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A ROOF WINDOW SYSTEM COMPRISING AN INFLATABLE SEALING ELEMENT, AND A
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(57)  Aroof window system (1) comprising of a frame
(2) with a top member (21), a bottom member (24), two
side members (22, 23), an operating elementand a seal-
ing element (80) with a tubular hollow profile (80.1). The
sealing element (80) is made from a flexible material;
thus the hollow profile (80.1) can assume an inflated or
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positioning the operating elementin a closure or an open-
ing position, the hollow profile can become inflated or
deflated, respectively, and improved sealing, insulation
and/or sound dampening properties are achieved.
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Description
Technical Field

[0001] The present invention relates to a roof window
comprising a frame with a top member, a bottom member
and two side members, and a pane-carrying sash placed
within the frame and having a top member, a bottom
member and two side members, said sash comprising
an operating element on the sash top member or the
sash bottom member and configured to assume an open-
ing position and a closure position to provide opening
and closure, respectively, of the sash relative to the
frame, and a set of sealing elements comprising at least
one sealing element arranged on the frame or the sash.
The invention furthermore relates to a method of sealing
a roof window.

Background Art

[0002] Roofwindows have been known for years, and
the presence of such roof windows in roof structures of
buildings have greatly improved light intake. Such roof
windows are operated, i.e. opened and closed, by pro-
viding an operating element in the form of a handle or
handle bar, e.g. an elongate bar, fixed to a flap rotatably
connected to the sash and a locking mechanism, e.g. a
lock casing or striking plate placed on the frame. The
operation of the operating element may be carried out
manually or by semi- or fully automatic operating means,
comprising for instance a chain operator. Such roof win-
dows are also quite often provided with a ventilation ar-
rangement, e.g. an opening for ventilation either though
the frame or the sash and said opening is provided with
means for regulation of the air through the opening. Dur-
ing exposure to different weather conditions, interior por-
tions of the roof windows are protected by coverings el-
ements that are placed and fastened to the exterior sur-
face of the roof window, i.e. the frame and the sash.
[0003] Traditionally, roof windows which pivot around
a centre hinge axis have previously been provided with
a striking bead gasket on the sash and frame, such that
the sash striking bead gasket is only mounted on the
bottom and side members of the sash and only up to the
hinges, and conversely, on the top and side members of
the frame and only down to the hinges. This particular
configuration is due to the fact that the top part of the
sash moves inwards, i.e. to the interior in the room of the
building in which the roof window is installed, and the
bottom of the sash outwards in pivoting roof windows.
[0004] In general, it is desired to keep mutually facing
sides of the frame and sides in roof windows as close
together as possible in the closed position of the sash to
limit the size of the spacing or gap between the frame
and sash in order to minimise heat loss, draught, noise
etc. Combined with the fact that it is also a wish to keep
the frame and sash members as slender as possible and
with minimal abutment surfaces perpendicular to the di-
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rections of opening and closing while at the same time
allowing for smooth operation, closing of the spacing be-
tween sash and frame in roof windows poses particular
challenges.

[0005] While appropriate positioning of gaskets has
been known to provide adequate closure of the spacing,
or gap, between the frame and sash, modern days’ roof
windows are typically provided with an additional sealing
element to provide improved sealing, insulation and/or
sound dampening.

[0006] One example of such a roof window is shown
and described in Applicant’s European Patent No. EP 2
738 339 B1. The configuration with sealing in two levels
provides for excellent sealing, insulating and sound
dampening. However, there is still room forimprovement.

Summary of Invention

[0007] Itis an object of the presentinvention to provide
a roof window with improved sealing, insulation and/or
sound dampening properties, and which at the same time
offers facilitated operation.

[0008] In a first aspect, this and further objects are
achieved by means of a roof window system of the kind
mentioned in the introduction, which is furthermore char-
acterised in that at least one sealing element of said set
is made from a flexible material and comprises a sub-
stantially tubular hollow profile, the hollow profile being
configured to assume an inflated state and a deflated
state, the inflated state being obtained by filling with a
fluid in the closure position of the operating element and
the deflated state being obtained by release of the fluid
in the opening position of the operating element, and that
the at least one sealing element seals a gap between the
sash and the frame when the hollow profile isinits inflated
state and is filled with the fluid.

