of a spacer.
The layer comprises a first sub layer 503 of overlapping segments, then a sub layer of
polymeric material 505 and finally another sub layer of overlapping segments 503. By adding a
polymeric material between two segment layers, e.g. as a glue, any openings in the segment
layer will be filled with polymeric material and thereby further enhance the insulation properties
of the segment sub layers. It is further advantageous to end with a segment layer with e.g.
glass segments since this surface is the surface that will be contacting the glue for mounting
the panes to the profile and by having a glass material at the surface to be connected to glass
panes, a glue can be chosen having strong glass to glass capabilities. It is not two different
materials that have to be connected which can result in a weak connection. In this example,
the overlapping segments have been added directly to the spacer surface e.g. by spraying
which is a simple way of adding a layer. PET foils are avoided as they can be quite fragile.

[0033] Fig. 5B illustrates an embodiment of the layer mounted on the surface 501 of a spacer.
The layer comprises a first sub layer 507 of PET and a second sub layer 503 of overlapping
segments. Thereby, the PET layer caries the segments and is mounted to the spacer surface
afterwards.

[0034] Fig. 5C illustrates an embodiment of the layer mounted on the surface 501 of a spacer.
The layer comprises a first sub layer 507 of PET and a second sub layer 503 of overlapping
segments and finally a third sub layer 507 of PET. Thereby, the third PET sub layer protects
the overlapping segments ensuring that the segments are not worn out during handling of the
spacer with the layers. A further layer op either aluminum or glass could be added to ensure
better connection properties of the spacer to the panes.

[0035] Fig. 5D illustrates an embodiment of the layer mounted on the surface 501 of a spacer.
The layer comprises a first sub layer 507 of PET and a second sub layer 503 of overlapping
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segments, a third sub layer of polymeric material 505, a fourth sub layer 503 of overlapping
segments, a fifth sub layer 507 of PET and finally, a sixth sub layer 503 of overlapping
segments.
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Patentkrav

1. Afstandselement til dannelse af en afstand imellem glasruder, hvorved af-
standselementet er fremstillet af plastmateriale, hvilket afstandselement er af-
langt og omfatter to sideoverflader, savel som en gvre overflade og en nedre
overflade, og hvorved i det mindste der til afstandselementets nedre overflade er
tilfojet et lag med gasuigennemtraengelige karakteristika, kendetegnet ved, at
det tilfojede lag omfatter flere overlappende segmenter af et i alt vaesentligt gas-
uigennemtraengeligt materiale, som streekker sig i i det mindste en retning, sdsom

skeel.

2. Afstandselement ifalge krav 1, hvorved laget er et folielag, som omfatter de

naevnte segmenter.

3. Afstandselement ifglge krav 1 - 2, hvorved segmenterne af i alt vaesentligt

gasuigennemtraengeligt materiale omfatter glas.

4. Afstandselement ifglge krav 1 - 2, hvorved laget omfatter flere underlag af
flere overlappende segmenter af i alt vaesentligt gasuigennemtraengeligt materi-

ale.

5. Afstandselement ifglge krav 4, hvorved der er et lag af polymerisk materiale
til stede imellem et forste og et andet af underlagene af flere overlappende seg-

menter af i alt vaesentligt gasuigennemtraengeligt materiale.

6. Afstandselement ifglge krav 1 - 5, hvorved laget med gasuigennemtraenge-
lige karakteristika omfatter flere underlag med et overste underlag, som er i kon-
takt med afstandselementet, og hvorved i det mindste det overste underlag om-
fatter flere overlappende segmenter af et i alt veesentligt gasuigennemtraengeligt

materiale.
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2

7. Fremgangsmade til fremstilling af et afstandselement ifglge krav 1 - 6, hvor-
ved fremgangsmaden omfatter et trin med hensyn til tilfgjelse af et lag, som om-
fatter flere overlappende segmenter af et i alt veesentligt gasuigennemtraengeligt
materiale.

8. Vindue omfattende glasruder, som er adskilt fra hinanden ved hjaelp af et
afstandselement ifglge ethvert af kravene 1 - 6.
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DRAWINGS
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