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Method of providing a covering element and a covering element for covering a

hinge part of a roof window.

Field of the invention

The present invention relates to a method of providing a covering
element with a connection element for covering a hinge part of a roof
window. The invention further relates to a covering element for covering a

hinge part of a roof window.

Background art

Roof windows may be provided in a number of varieties and include
more or less complicated structures in order to allow opening of the sash
and to fulfil other functions, such as ventilation, while permitting cleaning of
the outside of the pane from inside the building. The varieties include roof
windows of the pivoting type, wherein the hinge axis is either located at the
centre or displaced from the centre of the window, and top-hung roof
windows that can be pivoted for cleaning by means of an intermediate frame.

This is made possible by the provision of a hinge with a particular
pattern of movements, which in turn makes it possible to establish an overlap
between the covering element fastened to the frame and the counterpart
covering element fastened to the sash in the closed position of the roof
window. In such a hinge, the covering elements thus generally comprise at
least two parts, one for covering the sash hinge part and one covering the
frame hinge part.

The covering elements are designed to protect the window, the hinge
and interior parts of the window from amongst other things weather, dirt, and
grime, as these may cause the hinge to rust and, in worst case, cause the
window to leak rain water and thereby possibly cause damage. The two

covering elements are designed to allow an angular motion relative to each



WO 2018/077367 PCT/DK2017/050356

10

15

20

25

30

2

other, while opening and closing the window. In prior art of roof windows, the
covering elements are most often attached by providing a separate
connection element to connect the covering element to the corresponding
parts of the hinge, or the frame or sash itself.

The separate connection element is often fixated to the covering
element by mechanical fasteners. The use of mechanical fasteners for
attaching a connection element and a covering element is advantageous,
because such attachments are able to withstand relatively large forces such
as pulling, pushing, and tugging from a user, but also environmental induced
stress such as changing weather conditions and wind causing vibrations in
the roof window installation.

A drawback of using mechanical fasteners is that the fasteners are
often visible, thereby reducing the overall aesthetic perception of the user of
the window.

Additionally, fasteners often deform the covering element when they
penetrate the covering element. Hence, mechanical properties and the
structure of the covering element may be compromised. Furthermore, the
fasteners may induce an additional way for water to enter the the window
which can cause problems with rust and corrosion.

Furthermore, the mechanical fasteners may in the worst case allow
outside tampering with simple tools, thereby allowing burglars to create
access to the building through the roof window by simply removing the
accessible fastener and subsequently the covering element.

An alternative to attaching a covering element to a connection element
by means of mechanical fastening elements is to use adhesives to connect
the two elements. This solution however is not well suited for attaching the
covering element to the connection element as the attachment provided by
an adhesive layer does not have the peel and impact strength to endure the
continuous stress induced by changeable weather condition and vibration
caused by wind gusts. For example, during summer time a covering element
on the exterior side of a roof window may easily reach 100 degrees Celsius

which may cause adhesives to fail.
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Furthermore, covering elements are often manufactured in a thin metal
sheet. In a mounted condition the thin metal sheet may deform under stress
induced by weather such as wind gusts, thereby causing an increase in peel
stress in the adhesive bond, which is likely to result in a breakage of the
adhesive bond between a covering element and a connection element.

Thus, it remains a challenge to attach a covering element to a
connection element in a manner that do not suffer from the above-mentioned
drawbacks, while at the same time being cost efficient to produce and install,
and is less susceptible towards corrosion and rust formation. Additionally,
for covering elements visible by the user, it is a further object to provide a
covering element that is aesthetically pleasing to an observer looking at the

roof window in a mounted condition.

Summary of the invention

In a first aspect of the invention this is solved by a method of providing
a covering element with a connection element for covering a hinge part of a
roof window comprising the steps of:

a) engraving an interior surface of the covering element to provide
an engraved surface with at least one cavity by subjecting the covering
element to a laser beam at a polar angle, a1; and

b) attaching the connection element to the covering element by
introducing an anchor portion of the connection element into the least one
cavity.

Each cavity of the at least one cavity is engraved into the interior
surface of the covering element by applying a laser beam on the interior
surface, whereby material is removed to form a cavity. The cavity may be
provided as a groove by moving the laser beam across an interior surface
on covering element.

Throughout this description, spherical coordinates are used when
describing the direction from which the incident laser beam engraving a

cavity hits the surface, which in turn also describes the direction which the
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engraved cavity extends into the engraved surface. The origin for the
spherical coordinates being the point on the surface where the laser beam
is directed.

The polar angle is therefore defined as the angle between the laser
beam and the normal vector of the surface of the covering element that is to
be engraved at the point on the surface where the laser beam is directed.
The polar angle therefore defines the direction in which a cavity extends into
the surface in relation to the normal vector, i.e. the angle between the central
axis of the cavity and the normal vector of the surface.

An azimuth angle may also be defined for the one or more cavities, as
the angle between the incoming laser beam projected onto the surface and
a common reference direction in the surface plane. The azimuth angle
therefore describes the direction which a cavity extends when viewed from
above.

With a method of this kind, the anchor portion of the connection
element is able to fill the at least one cavity to provide a strong attachment
between the covering element and the connection element. Meanwhile, this
attachment method does not require that a screw or similar visible
attachment element is inserted into the covering element and the exterior
surface may therefore appear aesthetically pleasing finish to an observer
looking at an installed roof window.

The anchor portion is introduced into cavities, while the anchor portion
is in a fluid state, after which it can solidify to shape itself according to the
cavities so that the cavities can retain the anchor portion and thereby the
connection element.

