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A ROOF WINDOW WITH A SEALING ASSEMBLY

In the roof window (1), a sealing assembly pro-

vides sealing between the sash (3) and frame (2) in an
exterior sealing plane, an intermediate sealing plane and
an interior sealing plane. An interface element (81) pro-
vides the exterior sealing plane at the top and sides of
the roof window (1). The top interface element (81) com-
prises a first additional outer sealing lip (894) and a sec-
ond additional outer sealing lip (895).
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Description
Technical Field

[0001] The present invention relates to a roof window
comprising a frame, a sash, and a pane, in which the
frame comprises a set of frame members including a top
frame member, two side frame members and a bottom
frame member and the sash comprises a set of sash
members including a top sash member, two side sash
members and a bottom sash member, each frame and
sash member defining a longitudinal direction, and the
pane comprises a number of edge portions and an exte-
rior pane surface defining a plane of the roof window in
an assembled condition of the roof window. The invention
furthermore relates to a method of manufacturing such
a roof window.

Background Art

[0002] Roofwindowsto be installedininclined roof sur-
faces come in a variety of types. When selecting a roof
window type for a specific installation location in a build-
ing, parameters such as operability, thermal properties,
weather-tightness, and suitable finishing to the interior
of the building are typically given substantial weight; how-
ever, it is also often desired and in some areas in fact
necessary to factor in the external appearance as well.
This applies in particular when installing roof windows in
conservation areas, in which building regulations may
demand that the roof windows meet standard or local
requirements. Thus, certain requirements apply depend-
ing on whether the installation concerns a newly fitted
roof window, or to replace an existing window or rooflight
as part of a renovation or refurbishment project.

[0003] The windows or rooflights of past times were
typically made of cast iron with single glass pane pieces,
separated by one or more cast iron glazing bars, and the
thermal efficiency of these roof windows or rooflights left
room for improvement. To fulfil the energy performance
required by modern day building regulations, conserva-
tion roof windows are typically provided with an insulating
pane, while at the same time setting out to mimic the look
of traditional rooflights.

[0004] In many installation situations it is a further re-
quirement that the conservation roof window is able to
be installed with a "low profile", i.e. that the height of the
parts of the roof window protruding above the surround-
ing roofing is as small as possible. This is particularly
pronounced in buildings with substantially flat roofing ma-
terials, such as slate or shingle. To meetthis requirement,
most major roof window manufacturers allow installation
in at least two levels, thus accommodating the height of
various roofing profiles and installation conditions.
[0005] With an ever-increasing awareness of environ-
mental considerations and the wish to reduce or even
eliminate the climate footprint of products, there is fur-
thermore a need for providing products which are more
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environmentally friendly in terms of manufacturing, sup-
ply, installation, and use.

[0006] Applicant's EP 2 738 339 A1 shows and de-
scribes a prior art roof window in which measures have
been taken to improve the sound proofing and insulating
properties of a roof window.

[0007] Taking all of the above requirements into ac-
count, it is an ongoing quest to improve a roof window
for conservation purposes.

Summary of Invention

[0008] With this background, it is an object of the in-
vention to provide a roof window in which adequate pro-
tection against exterior conditions is provided.

[0009] Thisand furtherobjects are achieved with a roof
window of the kind mentioned in the introduction which
is furthermore characterised in that each sash member
comprises a profile element, an inner element and an
intermediate element forming a connection between the
profile element and the inner element of each sash mem-
ber in an assembled condition of the sash, that the inner
elements of the sash members form a coherent inner
element sash structure supporting an interior edge por-
tion of the pane in the assembled condition of the sash,
that the profile elements of the sash members are located
along respective exterior edge portions of the pane in the
assembled condition of the sash, that the profile elements
of the top sash member and the two side sash members
are formed as a set of longitudinal profiles of substantially
uniform cross-section, and that a sealing assembly pro-
viding sealing between the sash and frame in an exterior
sealing plane, an intermediate sealing plane and an in-
terior sealing plane.

[0010] By this design, additional protection against the
weather is provided in that the exterior sealing plane pro-
vides a first shield against weather including rain and
other precipitation, wind, sound etc. To protect the una-
voidable gap between the frame and the sash, the inter-
mediate and interior sealing planes provide additional
security.

[0011] In a presently preferred embodiment, the inte-
rior sealing plane is provided by a frame sealing profile,
preferably provided on an exterior side of each frame
member to interact with an interior side of the respective
sash member. In this way, a circumferential sealing bar-
rier as a last resort towards the interior of the roof window
is formed at a well-defined position in the roof window,
namely atalocation where the sash islodged in its closed
position. Forming the interior sealing plane on the frame
furthermore to some extent entails protection of the seal-
ing profile itself when the sash is open.

[0012] In afurther embodiment, the intermediate seal-
ing plane is provided by a sash sealing profile, preferably
provided in an outer side of each sash memberto interact
with an inner side of the respective frame member. Po-
sitioning sealing profiles on the sash entails a number of
advantages including flexibility in the design choices in
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forming a circumferential sealing barrier in the closed po-
sition of the sash.

[0013] Inorder to obtain maximum flexibility in the con-
figuration of the exterior sealing plane while at the same
time ensuring appropriate weather-shielding, it is pre-
ferred that a profile element sealing is provided at the
bottom sash member and the bottom frame member. In
a roof window, which is installed in an inclined roof sur-
face, the bottom of the roof window is somewhat less
exposed to the weathering than the sides and in particular
the top.

[0014] In a presently preferred embodiment, the exte-
rior sealing plane is provided by an interface unit com-
prising interface elements at the top frame and sash
members and side frame and sash members. In this way,
vital weather-shielding is obtained at the location where
the sash and frame adjoin in the closed position of the
sash. The interface elements thus provide a coherent
sealing along the top and the sides in the form of a football
goal.

[0015] In a further development of this preferred em-
bodiment, each interface element comprises a base por-
tion with an anchor section, an inner leg, an outer leg, a
flange and a sealing portion. By dividing the interface unit
into different functional sections, it is possible to confer
different properties to different sections. For instance,
fastening the interface elements will require different
properties than the sealing portion.

[0016] The inner leg, the outer leg and the flange of
the interface unit may form a channel in the top interface
element and the side interface elements. In this way, the
interface unit provides a guiding canal for water emanat-
ing from rain and other precipitation.

[0017] To improve the sealing properties even further,
the sealing portion comprises an inner sealing lip and an
outer sealing lip.

[0018] Preferably, the top interface element comprises
an additionalinner sealing lip, a firstadditional outer seal-
ing lip and a second additional outer sealing lip. This has
proven to improve the sealing properties even further.
[0019] To improve the versatility of the interface unit,
the base portion, the innerleg and the flange form a flash-
ing reception groove in one embodiment. This makes it
possible to provide interaction of the roof window with a
covering assembly and thus provide a weather-proof
transition to the surrounding roofing in a simple and effi-
cient manner.

[0020] Each interface element may be provided as a
two-componentelement, wherein atleast the sealing por-
tion has different properties than atleast the base portion.
Since the base portion has as its primary function to en-
sure reliable connection to the frame of the roof window,
the base portion will typically need to possess stiffer ma-
terial properties than the sealing portion which needs to
be elastic and flexible.

[0021] In a further embodiment, the sealing assembly
furthermore comprises a pane sealing, to improve the
tightness against weathering.
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[0022] In order to improve the structural integrity and
ensuing proper functioning of the interface unit at the top
of the roof window, a stabilising plate may be placed in
a channel of the top element of the interface unit.
[0023] While the configuration of the sash members
including a profile element by itself entails appropriate
guidance of water onto the surrounding, an extension
plate may be fastened to the profile element of the top
sash member to protrude into a channel of the top ele-
ment of the interface unit. This ensures proper guidance
of water into the channel of the interface unit even in roof
windows built into roofs with a large inclination.

[0024] In a further embodiment, each sash side mem-
ber is provided with a foam element to extend over a
major part of the length of the sash side member. Foam
is a well-known material with general climate shielding
properties.

[0025] Other presently preferred embodiments and
further advantages will be apparent from the subsequent
detailed description and drawings.

[0026] A feature described in relation to one of the as-
pects may also be incorporated in the other aspect, and
the advantage of the feature is applicable to all aspects
in which it is incorporated.

