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Description

[0001] The present invention relates to a flashing ar-
rangement for a window having a supply condition and
a mounted condition in an inclined roof comprising a roof
construction, the flashing arrangement defining a middle
axis adapted to be parallel to the inclination of the roof
in the mounted condition and to form, in the mounted
condition, a transition assembly between a frame of the
window and a surrounding roofing having an asymmet-
rical profiling relative to the roof inclination, said flashing
arrangement comprising a gutter element, an apron el-
ement and a plurality of intermediate side elements
adapted to extend, in the mounted condition, between
the gutter element and the apron element substantially
in directions parallel to said middle axis. The invention
furthermore relates to a window comprising a flashing
arrangement, and to a method of providing a weather-
tight transition between a window and a surrounding roof-
ing.

[0002] Such transition assemblies make it possible to
achieve satisfactory connections between the window
and the surroundings, namely typically with the interior,
the roof construction and the surrounding roofing, from
aninstallation point of view, including constructional, aes-
thetic, climate-proofing, and weather-tightening consid-
erations.

[0003] When installing windows in a roof, it is particu-
larly essential that the transition to the surrounding roof
is weather-tight. The position of the window in aninclined
roof renders the installation conditions more complicat-
ed. This is applicable, whether the window and the win-
dow lining are intended for installation in a newly erected
building, during complete refurbishing including several
parts of the roof construction and/or the interior, or for
renovation purposes involving replacement of as few
components as possible.

[0004] To meet this need, flashing arrangements are
used for providing a substantially weather-tight transition
between a roof penetrating building structure, i.e. typi-
cally the frame of a window, and the surrounding roofing
material. Such flashing arrangements typically comprise
anumber of flashing elements to provide a flashing frame
surrounding the roof penetrating building structure. At
the bottom of the window, the flashing element normally
comprises a plate or rail element to be attached to the
window and an apron element adapted for resting on the
outer surface of the roofing material. The apron element
is important with regard to securing a well-fitting, stable
and secure sealing of the joint between the window and
the roof surface, particularly when using an undulated
roofing material such as tiles. The apron shall ideally pro-
vide for an easy mounting procedure, which ensures that
the apron is firmly and closely mounted onto the roofing
and stays in this position for the entire lifetime of the flash-
ing. In order to achieve this, the apron is traditionally
made of a material, which is easy to bend, preferably by
hand, and which has a relatively high weight and a low
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elasticity. At the sides and top of the roof penetrating
structure, as seen in the inclination of the roof, the flash-
ing elements typically comprise plate-shaped material of
for instance metal.

[0005] The installation process is particularly challeng-
ing in the case of roofs having a profiled roofing material
such as undulated tiles. Such tiles are well-known in the
art and a wide variety of profiles are available, such as
pantiles, S-shaped pantiles, Roman tiles, double Roman
tiles, interlocking tiles, Spanish tiles etc. Traditional tile
materials are ceramics, clay and concrete, but also plas-
tic and metal materials are known. Also roofing elements
of for instance sheet metal imitating a number of inter-
connected tiles are commercially available. Common to
all tiles is that the profiling comprises complementary in-
terlocking border portions to engage with adjacent tiles.
Hence, this entails that the profiling of the roofing is asym-
metrical relative to the roof inclination.

[0006] In combination with the requirements to satis-
factory transitions as regards tightness and accurate po-
sitioning, the installation of a window and the connection
to parts of the surrounding roofing present great chal-
lenges, and, in turn, the adaptation of the flashing ar-
rangement to the roofing is normally troublesome and
problematic.

[0007] Applicant's Danish Patent No. 98982 and EP
patents Nos 1 038 078 B1 and 1 019 598 B1 disclose
examples of prior art flashings arrangements, and al-
though many of the above-mentioned prior art flashing
arrangements and windows provide well-functioning so-
lutions, in particular as regards securing weather-tight-
ness, they also entail a number of challenges.