[0009] By providing a roof window system with the
above characteristics an improvement of the sealing and
insulation between the frame and the sash are provided,
just as an improved sound dampening in the closed po-
sition of the roof window is achieved. In this way, it is
possible to perform opening and closing of the sash rel-
ative to the frame while the hollow profile of the inflatable
sealing elementis in its deflated state. In turn, this entails
that the frictional resistance exerted by the sealing ele-
mentis reduced during the movement of the sash relative
to the frame, and that the risk of damaging the sealing
element is reduced or eliminated. This has shown to not
only facilitate operation but also increase the lifetime of
the components involved. It is noted that the term "de-
flated" should be interpreted to encompass states in
which the fluid has been simply released from the hollow
profile, and in which the fluid has been actively dis-
charged, i.e. emptied by active suction.

[0010] Alternatively, or additionally, the sealing ele-
ment may be provided with larger transverse dimensions
than what would have otherwise been possible. While
the sash may thus pass the inflatable sealing element
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substantially unhindered when the hollow profile of the
sealing element is in its deflated state, in those cases
where the sealing element is positioned on the frame,
the hollow profile - when filled with a fluid to assume its
inflated state - is able to bridge the gap formed between
the frame and the sash in the closed position of the roof
window system. Correspondingly, if the inflatable sealing
element is provided on the sash, the sash including the
deflated sealing element is able to assume the closed
position of the roof window system without risking that
the sealing element snags on or is dragged along the
frame during the closing movement.

[0011] Since the inflatable sealing elementis only filled
with fluid once the sash is a position close to the frame
and the operating element is brought to its closure posi-
tion, operation of the roof window is not hindered during
the closing movement and the otherwise force-requiring
task of pulling the sash tight and at the same time moving
the operating element to its closure position in prior art
roof windows is substantially eliminated.

[0012] In a presently preferred embodiment, the seal-
ing element is at least partially arranged in a groove ex-
tending in the longitudinal direction of the top member,
the bottom member and the side members of the frame
or the sash. In this way, it is possible to form a coherent
tubular passageway in the gap, along the outer periphery
of the sash and/or the inner periphery of the frame. The
sealing element may be placed either on the frame or on
the sash, or conceivably on both of the sash and the
frame, to provide optimum flexibility in the configuration.
The groove may comprise a stepped groove opening
more preferably such that the sealing element is able to
be accommodated substantially in its entirety in the
groove and optionally in the stepped groove opening in
the deflated state of the sealing element. By forming the
groove with an enlarged groove opening, or alternatively
by forming the groove itself with appropriate dimensions,
the deflated sealing element may be accommodated in
the groove in its entirety, thus avoiding that any parts of
the sealing element protrude from beyond the inner side
of the frame or the outer side of the sash.

[0013] In a further development of the presently pre-
ferred embodiment, the sealing element comprises a fas-
tening portion connected to or integral with the hollow
profile. In this way, the hollow profile and the fastening
portion may be provided with different properties and
even from different materials. The fastening portion is
preferably insertable into said groove extending in the
longitudinal direction of the top member, the bottom
member and the side members of the frame or the sash.
By this configuration, as safe retention of the inflatable
sealing element is obtained. The fastening portion and
the hollow profile may for instance be co-moulded or co-
extruded of the same or different materials.

[0014] Since the inflatable sealing element does not
need to provide the flexibility and resilience needed by
the material itself, but through the intermediate of the
hollow profile, medium-soft or even medium-hard mate-
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rials may be selected. It is preferred that the sealing el-
ement is made from a material having a Shore A hard-
ness of 50 A to 60 A. This is for instance achievable by
most rubber materials.

[0015] The dimensions of sealing element and in par-
ticular of the substantially tubular hollow profile may be
chosen in accordance with other components of the roof
window system. Suitable values have proven to include
awallthickness of 0.1 to 2 mm and atransverse thickness
in the inflated state of 5 to 15 mm. Such values provide
a combination of dimensions suitable for providing sat-
isfactory sealing of the sealing element in the inflated
state yet allowing deformation or collapse when deflated.
[0016] The inflatable sealing element could in principle
be brought to seal against any surface in the closure po-
sition of the operating element. However, in one presently
preferred embodiment, the opposing sash or frame com-
prises a counter-profile having a shape suitable for fitting
the sealing element in its inflated state, said counter-pro-
file preferably comprising a recess. This provides for op-
timum utilisation of the inflated state of the sealing ele-
ment, thus bridging the gap between the frame and sash
substantially completely.

