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Description
Technical Field

[0001] The presentinvention relates to a roof window,
particularly for installation in an inclined roof surface,
comprising a frame having a plurality of frame members
including a frame top member with an outer surface, and
a reinforcement member formed as a separate element
and connected to the outer surface of the frame top mem-
ber in a mounted condition, the reinforcement member
having a length dimension and a width dimension con-
figured to cover a substantial part of the outer surface of
the frame top member.

Background Art

[0002] When installing roof windows in a roof, the sta-
tionary frame is often mounted at a relatively early point
in time relative to the finishing work including the subse-
quent connection of the sash and other components. The
reasons for this are many, including the need for adapting
the surrounding roofing on the external side and fitting
lining panels on the internal side. During this period, the
frame sits unprotected on the roof, and while the aperture
which will later accommodate the sash is typically cov-
ered by a tarpaulin or the like, the frame itself is exposed
in the roof surface. Installers, roofers, construction work-
ers, architects and other people walk on the roof, and it
sometimes happens that the top of the roof window is
stepped upon, either involuntarily or in the belief that this
is unproblematic. This applies in particular to the top
member of the frame. As the frame top member is an
element with some longitudinal extension but of a rela-
tively slender thickness, and the sash is still not present
to provide a counter force, the load from the weight leads
to a bending moment that may be quite substantial, in
addition to smudging the outer surface of the frame,
which is less critical, the bending moment can at worst
lead to cracks in the material of the frame top member
and/or in the inner surface which will be visible in the
mounted condition. To this end, itis customary to provide
a separate reinforcement member fastened to the frame
top member to prevent damaging. Typically, the rein-
forcement member is made of a piece of metal having
such length, thickness and width dimensions that the re-
inforcement member covers a substantial part of the out-
er side of the corresponding frame top member. While
metal is a well-known material with excellent strength
properties, and which may furthermore be re-cycled after
the life-span of the roof window, such a reinforcement
member is most often fastened to the frame top member
at the manufacturing site and hence adds to the weight
of the overall roof window. Furthermore, and more prob-
lematic, the metal reinforcement member constitutes a
cold bridge in the mounted condition, thus detracting from
the thermal properties of the roof window.
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Summary of Invention

[0003] Itis therefore the object of the invention to pro-
vide a roof window, in which the reinforcement of the
frame top member is satisfactory but which at the same
time makes it possible to provide improved insulating
properties.

[0004] This is achieved with a roof window of the kind
mentioned in the introduction, which is further character-
ised in that the reinforcement member comprises at least
a first profile of a metal material and a second profile of
a plastic material releasably connected to each other. In
addition to providing protection against smudging of the
outer surface of the frame top member and elementary
strength properties, the plastic second profile contributes
to improving the insulating properties of the reinforce-
ment member, while the metal first profile ensures that
in particular resistance to bending is achieved. By form-
ing the reinforcement member as a composite member
which may be assembled and dissembled in areleasable
manner, it is at the same time ascertained that the rein-
forcement member may be disposed of in an environ-
mentally responsible manner.

[0005] Based on the recognition that the full-metal re-
inforcement member of the prior art was actually over-
dimensioned, the respective dimensions of the first pro-
file and the second profile may be chosen appropriately.
In a presently preferred embodiment, the length of the
first and second profile is substantially identical, and the
width of the second profile is larger than the width of the
first profile by a factor in the range 2 to 10, preferably 4
to 8. Thus, letting the plastic second profile form the ma-
jority of the area of the reinforcement member ensures
adequate insulating properties while retaining satisfac-
tory strength. Even in such cases where the metal first
profile only constitutes 10-20% of the total width of the
reinforcement member, the mechanical properties have
proven sufficient for normally occurring incidents.
[0006] In a mechanically advantageous embodiment,
the first profile comprises a base portion configured to
extend substantially in parallel with the outer surface of
the frame top member in the mounted condition and a
leg portion extending substantially perpendicular to the
base portion and comprising a first flange portion and a
second flange portion, the first flange portion extending
between the base portion and an upper edge and the
second flange portion extending between the upper edge
and a lower edge. By doubling the material of the first
profile in this manner, a vastimprovement in the strength
of the reinforcement member is achieved in a simple
manner.