The strong attachment between the covering element and the
connection element is due to the cavities of the engraved surface of the
covering element providing a larger attachment surface than a plane surface
and each cavity providing a separate interlocking joint between the covering
element and the covering element together with the anchoring portion.
Hence, if some of the locking joints are destroyed there still multiple locking

joints to maintain the covering element and the connection element
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Furthermore, by directing the laser so that the covering element is
subjected to a laser beam angled in relation to the normal vector of the
engraved surface i.e. the polar angle is different from zero degrees, the
attachment of the covering element and a connection element have been
remarkably improved.

In a presently preferred embodiment, the at least one cavity is
engraved at a polar angle, a1, different from O degrees, preferably between
10 and 80 degrees, more preferably between 15 and 70 degrees, most
preferably between 20 and 60 degrees.

By engraving the at least one cavity at an angle with respect to the
normal vector of the interior surface, the attachment of the covering element
to the connection element can be strengthened even further. This is because
the cavity may fail in retaining the anchor portion if subjected to forces
parallel with the central axis of the cavity. An angled cavity will therefore
retain the anchor portion better than a cavity engraved orthogonally into the
interior surface, when the covering element is subjected to a force in a
direction orthogonally away from the interior surface.

Generally, the at least one cavity may be engraved by subjecting the
interior surface of the covering element to a laser beam from any direction
above the interior surface at a polar angle different from O degrees.

In an embodiment of the invention, step a) further comprises engraving
the engraved surface with at least one further cavity by subjecting the
covering element to a laser beam from a different direction than that used to
engrave the at least one cavity, such that the at least one cavity and the at
least one further cavity does not extend into the engraved surface in parallel
directions.

The at least one further cavity is engraved by a laser beam hitting the
engraved surface at a different polar and/or azimuth angle, whereby the at
least one further cavity extends into the engraved surface in a direction that
is not parallel with direction of the at least one cavity.

In an embodiment, the at least one further cavity is engraved by a laser
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beam at an azimuth angle of 80 to 100 or 170 to 190 degrees different from
the laser beam engraving the at least one cavity, preferably with the same
polar angle as the at least one cavity. This will provide at least one further
cavity which, when viewed from above, extends perpendicular or anti-
parallel to the at least one cavity.

It should be noted, that the at least one cavity and at least one further
cavity may be provided as grooves extending across the engraved surface.
In this case, the cavities may intersect to form a continuous pattern which,
even though it forms one connected cavity, may still be regarded as several
different cavities.

By providing the as least one further cavity at an azimuth angle of 80
to 100 or 170 to 190 degrees in relation to the at least one cavity, the
orientation of cavities will function as a barb giving a superior attachment
between the covering element and the connection element. This is, as
described above, due to the cavities being weakest at retaining the anchor
portion, when a force is applied in a direction parallel with the cavity. By
providing cavities extending in different directions when viewed from above,
it will never be possible to apply a force on the covering element, which is
parallel with all of the cavities.

In an embodiment, the method comprises an additional step of
pressing the covering element and the connection element against each
other during and/or subsequently after step b).

The additional step of pressing the covering element and the
connection element together may further improve the attachment further as
it ensures that the anchor portion is fully received in the at least one cavity
I.e. achieve the maximum of interlocking joint pr. area.

The term “during” in the context of the present application should be
understood as an action is performed throughout the whole step of interest
or only in a part of the step of interest

As an example “during” in the context of the additional step of pressing
together the covering element and the connection element, the pressing may

be done throughout whole step b or only in a part of step b.
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The step of engraving an interior surface according to the invention can
be performed by high precision and accuracy. In this way, it is possible to
control the depth, length, direction and polar angle of the cavities.
Furthermore, it also possible to engrave macroscopic patterns in the interior
surface of the covering element to achieve the optimal interior surface to
correspond with the anchor portion of the connection element.

In another embodiment of the invention the at least one cavity and/or
at least one further cavity form a pattern in the surface of the covering
element, the pattern is preferably chosen from a mesh, grid, circle or a spiral.

In an embodiment, the pattern may be provided by having multiple non-
connecting cavities i.e. there is a distance S between a pair of neighboring
cavities in the engraved surface of the covering element. The cavities are
therefore provided in a predetermined manner that results in a desired
pattern.

It should be noted that when a cavity is provided as a groove extending
across the engraved surface, it may be engraved from different angles along
the length of the groove, whereby the cavity may extend into the engraved
surface in different directions, depending on position along the length of the
groove. This is particularly relevant when the groove forms a spiral pattern
or a pattern of concentric circles, in which case the groove will have a
substantially rotationally symmetrical structure around the center of the
pattern. The grove may preferably extend into the engraved surface at
different directions when viewed from above, so that it may function as its
own barb, i.e. a pull parallel with the direction which the cavity extends into
the engraved surface at one point along the length of the groove, will be
countered by other parts of the groove, as the pull will not be parallel with
the cavity at these points.

Therefore, in an embodiment of the invention the at least one cavity is
engraved as a groove extending a length across the engraved surface, and
in a further embodiment, the polar and/or azimuth angle is changed along
the length of the groove, so that the cavity extends into the engraved surface

at varying angles.
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Alternatively, in an embodiment, the pattern is provided to the engraved
surface by one continuous cavity. In a further embodiment the pattern is
obtained by a combination of continuous and non-connecting cavities.

A covering element according to the invention is adapted to cover the
exterior portion of a roof window. The covering element must therefore be
light to ease installation and logistic but must also withstand the stress from
changing weather conditions. In an embodiment the covering element is
made from any plastic or a metal, but in a presently preferred embodiment
the covering element is made from aluminum or coated aluminum to comply
with the material requirements of a covering element.

In an embodiment of the invention, the laser engraving is performed by
at least two lasers, wherein the at least two lasers provide a laser beam from
different polar and/or azimuth angles on the engraved surface of the
covering element.

