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(54) Roof window operator

(57) By the invention is provided a roof window op-
erating arrangement (10) and a roof window (1) employ-
ing the operating arrangement (10). The operating ar-
rangement (10) is configured to provide manual opening
and closing of the window (1) and further automatic clos-
ing of the window (1). The operating arrangement (10)
has a winding drum (23; 123; 223) for winding up an
operating element (30; 130; 230), such as a cord, in order

to automatically close the window (1). The window may
be manually opened because a free wheel clutch (40;
140; 240) enables the operating element (30; 130; 230)
to be manually withdrawn. The operating element (30;
130; 230) is releasable from the window (1) and when
released the operating element (30; 130; 230) is with-
drawn into the operator housing (20; 120; 220) by a spring
(24; 124; 224).
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Description

[0001] The present invention relates to a roof window
operating arrangement for closing of a roof window com-
prising a sash and a frame, in which an operator housing
is adapted to be connected to one of the frame or sash
and from where an operating element extends and is
adapted to releasably connect to the corresponding op-
posite sash or frame, in which the operator housing is
provided with a drive unit connected to a drive shaft, the
drive shaft being further arranged with a winding drum,
the winding drum being actuated by one end of a spring,
the opposite end of the spring being connected to a fixed
point, such as the operator housing, where the winding
drum is arranged to wind up the operating element.
[0002] Windows of this kind are often installed out of
reach high in the ceiling of a roof, which makes them
difficult to manually open or close. They are therefore
often equipped with an electrically driven operating ar-
rangement, with which an opening or closing of the roof
window may be controlled by for example a remote con-
trol handled by a user. Such roof window operating ar-
rangements are therefore often of a somewhat complex
structure being equipped with for example power de-
manding drive units, which controls a connection element
connecting the sash and frame.
[0003] As with all windows there are demands for the
windows being provided with emergency escape means,
for example in the case of fire. The operating arrange-
ments provided to control the windows are therefore often
provided with releasable attachment means between the
sash and frame, such that the window may be pivoted to
such an extent as to create an emergency escape.
[0004] An example of such a roof window comprising
an electrically driven operating arrangement can be
found in Applicant’s European patent EP 1 856 358 B1.
This document discloses an operating arrangement with
an operator housing connected to a frame and an oper-
ating element extending from the frame to the sash, to
which it releasably connects with a part thereof. In more
detail, the operator housing is provided with an operator
chain, working as the operating element and being op-
erated by the operator housing when closing and opening
the window. This kind of electrically driven operating ar-
rangement has a fairly complex coupling between the
sash and frame due to the forces exerted during opera-
tion thereof. The releasable coupling is in more detail
provided by a male part attached to an end of the chain,
which male part connects with a female part of the win-
dow frame. The connection between the male and female
part may be released by exerting a certain amount of
force to overcome a frictional and/or elastic resistance
provided by the connection.
[0005] Although such existing releasable operating ar-
rangements may be installed quite easily, their complex
arrangement and secure coupling between the male and
female part may however still be difficult to install prop-
erly, this due to the series of components which have to

