
(19) *EP004512974A1*
(11) EP 4 512 974 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
26.02.2025 Bulletin 2025/09

(21) Application number: 24195360.3

(22) Date of filing: 20.08.2024

(51) International Patent Classification (IPC):
E04D 13/03 (2006.01)

(52) Cooperative Patent Classification (CPC):
E04D 13/0354

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 21.08.2023 DK PA202370427

(71) Applicant: VKR Holding A/S
2970 Hørsholm (DK)

(72) Inventor: MØNSTED, David Damm
2970 Hørsholm (DK)

(74) Representative: AWA Denmark A/S
Strandgade 56
1401 Copenhagen K (DK)

(54) A ROOF WINDOW ARRANGEMENT COMPRISING A COMMON STATIONARY FRAME AND AT
LEAST A FIRST WINDOW UNIT AND A SECOND WINDOW UNIT

(57) A roof window arrangement comprising a com-
monstationary frameandat least a firstwindowunit anda
second window unit.

A roof window arrangement comprising a common
stationary frame configured to be built into a roof surface
and at least a first window unit and a second window unit
configured in a side-by-side configuration, where each
window unit comprises a pane-carrying sash where at

least one of the window units has an openable pane-
carrying sash which opens about a horizontal centre
hinge axis defined by a set of hinges arranged substan-
tially at the centre of thewindowunits in a height direction
in a first operational condition and where the at least first
window unit and second window unit are configured to
open as a common openable sash in a second opera-
tional condition.
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Description

Technical Field

[0001] The present invention relates to a roof window
arrangement comprising a common stationary frame
configured to be built into a roof surface, the common
stationary frame having a top frame member and a
bottom frame member extending in a width direction,
and two side framemembers extending in a height direc-
tion, the roof window arrangement further comprising at
least a first window unit and a second window unit con-
figured in a side-by-side configuration where each win-
dowunit comprises a pane-carrying sash,with a top sash
member, a bottom sash member and two side sash
members.

Background Art

[0002] Roof windows to be installed in inclined roof
surfaces come in a variety of types, and are either in-
stalled as stand-alone window units, in which all sides of
the roof window borders on the roofing, or in roof window
arrangements where several window units are built to-
gether to combine into larger arrays providing a larger
light influx into a room of a building, and in which only
outer sides of the outermost window units border on the
surrounding roofing. Configurations of twin or quadruple
roof window arrangements installed side-by-side and/or
above each other, respectively, are shownand described
in Applicant’s published international application WO
2004/055291 A1.
[0003] In a roof structure comprising rafters and bat-
tens, at least one rafter and a number of battens will
typically need to be removed to provide a sufficiently
large aperture in the roof surface and roof structure to
accommodate such roof window arrangements. In Ap-
plicant’s European patent No. EP3406818 B1 corre-
sponding to commercial counterpart VELUXO Dormer,
a roof window arrangement with two rows of each three
window units are connected to a respective frame struc-
ture installed in the roof structure. The frame structure
usually comprises a common frame encompassing all
the individual window units and the window units are
typically separated by structural elements such as mul-
lions which are fixed to the frame structure to allow some
orallwindowunits tobeopened individually. Themullions
provide stability and a place to arrange hinges for the
window units, however the large aperture created by
removal of the rafter(s) is not fully utilised because the
mullions divide the aperture into several small openings.
So even though the prior art window arrangements func-
tion well, they do not utilize the aperture in the roof
structure optimally.

