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opened position of the window, the pressure spring (106)
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Description

[0001] The present invention relates to a roof window
having a frame and a sash, each having a top member,
a bottom member and two side members, the sash being
pivotally connected to the frame so that a pivotal opening
movement of the sash in relation to the frame moves the
window between a closed position and a fully opened
position, wherein the window comprises a pressure
spring, the pressure spring over at least a part of the
opening movement pushing the sash against the fully
opened position of the window, the pressure spring at a
first position being rotatably attached to a first of the side
sash members.

[0002] Roof windows of this kind are often used for
providing ventilation of air, heat or smoke, so that a free
airflow may be obtained in a building where a ventilation
mechanism is necessary. There is often a need for pro-
viding especially smoke ventilation, where the window
should be arranged such as to automatically open during
for example a fire. In assisting this opening it is generally
known to provide the windows with an auxiliary opening
device.

[0003] Atypical auxiliary openingdevice takes the form
of a pressure spring, such as for example a gas spring,
provided on either one or both sides of the window struc-
ture and connecting a side frame member with a side
sash member. The pressure spring provides a spring
force pushing the frame and sash members away from
each other, thus forcing the window towards an open
position. In order to close the window it is necessary to
manually or automatically, for example by means of a
chain operator, pull the window sash towards the window
frame, where in a closed position, the pressure spring
lies substantially parallel to the window frame.

[0004] A window of this kind is described in Applicant’s
European Patent No. EP 1 508 663, which discloses a
pivotal roof window having an auxiliary opening device,
such as a pressure spring, which in one end is connected
to the sash of the window and in the other is connected
to the frame. The auxiliary opening device has the func-
tion to provide a supplementary torque that helps to rotate
the sash with respect to the frame during the opening
movement.

[0005] This prior art construction of a pressure spring
causes the side frame and side sash members to which
the pressure spring is attached to be subjected to large
forces. The pressure spring in both the open and closed
position of the window therefore exerts large constant
forces on the side sash and side frame members, which
are thus subjected to stress loads that cause the window
frame and sash members to be off-set in relation to each
other, which has several drawbacks, including deterio-
ration of the window’s insulation properties. The forces
exerted from the pressure spring may damage and/or
deform the window over time, which may entail that the
window can no longer be opened, causing a need for
repair or replacement.
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[0006] Furthermore the pressure springs are often ar-
ranged so that the forces exerted during the opening
movement, in the beginning thereof, work against the
opening movement of the window thus creating a strong-
er force to overcome during opening of the window.
[0007] Additionally the pressure springs of such instal-
lations are often connected to one or both of the side
frame or sash members in a way so that the pivotal move-
ment of the window during the opening movement caus-
es the pressure spring to turn in a manner so as to extend
on the interior side of the frame which may create an
undesirable aesthetic appearance of the window in the
building in which the window is installed.

[0008] In the light of the above it is the object of the
present invention to provide a window of the type men-
tioned in the introduction, which has a more pleasing ap-
pearance and does not apply unnecessary damage to
the window structure over time.

[0009] To meet this objectthe window according to the
present invention is characterized in that the pressure
spring at a second position is rotatably attached to an
arm, and the arm at a third position is rotatably attached
to the first of the side sash members and at a fourth po-
sition is rotatably attached to a foot, the foot being con-
nected to a first of the side frame members, which is
associated with the first side sash member, such as to
be able to move in a longitudinal direction of the first side
frame member during said opening movement, said lon-
gitudinal direction extending from the bottom frame mem-
ber towards the top frame member.

[0010] Thus,theinventor hasrealized thatinthe above
described prior art roof window forces exerted by the
pressure spring on the sash and frame may be alleviated
by in practice making the point of attachment between
the pressure spring and the frame movable or slidable in
the longitudinal direction. Hereby the pressure spring is
arranged in the window so as to lessen or substantially
neutralize any component of force not working to push
the sash towards the fully opened position during the
opening movement. This is achieved by the free move-
ment of the foot, which is indirectly connected with the
pressure spring via the arm. The free movement of the
footin the longitudinal direction has the effect of substan-
tially neutralizing any component of force exerted by the
pressure spring in the longitudinal direction. This ensures
that any components of force in the longitudinal direction
are neutralized as soon as the foot moves or slides a
distance in the longitudinal direction. Hereby, the frame
and sash will less likely be off-set in relation to each other
and/or deformed over time.