be fitted together, with regard to for example mutual po-
sition.
[0006] Furthermore, if installed high in the ceiling of a
roof the components of the releasable connection may
be hard to reach and the decoupling of the sash and
frame hard to manually handle. Even if provided in reach
in the ceiling of a roof such electrically driven operating
arrangements are often expensive to produce and re-
quire a certain power in order to be operated. Moreover,
they may not be manually overruled, for example such
as to be closed by hand, since they are electrically driven
and thereby self locking.
[0007] Therefore an increased demand of operating
arrangements, which are in reach for manually handling
of a roof window exist, such as for example a more simple
operating arrangements which is cheaper in production
and easier to install and operate.
[0008] With this background it is the object of the
present invention to provide a roof window operating ar-
rangement according to the introduction, which operating
arrangement is less demanding and complex in installa-
tion and which furthermore provides for an improved
ease of handling.
[0009] This and further objects are met by the provision
of a roof window operating arrangement for closing of a
roof window which is furthermore characterized in that,
when in an active state of the drive unit, the drive shaft
rotates the winding drum in a first direction winding up
the operating element, and when in an inactive state the
winding drum is free-wheeled in a first and a second di-
rection, the winding drum is furthermore influenced by
the force of the spring creating an automatic winding up
of the operating element.
[0010] Thereby a roof window operating arrangement
is provided which in an active state of the drive unit rotates
the winding drum in a first direction, whereby the oper-
ating element is wound up. The force created by the drive
unit in the active state is big enough to rotate the winding
drum, such that the operator element not only winds up
on the winding drum but also closes the roof window au-
tomatically. The inactive state of the operating arrange-
ment provides the winding drum with a free-wheeled
mechanism in a first and a second direction, such that
the operating element of the operating arrangement can
be controlled manually, that is for example be unwound
without substantially resistance.
[0011] This type of operating arrangement is not only
influenced by the force created by the drive unit, but also
actuated by the force of a spring. With this spring force
an automated winding up of the operating element, when
the drive unit is in an inactive state, is achieved.
[0012] Hereby a two-part control mechanism is provid-
ed, which is influenced by the force of the drive unit or
the spring, such that an operating arrangement is pro-
vided which in an active as well as in an inactive state is
able to automatic wind up the operating element, while
at the same time preserving low resistance when unwind-
ing of the same. The two-part control mechanism of the
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operating arrangement may thereby be activated by a
user handling a window of the kind mentioned in the in-
troduction. When a user opens the window the operating
element is wound out from the operator housing, i.e. the
winding drum, where it extends from a sash or frame to
the corresponding opposite frame or sash. During pivot-
ing of the window, the operating element may manually
be released from a part of the sash, whereby the force
created in the spring, from the unwinding of the operating
element, is biased such as to automatically wind up the
operating element. In this way the operating element is
not a disturbing factor hanging freely from the operator
housing when released from a part of the sash. Further-
more the arrangement of the drive unit creates a power
strong enough to wind up the operating element whereby
the window is closed.
[0013] In this way the operating arrangement can be
manually handled during opening as well as closing of
the window, while preserving the automation of the roof
window during for example closure thereof.
[0014] Further presently preferred embodiments and
further advantageous will be apparent from the following
detailed description and the dependent claims.
[0015] The invention will be described in more detail
below by means of non-limiting examples of embodi-
ments and reference to the schematic drawings, in which

Fig. 1 is a schematic view of a window provided with
an operating arrangement according to an embodi-
ment of the invention,
Fig. 2 is a schematic view of an operator housing of
an operating arrangement according to an embodi-
ment of the invention,
Fig. 3 shows a schematic view of the interior of an
operator housing according to an embodiment of the
invention,
Fig. 4 shows the one-way clutch system according
to the embodiment of Fig. 3,
Fig. 5 shows a schematic view of the interior of the
operator housing in another embodiment of the in-
vention,
Fig. 6 shows the one-way clutch system according
to the embodiment of Fig. 5,
Fig. 7 shows a schematic view of handling a roof
window arranged with an operating arrangement ac-
cording to an embodiment of the invention, where
the operating element is not released,
Fig. 8 shows another schematic view of handling a
roof window arranged with an operating arrange-
ment according to an embodiment of the invention,
where the operating element is released.

[0016] In Fig. 1 a schematic view of a window 1 pro-
vided with an operating arrangement 10 according to an
embodiment of the invention is shown. The window 1
comprises a sash 2 and a frame 3, wherein the sash 2
pivots substantially about the centre of the frame 3 during
opening thereof. The frame 3 has, in a manner known