[0007] Inafurtherpresently preferred embodiment, the
first profile is provided with engagement means to coop-
erate with receiving means in the second profile. In prin-
ciple, such engagement means may be placed also on
the second profile and the receiving means in the first
profile, as long as the required releasable connection is
formed in an operative manner. In a preferred develop-
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ment of this further preferred embodiment, the engage-
ment means of the first profile comprises at least one
perpendicular leg section extending from the base por-
tion and at least one protruding leg section in conjunction
with the perpendicular leg section and extending sub-
stantially in parallel with the base portion, preferably two
perpendicular leg sections and two protruding leg sec-
tions are provided, the protruding leg sections preferably
extending away from each other. In this manner, a form-
locking engagement is achieved between the first and
second profile, thus eliminating the risk of untimely re-
lease of the engagement.

[0008] Inanother presently preferred embodiment, the
reinforcement member comprises a third profile in the
form of a foam plate, preferably of an elastic polymer
foam material having a thickness of 2 to 5 mm. This pro-
vides for additional insulation and protection of the frame
top member. It is preferred that the foam plate is posi-
tioned on the side of the second profile opposite to the
first profile and faces the outer surface of the frame top
member in the mounted condition.

[0009] The material of the metal first profile may in prin-
ciple be chosen in any suitable manner. It is preferred
that the material is steel, preferably having a thickness
of 0.5 to 1.5 mm, preferably coated with an alloy such as
Al-Zn, and preferably formed by rolling. This provides for
a durable component having excellent manufacturing
and wear-resistant properties.

[0010] Correspondingly, the plastic material of the sec-
ond profile may in principle be any material able to fulfil
the requirements to durability, UV resistance etc. A suit-
able material and dimension has been found in Acrylo-
nitrile butadiene styrene (ABS), preferably having a thick-
ness of 2 to 5 mm, preferably reinforced by glass fibre,
preferably having an E-modulus of at least 4 GPa and a
tensile strength of at least 50 MPa as tested according
to EN/ISO 527-2.

[0011] Other presently preferred embodiments and
further advantages will be apparent from the subsequent
appended claims, detailed description and drawings.

Brief Description of Drawings

[0012] In the following description embodiments of the
invention will be described with reference to the sche-
matic drawings, in which

Fig. 1 is a perspective view of a roof window, seen
from the interior side and in an open position, includ-
ing a prior art reinforcement member;

Fig. 2 is a perspective view, on a larger scale, of a
prior art reinforcement member;

Fig. 3 is a perspective view of an embodiment of the
reinforcement member of a roof window according
to the invention;

Fig. 4 is an exploded plan view of the first profile and
the second profile of the embodiment of the rein-
forcement member shown in Fig. 3;
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Figs 5 and 6 are partial perspective views, seen from
different angles, of an embodiment of the reinforce-
ment member of the roof window according to the
invention;

Fig. 7 is a partial perspective view of the first profile
of the reinforcement member shown in Figs 5 and
6; and

Fig. 8 is a partial perspective sectional view of the
reinforcement member of Figs 5 and 6.

Description of Embodiments

[0013] Referring initially to Fig. 1, the general configu-
ration of a roof window which is top-hinged during normal
operation and which pivots for cleaning is shown. Such
a window is shown and described in further detail in Ap-
plicant’s European patent No. 0 733 146 B1, the contents
of which are hereby incorporated by reference.