Brief Description of Drawings

[0027] In the following description embodiments of the
invention will be described with reference to the draw-
ings, in which

Fig. 1 is a perspective view of a roof window in an
embodiment of the invention, seen from an interior
side;

Fig. 2 is a perspective view of the roof window of Fig.
1, seen from an exterior side;

Fig. 3 is a perspective cross-sectional view of a side
of a roof window in another embodiment, with a
mounting bracket, corresponding to a cross-section
along the line IlI-Ill in Fig. 2;

Fig. 4 is a view corresponding to Fig. 3, with an in-
sulating frame piece shown exploded;

Fig. 5 is a cross-sectional view along the line IlI-11I
in Fig. 2;

Fig. 6 is a cross-sectional view of a roof window in
afurther embodiment, corresponding to a cross-sec-
tion along the line VI-VI in Fig. 2;

Fig. 7 is a view corresponding to Fig. 6, with the sash
in an open position;

Fig. 8 is a perspective cross-sectional view of a roof
window in an embodiment incorporating an operat-
ing assembly, corresponding to a cross-section
along the line VIII-VIIl in Fig. 2;

Fig. 9 is a cross-sectional view along a line parallel
to the line VIII-VIIl in Fig. 2;

Fig. 10 is a partial perspective view of a roof window
incorporating a hinge assembly and an operating as-
sembly, with the sash in an open position;
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Fig. 11 is a partial perspective sectional view of the
frame of the roof window of Fig. 10, together with an
insulating frame;

Fig. 12a is a partial perspective view of the sash of
the roof window of Fig. 10;

Fig. 12b is a perspective sectional view of the sash
of Fig. 12a;

Fig. 13a is an exploded sectional view of the details
of Fig. 12a;

Fig. 13b is a perspective view of a detail of the sash
of Fig. 12a;

Fig. 14a is a partially exploded perspective view of
the sash of Fig. 12a;

Fig. 14b is a perspective sectional view of details
shown in Fig. 13a;

Fig. 15 is a partial perspective view of an intermedi-
ate element of the sash of the roof window of Fig. 10;
Fig. 16 is a sectional view corresponding to Fig. 5,
but of the sash isolated from the frame;

Fig. 17 is a simplified cross-sectional view corre-
sponding to Fig. 16;

Fig. 18 is a view corresponding to Fig. 17, of a roof
window in another embodiment of the invention, in
which the pane has a larger total thickness;

Fig. 19 is an exploded perspective view of an upper
corner of the sash of a roof window in a further em-
bodiment;

Figs 20 and 21 are perspective views, seen from
differentangles, of a corner key of the sash of Fig. 19;
Fig. 22 is an exploded perspective view of a sash
and a frame of a roof window in an embodiment in-
corporating a hinge assembly;

Fig. 23 is a partial perspective view of details of the
roof window of Fig. 22;

Fig. 24 is a perspective view of a roof window in a
general embodiment of the invention, incorporating
a flashing assembly;

Fig. 25 is a partial perspective exploded view of an
upper corner of the frame of the roof window in the
embodiment of Fig. 24;

Figs 26 and 27 are cross-sectional views of elements
of the interface unit of Fig. 25;

Fig. 28 is a partial side view of a roof window in the
open position shown in Fig. 7, showing the interac-
tion between the sash and the interface unit of Fig.
25;

Fig. 29ais across-sectional view along the line XXIX-
XXIX in Fig. 24;

Fig. 29b is a view corresponding to Fig. 29a, of an
alternative embodiment of the general embodiment
of Fig. 24;

Fig. 30 is a cross-sectional view of an alternative
embodiment, corresponding to a cross-sectional
view along the line XXX-XXX of the general embod-
iment of Fig. 24;

Fig. 31 is a cross-sectional view of an alternative
embodiment, corresponding to a cross-sectional
view along the line XXXI-XXXI of the general em-
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bodiment of Fig. 24;

Fig. 32 is a partial perspective view of the top right-
hand corner of the alternative embodiment of the roof
window;

Fig. 33 is a partial sectional view of the top right-hand
corner of an embodiment of the roof window accord-
ing to the invention;

Fig. 34 is a partial perspective view of the bottom
right-hand corner of the alternative embodiment of
the roof window;

Fig. 35 is a perspective view, on a larger scale, of a
detail of the embodiment of Fig. 34; and

Fig. 36 is a perspective view, on a larger scale, of a
further detail of the embodiment of Fig. 34.

Description of Embodiments

[0028] In the 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.

[0029] 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.

General description of a roof window - Figs 1 and 2

[0030] Referringinitially to Figs 1 and 2, a roof window
1 is shown. The roof window 1 is intended to be installed
in an inclined roof surface (not shown).

[0031] The roof window 1 comprises a frame 2, a sash
3, and a pane 4. The frame 2 comprises a set of frame
members including a top frame member 21, two side
frame members 22, 23 and a bottom frame member 24.
Correspondingly, the sash 3 comprises a set of sash
members including a top sash member 31, two side sash
members 32, 33 and a bottom sash member 34. While
the frame 2 and sash 3 are described as rectangular
structures, some principles of the presented concepts
may be applicable to other geometrical shapes as well.
[0032] The pane 4 comprises a number of edge por-
tions generally associated to members of the sash 3 as
will be described in further detail below. When in a closed
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position, an exterior pane surface 4e defines a plane of
the roof window 1 in an assembled condition of the roof
window 1. The assembled condition of the roof window
1 is achieved when main components of the frame 2 and
sash 3 have been assembled and the frame 2 and sash
3 are connected to each other, for instance in an installed
position when the roof window 1 is ready for use. Corre-
spondingly, an assembled condition of the sash 3 is
achieved once main components of the sash 3 have been
assembled, and an assembled condition of the frame 2
when main components of the frame 2 are assembled.
[0033] An interior pane surface 4i faces the interior,
typically a room of a building subjacent the roof surface
in which the roof window 1 is installed. A glazing bar 45
is fitted to the exterior surface 4e of the pane, and a glaz-
ing bar cover 46 is fitted on the interior pane surface 4i.
Although less practical, it would also be possible to have
a two-part pane with two pane halves divided by a
throughgoing glazing bar. In wide roof windows, it is also
possible to have more than one glazing bar, for instance
two glazing bars dividing the surface of the pane visible
from the exterior into three sections.

[0034] Inthe embodiments shown, the sash 3 is open-
able relative to the frame 2, to obtain one or more open
positions. In such open positions, the sash 3 and pane
4 are moved out of the plane of the roof window 1. As
will be described in the following, the sash 3 is shown as
being tophung, i.e. during normal use, the sash 3 is ro-
tated about a substantially horizontal hinge axis ator near
the top frame member 21 and top sash member 31. Itis
however conceivable to apply some principles of the pre-
sented concepts for roof windows on different types of
windows having other opening patterns, or being provid-
ed as fixed skylights.

[0035] Further details shown in Figs 1 and 2 include
an operating assembly 5, here shown as a manual hand-
winder or screwjack. Other operating assemblies may be
present as well.

[0036] Alsoshown is arepresentative mounting brack-
et 6 forming part of a plurality of mounting brackets form-
ing a load-transferring connection between the roof win-
dow 1 and a surrounding roof structure (not shown). Such
a roof structure may include rafters and battens, plywood
or other construction materials.

[0037] Finally, an insulating frame 7 is shown. Insula-
tion by an insulating frame is optional and may be pro-
vided along only some of the frame members or as shown
surrounding all four frame members 21, 22, 23, 24.
[0038] In the following description of various embodi-
ments, elements having the same or analogous function
carry the same reference numerals throughout. Suitable
variations and modifications will be apparent to the per-
son skilled in the art.

Mounting bracket and roof window with set of mounting
brackets - Figs 3 to 4

[0039] Typically, a roof window such as the roof win-
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dow 1 shown in Figs 1 and 2 is supplied with a set of
mounting brackets 6. As indicated, two mounting brack-
ets 6 are fastened to each side frame member 22, 23. In
the following, a single mounting bracket 6 will be de-
scribed, in association with one side frame member 22.
The mounting brackets 6 of the set will most often be
identical, although variations are possible.

[0040] The mounting bracket 6 comprises a first brack-
et leg 61 for fastening to the roof structure and a second
bracket leg 62 for fastening to the frame 2 of the roof
window 1. To that end, the second bracket leg 62 com-
prises engagement means to interact with a correspond-
ing receiving structure in an outer side of the side frame
member 22 of the frame 2 of the roof window 1. This
ensures that the mounting bracket 6 is positioned cor-
rectly on the side frame member 22 and facilitates the
installation process. The positioning of the mounting
bracket 6 may be indicated in both the longitudinal direc-
tion and the height direction of the side frame member
22, for instance by suitable markings and/or holes. The
first bracket leg 61 of the mounting bracket 6 is connected
to the second bracket leg 62 via a bend 614.