per se, a bottom member, a top member, and two side
members, which together define a frame plane, and the
sash 2 has, in a corresponding manner, a bottom mem-
ber, a top member, and two side members encasing a
pane (not shown) and defining a sash plane. Only the
top member 2a of the sash 2 and the top member 3a of
the frame 3 will be referred to in more detail. The window
may for instance be a roof window to be built into an
inclined roof surface (not shown).
[0017] The window 1 is provided with an operating ar-
rangement 10, for closing of the window 1. The operating
arrangement 10 is provided with an operator housing 20
which is adapted to be connected to one of the frame 3
or sash 2 from where an operating element 30 extends
and is adapted to releasably connect to the correspond-
ing opposite sash 2 or frame 3.
[0018] In general this arrangement causes the operat-
ing element 30 to extend in a direction of pivotal move-
ment of the sash 2, during opening of the window 1, as
for example shown in Fig 7.
[0019] In the embodiment shown in Fig. 1 the operator
housing 20 is connected to a top member 3a of the frame
3, from where the operating element 30 extends and is
adapted to releasably connect to a part of the top member
2a of the sash 2. The releasable connection between the
sash 2 and frame 3 is adapted to be disconnected to
manually handle the window 1 for example to a pivoted
position, which is not limited to a certain degree of pivot-
ing movement, as for example shown in Fig. 8.
[0020] The operating element 30 could be a cord or a
wire, both of which types of material are cheap in pro-
duction and easy to install. Furthermore the use of a cord
or wire requires less power to control compared to for
example the prior art use of chains.
[0021] In more detail shown in Fig. 1 the operating el-
ement 30 is releasably connected to a holding element
31, provided on a part of the sash 2. This connection of
the operating element 30 to the holding element 31 pro-
vides an easy installation as well as handling of the re-
leasable connection. For providing a proper engagement
between the operating element 30 and the holding ele-
ment 31, the operating element 30 is, in the embodiments
shown in Figs 3 and 5, provided with an engagement
element 132, 232, which engages with the holding ele-
ment 131, 231.
[0022] In the embodiment shown in Fig. 1, the specific
part of the sash to which the holding element 31 is pro-
vided, is on an operating flap 4. Such operating flap 4 is
often provided on the sash 2 in order to create a user-
friendly handling of the window. In the embodiment
shown it is seen how the operating element 30 is con-
nected to a holding element 31 provided in connection
with the operating flap 4 connected to the sash 2. As
illustrated in more detail in Fig. 7(a) opening of the win-
dow 1 by a user gripping the operating flap 4, causes the
operating element 30 to unwind from the operator hous-
ing 20 and extend in a direction following the movement
of the operating flap 4. Furthermore a closure of the win-
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dow 1 and/or flap 4 itself causes the operating element
30 to wind up in the operator housing 20, creating a se-
cure locking thereof, as illustrated in Fig 7(b) and (c).
Although Figs 1, 7 and 8 only show an embodiment com-
prising an operating flap 4, in which a holding element
31 is arranged, the invention should not be limited there-
to. The holding element could be provided directly on a
part of the sash, such as a groove in the sash or for
example the holding element could be a bracket fastened
on the sash itself.
[0023] This simple operating arrangement provides an
improved operating arrangement which is easier to install
in a window. The operator housing of the operating ar-
rangement could simply be mounted on the frame by
means of screws or the like, and the holding element
could likewise simply be screwed into the operation flap
of the sash or the sash itself.
[0024] The releasable connection between the sash 2
and frame 3 is in a stepwise manner illustrated in Fig.
8(a) and (b). Here it is seen how a user may grip the
operating flap 4 in order to open the window 1. When
pulled down to a certain height, the user may decouple
the operating element 30 from the sash 2, as illustrated
in Fig. 8(a), whereby the operator housing 20 automati-
cally winds up the operating element 30 as seen in Fig.
8(b). In this way the operating element 30 is not a dis-
turbing element hanging freely, while for example clean-
ing the window.
[0025] Bearing in mind the preceding description of the
general arrangement and handling of the operating ar-
rangement according to the invention, a more detailed
description of examples of an operator housing and its
function with regards to handling of the window will be
described in the following.
[0026] Referring to Fig. 2, which shows a schematic
view of an operator housing 20, where the operator hous-
ing 20 is provided with a drive unit 21 connected to a
drive shaft 22, the drive shaft 22 being further arranged
with a winding drum 23, where the winding drum 23 is
actuated by one end of a spring 24, the opposite end of
the spring being connected to a fixation point 25 such as
the operator housing 20. With this arrangement the wind-
ing drum 23 is arranged to wind up the operating element
30, such that when in an active state of the drive unit 21,
the drive shaft 22 rotates the winding drum 23 in a first
direction winding up the operating element 30, and when
in an inactive state the winding drum 23 is free-wheeled
in a first and a second direction. By free-wheeled should
be understood that the winding drum 23 may be rotated
in a first and second direction without substantially re-
sistance. The operating element 30 may therefore be un-
wound from the winding drum 23 without substantially
resistance, such that it is easily handled during operation
of the window. Generally the operator may have feed-
back sensors to enable the operator to transmit the win-
dow position information i.e. whether the window is open
or closed and secured.
[0027] The winding drum 23 may furthermore be actu-

