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The invention relates to a multiple glass pane (6) comprising two outer glass panes (4, 4'), at least one center glass pane (5), and a

spacer (1), wherein the spacer (1) comprises a hollow space (2, 2') for recel-ving a desiccant (3) and a receliving profile (/) for each
center glass pane (5), and the hollow space (2, 2') of the spacer (1) is filled with a desiccant (3).
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(57) Abstract: The ivention relates to a multiple glass
pane (6) comprising two outer glass panes (4, 4'), at
least one center glass pane (5), and a spacer (1), wherein
the spacer (1) comprises a hollow space (2, 2') for recel-
ving a desiccant (3) and a receiving profile (7) for each
center glass pane (5), and the hollow space (2, 2') of the
spacer (1) 1s filled with a desiccant (3).

(57) Zusammenfassung: Mehrfachglasscheibe (6) um-
fassend zwel Aussengldser (4, 4'), mindestens ein Mit-
telglas (5) und einen Abstandhalter (1), wobel der Ab-
standhalter (1) einen Hohlraum (2, 2') zur Autnahme ei-
nes Trocknungsmittels (3) und fir jedes Mittelglas (5)
ein Autnahmeprofil (7) autweist, und der Hohlraum (2,
2") des Abstandhalters (1) mit einem Trocknungsmittel
(3) betiillt 1st.
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Spacer for spacing glass panes in a multiple glass pane, a multiple glass pane,

and a method for producing a multiple glass pane

The invention relates to a spacer for spacing glass panes in a multiple glass pane,
to a multiple glass pane and to a method for producing a multiple glass pane with

the features of the preambles of the independent claims.

Conventional insulating glazing units have until now been produced predominantly
by the double glazing technique. Various spacers and various methods for
producing the insulating glazing are known for the structural design and production

of such units.

For example, WO 2008/022877 A1l shows a method for producing an insulating
glass pane, the spacer being flexible and being provided with a desiccant
immediately before or during the fitting of the spacer on the one glass pane. This
method comprises the sequential steps of first providing a glass pane, then
applying the spacer to this glass pane and subsequently fastening a second glass
pane on the spacer fitted on the first glass plane. If it is intended to produce a
multiple glass pane by this method, a spacer is in turn applied to the previously
produced glass pane assembly and a further glass pane i1s subsequently fitted onto
the spacer. Particular disadvantages of such a method are that, in the case of
multiple glazing, the spacers each have to be aligned precisely with one another

and that the fitting steps are laborious and time-consuming.

In WO 98/19036 Al, a method and a spacer for glazing multiple insulating glass
panes are shown. The spacer 1s produced from a polymer material. The spacer has
approximately in the middle a recess for receiving a center glass pane. The two
outer glass panes are fixed at the edges to the spacer by double-sided adhesive
tape. With an additional primary seal, the intermediate space between the
individual glass panes is closed in a gas-tight manner. A desiccant 1s applied to the

spacer between the individual glass panes.

US 2003/0074859 Al shows a spacer comprising an inner e¢lement and an outer

element, the inner element being of a U-shaped form and serving in particular for
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stabilizing the spacer. The outer element is applied around the inner element. A desiccant
is an integrated part of the outer element. When the upper element ends of the U-shaped

profile of the inner element are pulled further inward, a center glass plane can be fixed

therein.

The known spacers for multiple glazing units, in particular for those with more than two
glass panes, have the disadvantage that the desiccant has to be applied to the spacer in a
complicated manner. Furthermore, the external application of the desiccant restricts the

choice of desiccant.

It 1s therefore a feature of an embodiment of the present invention to avoid the
disadvantages of the known art, in particular to provide a spacer, a multiple glass pane and
a method for producing a multiple glass pane of the type mentioned at the beginnin g that
make it possible for such multiple glass panes to be produced in a simple way. In particular,
It is intended to ensure that a desiccant with a high and long-lasting adsorption capacity

can be used.

In accordance with one embodiment of the present invention, there is provided a spacer for
spacing glass panes in a multiple glass pane, the multiple glass pane comprising two outer
glass panes and at least one center glass pane, the spacer having a receiving profile for each
center glass pane, wherein the spacer has for each pair of adjacent glass panes a respective

hollow space for receiving a desiccant wherein the hollow spaces are connected to one

another.

