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DESCRIPTION

[0001] The present invention relates to a roof window arrangement for use in an inclined roof
structure including at least two roof windows, where one roof window is located below the other
roof window when seen in the direction of inclination of the roof structure, and where the two
roof windows are interconnected by a connector bracket. The invention further relates to a
method for mounting at least two roof windows in an inclined roof structure, one below the
other when seen in the direction of inclination of the roof structure, thereby creating such a roof
window arrangement.

[0002] In buildings where it is desired to have a large daylight opening in the roof structure,
one or a few roof windows may not suffice and several roof windows can then be mounted in a
group, closely side-by-side and/or above each other. The need for achieving a proper
attachment of the roof windows to the load-bearing structure of the roof structure, however,
necessitate a certain minimum distance between the windows of the group in order to give
room for mounting brackets. Moreover, a flashing assembly including cladding, covering and
flashing members is needed in order to achieve a proper draining of rain and melt water so
that water does not penetrate into the roof structure, and this typically involves drainage
gutters between the roof windows.

[0003] Large daylight admitting areas in roof structures can also be achieved by the use of
glass panels with comparatively simple frames resembling those used in green houses and
where panels are typically overlapping so that water drains off one panel and directly onto the
other. Such panel structures, however, typically have considerably poorer insulating properties
and load-bearing capacity and it will often not be possible to open the panels as with regular
roof windows.

[0004] It is therefore the object of the invention to allow the provision of a roof structure which
combines the good insulating and structural properties achieved with groups of roof windows
with the simpler structure and comparatively large light admitting area achieved with glass
panel structures.

[0005] In a first aspect of the invention this is achieved with a roof window arrangement
according to claim 1, where the connector bracket comprises a first connecting section
connected to a mounting bracket on a first roof window and a second connecting section
connected to a mounting bracket on a second roof window, where said first connecting section
extends in a first direction from a centre section of the connector bracket and is connected to
the mounting bracket on the first roof window in a pivot connection, where said second
connecting section extends in a second direction from a centre section of the connector
bracket and is connected to the mounting bracket on the second roof window in a fixed
connection, and where said first and second directions are non-parallel.

[0006] The connector bracket interconnects roof windows mounted one above the other in an
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inclined roof structure when seen in the direction of inclination. By the connector bracket
interconnecting mounting brackets on the two windows instead of connecting mounting
brackets on each roof window separately to the roof structure in a traditional manner, the roof
windows can be located closer to each other, thus allowing the light admitting area to be
relatively bigger. Moreover, the distance in a direction perpendicular to the plane of the roof
structure can be decreased.

[0007] One connecting section being connected to a mounting bracket in a pivot connection
and the other being connected in a fixed connection to a mounting bracket contributes further
to allowing the roof windows to be mounted close to each other. The pivot connection allows
the connector bracket to swing, either for bringing the second connection section into
engagement with the mounting bracket on the second roof window or for swinging the second
roof window to which the connector bracket has already been connected into place.

[0008] The fact that the two connecting sections extend in non-parallel directions further
contributes to a minimal distance between the windows by allowing one section to extend
between the roof windows, while the other extends inwards or outwards along the frame of one
of the roof windows, i.e. either towards the interior of the building cover by the roof structure or
towards the exterior. It may also allow the section extending between the windows to reach
over a beam or a like element of the load-bearing structure of the roof structure of the building.
Moreover, the angled shape provides strength and stiffness to the connector bracket and thus
to the roof window arrangement made with the connector bracket and thus allows the use of a
comparatively smaller connector bracket.

[0009] The side of the connector bracket facing the interior of the building in the mounted state
is preferably concave, in other words the angle between the first and second sections on the
side of the connector bracket facing the interior of the building in the mounted state is less than
180 degrees.

[0010] If the second leg projects towards the exterior of the building, the side of the connector
bracket facing the exterior of the building in the mounted state is preferably concave, in other
words the angle between the first and second sections on the side of the connector bracket
facing the exterior of the building in the mounted state is less than 180 degrees.

[0011] Using a connector bracket, which is concave towards the interior is presently preferred
as it allows an optimal transmission of forces from especially the second roof window to the
load-bearing structure. Thus is allows for the use of a relatively small connector bracket, which
does not take up much space and which can be produced using a limited amount of material.

