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Description

[0001] The presentinvention relates to a window for a
building comprising a frame and a pane mounted there-
on, which pane comprises at least two sheet elements,
such as sheets of glass, separated by one or more spacer
members. In this, the term "frame" covers both stationary
and moveable frames including traditional sashes. Fur-
thermore, the term includes such elements, which in-
cludes other elements as well.

[0002] Over recent years the number of functionalities
expected to be possessed by modern type windows has
been constantly increasing and at the same time de-
mands have been for increasingly slimmer designs. In
response, the frame structures have been optimised us-
ing state of the art materials, hollow profiles housing elec-
trical wires etc. As a result, the number of different com-
ponents needed have risen and special frame designs
have been developed for each kind of window leading to
increased manufacturing costs. An example of this is
shown in DE10059849A1, where a so-called frameless
window uses a protective enamel layer, applied to the
inner surface of an exterior sheet of glass in order to
protect an adhesives used for fixating the pane to the
frame from sun-light.

[0003] Itis therefore the object of the invention to pro-
vide a window, where the frame structure may be sim-
plified without compromising the comprehensiveness of
the window.

[0004] Thisis achieved by a window according to claim
1.

[0005] In this window a part of the pane projects over
the frame, making it invisible from the interior in the
mounted state, and atleastone sheet elementis provided
with a functional mask on a surface thereof, the mask
being provided on the invisible part(s) of the pane. Func-
tions, which were formerly seated in the frame, can thus
be transferred to the pane without reducing the amount
of light transmitted to the interior of the building and block-
ing the view. A mask may for example function as a cov-
ering for the gasket used between the pane and frame
to protect it from solar radiation or form solar panels or
arain sensor. It may, however, also serve a more indirect
purpose such as contributing to or promoting the attach-
ment of the pane. In a particularly preferred embodiment
an adhesion promoter is applied to the border of the pane,
which is encased in the frame by moulding. The adhesion
promoter may be a mask having a particularly good fric-
tional resistance or a material forming a chemical con-
nection to the frame material.

[0006] It is to be understood, that the term "mask" is
not limited to covering only thin, sheet-like coverings, but
also thicker units such as solar cells, sensors, displays
etc. The common feature of the objects covered by the
term "mask" being, that they are non-transparent to at
least some wavelengths and would therefore block the
view or reduce the transmission of light if arranged on
the visible part of the pane.
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[0007] As the window is provided with more than one
mask the pane may be provided with two or more different
functionalities. Two or more different masks are provided
at different locations on the pane, but it is also possible
to provide masks on top of each other.

[0008] Each mask may be formed from any material
suited for the particular purpose, such as a current-car-
rying lacquer for the formation of wires, and it may also
be patterned and/or coloured. Patterns and colours may
serve purely technical purposes such as achieving a par-
ticularly good sun screening. They may, however, also
serve more aesthetic purposes such as achieving a bet-
ter architectural whole by applying a mask, which be-
comes gradually thinner with the distances from the
frame, to thereby visually soften the joint between the
frame and the pane.

[0009] A pane of the so-called step unit type, where
one sheet element has a larger width or length than the
other(s) seen in the plane of the pane, an edge of the
larger sheet element projecting over the spacer member,
is used. The projection is constituted by the projecting
partofthe larger sheet element, leading to a considerably
lighter appearance than if using a regular thermo pane
or the like, where the projection might appear dispropor-
tionately bulky due to the thickness of the pane. The size
of the larger sheet element in relation to the smaller one
can be adjusted to the particular purpose as can the rel-
ative positioning of the sheet elements. If applying a larg-
er mask, such as a photo-voltaic element, the outer sheet
element may be considerably longer than the smaller one
and displaced in relation thereto giving it a large projec-
tion on e.g. the lower edge of the pane.

[0010] Asthe projecting border of step unit panes whol-
ly or partly cover the window frame the transfer of func-
tionalities to the pane are particularly advantageous
when using such step unit panes.

[0011] Step unit panes are often mounted using new
glazing techniques such as encasing the pane element
by a reaction injection moulding (RIM) process in a ther-
moplastic or pultruded material adhering to the pane sur-
face. As there is then no glazing profiles or the like for
protecting the adherent against solar radiation a mask
can be used for this purpose.

[0012] Herein the step unit panes are described has
having two sheet elements, butitis to be understood that
step unit panes with three or more sheet elements may
also be employed.