[0011] According to one embodiment of the invention
the second position is located between and at a distance
from each of the third and fourth positions, so that the
pressure spring in this way at the second position is ro-
tatably attached to the arm at a position thereof, and that
the pressure spring moves approximately in the same
direction as the arm during parts of the opening move-
ment. This has the result that the forces exerted on the
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frame and sash side members by the pressure spring
will be neutralized, due to the combined free movement
of the pressure spring and the arm caused by the foot.
The second position is preferably positioned with equal
distance to the third and fourth positions, but could also
be closer to one of the third or fourth positions. Preferably,
the second position is not positioned closer to any one
of the third and fourth positions than one third of the dis-
tance between the third and fourth positions.

[0012] According to another embodiment of the inven-
tion the first to fourth positions are each configured as
rotary joints, each with a rotation axis extending substan-
tially perpendicularly to said longitudinal direction, thus
providing an axis of rotation corresponding to the direc-
tion of opening of the sash during the opening movement.
[0013] Inafurther embodiment of the invention the first
and second positions in said closed position are located
so that said pressure spring is arranged to extend in said
longitudinal direction and in parallel with said arm. Fur-
thermore, in a development of this embodiment said po-
sitions seen from the bottom frame member towards the
top frame member are arranged in the order first, fourth,
second and third. With this location of the positions, the
arm and the pressure spring are arranged so that alength
direction of the pressure spring is arranged to be parallel
with the arm, thus providing an optimal configuration
where the foot is able to absorb the forces exerted on
the sash and frame members when the window is in the
closed position. Furthermore this arrangement has the
effect that itis possible to close the window entirely. Dur-
ing the opening movement of the window the location of
the second and fourth positions may be so that the sec-
ond position during a first part of the opening movement
moves in said longitudinal direction along the side frame
member towards the bottom frame member and in a sec-
ond, subsequent part of the opening movement also
moves in a direction away from the side frame member
towards the side sash member, and the fourth position
during the entire said opening movement moves in said
longitudinal direction along the side frame member to-
wards the bottom frame member, the arm in said fully
opened position extending at an angle to the longitudinal
direction of the side frame member. Through this move-
ment pattern of the second and fourth positions it is as-
sured that approximately all components of force exerted
by the pressure spring in the longitudinal direction of the
sash during the entire opening movement are substan-
tially neutralized, this due to the longitudinal movement
of the foot connected to both the arm and the pressure
spring and thereby taking up all the forces during the
entire opening movement. Furthermore the movement
of the second position towards the sash during the open-
ing movement has the effect of providing automatic open-
ing of the sash due to the force of the pressure spring
pushing the sash towards the open position while at the
same time neutralizing the components of force exerted
on the frame and sash members by the pressure spring
in the longitudinal direction.
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[0014] In one embodiment the foot is configured to
move freely along said longitudinal direction during the
entire opening movement, thus neutralizing the forces
exerted by the pressure spring in all positions of the win-
dow.

[0015] Inanother embodiment the foot is configured to
slide in the longitudinal direction with a foot slide surface
sliding on a frame slide surface of the first side frame
member during the opening movement, thus creating a
minimum need of materials to arrange the foot in a slid-
able manner at the side frame member.