[0008] With this background itis an object of the inven-
tion to provide a flashing arrangement which provides for
a facilitated and improved installation process and an
improved transition between awindow and a surrounding
roofing having an asymmetrical profiling.

[0009] In afirst aspect, this and further objects are met
by a flashing arrangement of the kind mentioned in the
introduction, which is furthermore characterized in that
the gutter elementand the apron element are each asym-
metrical relative to the middle axis and are each provided
with a shape adapted to accommodate the surrounding
roofing, and that the gutter element comprises a middle
gutter piece adapted to be connected to the frame of the
window, a roofing-supporting piece providing the shape
to accommodate the surrounding roofing, and a left-hand
gutter side piece and a right-hand gutter side piece asym-
metrical relative to each other.

[0010] Inthis manner, a virtually fail-safe installation is
ensured, and an excellent fit between the flashing ar-
rangement and the roofing is provided. The provision of
asymmetrically shaped flashing elements which further-
more provide for accommodation of the roofing has
turned out to meet even the strictest demands to a flaw-
less transition and inconspicuous appearance of the win-
dow in the roof in the mounted condition.

[0011] Further embodiments and advantages are set
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forth in the dependent claims, and will be apparent from
the accompanying description of preferred embodi-
ments.

[0012] In the following the invention will be described
in further detail by means of examples of embodiments
with reference to the schematic drawings, in which

Figs 1A and 1B are perspective views of a window
in an embodiment of the invention;

Fig. 2 is a view of the window of Figs 1A and 1B, with
two tiles indicated schematically;

Figs 3, 4 and 5 are schematic, fragmentary perspec-
tive views, on a larger scale, of a window in one em-
bodiment of the invention;

Fig. 6 is a perspective view of details of the window
in the embodiment of Figs 3, 4 and 5;

Fig. 7 is a perspective view, on a larger scale, of a
detail of Fig. 6;

Figs 8A and 8B are end views, on a larger scale, of
the detail of Fig. 7 cooperating with a lining panel in
two different installation situations;

Figs 9A to 9B and 10 are schematic perspective
views of a window in a further embodiment of the
invention;

Fig. 9c is a cross-sectional fragmentary view along
the line IX-IX in Fig. 9A;

Fig. 11 is a schematic perspective view of an alter-
native window;

Fig. 12A is a perspective view of an underfelt collar
of the window of Figs 9A-9B, 10 and 11;

Fig. 12B is a perspective view of a prior art underfelt
collar;

Fig. 13 is a perspective view of a flashing arrange-
ment of a still further embodiment of the window ac-
cording to the invention;

Fig. 14 is an exploded perspective view of the flash-
ing arrangement shown in Fig. 13;

Figs 15 and 16 are further exploded perspective
views of details the flashing arrangement of Fig. 14;
and

Figs 17 and 18 are perspective views, on a larger
scale, of a detail of the flashing arrangement of Fig.
13.

[0013] In Figs 1A, 1B and 2, a window generally des-
ignated 1 is shown, in a position representing a mounted
condition in an inclined roof with an undulated roofing
material such as tiles represented by two tiles 10 in Fig.
2 in an array below and an array above the window 1,
respectively, as seen in the direction of inclination of the
roof. The supporting roof construction is not shown but
typically includes rafters, battens and counter-battens.
The frame 3 of the window 1 is connected to the support-
ing roof construction in any suitable manner, typically by
means of a plurality of mounting brackets as is wellknown
in the art.

[0014] Thewindow 1 comprises a sash 2 hingedly con-
nected to a frame generally designated 3. The sash 2
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carries a pane 4.

[0015] The frame 3 is adapted to cooperate with a set
of transition assemblies to form a transition to the interior,
to the roof construction and to the surrounding roofing,
respectively.