Another embodiment of the present invention provides a multiple glass pane comprising
two outer glass panes, at least one center glass pane and the spacer of the present invention

wherein the spacer has at least one hollow space which is filled with the desiccant.
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A still turther embodiment provides a method for producing a multiple glass pane with two
outer glass panes and at least one center glass pane, comprising the steps of: providing the
at least one center glass pane and a spacer, introducing a desiccant into or onto the spacer,
bordering each center glass pane with the spacer, so that each center glass pane is received
at its periphery by a receiving profile of the spacer, providing two outer glass panes and,
placing the two outer glass panes onto the spacer, wherein the provision of the outer glass

panes takes place at the same time as the bordering of the at least one center glass pane.

A spacer for spacing glass panes in a multiple glass pane which comprises two outer glass
panes around at least one center glass pane has a receiving profile for each center glass
pane. The spacer extends laterally outward from the receiving profile on both sides, so that
the outer glass panes can be put in place. Furthermore, the spacer has at least one hollow
space for receiving a desiccant. The receiving profile is preferably of a groove-shaped
form and is located on the inner side of the spacer when the latter is fitted in a multiple
glass pane. For receiving the desiccant, the spacer has one or more hollow spaces, which
preterably correspond to a hollow space profile extending in the longitudinal direction. In
this respect, it is conceivable for the hollow spaces to be connected to one another. A
hollow space 1s understood here and hereafter as meaning a space that is enclosed on all

sides by the spacer. Although such a hollow space is enclosed, there is a gas connection
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between the hollow space and an intermediate space between two adjacent glass
panes. Such a gas connection may take place through the material of the spacer or
be made possible by means of a perforation or other extremely small openings In

the wall of the hollow space.

The fact that the spacer encloses at least one hollow space means that its thermal
conductivity is significantly reduced, which has the effect of an improved
insulating capability of the multiple glass pane. Furthermore the desiccant can be
securely enclosed, allowing the use of a desiccant that is for example in the form of
a powder or granules. Such a desiccant has a much larger active surface area than,

for example, a desiccant in a solid or pasty form.

The spacer preferably consists of a flexible material, so that it can be adapted In a
way corresponding to the contour of the glass. For example, the spacer 1s produced
from silicone or a similar flexible, UV-resistant and non-fogging material. Foamed
plastics may also be used with preference for the spacer. The material ot the spacer
consists in particular of silicone, polypropylene (PP), polycarbonate (PC),
polyvinylchloride (PVC) or ethylene-propylene-diene rubber (EPDM). At the same
time, the material is preferably flexible. Rigid materials, such as for example high-
grade steel, aluminum or other materials, can likewise be used. In the case of
plastics materials, the spacer may have on its outer side an additional vapor barrier,

in particular in the form of a metallic rolled sheet and/or a sputtered/vapor-

deposited metallic or vitreous layer.

The spacer is preferably formed in one piece. This facilitates the entire handling
during the fitting of the multiple glass pane. Furthermore, particularly low-cost

production is made possible by the one-piece form of the spacer.

Particularly advantageously, the spacer has for each pair of adjacent glass panes a
respective hollow space for receiving the desiccant. A pair of adjacent glass panes
1s typically understood as meaning the center glass pane and one ot the outer glass
panes. In the case of multiple glazing units, such a pair may also be formed by two

adjacent center glass panes. As long as each hollow space 1s provided with a
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desiccant, this has the effect that moisture is optimally removed from each

intermediate space between two adjacent glass panes.

The hollow spaces and the at least one center glass pane may be arranged
asymmetrically between the outer glass panes. This asymmetric arrangement
particularly achieves improved sound damping. It goes without saying that

symmetrical arrangements are also possible.

Furthermore, the hollow spaces of the spacer may be connected to one another.
This allows an exchange of the desiccant from one hollow space to the other to
take place, in particular during the filling of the hollow spaces with desiccant. This
also prevents a difference in pressure between the intermediate spaces between

adjacent glass panes.

The receiving profile for each center glass pane may have a support with respect to
the side of the spacer that is opposite from the receiving profile. This support has
the effect in particular in the case of large glass panes that the center glass pane 1s
supported by its entire underside, and can consequently be fitted as free from stress

as possible. Such a support preferably has apertures through which the hollow

spaces are connected to one another.

