
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
54

8 
22

0
A

1
*EP001548220A1*
(11) EP 1 548 220 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
29.06.2005 Bulletin 2005/26

(21) Application number: 03079011.7

(22) Date of filing: 22.12.2003

(51) Int Cl.7: E05F 15/12, E04D 13/035

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(71) Applicants:
• Halkjaer, Poul Erik

8723 Lösning (DK)
• Nielsen, Torben Sund

8723 Lösning (DK)

(72) Inventors:
• Halkjaer, Poul Erik

8723 Lösning (DK)
• Nielsen, Torben Sund

8723 Lösning (DK)

(74) Representative: Schmidt, Jens Joergen
Patentgruppen ApS,
Arosgaarden,
Aaboulevarden 31
8000 Aarhus C (DK)

(54) Actuator for a roof hatch

(57) A roof ventilation device is disclosed, compris-
ing a fixed frame, a roof hatch, such as a roof light, which
is hingedly connected to the fixed frame and an actuator
assembly for opening the roof hatch, as well as the ac-
tuator assembly as such.

The actuator assembly comprises a lever arm which
at a first end is pivotally connected to the roof hatch and
drive means arranged on the fixed frame for displacing
a second end of the lever arm along a predetermined
path substantially in the plane of the fixed frame so as
to open the roof hatch.
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Description

[0001] The present invention relates to a roof ventila-
tion device comprising a fixed frame, a roof hatch, such
as a roof light, which is hingedly connected to the fixed
frame and an actuator assembly for opening the roof
hatch, as well as to the actuator assembly as such.

BACKGROUND

[0002] Roof ventilation hatches with automatic open-
ing in case of fire or other hazardous situations are wide-
ly applied for emergency ventilation in buildings to allow
for removal of smoke or heat from the interior. The
hatches are very often transparent or translucent, such
as domes or pyramids made from glass or plastics ma-
terials, e.g. acryl glass, known as roof lights or skylights.
[0003] A commonly applied device for opening a roof
light is disclosed in DE 42 44 012, in which a pinion drive
on the frame part and a rack cooperating therewith and
arranged on the opening part is use for the actuating
mechanism. The drawback is that the rack necessarily
will extend below the frame part when the roof light is
closed, which defines a lower limit of the height between
the floor and the roof in the rooms of the building in which
the roof light may be applied so that the rack does not
constitute an annoyance or even a danger to persons
in the rooms. Furthermore, prefabricated roof lights with
such actuating mechanism mounted can not be packed
closely together due to the racks, and the actuating
mechanism will therefore be mounted on the location
where the roof lights are installed in order to safe trans-
port space and thereby costs. A somewhat similar ac-
tuating mechanism is shown in DE 42 40 985, employing
a gas cylinder with a piston connected to the roof light
for the opening thereof. The cylinder extends down-
wards perpendicular to the roof light and well beyond
the fixed frame part of the roof light and has the same
drawbacks as disclosed above. EP 0 610 558 discloses
a roof light with an arrangement with a gas piston for the
opening thereof, which arrangement is designed to be
taken apart for transport, so that the arrangement does
not extend beyond the fixed frame part of the roof light
and therefore may be packed closely together, and to
be assembled again without the use of tools. However,
when the arrangement is assembled it extends down-
ward beyond the fixed frame with the drawbacks dis-
cussed above.
[0004] GB 2 253 243 and EP 0 692 640 both disclose
a roof light opened by a gas cylinder and a piston hinged
to the fixed frame and to the roof light, respectively,
which in the closed position of the roof light are parallel
to the fixed frame and upon opening of the roof lights
pivots so that the cylinder extends downwards beyond
the fixed frame when the roof light is fully open. Although
the above-discussed disadvantages during the closed
position of the roof light are resolved, the opening ar-
rangement still extends downwards beyond the fixed