[0016] According to the present invention, the transi-
tion towards the interior of the building below the window
is provided in that the set of transition assemblies com-
prises atransition assembly in the form of a lining support
arrangement 5 connected to the frame 3 and adapted to
cooperate with a window lining including a set of lining
panels 9 (cf. Figs 8A and 8B) to be described in further
detail below with particular reference to Figs 3 to 8B.
[0017] Inthe embodiment shown in Figs 1A-1B and 2,
the window 1 furthermore comprises another transition
assembly in the supply condition to form a climate-proof-
ing transition between the window 1 and the roof con-
struction in the mounted condition. In the specific em-
bodiments shown in Figs 9A-9C, 10, 11 and 12A, the
other transition assembly comprises an underfelt collar
7 connected to the frame 3 of the window 1 in the supply
condition. Optionally, the other transition assembly also
includes an insulation element 6.

[0018] The transition assemblies described in the
above are each the respective subject-matter of Appli-
cant’s co-pending patent applications filed on the same
date as the present application. The contents thereof are
incorporated by specific reference, and the parts of these
transition assemblies will not be described in further de-
tail than the below listing of elements:

2 sash
21-24 sash members
25a sash hinge part
25b frame hinge part
25c hinge pin
26 fittings (at bottom sash member 22)
27 opening device
28a guiding console
28D first tap
28c pivot bushing
28d second tap
28e handle portion
29a connecting member
29b link
29c stay arm
29d apertures in stay arm
3 frame
3a first frame
31-34 first frame members
34a side frame covering
3b second frame
35-38 second frame members
381 bottom face
382 side face
4 pane
41 exterior pane sheet
42 interior pane sheet
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5 lining support arrangement
51-54 lining support members
531 first frame engaging face/top surface
532 second frame engaging face/side surface
532a apertures
533 back side
534 first stepped portion
535 lining engagement portion/bead
536 second stepped portion
537 bottom surface
6 insulation element
7  underfelt collar
71 frame engagement section/rim
72 roof structure engagement section

[0019] According to the present invention, a weather-
tight transition between the window 1 and the surround-
ing roofing 10 in the mounted condition is provided by
means of a transition assembly comprising a flashing ar-
rangement 8. This will be described in further detail with
particular reference to Figs 2 and Figs 13 to 18.

[0020] The flashing assembly 8 is typically supplied
separately from the window 1 and connected to the frame
3 ofthe window 1 and to the roofing 10 to attain the mount-
ed condition during an installation process to be de-
scribed in the following.

[0021] The flashing arrangement 8 defines a middle
axis x which is parallel to the inclination of the roof in the
mounted condition and forms, in the mounted condition,
a transition assembly between the frame 3 of the window
1 and the surrounding roofing 10 having an asymmetrical
profiling relative to the roof inclination. The invention is
in principle applicable to all kinds of profiled or undulated
roofing, including pantiles, S-shaped pantiles, Roman
tiles, double Roman tiles, interlocking tiles, Spanish tiles
etc. and of any material including ceramics, clay and con-
crete, but also plastic and metal materials, and to roofing
elements of for instance sheet metal imitating a number
of interconnected tiles. Common to all such tiles is that
the profiling comprises complementary interlocking bor-
der portions to engage with adjacent tiles and conse-
quently the profiling of the roofing is asymmetrical relative
to the roof inclination. In the embodiment shown, the
flashing arrangement 8 is adapted to a roofing of pantiles
having in a manner known per se a dishing portion form-
ing a valley and a roll portion forming an apex at the right-
hand border of each tile 10, adapted to overlie the left-
hand border of the neighbouring tile.

[0022] The flashing arrangement 8 comprising a gutter
element 81, an apron element 82 and a plurality of inter-
mediate side elements 83-87 adapted to extend, in the
mounted condition, between the gutter element 81 and
the apron element 82 substantially in directions parallel
to the middle axis x. As indicated in Fig. 2, the gutter
element 81 and the apron element 82 are each asym-
metrical relative to the middle axis x and are each pro-
vided with a shape adapted to accommodate the sur-
rounding roofing 10.
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[0023] In the embodiment shown, the gutter element
81 comprises a middle gutter piece 811 adapted to be
connected to the frame 3 of the window 1, a roofing-
supporting piece 812 providing the shape to accommo-
date the surrounding roofing 10, and a left-hand gutter
side piece 814 and a right-hand gutter side piece 815
asymmetrical relative to each other.

