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(67)  The invention relates to a roof window shutter
device (1) for screening an opening, comprising a plural-
ity of mutually articulated shutter plates (11), a drive
mechanism (17) for movement of the shutter plates (11)
between a storage position in a top casing (8) and a
screening position with the shutter plates (11) positioned
in front of the opening, wherein the top casing (8) com-
prises opposing first guide tracks (19) and opposing sec-
ond guide tracks (20) wherein first slide members (27)
and second slide members (28) of the shutter plates (11)

are guided, wherein adjacent shutter plates (11) are in-
terconnected by connecting members (29) with a first
connecting portion (31 a) pivotally connected and a sec-
ond connecting portion (31 b) slidably and pivotally con-
nected to adjacent side portions (15) of the adjacent shut-
ter plates (11), and wherein the opposing side portions
(15) of the shutter plates (11) are provided with a guide
(30) guiding the second connecting portion (31 b) of the
connecting members (29) during movement of the shut-
ter plates (11) between the storage position and the
screening position.
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Description

[0001] The present invention relates to a roof window
shutter device for screening an opening, in particular the
light-admitting area of a window mounted in an inclined
roof surface, comprising a plurality of mutually articulated
shutter plates, a drive mechanism for movement of the
shutter plates between a storage position in a top casing,
in which the shutter plates are stacked substantially in
parallel with each other, and a screening position with
the shutter plates positioned in front of the opening and
in extension of each other, which screening position is
defined by a pair of guide rails extending from the top
casing and guiding opposing side portions of the shutter
plates.

[0002] Since such shutter devices are to be mounted
outdoors on the exterior of a roof window in an inclined
roof and to be operated under all weather conditions un-
der very varying climates, the construction of especially
movable parts is critical to ensure stable operation. More-
over, due to among others influence from winds, the size
of the top casing is critical to the construction of a shutter
device.

[0003] DE 29 47 501 discloses a roof window shutter
device comprising a plurality of articulated shutter plates,
and a drive mechanism for moving the shutter plates be-
tween a screening position where the shutter plates are
positioned in front of the window and a storage position
where the shutter plates are stacked in a top casing. In
the storage position the shutter plates are stacked in a
zig-zag pattern so that a front face of a shutter plate faces
a front face of an adjacent shutter plate and a rear face
of a shutter plate faces a rear face of an adjacent shutter
plate, respectively.

[0004] From US 5,133,398 is known a shutter device
for screening a fagade aperture such as garages and
shop windows. The shutter device comprises a top cas-
ing to be positioned inside the aperture so as to store
shutter plates when not used to screen the aperture in a
screening position. The shutter plates are articulated by
connecting members, which respectively are pivotally
and slidably connected to adjacent shutter plates so as
to allow the shutter plates to be stacked when moved by
a drive mechanism from the screening position to a stor-
age position inside the top casing. A fagade shutter with
a similar principle is known from WO 03/ 060274.
[0005] From WO 98/59144 and WO 98/27306 it is
known to provide a shutter device for screening a fagade
aperture, wherein side portions of shutter plates are guid-
ed in tracks extending along the aperture and into a top
casing for stacking the shutter plates. The shutter plates
are stacked in the top casing by means of a lift cable and
a spring-loaded winder.

[0006] On this background it is the objective of the
present invention to provide a roof window shutter with
improved operation when installed in an inclined roof.
[0007] Witha view to this the presentinventionis char-
acterized in that the top casing comprises opposing first

10

15

20

25

30

35

40

45

50

55

guide tracks and opposing second guide tracks wherein
first slide members and second slide members of the
shutter plates are guided when the shutter plates are
moved between the storage position and the screening
position, that adjacent shutter plates are interconnected
by connecting members with a first connecting portion
pivotally connected and a second connecting portion sl-
idably and pivotally connected to adjacent side portions
of the adjacent shutter plates, and that the opposing side
portions of the shutter plates are provided with a guide
guiding the second connecting portion of the connecting
members during movement of the shutter plates between
the storage position and the screening position.

