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(54) Alifting device for a roof window

(57) A lifting device (1) for a top hung roof window,
said device comprising a lifting arm (2) having a first end
(3) connectable to a sash or frame element of said win-
dow, and a second end (4) pivotally connected to a slide
block (5) adapted for slidable engagement with an oppo-
site frame or sash element, the slide block (5) being in

turn connected to a primary biasing means (6) arranged
to urge the slide block (5) in a first direction. To provide
a lifting device, which can provide a large opening to a
roof window for rescue purposes, the lifting arm (2) is
extendable and comprises a secondary biasing means
(7) urging to extend the lifting arm (2).
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Description

[0001] The present invention relates to a lifting device
for a top hung roof window, said device comprising a
lifting arm having a first end connectable to a sash or
frame element of said window, and a second end pivotally
connected to a slide block adapted for slidable engage-
ment with an opposite frame or sash element, the slide
block being in turn connected to a primary biasing means
arranged to urge the slide block in a first direction.
[0002] Itis increasingly popular to include attics for liv-
ing. Often it is possible to considerably increase living
floor space at a reasonable price compared to building
an extension to a house, which may be impossible any-
way if it is in a densely built area. Further with the right
windows, a former attic may be transformed into a com-
fortable and light dwelling, and often with a nice view to
the landscape, the skyline and/or the sky, which will con-
siderably raise the value of the house or flat.

[0003] A roof window construction is disclosed in EP
0733 146 B1 (to the applicant). This construction is pop-
ular, as the sash of the roof window is balanced by a
lifting device as outlined in the introduction, whereby the
window is easy to operate and the sash may be parked
in an arbitrary open position for ventilation.

[0004] In some countries, however, the regulations
dictate an emergency exit or rescue opening to accept
that a former attic is used for living. Although the roof
window construction disclosed in EP 0 733 146 B1 can
provide a large opening, which will allow most people to
escape or be rescued there through in case of emergen-
cy, the construction does not comply with the most strict
regulations regarding rescue openings. Hence a dedi-
cated rescue opening may sometimes be required to
meet the regulations, which will increase the cost of con-
verting the former attic into a dwelling.

[0005] Itis hence an object of the present invention to
provide alifting device, which can provide a large opening
to a roof window for rescue opening.

[0006] To achieve this object, the lifting device as out-
lined in the introduction is characterized in that the lifting
arm is extendable and comprises a secondary biasing
means urging to extend the lifting arm. Hereby the lifting
arm may extend to push the sash to a larger angular
position in regard to the frame, and thereby provide a
considerably larger escape opening to allow exit through
the window.

[0007] The primary biasing means may be a gas
spring, but according to an embodiment the primary bi-
asing means is a helical spring. Helical springs are low
tech, robust and do not change characteristics over time,
so the basic functionality of the window will not be dete-
riorated over time. Further helical springs are relatively
cheap.

[0008] It is conceivable to use a helical spring as the
secondary biasing means, but it is preferred that the sec-
ondary biasing means is a gas spring. Such gas springs
are standard, mass-produced components, which can
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be purchased at reasonable price, and hence will not add
significantly to the total cost of the lifting device.

[0009] To increase the versatility of the lifting device,
the device may further comprise an auxiliary biasing
means arranged in conjunction with the primary biasing
means to provide enhanced lifting force.

[0010] To further increase the versatility of the lifting
device, the auxiliary biasing means may be provided with
adjustment means to allow the lifting force to be adjusted.
Hereby it is rendered possible to adjust the lifting force
of the lifting device to the specific needs dependent on
inclination of the roof, weight of the sash, any accessories
mounted on the sash etc.

[0011] In an alternative or supplementary embodi-
ment, the auxiliary biasing means is provided with ad-
justment means adapted to influence an active angular
interval of the auxiliary biasing means. Hereby the aux-
iliary biasing means may be rendered operative or non-
operative in a given angular interval of opening of the
window, which functionality may further increase the ver-
satility of the lifting device.

