EP 1 760 220 A1

(1 9) Européisches
Patentamt
European
Patent Office
Office européen
des brevets

(12)

(43) Date of publication:
07.03.2007 Bulletin 2007/10

(21) Application number: 05388077.9

(22) Date of filing: 05.09.2005

(11) EP 1760 220 A1

EUROPEAN PATENT APPLICATION

(51) IntCL.:
E04D 13/03 (2006.0%)

(84) Designated Contracting States:
AT BEBG CH CY CZDE DK EE ES FIFR GB GR
HUIEISIT LILT LU LV MC NL PL PT RO SE SI
SK TR
Designated Extension States:
AL BA HR MK YU

(71) Applicant: VKR Holding A/S
2860 Sgborg (DK)

(72) Inventor: Lindgren, Claes
3520 Farum (DK)

(74) Representative: Joergensen, Bjoern Barker et al
Internationalt Patent-Bureau A/S
Rigensgade 11
1316 Copenhagen K (DK)

(54)

(57)  Aroof window frame (1) having top, bottom and
side parts surrounding an opening, which side parts are
made up as a sandwich construction comprising a first
insulating member (4) secured to a first supporting mem-

Roof window frame and method of manufacturing thereof

ber (3) on a side opposite the opening. To provide a frame
having improved insulating properties, the first support-
ing member (3) is secured to a second supporting mem-
ber (5) along a substantial length of the parts.

[‘—‘7

Printed by Jouve, 75001 PARIS (FR)



1 EP 1760 220 A1 2

Description

[0001] The present invention relates to a roof window
frame having top, bottom and side parts surrounding an
opening, which side parts are made up as a sandwich
construction comprising a first insulating member se-
cured to a first supporting member on a side opposite
the opening.

[0002] Attics and lofts are increasingly being used for
living, which requires installation of roof windows. With
increasing prices of energy there is a growing demand
for energy saving solutions for roof windows, and various
solutions have been proposed in recent years.

[0003] A frame box for roof windows is the subject of
EP-B1-0 679 773. This frame box comprises a window
frame, which carries the window sash, and a window
frame carrier, which carries the window frame and is in-
sertable in the roof. The carrier is a sandwich construction
made up of heat insulating material with a supporting
member. This construction is depicted in Fig. 2 and will
be described in more detail with reference to the drawing.
It is found, however, that the insulating property of the
frame is mediocre.

[0004] US patent no. 6,263,624 discloses a skylight
assembly comprising a curb of a plastic sheet material.
The sheet further extends to form an integral surrounding
flashing portion. Strips of rigid foam insulation material
are adhesively attached to the inner peripheral portions
of the curb, and wood trim strips are adhesively attached
to the inner peripheral portions of the foam strips. This
construction is a light-weight dome type of skylight with-
out a separate frame, and is hence not suited for roof
windows.

[0005] A further example of related art is WO-
A1-98/31896, which relates to an insulation and installa-
tion frame for a roof window. An embodiment comprises
insulating frame elements provided with reinforcing and
supporting strips. A conventional roof window frame can
be installed on the installation frame, whereby installation
of the roof window is facilitated and insulation of the win-
dow construction in the installed position is improved.
However, the installation frame is somewhat delicate,
and in addition relatively bulky, so there is a risk that the
installation frame will be damaged, thereby increasing
the cost and time necessary for handling and installation
of the frame.

[0006] Another insulation and installation frame is de-
scribed in EP-A1-1 061 199. This document relates to an
insulating installation frame for a roof window, where the
frame is made up of insulating elements. The installation
frame is adapted for attachment to a roof construction,
and will provide a seat for the roof window for installation
of the roof window. This insulation and installation frame
is delicate and subject to damage.

[0007] Although these known constructions are all
steps in the right direction, they all have some drawbacks
and they appear as half measures resulting in sub-opti-
mization of the insulating properties.
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[0008] Itis an object of the present invention to provide
a roof window frame with improved insulating properties.
[0009] To meet this object, the roof window frame out-
lined in the introduction is characterized in that the first
supporting member of at least the two side parts are se-
cured to a second supporting member along a substantial
length of the side parts. The second supporting member
makes it possible to provide an integral, self-supporting
window frame with improved insulating properties. Here-
by a separate insulating and installation frame is not
needed, and hence installation of the window frame is
facilitated. The window frame can be produced cost ef-
ficiently in an automated process to be ready for instal-
lation in one operation. Further the resulting integral win-
dow frame is also relatively robust compared to the rel-
atively delicate insulating and installation frames dis-
cussed above.