[0012] In a preferred embodiment the width of the first and/or second connecting sections in
the plane defined by the first and second directions decreases with the distance from the
centre section, the first and second sections for example having a tapered and rounded shape
so that the overall shape of the connector bracket resembles that of a boomerang.
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[0013] It is presently preferred that the first and second directions extend at an angle of 60-
150 degrees in relation to each other, but the most expedient angle depends on several
factors such as the angle of inclination of the roof structure and the design of the mounting
brackets and of the roof structure. An angle of 110-120 degrees is presently considered
advantageous for connecting both roof windows to a single load-bearing beam extending in a
third direction extending perpendicular to the first and second directions.

[0014] In one embodiment of the connector bracket at least the first and second connecting
sections are plate shaped with the smallest dimension of the plate extending in a third direction
extending perpendicular to the first and second directions. In this way the connector bracket
takes up as little space as possible while still having a high strength in the plane defined by the
first and second directions. Roof windows mounted in a group usually do not give rise to high
loads in directions perpendicular to the plane defined by the first and second direction, but the
connector bracket must of course be able to endure some torsional forces. The necessary
thickness will depend on the overall design of the connector bracket and the material chosen
and may be determined by simple experiments. It is presently considered advantageous to
make the connector bracket from stainless steel.

[0015] In one embodiment, the first connecting section and the second connecting section are
off-set in relation to each other in a third direction extending perpendicular to the first and
second directions. This allows the two connecting sections to be connected to items, which are
not arranged in parallel or to opposite sides of such items as will be described in further detail
below. For use in roof window arrangements made with standard roof windows the distance
between the first and second connecting sections in the third direction is presently preferred to
be 10-100 mm, preferably 20-50 mm.

[0016] The pivot connection between the first connecting section and the mounting bracket on
the first roof window may be established in many ways, but simple pin or bolt connections
where the pin or bolt define the axis of rotation are presently considered advantageous. In one
embodiment the first connecting section therefore includes an opening adapted for receiving a
fastening member, such as a pin or bolt. If the opening is elongate it will allow a slack between
the fastening member and the connector bracket, which may be advantageous in connection
with the mounting process, and which may also compensate for small irregularities and
variations.

[0017] The connector bracket may further include a third connecting section adapted for being
connected to a supporting element of a flashing assembly. The third connecting section will
typically project from the centre section in a fourth direction, which extend substantially in the
same plane as the first and section directions. It may include openings, projections and/or the
like configured for engagement with the supporting element as will be described in further
detail below, but the supporting element may also simply ride on the third connecting section.

[0018] The roof window arrangement may further include a mounting shoe on the mounting
bracket on the first roof window, said mounting shoe being adapted for resting on a load-
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bearing structure of the roof structure, where the first connecting section of the connector
bracket is connected to the shoe in a pivot connection. By connecting the connector bracket to
the mounting shoe the loads on the first window may potentially be reduced.

[0019] In one embodiment the mounting shoe is located between the mounting bracket on the
first roof window and the first connecting section of the connector bracket. In this way the
connection is gravitationally balanced as the loads from the two roof windows act on opposite
sides of the mounting shoe.

[0020] The mounting bracket on the first roof window, the mounting shoe, and the first
connecting section of the connector bracket can be interconnected by a pin or bolt extending
through aligned openings in all three. This makes the connection structurally simple and
relatively easy to establish.

[0021] In a second aspect of the invention the object of the invention is achieved with a
method for mounting at least two roof windows in an inclined roof structure, one below the
other when seen in the direction of inclination of the roof structure, the method being according
to claim 12, where a first connecting section of a connector bracket is connected to a mounting
bracket on a first roof window in a pivot connection and a second connecting section of the
connector bracket is connected to a mounting bracket on a second roof window in a fixed
connection, said first connecting section extending in a first direction from a centre section of
the connector bracket and said second connecting section extending in a second direction
from a centre section of the connector bracket, and said first and second directions being non-
parallel. As described above with reference to the connector bracket and the roof window
arrangement, this provides a structurally simple construction which is optimized with respect to
transmitting loads from the roof windows to the load-bearing structure of the roof structure.
Embodiments and advantages described with reference to one aspect of the invention also
applies to the other aspect unless otherwise stated.