[0041] In the embodiment shown, the second bracket
leg 62 is provided with a first engagement means 624 in
a first section 621 of the second bracket leg 62 and a
second engagement means 629 in a second section 626
of the second bracket leg 62.

[0042] Ofthese two engagement means 624, 629, the
second engagement means 629 is configured to assume
an inactive position and an active position, of which the
active position is shown.

[0043] The first engagement means 624 is configured
to be received in one receiving structure of the outer side
of the frame member 22 in the mounted condition of the
mounting bracket 6 on the frame 2 of the roof window 1,
and the second engagement means 629 is configured to
be received in another receiving structure of the outer
side of the frame member 22 in the mounted condition
of the mounting bracket 6 on the frame 2 of the roof win-
dow 1 inits active position only. This is shown most clearly
in Fig. 4, in which the first engagement means 624 is
received in a first outer groove 27, and the second en-
gagement means 629 is received in a second outer
groove 27b. At least the side frame members 22, 23 each
comprises a plurality of receiving structures at an outer
side of the respective side frame member, such that at
least one of the receiving structures interacts with the
mounting bracket 6 in the mounted condition of the roof
window 1. The first outer groove 27 and the second outer
groove 27b both extend in the longitudinal direction of
the side frame member 22 at a distance from each other
in the height direction, the first outer groove 27 being
located to the exterior of the second outer groove 27b,
as seen in the height direction.

[0044] To bringthe second section 626 with the second
engagement means 629 from the position in an aperture
620 in the second bracket leg 62 to a position in which
the second section 626 is located substantially in exten-
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sion of the first section 621, the second section 626 with
the second engagement means 629 is connected to the
first section 621 via a hinge connection 625, such that
the second section 626 is configured to be brought from
the inactive position to the active position by rotating the
second section 626.

[0045] In the embodiment shown, each of the first and
second engagement means comprises a flange 624, 629
protruding at substantially right angles from the respec-
tive first and second sections 621, 626. Alternative con-
figurations such as discrete spikes are also conceivable.

Hinge assembly and coupling unit - Figs 6 to 7 and 22
and 23

[0046] Referring first to Figs 6 and 7 it is shown that
the roof window 1 furthermore comprises a hinge assem-
bly 9.

[0047] The hinge assembly 9 is configured in such a

way that it allows the sash 3 to be tophung in a first op-
erational condition corresponding to normal use. That s,
during normal use the sash 3 is rotated about a substan-
tially horizontal first hinge axis at or near the top frame
member 21 and top sash member 31 between a closed
position and an open position.

[0048] Referring now also to Figs 22 and 23, it is seen
that the hinge assembly 9 comprises a hinge unit 91 with
a frame hinge part 92 connected to or connectable to at
least the top frame member 21, a sash hinge part 93
connected to at least the top sash member 31, and a
hinge pin 94 connecting the frame hinge part 92 with the
sash hinge part 93.

[0049] The term "connected to" implies that the com-
ponent in question is in a condition, state or position in
which the component in question is in fact connected to
a part, whereas "connectable to" is intended to encom-
pass such conditions, states and positions in which the
component in question may be connected to the relevant
part, but is not necessarily in connection with the part. In
the description of Figs 22 and 23, the frame hinge part
92 including any sub-components will be described as
being connected to parts of the frame 2.

[0050] In the following, a coupling unit 95 of the hinge
assembly 9 will be described in some detail. Details of
the hinge assembly 9 are described in more detail in Ap-
plicant’s co-pending patent applications filed on the same
date as the present application.

[0051] The coupling unit 95 is configured to allow se-
lective coupling of at least the frame hinge part 92 of the
hinge unit 91 to the top frame member 21 and optionally
to one of the side frame members 22, 23. In the following,
the coupling unit 95 will be described as comprising both
a top frame coupling plate 96 and a side frame coupling
plate 97. Alternative configurations are conceivable.
[0052] The top frame coupling plate 96 comprises a
base section 961 connected to an inner side of the top
frame member 21. The top frame coupling plate 96 is
connected to the top frame member 21 by means of a
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plurality of fastening means including at least one spigot
961con the base section 961 and two bolt elements func-
tioning also as engagement pins 962, 963. In this case,
each engagement pin 962, 963 cooperates with aninsert
nut 982, 983 on the outer side of the top frame member
21. To accommodate the top frame coupling plate 96,
the top frame member 21 comprises a hinge assembly
receiving milling 29a and a set of openings 29c, 29e of
which openings 29e are through-going openings, or
through-holes.

[0053] The side frame coupling plate 97 comprises a
base section 971 and is connected to the inner side of
the side frame member 22 by means of a plurality of
fastening means including at least one spigot 971e on
the base section 971 and atleast one opening (not shown
in detail) for fastening means such as screws 981. To
receive the side frame coupling plate 97, the side frame
member 22 comprises a hinge assembly receiving milling
29b and a set of openings 29d, 29f.

Operating assembly - Figs 8 and 10

[0054] During normal use, i.e. when the roof window 1
has been installed, and a user wishes to put the sash 3
in a ventilating position, the opening, closing and parking
may be carried out by the assistance of an operating
assembly, for instance as the shown manual handwinder
or screwjack constituting the operating assembly 5.
[0055] Referring first to Fig. 8, the operating assembly
5 comprises a sash fitting 55, a spindle part 52 with a
spindle 521 connected to a socket fitting 51 via a nut part
53, and ahandle 522, the sash fitting 55 being connected
to the bottom sash member 34 and the socket fitting 51
being connected to the bottom frame member 24 in a
mounted condition of the operating assembly such that
upon rotation of the spindle part 52 relative to the nut part
53, the bottom sash member 34 is moved relative to the
bottom frame member 24.

[0056] In the embodiment shown, the roof window 1
may be provided in a supply condition which is suitable
for packaging and transportation, the sash fitting 55 is
connected to the bottom sash member 34 of the roof
window 1 whereas the spindle part 52 with the nut part
53 and the socket fitting 51 are provided separately from
the roof window 1.

[0057] The nut part 53 comprises a nut ring 531 con-
nected to a set of flanges 512 protruding from a base
plate 511 of the socket fitting 51, here by means of a set
of bolts 532. Holes 513 are provided in the base plate
511 for mounting the socket part 51 to the bottom frame
member 24.

[0058] The operating assembly 5 furthermore compris-
es a split 56 associated to the sash fitting 55, the split 56
being displaceable between an active position in which
itis in engagement with a set of openings 553 in a set of
flanges 552 protruding from a base plate 551 of the sash
fitting 55 and an inactive position to reveal a reception
gap between the flanges 552 of the sash fitting 55.
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[0059] The spindle part 52 comprises an end portion
54 configured to cooperate with the sash fitting 55 in the
mounted condition.

Sash and frame structure - Figs 5 to 16

[0060] Asshown inthe cross-sectional view of the bot-
tom part of the roof window 1 in Figs 8 and 9, the pane
4 comprises an exterior sheet 41 and at least one interior
sheet, here two interior sheets 42, 43 placed in contact
with each other. The pane 4 is here a so-called stepped
pane in which the exterior sheet41 comprises an extend-
ed portion 41a extending beyond a bottom edge portion
42b of the interior sheets 42, 43 to a bottom edge portion
41b of the exterior sheet 41. Referring now also to Figs
4 and 5, showing side and top parts of the roof window
1, respectively, the pane 4 has a common side edge por-
tion 4b - this applies also to the opposite, not-shown side
- and a common top edge portion 4c. A spacer 47 is
provided between the most exterior interior sheet 42 and
the exterior sheet 41 along all edge portions.

[0061] Common to all sash members 31, 32, 33, 34 of
the sash 3 according to the invention is that each sash
member comprises a profile element 31a, 32a, 34a, an
inner element 31c, 32c, 34c and an intermediate element
31b, 32b, 34b. Although not indicated, the side sash
member 33 not shown in cross-section has a similar con-
figuration as the shown side sash member 32.