[0010] In an embodiment of the invention, the second
supporting member of the roof window frame, in a mount-
ed position of the frame, is arranged exterior to a building
in which the roof window frame is mounted. By arranging
the second supporting member, which will typically be
made of a material having poor insulating properties, in
aregion exterior to the building, i.e. remote from the warm
interior of the building, the second supporting member
will only have a very limited effect on the insulating prop-
erties of the window frame. Further the amount of insu-
lating material may be increased in regions that affect
the insulating properties of the window frame.

[0011] The second supporting member may be made
from any suitable high-strength material, e.g. plastics or
reinforced plastics, but it is presently preferred that the
second supporting member is made of metal, such as a
U-shaped steel profile, which will provide a relatively
cheap and high-strength member. The U-shape inher-
ently provides favourable strength properties and further
allows hinges etc. to be accommodated within the sup-
porting member. Moreover the U-shaped profile provides
outer surfaces for attachment of mounting brackets and
the like. Alternatively the second supporting member may
be massive or for example L-shaped, although such em-
bodiments presently are considered to be less than op-
timum. The second supporting member will allow the di-
mension of the first supporting member to be reduced,
thereby reducing the effect of heat conduction through
the first supporting member, so the effect of the second
supporting member as a thermal bridge is reduced. Fur-
ther the second supporting member will relieve the first
supporting member, whereby alternative materials can
be used for the first supporting member, e.g. materials
ofreduced strength and low thermal conductivity, thereby
improving the insulating properties of the window frame
construction.

[0012] Tofurtherincrease the insulating capabilities of
the roof window frame the first supporting member may,
on a side facing the opening, carry a second insulating
member. The second insulating member may also pro-
vide be considered as trim, and may further provide an
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abutment face for a lining.

[0013] Inanembodimentthe roof window frame further
comprises a slat arranged interior to the first insulating
member to facilitate aesthetical building-in of the window
frame, e.g. by plaster.

[0014] The present invention also relates to a method
for manufacturing the window frame outlined above. The
method comprises the steps of providing a set of first
supporting members, and assembling the first supporting
members to sub-frame of first supporting members sur-
rounding an opening, providing a set of second support-
ing members at a side of the first supporting members
opposite the opening along a substantial part of side parts
of the window frame, and providing first insulating mem-
bers at a side of the first supporting members opposite
the opening.

[0015] In an easily automated embodiment, the step
of providing first insulating members is performed by
placing the sub-frame in a mould and foam moulding in-
situ. This embodiment will especially be advantageous
when manufacturing the window frame in relatively large
numbers, as the production time per unit can be low, and
the costper unithence alsolow. Furthermore a consistent
quality can easily be achieved.

[0016] In an alternative embodiment, the first insulat-
ing members are cut in shape and attached to the first
supporting member. This embodiment is particularly at-
tractive when manufacturing relatively small numbers of
window frames, as the cost of production tooling is small.
[0017] Accordingtoanembodiment, the firstinsulating
members are made of polyurethane foam having a den-
sity in the range of 100-150 kg/m3, which is found to pro-
vide advantageous results with regard to insulating prop-
erties and this material is easy to use in the production.
[0018] Inanembodiment a filmis provided to the outer
surface of the first insulating members to protect the sur-
face of the first insulating members, although it may be
superfluous depending on the material of the first insu-
lating members and the environment in which the window
frame is installed. If provided, the film would protect the
first insulating members from exposure to e.g. moisture,
and hence reduce the risk of deterioration of the first in-
sulating members. Further the film would encapsulate
thefirstinsulatingmembers and reduce therisk of release
of any potentially harmful particles, such as fibres.
[0019] In the following the invention will be described
in more detail by way of example and with reference to
the accompanying drawing, in which:

Fig. 1 is a perspective view of a roof window,

Fig. 2 is a cross-sectional view of a prior art instal-
lation frame,

Fig. 3 is a cross-sectional view of a side part of an
embodiment of a window frame according to the in-
vention,

Fig. 4 is a cross-sectional view corresponding to Fig.
3 of an alternative embodiment of the invention,
Fig. 5is a cross-sectional view of a side part accord-

10

15

20

25

30

35

40

45

50

55

ing to another embodiment,

Fig. 6 is a cross-sectional view of a bottom part of a
frame according to the invention,

Fig. 7 is a cross-sectional view of a top part,

Fig. 8 is a cross-sectional view of a side part, and
Fig. 9 is a cross-sectional view similar to Fig. 8 with
isotherms plotted through the side part.