[0022] In the following the invention will be described in further detail with reference to non-
limiting embodiments shown in the drawing, where:

Fig. 1 is a partially cut-away side-view of a roof window arrangement according to the
invention,

Fig. 2 is a partially cut-away cross-sectional view of the roof window arrangement in Fig. 1
seen from the opposite side,

Fig. 3 is a partially cut-away perspective view of the roof window arrangement in Figs 1 and 2,

Fig. 4 is another partially cut-away perspective view of the roof window arrangement in Figs 1-
3, where the flashing assembly has been removed,

Fig. 5 corresponds to Fig. 4 but seen from the angle indicated by the arrow V in Fig. 4,

Fig. 6 is a side-view of a connector bracket according to the invention,
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Fig. 7 is an end-view of the connector bracket in Fig. 6,
Fig. 8 is a partially cut-away cross-sectional view of a prior art roof window arrangement,

Fig. 9 is a partially cut-away cross-sectional view corresponding to Fig. 8, but showing a roof
window arrangement according to the invention,

Fig. 10 is a perspective view of a connector bracket with a supporting element for a flashing
assembly mounted thereon,

Fig. 11 is a side-view of the connector bracket and supporting element in Fig. 10 seen from the
direction indicated by the arrow IXin Fig. 10,

Fig. 12 is a partially cut-away perspective view of the window arrangement corresponding to
Fig. 3 but including the supporting element shown in Figs 10 and 11, and

Fig. 13 is a close-up of the detail marked XIIl in Fig. 12 with parts of the flashing assembly
removed.

[0023] A window arrangement according to the invention is shown in Figs 1-5. It includes a first
roof window 1, a second roof window 2, a connector bracket 3, and a mounting shoe 4 resting
on a load-bearing structure of an inclined roof-structure, here represented by an |I-beam 5. The
window arrangement further includes a flashing assembly generally designated 6.

[0024] The first roof window 1, which is here the uppermost when seen in the direction of
inclination of the roof structure, includes a mounting bracket 11, which is connected to the
mounting shoe 4 and to a first connecting section 31 the connector bracket 3 in a pivot
connection 71, here represented as a bolt extending through aligned openings in the mounting
bracket, the mounting shoe, and the first connecting section.

[0025] The second roof window 2, which is here the lowermost when seen in the direction of
inclination of the roof structure, includes a mounting bracket 21, which is connected to a
second connecting section 32 of the connector bracket 3 in a fixed connection, here
represented as two pins 72 extending through aligned openings in the mounting bracket and
the second connecting section.

[0026] In other embodiments the first roof window 1 may be lowermost and the second roof
window 2 uppermost in the mounted state.

[0027] As is seen by comparing Fig. 8 and Fig. 9 the use of a connector bracket 3 according to
the invention means that the two roof windows 1, 2 mounted one above the other rotate about
the same point of rotation R3, whereas the two windows of the prior art roof window
arrangement rotate about different points R1 and R2. This difference entails that loads from
both roof windows in the roof window arrangement in Fig. 9 can be transferred to one
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mounting shoe 4 on the load-bearing beam 5, thus potentially allowing a simpler load-bearing
structure. Moreover, it means that both the distance DW between the windows in the parallel
with the plane of the roof structure, and the distance DP between the exterior sides of the
panes of the two roof windows can be decreased. This both saves space, increases the
relative light admitting area, and allows a minimalistic visual appearance of the roof window
arrangement, which is often preferred in modern architecture.

[0028] The connector bracket 3 in Fig. 9 is shown as being convex on the side facing the
exterior of the building in the mounted state, whereas the connector brackets in the other
figures are concave towards the interior as is presently preferred.

[0029] The openings in the connector bracket 3 used for establishing the connection with the
mounting brackets 11,21 and the mounting shoe 4 iare seen clearly in Fig 6, which shows the
connector bracket from the same side as in Fig. 1. Opening 311 in the first connecting section
31 is elongate, which allows connector bracket to slide a little bit in relation to the bolt 71, thus
allowing the connector bracket to both pivot in relation to the mounting bracket 11 on the first
roof window and to accommodate smaller variations during mounting. The openings 321 in the
second connecting section 32, of which only two are used in the embodiment of the roof
window arrangement shown, are circular as they are configured to establish a fixed connection
to the mounting bracket 21 on the second roof window.

[0030] As is also best seen in Fig. 6 the first connecting section 31 extends in a first direction
D1 from a centre section 30 of the connector bracket 3 and the second connecting section 32
extends in a second direction D2 from the centre section, said first and second directions
extending at an angle A in relation to each other.