frame and will require a minimum of high between the
floor and the roof in the rooms of the building in which
the roof light may be applied for the arrangement not to
constitute an obstacle and a hazard to people moving
in said rooms when the roof lights are opened, in partic-
ular during an emergency situation where they are used
for removing smoke or heat from the room.
[0005] US 3 516 210 and US 3 728 956 both discloses
roof lights that are manually or automatically opened by
means of preloaded torsion springs, which allow for a
design of the opening mechanism so it does not extend
downwards beyond the fixed frame of the roof light.
Closing of the roof lights and preloading of the torsion
springs have to be performed manually, which impedes
the use of the roof lights for ordinary ventilation in non-
emergency situations as well as the periodic test of the
opening mechanisms to ensure that they are in function.
[0006] With the present invention, a roof ventilation
device is provided with a roof hatch which is hingedly
connected to the fixed frame and an actuator assembly
for opening the roof hatch, comprising a lever arm which
at a first end is pivotally connected to the roof hatch and
drive means arranged on the fixed frame for displacing
a second end of the lever arm along a predetermined
path substantially in the plane of the fixed frame so as
to open the roof hatch. Thereby it is made possible that
the actuator assembly is designed so that the assembly
may be accommodated substantially within the fixed
frame of the roof ventilation device in the closed position
of the roof hatch and is not required to extend down-
wards from the frame in the opened or closed position
thereof with the disadvantages involved as discussed
previously, which is an object of the present invention.
[0007] The opening force of the actuator assembly on
the hatch should be sufficient to lift the hatch, to over-
come that the hatch may stick to the fixed frame and a
possible presence of loose material on the upper side
of the hatch, such as snow or dry leaves. The power
supply of the actuator assembly is in most cases limited
to a local supply of pressurised gas or an electrical
emergency power supply system. With the present in-
vention, a varying gearing between the drive means and
the opening movement is provided, so that a given
movement of the second end of the lever arm along the
predetermined path at the initiation of the opening op-
eration results in a smaller upwards movement of the
roof hatch, whereas the same given movement of the
second end of the lever arm at a later stage of the open-
ing operation results in a larger upwards movement of
the roof hatch, so that a sufficiently open stage of the
roof hatch for the ventilation purpose, e.g. 45° to hori-
zontal, is reached sufficiently rapidly. Thereby, the open-
ing of the roof hatch may be effectuated in a satisfactory
manner with a supply of a minor power source only,
which also is an object of the present invention.
[0008] It is a further object of the present invention
that the roof hatch may be opened and closed by oper-
ation of the actuator assembly for test and non-emer-
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gency opening for ventilation of the building
[0009] Other advantages of the present invention and
the specific embodiments thereof will become apparent
in the following disclosure of the invention.

BRIEF DESCRIPTION OF THE PRESENT INVENTION

[0010] Thus, the present invention relates to a roof
ventilation device comprising a fixed frame to be fixed
in the roof construction of a building, a roof hatch which
is hingedly connected to the fixed frame and an actuator
assembly for opening the roof hatch, the actuator as-
sembly comprising a lever arm which at a first end is
pivotally connected to the roof hatch, wherein the actu-
ator assembly comprises drive means arranged on the
fixed frame for displacing a second end of the lever arm
along a predetermined path substantially in the plane of
the fixed frame so as to open the roof hatch.
[0011] The roof hatch may preferably be of a trans-
parent of translucent material, such as acrylic plastic
shaped as a dome. The path extends substantially in
the plane of the fixed frame, by which is understood that
the path extends substantially within the space defined
by the frame and has a major component in the plane,
e.g. in the horizontal plane for a ventilation device in-
stalled on a flat roof, which is a preferred embodiment.
The path may extend in a curved shape and/or at an
angle to the general plane of frame, e.g. at an angle to
horizontal with a ventilation device according to the
present invention installed in a horizontal roof construc-
tion. A possible angle and the advantages thereof are
discussed below.
[0012] In a preferred embodiment of the present in-
vention, the second end of the lever arm is connected
to a slide that runs along a guide therefore fastened to
the fixed frame, which guide defines the predetermined
path. With the provision of the slide and guide, it is ob-
tained that the vertical forces to be exerted on the hatch
are transferred to the fixed frame, and the drive means
are only required to provide the force for driving the slide
along the guide. The slide and guide may e.g. be con-
stituted by a slide shoe running along a slide bar, such
as in a track in the slide bar or a sleeve sliding on a guide
bar, or alternatively by a slide bar or guide bar connected
to the second end of the lever bar and a slide shoe or
sleeve fastened to the fixed frame.
[0013] The drive means for driving the slide along its
guide may e.g. be a piston driven by a pressurised fluid,
such as a pressurised gas, but gas pistons have some
drawbacks in that they normally are not reversible and
able to close the hatch again and that they require the
storage of pressurised gas over a longer period of time.
The pressurised gas tends to leak over timer, and the
containers for pressurised gas have to be replaced or
refilled after each periodic test of the device. Thus, an
electrical drive unit that may be powered by an electrical
emergency power supply system is preferred, such as
a chain actuator or a wire actuator, which preferably is