[0014] The roof window here comprises a primary
frame in the form of a stationary frame 1 configured for
installation in an inclined roof surface. At least one sec-
ondary frame is connected to the stationary frame 1, in
the embodiment shown a first secondary frame in the
form of a sash 2 carrying a pane 4, and a second sec-
ondary frame in the form of an intermediate frame 3. The
intermediate frame 3 is fastened to the stationary frame
at a top mounting fitting 5, and the sash 2 is hinged at
the top of the roof window, via the intermediate frame 3
to the stationary frame 1, to render the roof window top-
hung during normal operation. The sash 2is also pivotally
connected to the intermediate frame 3 in order to be able
to rotate the sash 2 to provide access to the outside of
the pane 4, for instance for cleaning purposes. To that
end, the intermediate frame 3 is provided with a frame
hinge part 6 of pivot hinge fitting. Although not shown in
detail, it is clear to the skilled person that the sash 2 is
provided with the counterpart sash hinge part of the pivot
hinge fitting. A lifting device 9 is provided to assist in the
opening of the window, that is, bringing the secondary
frame or frames to an angled position relative to the pri-
mary frame. Here, from a closed position, the user oper-
ates the operating device of the window in the form of a
handle 7 at the bottom member of the sash 2. Finally,
the roof window is provided with a ventilation device 8
acting to allow passage of air also in the closed position
of the window.

[0015] Although a top-hung roof window is shown and
described, the principles underlying the invention are
generally applicable to all types of roof windows though,
including roof windows pivoting about a central axis,
about an axis offset from the centre, and top-hung sky-
lights which do not pivot for cleaning, and fixed, i.e. non-
openable skylights.

[0016] In Fig. 1, a prior art reinforcement member 10’
is indicated on the top member of the frame 1. As is cus-
tomary in the art, the reinforcement member 10’ is made
fully of metal.

[0017] In the following, embodiments of a reinforce-
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ment member 10 of a roof window according to the in-
vention will be described with reference to Figs 3 to 8. It
is understood that the reinforcement member 10 in its
mounted condition is connected to the outer surface of
the frame top member of a roof window as the one shown
in Fig. 1, and that the drawing figures referred to show
the reinforcement members for reasons of easy reada-
bility. Furthermore, itis recognised that the reinforcement
member 10 has a length dimension and a width dimen-
sion configured to cover a substantial part of the outer
surface of the frame top member. As roof windows come
in different sizes, it is understood that the person skilled
in the art will be able to select such suitable length and
width dimensions without undue burden.

[0018] Referring first to Figs 3 and 4, it is shown how
the reinforcement member 10 comprises at least a first
profile 20 of a metal material and a second profile 30 of
a plastic material releasably connected to each other.
[0019] In the embodiment shown, the length L of the
first profile 20 and the second profile 30 is substantially
identical, thus corresponding to a major part of the length
of the frame top member. The width W2 of the second
profile 30 is larger than the width W1 of the first profile
20 by a factor in the range 2 to 10, preferably 4 to 8. As
the first profile 20 and the second profile overlap some-
what in the assembled condition, the combined width of
the respective width dimensions W1 and W2 is larger
than the resultant width of the assembled reinforcement
member. Again, it is recognised that the person skilled
in the art will choose suitable values of the width dimen-
sions to fit the outer side of the frame top member.
[0020] Turning now to Figs 5 to 8, the configurations
of the first and second profiles in a specific embodiment
will be described in more detail. Thus, the first profile 20
comprises a base portion 21 configured to extend sub-
stantially in parallel with the outer surface of the frame
top member in the mounted condition and a leg portion
extending substantially perpendicular to the base portion
21 and comprising a first flange portion 22 and a second
flange portion 24, the first flange portion 22 extending
between the base portion 21 and an upper edge 23a and
the second flange portion 24 extending between the up-
per edge 23a and a lower edge 23b. Another advanta-
geous feature of this embodiment is that the transitions
between the individual portions of the first profile are
rounded to increase the strength properties even further,
but also to provide better handling characteristics, as the
lack of sharp edges will reduce the risk of damage to
people and property. Also from a manufacturing point of
view, the rounded edges are an advantage, since metal
forming techniques such as rolling may be used. The
metal material of the first profile 20 is here steel, for in-
stance in the form of sheet metal with a suitable thickness
of for instance 0.5 to 1.5 mm. The sheet metal is prefer-
ably coated with an alloy such as Al-Zn to increase du-
rability and resistance to corrosion.