[0024] Inone development of the embodiment defined
in the above, the middle gutter piece 811 is provided with
engagement means, specifically shown in the form of
foldedflanges 811a, 811b, to cooperate with correspond-
ing engagement means, here shown in the form of folded
flanges 814a, 815b, of the left-hand and right-hand gutter
side pieces 814, 815, respectively. To improve weather-
tightening even further, also a deflector piece 813 con-
nected to the middle gutter piece 811 and the left-hand
and right-hand gutter side pieces 814, 815 is provided
as a still further development.

[0025] Turning now specifically to Fig. 16, the apron
element 82 comprises, in the embodiment shown, an
apron piece 821 providing the shape to accommodate
the surrounding roofing 10, a middle piece 822 adapted
to be connected to the frame 3 of the window 1, and a
left-hand side piece 823 and a right-hand side piece 824
asymmetrical relative to each other. The abutment with
the subjacent roofing 10 is improved even further in the
development including that the apron piece 821 is pro-
vided with apron foam 820 on the underside adapted to
contact the surrounding roofing 10.

[0026] The pieces of the apron element 82 may in prin-
ciple be assembled in any suitable manner, butin a pres-
ently preferred embodiment as shown in Fig. 16, the
apron piece 821 is provided with engagement means,
specifically in the form of folded flanges 821 a, 821 b, to
cooperate with corresponding engagement means, spe-
cifically in the form of folded flanges 823a, 824b, of the
left-hand and right-hand side pieces 823, 824, respec-
tively. Furthermore, the apron piece 821 is specifically
also provided with engagement means 821 e to cooper-
ate with corresponding engagement means 822e of the
middle piece 822, and specifically also the left-hand and
right-hand side pieces 823, 824 are provided with en-
gagement means 823c, 824d to cooperate with the mid-
dle piece 822 of the apron element 82.

[0027] Referring again to Figs 13 and 14, the interme-
diate side elements of the embodiment shown include at
least one set of a left-hand water raiser 83 and a right-
hand water raiser 84 asymmetrical relative to each other
and connected to the apron element 82 in the mounted
condition. Specifically, also a left-hand connecting piece
85 and a right-hand connecting piece 86 asymmetrical
to each other are present, which in the mounted condition
form a connection between one of said at least one set
of left-hand and right-hand water raisers 83, 84 and the
gutter element 81.

[0028] At the right-hand side of the window 1, the in-
termediate side elements include at least one roll ele-
ment, here two roll elements 87, connected to the gutter



7 EP 3 061 886 A1 8

element 81 and the apron element 82 in the mounted
condition, in one side only of the flashing arrangement
8. The roll elements 87 take the place of the roll portion
relative to the respective tiles (not shown) to the right of
the window 1 in the mounted condition, i.e. overlies the
respective left-hand border of those tiles.

[0029] Referring to Figs 17 and 18, each roll element
87 has, in the embodiment shown, on its interior side, as
seen in the mounted condition, engagement means
formed by a first and second side edges 871, 872, and
a bent portion 873 at one end edge, to cooperate with
the gutter element 81, the apron element 82, another roll
element 87 or other intermediate side element 84, 86 on
one side of the flashing arrangement 8 as indicated in
Fig. 13. As shown, one of the side edges, here the second
side edge 872 is provided with friction-increasing means,
more preferably in the form of dimples 875 formed on
flange 874.