By using at least two lasers, the lasers may be mounted in fixed
positions at fixed angles so that the covering element may be moved in
relation to the lasers, whereby a first laser may engrave the at least one
cavity and a second laser may engrave the at least one further cavity. This
in turn requires a less elaborate production setup, thereby reducing the
manufacturing costs of the roof window. Furthermore, the engraving of the
interior surface of the covering element may be completed quicker, thereby
reducing manufacturing time.

According to the invention the anchor portion provides mechanical
anchoring joints between the covering element and the connection element
together with the laser engraved cavities.

The anchor portion may in an embodiment form part of the connection
element before step b, i.e. the anchor portion may be integral with the
connection element.

In another embodiment of the invention the anchor portion is provided
as an individual layer between the covering element and the connection
elements.

In an embodiment of the invention the anchor portion is a polymer,
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preferably a thermoplastic polymer, or an adhesive.

In a further embodiment, wherein the anchor portion is thermoplastic
polymer, the anchor portion is integral with the connection element before
step b.

In an embodiment of the invention, wherein the anchor portion is a
thermoplastic polymer, and the step of introducing the anchor portion into
the engraved surface in step b, is performed by melting the anchor portion
of the connection element and allowing the melted anchor portion to settle
into the cavities of the engraved surface.

In an embodiment of the invention, the melting of the anchor portion of
the connection element is accomplished by laser, heat, or ultra-sound.

In an embodiment of the invention, the melting of the anchor portion is
performed by heating the covering element, and during the heating or
subsequently after the heating of the covering element pressing the
connection element against the heated engraved surface of the covering
element.

In a further embodiment both the covering element and the anchoring
portion is heated before and/or during step b.

In an alternative embodiment, the connection element is molded
directly on the engraved surface, whereby the anchor portion is introduced
into and formed in the engraved surface.

The advantage of using a pre-fabricated connection element and
melting the anchor portion during assembly is that the connection element
may be manufactured in a separate production line or acquired from an
outside distributor.

In an embodiment of the invention, the molding of the connection
element to the covering element is performed by injection molding.

Some thermoplastics may become brittle or weakened if heated above
the glass-transition temperature without being heated to the melting
temperature. Although the anchor portion is heated above the melting
temperature, a transition portion of the connection element, i.e. the portion

in proximity with the anchor portion, may be weakened by the
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melting/heating process. By molding the connection element directly on the
engraved surface of the covering element a uniform temperature profile is
achieved throughout the material reducing the brittleness of connection
element.

Furthermore, by injection molding the connection element directly on
the engraved surface of the covering element, it is ensured that the anchor
portion is fully introduced into the cavities.

In a presently preferred embodiment, the anchor portion is an adhesive
provided in a layer between the engraved surface of the covering element
and the connection element.

By introducing an adhesive layer into the cavities of the covering
element the attachment will be a combination of mechanical anchoring and
adhesives bonds between the covering element and the connection
element. The result of having an attachment provided with mechanical
anchoring and adhesive bonds improves the overall impact and peel
strength of the attachment.

In a further embodiment the adhesive is selected from the group of
polyurethane based adhesives, epoxy based adhesives, or acrylic based
adhesives, and/or light curable adhesives, preferably UV curable adhesives.

By using light curable adhesives, the curing process may be controlled
more accurately. The only requirement for applying light curable adhesives
is that at least one of the covering element or connection element has to be
transparent for light in the frequency used to cure the adhesive, preferably
the connection element is the transparent element.

In an embodiment according to the invention, the surface of connection
element facing the adhesive layer is subjected to step a. In this case, each
variation of step a as described for the covering element in other
embodiments of the invention may also be applied equally to the connection
element.

Applying step a on the surface of the connection element is mostly
advantageous, when the anchor portion is provided by an adhesive. In such

scenarios, the adhesive may form a stronger connection with the connection
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element.

In one embodiment the depth of the at least one cavity is 100 to 1000
pum, preferably 200 to 800 um, more preferably 300 to 700.

With an engraving depth in this magnitude, the method may be applied
to thin pieces of metal thereby reducing the weight of the covering assembly
including the covering elements.

In one embodiment the width of the at least one cavity is 10 to 100 um,
preferably 20 to 80 um, more preferably 30 to 70 um.

The cavities should be wide enough for the fluid anchor portion to be
introduced during manufacturing, while also not being so wide that the cavity
fails at retaining the anchor portion. In general, the wider the cavities are,
the fewer the number of joints formed between the anchor portion and the
engraved surface per area.

In a second aspect of the invention is provided covering element for
covering a hinge part of a roof window, said covering element having an
exterior side and an interior side and comprising a connection element,
adapted for connecting the covering element to the hinge part, attached to
the interior side, wherein an engraved surface of the interior side comprises
at least one cavity extending into the engraved surface at a polar angle a1,
and the connection element comprises an anchor portion which is retained
in the at least one cavity.

By providing the covering element with an engraved surface, preferably
by laser engraving, and retaining an anchor portion in said engraved surface,
it is possible to eliminate the use of mechanical fasteners. Furthermore,
production and material costs can be reduced by eliminating the need for
mechanical fasteners.

More advantageously the cover element according to the invention will
have a completely smooth surface, hence the covering element is provided
with an aesthetically pleasing look for an observer looking at the covering
element, in a mounted condition, and the covering element will be less
susceptible to corrosion and outside tampering.

In an embodiment of the invention, a4 is different from 0 degrees,
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preferably between 10 and 80 degrees, more preferably between 15 and 70
degrees, most preferably between 20 and 60 degrees.

These angles have shown to be particularly effective at retaining the
anchor portion. If the angles of the at least one cavity becomes too steep,
I.e. near O degrees with the normal vector of the engraved surface, the cavity
will be less efficient at retaining the anchor portion when a pull orthogonal to
the surface is applied on the mounting. Meanwhile, a cavity engraved too
shallow, i.e. near 90 degrees with the normal vector of the engraved surface,
the structural integrity of the at least one cavity will be weakened as the side
wall formed between the cavity and the surface will become too thin.
Additionally, it will also become difficult to introduce the anchor portion into
a shallow cavity during assembly, when the anchor portion is in a fluid state.