[0021] Asshown,thedistance betweenthe upperedge
23a and the lower edge 23b is larger than the distance
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between the upper edge 23a and the base portion 21
such that the second flange portion 24 protrudes below
the base portion 21. In turn, this entails that the second
flange portion 24 may be positioned around the transition
between the outer surface of the frame top member and
an inner surface of the frame top member.

[0022] Shown most clearly in Fig. 7, a third flange por-
tion 26 is provided in conjunction with the second flange
portion 24, extending from the lower edge 23b up to sub-
stantially an underside of the base portion 21. This in-
creases the strength of the first profile 20 even further.
[0023] Furthermore, a hook portion 25 is in the embod-
iment shown formed in conjunction with the second
flange portion 24 and also the third flange portion 26, in
at least one longitudinal end, here both ends, of the first
profile 20 to extend beyond the length L of the first profile
20, measured on the parts other than the hook portion
or portions 25.

[0024] In order to ensure that the releasable connec-
tion between the first profile and the second profile is able
to be carried out in a reliable manner, the first profile 20
is provided with engagement means 27 to cooperate with
receiving means 37 in the second profile 30. This will be
described in further detail below.

[0025] Turning again specifically to Fig. 7, it is seen
how in the embodiment shown, the engagement means
27 of the first profile 20 comprises at least one perpen-
dicular leg section 28a extending from the base portion
21 and at least one protruding leg section 29a in con-
junction with the perpendicular leg section 28a and ex-
tending substantially in parallel with the base portion 21.
Here, there are two perpendicular leg sections 28a, 28b
and two protruding leg sections 29a, 29b are provided,
the protruding leg sections 29a, 29b extending away from
each other. In the specific embodiment shown, the leg
sections have been formed by cut-out and bent sections
of the base portion 21, confer the presence of openings
21a and 21b in the base portion 21.

[0026] The second profile 30 comprises, in the embod-
iment shown, a substantially plane base portion 31 in
which a number of apertures are provided, including at
least a plurality of holes 34, 35 for receiving fastening
means, said plurality preferably including openings
and/or cut-outs 32, 33 for accommodating parts of the
roof window. Although not shown in detail, it is apparent
that such fastening means may include screws with ap-
propriate head size to fasten the reinforcement member
10 to the outer surface of the frame top member. The
plastic material of the second profile 30 is here chosen
as an Acrylonitrile butadiene styrene (ABS). The thick-
ness of the second profile is chosen in accordance with
the material parameters and the desired properties. It
could have also have a density in the range of 1100-1220
g/lcm3 and a thermal conductivity in the range of
1=0,1-0,26 W/mK. The second profile 30 may be rein-
forced by glass fibre, and should preferably show an E-
modulus of at least 4 GPa and a tensile strength of at
least 50 MPa as tested according to EN / ISO 527-2.
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Typically, a thickness in the range 2 to 5 mm will be suit-
able.

[0027] One of the plurality of apertures here includes
an aperture 37 forming the receiving means cooperating
with the engagement means 27 of the first profile 20. As
indicated in Fig. 7, the aperture 37 forming the receiving
means has such dimensions that at least one perpendic-
ular leg section 28a, 28b fits in the aperture but the at
least one protruding leg section 29a, 29b at least partly
protrudes beyond the aperture 37.

[0028] Eventually, the reinforcement member 10 com-
prises, as shown in Figs 5 to 6 and 8, a third profile in
the form of a foam plate 40, preferably of an elastic pol-
ymer foam material such as a polyethylene foam, with a
density in the range of m=15-100 g/cm3 and a thermal
conductivity in the range of 1=0,02-0,06 W/mK, having a
thickness of 2 to 5 mm.