[0062] The intermediate element 31b, 32b, 34b of the
respective sash member 31, 32, 33, 34 forms a connec-
tion between the profile element 31a, 32a, 34a and the
inner element 31c¢, 32c, 34c of the sash member 31, 32,
33, 34 in question. The intermediate elements 31b, 32b,
34b of the sash members 31, 32, 33, 34 may in principle
be formed in the same way for all four sash members, or
be formed with individual properties. Typically, the two
side sash members 32, 33 of the sash 3 will be designed
with equal properties though.

[0063] Referring also to Fig. 12a, the intermediate el-
ements 31b, 32b, 33b of the top sash member 31 and
the two side sash members 32, 33, in the embodiment
shown, are formed as a set of longitudinal profiles while
the intermediate element 34b of the bottom sash member
34 comprises a set of separate fittings, described in great-
er detail in connection with Figs 14a-b. Details of the re-
spective intermediate elements 31b, 32b, 33b, 34b will
be described below.

[0064] The inner elements 31c, 32c, 33c, 34c of the
sash members 31, 32, 33, 34 form a coherent inner ele-
ment sash structure supporting an interior edge portion
of the pane 4. That is, edge portions of the pane 4 partly
overlap the inner elements 31c, 32c, 33c, 34c as seen
from the interior. In this way, the top edge portion 4c, the
side edge portion 4b, and the opposite side edge portion,
and the bottom edge portion 42b of the interior sheet 42
are all located on the outer side of the coherent sash
structure provided by the inner elements such that any
spacers 47 and other elements present along the edge
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portions of the pane 4 are hidden from view by the inner
elements 31c, 32c, 33c, 34c and are thus not visible from
the interior of the building. The inner elements 31c, 32c,
33c, 34c of the sash members 31, 32, 33, 34 may have
a substantially identical cross-sections and be formed by
any suitable material, forinstance wood, joined in mortise
joints at the corners. It is also conceivable to form the
inner element structure as a fully coherent structure, for
instance by moulding.

[0065] As will also be described in further detail in con-
nection with the embodiment below, the profile elements
31a, 32a, 33a, 34a of the sash members 31, 32, 33, 34
are located along respective exterior edge portions of the
pane 4, and the intermediate element 31b, 32b, 33b, 34b
of each sash member 31, 32, 33, 34 comprises engage-
ment means 32b3, 34b3 configured to form a structural
connection with the inner element 32c, 34c in one of at
least two distinct positions in the height direction.
[0066] Alsoindicated inFigs 5and 6 is a hinge assem-
bly 9 present in a gap between the top sash member 31
and the top frame member 21, and between the side sash
member 32 and the side frame member 22, by which the
sash 3 is connected to the frame 2 to provide a tophung
hinge connection.

[0067] Regarding the frame 2 of the roof window 1,
each frame member 21, 22, 23, 24 comprises a plurality
of receiving structures atan interior, exterior, inner and/or
outer side of the respective frame member. Each receiv-
ing structure is configured to interact with auxiliary equip-
ment in an assembled condition of the frame 2.

[0068] In the embodiment shown, the top frame mem-
ber 21 and the two side frame members 22, 23 have
substantially identical cross-sections.

[0069] Referring particularly to Figs 8 and 9, the bottom
frame member 24 comprises an outer piece 24a and a
separate inner piece 24b. The outer piece 24a and the
separate inner piece 24b may be formed by the same
material as the top frame member 21 and the side frame
members 22, 23, for instance wood, or as a composite
component comprising plywood and other materials.
[0070] A further feature of the roof window 1 in the
shown embodiment is that the frame 2 comprises at least
one releasable component configured to allow replace-
ment with a different set of components to change the
functionality of the roof window 1.

[0071] Inthe embodimentshown, one such releasable
component comprises a cover 24c releasably connected
to remaining components of the bottom frame member
24 and defining a cavity relative to the remaining com-
ponents of the bottom frame member 24. The cover 24c
may be formed by any suitable material, for instance a
profile element of a plastic or metal material.

[0072] Here, where the bottom frame member 24 com-
prises the outer piece 24a and the separate inner piece
24b, the cavity defined by the cover 24c is defined by the
inner side of the outer piece 24a in the outwards direction
and mainly by the exterior side of the separate inner piece
24b towards the interior.
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[0073] To obtain the releasable connection, edge por-
tions 24c1,24c2 of the cover 24c are received in receiving
grooves in the bottom frame member 24, specifically in
one receiving groove 24a1 in the outer piece 24a and
one receiving groove 24b1 in the separate inner piece
24b.

[0074] Inthe embodimentshown, in which the roof win-
dow 1 is prepared for manual operation by means of the
operating assembly 5, an insulating piece 24d is accom-
modated in the cavity defined by the cover 24c.

[0075] In order to change the functionality of the roof
window 1, the cavity defined by the cover 24 is configured
to receive an electrical operator (not shown) and the cov-
er 24 is configured to be replaced by a different cover
(not shown) allowing operating means of the electrical
operator to be connected to the sash 3.

[0076] Itis also conceivable to allow the sash fitting 55
connected to the bottom sash member 34 to be selec-
tively connected to such an electrical operator in which
case the sash fitting 55 is simply reused for the operating
means of the electrical operator.

[0077] Likewise, it is conceivable to provide the roof
window 1 in a condition in which the bottom frame mem-
ber 24 comprises a dummy element configured to be
replaced by the socket fitting 51 of the operating assem-
bly 5.

[0078] Correspondingly, if the roof window 1 were pro-
vided in a basic form with a different hinge than the hinge
assembly 9 described in the above embodiments, it
would also be conceivable to use blind plates to cover
the hinge assembly receiving millings 29a, 29b to allow
replacement of the previous hinge with the hinge assem-
bly 9.

[0079] A first receiving structure comprises a lining
groove 25 in an interior side of each frame member 21,
22,23, 24. The lining grooves 25 are configured to inter-
act with a set of interior lining panels. Such lining panels
typically form the transition between the roof window 1
and in interior wall. In the bottom frame member 24, a
first groove portion 25a is provided in the outer piece 24a
and a second groove portion 25b in the separate inner
piece 24b. In the assembled condition of the frame 2, the
first and second groove portions 25a, 25b form the lining
groove 25.

[0080] Inthe embodiment shown, each frame member
21, 22, 23, 24 comprises an inwards protruding portion
21i, 22i, 24i at least partly overlapping the corresponding
sash member 31, 32, 33, 34, as seen from the interior.
This is made possible, since all parts of the sash 3 move
towards the exterior when opening the sash 3 relative to
the frame 2.

[0081] A second receiving structure comprises a seal-
ing groove 26 in an exterior side of the inwards protruding
portion 21i, 22i, 24i. The sealing groove 26 is configured
to interact with a frame sealing profile 26p.

[0082] A third receiving structure comprises a first out-
er groove 27 in an outer side of the frame member 21,
22, 23, 24. The first outer groove 27 is configured to in-
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teract with a respective piece 71, 72, 73, 74 of the insu-
lating frame 7. The interaction may take place by intro-
ducing alongitudinal protrusion 78 of the insulating frame
piece into the groove 27, or to locate separate fastening
means correctly.

[0083] Taking again the perspective as seen from a
user from the interior of the building, in the roof of which
the roof window 1 is installed, it is also noted that the
inwards protruding portion 21i, 22i, 24i of each frame
member 21, 22, 23, 24 has an inwards facing surface
which together form a coherent inwards facing surface.
As indicated, this appearance mimics a corresponding
coherent inwards facing surface of the sash 3.

[0084] A fourth receiving structure comprises an inter-
face unit groove 28 in an exterior side of the top frame
member 21 and the two side frame members 22, 23. This
interface unit groove 28 interacts with a respective top
and side element 81, 82, 83 of an interface unit 8, the
function of which will be described further below.
[0085] Further details visible in the drawings include
guiding elements 229 (see Fig. 7) and 329 (see Fig. 10),
which ascertain that the sash 3 is aligned relative to the
frame 2 when closing the sash such that any skewness
occurring in the open position of the sash 3 is eliminated.
A screening mounting bracket 32s is visible in Fig. 8, by
which it is possible to install an interior screening device
(not shown) in the sash 3 to provide screening of the
pane 4. An abutment element 22s provides a stop for the
bottom sash member 34 during closing.