[0017] Inafurtherpresently preferred embodiment, the
sealing element is placed on an inner face of the each
of the top member, bottom member and two side mem-
bers of the frame. Placing the inflatable sealing element
provides for a number of advantages; the frame is sta-
tionary relative to the roof structure and any wiring re-
quired to operate either the roof window itself, any ac-
cessories such as roller blinds etc, or the assembly cou-
pled to the inflatable sealing element is easily connected
to the mains power of the building. The sealing element
is preferably arranged in a groove, optionally with a
stepped groove opening, at an interior side of the gap
between the sash and the frame. In this way, the sealing
element offers a last line of defence, so to say, against
any draught, precipitation, or sound from entering the
room of the building from the exterior surroundings.
[0018] Inaparticularly advantageous embodiment, the
frame and/or sash further comprises a striking bead gas-
ket to provide a two-level sealing, preferably arranged in
a groove in members of the frame and/or sash. In this
way, the striking bead gasket provides one sealing plane,
which also ensures some insulating and sound-dampen-
ing properties, and the inflatable sealing element adds
an additional layer.

[0019] In a preferred further development of the above
embodiments, the at least one striking bead gasket is
provided at an exterior side of the gap between the sash
and the frame. Thatis, the striking bead gaskets provides
an exterior weather and sound barrier when the roof win-
dow is closed, and the inflatable sealing element forms
a barrier towards the interior.

[0020] The principles underlying the invention may be
applied to any type of roof window but is particularly ap-
plicable in pivoting roof windows, in which the sash is
pivotable around a hinge axis, said hinge axis being pref-
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erably positioned substantially centrally in the longitudi-
nal direction of the side members of the sash and frame.
Due to the fact thatthe top part of the sash movesinwards
and the bottom of the sash outwards, the gaskets have
traditionally been placed alternatively on the frame and
the sash above and below, respectively, the hinge axis.
With the present embodiment, it is possible to place the
inflatable sealing element as a continuous sealing ele-
ment on the sash and/or the frame. Configurations in
which the inflatable sealing element forms a U-shape as
with traditional sealing and placed on the frame or the
sash are of course also conceivable.

[0021] Inafurther developmentof embodiments of piv-
oting roof windows having also a striking bead gasket,
an inner face of each sash side member is provided with
an abutment portion at or near an exterior side of the
sash side member, at least from a position at the hinge
axis and to the top member of the sash, and each frame
side member is provided with an exterior groove to ac-
commodate one frame-side striking bead gasket, the
abutment portion of the sash side member being config-
ured to interact with the frame-side striking bead gasket
in the closed position of the sash.

[0022] In one embodiment, the operating element to
provide opening and closure of the sash relative to the
frame is a ventilation flap rotatably connected with the
sash top member and providing ventilation through an
opening in the sash top member in an open position of
the ventilation flap. Such a ventilation flap is present in
roof windows on the market and operation thereof is log-
ical and well-known. As an alternative, a handle tradition-
ally positioned at the bottom of top-hung roof windows
may function as an operating element.

[0023] In a presently preferred embodiment, the seal-
ing element is in fluid communication with a pressure
source, the pressure source being configured to provide
the fluid to fill the hollow profile of the sealing element in
the closure position of the operating element, wherein
said operating element may be a ventilation flap pivotally
hinged to the sash and providing ventilation through ven-
tilation openings in the sash when the flap is in its open
position. While the fluid to fill the hollow profile of the
sealing element could in principle be introduced by any
suitable means, a pressure source is a reliable means
of obtaining a controlled inflation and deflation. It has
been recognised that the invention functions well also
with limited pressure levels, and hence a pressure in the
sealing element filled with the fluid may preferably not
exceed 1 bar. The fluid may comprise a gas such as air
which is readily accessible.

[0024] In a further development of the above-men-
tioned embodiments, the sealing element is functionally
connected to a piston, the piston being connected to the
pressure source and configured to release the fluid from
the hollow profile of the sealing element in the open po-
sition of the ventilation flap. Thus, activation and deacti-
vation of the inflatable sealing element is made particu-
larly logical and easy. The piston may be arranged in the
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ventilation flap and the piston may be actuated by the
movement of the ventilation flap into the closed and open
position, respectively.

[0025] In a still further development of these embodi-
ments, the sealing element is coupled to a manometer,
and a control unit is connected to the manometer and to
the pressure source.