[0013] Awindow according to the invention may in prin-
ciple have any kind of frame suitable for mounting in a
building, i.e. it may have only a stationary frame or the
pane may be mounted in a moveable frame, i.e. a sash,
attached to the stationary frame. Intermediate frames can
also be envisaged. The frames may be made from wood,
plastic or metal and the frame profiles may be hollow or
massive. The pane may be attached to the frame by glu-
ing, by adherence or by mechanical means. For the sake
of clarity the frame have therefore been left out in the
drawing and in the following it will only be discussed brief-
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ly.

[0014] The pane will usually be composed of monolith-
ic glass elements. In this context the term "monolithic
glass" covers annealed glass, tempered glass, laminated
glass, wired glass, figured or patterned glass as well as
other types of glass that are used in conventional panes.
Even if referred to as being made from glass, it is to be
understood that Plexiglas (also known as Perspex) or
any other sheet element, transparent or not, which is suit-
ed for the particular use of the window, may also be em-
ployed, including luminescent materials. The glass may
have coatings on one or both sides.

[0015] The sheet elements of the pane are separated
by spacer members or distance keepers, such as dis-
tance profiles, arranged continuously or intermittently
along the entire peripheral border, thereby forming a cav-
ity between the sheet elements. The cavity may be filled
with dry air, gas such as Ar, Kr or Xe, or with gas mixtures
suitable for improving the insulating properties of the
pane by reducing its U value. A vacuum pane may also
be used as may a pane with a layer of aerogel filling the
space between the sheet elements. Panes comprising
three or more sheet elements, such as for example three-
sheet thermo panes, may also be used as may combi-
nations of different types of panes such as a traditional
thermo pane in combination with a single sheet pane. If
using a pane type that can best be made in relatively
small units, such as vacuum panes, a series of pane el-
ements may be arranged side-by-side for the formation
of alarger pane element of the desired size. This method
may also be used for providing different areas of the pane
with different properties such as colour, opacity, insula-
tion etc.

[0016] The spacer members may be made from metal
or plastic. A desiccant may be deposited in hollow dis-
tance profiles, embedded in a matrix or in a getter ele-
ment in each of the cavities delimited by the glass sheets
and distance profiles.

[0017] The sheet elements of the pane are normally
plane and parallel to each other. They may, however,
also be curved for use with a skylight of the curb type
and the distance between them may vary, which may
improve the sound insulating properties of the pane.
[0018] In an embodiment the pane is provided with a
mask alongits border. When applied on the exterior sheet
of the pane, such a mask protects the sealing, which
proofs the space between the two sheets of glass from
solar radiation that may cause accelerated deterioration.
This is particularly important when using thermo or vac-
uum panes. The mask may also function as a primer
promoting adherence or friction between the pane and
the frame thereby contributing to the attachment of the
pane. A gasketarranged between the pane and the frame
may also be protected from solar radiation by the provi-
sion of a mask on the interior sheet of the pane.

[0019] The terms "interior" and "exterior" refers to the
orientation of the window when mounted in a building,
the interior sheet facing the indoors of the building and
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the exterior sheet facing the outdoors. This terminology
will be applied throughout the description.

[0020] A mask may be arranged either on the outside
surface of the sheet element or on the inside facing the
space between the sheet elements. Which is preferred
depends on the functionality of the mask. If for example
the mask is to serve as a primer for improving adherence
it should of course be disposed on the face of the sheet
element facing the frame. Other masks are fragile and
will be best protected if arranged on the inside of a sheet
element, which may for example be desirable if serving
a current conductor or antenna.

[0021] The maskingis preferably made by printing and
may be applied by a serigraphic technique, as a dual-
component hot-setting lacquer or another lacquer for cold
or hot use.

[0022] By serigraphictechniques the printis preferably
applied to annealed glass. Ones the printis dry, the glass
is passed through a hardening furnace, which burns the
print into the surface of the glass and tempers the glass.
[0023] Lacquers are applied to tempered or annealed
glass. Normally, tempered glass is used, as solar radia-
tion may cause large thermal strains in the glass, ulti-
mately causing it to break if it is not tempered.

[0024] In some cases it will be sufficient to use a ma-
terial that blocks light in the visual spectrum but in other
case it may be advantageous that the mask also blocks
out lightinthe ultraviolet (UV) or near infrared (NIR) spec-
trum.