[0086] Details of the insulating frame 7 are also shown
inthese figures; as mentioned in the above, the insulation
frame 7 includes top piece 71, side pieces 72, 73, and
bottom piece 74. In the embodiments shown, each such
insulation frame piece comprises protrusion 78 to be re-
ceived in the outer side of the respective frame member,
and an indentation 75 to interact with auxiliary equipment
in the form of an underroof collar described in more detail
in Applicant’s co-pending patent applications filed on the
same date as the present application. With particular ref-
erence to Fig. 11, a recess 76 is shown which makes
place for the mounting bracket 6 to be mounted on the
side frame member 23 of the frame 2, and a folding line
77 which allows folding back of part of the side piece 73
of the insulating frame 7 to allow access to the outer side
of the side frame member 23. At least the side pieces
72, 73 of the insulating frame 7 are provided with such
recesses 76 and folding lines 77 at or near the location
of the intended positions of the mounting brackets 6 of
the set of mounting brackets supplied with the roof win-
dow 1. The insulating frame 1 may in principle be made
from any material with suitable thermal insulating prop-
erties. It is presently preferred that a foam material be
used, for instance polyethylene foam.

Intermediate elements - Figs 5 to 16

[0087] Turningnow to the description of the connection
between the elements of the sash 3, the engagement
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between the intermediate elements 31b, 32b and 33b of
the top sash member 31 and the two side sash members
32, 33 and the respective inner element 31c, 32c, 33c
will be described first.

[0088] With particular reference to Fig. 16, an outer
side of each inner element, here as shown the inner el-
ement 32c of the side sash member 32, is provided with
reception means configured to receive the engagement
means of the intermediate element 32b of the side sash
member 32.

[0089] Inthe embodiment shown, the reception means
comprises two longitudinally extending grooves 32c1,
32c2 atadistance from each other in the height direction,
the grooves being open in an outwards direction of the
roof window 1.

[0090] Inthe embodiment shown, the longitudinal pro-
files forming the intermediate elements 31b, 32b, 33b
have a uniform cross-section and may in principle be cut
from one and the same profile length. It is preferred that
the longitudinal profiles are formed by a continuous
moulding process, such as extrusion or pultrusion. Spe-
cifically the profiles are formed by pultrusion of a com-
posite material incorporating resin and glass fibre.
[0091] Thus, only one of these intermediate elements
will be described in detail, namely intermediate element
32b. Referring now to Fig. 15, the intermediate element
32b comprises a base portion 32b1 extending substan-
tially in the height direction in the assembled condition
of the sash 3 and a head portion 32b2 extending at an
angle to the base portion 32b1. The base portion 32b1
is provided with the engagement means on a surface
facing inwards in the assembled condition, facing an out-
er surface of the inner element 32c, as shown in Fig. 16.
The position, location and length of the individual inter-
mediate elements 31b, 32b and 33b appear also from
Figs 3, 4, 5, 10 and 12a.

[0092] In the embodiment shown, the engagement
means of the base portion 32b1 of the intermediate ele-
ment 32b comprises a protruding portion formed as a
flange 32b3 extending throughout the length of the profile
and configured to engage with a selective one groove
32c1, 32c2 of the inner element 32c of the side sash
member 32.

[0093] The base portion 32b1 of each intermediate el-
ement 32b comprises a stepped section 32b4, which is
offset in the inwards direction by an offsetting bend 32b5
relative to the remaining section of the base portion 32b1.
The engagement means, here the flange 32b3, is pro-
vided in the stepped section 32b4.

[0094] Additionalfasteningmeans 30x (cf. Fig. 12aand
16) are provided to fasten the intermediate element or
elements 32b to the inner element 32c of the side sash
member 32. In order to receive the additional fastening
means 30x, the base portion 32b1 of the intermediate
element 32b comprises openings 32b6 configured to re-
ceive the additional fastening means 30x, namely in the
stepped section 32b4.

[0095] Turning now in particular to Figs 14a and 14b,
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the connection between the intermediate element 34b
and the inner element 34c of the bottom sash member
34 will be described in detail.

[0096] Justastheintermediate elements 31b, 32b, 33b
described in the above, the intermediate element 34b
comprises a base portion 34b1 extending substantially
in the height direction and a head portion 34b2 extending
at an angle to the base portion 34b1. The base portion
34b1 is provided with the engagement means 34b3 on
an inner surface, facing an outer surface of the inner el-
ement 34c. The engagement means of the base portion
34b1 comprises a protruding portion 34b3 to engage with
a selective one groove 34c1, 34c2 of the inner element
34c of the bottom sash member 34. Additional fastening
means 30y are provided to fasten the intermediate ele-
ment 34b to the inner element 34c of the bottom sash
member 34, in openings 34b6 in stepped section 34b4,
which is offset in the inwards direction by offsetting bend
34b5 relative to the remaining section of the base portion
34b1.

[0097] Inthe embodiment shown, the intermediate el-
ement 34b of the bottom sash member 34 comprises a
set of fittings. Two such sets may be provided along the
length of the bottom sash member 34.

[0098] Each set of fittings comprises a connecting fit-
ting provided with the engagement means configured to
form a structural connection with the inner element 34c
in one of at least two distinct positions in the height di-
rection. The connecting fitting comprises a firstfitting part
34b0 and a second fitting part 34b10. The first fitting part
34b0 comprises the engagement means and the second
fitting part 34b10 is configured to be connected to the
first fitting part 34b0 to function as a spacer between the
outer surface of the inner element 34c¢ of the bottom sash
member 34 and the first fitting part 34b0. To connect the
firstand second fitting parts 34b0, 34b10 with each other,
the second fitting part 34b10 is provided with at leastone
resilient hook 34b11 configured to interact with a corre-
sponding opening 34b12 in the first fitting part 34b0. The
head portion 34b2 of the intermediate element 34b of the
bottom sash member 34 is received in a slit 34a5 of an
inner portion 34a2 of the profile element 34a of the bottom
sash member 34 in the assembled condition of the sash
3.

Comparison embodiments - Figs 17 and 18

[0099] Turning now to Figs 17 and 18, showing a sim-
plified overview of the main components of the side sash
member 32, it is seen how the same components of the
sash 3 may accommodate two different thicknesses of
the pane 4. This is carried out by changing the position
of the engagement means of the intermediate element
32b from the first groove 32c1 to the second groove 32c2.
This will require a slightly adapted side frame member
22c. The intermediate elements 31b, 33b, 34b at the oth-
er sash members 31, 33, 34 are moved similarly.
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Profile elements - Figs 19 to 21

[0100] Focus will now be on the profile elements of the
sash 3. The general configuration of the profile elements
31a, 32a and 33a of the top and side sash members 31,
32, 33 is shown in the perspective views of Figs 3 to 6
and 10 while details are shown in the cross-sectional
view of Fig. 16. The profile element 34a of the bottom
sash member 34 is shown most clearly in Figs 12ato 14b.
[0101] Corresponding to the above, only the profile el-
ement 32a of the side sash member 32 will be described
in representation of the longitudinal profiles of the top
sash member 31 and the two side sash members 32, 33,
since in the embodiment shown, these profile elements
are formed as a set of longitudinal profiles of substantially
uniform cross-section. The details common to all profile
elements 31a, 32a, 33a, 34a are as follows:

Each profile element 32a, 34a comprises a head portion
32a1, 34a1 and an adjoining outer portion 32a3, 34a3.
[0102] The head portion 32a1, 34a1 is substantially
parallel to the plane of the roof window 1 inthe assembled
condition of the roof window 1, and the adjoining outer
portion 32a3, 34a3 is substantially perpendicular to the
head portion 32a1, 34a1.

[0103] However, the head portion 32a1 of the profile
element 32a of each of the top and side sash members
31, 32, 33 is located on the exterior side of the exterior
pane surface 4e, and on the outer side of the side edge
portion 4b and the top edge portion 4c of the pane 4,
whereas the head portion 34a1 of the profile element 34a
of the bottom sash member 34 is located on the interior
side of the extended portion 41a of the exterior sheet 41
of the pane 4.

[0104] The profile element 32a of the side sash mem-
ber 32 and the profile element 34a of the bottom sash
member 34 are thus separated by a layer of glass; nev-
ertheless, an overlap is provided by selecting a length of
the profile elements 32a, 33a of the two side sash mem-
bers 32, 33 to substantially correspond to or slightly ex-
ceed the distance between the top edge portion 4c of the
pane 4 and the bottom edge portion 41b of the exterior
sheet 41 of the pane 4. The length of the profile element
34a of the bottom sash member 34 is suitably selected
to extend substantially to the side edge portion 4b of the
pane 4.