[0026] In an alternative, presently preferred embodi-
ment, the pressure source comprises a pump assembly
comprising a pump and a set of valves to allow inflation
and deflation of the hollow profile of the sealing element.
Suitable pumps of a limited size, yet capable of providing
repeated inflation have been increasingly popular in re-
cent years, and commercially available models suitable
for cycling or hiking exist at competitive prices. Since the
gap between the sash and the frame of roof windows is
of a limited size, the volume of fluid to be pumped into
the sealing element 80 is consequently limited. Typical
values of the total inflated volume of the hollow profile of
a sealing element for even relatively large roof windows
are below that of an average bicycle tyre, and the required
pressure to keep the sealing effect satisfactory a fraction
of that required for bicycle tyres. The pump may prefer-
ably be powered by a rechargeable battery, the battery
being more preferably connected to one or more solar
panels facing the exterior of the roof window. In this way,
the roof window including operation of the inflatable seal-
ing element is made self-sufficient and may function as
a stand-alone unit without requiring connection to the
mains power supply of the housing.

[0027] In a second aspect, a method of sealing a roof
window is provided. The method comprises the steps of:
arranging the at least one sealing element on the frame
or the sash of the roof window, bringing the sash from
an open position in which a sash plane forms an angle
to a frame plane to a position in which the sash plane is
substantially parallel to the frame plane, placing the op-
erating element in its closure position, thereby filling the
hollow profile and bringing the hollow profile to its inflated
state to seal the gap between the sash and the frame.
[0028] Other embodiments and advantages will ap-
pear from the detailed description and remaining depend-
ent claims.

[0029] It is noted that the invention relates to all pos-
sible combinations of features recited in the claims.

Brief Description of Drawings

[0030] The present invention will now be described in
more detail with reference to the appended drawings
showing embodiment(s) of the invention.

Fig. 1is a perspective view of a roof window system
in an embodiment of the invention;

Figs. 2 and 3 are schematic sectional views substan-
tially corresponding to sections along the lines Il-l
and -1, respectively, of Fig. 1, showing a sealing
element of an embodiment of the invention partially
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embedded in a frame of the roof window;

Fig. 4 is a partial perspective view, sectional view of
a side frame member substantially corresponding to
a section along the line Il of Fig. 1;

Fig. 5 is a partial perspective, sectional view, sub-
stantially corresponding to Fig. 4, but also showing
a sash of the roof window in an embodiment of the
invention;

Fig. 6 is a principal sketch of the positioning of a
sealing element and additional gaskets in a roof win-
dow system in an embodiment of the invention;
Fig. 7 is a partial perspective view of the top of a roof
window system in an embodiment of the invention,
including a break-out detail view;

Fig. 8 is a schematic view of the roof window system
in an embodiment of the invention;

Fig. 9 is a perspective view of a roof window system
in an alternative embodiment of the invention; and
Fig. 10 is a schematic view of the roof window system
in an embodiment of the invention; and.

Description of Embodiments

[0031] Inthe following detailed description, a preferred
embodiment of the present invention will be described.
However, it is to be understood that features of the dif-
ferent embodiments are exchangeable between the em-
bodiments and may be combined in different ways, un-
less anything else is specifically indicated. It may also be
noted that, for the sake of clarity, the dimensions of cer-
tain components illustrated in the drawings may differ
from the corresponding dimensions in real-life implemen-
tations.

[0032] Itis noted thatterms such as "up”, "down", "left-
hand", "right-hand", "exterior", "interior", "outer", "inner"
are relative and refers to the viewpoint in question. In
general, when referred to an exterior side, this relates to
a side of a roof window in the mounted condition facing
the outdoors or external side of the building. Conversely,
an interior side refers to a side facing the internal side of
the building, i.e. typically a subjacent room including any
light shaft. Terms such as "outwards" and "inwards" are
directions generally perpendicular to an interior-exterior
direction, taking as its base point a centre of the roof
window. A longitudinal direction is, if nothing else is men-
tioned, longitudinal along the length of a frame member
ofthe roof window. ltis to be understood that the arrange-
ment shown in a horizontal orientation is not the normal
orientation as the roof window is installed in an inclined
roof.

[0033] In the figures of the drawing, embodiments of a
roof window according to the invention is shown.
[0034] In the figures, the sizes of layers and regions
are exaggerated for illustrative purposes and, thus, are
intended to illustrate the general structures of embodi-
ments of the present invention. Like reference numerals
refer to like elements throughout, even though they may
not be identical.
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[0035] Referringinitially toFig. 1, a roof window system
1 comprises a roof window with a frame 2 with a top
member 21, a bottom member 24 and two side members
22, 23. Fig. 1 further shows a sash 3 carrying a pane 4
and placed within the frame 2. The sash 3 has a top
member 31, a bottom member 34 and two side members
32, 33.