[0012] According to an embodiment, the secondary bi-
asing means is adapted for releasable locking in an un-
extended position. Hereby it is possible to operate the
window as an ordinary roof window under normal condi-
tions, and release the secondary biasing means only in
exceptional occasions for exit through the window. This
may be advantageous as operation of the window under
normal conditions is facilitated, especially for relatively
short people, as the opening range of the window is re-
stricted, and hence the handle of the sash is easier to
reach.

[0013] Anembodimentoftheinvention relates to a roof
window comprising a frame and a movable, top hung
sash and a lifting device as described above being ar-
ranged at an upper corner of the window.

[0014] Providingonly a single lifting device may be suf-
ficient for relatively small windows having arelatively light
sash construction, or when the window is mounted in a
roof having a steep inclination. However according to an
embodiment the roof window may comprise a lifting de-
vice at both upper corners of the window, which will pro-
vide increased lifting capability and decrease the load on
the sash due to the symmetric application of the lifting
force of the lifting device on the sash.

[0015] In the following the invention will be described
in more detail by way of example and with reference to
the accompanying drawings, in which

Fig. 1 is a photograph of a roof window fitted with a
lifting device according to the invention,

Fig. 2 is a photograph of a detail of the roof window
of Fig. 1,

Fig. 3 is a perspective view of the lifting device ac-
cording to the invention,

Fig. 4 is a side view of the lifting device in an open
position,

Fig. 5 is a side view of the lifting device in a position
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of extended opening, and
Fig. 6 is a perspective view of the lifting device
mounted with springs.

[0016] The roof window 10 partially shown in the photo
of Fig. 1 is adapted for mounting in an inclined roof. The
window 10 comprises a frame 11 and an openable, top
hung sash 12 supporting a glass pane 13. The window
10 incorporates a lifting device 1 to more or less coun-
terbalance the weight of the sash 12, whereby the window
can be operated easily, and even be parked in an arbi-
trary position. In Fig. 1 the sash 12 is in a fully open
position, in which the window can be used as an exit.
The lifting device 1 comprises a lifting arm 2 arranged to
lift the sash 12 in respect to the frame 11. At a first end
3 the lifting arm 2 is connected to a sash element of the
sash 12, and at a second end 4 to a slide block (not
shown) sliding in a guideway 14 on the front side of a
frame element of the frame 11, said frame element being
opposite to the sash element. The slide block is in turn
connected to a tie rod (not shown) connected to a primary
biasing means 6, in this case a helical spring, which will
urge the slide block downwards in the guideway 14, and
thereby lift the sash 12 as illustrated. The lifting device 1
further comprises secondary biasing means 7, which be-
comes effective at an opening of 40-45° and continues
to a max opening of approximately 67° corresponding to
an opening height of about 120 cm by extension thereof.
The embodiment shown further comprises auxiliary bi-
asing means 8, which may be adjusted to provide initial
liting depending on inclination of the roof and the weight
of any accessories on the sash.

[0017] In the embodiment shown, the window 10 is
equipped with a set of lifting devices, one at each side
of the sash 12. This is partly because of the restricted
space available for the secondary biasing means 7. In
the shown embodiment, the necessary lifting capacity is
approximately 1000 N, whereas the largest possible gas
spring mountable at the sash has a lifting capacity of
1100 N at the time of delivery. However gas springs tend
to fade with time at a rate of approximately 2% per year,
so it is advisable with a safety margin.

[0018] The primary biasing means 6 and the auxiliary
biasing means 8 can be seen in the photograph of Fig.
2. The primary biasing means 6 is a helical tension spring,
which is connected to the sliding block 5 via a tie rod 15.
The auxiliary biasing means 8 is a helical compression
spring, which becomes effective at abutment with the
abutment 16, which is moveable for adjustment. The
abutment 16 may be adjusted by positioning the abut-
ment 16 in one of a series of notches 21, such as nine
positions, in a secondary guideway 22. Hence the aux-
iliary biasing means 8 may be adjusted to the inclination
of the roof and the weight of the sash etc. to cooperate
with the primary biasing means 6 during initial opening
of the window 10. The function is described in more detail
in EP 0 733 146 B1.