[0016] In a further embodiment of the invention, the
first side frame member comprises a rail extending in
said longitudinal direction, the rail being configured to
guide the foot in said longitudinal direction during said
opening movement, thus providing the foot with a guiding
element, so that the direction of movement does not di-
verge from the longitudinal direction of movement.
[0017] The rail may in a further development of this
embodiment comprise the foot slide surface and an abut-
ment surface supporting the foot in a direction perpen-
dicular to the longitudinal direction of said frame member.
In another development of this embodiment the rail is
provided as anintegral U-shaped groove in the firstframe
member, the groove comprising a foot slide surface and
an opposing abutment surface, said foot slide surface
and said abutment surface connected by a connection
portion guiding said foot to move in said longitudinal di-
rection. The rail provided as a single abutment surface
or as an integral groove of the side frame member, pro-
vides a guide for the foot, the abutment surface simply
keeping the foot in place on the side frame member by
a force exerted on the foot transverse to the longitudinal
direction. The integral groove in a further development
provides extra holding means for the foot, so that it will
not risk being displaced during the opening movement.
[0018] Inanother embodiment the roof window may be
symmetrical so that a second of the side frame members
and a second of the side sash members opposing said
first side frame and side sash members of said window
are connected by a corresponding mirrored pressure
spring arrangement with an arm and a foot. In this way
the opening of the window may be assisted by two iden-
tical or similar, opposed pressure spring arrangements,
both arranged on the window according to the present
invention, so that no forces are exerted on any of the
frame and sash members. Thus over time damage or
deformation of the window structure is prevented.
[0019] The arm may in any embodiment be a substan-
tially straight rod, and the pressure spring could for ex-
ample be a hydraulic spring and/or a gas spring.

[0020] 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

Fig. 1 shows a perspective view of a prior art roof
window,
Fig. 2 is a diagrammatic side view of an embodiment
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of a roof window according to the invention, where
the window is in a closed position,

Fig. 3 is a view corresponding to that of Fig. 2, where
the window is in a partly opened position,

Fig. 4 is a view corresponding to that of Fig. 2, where
the window is in a fully opened position,

Fig. 5 is a detail of a first embodiment of a part of the
roof window of Fig. 2 seen from the top bottom of

the window,
Fig. 6 is a detail corresponding to Fig. 5 of a second
embodiment,
Fig. 7 is a detail corresponding to Fig. 5 of a third
embodiment.

[0021] Fig. 1 illustrates a prior art roof window com-

prising a frame 1 with a first and a second pair of mutually
opposite frame members. The first pair consists of a top
member 3 and a bottom member 4. The second pair con-
sists of side members 5 and 6, each extending between
the top and bottom members 3 and 4 to form a substan-
tially rectangular frame 1 intended to be build-in into e.
g. an inclined roof (not shown). The inclination may be
defined by the roof pitch, which for example could be in
the range 15-55° with respect to a horizontal plane. A
sash generally designated 2 is constructed in a similar
manner with a top member 7, a bottom member 8 and
side members 9, 10 forming a rectangular sash 2. In the
sash 2 a rectangular window pane 11 of any type, e.g.
an insulating unit, is encased.

[0022] The sash 2 is connected with the frame 1 by
means of a hinge device, which comprises a set of hing-
es, of which one hinge 12 is shown in Fig. 1, at corre-
sponding side members 5 and 9, and 6 and 10, respec-
tively, of the frame 1 and sash 2. The set of hinges may
be designed in any suitable manner, and details of such
pivot hinges are disclosed in EP 1 038 083 B1 and EP 1
781 883 B1, the contents of which are incorporated-by-
reference herein in their entirety. Generally the use of a
pivot hinge connecting the frame and sash members
makes it possible to establish an overlap between the
sash and the frame in the closed position of the window
as well as creating the possibility of pivoting the roof win-
dow almost 180 degrees for example for cleaning pur-
poses.

[0023] Fig. 2 shows a side view of an embodiment of
the window according to the invention having a frame
101 and a sash 102 arranged in a not shown inclined
roof similar to the prior art window of Fig. 1. The frame
101 andthe sash 102 each have arespective top member
103, 107, a bottom member 104, 108 and two side mem-
bers 105, 109 (only one side member shown in Figs 2 to
4). In the roof window of Fig. 2 the frame 101 and the
sash 102 are arranged so that the sash 102 is pivotally
connected to the frame 101, so that a pivotal opening
movement of the sash 102 in relation to the frame 101
moves the window between a closed position and a fully
opened position. The fully opened position is a position
where the sash 102 is pivoted relative to the frame 101,
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and the pressure spring 106 is extended, for example
the sash may be pivoted substantially perpendicular to
the frame. In the example shown in Fig. 2 the window is
centre hanged i.e. the axis of the pivot hinges 112 lies
substantially halfway on the sash 102. The pivotal con-
nection is known in the art to be provided for example by
use of a set of two pivot hinges 112 providing a combined
hinge axis as described in the above. Furthermore by
this arrangement the point of rotation of the sash is dis-
placed in relation to a plane defined by the sash, in the
present case to the right in Fig. 3.