[0025] Many types of masks are applied as a thin layer
of material. Adhesive films and the like may be used for
this purpose, but if the material is instead applied in liquid
formitmay be applied as a continuous layer or as discrete
spots of material depending on the intended function of
the mask.

[0026] The use of spots may give anincreased friction-
al resistance thereby promoting the attachment of the
frame. When attaching the pane by encasement in a
moulded frame this increased frictional resistance allows
the achievement of a satisfactory attachment based only
on the adhesion of the frame material. The use of glue,
which is particularly sensitive to solar radiation etc., is
thus unnecessary. The increased frictional resistance
and the advantages thereof may, however, also be
achieved in other ways, e.g. by using a coarser masking
material.

[0027] Materials capable of reflecting, absorbing or ac-
cumulating heat may be used for improving the perform-
ance of the window under different climatic conditions.
[0028] If disposed on the outside of the exterior sheet
element the masking material should be of a quality mak-
ing it resistant to wear caused by solar radiation, wetting,
grinding effects caused by wind-born material, vegeta-
tion, animal activity etc. This may be achieved by using
an enamel, which is a coating that is burned into the glass
surface during the tempering thereof.

[0029] A masking may additionally add aesthetic func-
tions to the pane unit. An example thereof is to give the



5 EP 2 188 479 B1 6

border of the pane an appearance, which creates a cor-
relation between the pane element, distance profiles,
flashings, coverings, claddings and the roofing material.
The mask may for instance be of the same colour as the
flashings, coverings and claddings used and gradually
fade out with the distance from the edge, thereby blurring
the joint between the pane and the frame. For this pur-
pose the mask should preferably be applied on the ex-
terior side of the pane to thereby also blur the difference
in reflection between glass and metal.

[0030] In the following the invention will be described
in closer detail by reference to the accompanying draw-
ing, in which:

Fig. 1 shows a pane unit for use in a window and
with a masking along the border of the pane,

Fig. 2 shows a pane unit corresponding to that of
Fig. 1 but with the addition of a patterned print,

Fig. 3 shows a pane unit corresponding to that of
Fig. 1 butwith the addition of a photo-voltaic element,
Fig. 4 shows a pane unit corresponding to that of
Fig. 1 but with the addition of printed hot wires,

Fig. 5 shows a pane unit corresponding to that of
Fig. 1 but with the addition of printed antenna,

Fig. 6 shows a pane unit corresponding to that of
Fig. 1 but with the addition of an integrated sensor,
Fig. 7 shows a pane unit corresponding to that of
Fig. 1 but with the addition of a printed logo, and
Fig. 8 shows examples of different configurations of
step unit panes.

[0031] In Fig. 1, showing an embodiment not covered
by the invention, the pane 1 is provided with a mask 2
along its border. When applied on the exterior sheet of
the pane 1, such a mask 2 protects the sealing, which
proofs the space between the two sheets of glass from
solar radiation that may cause accelerated deterioration.
[0032] The masking may additionally add aesthetic
functions to the pane unit 21. An example of this, which
is not by the scope of the present invention, is shown in
Fig. 2, where a mask 23 serving an aesthetic purpose is
disposed adjacent to a protective mask 22 of the type
described above.

[0033] The mask may also be used for separating parts
of the pane serving different functional purposes. An ex-
ample of this is shown in Fig. 3, where a masking strip
32 separates the upper part 31 from the lower part 33.
The upper part may serve the common purpose of win-
dows to transmit light to the interior of the building, where-
as the lower part may be fitted with a photo-voltaic ele-
ment supplying electricity to other functional elements,
which may even be disposed of on other windows mount-
ed in the same structure.

[0034] Anexample, which is not covered by the scope
of the present invention, of such a functional element is
shown in Fig. 4, where the protective border masking is
supplemented by a series of hot wires 43. The purpose
of these wires 43 are to heat the pane 41 to thereby min-
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imize the formation of condensation, which often occurs
on the exterior side of modern type panes 41 with par-
ticularly low U values. The energy needed for heating the
wires 43 may be supplied from a conventional power
source or from a solar cell, possibly arranged on a pane
41. The hot wires 43 themselves must of course be ar-
ranged on the visible part of the pane 41, but the con-
nections to the supply line and possibly also the power
source itself is arranged on the invisible part of the pane
41 as illustrated by the border mask 42.

[0035] The hot wires 43 are very thin and can only be
seen when studying the pane closely. The serigraphic
printing technique is particularly well suited for making
such a thin masking.