[0020] Aroofwindowisillustrated in perspective in Fig.
1. The roof window comprises a frame 1 and a sash 11
provided with a pane 13.

[0021] A prior art window construction is illustrated in
Fig. 2, which is a cross-sectional view of a side of the
prior art window construction known from EP-B1-0 679
773. This prior art construction comprises a mounting
frame 140, which is a sandwich construction comprising
a supporting member 103 and an insulating member 104.
The mounting frame 140 is secured to the roof rafter 143
by means of a screw 130. The supporting member 103
of the mounting frame 140 is provided with a step 141
for supporting a window frame 102. The window frame
102 is secured to the mounting frame 140 by a screw
109, and a lining 120 is provided.

[0022] A window frame construction according to an
embodiment of the invention can be seen in the cross-
sectional view of Fig. 3 and 4. The window frame 1 side
part is a sandwich construction comprising a first insu-
lating member 4 attached to a first supporting member
3. Commonly the window frame side parts are loaded
more than the top and bottom frame parts, and further
the space available for insulating material at the side
parts is relatively restricted compared to the situation at
the top and bottom parts, and hence the side parts nor-
mally have the greatestinfluence on the overall insulating
property of the window frame.

[0023] The first insulating member 4 is arranged to a
side of the first supporting member 3 opposite the window
frame opening. Typically the first insulating member 4
consists of a foam material, such as polyurethane foam.
Polyurethane foam having a density of 110-120 kg/m3
was used with favourable result in a prototype of the in-
vention. The skilled person will however appreciate that
other suitable materials for the first insulating member
include common insulating materials, such as stone
wool, glass wool or the like. For the first supporting mem-
ber 3, it is presently preferred to use plywood, which is
a suitably strong and relatively cheap material, although
other materials could be envisaged, such as plastic ma-
terials, wood, fibre board etc. A board of plywood having
a thickness of approximately 6-7 mm and a height of for
example approximately 150 mm will normally provide a
first supporting member 3 of sufficient thickness.

[0024] The frame 1 further comprises an outwardly
open U-shaped steel profile doing duty as a second sup-
porting member 5 attached to the first supporting member
3. The second supporting member 5 is the primary sup-
porting member of the frame 1 at the side parts and is
arranged at the outer side of the frame in a frame region,
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which in the mounted state of the frame on a roof con-
struction of a building is situated exterior to the building.
The second supporting members extend for a substantial
length of the side parts, such as atleast 50% of the length
of the side parts, atleast 80%, or even 100%. The relative
length of the second supporting member can be chosen
dependent on the size and load of the window frame, as
a large window frame carrying a heavy window sash will
normally require a large relative length of the second sup-
porting member, whereas a small window frame carrying
a light window sash may require only a small relative
length of the second supporting member. Suitable dimen-
sions of the U-shaped profile made of 2 mm steel plate
is a height of approximately 60 mm and a width of ap-
proximately 25-27 mm.

[0025] The second supporting member 5 can be used
for anchoring of mounting brackets (not shown) for in-
stallation to a roof structure of a building. The cavity 7 of
the second supporting member 5 can advantageously
accommodate a pivot hinge (not shown) for a moveable
window sash.

[0026] On the side of the first supporting member 3
facing the opening of the window frame 1, the first sup-
porting member 3 carries a second insulating member
2. The second insulating member 2 may be a board of
wood as illustrated in Fig. 3 or alternatively a board com-
prising a hard outer shell 9 of a plastic material, such as
high density polyurethane, filled with an insulating core
10 of low density polyurethane foam. Common to the
embodiments of the insulating member 2 illustrated in
Fig. 3 and 4 is that the member 2 comprises a groove 8
adapted for receiving a key of a lining for the opening.
[0027] As illustrated a slat 6 may be arranged to the
interior side of the frame 1 at the first insulating member
4 to provide a suitable surface for plaster, if considered
necessary or convenient.