[0029] In the embodiment shown, the foam plate 40 is
positioned on the side of the second profile 30 opposite
to first profile 20 and faces the outer surface of the frame
top member in the mounted condition. The foam plate 40
also covers the protruding leg sections 29a, 29b in the
mounted condition. The connection between the foam
plate 40 and the second profile 30 may be carried out in
any suitable manner, for instance by an adhesive; how-
ever, the entire reinforcement member 10 is fastened to
the outer surface of the frame top member, and the foam
plate 40 is placed entirely below the second profile 30 in
the mounted condition.

[0030] The reinforcement member 10 is provided on
the roof window according to the invention by first forming
the first profile 20, the second profile 30 and optionally
the third profile or foam plate 40 individually. Subsequent-
ly, the first profile 20 is releasably connected to the sec-
ond profile 30, in the embodiment shown by engaging
the engagement means 27 of the first profile with the
receiving means of the second profile by inserting the leg
sections 28a, 28b, 29a, 29b into the aperture 37 in the
second profile 30. The foam plate 40 is either attached
to the second profile before or after the engagement.
Thus, the reinforcement member 10 is now in the form
of a separate element and will be fastened to the frame
top member to provide the finished roof window.

[0031] In the following, various configurations of the
reinforcement member will be described by comparative
examples, taking their outset in a reinforcement member
with a length L of 980 mm and a total width of 80 mm and
material properties within the ranges described above
for the various materials.

[0032] The properties of the reinforcement member 10
in respect of its insulating properties vary depending of
the actual dimensions, but improvements in the overall
U-value for the member falls within a range of 0.005 to
0.03 W/m2K as described in more detail in the following
examples I-1Il.
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Example |

[0033] Byreducing the cross sectional area of the met-
al first profile from 120 mm?2 as in the prior art construc-
tions to 40 mm2 and having inserted a plastic second
profile with a cross sectional area of approximately 300
mm2, and having the foam third profile with an area of
100 mm?2 calculations show that an improvement in the
overall U-value ranging from 0.005 to 0.01 W/m2K could
be obtained.

Example Il

[0034] Having a metal first profile and a plastic second
profile as described in Example | and a foam third profile
with a cross sectional area of approximately 200 mm?2,
an improvement in the U-value could be calculated to fall
within the range of 0.009 to 0.018 W/m2K.

Exampile Il

[0035] Having a metal first profile as described in Ex-
ample | and a foam third profile as described in Example
Il and a plastic second profile with a thickness of 5 mm,
an improvement in the U-value could be calculated to fall
within the range of 0.01 to 0.026 W/m2K.

[0036] The invention is not limited to the embodiments
shown and described in the above, but various modifica-
tions and combinations may be carried out within the
scope of the appended claims.

List of reference numerals
[0037]

primary frame (stationary frame)
first secondary frame (sash)
second secondary frame (intemediate frame)
pane
top mounting fitting
frame hinge part of pivot hinge fitting
handle
ventilation device
lifting device
0 reinforcement member

= O 0O N O WN -~

20 first profile

21 base portion

21a  opening

21b  opening

22 first flange portion
23a  upper edge

23b  lower edge

24 second flange portion

25 hook portion

26 third flange portion

27 engagement means

28a  perpendicular leg section
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29a  protroduing leg section
28b  perpendicular leg section
29b  protroduing leg section
30 second profile

31  base portion

32  cut-out

33  opening

34  hole

35 hole

37  receiving means / aperture
40  third profile / foam plate
Claims

1. A roof window, particularly for installation in an in-

clined roof surface, comprising a frame (1) having a
plurality of frame members including a frame top
member with an outer surface, and a reinforcement
member (10) formed as a separate element and con-
nected to the outer surface of the frame top member
in a mounted condition, the reinforcement member
(10) having a length dimension (L) and a width di-
mension configured to cover a substantial part of the
outer surface of the frame top member,
characterised in that

the reinforcement member (10) comprises at least a
first profile (20) of a metal material and a second
profile (30) of a plastic material releasably connected
to each other.

A roof window according to claim 1, wherein the
length (L) of the first profile (20) and the second pro-
file (30) is substantially identical, and wherein the
width (W2) of the second profile (30) is larger than
the width (W1) of the first profile (20) by a factor in
the range 2 to 10, preferably 4 to 8.