[0019] The lifting device can be seeninisolation in Fig.
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3. The position shown corresponds to a situation in which
the sash is lifted to an open position, however prior to
extension of the secondary biasing means 7. This corre-
sponds to the maximum opening of the prior art window
construction of EP 0 733 146 B1. In the embodiment
shown in Fig. 3, the lifting arm 2 comprises a secondary
biasing means 7 in the form of a gas spring. A first end
3 of the lifting arm 3 is connected to a fitting or interme-
diate sash 17. The intermediate sash 17 is connected to
aframefitting 19 by a hinge 18. A sash may be connected
tothe intermediate frame 17 ata pivothinge 20, to thereby
achieve a window, which is operable as either a centre-
hung window or a top-hung window.

[0020] In the perspective view of Fig. 3, the slide block
5 is in an extreme position in the guideway 14, urged by
the primary biasing means (not shown), whereby the lift-
ing arm 2 is raised, whereby the intermediate sash 17 is
raised to a maximum, normal opening. Fig. 4 is a corre-
sponding side view illustrating the lifting device in the
maximum, normal opening, in which the intermediate
sash 17 is raised by the lifting arm 2, but the secondary
biasing means 7 is not extended. In the embodiment
shown, the maximum, normal opening is an opening of
about 40-45°.

[0021] In a subsequent step, the secondary biasing
means 7 is extended, raising the intermediate sash 17
further to an escape opening as illustrated in the side
view of Fig. 5. In the embodiment shown, the escape
opening is an opening of about 65-70°.

[0022] The lifting device is in Fig. 6 seen mounted with
a primary biasing means 6 in the form of a helical spring
which is connected to the slide shoe 5 of the lifting device
via the tie rod 15. A secondary biasing means 8, namely
a helical spring, is arranged around the tie rod 15. In the
illustrated position, the secondary biasing means 8 is not
active, asitis free floating between the end of the primary
biasing means 6 and the abutment 16.

[0023] Theterm"lifting device"is intended to cover any
counterbalancing, biasing or lifting device, as will be un-
derstood by the skilled person. In other words, the term
"lifting device" is not restricted to a device urging the sash
to an open position, but will also cover devices, which
only partially carry the weight of the sash, i.e. a counter-
balancing or lifting aid to facilitate opening of the window.
[0024] Other embodiments than the ones shown in the
drawing and explained above are obviously feasible. Al-
though the embodiment shown comprises a primary bi-
asing means arranged in parallel to a frame side part, it
will be evident to the skilled person that a kinematical
reverse situation is also possible in which the primary
biasing means is arranged in parallel with a sash side
part. Itis also possible to completely substitute the lifting
arm with the secondary biasing means.

Claims

1. Alifting device (1) for a top hung roof window, said
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device comprising a lifting arm (2) having a first end
(3) connectable to a sash or frame element of said
window, and a second end (4) pivotally connected
to a slide block (5) adapted for slidable engagement
with an opposite frame or sash element, the slide 5
block (5) being in turn connected to a primary biasing
means (6) arranged to urge the slide block (5) in a
first direction, characterized in that the lifting arm
(2) is extendable and comprises a secondary biasing
means (7) urging to extend the lifting arm (2). 10

A device (1) according to claim 1, wherein the pri-
mary biasing means (6) is a helical spring.

A device (1) according to claim 1 or 2, wherein the 15
secondary biasing means (7) is a gas spring.

Adevice according to any of the claims above, further
comprising an auxiliary biasing means (8) arranged

in conjunction with the primary biasing means (6) to 20
provide enhanced lifting force.

A device (1) according to claim 4, wherein the aux-
iliary biasing means (8) is provided with adjustment
means (16) to allow the lifting force to be adjusted. 25

A device (1) according to claim 4, wherein the aux-
iliary biasing means (8) is provided with adjustment
means (16) adapted to influence an active angular
interval of the auxiliary biasing means (8). 30

A device (1) according to any of the claims above,
wherein the secondary biasing means (7) is adapted
for releasable locking in an unextended position.