[0036] The roof window system 1 is provided with an
operating element to provide opening and closure of the
sash 3 relative to the frame 2. In the embodiment shown
in Figs 1 to 8, the sash 3 comprises a ventilation flap 35
constituting the operating element and being rotatably
connected with the sash top member 31 and configured
to provide ventilation through an opening in the sash top
member 31 in an open position of the ventilation flap 35.
This is particularly relevantin a closed position of the roof
window system 1, i.e. when the sash 3 is placed with a
sash plane parallel with a frame plane. In the position
shownin Fig. 1, the roof window system 1 is open, in that
the sash 3 assumes an angle relative to the frame 2. This
is achieved in that the pane-carrying sash 3 is connected
to the frame via a set of hinges 5 connected to the side
members 32, 33 of the sash 3 and to the side members
22,23 of the frame 2. The set of hinges 5 make it possible
for the pane-carrying sash 3 to pivot around a hinge axis
o. During the pivoting movement, the lower, or bottom,
parts of the sash 3, including the bottom member 34,
swing outwards relative to a plane parallel to the frame
plane, and the upper, or top, parts of the sash 3, including
the top member 31, swing inwards relative to the plane
parallel to the frame plane. The respective closing direc-
tions are indicated by arrows Ct and Cb.

[0037] Typically, the ventilation flap 35 is able to as-
sume the following positions: A closure position corre-
sponding to the closed position of the roof window system
1, and an open position, in which it is able to provide
ventilation through said opening in the sash top member
31. In the specific embodiment, in which the ventilation
flap 35 also constitutes the operating member, the ven-
tilation flap 35 is also able to assume an opening position,
in which the locking mechanism (not shown) between
the sash 3 and frame 2 is released. In a manner known
per se, the ventilation flap 35 thus has a dual function as
an operating and locking assembly, by which itis possible
to open, close and lock the sash 3 relative to the frame
1 by means of a locking mechanism comprising one or
more striking plates (not shown in detail) on the top mem-
ber 21 of the frame 2 interacting with latches on the ven-
tilation flap 35.

[0038] In other embodiments, the operating element
may be placed at the bottom of the sash 3 as will be
described further below, or the operating element may
function as a valve placed either in the top or the bottom
of the sash 3 or frame 2.

[0039] Figs. 2 and 3 illustrate the relative positions of
the sash side member 32 relative to the side member 22
of the stationary frame 2 above and below, respectively,
the hinge axis o, as stylised figures, whereas Fig. 4 shows
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a rendering of the frame side member 22 when it is not
interacting with the corresponding sash side member 32,
with the sealing element 80 in its deflated state, and Fig.
5 a rendering with the sash side member 32 interacting
with frame side member 22, corresponding to a closed
position of the roof window when the sash plane is sub-
stantially parallel to the frame plane and the sealing el-
ement 80 is in its inflated state. Figs. 2 to 5 will be de-
scribed jointly.

[0040] Fig. 2 illustrates a sealing element 80 which in
the embodiment shown is arranged on the frame 2. It is
also conceivable to place the sealing element on the sash
3 or sealing elements on both the sash and the frame.
[0041] The sealing element 80 is made from a flexible
material and comprises a substantially tubular hollow
profile 80.1 configured to assume an inflated and a de-
flated state. As will be described in further detail below,
the inflated state is obtained by filling the hollow profile
80.1 with a fluid in the closure position of the ventilation
flap 35 and the deflated state is obtained by release of
the fluid in an open position of the operating element,
here the ventilation flap 35. The release of the fluid com-
prises situations in which the fluid is simply discharged
by allowing the fluid to flow out of the hollow profile 80.1
and active emptying by for instance suction.

[0042] The sealing element 80 seals a gap between
the sash 3 and the frame 2 when the hollow profile 80.1
is in its inflated state and is filled with the fluid. In the
embodiment shown, the sealing element 80 is arranged
in a groove 22a extending in the longitudinal direction of
not only the shown side member 22 of the frame, but also
in the top member 21, the bottom member 24 and the
other side member 23 such that the sealing element 80
forms a coherent structure along an inner face of the
frame 2 and the hollow profile 80.1 of the sealing element
80 a coherent passageway or cavity configured to be
filled with a liquid in order for the sealing element 80 to
assume its inflated state.