[0028] Fig. 5 illustrates a similar, but slightly different
embodiment of the frame 1 in a cross-sectional view of
a side part thereof. The frame 1 is shown with a sash 11
carrying an insulating pane 13 covering the opening 12
of the frame 1. A collar 14 is provided for connection to
an underroof. A covering 15is arranged to cover the outer
surface of the sash 11 and frame 1.

[0029] A bottom part of the frame 1 and sash 11 is
seen in cross-sectional view in Fig. 6. The bottom part
comprises a first insulating member 4, a first supporting
member 3 and a second insulating member 2. A second
supporting member will normally not be necessary to pro-
vide a frame bottom part of sufficient strength, but can
of course be provided if it is considered convenient. The
bottom part may be provided as a massive part or a sort
of sandwich construction as illustrated.

[0030] A top part of the frame 1 and sash 11 is seen
in cross-section in Fig. 7. The top part comprises a first
insulating member 4, a first supporting member 3 and a
second insulating member 2. A second supporting mem-
ber will normally not be necessary to provide a frame top
part of sufficient strength, but can of course be provided
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if it is considered convenient. The top part may be pro-
vided as a massive part or a sort of sandwich construction
as illustrated. A housing 14 for a roller shutter 15 may be
integrated at the frame top part, and a guiding rail 16 may
be arranged for guiding the roller shutter 15. Such aroller
shutter 15 may be provided initially or be retrofitted to an
installed window.

[0031] Fig. 8 is a cross-sectional view of a side part of
a window frame

1. The second supporting member 7 may accommo-
date a spring 18 serving as lifting assistance means
for the sash. The spring 18 is well protected in the
U-shaped steel profile, and hidden, so the spring 18
does not negatively affect the appearance of the win-
dow.

[0032] A plot of isotherms 17 in a cross-sectional view
of a side part of the window can be seen in Fig. 9. Itis
evident to the skilled person that the isotherms 17 follow
advantageous paths. The second supporting member 7
is positioned in an exterior region of the frame 1, i.e. a
relatively cold region of the construction, and hence the
relatively poor insulating properties of the second sup-
porting member 7 does not influence the insulating prop-
erties of the window construction negatively in any seri-
ous degree. This is illustrated by the relatively smooth
course of the isotherms in the first insulating member 4.

Claims

1. Aroof window frame (1) having top, bottom and side
parts surrounding an opening, which side parts are
made up as a sandwich construction comprising a
firstinsulating member (4) secured to a first support-
ing member (3) on a side opposite the opening, char-
acterized in that the first supporting member (3) is
secured to a second supporting member (5) along a
substantial length of the side parts.

2. Aroof window frame (1) according to claim 1, where-
in the second supporting member (5) of the roof win-
dow frame (1), in a mounted position of the frame,
is arranged exterior to a building in which the roof
window frame (1) is mounted.

3. A roof window frame (1) according to claim 1 or 2,
wherein the second supporting member (5) is made
of metal, such as a U-shaped steel profile.

4. A roof window frame (1) according to any of the
claims above, wherein the first supporting member
(3), on a side facing the opening, carries a second
insulating member (2).

5. A roof window frame (1) according to any of the
claims above, further comprising a slat (6) arranged
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interior to the first insulating member (4).

A method for manufacturing a window frame accord-
ing to any of the claims above, characterized in that
the method comprises the steps of providing a set
of first supporting members, and assembling the first
supporting members to sub-frame of first supporting
members surrounding an opening,

providing a set of second supporting members at a
side of the first supporting members opposite the
opening along a substantial part of side parts of the
window frame, and

providing first insulating members at a side of the
first supporting members opposite the opening.

A method according to claim 6, wherein the step of
providing first insulating members is performed by
placing the sub-frame in a mould and foam moulding
in-situ.

A method according to claim 6, wherein the first in-
sulating members are cut in shape and attached to
the first supporting member.

A method according to any of the claims 6-8, wherein
the first insulating members are made of poly-
urethane foam having a density in the range of
100-150 kg/m3.

A method according to any of the claims 6-9, wherein
a film is provided to the outer surface of the first in-
sulating members.
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