The anchor portion is introduced into the at least one cavity during
assembly, while the anchor portion is in a fluid state, after which it can solidify
to shape itself according to the cavity so that the cavity can retain the anchor
portion and thereby the mounting bracket.

By engraving the at least one cavity at an angle with respect to the
normal vector of the engraved surface, the attachment between the covering
element and the connection element can be strengthened even further. This
is because the at least one cavity may fail in retaining the anchor portion if
subjected to forces parallel with the central axis of the cavity. An angled
cavity will therefore retain the anchor portion better than a cavity engraved
orthogonally into the engraved surface, when the covering element is
subjected to a force in a direction orthogonally away from the engraved
surface.

The anchor portion may be provided in various ways. According to an
embodiment of the invention the anchor portion is an integral portion of the
connection element. This may be accomplished by making the connection
element from a thermoplastic which can be partially melted during
manufacturing, such that the melted plastic can be introduced into the at
least one cavity, where it can settle to form the anchor portion.

The advantage of this is that the connection element may be
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manufactured in a separate production line or acquired from an external
supplier and then partially melted during assembly. A possible drawback for
some thermo plastics is while the anchor portion is heated above the melting
temperature and allowed to solidify; the parts of the connection element in
proximity with the anchor portion may be heated above the glass-transition
temperature, whereby the connection element may be weakened.

Alternatively, an integral anchor portion may be provided by molding
the connection element directly on top of the engraved surface, preferably
using injection molding, whereby the melted material can settle into the at
least one cavity to form the anchor portion. This requires a slightly more
elaborate production line, but has the advantage that the entire connection
element is heated above the melting temperature, thereby ensuring a
uniform strength of the material of the connection element. Furthermore, the
injection molding ensures that the melted plastic is fully introduced into the
at least one cavity, thereby providing a stronger attachment between the
connection element and the covering element.

In another embodiment the anchor portion is provided by an adhesive.
The adhesive is disposed on the engraved surface during assembly,
whereby it is introduced into the at least one cavity, after which the
connection element is arranged on the adhesive and the adhesive is cured
to adhere to the connection element and form the anchor portion. This
provides a strong attachment between the connection element and the
covering element, which has low manufacturing and assembly costs.

In an embodiment of the invention the at least one cavity is engraved
using a laser. By using a laser to engrave the engraved surface, the
manufacturing costs may be reduced as the engraving can be automated
and the engraving time reduced. Furthermore, once the initial cost of the
laser has been paid, the laser will be able to run continuously without
maintenance at low cost for prolonged periods of time.

In an embodiment of the invention, the engraved surface is engraved
with several cavities, wherein at least some of the cavities are angled

different from others such that they are not parallel. Preferably, the cavities
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extend in different directions when viewed from above the surface.

By providing cavities that extend in different directions, the cavities will
function as a barb for each other, giving a superior attachment between the
connection element and the covering element. This is, as described above,
due to the cavities being weakest at retaining the anchor portion, when a
force is applied in a direction parallel with the cavity. By providing two or
more cavities extending in different directions, it will never be possible to
apply a force on the covering element, which is parallel with all of the
cavities.

In another embodiment of the invention, all cavities are parallel. This
may be useful in a few applications, where it may be desirably to detach the
connection element from the covering element. Generally, the attachment of
the connection element is considered irreversible unless extreme measures
are applied, e.g. heating to re-melt the anchor portion or forces large enough
to break the joints formed by the anchor portion. However, if all cavities are
parallel, the connection element may be detached by applying a large force,
e.g. a blow of a hammer, substantially parallel to the cavities.

In an embodiment of the invention the at least one cavity is provided
by a continuous groove extending in a spiral pattern. This provides the
advantages above, while also allowing the engraving process to be done
without shutting off the laser and repositioning the laser, which in turn reduce
assembly time. It should be noted, that in embodiments, wherein the at least
one cavity is provided as one cavity extending across the surface in a spiral
or circular pattern, the cavity may be angled differently along it's extend.

In an embodiment of the invention, the at least one cavity is provided
with rough side walls. In this context, rough may be defined by irregularities
on the sidewall surface down to a few hundred nanometers.

By making the sidewalls of the at least one cavity rough, the surface
area engaging the anchor portion will be increased. This may compliment
the one or more cavity being provided with different angles, such that the
attachment is strengthened further.

In some embodiments wherein the anchor portions are not integral with
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the connection element, the connection element has also been engraved
with at least one cavity, and the adhesive providing the anchor portion is
retained by the at least one cavity on both the covering element and the
connection element. This allows the connection element to be made from
materials, which are difficult for adhesives to adhere to.

In a third aspect of the invention a covering element for covering a roof
window comprising an exterior surface, an interior surface adapted to, a
connection element attached to the connection interior surface of the
covering element is obtainable by a method comprising the steps of:

a) engraving the interior surface of the covering element to provide an
engraved surface with at least one cavity,

b) attaching the connection element to the covering element by
introducing an anchor portion of the connection element into the least one
cavity,

wherein in step a) the at least one cavity is engraved in the interior
surface of the covering element by subjecting the covering element to a laser
beam at a first polar angle, a1.

Each specific embodiment and variation of features applies equally to

each aspect of the invention unless specifically stated otherwise.