[0043] The sealing element 80 placed onthe innerface
of each of the top member 21, bottom member 24 and
two side members 22, 23 of the frame 2 faces an outer
face of each of the top member 31, bottom member 34
and two side members 32, 33 of the sash 3. In the em-
bodiment shown, the sealing element 80 comprises a
fastening portion 80.2 and each frame member, here rep-
resented by side member 22, comprises a longitudinal
groove 22a receiving said fastening portion 80.2. In ad-
dition to the sealing element 80 embedded in the frame
2, or alternatively in the sash 3, the frame 2 and/or the
sash 3 may comprise further gaskets, here in the form
of astriking bead gasket 82 provided in an exterior groove
22c on the frame 2, and a striking bead gasket 83 pro-
vided in an exterior groove 32c on the sash 3, cf. also
the schematic overview of the gasketsin Fig. 6, to provide
a two-level sealing. Here, the striking bead gaskets 82,
83 are provided at an exterior side of the gap between
the sash 3 and the frame 2.

[0044] Inthe embodimentshown, the groove 22a com-
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prises a stepped groove opening 22b which has such
dimensions that that the sealing element 80 is able to be
accommodated substantially in its entirety in the groove
22a and in the stepped groove opening 22b in the deflat-
ed state of the sealing element 80.

[0045] The fastening portion 80.2 is connected to or
integral with the hollow profile 80.1 and should have suf-
ficient integrity to be insertable into and retained within
the groove 22a. The fastening portion 80.2 and the hollow
profile 80.1 may be co-moulded or co-extruded of the
same or different materials.

[0046] To counter-support the sealing element 80, i.e.
to provide a suitable abutment surface, the opposing
sash 3 here comprises a counter-profile having a shape
suitable for fitting the sealing element 80 filled with the
fluid. From Fig. 5 it clearly emerges that while the striking
bead gasket 82 has performed a movement in the height
direction of the frame side member 22, the inflatable seal-
ing element 80 has simply been expanded from its de-
flated state to its inflated state to provide suitable contact
with the counter-profile on the sash side member 32.
[0047] Inthe embodiment shown, such counter-profile
comprises a recess 32b.

[0048] Further details shown in Fig. 2 includes that an
inner face of each sash side member 32 is provided with
an abutment portion 32a at or near an exterior side of
the sash side member 32, 33, in the upper part of the
sash 2, from a position at the hinge axis o and to the top
member (31) of the sash (3), to interact with the frame-
side striking bead gasket 82 in the closed position of the
sash 3 in the exterior groove 22c.

[0049] Inone exemplary embodiment, the substantial-
ly tubular hollow profile 80.1 of the sealing element 80
has a wall thickness which is significantly smaller than
other dimensions of the sealing element. For instance,
the wall thickness may be provided in the range of 0.1 to
2 mm, and the transverse thickness in the inflated state
may be in the range 5 to 14 mm. The sealing element 80
is made from a material having a Shore A hardness of
50 A to 60 A. The pressure in the sealing element 80
filled with the fluid typically does not exceed 1 bar. The
person skilled in the art will select a suitable filling rate
and pressure to allow sufficient sealing when the hollow
profile 80.1 in its inflated state.

[0050] In Fig. 7, the top part of the frame 2 is shown
with a pressure source 85 configured to provide the fluid
to the hollow profile 80.1 of the sealing element 80. Re-
ferring now also to the schematic overview of Fig. 8, the
sealing element 80 is functionally connected to a piston
86 connected to the pressure source 85 in that the piston
86 is configured to release the fluid from the hollow profile
80.1 of the sealing element 80 in the open position of the
ventilation flap 35. A manometer 87 and a control unit 88
are provided to ensure appropriate filling of fluid into the
hollow profile 80.1 of the sealing element 80. The fluid is
a gas, preferably air. A suitable valve assembly may also
be included to allow for the required filling and emptying
of the hollow profile 80.1 of the sealing element 80.
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[0051] Fig. 9 shows a roof window system 1 in an al-
ternative embodiment. Elements having the same or
analogous function as in the above-described embodi-
ment carry the same reference numerals. Only differenc-
es will be described in detail. The roof window of this roof
window system 1 is a so-called top-hung roof window
which pivots for cleaning, i.e. during normal use, the sash
3 is rotated about a hinge axis  at the top of the roof
window, and during cleaning rotated about hinge axis o,
substantially as described in the above embodiment.
Such a window is shown and described in further detail
in Applicant's European patent No. 0 733 146 B1, the
contents of which are hereby incorporated by reference.
To make it possible to pivot the window sash approxi-
mately 180° to a convenient cleaning position, the sash
structure is connected with an intermediate frame with
frame arms, which in the closed position of the roof win-
dow are positioned between the upper parts of the side
members of the frame and sash, and which during normal
use of the window as a top-hung window follow the sash
side members.