Summary of Invention

[0004] With this background, it is therefore an object of

the invention to provide a roof window arrangement that
solves or at least alleviates this problem.
[0005] In a first aspect, this and further objects are
achieved with a roof window arrangement of the kind
mentioned in the introduction which is furthermore char-
acterised in that at least one of the window units has an
openable pane-carrying sash which opens about a hor-
izontal centre hinge axis defined by a set of hinges ar-
ranged substantially at the centre of the window units in
the height direction in a first operational condition,
and where the at least first window unit and second
window unit are configured to open as a common open-
able sash in a second operational condition.
[0006] In this way, the roof window arrangement with
window units arranged in a side-by-side configuration
can be individually operated in the first operational con-
dition and the window units of roof window arrangement
can open as a single window unit in the second opera-
tional condition.
[0007] One advantage of the second operational con-
dition is that the roof window arrangement functions
better as a fire escape.
[0008] Another advantage of the second operational
condition is that the roof window arrangement provides a
better utilization of the aperture created to accommodate
the roof window arrangement in the roof surface.
[0009] The common openable sash is top hung. Top
hung is here to be understood as being openable about a
horizontal axis extending in the width direction in proxi-
mity to the top frame member.
[0010] In preferred embodiments, each of the window
units has an openable pane-carrying sash which opens
about the centre hinge axis. Alternatively, at least the
second window unit is only openable as part of the
common openable sash in the second operational con-
dition.
[0011] Each window unit configured to open about the
centre hinge axis in the first operational condition has at
least two associated hinges arranged substantially along
the centre hinge axis.
[0012] In the preferred embodiments, the roof window
arrangement further comprises a mullion arranged be-
tween the first window unit and the second window unit.
One or more hinges along the centre hinge axis may be
arranged on themullion. Themullion opens as part of the
common openable sash in the second operational con-
dition and is fixed to the common stationary frame in the
first operational condition. Preferably, the mullion is con-
nected to the top frame member of the common station-
ary frameby a hinge connection to open as part of the top
hung common openable sash.
[0013] The at least first window unit and second win-
dow unit may be arranged in an intermediate frame. The
intermediate frame is arranged in the common stationary
frame and forms part of the common openable sash. The
intermediate framepreferably comprises a top intermedi-
ate framemember, abottom intermediate framemember,
and two side intermediate framemembers. This provides
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a stable intermediate frame in all operational conditions
especially in the second operational condition.
[0014] The common openable sash may be top hung
via the intermediate frame. The intermediate frame is
especially advantageous in embodiments where at least
the second window unit is only openable in the second
operational condition. In theseembodiments, at least one
of the sashmembers of the secondwindowunitmay form
part of the intermediate frame. The intermediate frame
opens as part of the common openable sash in the
second operational condition and is fixed to the common
stationary frame in the first operational condition.
[0015] In preferred embodiments, the roof window ar-
rangement comprises a coupling arrangement config-
ured to uncouple the at least first windowunit and second
window unit in the first operational condition and couple
the at least first window unit and second window unit in
the second operational condition. The coupling arrange-
ment is configured to couple the window units to function
as a common openable sash in the second operational
condition. The coupling arrangementmay be arranged in
the mullion and/or intermediate frame. The coupling ar-
rangement may comprise an espagnolette mechanism.
The coupling arrangement may further comprise a plur-
ality of pins. A mullion pin may be arranged between the
mullion and stationary frame. Similarly, an intermediate
frame pin may be arranged between the intermediate
frame and stationary frame.
[0016] The mullion pin may couple the mullion and
stationary frame in the first operational condition and
uncouple the mullion and stationary frame in the second
operational condition. Similarly, the intermediate frame
pin may couple the intermediate frame and stationary
frame in the first operational condition and uncouple the
intermediate frame and stationary frame in the second
operational condition.
[0017] To couple the window units, the coupling ar-
rangement may further comprise at least a first window
unit pin that uncouples the first window unit from the
mullion and/or intermediate frame in the first operational
condition, and couples the first window unit and mullion
and/or intermediate frame in the second operational
condition. Additionally, the coupling arrangement may
comprise a second window unit pin that uncouples the
secondwindow unit from themullion and/or intermediate
frame in the first operational condition, and couples the
second window unit and mullion and/or intermediate
frame in the second operational condition. In this way,
the window units may be coupled to form the common
openable sash by being coupled to each other via the
mullion. In embodiments without a mullion, it may be
envisioned that the first window unit pin and/or second
window unit pin engages directly with a neighbouring
window unit to couple them together.
[0018] The coupling arrangement may be operated by
a handle. The handle and coupling arrangement may be
linked via the espagnolette mechanism.
[0019] Preferably, the coupling arrangement is ar-

ranged such that the window units are prevented from
opening in the first operational condition when the win-
dow arrangement is opened in the second operational
condition and vice versa.
[0020] Other presently preferred embodiments and
further advantages will be apparent from the subsequent
detailed description and drawings.