Brief description of drawings

The invention will be described in more detail below by means of non-
limiting examples of embodiments and with reference to the schematic
drawing, in which

Fig. 1 is a perspective view of a prior art roof window,

Fig. 2 is a perspective view of a hinge for a roof window connected to
covering elements according to the invention,

Fig. 3 is perspective view of a prior art connection element,

Fig. 4 is perspective view of disassembled prior covering element,
connection element and a frame hinge part of a hinge,

Fig. 5 is a perspective view of an embodiment of a connection element
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according to the invention,

Fig. 6 is an embodiment of a disassembled covering element according
to the invention,

Fig. 7a shows a side view of another embodiment of the connection
element attached to an engraved surface,

Fig. 7b shows a top view of another embodiment of the connection
element attached to an engraved surface,

Fig. 8 shows a cross sectional view of a schematic drawing of an
embodiment of the engraved surface of the covering element,

FIG. 9 shows a cross sectional view of a schematic drawing of an
embodiment of the engraved surface of the covering element illustrating a
first type of cavities and a second type of cavities arranged symmetrically
around a center axis,

FIG. 10 shows a cross sectional view of a schematic drawing of an
embodiment of the engraved surface of the covering element, wherein the
first type of cavities and second type of cavities are arranged alternately in
pairs,

FIG. 11 shows a cross sectional view of a schematic drawing of an
embodiment of the engraved surface of the covering element illustrating a
third type of cavities,

Fig. 12 shows an embodiment of a part of the surface of the covering
element, wherein an engraved continuous cavity forms a spiral pattern on
the surface,

Fig. 13 shows an embodiment of a part of the surface of the covering
element, wherein a series of engraved cavities forms a spiral pattern on the
surface,

Fig. 14 shows an embodiment of a part of the surface of the covering
element, wherein several engraved intersecting cavities form a mesh pattern
on the surface,

Fig. 15 shows an embodiment similar to the one shown in FIG. 14,
wherein the continuous cavities have been replaced with a series of non-

connected cavities,



WO 2018/077367 PCT/DK2017/050356

10

15

20

25

30

17

Fig. 16 shows an embodiment of a part of the surface of the covering
element, wherein several engraved intersecting cavities forms four mesh
patterns on the surface,

Fig. 17 shows an embodiment of a part of the surface of the covering
element, wherein several engraved cavities forms a pattern of concentric
circles on the surface,

Fig. 18a shows a cross sectional view of a schematic drawing of an
embodiment a covering element obtained by the method according to the
invention, wherein the anchor portion is a thermoplastic polymer,

Fig. 18b shows an enlarged cross sectional view of a part of the
embodiment 18a,

Fig. 19a shows a cross sectional view of a schematic drawing of an
embodiment wherein the anchor portion is an adhesive provided between
into cavities of the covering element and the connection element.

Fig. 19b shows an enlarged cross sectional view of a part of the
embodiment 193,

Fig. 20 shows a cross sectional view of an embodiment of the
invention, wherein a covering element have been subjected to laser
engraving and the anchor portion is an adhesive layer provided between the
covering element and connection element, and

Fig. 21 shows a cross sectional view of an embodiment of the
invention, wherein a covering element and a connection element have both
been subjected to laser engraving and the anchor portion is an adhesive

layer provided between the covering element and connection element.

Detailed description of the invention

In @ manner known per se, the window comprises a sash 2 carrying a
glazing in the form of a pane 3 and a frame 1. The window is intended to be
built into a surface, which is inclined with respect to the horizontal, typically
a roof, and the window will in the following be referred to as roof window. At

a position between the top and centre of the window, there is a hinge
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connection between the frame 1 and the sash 2. The hinge connection in
Fig. 1 comprises a set of two hinges, of which one hinge 4 is visible. The
frame 1 and sash 2 is each formed by four members of which one frame side
member 1a and one sash side member 2a are indicated.

The sash 2 is openable with respect to the frame 1, as the sash 2 may
be moved from a closed position, in which e.g. the sash side member 2a is
substantially parallel with the frame side member 1a, to an open position, in
which the sash side member 2a forms an angle with the frame side member
1a. During this movement the sash 2 rotates about a hinge axis a situated
at the hinge connection. As indicated in Fig. 1, the hinge axis a is located
between a centre axis and the top of the roof window, preferably in the
interval 1/3 to 2/3 of the distance between the centre axis and the top, most
preferred substantially at 1/2 of the distance between the centre axis and the
top. Other positions of the hinge axis are of course conceivable, for instance
at the centre of the roof window.

To protect the interior and the components of the window itself and to
ascertain weather-proof transition to the surrounding roofing, the roof
window comprises a covering, including flashing members (not shown),
cladding and covering elements of which a frame side covering element and
sash side covering element are shown. The assembly of the roof window
covering and the hinge part enables protection from the weather without
limiting the degree of freedom in which the roof window may be opened.

Referring now to Fig. 2 to 4, detailed views of a typical covering
assembly comprising two covering elements connected to the frame hinge
part and sash hinge part of a hinge through a connection element are
illustrated.

Referring now to Fig. 2 showing a hinge comprising a frame hinge part
and a sash hinge part. Both hinge parts are provided with means for
receiving a connection element.

In the particular embodiment shown in Fig 3, the connection element is
in the shape of a snap anchor that is configured to connect with a

corresponding receiving section of a frame hinge part and sash hinge part
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of a hinge. In the case where the connection element is in the form of a snap
anchor the receiving section of the hinge part may be a holding clip. In more
detail, the snap anchor comprises a top surface configured to abut an interior
side of the respective covering element, a guide portion and an engagement
portion. The guide portion of the snap anchor comprises two opposing guide
surfaces to interact with an opposing supporting surface of the holding clip.
In this way, the connection between the snap anchor and the frame and sash
hinge part of the roof window is obtained by introducing the snap anchor into
a holding clip connected to the base plate of the frame hinge part and the
sash hinge part of the hinge.