arranged to drive the slide in both directions to open as
well as to close the hatch, an angular actuator, e.g. with
a gear wheel (pinion) on the slide and a rack arranged
along the guide, etc. However, it is in general preferred
for all embodiments of the present invention to employ
an electrically driven linear actuator as the drive means.
[0014] In particular, it is preferred to employ a linear
actuator, which at a first end is connected to the slide
and at a second end is hinged to the fixed frame, where-
by a degree of mechanical freedom in the actuator as-
sembly is ensured so that the linear actuator is not sub-
jected to other forces than the reaction force from the
slide. A linear actuator is in general an actuator of which
the distance between the first and the second end is var-
ied by activation of the actuator, such as a fluid pressure-
driven cylinder or a spindle actuator in which a nut is
connected to the slide. The use of the latter type is pre-
ferred for the present invention.
[0015] The most advantageous results with the
above-described varying gearing between the drive
means and the opening movement is obtained when the
lever arm in a closed position of the roof hatch is ar-
ranged to extend at an angle to horizontal within the
range of 8 - 30°, such as within the range of 12 - 24°,
and preferably within the range of 15 - 19°, so that the
first end of the lever arm is arranged at a higher position
than the second end thereof.
[0016] The direction in which the lever arm extends is
the direction of the line between the two connecting
points at the first end and second end thereof, respec-
tively, without consideration to the shape of the lever
arm there between.
[0017] It is also advantageous that the predetermined
path, e.g. in the form of a guide as discussed previously,
extends at an angle to horizontal within the range of 8 -
30°, such as within the range of 12 - 24°, and preferably
within the range of 15 - 19°, so that the second end of
the lever arm is arranged at a higher position at an open
position of the roof hatch than at a closed position there-
of. Thereby, the displacement of the second end of the
lever arm by the drive means provides the opening
movement from the change in angular position of the
lever arm as well as the vertical translation of the lever
arm due to the orientation of the path.
[0018] It is particularly advantageous that the prede-
termined path extends at substantially the same angle
to horizontal as the lever arm in a closed position of the
roof hatch, such as with an angle to horizontal as dis-
cussed above.
[0019] In a particularly preferred embodiment, the le-
ver arm comprises a locking part for engaging a corre-
sponding holding part arranged on the fixed frame to
thereby exercises a downward holding force on the roof
hatch, the locking part is arranged to engage the holding
part when the roof hatch is shifted from an open position
to a closed position thereof and to disengage from the
holding part when the roof hatch is shifted from the
closed position to the open position thereof. The pivotal
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connection between the lever arm and the roof hatch
may furthermore be adapted to allow for a translation, i.
e. substantially without a concurrent rotation thereof, of
the lever arm in the longitudinal direction thereof during
engagement and disengagement of the locking part and
the holding part. The first end of the lever arm may be
pivotally connected to the roof hatch by means of a pin
having an elongated cross-section engaging a slot
formed so that the pin in the closed position of the roof
hatch, where the locking part engages the holding part,
is positioned in a narrower section of the slot, thereby
preventing the pin from turning about the longitudinal ax-
is thereof, and the pin during the opening operation of
the roof hatch is situated in a wider section of the slot,
allowing the pin to turn about the longitudinal axis there-
of.
[0020] The present invention furthermore relates to
an actuator assembly as such for opening a roof hatch
which is hingedly connected to a fixed frame, the as-
sembly comprising a lever arm having a first end for piv-
otally connection to the roof hatch and drive means to
be arranged on the fixed frame for displacing a second
end of the lever arm along a predetermined path sub-
stantially in the plane of the fixed frame so as to open
the roof hatch. Preferred embodiments of the actuator
assembly are discussed previously with reference to the
roof ventilation device.