[0024] The window shown in Fig. 2 further comprises
a pressure spring arrangement with a pressure spring
106 arranged in connection with the side sash and frame
members 105, 109, the pressure spring 106 over at least
a part of the opening movement pushing the sash 102
against the fully opened position of the window in a man-
ner to be described in more detail in the following.
[0025] Asis bestillustrated in Figs 2 to 4, the pressure
spring 106 is at a first position A rotatably attached to a
first of the side sash members 109 and in a second po-
sition B rotatably attached to an arm 111; the arm 111 at
a third position C is rotatably attached to the side sash
member 109 and at afourth position D rotatably attached
to a foot 110. The arm 111 takes the form of a straight
rod. The foot 110 is connected to a first of the side frame
members 105, which is associated with the first side sash
member 109, so as to be able to move in a longitudinal
direction L illustrated by the dotted line in Fig. 2 and ex-
tending from the bottom frame member 104 towards the
top frame member 103.

[0026] The second position B is located between and
at a distance from each of the third C and fourth positions
D so that the pressure spring 106 is connected to both
the first side sash member 109 and the arm 111, where
the connection to the arm 111 for example could be ap-
proximately at the middle thereof. However, the position
B can be located at any other position along the arm 111,
but should at least be arranged between the first and
third positions. One end of the pressure spring 106 is
connected to the lower part of the sash 102 below the
hinge 112 while the second end of the pressure spring
106 is connected to the second position B of the arm 111.
[0027] In order for the pressure spring 106 to be able
to push open the sash, during the opening movement
each of the first to fourth positions A, B, C, D are config-
ured as rotary joints, each with a rotation axis extending
substantially parallel with the top members 103, 107 and
bottom members 104, 108.

[0028] Referring to Fig. 2, the first A and second B po-
sitions are in said closed position located so that said
pressure spring 106 is arranged to extend substantially
in said longitudinal direction L and substantially in parallel
with said arm 111, and said positions seen from the bot-
tom frame member 104 towards the top frame member
103 in the closed position of the window are arranged in
the order first A, fourth D, second B and third C.

[0029] With this arrangement the pressure spring 106
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is configured to push open the sash 102 during the open-
ing movement so that an automatic opening of the win-
dow is achieved. The opening of the window is carried
out in a substantially continuous two-part movement,
where the first part of the movement is illustrated through
the movement of the window sash 2 from the position of
Fig. 2 to the position of Fig. 3, and the second part of the
movement is illustrated through the movement of the win-
dow sash 2 from the position of Fig. 3 to the position of
Fig. 4. The second position B during the first part of the
opening movement, illustrated by the movement from
Figs 2 to 3, moves in said longitudinal direction L along
the side frame member 105 towards the bottom frame
member 104. Inthe second, subsequent part of the open-
ing movement, illustrated by the movement from Figs 3
to 4 the second position B also moves in a direction away
from the side frame member 105 towards the side sash
member 109. The fourth position D moves during the
entire said opening movement, illustrated by Figs 2 to 4
in said longitudinal direction L along the side frame mem-
ber 105 towards the bottom frame member 104, the arm
111 in said fully opened position extending at an angle
o to the longitudinal direction L of the side frame member
105.

[0030] During the entire opening movement described
above the foot 110 moves together with the position D
freely along said longitudinal direction L. By "freely"
should be understood that the movement of the foot 110
is not limited along the length of the side frame member
105. By allowing the foot 110 to move freely in the lon-
gitudinal direction L on the side frame member 105, the
foot 110 may move in any distance along the longitudinal
direction L of the side frame member 105 necessary for
providing the effect of neutralizing the forces applied by
the pressure spring in any position of the opening move-
ment.