Brief Description of Drawings

[0021] In the following description embodiments of the
invention will be described with reference to the draw-
ings, in which

Fig. 1 is a perspective viewof a roofwindowarrange-
ment in an embodiment of the invention, seen from
an exterior side of the roof window arrangement.
Fig. 2 is a perspective viewof a roofwindowarrange-
ment in an embodiment of the invention, seen from
an interior side and in a first operational condition.
Fig. 3 is a perspective viewof a roofwindowarrange-
ment in an embodiment of the invention, seen from
an interior side and in a first operational condition.
Fig. 4 is a perspective viewof a roofwindowarrange-
ment in an embodiment of the invention, seen from
an interior side and in a first operational condition.
Fig. 5A is a perspective view of a roof window ar-
rangement in an embodiment of the invention, seen
from an interior side and in a second operational
condition.
Fig. 5B is a perspective view of a roof window ar-
rangement in an embodiment of the invention, show-
ingan intermediate frame fromanexterior sideand in
a second operational condition.
Fig. 6A is a front view of a part of a roof window
arrangement in an embodiment of the invention with
a coupling arrangement, seen from an interior side
and in a first operational condition.
Fig. 6B is a front view of a part of a roof window
arrangement in an embodiment of the invention with
a coupling arrangement, seen from an interior side
and in a second operational condition.

Description of Embodiments

[0022] In the following detailed description, preferred
embodiments of the present invention will be described.
However, it is to be understood that features of the
different embodiments are exchangeable between the
embodiments and may be combined in different ways,
unless anything else is specifically indicated. It may also
be noted that, for the sake of clarity, the dimensions of
certain components illustrated in the drawingsmay differ
from thecorrespondingdimensions in real-life implemen-
tations.
[0023] It is noted that terms such as "up", "down", "left-
hand", "right-hand", "exterior", "interior", "outer", "inner"
are relative and refers to the viewpoint in question. In
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general, when referred to anexterior 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 direc-
tions generally perpendicular to an interior-exterior direc-
tion, taking as its base point a centre of the roof window.

General description of a roof window Fig 1

[0024] In the figures of the drawings, embodiments of a
roof window arrangement 1 according to the invention
are shown.
[0025] Referring initially to Fig. 1, a first embodiment of
a roof window arrangement 1 is shown. The roof window
arrangement 1 is intended to be installed in an inclined
roof surface (not shown).
[0026] The roof window arrangement 1 comprises a
common stationary frame 10, a first window unit 100 and
a secondwindowunit 200. The commonstationary frame
10 comprises a top framemember 11 and a bottom frame
member 12 extending in a width direction W. The com-
mon stationary frame 10 further comprises two side
frame members 13, 14 extending in a height direction
H, and acts as a single stationary frame for all thewindow
units. The common stationary frame 10 is configured to
be built into the roof surface and is stationary relative to
the roof structure. The common stationary frame 10 is
connected to the underlying roof structure by means of a
set of fittings represented by mounting brackets 3. A
covering assembly generally designated 5 is shown as
well. Thecoveringassembly 5provides covering for each
window unit 100, 200.
[0027] Eachwindow unit comprises a pane 104, 204 in
a pane-carrying sash 150, 250, and as best visualized in
Fig. 2‑4, the sash 150, 250 of each window unit 100, 200
further comprises a top sashmember 151, 251, a bottom
sash member 152, 252, and two side sash members,
153, 154, 253, 254. The panes 104, 204 of the window
units forms part of a two-layered or three-layered insulat-
ing glazing unit (IGU).
[0028] The window units 100, 200 are configured in a
side-by-side configuration. A side-by-side configuration
is here to be understood as a side sash member of one
windowunit neighbouring a side sashmember of another
window unit. The neighbouring side sash members 154,
253of thewindowunitsmaybespacedapart suchasbya
mullion 50 as shown in Fig. 2 and still be considered as
neighbouring. While the common stationary frame 10
and sashes 150, 250 are described as rectangular struc-
tures, some principles of the presented concepts may be
applicable to other geometrical shapes as well.
[0029] In Fig. 1 the roof window arrangement 1 is
shown as comprising two window units 100, 200, how-
ever the roofwindowarrangement 1maycomprisea third
windowunit. The thirdwindowunitmaybeconfigured in a
side-by-side configuration with either of the first and