The connection element is generally pre-mounted onto a covering
element and the covering element may subsequently, after successfully
installing a roof window, be connected to the frame hinge part of the hinge
by connection means such as snhapping. The attachment between the
covering element and the connection element, as can be seen in Fig. 4, is
obtained by introducing a mechanical fastener such as a rivet that penetrates
the exterior surface of the covering element and is introduced in the receiving
section of a connection element.

The penetration of the mechanical faster through the covering element
provides the exterior surface of the covering element with a less attractive
appearance for an observer looking at the window from the exterior side of
a building structure. Furthermore, the covering element is often a thin piece
of coated aluminium, which may deform upon penetration of a mechanical
fastener. Thus, the covering element may lose its original dimensions and
structural capacity. The assembled covering element may then be fitted to
the frame hinge part of the hinge.

Referring now to Figs. 5 and 6, a first embodiment of a disassembled
covering element according to the invention is shown.

The covering element 10’ comprise an exterior surface adapted to face
away from the roof window in an installed condition and an interior surface
adapted to face a hinge of hinge of a roof window, a connection element 20’

attached to the interior surface of the covering element 10, wherein in the
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connecting element 20’ comprise at least one anchor portion 25 adapted to
be introduced into and retained in at least one cavity 12 engraved into the
engraved surface 11’ of the covering element 10’. The engraved surface 11’
comprises a plurality of cavities providing a plurality of interlocking joints
between the covering element 10’ and anchor portion 25 of the connection
element 20'.

In the particular embodiments shown in Figs. 5 and 6 the anchor
portion 25 of the connection element 20’ is made from a thermoplastic
polymer that is integral with connection element 20’ i.e. the whole connection
element 20’ is made from a thermoplastic polymer. In an embodiment of the
invention, the connection element 20’ is attached to the covering element
10’ by heating up the covering element 10’, and subsequently pressing the
anchor portion 25 of the connection element 20’ against the heated,
engraved surface 11’ of the interior side of the covering element 10,
whereby the heat from the covering element 10’ will melt the anchor portion
25’. As the anchor portion 25 melts the thermoplastic will flow into the
cavities 12 in the engraved surface 11’. After the cavities 12 have been filled
the heating is stopped and the thermoplastic is allowed to solidify creating
mechanical interlocking joint between the covering element 10" and anchor
portion 25 of the connection element 20’

Turning now to Fig. 7a and b, another embodiment of a connection
element 20” is shown attached to an engraved surface 11”. In the shown
embodiment, the engraved surface 11" has been engraved with cavities in
the form of a plurality of grooves extending across the engraved surface 11”.
Although it cannot be seen in fig. 7a and b, the grooves have been engraved
at a polar angle different from 0 degrees, such that the cavities extend into
the engraved surface 11” at an angle in relation to the normal vector of the
engraved surface 11”.

Furthermore, every second of the grooves have been engraved at and
azimuth angle 90 degrees different from the other grooves. This has
provided a pattern of intersecting grooves forming a mesh on the engraved

surface 11”. Because the cavities extend into the engraved surface 11”7 in
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different directions, the cavities cooperate in retaining the anchor portion 25,
as a force applied on the attached covering element 10" and connection
element 20” can never be parallel with all cavities.

The connection element 20” is provided a rim extending radially from
the base of the connection element 20”. The rim provides the connection
element 20" with an enlarged connection area, such that the anchor portion
25” can be attached to as many cavities in the engraved surface 11" as
needed for obtaining a sufficiently strong attachment between the covering
element 10’ and the connection element 20”.

In the shown embodiment, the connection element 10" have been
made from a transparent material which allows the anchor portion 25” to be
provided by a UV-curable adhesive, because the adhesive can be
illuminated and cured, even after the connection element 20” have been
pressed against the engraved surface 11”.

In general, the adhesive need not be UV-curable, this is chosen for
enhanced control of the curing process. The important properties of the
adhesive are mainly its strength and adhesion to the materials from which
the connection element 20 and the covering element 10 are made. The
adhesive should however also, when fluid, have a viscosity which allows it
to enter the cavities 12, and, when cured, have a temperature tolerance of
at least approx. -20 to 100 °C, preferably -40 to 120 °C such that it can
withstand both winter and summer conditions.

An example of an applicable adhesive is DELO-PHOTOBOND®
MF4055 which is a light-curable adhesive with the above mentioned
properties. As mentioned before, the use of light-curable adhesives requires
that at least one of the covering element 10 or the connection element 20 is
transparent to light of the relevant wavelength, i.e. the material of one of the
covering element 10 or the connection element 20 should have a sufficiently
high transmission coefficient to allow the light to reach the adhesive.

In another embodiment, the rim is made from a thermoplastic, thus
allowing it to act as the anchor portion 25”. In such embodiments, the anchor

portion 25" would be heated locally at assembly, such that only the anchor
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portion 25" and not the remaining portion of the connection element 20”
exceed the melting temperature of the thermoplastic. The melted anchor
portion 25” can then be introduced into the cavities of the engraved surface
117 where it is allowed to solidify and form mechanical locking joints.

The connection element 20" of the shown embodiment is further
provided with a snap lock 29”. The snap lock 29” allows the connection
element 20" to releasably connect the covering element 10” to a hinge part.
Similar snap locks 29” may also be incorporated into other embodiments of
the invention.

Turning now to a description of preferred embodiments of the
attachment between the covering element and the connection element.

Fig. 8 illustrates a first cross sectional view of covering element 10. The
engraved surface 11 of the covering element 10 have been subjected to a
laser beam according to the present invention from a direction that is angled
in relation the normal vector of the surface of the covering element, i.e. the
polar angle of the direction is different from O degrees. The polar angle is
denoted as the angle a and is preferable between 10 to 80 degrees, more
preferably 30 to 70 degrees.

The laser engraving step provides the engraved surface of the covering
element 10 with a first type of cavities 12. The first type of cavities 12 extend
a length (L) from the engraved surface 11 of the covering element 10 into
the covering element 10 in a direction that is preferably not parallel with the
normal vector of the engraved surface 11.