[0031] The foot 100 can be provided in many possible
ways including for example the embodiments shown in
Figs 5to 7. The foot can be made of any suitable material,
including among others plastic and metal. The shape of
the foot could be any thinkable geometrical shape that
would fit into the side frame member in which the foot is
to be moved in the longitudinal direction; examples of
shapes could be rectangular, oval, elliptic or triangular
without being limited to any of these shapes.

[0032] Referring to Figs 2 to 4 it is shown how the foot
in principle is configured to slide in said longitudinal di-
rection L with a foot slide surface 113 sliding on a frame
slide surface 114 of said first side frame member 105
during said opening movement. The foot slide surface
113 and/or the frame slide surface 114 could be made
from any suitable material creating the necessary friction
to provide a sliding mechanism between the two surfac-
es. Oil or other means for lowering the friction between
the surfaces 113 and 114 may be provided.

[0033] Inthe embodiments shown in the drawings, the
pressure spring is a hydraulic spring or a gas spring, but
it could take the form of any suitable spring providing a
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force to push the sash against the open position during
the opening movement.

[0034] The first side frame member 105 comprises a
rail 115 extending in the longitudinal direction L, the rail
115 being configured to guide the foot 110 in the longi-
tudinal direction L during the opening movement. In this
way the foot slide surface 114 is arranged to slide on the
frame slide surface 114 of the side frame member 105.
The rail 115 may be provided by a linear guide, and the
foot 110 by a slide or bush. The rail 115 and the arm 111
may substantially correspond to each other in length. In
one example the rail 115 and/or arm 111 may be 1/3 of
the window length or less. In one example the rail 115
extends from about the centre of the frame 101 to about
halfway on the lower half of the frame 101.

[0035] Figs 5 to 6 show possible embodiments of the
foot and rail. In the embodiment of Fig. 5 the rail 215
comprises the foot slide surface 213 and an abutment
surface 216 supporting the foot 210 in a direction per-
pendicular to the longitudinal direction of frame member
105. The abutment surface 216 and the foot slide surface
213 of the rail 215 provide an L-shape of the frame side
member 105 when seen in the longitudinal direction L.
[0036] Fig. 6 shows another embodiment of the foot
and rail in which the rail 315 is provided as an integral
U-shaped groove in the first frame member 105, the
groove comprising a foot slide surface 313 and an op-
posing abutment surface 316, said foot slide surface 313
and said abutment surface 316 being connected by a
connection portion 317 guiding the foot 310’s movement
in the longitudinal direction L.

[0037] In the embodiment shown in Fig. 7, the foot is
embodied as a wheel or roller 410 provided in a rail 415,
where the rail 415 comprises two opposing surfaces con-
stituted by the abutment surface 416 and the opposite
slide surface 413, where a connection portion 417 con-
nects the two opposing surfaces. The abutment surface
416 and the slide surface 413 are provided with a pro-
trusion 418 so that a track 419, 420 is formed on each
side of the protrusions 418. The wheel 410 is in this way
provided in the rail 415 so that it may be moved and/or
rotated in the longitudinal direction of the frame side
member 105 along the two tracks 419, 420 provided in
the rail 415 so as to achieve the effects of the invention.
[0038] A second of the side frame members and a sec-
ond of the side sash members opposing said first side
frame and side sash members of said window may be
connected by a second, corresponding and mirrored
pressure spring arrangement with an arm and a foot to
enhance the effects achieved by the first pressure spring
arrangement.

[0039] Furthermore the roof window may comprise a
chain actuator configured at least for performing the clo-
sure of the window. The window being configured with a
chain actuator has the effect of providing closing assist-
ing means, such that the window for example could be
self closing and locking.

[0040] The invention should not be regarded as being
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limited to the embodiments described in the above, but
various modifications and combinations may be carried
out. For example this disclosure may be employed in roof
windows which are centre hanged, top hanged, bottom
hanged, semi-top hanged or roof windows with multiple
wings.