A roof window according to claim 1 or 2, wherein the
first profile (20) comprises a base portion (21) con-
figured to extend substantially in parallel with the out-
er surface of the frame top member in the mounted
condition and a leg portion extending substantially
perpendicular to the base portion (21) and compris-
ing a first flange portion (22) and a second flange
portion (24), the first flange portion (22) extending
between the base portion (21) and an upper edge
(23a) and the second flange portion (24) extending
between the upper edge (23a) and a lower edge
(23b).

A roof window according to claim 3, wherein the dis-
tance between the upper edge (23a) and the lower
edge (23b) is larger than the distance between the
upper edge (23a) and the base portion (21) such that
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10.

1.

12.

10

the second flange portion (24) protrudes below the
base portion (21).

A roof window according to claim 4, wherein a third
flange portion (26) is provided in conjunction with the
second flange portion (24), extending from the lower
edge (23b) up to substantially an underside of the
base portion (21).

A roof window according to any one of claims 4 and
5, wherein a hook portion (25) is formed in conjunc-
tion with at least the second flange portion (24), op-
tionally also the third flange portion (26), in at least
one longitudinal end of the first profile (20) to extend
beyond the length (L) of the first profile (20), meas-
ured on the parts other than the hook portion or por-
tions (25).

A roof window according to any one of the preceding
claims, wherein at least the first profile (20) is pro-
vided withengagement means (27) to cooperate with
receiving means (37) in the second profile (30).

A roof window according to claim 7, wherein the en-
gagement means (27) of the first profile (20) com-
prises at least one perpendicular leg section (28a)
extending from the base portion (21) and atleastone
protruding leg section (29a) in conjunction with the
perpendicular leg section (28a) and extending sub-
stantially in parallel with the base portion (21), pref-
erably two perpendicular leg sections (28a, 28b) and
two protruding leg sections (29a, 29b) are provided,
the protruding leg sections (29a, 29b) preferably ex-
tending away from each other.

A roof window according to any one of the preceding
claims, wherein the second profile (30) comprises a
substantially plane base portion (31) in which a
number of apertures are provided, including at least
a plurality of holes (34, 35) for receiving fastening
means, said plurality preferably including openings
and/or cut-outs (32, 33) for accommodating parts of
the roof window.

A roof window according to claim 7 and 9, wherein
said plurality of apertures includes an aperture (37)
forming the receiving means cooperating with the
engagement means (27) of the first profile (20).

A roof window according to claim 8 and 10, wherein
the aperture (37) forming the receiving means has
such dimensions that the at least one perpendicular
leg section (28a, 28b) fits in the aperture but the at
least one protruding leg section (29a, 29b) at least
partly protrudes beyond the aperture (37).

A roof window according to any one of the preceding
claims, wherein the reinforcement member (10)
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comprises a third profile in the form of a foam plate
(40), preferably of an elastic polymer foam material
having a thickness of 2 to 5 mm.

A roof window according to claim 12, wherein the
foam plate (40) is positioned on the side of the sec-
ond profile (30) opposite to first profile (20) and faces
the outer surface of the frame top member in the
mounted condition.

A roof window according to claim 11 and 13, wherein
the foam plate (40) covers the atleast one protruding
leg section (29a, 29b) in the mounted condition.

A roof window according to any one of preceding
claims, wherein the metal material of the first profile
(20) is steel, preferably having a thickness of 0.5 to
1.5 mm, preferably coated with an alloy such as Al-
Zn, and preferably formed by rolling.

A roof window according to any one of the preceding
claims, wherein the plastic material of the second
profile (30) is Acrylonitrile butadiene styrene (ABS),
preferably having a thickness of 2to 5 mm, preferably
reinforced by glass fibre, preferably having an E-
modulus of at least 4 GPa and a tensile strength of
at least 50 MPa as tested according to EN / ISO
527-2.
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Fig. 1 (PRIOR ART)

Fig. 2 (PRIOR ART)
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