[0105] The length of the profile element 31a of the top
sash member 31 is chosen in accordance with the di-
mensions of the pane 4 and the desired manner of joining
the profile element 31a to the profile elements 32a, 33a.
In the embodiment shown, the longitudinal profiles form
mitred joints between the profile element 31a of the top
sash member 31 and the respective profile element 32a,
33a of the side sash members 32, 33 in the assembled
condition of the sash 3, see Fig. 19.

[0106] Also visible in Figs 12a to 13b are an end plug
38 which closes off the profile element 32a of the side
sash member 32. The end plug 38 is provided with fric-
tion-increasing ribs and a snap arm, not described in de-
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tail. The glazing bar 45 is provided with a counterpart end
plug. Furthermore, a trailing element 37 is provided to
drain any condensed water out to a profile element seal-
ing 34p.

[0107] To ensure atight joint at the mitred joints, a cor-
ner key 39 is provided at each mitred joint, see Figs.
19-21. During manufacture, a sealant 39b is suitably ap-
plied as will be described in further detail below with par-
ticular reference to Figs 19 to 21.

[0108] The corner key 39 has a generally L-shaped
configuration with two perpendicular legs 39a1 divided
by a channel 39a2. In the channel 39a2, a set of primary
openings 39a3 is provided.

[0109] Furthermore, each leg 39a1 is adjoined by a
depending skirt 39a4 on a first side. Here, a secondary
opening 39a5 is provided.

[0110] In order to fit the profile of the profile elements
31a, 32a, 33a, each leg 39a1 is adjoined by an inclined
section 39a6 on a second side.

[0111] As shown in Figs 20 and 21, the channel 39a2
ends in a tongue 39a7, optionally adjoining an inclined
channel section 39a8.

[0112] The profile elements 31a, 32a, 33a are suitably
configured to receive the pane 4 in an upside-down po-
sition, i.e. with the respective head portions 32a1 facing
a substrate such as an assembly table. This step of the
assembly of the sash 3 may take place after the interme-
diate elements 31b, 32b, 33b have been introduced into
the respective profile elements 31a, 32a, 33a. Also visible
in Figs 16 and 19, are pane clips 4t, which are placed at
suitable distances from each other along the top edge
portion 4c and side edge portions 4b of the pane 4. In
the embodiment shown, the interaction between the main
components of the sash 3 is defined by the following con-
figuration of the components:

Each of the longitudinal profiles forming the profile ele-
ments 31a, 32a, 33a of the top sash member 31 and the
two side sash members 32, 33 comprises an inner portion
32a2 adjoining the head portion 32a1. The dimensions
are chosen such that the inner portion 32a2 overlaps the
pane 4 in the assembled condition of the sash 3.
[0113] The head portion 32a1 of each profile element
31a, 32a, 33a is configured to protrude to the exterior
relative to the exterior surface of the pane 4e in the as-
sembled condition of the sash 3.

[0114] Theinnerportion 32a2 is inclined from the head
portion 32a1 relative to the head portion 32a1 and ex-
tends inwards and to the interior, towards the exterior
surface of the pane 4e in the assembled condition of the
sash 3.

[0115] Theinnerportion 32a2 is adjoined by afirstbend
32a4 configured to be located at or near the exterior sur-
face of the pane 4e.

[0116] A second bend 32a5 is provided as shown in
for example Fig. 16. The second bend 32a5 has as its
function to accommodate a sealing 4p relative to the ex-
terior surface of the pane 4e.

[0117] A third bend 32a6 is also provided, said third
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bend 32a6 being configured to accommodate an inner
edge portion 32b9 of the intermediate element 32b rela-
tive to an interior side of the inner portion 32a2. For a
detailed overview of the intermediate element 32b, confer
Fig. 15.

[0118] A transition portion 32a7 is provided between
the head portion 32a1 and the inner portion 32a2. The
transition portion 32a7 is configured to accommodate a
ridge portion 32b7 of the intermediate element 32b.
[0119] Afourth bend 32a8 is provided adjacent the out-
er portion 32a3 of the profile element 32a. The fourth
bend 32a8 is configured to accommodate an outer edge
portion 32b12 of the intermediate element 32b.

[0120] The inner portion 32a2 of the profile element
32ais configured to be located opposite an inner inclined
portion 32b8 of the intermediate element 32b in the as-
sembled condition of the sash 3.

[0121] Finally, the outer edge portion 32b12 of the in-
termediate element 32b is associated with the head por-
tion 32b2 of the intermediate element 32b via an outer
inclined portion 32b11 and a bend 32b10.

[0122] Allin all, the configuration of the described em-
bodiment makes it possible to provide a secure engage-
ment between the intermediate elements 31b, 32b, 33b
and the profile elements 31a, 32a, 33a.

[0123] The length of the intermediate elements 32b,
33b of the side sash members 32, 33 may be chosen
slightly shorter than the associated profile elements 32a,
33a.

[0124] Atthe bottom sash member 34, the head portion
34a1 of the profile element 34a is provided with at least
one longitudinally extending groove 34a4 to receive a
respective sealing strip 4s. These sealing strips 4s may
be formed by silicone to form an adhesive connection
between the profile element 34a and the extended por-
tion 41a of the exterior sheet 41 of the pane 4. A masking
44 may be provided at the extended portion 41a on in
interior side of the exterior sheet 41.

[0125] As described in the above, the intermediate el-
ement 31b, 32b, 33b, 34b of each sash member 31, 32,
33, 34 comprises engagement means 32b3, 34b3 con-
figured to form a structural connection with the inner el-
ement 31c, 32c, 33c, 34c. To secure the intermediate
element 34b of the bottom sash member 34 also to the
profile element 34a, the head portion 34b2 of the inter-
mediate element 34b is configured to be received in a
slit 34a5 of an inner portion 34a2 of the profile element
34a of the bottom sash member 34 in the assembled
condition of the sash 3, see Figs 14a-b. To increase the
strength of the inner portion 34a2, this portion may be
formed as a double-layer, folded portion.

[0126] The manufacture of the sash 3 may in principle
take place in any suitable manner. In the following, one
presently preferred method will be described:

In a first step, a set of three longitudinal profiles is pro-
vided. The longitudinal profiles may for instance be
formed a single profile length of an extruded material
such as metal, for instance aluminium. Other materials
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and manufacturing processes are conceivable, including
roll forming of steel or other metal, or of a composite
material.

[0127] Secondly, mitre shapes are formed at mutually
facing ends of the longitudinal profiles. If the longitudinal
profiles are formed from a single length, and if conven-
ient, the mitre shapes may be formed in a coherent length
by aptly formed incisions to form inner corners at the
intersection between the top and the sides.

[0128] A pane of suitable dimensions is provided, for
instance as described in the above.

[0129] The sets of four inner elements and four inter-
mediate elements are provided, forinstance as described
in the above.

[0130] The longitudinal profiles are now placed in an
upside-down position on an assembly table to form a
profile element frame structure constituting three sides
of a rectangle. This typically takes place by guiding ele-
ments fixable to the assembly table corresponding to the
outer circumference of the sash.

[0131] The pane is placed within the profile element
frame structure, and the profile element structure is con-
nected to the inner elements, optionally via the interme-
diate elements, to form the sash. During this procedure,
the intermediate elements at the top and sides are typi-
cally inserted into the counterpart profile elements. The
inner elements may as described above be connected
to each other to form an inner element frame structure,
which is placed on the pane, following which the inter-
mediate elements are connected to the respective inner
elements.

[0132] Referring briefly back to Figs 19 to 21, a set of
two corner keys 39 is advantageously provided placed
within the longitudinal profile elements 31a, 32a, 33a at
the mutually facing mitred ends before placing the pane
4 within the profile element frame structure. Sealant 39b
is preferably applied to each corner key 39. During as-
sembly, it is ensured that the sealant 39b is able to flow
through the primary openings 39a3 of the corner key 39
such that the sealant 39b is distributed.

[0133] In the embodiment shown, each corner key 39
is configured to be mechanically connected to the re-
spective adjacent profile elements 31a, 32a, 33a. This
may take place by clinching, for instance by TOXO tech-
nology.

[0134] In embodiments in which the roof window 1
comprises one or more glazing bars, such as glazing bar
45, the glazing bar or bars is/are aligned on the assembly
table before placing the pane 4 within the profile element
frame structure. The glazing bar 45 is provided with one
or more adhesive strips 45a to fasten to the exterior sur-
face 4e of the pane 4.