The covering element will in most cases be engraved with cavities
having a length (L) in the range of 100 to 1000 um, preferably in the range
of 200 to 800 more preferably in the range of 200 and 400 um to provide an
attachment having the required strength.

The distance S is the distance between two neighboring cavities. It is
contemplated that the distance S between two neighboring cavities may be
independently for each pair of neighboring cavities.

Referring now to Fig. 9 to Fig. 11, three embodiments of the engraved

surface 11 having different arrangement of the cavities 12, 13, 14 are
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illustrated.

In Fig. 9 and 10 the engraved surface 11 comprises a plurality of first
type cavities 12 and second type cavities 13. The first type cavities 12
extends to the “left’, and the second type cavities 13 extend to the “right”.
However, it is contemplated that “right” or “left” is a simplification when the
first and second type cavities 12, 13 are seen in a two-dimensional drawing,
and the direction of the first and second type cavities 12, 13 may extend into
the plane or out of the plane.

By having the first and second type cavities 12, 13 that does not extend
in a parallel direction into the engraved surface 11, the attachment achieved
between the covering element 10 and the connection element 20 has an
improved peel and/or impact strength.

The first, second and or third type of cavities 12, 13, 14 may be
arranged with a high degree of freedom which is also illustrated by Fig. 9
and Fig. 10. In the embodiment in Fig. 9, the first and second type of cavities
12, 13 are arranged successively in blocks and in the embodiment in Fig.
10, the first and second type of cavities 12, 13 are arranged alternately.

It is contemplated in an embodiment of the invention, that the first,
second and/or type cavities 12, 13, 14 may be arranged in a combination of
blocks and alternately.

In a further embodiment of the invention, wherein the first, second
and/or third type cavities 12, 13, 14 are arranged alternating on the engraved
surface 11, the distance S between the neighboring first and second type
cavities 12, 13 may be =0.

Referring now to Fig. 11, a similar embodiment in relation to the
embodiments in Fig. 9 and Fig. 10 is shown. The engraved surface 11 is
provided with a third type cavity 14 that is parallel with the normal vector of
the engraved surface 11 of the covering element 10, i.e. the third type
cavities 14 have been engraved at a polar angle of O degrees.

Referring now to Fig. 12, an embodiment of the engraved surface 11
of the covering element 10 from a top view is shown. The engraved surface

11 has been provided with one continuous cavity that forms spiral.
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Generally, the spiral may in an embodiment comprise both first, second
and/or third type cavities 12, 13, 14, wherein the distance between each
neighboring first, second, and/or third type cavity 12, 13, 14 is =0.

Referring now to Fig. 13, an embodiment similar to the embodiment in
Fig. 12 is shown. The spiral in this embodiment is formed by a series of non-
connecting cavities. The cavities may comprise both first, second and/or
type cavities 12, 13, 14 extending into the surface at different polar and/or
azimuth angles. Furthermore, the first, second and/or third type cavities 12,
13, 14 may be arranged in blocks, alternating, or a combination thereof.

Referring now to Fig. 14, an embodiment of the engraved surface 11
of the covering element 10 from a top view is shown. The engraved surface
11 is provided as a mesh of continuous cavities. Thereby, an anchor portion
25 of the connection element 20 may be provided on a part of the mesh or
may cover the total area of the mesh. Because the engraving process is
relatively non-invasive and does not weaken the surface notably, the
covering element 10 may be engraved on a larger surface than is covered
by the connection element 20. This allows some room for error in the
production line.

Generally, the connection element 20 may also cover an area greater
than the area provided by the mesh or any pattern according to the invention.
The depth of and the surface area covered by the cavities 12, 13, 14 is
determined on the required attachment strength and how large an area the
connection element 20 covers. In some instances, it may only be needed to
engrave an outer periphery of a connection junction between the covering
element 10 and connection element 20.

Referring now to Fig. 15 that shows a pattern of a mesh engraved in
the surface 11 of the covering element 10 similar as in the embodiment in
Fig. 14. The cavities on the engraved surface 11 of the covering element 10
are provided as non-connecting cavities, i.e. there is a distance S between
each cavity.

Referring now to Fig. 16, a plurality of mesh patterns is shown. The

connection element 20 may be attached on the engraved surface 11 so that
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the connection element 20 is in contact with each mesh. However, this it is
not a requirement.

It is contemplated that a plurality of connection elements 20 can be
attached to one covering element 10, wherein each connection element may
have a separate anchor portion 25 connection element 20 to connect with
the covering element 10.

Fig. 17 shows an embodiment an engraved surface 11 according to
the invention. The pattern on the engraved surface 11 is provided by
concentric circles that vary in diameter. In the shown embodiment, wherein
the engraved circular cavities are viewed from above the direction which the
cavities extend into the surface cannot be seen. In a preferred embodiment,
each the circular cavities are rotationally symmetric, such that the cavity has
been engraved at a constant polar angle and a changing azimuth angle.

Generally, a pattern of concentric circles comprise both first, second
and/or third type of 12, 13, and 14.

Figs. 18a and 18b shows a schematic drawing of the attachment
between a covering element 10 and a connection element 20 obtained by
the present invention. The attachment has been obtained by providing an
engraved surface 11 of the covering element 10, the engraved surface
comprises at least one first type cavity 12.

attaching the connection element 20 to the covering element 10 by
introducing an anchor portion 25 of the connection element 20 into the at
least one first type cavity to provide an attachment between the covering
element 10 and the connection element 20.

wherein the step of engraving the surface 11 of the covering element
10 is performed by subjecting the covering element 10 to a laser beam at a
polar angle different from O degrees.