BRIEF DESCRIPTION OF THE DRAWING

[0021] An embodiment of the present invention is for
illustrative purposes presented in the accompanying
drawing, of which

Fig. 1 is an exploded, perspective view of an actu-
ator assembly according to the present invention,

Fig. 2 is a perspective view of the actuator assembly
of Fig. 1,

Fig. 3A is a side view of the roof ventilation device
in a closed position thereof,

Fig. 3B shows a detail of the lever arm of the actu-
ator assembly of Figs. 1 and 2 in the locked position,

Fig. 4A is a side view of the roof ventilation device
in an open position thereof,

Fig. 4B shows a detail of the lever arm of the actu-
ator assembly of Figs. 1 and 2 in the unlocked po-
sition,

Fig. 5 shows a perspective view of a roof ventilation
device according to the present invention, in which
a roof hatch is moved to an open position by means
of two actuator assemblies of Figs. 1 and 2,

Fig. 6 is a detail of Fig. 5 showing one of the actuator
assemblies, and

Fig. 7 is a perspective view of five frames for roof
ventilation devices of Fig. 5 with the actuator as-
semblies of Figs. 1 and 2 mounted thereon, wherein
the frames are stacked for transportation.

DETAILED DESCRIPTION OF AN EMBODIMENT OF
THE PRESENT INVENTION

[0022] The embodiment of an actuator assembly ac-
cording to the present invention shown in Figs. 1 and 2
comprises linear actuator with a motor housing 1 con-
taining an electrical motor and gearing, which drives the
rotation of a spindle accommodated in the spindle hous-
ing 2. The spindle is engaged by a nut, which together
with the actuator slide 3 (shown in two parts in Fig. 1) is
displaced along the spindle and the spindle housing 2
by rotation of the spindle. The connection between the
nut and the actuator slide 3 extends through a not shown
longitudinal slot provided in the longitudinal side of the
spindle housing 2 that faces away from the viewer. The
spindle housing 2 is hinged to a mounting 4 that is suited
to be fastened to the fixed frame of the roof ventilation
device. A slide bar 5 that is suited to be fastened to the
fixed frame houses a hard nylon slide shoe 6 that can
slide along the slide bar 4 and is connected to the actu-
ator slide 3 by a pin 7 extending through a longitudinal
slot 8 in the slide bar 4. A lever arm 9 is at a second end
10 thereof pivotally connected to the pin 7 and at a first
end 11 thereof to a roof hatch mounting 12, which is suit-
ed to be fastened to the roof hatch. The lever arm 9 com-
prises a locking part 13 formed as a open slot for en-
gaging with an end 14 of the slide bar 4 when the roof
hatch is in the closed position, so as to hold the roof
hatch down in close contact with the upper edge of the
fixed frame.
[0023] Details of the locking part 13 and the engage-
ment thereof with the slide bar 4 are shown in Fig. 3B,
which together with Fig. 4B shows details of the connec-
tion between the first end 11 of the lever arm 9 and the
roof hatch mounting 12.
[0024] A closed roof ventilation device with an actua-
tor assembly of Fig. 1 mounted thereon is shown in a
closed position thereof in Fig. 3A. The device comprises
a fixed frame 15 for being fixed in the roof construction
and a hatch comprising a transparent dome 16 of acryl
plastics and a hinged frame 17 fastened to the dome 16.
[0025] Details of the lever arm 9 and the locking there-
of by means of the locking part 13 and the end 14 of the
slide bar is shown in Fig. 3B, corresponding to the po-
sition of the roof hatch shown in Fig. 3A. The slot 18
between the locking part 13 and the body of the lever
arm 9 provides for a certain elasticity of the locking part
13, so that it may obtain a good grip of the end 14 of the
slide bar 8.The first end 11 of the lever arm 9 is pivotally
connected to the roof hatch by means of a pin 19 fas-
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tened to the roof hatch mounting 12 and having an elon-
gated cross-section engaging a slot 20 formed so that
the pin 19 in the closed position of the roof hatch, where
the locking part 13 engages the holding part 14, is po-
sitioned in a narrower section of the slot 20 as shown in
Fig. 3B, thereby preventing the pin 19 from turning about
the longitudinal axis thereof, and the pin 19 during the
opening operation of the roof hatch is situated in a wider
section of the slot 20 as shown in Fig. 4B, allowing the
pin 19 to turn about the longitudinal axis thereof. A lock-
ing pin 21 is passed through a hole in the pin 19 so as
to secure the lever arm 9 to the pin 19.
[0026] Fig. 4A is a side view of the roof ventilation de-
vice in an open position thereof, in which the position of
the hinges 22 between the frame 17 of the roof hatch
and the fixed frame 15 is visible, and Fig. 4B shows a
detail of the first end 11 of the lever arm 9 of the actuator
assembly of in the unlocked position corresponding to
Fig. 4A.
[0027] Fig. 5 shows a perspective view of a roof ven-
tilation device according to the present invention, in
which a roof hatch is moved to an open position by
means of two actuator assemblies, and Fig. 6 is a detail
of Fig. 5 showing one of the actuator assemblies.
[0028] Fig. 7 is a perspective view of five frames 15
for roof ventilation devices with the actuator assemblies
mounted thereon, wherein the frames 15 are stacked
directly on top of each other for transportation thereof.
This close stacking without dismounting of the assem-
blies is made possible by the embodiment of the actua-
tor assemblies according to the present invention.