[0030] Installing the window 1 with the flashing ar-
rangement 8 to provide a weather-tight transition be-
tween the window 1 and the surrounding asymmetrically
profiled roofing 10 forming part of a roof having a roof
construction will be described in further detail below.
[0031] As aninitial step, an aperture is prepared in the
roofing and the roof structure. This may include appro-
priate cutting of battens and if necessary inserting and/or
moving supplemental rafters. This operation optionally
includes partial removal of arrays of roofing 10 above,
below and/or at the sides of the window 1.

[0032] The window 1 comprising a frame 3 is provided
in a supply condition as described in the above.

[0033] The flashing arrangement 8 is provided in ac-
cordance with the above.

[0034] The frame 3 of the window 1 is then connected
to the roof construction.

[0035] The apron element 82 of the flashing arrange-
ment 8 is assembled and connected with the frame 3 of
the window 1 and with an array of roofing 10 below the
window 1.

[0036] Appropriate intermediate side elements 83-87
are assembled and connected on either side of the frame
3 of the window. The number of intermediate side ele-
ments 83-87 depends on a number of factors including
the distance between the battens, the length of the indi-
vidual roofing tiles, the length of the roof window, and the
configuration of the gutter element 81 and the apron el-
ement 82. Typically the number of opposing sets of left-
hand and right-hand water raisers 83, 84 will be one, two
or three (here only one) and the number of roll elements
87 on the right-hand side of the window 1 typically com-
prises between one and five, here two. Typically, the
length of an intermediate side element lies in the interval
200 to 500 mm. In the mounted condition, the interme-
diate side elements are positioned on top of the apron
element 82.

[0037] Subsequently, the gutter element 81 is assem-
bled and connected with the frame 3. The gutter element
81 is also connected with an array of roofing 10 above
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the window 1, optionally by repositioning an array of roof-
ing 10 above the window 1.

[0038] The material of the elements of the flashing ar-
rangement 8 is chosen to match requirements to weather
resistance, consumer’s wishes for appearance etc. and
is typically metal or a metal alloy, for instance aluminium
or copper, which is optionally painted or coated.

[0039] The invention should not be regarded as being
limited to the embodiments shown in the drawings and
described in the above. Several modifications and com-
binations may be carried out within the scope of the ap-
pended claims.

[0040] The different features of the embodiments may
be combined.

Claims

1. A flashing arrangement (8) for a window (1) having
a supply condition and a mounted condition in an
inclined roof comprising a roof construction, the
flashing arrangement (8) defining a middle axis (x)
adapted to be parallel to the inclination of the roof in
the mounted condition and to form, in the mounted
condition, a transition assembly between a frame (3)
of the window (1) and a surrounding roofing (10) hav-
ing an asymmetrical profiling relative to the roof in-
clination, said flashing arrangement (8) comprising
a gutter element (81), an apron element (82) and a
plurality of intermediate side elements (83-87)
adapted to extend, in the mounted condition, be-
tween the gutter element (81) and the apron element
(82) substantially in directions parallel to said middle
axis (x), characterized in that the gutter element
(81) and the apron element (82) are each asymmet-
rical relative to the middle axis (x) and are each pro-
vided with a shape adapted toaccommodate the sur-
rounding roofing (10), and that the gutter element
(81) comprises a middle gutter piece (811) adapted
to be connected to the frame (3) of the window (1),
a roofing-supporting piece (812) providing the shape
to accommodate the surrounding roofing (10), and
a left-hand gutter side piece (814) and a right-hand
gutter side piece (815) asymmetrical relative to each
other.

2. Aflashing arrangement according to claim 1, where-
in the middle gutter piece (811) is provided with en-
gagement means, preferably in the form of folded
flanges (811a, 811b), to cooperate with correspond-
ing engagement means, preferably in the form of
folded flanges (814a, 815b), of the left-hand and
right-hand gutter side pieces (814, 815), respective-
ly, and preferably also a deflector piece (813) con-
nected to the middle gutter piece (811) and the left-
hand and right-hand gutter side pieces (814, 815).