Sealing assembly and interface unit - Figs 24 to 36

[0135] Referring now in particular to Figs 24 to 29a, an
embodiment is shown in which the roof window 1 is pro-
vided with a coveringassembly 10. Details of the covering
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assembly 10 generally comprising a flashing assembly
and any other auxiliary equipment are described in more
detail in Applicant’s co-pending patent applications filed
on the same date as the present application.

[0136] In the following, a sealing assembly of the roof
window 1 will be described. Some details of the sealing
assembly have been described in the above as well.
[0137] The sealing assembly generally comprises a
set of sealing profiles.

[0138] Inthe embodiment shown, sealing between the
sash 3 and the frame 2 is provided by an exterior sealing
plane, an intermediate sealing plane and an interior seal-
ing plane. Reference is also made to the cross-sectional
views of the top, side and bottom of the roof window 1
shown and described in the above.

[0139] The interior sealing plane comprises the frame
sealing profile 26p provided in the exterior side of each
frame member 21, 22, 23, 24 and interacts with the inte-
rior side of the respective sash member 31, 32, 33, 34.
[0140] The intermediate sealing plane comprises the
sash sealing profile 30p1 provided in the outer side of
each sash member 31, 32, 33, 34 and interacts with the
inner side of the respective frame member 21, 22, 23,
24. The sash sealing profile 30p1 is provided in sash
sealing groove 30g1.

[0141] Atthe bottom side, the exterior sealing plane is
provided in that the profile element sealing 34p on the
profile element 34a of the bottom sash member 34 is in
contact with the outer side of the bottom frame member
34 in the closed position of the sash 3.

[0142] Atthe top and sides, the exterior sealing plane
is defined by the interface elements 81, 82, 83. Referring
in particular to Figs 26 and 27, the similarities and differ-
ences between the top interface element 81 and the side
interface elements, here represented by interface ele-
ment 82, in the embodiment shown will be described:
Each interface element 81, 82 comprises a base portion
80 with an anchor section 801, an inner leg 86, an outer
leg 87, a flange 88 and a sealing portion 89. The anchor
section 801 of the base portion 80 is received in the in-
terface unit groove 28 in the assembled condition of the
roof window 1. The sealing portion 89 faces to the exterior
and interacts with the top sash member 31 and side sash
members 32, 33 during opening and closing of the sash
3 and in the closed position of the sash 3.

[0143] Together, the innerleg 86, the outer leg 87, and
the flange 88 form a channel 810, 820 in the top interface
element 81 and the side interface element 82. A corre-
sponding channel is formed in the other side interface
element 83. In this way, water emanating from rain or
other precipitation may be guided from the channel 810
in the top interface element 81 to the channels 820 in the
side interface elements 82, 83 and further out to the cov-
ering assembly 10 (not shown in detail).

[0144] Common to both the top interface element 81
and the side interface element 82 in the embodiment
shown is that the sealing portion 89 comprises an inner
sealing lip 891 and an outer sealing lip 892. The inner
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sealing lip 891 of both the top interface element 81 and
of the side interface element 82 is provided sufficiently
inwards that the inner sealing lip 891 interacts with the
interior of the top sash member 31 and the side sash
member 32, cf. Figs 6 and 5; however the outer sealing
lip 892 of the top interface element 81 is located on the
outer side of the top sash member 31. In the embodiment
shown, this is due to the fact that the flange 88 of the top
interface element 81 is longer than the counterpart flange
of the side interface element 82. It is noted that while at
least the sealing portion 89 of each interface element 81,
82, 83 is formed to be resilient, i.e. as is customary in
sealings, the sealing portion 89 is able to be deformed
when coming into abutment with another component and
then spring back when relaxing, this is not reflected in
the figures since they generally show elements in their
undeformed condition. In general, at least the sealing
portion 89 has different properties than at least the base
portion 80. This may be provided by co-extrusion or co-
moulding of two (or more) different materials.

[0145] To ensure a tight interaction at the top of the
roof window 1, the top interface element 81 comprises
an additional inner sealing lip 893, a first additional outer
sealing lip 894 and a second additional outer sealing lip
895, cf. also Fig. 28.

[0146] In the embodiment shown, the interface ele-
ments 81, 82, 83 furthermore allow interaction with the
covering assembly 10 in that the base portion 80, inner
leg 86 and flange 88 form a flashing reception groove
85. The flashing reception groove 85 has a groove open-
ing 85b and is provided with a number of protrusions 85a.
[0147] The sealing assembly furthermore comprises a
pane sealing 30p2, received in pane sealing groove
30g2. Itis noted that the pane sealing 30p2 remains sta-
tionary relative to the sash 3.

[0148] Referring now to Figs 29b to 36, details of al-
ternative embodiments will be described. Only differenc-
es relative to the above-mentioned embodiment will be
described in detail.

[0149] InFig.29b,afoam element 32fis shown present
in the sash side member 32. A similar foam element may
be present in the opposite sash side member 33 as well.
The longitudinal extension of the foam element 32f may
be such that the foam element 32f extends over a major
part of the length of the sash side member 32. The foam
element 32f abuts the interior side of the head portion
32b2 of the intermediate element 32b along the extent
ofthe intermediate element 32b, and is allowed to expand
towards the interior side of the head portion 32a1 of the
profile element 32a of the side sash member 32 in the
portions of the foam element 32f protruding beyond the
longitudinal ends of the intermediate element 32b. The
foam element 32f has general climate shielding proper-
ties.

[0150] In Fig. 30, a stabilising plate 310x is placed in
the channel 810 of the top element 81 of the interface
unit 8 to improve the structural properties. Furthermore,
an extension plate 310y is shown fastened to the profile
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element 31a of the top sash member 31 to protrude into 25 lining groove
the channel 810. The extension plate 310y improves 25a first groove portion
guidance of precipitation into the channel 810 and for 25b second groove portion
further guidance towards the sides of the roof window. 26 sealing groove
This is particularly relevantin roof windows builtintoroofs 5 26p frame sealing profile
of a large inclination. The relative positions of the stabil- 27 first outer groove
ising plate 310x and the extension plate 310y are shown 27b second outer groove
more clearly in Fig. 32. For ease of reading of the relevant 28 interface unit groove
portions of the interface unit 8, Fig. 33 shows the top 29a hinge assembly receiving milling
element 81 of the interface unit 8 without the stabilising 70 29b hinge assembly receiving milling
plate 310x and without the sash 3 including the extension 29c¢ opening
plate 310y. 29d opening
[0151] Fig. 31 shows the interaction between the bot- 29e through-going opening
tom of the roof window 1 and the covering assembly 10. 29f opening
[0152] Finally, Fig. 34 show a view of the lower right- 75
hand corner of the roof window 1, in which the sash 3 3 sash
has been lifted slightly relative to the frame 2 for clarity
reasons. 30g1 sash sealing groove
[0153] Here, aclip 22x is mounted on the side element 30p1 sash sealing profile
82 of the interface unit 8. The clip 22x is provided witha 20 3092 pane sealing groove
clip flange 22xa as shown in more detail in Fig. 36. The 30p2 pane sealing
end plug 38 of the sash side member 32 is in this em- 30x fastening means
bodiment provided with an end plug flange 38a. In the 30y fastening means
closed position of the roof window 1, the end plug flange 31 top sash member
38a overlaps the clip flange 22xa. 25 31a profile element of top sash member
[0154] In general, components of the roof window are 31b intermediate element
easily disassembled and each component may in princi- 31c inner element
ple be reused, be recycled by appropriate environmen- 310x stabilising plate
tally responsible disposal means, or the material be re- 310y extension plate 32
covered for other uses. 30 side sash member 32a
profile element of side sash member 32a1 head
List of reference numerals portion
32a2 inner portion
[0155] 32a3 outer portion 32a4
35 first bend 32a5
1 roof window second bend 32a6 third bend
32a7 transition portion
2 frame 32a8 fourth bend
32b intermediate element 32b1
21 top frame member 40 base portion 32b2
21i inwards protruding portion head portion 32b3 engagement means/ protruding
22 side frame member portion / flange
22c adapted side frame member 32b4 stepped section
22i inwards protruding portion 32b5 offsetting bend
22s abutment element 45 32b6 opening
22x clip 32b7 ridge portion
22xa clip flange 32b8 inner inclined portion
23 side frame member 32b9 inner edge portion
24 bottom frame member 32b10 bend
24a outer piece of bottom frame member 50 32b11 outer inclined portion
24a1 receiving groove 32b12 outer edge portion
24b separate inner piece of bottom frame member 32c inner element
24b1 receiving groove 32c1 reception means / first groove
24c cover 32c2 reception means / second groove
24c1 edge portion 55 32f foam element
24c2 edge portion 32s screening mounting bracket
24d insulating piece 33 side sash member
24i inwards protruding portion 33a profile element of side sash member