[0036] Other examples of electrically conducting
masks are shown in Figs. 5 and 6.

[0037] In Fig. 5, which is showing an embodiment not
covered by the scope of the present invention, an anten-
na 53 is integrated in the pane 51 having a border mask
52, preferably on the inside of the exterior glass sheet to
optimize the combination of protection and reception.
Many kinds of antenna may be integrated in this way,
e.g. for DAB radio, digital TV and mobile telephone.
[0038] In Fig. 6, which is showing an embodiment not
covered by the scope of the present invention, a sensor
63 is integrated in the pane surface 61 having a border
mask 62. It may register meteorological data such as
rain, temperature, pressure, humidity, carbon dioxide
levels, UV intensity, light intensity etc., which may be e.g.
used for controlling ventilation, roller shutters and auto-
matic opening/closing of windows etc.

[0039] A sensor on the exterior side of the pane may
be combined with a display (not shown) on the interior
side communicating output data to persons in the build-
ing. As for the hot wires mentioned above, the display
and/or sensor may be arranged on the visible part of the
pane, while connections, power supply etc. is on the in-
visible part. If both the sensor and the display are ar-
ranged on the visible part of the pane they should pref-
erably be arranges one on each side of the pane opposite
each other to thereby minimize the area covered.
[0040] Fig. 7, which is showing an embodiment not
covered by the scope of the present invention, shows a
different kind of functional element, namely the provision
of a logo 73 on the exterior side of the window, where
the pane 71 of the window has a border mask 72. Other
figural objects such as decorations, adverts, name signs,
directional information or the like may also be applied. In
the embodiments shown, an opaque or coloured masking
is applied underneath to hide spacer members, gaskets
and the like, which might otherwise blur the image.
[0041] Antennas, sensor,displays and other functional
elements may be arranged in different location on the
pane, with or without contact with each other, and may
have different sizes and shapes than the ones shown.
Similarly the different functional elements described
herein may be combined both with each other and with
other elements not explicitly described herein.
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[0042] Depending on the design of the frame and the
method of mounting it may be advantageous to use
panes of the step unit type, where the exterior sheet el-
ements of the pane project over the spacer members.
The functional elements will then be disposed on the pro-
jecting part of the exterior sheet element. As an example,
the pane shown in Fig. 3 may be mounted with the lower
part 33 projecting over the frame of the window, the in-
terior sheet element and the frame corresponding in size
and shape to the upper part of the pane.

[0043] Fig. 8 shows a series of examples of two-sheet
step unit panes, where the two sheet elements are dis-
placed in relation to each other in different ways, only
Fig. 8D being covered by the scope of the presentinven-
tion. In Fig. 8A one of the two rectangular sheet elements
of the pane projects over the other on all four sides,
whereas the larger sheet element of Figs. 8B and 8C
only projects on two parallel sides. The type in Fig. 8D
may be used for the pane shown in Fig. 3 as explained
above.

[0044] Step unit panes are often attached to the frame
by gluing. As most glues are light sensitive, it is then
advantageous that the pane is provided with a light proof
peripheral mask as the one shown on all of the embod-
iments of Figs. 1 to 7. It is, however, to be understood,
that step unit panes may also be attached by being en-
cased in a moulded frame in which case the peripheral
mask may be superfluous.

[0045] In the above, the pane module has been de-
scribed as either constituting a sash in itself or as con-
stituting an element to be coupled to a further element
to constitute a sash, in the sense that the sash is open-
able. The sash could also be fixed, i.e. not openable in
the traditional sense but connected to a traditional frame.
Furthermore, it would be possible to integrate the sash
and the frame into a single element, or to form the sash
as a traditional window frame for connection to the roof
structure. All of these interpretations could be applied to
the term "frame" within the context of the present appli-
cation.

[0046] Furthermore, it is conceivable to make use of
other configurations of the pane element. For instance,
there may be more than two sheets of glass, and the
sheets need not to be plane and/or parallel with each
other.