second window unit. A hinge axis α is also shown, which
is best described with Fig. 2 where a roof window ar-
rangement 1 is shown from an interior side. In Fig. 2, the
roof window arrangement 1 is shown in a first operational
condition where the first window unit 100 is open about
the horizontal centre hinge axis α defined by a set of
hinges (not shown)arrangedsubstantially at thecentreof
the window units in the height direction H. The hinges
may be of any suitable kind such as pivot hinges dis-
closed in Applicant’s EP 1 038 083 B1, EP 1 781 883 B1,
EP 2 770 149 B1, and EP 2 770 146 B1 or as a so-called
pantograph hinge as described in Applicant’s interna-
tional application WO 2017/076416 A1.
[0030] In the roof window arrangement 1 shown in Fig.
2, the top sash member 151 of the first window unit 100
opens into the interior and the bottom sash member 152
opens out to the exterior. A handle 160 is arranged on the
top sash member 151 for opening the first window unit
100 in the first operational condition. Thehandle 160may
form part of a top sash module 1411 (cf. Fig. 4) such as
disclosed in Applicant’s patent EP 2 751 355 B1. The top
sash module 1411 comprises a lock 117 configured to
lock the sash of the first window unit to the stationary
frame 10.
[0031] In embodiments where the second window unit
200 is also openable in the first operational condition it
may comprise a similar top sashmodule 2411 with a lock
217 as shown in Fig. 4.
[0032] In Fig. 2 the second window unit 200 is only
openable as a part of the common openable sash in the
second operational condition.
[0033] In the embodiment shown in Fig. 2, a hinge is
arranged between the side sash member 153 and the
side frame member 13. A second hinge is arranged
between the side sash member 154 and a mullion 50,
but alternatively a hinge between the side sash member
154 and side sash member 253 may be conceived.
[0034] Fig. 3 showsa roofwindowarrangement 1 in the
first operational condition, where the secondwindow unit
200 also comprises a handle 260 for opening the second
window unit in the first operational condition around the
centre hinge axis α as shown in Fig. 4.
[0035] Figs. 2‑4 show embodiments of roof window
arrangements 1 comprising the mullion 50 arranged
between the firstwindowunit 100and the secondwindow
unit 200.
[0036] In Figs. 2‑4 themullion 50 extends between and
is fixed to the top frame member 11 and bottom frame
member 12 when the window is in a closed configuration
or when the roof window arrangement 1 is in the first
operational condition.
[0037] In the embodiments shown in Figs. 3‑4, each
window unit 100, 200 has a hinge connection between a
sidesashmember 153, 254andaside framemember13,
14, and between a side sash member 154, 253 and the
mullion 50, and the hinges are arranged along the centre
hinge axis α. By having hinges arranged between the
mullion 50 and the first window unit 100 and second
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window unit 200, respectively, an increased stability of
the roof window arrangement 1 is achieved.
[0038] In Fig. 5A the roof window arrangement 1 is
shown in the second operational condition where the first
window unit 100 and second window unit 200 are con-
figured to open as a common openable sash. In this
embodiment, the common openable sash is top hung
and opens about an axis running in the width direction in
approximation of the top frame element 11 of the sta-
tionary frame, however the common openable sash may
alternatively open around the centre hinge axis α.
[0039] A handle 60 for opening the common openable
sash in the secondoperational condition ishere arranged
in the mullion 50. Additionally, the mullion and the top
frame member 11 are connected via a hinge connection
(not shown) allowing the mullion 50 to open as a part of
the common openable sash.
[0040] Fig. 5B shows a line sketch of a roof window
arrangement 1 showing the common stationary frame 10
and an intermediate frame 20 with a top intermediate
framemember 21, a bottom intermediate framemember
22, and two side intermediate framemembers 23 and 24.
The stationary frame 10 is sketched in dotted lines and
the intermediate frame 20 is sketched in solid lines. The
intermediate frame members form a rectangular inter-
mediate frame structure and the firstwindowunit 100and
second window unit 200 are arranged herein, also
sketched as dotted lines. As seen in Fig 5B the rectan-
gular intermediate frame structure provides a stabilizing
structure for the window units 100 and 200 in the second
operational condition. Additionally, Fig. 5B shows how
the intermediate frame 20 serves as a stabilizing struc-
ture for the mullion 50, which is connected to the top
intermediate frame member 21 in one end and to the
bottom intermediate frame member 22 in the other end.
The mullion 50 is similarly sketched as a dotted line.
[0041] Figs. 6A‑6B show a part of a roof window ar-
rangement 1 with a coupling arrangement 70 configured
to uncouple the first window unit 100 and secondwindow
unit 200 in the first operational condition and couple the
first window unit 100 and second window unit 200 in the
second operational condition.
[0042] As shown in Figs. 6A‑6B the coupling arrange-
ment 70 may be comprised in the mullion 50 where the
coupling arrangement 70 is activated by turning the
handle 60.
[0043] Thehandle60and thecouplingarrangement70
may be linked in any suitable way, such as an espagnol-
ette mechanism (not shown). Such espagnolette me-
chanisms are well-known to the skilled person and used
in a variety of window types, including façade windows.
[0044] In Figs. 6A‑6B the coupling arrangement 70
further couples the mullion 50 to the stationary frame
10 in the first operational condition and uncouples the
mullion 50 and stationary frame 10 in the second opera-
tional condition.
[0045] In Fig. 6Aapart of the roofwindowarrangement
1 is shown in the first operational condition where the