[0052] The operating element of the roof window sys-
tem 1is here provided as a handle 36 on the sash bottom
member 34. The roof window system 1 also comprises
a ventilation flap 35, which may either function as an ad-
ditional operating member, that is, being able to assume
an opening position, or provide ventilation only in an open
position as described in the above.

[0053] The sealing element 80 of flexible material and
capable of assuming aninflated state and a deflated state
is here provided on the sash 3. The activation of the in-
flated state is here carried out by setting the handle 36
in the closure position when the sash 3 is closed relative
to the frame 2.

[0054] An overview of a suitable assembly for a com-
pact accommodation of the means to provide the re-
quired functionality is shown in Fig. 10, in which the pres-
sure source comprises a pump assembly 84 comprising
a pump and a set of valves to allow inflation and deflation
of the hollow profile 80.1 of the sealing element 80. The
pump may be powered by a rechargeable battery (not
shown) which may be connected to one or more solar
panels (not shown) facing the exterior of the roof window.
[0055] Other sealing elements including gaskets may
be included as well, but are not indicated.

[0056] The person skilled in the art realizes that the
presentinvention by no elementis limited to the preferred
embodiments described above. On the contrary, many
modifications and variations are possible within the
scope of the appended claims.

[0057] Additionally, variations to the disclosed embod-
iments can be understood and effected by the skilled
person in practicing the claimed invention, from a study
ofthe drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. The mere fact that cer-
tain measures are recited in mutually different dependent
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claims does not indicate that a combination of these
measured cannot be used to advantage.

List of reference numerals

[0058]

1

roof window system

2 frame
21 top member
22 side member
22a groove
22b stepped groove opening
22c exterior groove
23 side member
24 bottom member
3 sash
31 top member
32 side member
32a abutment portion
32b recess
32c exterior groove
33 side member
34 bottom member
35 ventilation flap
36 handle
4  pane
5 hinge
80 sealing element
80.1 tubular hollow profile
80.2 fastening portion of sealing element
82  striking bead gasket (frame)
83  striking bead gasket (sash)
84  pump assembly
85  pressure source
86  piston
87  manometer
88  control unit
o hinge axis
B hinge axis
Ct closing direction, top
Cb closing direction, bottom
Claims
1. A roof window system (1), comprising:

a frame (2) with a top member (21), a bottom
member (24) and two side members (22, 23),
and

a pane-carrying sash (3) placed within the frame
(2) and having a top member (31), a bottom
member (34) and two side members (32, 33),
said sash (3) comprising an operating element
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(35, 36) on the sash top member (31) or the sash
bottom member (34) and configured to assume
an opening position and a closure position to
provide opening and closure, respectively, ofthe
sash (3) relative to the frame (2), and

a set of sealing elements comprising atleastone
sealing element (80, 82, 83) arranged on the
frame (2) or the sash (3),

characterised in that

at least one sealing element (80) of said set is
made from a flexible material and comprises a
substantially tubular hollow profile (80.1), the
hollow profile (80.1) being configured to assume
an inflated state and a deflated state, the inflated
state being obtained by filling with a fluid in the
closure position of the operating element (35;
36) and the deflated state being obtained by re-
lease of the fluid in the opening position of the
operating element (35; 36),

and that the at least one sealing element (80)
seals a gap between the sash (3) and the frame
(2) when the hollow profile (80.1) is in its inflated
state and is filled with the fluid.

2. A roof window system (1) according to claim 1,

wherein the sealing element (80) is at least partially
arranged in a groove (22a) extending in the longitu-
dinal direction of the top member (21), the bottom
member (24) and the side members (22, 23) of the
frame (2) or the sash (3), the groove (22a) preferably
comprising a stepped groove opening (22b), more
preferably such that the sealing element (80) is able
to be accommodated substantially in its entirety in
the groove (22a) and optionally in the stepped
groove opening (22b)in the deflated state of the seal-
ing element (80).

A roof window system (1) according to claim 2,
wherein the sealing element (80) comprises a fas-
tening portion (80.2) connected to or integral with
the hollow profile (80.1), the fastening portion (80.2)
being preferably insertable into said groove (22a)
extending in the longitudinal direction of the top
member (21), the bottom member (24) and the side
members (22, 23) of the frame (2) or the sash (3),
the fastening portion (80.2) and the hollow profile
(80.1) being preferably co-moulded or co-extruded
of the same or different materials.

A roof window system (1) according to any one of
the preceding claims, wherein the sealing element
(80) is made from a material having a Shore A hard-
ness of 50 A to 60 A.