A further aspect of the invention concerns a multiple glass pane comprising two
outer glass panes, at least one center glass pane and a spacer according to the
description given above, in the receiving profile of which the center glass plane is
inserted. The hollow space of the spacer is in this case filled with a desiccant. The
fact that the desiccant is enclosed in a hollow space of the spacer means that any

desired desiccant can be used. There are no restrictions with respect to consistency

of the desiccant. In particular, a free-flowing desiccant may also be used.

With preference, the center glass pane of the multiple glass pane is fixed in the
receiving profile directly by a primary seal. For this purpose, the receiving profile
may have a special recess, in which the primary seal comes to lie. Such a recess

may, for example, take the form of an undercut. By fixing the center glass pane by
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the primary seal, an exchange of air between the various intermediate spaces of the
multiple glass pane is prevented, or is only possible through the hollow spaces that
are filled with desiccant and the connections thereof. It is also possible to dispense
with the use of an additional adhesive for fixing the center glass pane. For the

primary seal, butyl-, acrylate- or hotmelt-based adhesives may be used in

particular.

A further aspect of the invention concerns a method for producing a multiple glass

pane with two outer glass panes and at least one center glass pane. The method

substantially comprises the following steps:

a) providing the at least one center glass pane and a spacer,

b) introducing a desiccant into or onto the spacer,

¢c) bordering each center glass pane with the spacer, so that each center glass
pane is received at its periphery by a receiving profile of the spacer,

d) providing two outer glass panes and

e) placing the two outer glass panes onto the spacer.

With preference, the provision of the outer glass panes takes place at the same time
as the bordering of the at least one center glass pane. This allows a fitting
installation to be used optimally and waiting times to be avoided as far as possible.
Washing of the outer glass panes simultaneously with the bordering of the center

glass pane is particularly advantageous, since the washing 1s relatively time-

consuming.

In a particularly preferred method, the introduction of the desiccant into or onto the
spacer takes place immediately before or at the same time as the bordering of the

center glass panes. It can thereby be ensured that the desiccant i1s as fresh as

possible and has a high capacity for absorbing moisture.

The desiccant may be filled into at least one hollow space of the spacer. The filling
of the desiccant into a hollow space of the spacer makes it possible to use desiccant

of varying consistency. However, the desiccant is advantageously free-flowing. If
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the hollow spaces of the spacer are connected to one another, filling may take place
through an opening in a single hollow space, and the further hollow spaces are

likewise packed with desiccant. The filling is consequently particularly easy.

In a preferred way, as it is being introduced into or onto the spacer, the desiccant 1s
monitored by means of an analyzing device for measuring the degree of activity of
the desiccant. When measuring the degree of activity of the desiccant, the
absorption capacity may be measured in particular. By this measurement it can be
ensured that spent desiccant or desiccant with a poor absorption capacity 1s not
used. The measurement may take place in batches or else be carried out

continuously.

As each center glass pane is being bordered, it may be fixed in the receiving profile

of the spacer with the aid of a primary seal.

Further details and advantages of the invention emerge from the following

description of exemplary embodiments and from the drawings, in which:

Figure 1 shows a peripheral cross section through a triple glazing unit

according to the invention,

Figure 2 shows a peripheral cross section through an insulating glazing unit

according to the invention with four glass panes, and

Figures 3 a) to 1) show a schematic representation of a time sequence of the

process for producing a multiple glazing unit.

Figure 1 shows a peripheral cross section through a multiple glass pane 6 with
three glass panes 4, 4' and 5. The center glass pane 5 1s peripherally enclosed by a
spacer 1. The spacer 1 has a receiving profile 7 in the form of a groove for
receiving the center glass pane 5. The receiving profile 7 1s at the same time
dimensioned such that, apart from the center glass pane 35, it also receives a

primary seal 9. The primary seal 9 is arranged on both sides of the center glass
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pane 5 and serves for fixing the center glass pane in spacer 1. The receiving profile
7 has an undercut, which receives the primary seal 9 on both sides of the center

glass pane 3.