3. Aflashing arrangement according to any one of the
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preceding claims, wherein the apron element (82)
comprises an apron piece (821) providing the shape
to accommodate the surrounding roofing (10), a mid-
dle piece (822) adapted to be connected to the frame
(3) of the window (1), and a left-hand side piece (823)
and a right-hand side piece (824) asymmetrical rel-
ative to each other, the apron piece (821) preferably
being provided with apron foam (820) on the under-
side adapted to contact the surrounding roofing (10).

A flashing arrangement according to claim 3, where-
inthe apron piece (821) is provided with engagement
means, preferably in the form of folded flanges
(821a, 821b), to cooperate with corresponding en-
gagement means, preferably in the form of folded
flanges (823a, 824b), of the left-hand and right-hand
side pieces (823, 824), respectively, and preferably
with engagement means (821e) to cooperate with
corresponding engagement means (822e) of the
middle piece (822), and more preferably also the left-
hand and right-hand side pieces (823, 824) are pro-
vided with engagement means (823c, 824d) to co-
operate with the middle piece (822) of the apron el-
ement (82).

A flashing arrangement according to any one of the
preceding claims, wherein the intermediate side el-
ements (83-87) include at least one set of a left-hand
water raiser (83) and a right-hand water raiser (84)
asymmetrical relative to each other and connected
to the apron element (82) in the mounted condition,
preferably also a left-hand connecting piece (85) and
a right-hand connecting piece (86) asymmetrical to
each other and adapted to form a connection be-
tween one of said at least one set of left-hand and
right-hand water raisers (83, 84) and the gutter ele-
ment (81).

A flashing arrangement according to any one of the
preceding claims, wherein the intermediate side el-
ements (83-87) include at least one roll element (87)
connected to the gutter element (81) and the apron
element (82) in the mounted condition, in one side
only of the flashing arrangement (8).

A flashing arrangement according to claim 6, where-
in each roll element (87) on its interior side, as seen
in the mounted condition, is provided with engage-
ment means formed by a first and second side edges
(871, 872), and abent portion (873) at one end edge,
to cooperate with the gutter element (81), the apron
element (82), another roll element (87) or other in-
termediate side element (84, 86) on one side of the
flashing arrangement (8), at least one of said first
and second side edges (871, 872) being provided
with friction-increasing means, more preferably in
the form of dimples (875).

10

15

20

25

30

35

40

45

50

55

A window (1) having a supply condition and a mount-
ed condition in an inclined roof including a surround-
ing roofing (10) having an asymmetrical profiling rel-
ative to the roof inclination, the window (1) compris-
ing a frame (3) adapted to cooperate with a set of
transition assemblies in the mounted condition, one
transition assembly being provided in the form of a
flashing arrangement (8) according to any one of
claims 1 to 8, wherein the flashing arrangement (8)
is supplied separately from the window (1) and
adapted to be connected to the frame (3) of the win-
dow (1) and to the roofing (10) to attain the mounted
condition.

A method of providing a weather-tight transition be-
tween a window (1) and a surrounding asymmetri-
cally profiled roofing (10) forming part of a roof having
a roof construction, comprising the steps of
preparing an aperture in the roofing and the roof
structure, optionally including partial removal of ar-
rays of roofing (10),

providing the window (1) comprising a frame (3) in
a supply condition,

providing a transition assembly in the form of a flash-
ing arrangement according to any one of claims 1 to
8,

connecting the frame (3) of the window (1) to the roof
construction, assembling and connecting the apron
element (82) of the flashing arrangement (8) with the
frame (3) of the window (1) and with an array of roof-
ing (10) below the window (1),

assembling and connecting appropriate intermedi-
ate side elements (83-87) on either side of the frame
(3) of the window,

assembling and connecting the gutter element (81)
with the frame (3), and connecting the gutter element
(81) with an array of roofing (10) above the window
(1), optionally by repositioning an array of roofing
(10) above the window (1).
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