A roof window system (1) according to any one of
the preceding claims, wherein the substantially tu-
bular hollow profile (80.1) of the sealing element (80)
has a wall thickness of 0.1 to 2 mm, and wherein the
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substantially tubular hollow profile (80.1) has a trans-
verse thickness in the inflated state of 5 to 15 mm.

A roof window system (1) according to any one of
the preceding claims, wherein the opposing sash or
frame comprises a counter-profile having a shape
suitable for fitting the sealing element (80) in its in-
flated state, said counter-profile preferably compris-
ing a recess (32b).

A roof window system (1) according to any one of
the preceding claims, wherein the sealing element
(80) is placed on an inner face of the each of the top
member (21), bottom member (24) and two side
members (22, 23) of the frame (2), preferably in a
groove (22a), optionally with a stepped groove open-
ing (22b), at an interior side of the gap between the
sash (3) and the frame (2).

A roof window system (1) according to any one of
the preceding claims, wherein the frame (2) and/or
sash (3) further comprises at least one striking bead
gasket (82, 83) to provide a two-level sealing, pref-
erably arranged in a groove (22c, 32c) in members
of the frame (2) and/or sash (3).

A roof window system (1) according to claims 7 and
8, wherein the at least one striking bead gasket (82,
83)is provided at an exterior side of the gap between
the sash (3) and the frame (2).

A roof window system (1) according to any one of
the preceding claims, wherein the roof window is a
pivoting roof window, in which the sash (3) is pivot-
able around a hinge axis (a), said hinge axis (o) being
preferably positioned substantially centrally in the
longitudinal direction of the side members of the sash
and frame.

A roof window system (1) according to claims 9 and
10, wherein an inner face of each sash side member
(32, 33) is provided with an abutment portion (32a)
at or near an exterior side of the sash side member
(32, 33), atleast from a position at the hinge axis (a)
and to the top member (31) of the sash (3), and each
frame side member (22, 23) is provided with an ex-
terior groove (22c) to accommodate one frame-side
striking bead gasket (82), the abutment portion (32)
of the sash side member (32) being configured to
interact with the frame-side striking bead gasket (82)
in the closed position of the sash (3).

A roof window system (1) according to any one of
the preceding claims, wherein the operating element
to provide opening and closure of the sash (3) rela-
tive to the frame (2) is a ventilation flap (35) rotatably
connected with the sash top member (31) and pro-
viding ventilation through an opening in the sash top
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member (31) in an open position of the ventilation
flap (35).

A roof window system (1) according to any one of
the preceding claims, wherein the sealing element
(80) is in fluid communication with a pressure source
(85), the pressure source (85) being configured to
provide the fluid to fill the hollow profile (80.1) of the
sealing element (80) in the closure position of the
operating element (35; 36), a pressure in the sealing
element (80) filled with the fluid preferably not ex-
ceeding 1 bar, the fluid more preferably comprising
a gas such as air.

A roof window system (1) according to claims 12 and
13, wherein the sealing element (80) is functionally
connected to a piston (86), the piston (86) being con-
nected to the pressure source (85) and configured
to activate inflation of the sealing element (80) in the
closure position and to release the fluid from the hol-
low profile (80.1) of the sealing element (80) in the
opening position of the ventilation flap (35), the pis-
ton (86) being preferably arranged in the ventilation
flap (35), the piston (86) being more preferably ac-
tuated by the movement of the ventilation flap (35)
into the closed and open position, respectively.

A roof window system (1) according to any one of
claims 13 and 14, wherein the sealing element (80)
is coupled to a manometer (87), and wherein a con-
trol unit (88) is connected to the manometer (87) and
to the pressure source (85).

A roof window system (1) according to any one of
claims 13 to 15, wherein the pressure source com-
prises apump assembly (84) comprising a pump and
a set of valves to allow inflation and deflation of the
hollow profile (80.1) of the sealing element (80), said
pump being preferably powered by a rechargeable
battery, the battery being more preferably connected
to one or more solar panels facing the exterior of the
roof window.

A method of sealing a roof window (1) according to
any one of claims 1 to 16, comprising the steps of:

arranging the at least one sealing element (80)
on the frame (2) or the sash (3) of the roof win-
dow (1),

bringing the sash (3) from an open position in
which a sash plane forms an angle to a frame
plane to a position in which the sash plane is
substantially parallel to the frame plane,
placing the operating element (35; 36) in its clo-
sure position, thereby filling the hollow profile
(80.1) and bringing the hollow profile (80.1) to
its inflated state to seal the gap between the sash
(3) and the frame (2).
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