Claims

1. A roof ventilation device comprising a fixed frame
(15), a roof hatch (16, 17) which is hingedly con-
nected to the fixed frame (15) and an actuator as-
sembly for opening the roof hatch, the actuator as-
sembly comprising a lever arm (9) which at a first
end (11) is pivotally connected to the roof hatch,
characterised in that
the actuator assembly comprises drive means (1,
2, 3) arranged on the fixed frame (15) for displacing
a second end (10) of the lever arm (9) along a pre-
determined path substantially in the plane of the
fixed frame (15) so as to open the roof hatch.

2. A device according to claim 1, wherein the second
end (10) of the lever arm (9) is connected to a slide
(6) that runs along a guide (5) therefore fastened to
the fixed frame (15), which guide (5) defines the pre-
determined path.

3. A device according to claim 2, wherein the drive
means comprises a linear actuator (1, 2, 3), which
at a first end (3, 7) is connected to the slide (6) and
at a second end is hinged to the fixed frame (15).

4. A device according to claim 3, wherein the linear
actuator is a spindle actuator of which a nut is con-
nected to the slide (6).

5. A device according to any of the preceding claims,
wherein the lever arm (9) in a closed position of the
roof hatch (16, 17) is arranged to extend at an angle
to horizontal within the range of 8 - 30°, such as
within the range of 12 - 24°, and preferably within
the range of 15 - 19°, so that the first end (11) of the
lever arm (9) is arranged at a higher position than
the second end (10) thereof.

6. A device according to any of the preceding claims,
wherein said predetermined path extends at an an-
gle to horizontal within the range of 8 - 30°, such as
within the range of 12 - 24°, and preferably within
the range of 15 - 19°, so that the second end (10)
of the lever arm (9) is arranged at a higher position
at an open position of the roof hatch (16, 17) than
at a closed position thereof.

7. A device according to any of the preceding claims,
wherein the predetermined path extends at sub-
stantially the same angle to horizontal as the lever
arm (9) in a closed position of the roof hatch (16,
17).