ated by the force of the spring 24, which in the embodi-
ment shown is a wrap spring 24 creating an automatic
winding up of the operating element 30. This automated
winding up of the operating element 30 is especially ad-
vantageous when pivoting the window substantially 180
degrees during for example cleaning of the window, since
no operating element 30 in this way freely hangs down
from the window frame creating an unwanted disturbing
object. Other possible springs, such as a torsion spring
or a coil spring could be other possible choices of springs
used as a biasing force.
[0028] Preferably the drive unit 21 comprises an elec-
tric motor connected to the drive shaft 22, such as a re-
duction gear axle. With this arrangement the winding up
of the operating element 31 may be electrically driven,
which creates enough power for the window to automat-
ically windup the operating element 30 and close the win-
dow, without any manually control by a user. Furthermore
the reduction gear may be provided in order to control
the winding up of the operating element 30, such that the
operating flap 4 and/or the window is closed in a proper
manner. That is the reduction gear drives the drive shaft,
such that a smooth non rapid closure of the window is
achieved.
[0029] The operator housing 20 of Fig. 2 is in more
detail provided with a one-way clutch system 40, which
is arranged to engage with the winding drum 23 in an
active state of the drive unit, and disengage with the wind-
ing drum in an inactive state thereof. Such one-way clutch
system may be arranged in several different ways, where
a few non-limiting examples will be explained in the fol-
lowing in connection with the invention.
[0030] An embodiment of the operator housing is in
more detail shown in Fig. 3. Here the one-way clutch
system 140 is provided by the drive shaft 122 being con-
nected to the winding drum 123 by a connection element
141, for example a pawl, such as to provide a one-way
clutch 140 in the direction of rotation of the motor 121
winding up the operating element 130. The connection
between the drive shaft 122 and connection element 141
is provided by a cover element 142, which is arranged
with a slit 143, in which a protrusion 144 on the connection
element 141 engages. The connection element 141 is
furthermore connected to an anchor plate 145 which ro-
tates with the drive shaft 122. In this way the one-way
clutch 140 is configured to engage the drive shaft 122
with the winding drum 123 in the active state of the motor
121 and disengage the drive shaft 122 from the winding
drum 123 in the inactive state. The engagement and dis-
engagement between the winding drum 123 and the drive
shaft 122 is obtained by the connection element 141 be-
ing forced, through the connection of the protrusion 144
in the slit 143, to engage with one end 148 in a groove
146 in the winding drum 123, best illustrated in Fig. 4,
whereby a coupling between the winding drum 123 and
drive shaft 122 is obtained, when the drive unit 121 is in
an active state. In this way a locking mechanism between
the winding drum 123 and the drive shaft 122 is obtained,
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such that a rotation of the drive unit 121 rotates the drive
shaft 122 and forces the winding drum 123 to rotate in
the direction of the drive shaft 122 causing the operating
element 130 to wind up in the operator housing 120.
[0031] In an inactive state of the drive unit 121, the
winding drum 123 is able to be rotated substantially with-
out any resistance, due to the free-wheeled motion pro-
vided by the one-way clutch system 140. When rotating
the winding drum 123 counter clock wise, compared to
the arrows of Fig. 4, the end 148 of the connection ele-
ment 141 decouples from the groove 146 in the winding
drum 123, such that a free-wheeled motion is obtained.
[0032] Furthermore the rotation of the winding drum
123 influences the spring 124, which is tensioned such
that it in an inactive state is able to wind up the operating
element 130 automatically when this is released from the
holding element 131.
[0033] In the embodiment shown in Fig. 3, the drive
unit 121 is arranged at an end opposite of the one-way
clutch system 140. The spring 124 is in one end connect-
ed to a part of the housing 125 and in the other to the
winding drum 123.
[0034] In another embodiment of the invention the
drive unit 221 is provided in the same end of the drive
shaft 222 as the one-way clutch system 240, as shown
in the operator housing 220 of Fig. 5. Here the drive shaft
222 is connected to a part of the housing through fixation
point 229 and in the other end the drive shaft 222 is con-
nected to the one-way clutch system 240, such as to be
rotated by the drive unit 221 in a same manner as ex-
plained in the previous embodiment. The one-way clutch
system 240 of this embodiment is provided by a hub 241
which in an active state of the drive unit 221 is rotated,
whereby the hub 241 engages with rollers 246 attached
to the winding drum 223. This engagement creates a
locking between the hub 241 and winding drum 223, such
that the winding drum 223 is rotated in the direction of
rotation of the drive unit 221, where the drive unit 221
may be comprised by an electrical motor. Furthermore
when in an inactive state of the drive unit 221, a counter
clock wise rotation of the winding drum 223 is able to
disengage the roller 246 from the hub 241, such that a
free-wheeled motion of the winding drum 223 is obtained,
in a manner as explained in the previous embodiment.
[0035] In this embodiment the winding drum 223 may
as described in the previous embodiment also be influ-
enced by the tensioning of the spring 224 connected
through fixation point 225 to the housing, such that an
automatic winding up of the operating element 230 is
obtained when the operating element 230 is released
from the holding element 231.
[0036] In further developments of the embodiments
described, the operating arrangement 10 may be provid-
ed with a control unit (not shown), which detects an open-
ing of the window and further closes the window after a
specified time interval. In case the window is opened and
not manually closed again, the control unit thereby auto-
matically closes the window. This is for example an ad-