Claims

1. A window for a building comprising a frame and a
pane (1) mounted thereon, which pane (1) comprises
atleast two sheet elements, such as sheets of glass,
separated by one or more spacer members, where
apartof the pane (1) projects over the frame, making
it invisible from the interior in the mounted state,
where one sheetelement has a larger width or height
thanthe other(s), an edge of the larger sheet element
projecting over the spacer member(s), and where at
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least one sheet element is provided with a functional
mask (2) on a surface thereof, the mask (2) being
provided onthe invisible part(s) of the pane (1), char-
acterized in that the larger sheet element projects
over the other(s) only at one side, that a further mask
(2) is provided on a surface of the pane, that at least
one of the masks (2) surrounds a photo-voltaic ele-
ment (33), arranged on the pane (1), and that the
two or more different masks (2) are provided at dif-
ferent locations on the pane (1).

2. A window according to claim 1, characterized in
that a mask (2) covers the border of the sheet ele-
ment.

3. A window according to any of the preceding claims,
char-acterizedinthata mask (2) is light-
proof, particularly blocking UV light with wave
lengths in the interval between 250 and 400 nano-
metres.

4. A window according to any of the preceding claims,
characterized in that a mask (2) is patterned and/or
coloured.

5. A window according to claim 4, characterized in
that a mask (2) is in the form of letters, numbers
and/or figures.

6. A window according to any of the preceding claims,
char - acterized in that mask (2) is applied by print-

ing.

7. A window according to any of the preceding claims,
char - acterized in that a mask (2) is made from a
current-carrying material, such as a lacquer.

8. A window according to claim 7, characterized in
that a mask (2) forms hot wires (43), antennas (53)
or the like on the pane (1) surface.

9. A window according to any of the preceding claims,
char - acterized in that two or more different masks
(2) are provided on top of each other.

10. A window according to any of the preceding claims,
char - acterized in that a mask (2) is provided on
the border of the sheet element projecting over the
spacer member(s).

11. A window according to any of the preceding claims,
char - acterized in that the two sheet elements have
different shapes.

Patentanspriiche

1. Fenster flr ein Gebaude mit einem Rahmen und ei-
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ner Fensterscheibe (1), die daran angebrachtist, wo-
bei die Fensterscheibe (1) wenigstens zwei Schei-
benelemente aufweist, wie beispielsweise Scheiben
aus Glas, die durch ein oder mehr Abstandselemen-
te getrennt sind, wobei ein Teil der Fensterscheibe
(1) iber den Rahmen vorsteht, was ihn in dem mon-
tierten Zustand unsichtbar aus dem Inneren macht,
wobei ein Scheibenelementeine gréRere Breite oder
Hohe als das/die andere(n) hat, wobei eine Kante
des grofReren Scheibenelements uber das/die Ab-
standselement(e) vorsteht und wobei wenigstens
ein Scheibenelement mit einer funktionellen Maske
(2) an einer Oberflache davon versehen ist, wobei
die Maske (2) auf dem/den unsichtbaren Teil(en) der
Fensterscheibe (1) vorgesehen ist, dadurch ge-
kennzeichnet, dass das gréRere Scheibenelement
Uber das/die andere(n) nur an einer Seite vorsteht,
dass eine weitere Maske (2) auf einer Oberflache
der Fensterscheibe vorgesehen ist, dass wenigs-
tens eine der Masken (2) ein Photovoltaikelement
(33) umgibt, das auf der Fensterscheibe (1) ange-
ordnetist, und dass die zwei oder mehr unterschied-
lichen Masken (2) an unterschiedlichen Orten auf
der Fensterscheibe (1) vorgesehen sind.

Fenstergemal Anspruch 1, dadurch gekennzeich-
net, dass eine Maske (2) den Rand des Scheiben-
elements abdeckt.

Fenster gemafl einem der vorherigen Anspriiche,
dadurch gekennzeichnet, dass eine Maske (2)
lichtdicht ist, wobei sie insbesondere UV-Licht mit
Wellenlangen in dem Intervall zwischen 250 und 400
Nanometer blockiert.

Fenster gemal einem der vorherigen Anspriiche,
dadurch gekennzeichnet, dass eine Maske (2) ein
Muster hat und/oder gefarbt ist.

Fenstergemafl Anspruch 4, dadurch gekennzeich-
net, dass eine Maske (2) in der Form von Buchsta-
ben, Nummern und/oder Figuren ist.

Fenster gemal einem der vorherigen Anspriiche,
dadurch gekennzeichnet, dass eine Maske (2)
durch Drucken aufgebracht ist.

Fenster gemafl einem der vorherigen Anspriiche,
dadurch gekennzeichnet, dass eine Maske (2) aus
einem stromleitenden Material hergestellt ist, wie
beispielsweise einem Lack.