Claims

1. Aroofwindow having aframe (101) and asash (102),
each having a top member (103, 107), a bottom
member (104, 108) and two side members (105,
109),
the sash (102) being pivotally connected to the frame
(101) so that a pivotal opening movement of the sash
(102) inrelation to the frame (101) moves the window
between a clo4sed position and a fully opened po-
sition,
wherein the window comprises a pressure spring
(106),
the pressure spring (106) over at least a part of the
opening movement pushing the sash (102) against
the fully opened position of the window,
the pressure spring (106) at a first position (A) being
rotatably attached to afirst of the side sash members
(109),
characterized in that
the pressure spring (106) at a second position (B) is
rotatably attached to an arm (111), and
the arm (111) at a third position (C) is rotatably at-
tached to the first of the side sash members (109)
and at a fourth position (D) is rotatably attached to
a foot (113),
the foot (113) being connected to a first of the side
frame members (105), which is associated with the
first side sash member (109), such as to be able to
move in a longitudinal direction of the first side frame
member (105) during said opening movement, said
longitudinal direction extending from the bottom
frame member towards the top frame member.

2. Aroofwindow according to claim 1, wherein the sec-
ond position (B) is located between and at a distance
from each of the third (C) and fourth (D) positions.

3. A roof window according to claim 1 or 2, wherein
each of the first to fourth (A, B, C, D) positions are
configured as rotary joints, each with a rotation axis
extending substantially parallel with top member
(103, 107) or bottom member (104, 108).

4. A roof window according to any one of the previous
claims, wherein said first (A) and second (B) posi-
tions in said closed position are located so that said
pressure spring (106) is arranged to extend substan-
tially in said longitudinal direction and substantially
in parallel with said arm (111).
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5.

10.

1.

A roof window according to any one of the previous
claims, wherein said positions (A, B, C, D) seen from
the bottom frame member (104) towards the top
frame member (103) in the closed window position
are arranged in the order first (A), fourth (D), second
(B) and third (C).

A roof window according to any one of the previous
claims, wherein the second position (B) during a first
part of the opening movement moves in said longi-
tudinal direction along the side frame member (105)
towards the bottom frame member (104) and in a
second, subsequent part of the opening movement
also moves in a direction away from the side frame
member (105) towards the side sash member (109),
and the fourth position (D) during the entire said
opening movement moves in said longitudinal direc-
tion along the side frame member (105) towards the
bottom frame member (104), the arm (111) in said
fully opened position extending at an angle (o) to the
longitudinal direction of the side frame member
(105).

A roof window according to any one of the previous
claims, wherein the foot (110) during the entire open-
ingmovementis configured to move freely along said
longitudinal direction.

A roof window according to any one of the previous
claims, wherein the foot (110) is configured to slide
in said longitudinal direction with a foot slide surface
(113) sliding on a frame slide surface (114) of said
first side frame member (105) during the opening
movement.

A roof window according to any one of the previous
claims, wherein the first side frame member (105)
comprises a rail (115) extending in said longitudinal
direction, the rail (115) being configured to guide the
foot (110) in said longitudinal direction during the
opening movement.

A roof window according to claim 9, wherein the rail
(115; 215) comprises the foot slide surface (113;
213) and an abutment surface (216) supporting the
foot (110; 210) in a direction perpendicular to the
longitudinal direction of said frame member.

A roof window according claim 9 or 10, wherein the
rail (115; 215; 315) is provided as an integral U-
shaped groove in the first side frame member (105),
the groove comprising a foot slide surface (113; 213;
313) and an opposing abutment surface (216; 316),
said foot slide surface (113; 213; 313) and said abut-
ment surface (216; 316) connected by a connection
portion (317) guiding said foot to move in said lon-
gitudinal direction.
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13.

14.
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A roof window according to any one of the previous
claims, wherein a second of the side frame members
and a second of the side sash members opposing
said first side frame (105) and side sash members
(109) of said window are connected by a correspond-
ing mirrored pressure spring arrangement with an
arm and a foot.

A roof window according to any one of the previous
claims, wherein said arm (111) is a substantially
straight rod.

A roof window according to any one of the previous
claims comprising a chain actuator configured at
least for performing the closure of the window.
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Fig. 1 (Prior Art)
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