vantageous if leaving a house without remembering to
close the windows, which then automatically closes after
a specified set time interval. The control unit may there-
fore be equipped with a timer, which is set to close the
window after a given time. This time could for example
in a given interval in minutes or hours, preferably 2-30
minutes. The time interval in which the window is set to
close, may be adjusted by a button provided on the op-
erator housing. In this way the timer may be easily set
by user. The time for closing the window may for example
be indicated by the amount the window is opened, so a
small opening equals that the window is to be closed
soon i.e. 3 minutes, and a large opening equals the win-
dow is to be closed later i.e. 30 minutes.
[0037] The operating arrangement could furthermore
be equipped with a rain sensor. The rain sensor being
able to detect rain drops falling on the window, causing
the control unit to be activated to close the window au-
tomatically. The operating arrangement may be activated
and close the window based on a signal from a remote
or a mobile phone for example when a user leaves the
building. And the operating arrangement may provide
window status information so a user can verify whether
the window is closed or open.
[0038] With the automatic closure of the window,
whether due to rain or a timer set to close after a specified
time, the operating element may preferably automatic
join with the holding element when the window is moved
to a closed position, such that a secured automatic clos-
ing of the window is obtained.
[0039] Instead of being electrically powered the oper-
ating arrangement could be battery powered. In this case
the operating arrangement could be equipped with a bat-
tery power sensor, which would create an alarm when
the battery runs out of power and should be changed.
[0040] Generally roof windows often employ friction
hinges that allow the user to position the window in an
open position and the hinges will keep the window in that
position. The disclosed operator is well suited for such
windows.
[0041] It should be noted that the invention should not
be regarded as being limited to the described embodi-
ments. Several modifications and combinations of the
different embodiments will be apparent to the person
skilled in the art.