35
A roof window (10) comprising a frame (11) and a
movable, top hung sash (12) and a lifting device (1)
according to any of the claims above being arranged
at an upper corner of the window (10).

40
A roof window (10) according to claim 8, said roof
window (10) comprising a lifting device (1) at both
upper corners of the window (10).

45

50

55



EP 1764 453 A1

Fig. 2




EP 1764 453 A1




EP 1764 453 A1




EP 1764 453 A1




1

[y

£PO FORM 1503 03.82 (P04CO1)

9

EP 1764 453 A1

European Patent o\, 0OPEAN SEARCH REPORT

Office

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 05 38 8078

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

LCategory
L

X

DE 24 07 586 B1 (BRAAS & CO GMBH)
12 June 1975 (1975-06-12)
* column 4, Tines 27-40 *

* figures 6,7 *

EP O 733 146 A (V. KANN RASMUSSEN INDUSTRI
A/S) 25 September 1996 (1996-09-25)
* column 1, lines 31-52 *

* column 2, lines 19-35 *

* claims *

* figures *

EP O 430 721 A (COLT INTERNATIONAL
LIMITED) 5 June 1991 (1991-06-05)

* column 3, lines 16-46 *

* figures 1,2 *

WO 03/018946 A (VKR HOLDING A/S; MADSEN,
TAGE) 6 March 2003 (2003-03-06)

* claims 2,3 *

* figure 2 *

US 5 615 522 A {TOMANEK ET AL)

1 April 1997 (1997-04-01)

* ahstract *

* figure 1 *

* column 1, lines 55-58 *

* column 4, lines 35-48 *

- -

The present search report has been drawn up for all claims

1,3

1-9

E04D13/035
EO5D15/44
EO5F1/00

TECHNICAL FIELDS
SEARCHED (IPC)

1-9

EO4D
EO5D
EO5F

Place of search Date of completion of the search

The Hague 13 February 2006

Examiner

Mund, A

O :non

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly refevant if combined with another
document of the same category

A :technological background

-written disclosure & : member of the same patent family, corresponding

L P :intermediate document document

after the filing date
: document cited in the application
: document cited for other reasons

T : theory or principle underlying the invention

E : earlier patent document, but published an, or
D

L




EPC FORM P0459

EP 1764 453 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 05 38 8078

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP me'on ) _ )
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-02-2006
B Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 2407586 Bl 12-066-1975  NONE

EP 0733146 A 25-09-1996 AT 154411 T 15-06-1997
AU 1271695 A 27-06-1995
CN 1137306 A 04-12-1996
4 9601665 A3 13-11-1996
DE 69403814 D1 17-07-1997
DE 69403814 T2 22-61-1998
DK 138393 A 11-06-1995
WO 9516097 Al 15-06-1995
ES 2105881 T3 16-16-1997
HU 75427 A2 28-05-1997
Jp 3510259 B2 22-03-2004
JP 9506401 T 24-06-1997
PL 314871 Al 30-09-1996
RU 2126481 C1 20-02-1999
SK 71296 A3 09-04-1997
us 5689916 A 25-11-1997

EP 0430721 A 05-06-1991  NONE

WO 03018946 A 06-03-2003 CN 1545592 A 10-11-2004
EP 1419306 Al 19-05-2004
NO 20040772 A 20-02-2004

US 5615522 A 01-04-1997 AT 166417 T 15-06-1998
DE 9411278 U1 29-09-1994
DK 692597 T3 15-02-1999
EP 0692597 Al 17-01-1996
HU 72115 A2 28-03-1996
PL 309164 Al 22-01-1996

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10



EP 1764 453 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 EP 0733146 B1 [0003] [0004] [0018] [0019]

11



	bibliography
	description
	claims
	drawings
	search report