mullion 50 is coupled to the common stationary frame 10
by amullion pin 55 arranged between the mullion 55 and
the common stationary frame 10. The mullion pin 55
ensures that the mullion is fixed to the stationary frame
10 when the roof window arrangement 1 is in the first
operational conditionand isable to rotatewith thewindow
units 100, 200 in the second operational condition.
[0046] Fig. 6A further shows the coupling arrangement
70 comprising a first window unit pin 155 and a second
window unit pin 255 arranged in the mullion 50. The
windowunit pins 155, 255 are here in anuncoupled state,
allowing the firstwindowunit 100andsecondwindowunit
200 to open independently. Additionally, themullion 50 is
fixed to the stationary frame 10 by the mullion pin 55.
[0047] By turning the handle 60 as indicated by the
arrow in Fig. 6B, the mullion pin 55 is retracted into the
mullion 50 while the window pins 155, 255 couple the
window units 100, 200 to the mullion 50 such that the
window units 100, 200 are configured to open as a
common openable sash together with the mullion 50.
[0048] The coupling arrangement 70 prevents the win-
dow units from opening in the first operational condition
while the roof window arrangement 1 is in the second
operational condition and vice versa.
[0049] The roof window arrangement 1 further com-
prisesa liftingdevice7 foropening thecommonopenable
sash in thesecondoperational condition, asshown inFig.
5A. The lifting device 7 is arranged between the side
frame member 13 and side sash member 153 of the first
window unit. A second lifting device 7 (not shown) is
arranged between the side frame member 14 and the
side sash member of the second window 254. The lifting
device is arranged topull on the commonopenable frame
in the second operational condition. Details of the prin-
ciples of such a lifting device 7 are found in Applicant’s
European patent No. 3 714 125 B1.