Fenstergemal Anspruch 7, dadurch gekennzeich-
net, dass eine Maske (2) Heizdrahte (43), Antennen
(53) oder dergleichen auf der Fensterscheibenober-
flache (1) bildet.

Fenster gemafl einem der vorherigen Anspriiche,
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10.

1.

dadurch gekennzeichnet, dass zwei oder mehr
unterschiedliche Masken (2) Gbereinander vorgese-
hen sind.

Fenster gemal einem der vorherigen Anspriche,
dadurch gekennzeichnet, dass eine Maske (2) an
dem Rand des Scheibenelements, das (iber das/die
Abstandselement(e) vorsteht, vorgesehen ist.

Fenster gemal einem der vorherigen Anspriche,
dadurch gekennzeichnet, dass die zwei Scheiben-
elemente unterschiedliche Formen haben.

Revendications

Fenétre pour un batiment comprenant un cadre et
une vitre (1) montés dessus, laquelle vitre (1) com-
prend au moins deux éléments en feuille, tels que
des feuilles de verre, séparés par un ou plusieurs
organes espaceurs, ou une partie de la vitre (1) dé-
passe au-dessus du cadre, la rendant invisible de-
puis I'intérieur al'état monté, ou un élément en feuille
a une plus grande largeur ou hauteur que I'autre ou
les autres, un bord du plus grand élément en feuille
dépassant par-dessus l'organe ou les organes es-
paceurs et ou au moins un élément en feuille est
pourvu d’un masque fonctionnel (2) sur une surface
de celui-ci, le masque (2) étant ménageé sur la ou les
parties invisibles de la vitre (1), caractérisée en ce
que le plus grand élément en feuille dépasse par-
dessus l'autre ou les autres uniquement en un coté,
en ce qu’un masque supplémentaire (2) estménagé
sur une surface de la vitre, en ce qu’au moins l'un
des masques (2) entoure un élément photovoltaique
(33) agencé sur la vitre (1), et en ce que les deux
masques différents ou plus (2) sont ménagés a des
emplacements différents sur la vitre (1).

Fenétre selon la revendication 1, caractérisée en
ce qu’un masque (2) couvre la bordure de I'élément
en feuille.

Fenétre selon 'une quelconque des revendications
précédentes, caractérisée en ce qu’un masque (2)
est résistant a la lumiére, bloquant en particulier la
lumiere UV avec des longueurs d’onde dans l'inter-
valle compris entre 250 et 400 nanométres.

Fenétre selon 'une quelconque des revendications
précédentes, caractérisée en ce qu’un masque (2)
est modelé et/ou coloré.

Fenétre selon la revendication 4, caractérisée en
ce qu’un masque (2) se présente sous la forme de

lettres, de nombre et/ou de figures.

Fenétre selon 'une quelconque des revendications
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précédentes, caractérisée en ce qu’un masque (2)
est appliqué par impression.

Fenétre selon 'une quelconque des revendications
précédentes, caractérisée en ce qu’un masque (2)
est constitué d’'un matériau porteur de courant, tel
qu’une laque.

Fenétre selon la revendication 7, caractérisée en
ce qu’un masque (2) forme des fils chauds (43), des
antennes (53) ou similaires sur la surface de la vitre

(1)

Fenétre selon 'une quelconque des revendications
précédentes, caractérisée en ce que deux mas-
ques différents ou plus (2) sont ménagés au-dessus
les uns des autres.

Fenétre selon 'une quelconque des revendications
précédentes, caractérisée en ce qu’un masque (2)
est ménagé sur la bordure de I'élément en feuille
dépassant par-dessus l'organe ou les organes es-
paceurs.

Fenétre selon I'une quelconque des revendications
précédentes, caractérisée en ce que les deux élé-
ments en feuille ont des formes différentes.
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Fig. 1

Fig. 2
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Fig. 3

Fig. 4
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sy .,””..”“«““._““.m.x.,“”._“N.,H,‘“”b“”._ﬁ_mx.““.‘““.\ﬁ“”._““x%.,“”,mh_””.m.,,..ﬂ.

,,,,,,,,,,,,,,,,,,,,,,

Fig. 6

63 —i3

61

62— &

10



7%

72

EP 2 188 479 B1

1"

73



Fig. 8

EP 2 188 479 B1

12




EP 2 188 479 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» DE 10059849 A1 [0002]

13



	bibliography
	description
	claims
	drawings
	cited references