13



25 EP 4 253 683 A1

33b intermediate element

33c inner element

34 bottom sash member

34a profile element of bottom sash member
34a1 head portion

34a2 inner portion

34a3 outer portion

34a4 groove in head portion 34a1

34ab5 slit in inner portion 34a2

34b intermediate element

34b0 first fitting part of connecting fitting
34b1 base portion

34b2 head portion

34b3 engagement means / protruding portion
34b4 stepped section

34b5 offsetting bend

34b6 opening

34b10 second fitting part of connecting fitting
34b11 resilient hook

34c inner element

34c1 reception means / first groove
34c2 reception means / second groove
34p profile element sealing

37 trailing element

38 end plug

38a end plug flange

39 corner key 39a1

leg 39a2

channel 39a3 primary opening 39a4
depending skirt 39a5

secondary opening

39a6

inclined section 39a7 tongue

39a8 inclined channel section

39b sealant

pane

41 exterior sheet

41a extended portion

41b bottom edge portion of exterior sheet
42 interior sheet

42b bottom edge portion of interior sheet(s)
43 additional interior sheet

44 masking

45 glazing bar

45a adhesive strip

46 glazing bar cover element

47 spacer

4b side edge portion of pane

4c top edge portion of pane

4e exterior surface of pane

4i interior surface of pane

4p sealing (pane)

4s sealing strip (pane)

4t pane clip

operating assembly
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26

51 socket fitting

511 base plate of socket fitting
512 flanges of socket fitting
513 holes

52 spindle part

521 spindle

522 handle

53 nut part

531 nut ring

532 bolts

54 end portion

55 sash fitting

551 base plate of sash fitting
552 flanges of sash fitting
553 openings

56 split

mounting bracket

61 first bracket leg

614 bend

62 second bracket leg

620 aperture

621 first section

624 first engagement means / flange
625 hinge connection

626 second section

629 second engagement means / flange

insulating frame

71 top piece of insulating frame

72 side piece of insulating frame
73 side piece of insulating frame
74 bottom piece of insulating frame
75 indentation

76 recess

77 folding line

78 protrusion

interface unit

80 base portion

801 anchor section

81 top element of interface unit

810 channel in top interface element
82 side element of interface unit
820 channel in side interface element
83 side element of interface unit

84 bottom element of interface unit
85 flashing reception groove

85a protrusions

85b groove opening

86 inner leg

87 outer leg

88 flange

89 sealing portion

891 inner sealing lip
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892 outer sealing lip

893 additional inner sealing lip

894 first additional outer sealing lip
895 second additional outer sealing lip

hinge assembly

91 hinge unit

92 frame hinge part

93 sash hinge part

94 hinge pin

95 coupling unit

96 top frame coupling plate
961 base section

961c¢ spigot

962 bolt / engagement pin
963 bolt / engagement pin
97 side frame coupling plate
971 base section

971e spigot

981 screw

982 insert nut

983 insert nut

covering assembly

Claims

1.

Aroof window (1) comprising a frame (2), a sash (3),
and a pane (4), in which

the frame (2) comprises a set of frame members
including a top frame member (21), two side
frame members (22, 23) and a bottom frame
member (24) and the sash (3) comprises a set
of sash members including a top sash member
(31), two side sash members (32, 33) and a bot-
tom sash member (34), each frame and sash
member defining a longitudinal direction, and
the pane (4) comprises a number of edge por-
tions and an exterior pane surface (4e) defining
a plane of the roof window (1) in an assembled
condition of the roof window (1),
characterised in that

each sash member (31, 32, 33, 34) comprises
a profile element (31a, 32a, 33a, 34a), an inner
element (31c, 32c¢, 33c, 34c) and an intermedi-
ate element (31b, 32b, 33b, 34b) forming a con-
nection between the profile element and the in-
ner element of each sash member in an assem-
bled condition of the sash (3),

that the inner elements (31c, 32c, 33c, 34c) of
the sash members (31, 32, 33, 34) form a co-
herent inner element sash structure supporting
an interior edge portion of the pane (4) in the
assembled condition of the sash (3),

that the profile elements (31a, 32a, 33a, 34a) of
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the sash members (31, 32, 33, 34) are located
along respective exterior edge portions of the
pane (4) in the assembled condition of the sash
3),

that the profile elements (31a, 32a, 33a) of the
top sash member (31) and the two side sash
members (32, 33) are formed as a set of longi-
tudinal profiles of substantially uniform cross-
section, and that

a sealing assembly providing sealing between
the sash (3) and frame (2) in an exterior sealing
plane, an intermediate sealing plane and an in-
terior sealing plane.

A roof window (1) according to claim 1, wherein the
interior sealing plane is provided by a frame sealing
profile (26p), preferably provided on an exterior side
of each frame member (21, 22, 23, 24) to interact
with an interior side of the respective sash member
(31, 32, 33, 34).

A roof window (1) according to any one of the pre-
ceding claims, wherein the intermediate sealing
plane is provided by a sash sealing profile (30p1),
preferably provided in an outer side of each sash
member (31, 32, 33, 34) to interact with an inner side
of the respective frame member (21, 22, 23, 24).

A roof window (1) according to any one of the pre-
ceding claims, wherein the exterior sealing plane is
provided by a profile element sealing (34p) at the
bottom sash member (34) and the bottom frame
member (24).

A roof window (1) according to any one of the pre-
ceding claims, wherein the exterior sealing plane is
provided by an interface unit (8) comprising interface
elements (81, 82, 83)atthe top frame and sash mem-
bers (21, 31) and side frame and sash members (22,
23; 32, 33).

Aroof window (1) according to claim 5, wherein each
interface element (81, 82, 83) comprises a base por-
tion (80) with an anchor section (801), an inner leg
(86), an outer leg (87), a flange (88) and a sealing
portion (89).

A roof window (1) according to claim 6, wherein the
inner leg (86), the outer leg (87) and the flange (88)
of the interface unit (8) form a channel (810, 820) in
the top interface element (81) and the side interface
elements (82, 83).

A roof window (1) according to any one of claims 6
and 7, wherein the sealing portion (89) comprises
an inner sealing lip (891) and an outer sealing lip
(892).
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A roof window (1) according to claim 8, wherein a
top interface element (81) comprises an additional
inner sealing lip (893), a first additional outer sealing
lip (894) and a second additional outer sealing lip
(895).

A roof window (1) according to any one of claims 6
to 9, wherein the base portion (80), the innerleg (86)
and the flange (88) form a flashing reception groove
(85).

A roof window (1) according to any one of claims 6
to 10, wherein each interface element (81, 82, 83)
is provided as a two-component element, wherein
at least the sealing portion (89) has different prop-
erties than at least the base portion (80).

A roof window (1) according to any one of the pre-
ceding claims, wherein the sealing assembly further-
more comprises a pane sealing (30p2).

A roof window (1) according to any one of claims 5
to 12, wherein a stabilising plate (310x) is placed in
a channel (810) of the top element (81) of the inter-
face unit (8).

A roof window (1) according to any one of claims 5
to 13, wherein an extension plate (310y) is fastened
to the profile element (31a) of the top sash member
(31) to protrude into a channel (810) of the top ele-
ment (81) of the interface unit (8).

A roof window (1) according to any one of the pre-
ceding claims, wherein each sash side member (32,
33) is provided with a foam element (32f) to extend
over a major part of the length of the sash side mem-
ber (32, 33).

10

15

20

25

30

35

40

45

50

55

16

30









EP 4 253 683 A1

Fig. 3

19



EP 4 253 683 A1

31a

Fig. 4

20



EP 4 253 683 A1

21



EP 4 253 683 A1

21i

22

Fig. 6

22



EP 4 253 683 A1

Fig. 7

23



EP 4 253 683 A1

Fig. 8

24



EP 4 253 683 A1

|

7

;
\ 24b  25b 25a 24a ’i\
7

Fig. 9

25



EP 4 253 683 A1

Fig. 10

26



EP 4 253 683 A1

Fig. 11

27



EP 4 253 683 A1

Fig. 12a

28



EP 4 253 683 A1
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