[0031] The first and second directions D1, D2 are here defined as lines extending through the
gravitational centre of the connector bracket and through the gravitational centre of the
openings used for establishing the connection to the mounting brackets. If the connector
bracket is without such openings and configured for being connected to the mounting brackets
of the two roof windows in another way, such as for example by projections adapted for
engaging with openings in the mounting brackets, the first and second directions are defined
by lines extending through the gravitational centre of the connector bracket and through the
centre of the connection with the respective mounting brackets.

[0032] In the embodiment shown in the drawing, the angle A between the first and second
directions is 115 degrees. This angle allows the connector bracket 3 to extend down along the
outer side of the frame of the second roof window, and to extend over the beam 5 of the load-
bearing structure as is best seen in Figs 2 and 5, while still having sufficient surface area to
possess the necessary strength. The rounded shapes of the first and second connecting
sections 31, 32 ensures that there are no sharp corners, which might be dangerous to the
installers mounting the roof windows, and further facilitates turning of connector bracket in
relation to other items during mounting. Moreover, the stresses which tend to build up at sharp
corners in a bracket is avoided.
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[0033] This embodiment of the connector bracket 3 is plate shaped with the smallest
dimension of the plate extending in a third direction D3 extending perpendicular to the first and
second directions, i.e. in parallel to the bolt 71 and pins 72, as shown in Fig. 7. This means that
the connections between the mounting brackets 11,21 and the connector bracket 3 have a
limited extend in the third direction. Moreover, as the loads from the roof windows 1,2 act
primarily in the plane defined by the first and second directions D1, D2, the plate shape
ensures that the material of connector bracket is concentrated where it is most needed. A
thicker bracket or a bracket having flanges extending in the third direction or other adaptations
intended to increase its torsional strength is, however, within the scope of the invention.

[0034] As is also seen in Fig. 7 the second connecting section 32 of the connector bracket 3 is
in this embodiment off-set in relation to the centre section 30 and the first connecting section
31 in the third direction D3 extending perpendicular to the first and second directions. This is
achieved by the connector bracket being provided with an oblique section 35. In this
embodiment the oblique section is formed simply by two bends on the plate material used for
the connector bracket 3, but the connector bracket could also be formed from two pieces of
material, which were interconnected to be arranged at a distance from each other. Likewise,
reinforcement could be provided at the bends and/or at the oblique section.

[0035] At the top, the connector bracket in Figs 6 and 7 is provided with a third section 33
having openings 331 adapted for interconnection with a supporting element 60 of a flashing
assembly 6 as it is shown in Figs 10 and 11. The opening 332 is intended to serve as a point of
attachment where a crane or similar handling equipment can get a hold of the connector
bracket during mounting, possibly when the connector bracket 3 is already connected to the
second window.

[0036] As is seen in Figs 10 and 11 the openings 331 are adapted to align with similar
openings 611 in a connecting section 61 of a supporting element 60 so that a fixed connection
can be established as described with reference to the connection between the connector
bracket 3 and the mounting bracket 21 on the second roof window 2 above.

[0037] The part 62 of the supporting element 60 which is uppermost in Figs 10 and 11 is
gutter-shaped and the side flanges 621 defining the gutter are each intended to engage with a
bent edge 631 of a flashing member 63 as shown for one of them in Figs 12 and 13. In the
finished construction a further flashing member engages with the opposite side flange of the
supporting element, but this has been left out to allow the supporting element to be seen. In
this way the loads from the flashing member 63 covering the space between the first and the
second roof window are transmitted at least partially to the connector bracket 3 and from there
via the mounting shoe 4 to the load-bearing structure 5, thus minimizing the loads acting on
the roof windows 1,2. Moreover, the fact that the supporting element 60 rests on the connector
bracket 3 means that the mounting brackets 11, 21 on the roof windows do not have to be
configured to carry the supporting element as has been the case in prior art roof window
arrangements.
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PATENTKRAV

Ovenlysvinduesanordning til brug i en skra tagkonstruktion med i det
mindste et forste og et andet tagvindue (1, 2), kendetegnet ved, at det forste
ovenlysvindue er placeret under det andet ovenlysvindue set i
tagkonstruktionens haeldningsretning, hvor hvert af de 1 det mindste forste
og andet ovenlysvindue omfatter et monteringsbeslag (11, 21) og er
sammenkoblet ved hjalp af et samlebeslag (3), hvor
nevnte samlebeslag (3) omfatter en forste forbindelsesdel (31)
forbundet med monteringsbeslaget (11) pa det forste ovenlysvindue (1)
og en anden forbindelsesdel (32) forbundet med monteringsbeslaget (21)
pé det andet ovenlysvindue (2),
navnte forste forbindelsesdel (31) streekker sig 1 en forste retning (D1)
fra samlebeslagets midtersektion (30) og er forbundet med
monteringsbeslaget pa det forste ovenlysvindue i en drejelig forbindelse
(71),
navnte anden forbindelsesdel (32) straekker sig i en anden retning (D2)
fra samlebeslagets midtersektion (30) og er forbundet med
monteringsbeslaget (21) pa det andet ovenlysvindue i en fast
forbindelse (72), og

navnte forste og anden retninger (D1, D2) ikke er parallelle.