Arranged parallel to the center glass pane 5 on both sides of the spacer 1 are the
outer glass panes 4 and 4'. The outer glass panes 4 and 4' are fastened to the spacer
by means of a primary seal 9'. The primary seals 9 and 9' each take the form of a
butyl edge. Alternatively, primary seals of acrylate or hotmelt may also be used.
The spacer 1 has on both sides of the receiving profile 7 for the center glass pane 3
a respective hollow space 2, 2'. This hollow space 2, 2" is respectively filled with a
desiccant 3. The receiving profile 7 is connected by a support 8 to the periphery of
the spacer 1 opposite from the intermediate spaces 18 between the glass panes 4, 4
and 5. This support 8 may be both solid and provided with through-cuts, so that the
two hollow spaces 2, 2' are connected to one another. Flush with the end face of

the two outer glass panes 4 and 4' there is a secondary seal 10 of polysulfide,

polyurethane, hotmelt and/or silicone.

Together with the spacer 1, the primary seals 9' form a water vapor barrier and seal
the intermediate spaces 18 in a vapor-proof manner. The primary seals 9 on both
sides of the center glass pane 5 have the effect that an exchange of gas between the
two intermediate spaces 18 is prevented, or can only take place through the hollow

spaces 2, 2' filled with desiccant 3 and the connections thereof.

The spacer 1 preferably consists of silicone, polypropylene (PP), polycarbonate
(PC), polyvinylchloride (PVC) or ethylene-propylene-diene rubber (EPDM). At
the same time, the material i1s preferably flexible. Rigid materials, such as for
example high-grade steel, aluminum or other materials, can likewise be used. In
the case of plastics materials, the spacer 1 may have at least on its outer side an
additional vapor barrier 19, in particular in the form of a metallic rolled sheet

and/or a sputtered/vapor-deposited metallic or vitreous layer.

Figure 2 shows a peripheral cross section through a multiple glass pane 6' with

two outer glass panes 4 and 4' and two center glass panes 5. The quadruple glass
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pane 6' only differs insignificantly in its structure from the triple glass pane 6 tfrom
Figure 1. The center glass panes 5 are received at their periphery by two receiving
profiles 7 of the spacer 1. At the same time, both receiving profiles 7 are each
connected by way of a support 8 to the periphery of the spacer 1 that 1s opposite
from the intermediate spaces 18. Arranged on each of both sides of the spacer 1 1s
an outer glass pane 4 and 4'. The spacer 1 has for each intermediate space 18
between two adjacent glass panes 4, 4" and 5 a respective hollow space 2, 2', 2".
Each of these hollow spaces is filled with a desiccant 3. Although the hollow
spaces 2, 2', 2" are closed, an exchange of gas takes place between the intermediate
spaces 18 and the hollow spaces 2, 2', 2". Consequently, moisture from the
intermediate spaces 18 can be absorbed by the desiccant 3. The center glass panes
5 are provided on both sides at their periphery with a primary seal 9, and are
thereby fixed in the receiving profile 7. For this purpose, the receiving profile 7 has
an undercut. The two outer glass panes 4 and 4' are fastened to the spacer 1 by
means of a primary seal 9'. Flush with the lower edge of the outer glass panes 4
and 4', a secondary seal 10 1s provided between the two outer glass panes 4 and 4'.
This secondary seal serves in particular for mechanically stabilizing the multiple
glass pane 6'. The spacer 1 1s provided on its outer side, 1.e. on the side facing the

secondary seal 10, with an additional vapor barrier 19.

In Figures 3 a) to 1), a schematic representation of a time sequence for producing a
multiple glass pane 6 on a production line 1s shown. In step a), a center glass pane
> is in a pane feed 11 of the production line. In step b), the center glass pane 5 i1s in
the washing station 12, while an outer glass pane 4 is in the pane feed 11. The
washing of the glass panes i1s a time-consuming process and normally takes longer
than the other steps. In step ¢), the center glass pane 5 is in what is known as an
inspection station 13, where it is checked for defects or impurities.
Correspondingly, the outer glass pane 4 is in the washing station 12 and a second
outer glass pane 4' 1s in the pane feed 11. Step d) shows the center glass pane 5 in a
bordering station 14. The first outer glass pane 4 is still in the washing station 12
and the second outer glass pane 4' 1s in the pane feed 11. Step e) shows the center
glass pane 5 in the bordering station 14, where it is being enclosed by the spacer 1.