8. A device according to any of the preceding claims,
wherein the lever arm (9) comprises a locking part
(13) for engaging a corresponding holding part (14)
arranged on the fixed frame (15) to thereby exercis-
es a downward holding force on the roof hatch (16,
17), the locking part (13) is arranged to engage the
holding part (14) when the roof hatch is shifted from
an open position to a closed position thereof and to
disengage from the holding part when the roof hatch
is shifted from the closed position to the open posi-
tion thereof.

9. A device according to claim 8, wherein the pivotal
connection between the lever arm (9) and the roof
hatch (16, 17) is adapted to allow for a translation
of the lever arm (9) in the longitudinal direction
thereof during engagement and disengagement of
the locking part (13) and the holding part (14).

10. A device according to claim 9, wherein the first end
of the lever arm (9) is pivotally connected to the roof
hatch (16, 17) by means of a pin (19) having an
elongated cross-section engaging a slot (20)
formed so that the pin (19) in the closed position of
the roof hatch, where the locking part (13) engages
the holding part (14), is positioned in a narrower
section of the slot (20), thereby preventing the pin
(19) from turning about the longitudinal axis thereof,
and the pin during the opening operation of the roof
hatch is situated in a wider section of the slot, al-

7 8



EP 1 548 220 A1

6

5

10

15

20

25

30

35

40

45

50

55

lowing the pin to turn about the longitudinal axis
thereof.

11. An actuator assembly for opening a roof hatch (16,
17) which is hingedly connected to a fixed frame
(15), the assembly comprising a lever arm (9) hav-
ing a first end (11) for pivotally connection to the roof
hatch,
characterised in that
the actuator assembly comprises drive means (1,
2, 3) to be arranged on the fixed frame (15) for dis-
placing a second end (10) of the lever arm (9) along
a predetermined path substantially in the plane of
the fixed frame (15) so as to open the roof hatch.

12. An assembly according to claim 11, wherein the
second end (10) of the lever arm (9) is connected
to a slide (6) that runs along a guide (5) therefore
to be fixedly arranged on the fixed frame (15), which
guide (5) defines the predetermined path.

13. An assembly according to claim 12, wherein the
drive means comprises a linear actuator (1, 2, 3),
which at a first end (3, 7) is connected to the slide
(6) and at a second end is adapted to be hinged to
the fixed frame (15).

14. An assembly according to claim 13, wherein the lin-
ear actuator is a spindle actuator of which a nut is
connected to the slide (6).

15. An assembly according to any of claims 11-14,
wherein the slide bar (5) extends substantially par-
allel to the lever arm (9) in a closed position of the
roof hatch (16, 17).

16. An assembly according to any of claims 11-15,
wherein the lever arm (9) comprises a locking part
(13) for engaging a corresponding holding part (14)
arranged on the fixed frame (15) to thereby exercis-
es a downward holding force on the roof hatch (16,
17), the locking part (13) is arranged to engage the
holding part (14) when the roof hatch is shifted from
an open position to a closed position thereof and to
disengage from the holding part when the roof hatch
is shifted from the closed position to the open posi-
tion thereof.

17. An assembly according to claim 16, wherein the piv-
otal connection between the lever arm (9) and the
roof hatch (16, 17) is adapted to allow for a transla-
tion of the lever arm (9) in the longitudinal direction
thereof during engagement and disengagement of
the locking part (13) and the holding part (14).

18. An assembly according to claim 17, wherein the first
end of the lever arm (9) is arranged to be pivotally
connected to the roof hatch (16, 17) by means of a

pin (19) having an elongated cross-section engag-
ing a slot (20) formed so that the pin (19) in the
closed position of the roof hatch (16, 17), where the
locking part (13) engages the holding part (14), is
positioned in a narrower section of the slot (20),
thereby preventing the pin (19) from turning about
the longitudinal axis thereof, and the pin (19) during
the opening operation of the roof hatch is situated
in a wider section of the slot, allowing the pin to turn
about the longitudinal axis thereof.
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