Ovenlysvinduesanordning ifelge krav 1, hvor navnte forste og anden
retninger (D1, D2) strekker sig i en vinkel (A) pa 60-150 grader i forhold

til hinanden.

Ovenlysvinduesanordning ifelge krav 2, hvor nzvnte forste og anden
regninger (D1, D2) streekker sig i en vinkel (A) pa 110-120 grader i forhold

til hinanden.
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Ovenlysvinduesanordning ifelge et eller flere af kravene 1-3, hvor 1 det
mindste ferste og anden forbindelsesdel (31, 32) er pladeformede med
pladens mindste mal der straekker sig i en tredje retning (D3) og streekker

sig lodret 1 forhold til ferste og anden retninger.

Ovenlysvinduesanordning ifelge et eller flere af kravene 1-4, hvor den
forste forbindelsesdel (31) og den anden forbindelsesdel (32) er forskudt i
forhold til hinanden i en tredje retning (D3), der straekker sig lodret i forhold
til ferste og anden retninger (D1, D2).

Ovenlysvinduesanordning ifelge krav 5, hvor afstanden mellem forste og
anden forbindelsesdel (31, 32) i den tredje retning (D3) er 10-100 mm,

fortrinsvis 20-50 mm.

Ovenlysvinduesanordning ifelge et eller flere af kravene 1-6. hvor den
forste forbindelsesdel (31) omfatter en abning (311) tilpasset til at modtage
en fastgerelsesdel (71), sasom en stift eller bolt, hvor naevnte abning

fortrinsvis er aflang.

Ovenlysvinduesanordning ifelge et eller flere af kravene 1-7, der yderligere
omfatter en tredje forbindelsesdel (33) tilpasset til at blive forbundet med et

stotteelement (60) for en inddeekningsanordning (6).

Ovenlysvinduesanordning ifelge krav 1, der yderligere omfatter en
monteringsarm (4) pa monteringsbeslaget (11) pa det forste ovenlysvindue
(1), hvor nevnte monteringsarm er tilpasset til at hvile pa
tagkonstruktionens (5) belastningsbarende struktur, og hvor den ferste
forbindelsesdel (31) pa samlebeslaget (3) er forbundet med

monteringsarmen (4) 1 en drejelig forbindelse (71).

Ovenlysvinduesanordning ifelge krav 9, hvor monteringsarmen (4) er
placeret mellem monteringsbeslaget (11) pa det forste ovenlysvindue (1) og

samlebeslagets (3) forste forbindelsesdel (31).
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Ovenlysvinduesanordning ifelge krav 9 eller 10, hvor monteringsbeslaget
(11) pa det forste ovenlysvindue (1), monteringsarmen (4) og
samlebeslagets (3) forste forbindelsesdel (31) er sammenkoblet ved hjelp
af en stift eller bolt (71), der straekker sig gennem dertil justerede abninger.

Fremgangsmade til montering af i det mindste to ovenlysvinduer (1, 2) i en
skra tagkonstruktion, et under det andet set i tagkonstruktionens
haldningsretning, hvorved der skabes en ovenlysvinduesanordning ifelge
krav 1, hvor samlebeslagets (3) forste forbindelsesdel (31) er forbundet til
et monteringsbeslag (11) pa et ferste ovenlysvindue (1) i en drejelig
forbindelse og samlebeslagets anden forbindelsesdel (32) er forbundet til et
monteringsbeslag (21) pa et andet ovenlysvindue (2) i en fast forbindelse,
hvor ferste forbindelsesdel straekker sig 1 en forste retning (D1) fra
samlebeslagets midtersektion (30) og navnte anden forbindelsesdel
strekker sig 1 en anden retning (D2) fra samlebeslagets centerdel og

navnte forste og anden retning ikke er parallelle.
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Fig. 3

Fig. 4



DK/EP 3680415 T3

Fig. 5
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Fig. 9
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