The engraved surface 11 is provided with a plurality of first type
cavities 12. The connection element 20 is provided with an anchor portion
25 having a surface 21 facing the engraved surface 11. In this embodiment
the anchor portion 25 is made from a thermoplastic polymer and is

introduced into the engraved surface 11 by heating the covering element 10
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and placing the connection element 20 on the engraved surface 11.
Subsequently allow the anchor portion 25 to melt and settle in the first type
cavities 12 of the engraved surface 11.

Generally, the anchor portion of the connection element may be
placed on the engraved surface of the covering element before providing
heat to the covering element and/or the connection element.

In another embodiment of the invention the anchor portion 25 of the
connection element 20 may be directly heated by heating means such as
but not limited to heat, laser welding, or ultrasound.

Referring now to Figs. 19a and 19b, an embodiment of the invention,
wherein the anchor portion 25 is provided as an adhesive layer 30 between
the surface 21 of the connection element 20 and the engraved surface 11 of
the covering element 10 is shown.

The adhesive layer 30 is UV curable adhesive that is introduced into
the first type cavities 12. The adhesive is activated and subsequently the
surface 21 of the connection element 20 is pressed against the engraved
surface 11 of the covering element 10 until an attachment is formed.

Referring now to Fig. 20, a schematic illustration of an embodiment of
the invention, wherein the engraved surface 11 of the covering element 10
is provided with first and second type cavities 12, 13 that are arranged in
blocks is shown. The covering element 10 is made from metal and the
connection element 20 is made from plastic. Between the connection
element 20 is provided with an anchor portion 25 made from an adhesive
layer 30.

Referring now to Fig. 21, a schematic illustration of an embodiment of
the invention is shown. The embodiment is similar to the embodiment shown
in Fig. 20. However, in this particular embodiment, the connection element
20 and the covering element 10 have been subjected to a laser engraving
step according to the invention. Furthermore, an anchor portion 25 made of

an adhesive layer 30 is provided between the two engraved surfaces 11, 21.
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PATENT CLAIMS

1. A method of providing a covering element with a connection
element for covering a hinge part of a roof window comprising the steps of:

a) engraving an interior surface of the covering element to provide
an engraved surface with at least one cavity by subjecting the covering
element to a laser beam at a polar angle, a1; and

b) attaching the connection element to the covering element by
introducing an anchor portion of the connection element into the least one

cavity.

2. A method according to claim 1, wherein the at least one cavity is
engraved at a polar angle, a1, different from O degrees, preferably between
10 and 80 degrees, more preferably between 15 and 70 degrees, most

preferably between 20 and 60 degrees.

3. A method according to any of the preceding claims, wherein step a)
further comprises engraving the engraved surface with at least one further
cavity by subjecting the covering element to a laser beam from a different
direction than that used to engrave the at least one cavity, such that the at
least one cavity and the at least one further cavity does not extend into the

engraved surface in parallel directions.

4. A method according to claim 3, wherein the at least one cavity and
the at least one further cavity are engraved at the same polar angle, a1, but

at different azimuth angles.

5. A method according to any of the preceding claims, wherein the at
least one cavity and/or at least one further cavity form a pattern in the surface
of the covering element, the pattern is preferably chosen from a mesh, grid,

circle or a spiral.
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6. A method according to any of the preceding claims wherein the
covering element is made from plastic or metal, preferably aluminum or

coated aluminum.

7. A method according to any of the preceding claims, wherein the laser
engraving is performed by at least two lasers, wherein the at least two lasers
provide a laser beam from different polar and/or azimuth angles on the

engraved surface of the covering element.

8. A method according to any of the preceding claims, wherein the
anchor portion is a thermoplastic polymer, and the step of introducing the
anchor portion into the engraved surface in step b is performed by melting
the anchor portion of the connection element and allowing the melted anchor

portion to settle into the cavities of the engraved surface.

9. A method according to claim 8, wherein the melting of the anchor
portion of the connection element is accomplished by laser, heat, or ultra-

sound.

10. A method according to any of claims 1 to 7, wherein the connection
element is molded directly on the engraved surface, whereby the anchor

portion is introduced into and formed in the engraved surface.

11. A method according to claim 10, wherein the molding of the
connection element to the covering element is performed by injection

molding.
12. A method according to any of claims 1 to 7, wherein the anchor
portion is an adhesive provided in a layer between the engraved surface of

the covering element and the connection element.

13. A method according to claim 12, wherein the engraved surface of
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the covering element facing the adhesive layer is subjected to step a.

14. A method according to claim 12 and 13, wherein the adhesive is a

light-curable adhesive, preferably a UV-curable adhesive.

15. A method according to any of the previous claims, wherein the
method comprises an additional step of pressing the covering element and
the connection element against each other during and/or subsequently after

step b).

16. A covering element for covering a hinge part of a roof window, said
covering element having an exterior side and an interior side and comprising
a connection element, adapted for connecting the covering element to the
hinge part, attached to the interior side,

wherein an engraved surface of the interior side comprises at least one
cavity extending into the engraved surface at a polar angle a1, and

the connection element comprises an anchor portion which is retained

in the at least one cavity.

17. A covering element according to claim 16, wherein a, is different
from O degrees, preferably between 10 and 80 degrees, more preferably

between 15 and 70 degrees, most preferably between 20 and 60 degrees.

18. A covering element according to claim 16 or 17, wherein the
engraved surface comprises at least one further cavity extending into the
engraved surface at a different direction than the at least one cavity, such
that the at least one cavity and the at least one further cavity does not extend

into the engraved surface in parallel directions.

19. A covering element according to any of claims 16 to 18, wherein
the anchor portion is provided by an adhesive, preferably a light-curable

adhesive, more preferably a UV-curable adhesive.
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20. A covering element according to any of claims 16 to 18, wherein

the connection element is made from a thermoplastic.
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