Claims

1. A roof window operating arrangement (10) for clos-
ing of a roof window (1) comprising a sash (2) and
a frame (3), in which an operator housing (20; 120;
220) is adapted to be connected to one of the frame
(3) or sash (2) from where an operating element (30;
130; 230) extends and is adapted to releasably con-
nect to the corresponding opposite sash (2) or frame
(3),
in which the operator housing (20; 120; 220) is pro-

7 8 



EP 2 957 700 A1

6

5

10

15

20

25

30

35

40

45

50

55

vided with a drive unit (21; 121; 221) connected to a
drive shaft (22; 122; 222), the drive shaft (22; 122;
222) being further arranged with a winding drum (23;
123; 223),
the winding drum (23; 123; 223) being actuated by
one end of a spring (24; 124; 224), the opposite end
of the spring being connected to a fixed point (25;
125; 225) such as the operator housing (20; 120;
220), where the winding drum (23; 123; 223) is ar-
ranged to wind up the operating element (30; 130;
230), characterized in that
when in an active state of the drive unit (21, 121;
221), the drive shaft (22; 122; 222) rotates the wind-
ing drum (23; 123; 223) in a first direction winding
up the operating element (30; 130; 230), and when
in an inactive state the winding drum (23; 123; 223)
is free-wheeled in a first and a second direction, and
that
the winding drum (23; 123; 223) is furthermore influ-
enced by the force of the spring (24; 124; 224) cre-
ating an automatic winding up of the operating ele-
ment (30; 130; 230).

2. A roof window comprising a roof window operating
arrangement (10) according to claim 1, wherein the
operator housing (20; 120; 220) is connected to the
frame (3) and the operating element (30; 130; 230)
is releasably connected to the sash (2) or vice versa.

3. A roof window according to claim 2, wherein the op-
erating element (30; 130; 230) is releasably connect-
ed to a holding element (31; 131; 231) such as a
bracket, provided on a part of the sash (2).

4. A roof window according to claim 3, wherein the hold-
ing element (31; 131; 231) is provided in connection
with an operating flap (4) connected to the sash (2).

5. A roof window according to any of claims 3 to 4,
wherein the operating element (30; 130; 230) is
adapted to automatically join with the holding ele-
ment (31; 131; 231) when the window is moved to a
closed position.

6. A roof window according to any one of claims 2 to
5, wherein the operating element (30; 130; 230) is a
cord or a wire.

7. A roof window according to any one of claims 2 to
6, wherein the drive unit (21; 121; 221) comprises
an electric motor connected to the drive shaft (22;
122; 222), such as a reduction gear axle.

8. A roof window according to any one of claims 2 to
7, wherein the drive shaft (22; 122; 222) is connected
to the winding drum (23; 123; 223) by a connection
element (141; 241), for example a pawl, such as to
provide a one-way clutch (40; 140; 240) in the direc-

tion of rotation of the motor (121; 221) winding up
the operating element (30; 130; 230).

9. A roof window according to any one of claims 2 to
8, wherein the operating arrangement (10) is provid-
ed with a control unit, which detects an opening of
the window and closes the window after a specified
time interval.

10. A roof window according to any one of claims 2 to
9, wherein the operating arrangement (10) is provid-
ed with a rain sensor.

11. A roof window according to any one of claims 2 to
10, wherein the operating arrangement (10) is elec-
trically powered.

12. A roof window according to any one of claims 2 to
11, wherein the operating arrangement (10) is bat-
tery powered.

13. A roof window according to any one of claims 2 to
12, wherein a one-way clutch (40; 140; 240) is con-
figured to engage the drive unit (21; 121; 221) to the
winding drum (23; 123; 223) in the active state and
wherein the one-way clutch (40; 140; 240) is adapted
to disengage the drive unit (21; 121; 221) from the
winding drum (23; 123; 223) in the inactive state.

14. A roof window according to any one of claims 2-13
comprising a pivoting sash (2) and a frame (3),
wherein the sash (2) pivots substantially about the
centre of the frame (3).

15. A roof window according to any one of claims 2 to
14 wherein the operating arrangement (10) is con-
figured to automatically close the window (1) without
preventing manual opening and closing of the win-
dow (1).
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