List of reference numerals

[0050]

1 Roof window arrangement
3 Mounting bracket
5 Covering assembly
7 Lifting device
10 Common stationary frame
11 Top frame member
12 Bottom frame member
13 Side frame member
14 Side frame member
20 Intermediate frame
21 Top intermediate frame member
22 Bottom intermediate frame member
23 Side intermediate frame member
24 Side intermediate frame member
50 Mullion
55 Mullion pin
60 Handle
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100 First window unit
104 Pane
117 Lock
150 First pane-carrying sash
151 Top sash member
152 Bottom sash member
153 Side sash member
154 Side sash member
155 First window unit pin
160 Handle
200 Second window unit
204 Pane
217 Lock
250 Second pane-carrying sash
251 Top sash member
252 Bottom sash member
253 Side sash member
254 Side sash member
255 Second window unit pin
260 Handle
1411 Top sash module
2411 Top sash module
α centre hinge axis
H Height direction
W Width direction

Claims

1. A roof window arrangement (1) comprising a com-
monstationary frame (10) configured tobebuilt intoa
roof surface, the common stationary frame having a
top frame member (11) and a bottom framemember
(12) extending in a width direction (W), and two side
frame members (13, 14) extending in a height direc-
tion (H),

the roofwindowarrangement further comprising
at least a first window unit (100) and a second
window unit (200) configured in a side-by-side
configuration, where each window unit (100,
200) comprises a pane-carrying sash (150,
250), with a top sash member (151, 251), a
bottom sash member (152, 252) and two side
sash members (153, 154, 253, 254), and where
at least one of the window units (100, 200) has
an openable pane-carrying sash which opens
about a horizontal centre hinge axis (α) defined
by a set of hinges arranged substantially at the
centre of the window units in the height direction
(H) in a first operational condition, and
where the at least first window unit (100) and
second window unit (200) are configured to
open as a common openable sash in a second
operational condition, and
where the common openable sash is top hung.

2. A roof window arrangement according to any one of
the preceding claims, where each of the window

units (100, 200) hasanopenablepane-carrying sash
(150, 250) which opens about the centre hinge axis
(α).

3. A roof window arrangement according to any one of
the preceding claims, wherein the at least first win-
dow unit (100) and second window unit (200) are
arranged in an intermediate frame (20).

4. A roof window arrangement according to any one of
the preceding claims, further comprising a coupling
arrangement (70) configured to uncouple the at least
first window unit (100) and secondwindow unit (200)
in the first operational condition and couple the at
least first window unit (100) and second window unit
(200) in the second operational condition.

5. A roof window arrangement according to any one of
the preceding claims, further comprising a mullion
(50),

wherein the mullion (50) is coupled to the top
frame member (11) by a hinge, and
wherein themullion (50) comprises amullion pin
(55) configured to couple the mullion (50) to the
bottom frame member (12) in the first opera-
tional condition and uncouple the mullion (50)
from the bottom frame member (12) in the sec-
ond operational condition.

6. A roof window arrangement according to claim 5,
wherein the mullion pin (55) forms part of a coupling
arrangement (70), and
the coupling arrangement (70) further comprises a
first windowunit pin (155) configured for coupling the
first window unit (100) to the mullion (50) in the
second operational condition and uncouple the first
window unit (100) from the mullion (50) in the first
operational condition.

7. A roof window according to claim 6, wherein the
coupling arrangement (70) further comprises a sec-
ondwindowunit pin (255) configured for coupling the
second window unit (200) to the mullion (50) in the
second operational condition and uncouple the sec-
ondwindowunit (200) from themullion (50) in thefirst
operational condition.

8. A roof window arrangement according to any one of
claims 5 to 7, wherein the coupling arrangement (70)
forms part of an espagnolette mechanism.

9. A roof window arrangement according to any one of
claims 5 to 8, wherein the coupling arrangement (70)
is operated by a handle (60), andwherein the handle
(60) is configured for opening the common openable
sash in the second operational condition.
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