The bordering station 14 is in this case pivoted out from the production line, which
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allows the spacer 1 to be fed in more easily. Similarly, as a result the production
line 1s not blocked and a following glass pane can be transported past the bordering
station 14 into the next station. Instead of pivoting out, a parallel displacement of
the bordering station 14 out of the production line may also take place. The first
outer glass pane 4 i1s checked for defects in the inspection station 13, while the
second outer glass pane 4' 1s being washed. In step 1), the first outer glass pane 4 1s
already 1n an assembly station 15 and has skipped the bordering station 14, and
consequently also the center glass pane 5. The center glass pane 5 1s still being
bordered by the spacer 1 1n the bordering station 14, while the second glass pane 4
1s still in the washing station 12. In step g), the second outer glass pane 4' 1s in the
inspection station 13 and is being checked for defects. In step h), the second outer
glass pane 4' 1s 1n the bordering station 14, which has been pivoted back into the
production line, and is being connected to the spacer 1 of the center glass pane 5.
Subsequently, in step 1), the center glass pane 5 i1s transported along with the spacer
| and the second outer glass pane 4' into the assembly station 15, where the second
side of the spacer 1 is connected to the first outer glass pane 4. Here the pressing of
the glass panes also takes place, and possibly filling with a gas. In a following
working step, the multiple glass pane 6 is processed still further in a sealing station

16. This step 1s not represented in any more detail.

Alternatively, in step h), the second outer glass pane 4' may already be transported
into the assembly station 15 and the bordering station 14 with the center glass pane
> and the spacer 1 pivoted back into the production line. Consequently, then in step
1), the spacer 1 is transported along with the center glass pane 5 into the assembly
station 15 between the two outer glass panes 4 and 4' and connected to them,

pressed and optionally filled with gas. The steps which follow are then again

identical.

A step-by-step assembly in the assembly station 15 is likewise conceivable. In this
case, for example, first the first outer glass pane 4, then the spacer 1 along with the

center glass pane 5 and finally the second outer glass pane 4' are transported into

the assembly station 15 and connected to one another.
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The embodiments of the present invention for which an exclusive property or privilege is claimed are

defined as follows:

1. A spacer for spacing glass panes in a multiple glass pane, the multiple glass pane comprising two
outer glass panes and at least one center glass pane, the spacer having a receiving profile for each center
glass pane, wherein the spacer has for each pair of adjacent glass panes a respective hollow space for

receiving a desiccant wherein the hollow spaces are connected to one another.
2. The spacer as claimed in claim 1, wherein the spacer is formed in one piece.

3. The spacer as claimed in claim 1, wherein the hollow spaces and the at least one center glass pane

are arranged asymmetrically between the outer glass panes.

4. The spacer as claimed in any one of claims 1 to 3, wherein the receiving profile for each center

glass pane has a support with respect to a side of the spacer that is opposite from the receiving profile.

5. A multiple glass pane comprising two outer glass panes, at least one center glass pane and a spacer
as claimed in any one of claims 1 to 4, wherein the spacer has at least one hollow space, which is filled with

the desiccant.

6. The multiple glass pane as claimed in claim 5, wherein the center glass pane is fixed in the receiving

profile by means of a primary seal.

7. A method for producing a multiple glass pane with two outer glass panes and at least one center

glass pane, comprising the steps of:

providing the at least one center glass pane and a spacer,
introducing a desiccant into or onto the spacer,

bordering each center glass pane with the spacer, so that each center glass pane is received at its

periphery by a receiving profile of the spacer,
providing two outer glass panes and.,

placing the two outer glass panes onto the spacer,
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wherein the provision of the outer glass panes takes place at the same time as the bordering of the

at least one center glass pane.

8. The method as claimed in claim 7, wherein the introduction of the desiccant into or onto the spacer

takes place immediately before or at the same time as the bordering of the at least one center glass pane.

9. The method as claimed in claim 7 or 8, wherein the desiccant is filled into at least one hollow space

of the spacer.

10. The method as claimed in any one of claims 7 to 9, wherein as the desiccant is being introduced
Into or onto the spacer, the desiccant is monitored by means of an analyzing device for measuring a degree

of activity of the desiccant, in particular an adsorption capacity of the desiccant.

11. The method as claimed in any one of claims 7 to 10, wherein as each center glass pane Is being

bordered, each center glass pane is fixed in the receiving profile of the spacer with the aid of a primary seal.
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