[0008] By guiding side portions of the shutter plates in
guide tracks located inside the top casing and connecting
the shutter plates with connecting members, which inturn
are pivotally and slidably connected to side portion of
adjacent shutter plates, a very flexible and stable stack-
ing of the shutter plates is achieved. The guide tracks
ensure that shutter plates may be moved securely be-
tween the storage position, wherein the side portions are
positioned in the guide tracks, and the screening position
by operation of the drive mechanism, i.e. without the shut-
ter plates get stuck in the top casing.

[0009] When the drive mechanism interacts with at
least one of the shutter plates so as to either push or pull
the shutter plates between the screening position and
the storage position since, the guide tracks ensure that
the shutter plates are guided to the intended position.
The flexible link between the shutter plates and the guide
tracks makes it possible to guide the shutter plates to a
storage position determined by the shape of the guide
tracks, e.g. by tilting and elevating the shutter plates with
respect to the screening plane without increasing the
overall height of the top casing. Due to gravity forces a
correct guidance of the shutter plates is especially im-
portant to ensure stable operation of the shutter plates
of a roof window shutter device as the forces exerted on
the shutter plates during movement between the screen-
ing position and the storage position or vice versa other-
wise may result in tangled or stuck shutter plates.
[0010] Moreover, the invention brings the advantage
that stable operation of the shutter plates may be
achieved even with relatively large shutter plates, i.e. the
number of shutter plates may be reduced to for instance
five or less. Hence less parts to assemble and less mov-
able parts critical to obtain a stable operation.

[0011] Finally, by providing the side portions with a
guide, such as a guide track, a very simple construction
is achieved.

[0012] In an embodiment the connection members
comprises the second slide members. This provides for
an even more simple construction as to the number of
parts and assembly, and a slide member may more easily
be replaced.

[0013] Alternatively, the second slide members may
be provided separately from the connection members,
preferably connected to the shutter plates.
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[0014] In a preferred embodiment the second slide
members and the first connecting portions of the con-
necting members are plane-parallel. This configuration
has shown to be especially practical in order to provide
a slim configuration of the top casing.

[0015] In a further development of this embodiment
and the advantages thereof, the opposing side portions
define a length of the shutter plates extending between
side portions extending in a width direction of the shutter
plates, wherein the first slide members of the shutter
plates are positioned between the guides and a side por-
tion.

[0016] In an even further development the guides of
the side portions extend about 50 %, preferably about 75
%, and more preferably about 90 % of the length defined
by the side portions.

[0017] In an embodiment of the invention the guide
tracks in the top casing are adapted to angle the shutter
plates with respect to the screening position when moved
to the storage position. When the shutter plates are po-
sitioned in the screening position they preferably abut,
and ice on the abutting surfaces of the shutter plates may
cause the shutter plates to get stuck together. When the
shutter plates are angled with respect to the screening
plane when they are moved into the top casing towards
the storage position, the ice may be broken and the shut-
ter plates released from each other.

[0018] In a practically advantageous embodiment this
is achieved when the first opposing guide tracks are pro-
vided with a bow so as to angle the shutter plates with
respect to the screening position during movement of the
shutter plates from the screening position to the storage
position.

[0019] In an embodiment the side portions of the shut-
ter plates are provided with toothed racks to engage with
a pinion of the drive mechanism. This allows for a simple
reliable construction that allows the shutter plates to be
moved between the storage position and the screening
position and vice versa in a very stable manner.

[0020] In order to provide an even more stable opera-
tion, a tooth of the toothed rack is configured to allow the
drive mechanism to engage between two adjacent shut-
ter plates when one of the shutter plates is angled with
respect to the screening position and the other is still in
the screening position.

[0021] In a preferred embodiment, in the storage po-
sition, the shutter plates are stacked substantially in par-
allel with a screening plane defined by the shutter plates
in the screening position. By configuring the guide tracks
so that the shutter plates in the storage condition sub-
stantially are stacked in parallel with the screening posi-
tion, the required height of the top casing may be deter-
mined by the height of the stacked shutter plates. Hence
this configuration brings about a further advantage of the
fact that the invention may allow the number of shutter
plates to be reduced.

[0022] In a further preferred embodiment, in the stor-
age position, the connecting members are positioned at
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an end of the guide facing towards a screening plane
defined by the shutter plates in the screening position.
With this position of the connecting arms in the storage
position, the pivot connection of the connecting member
ensure that the shutter plates are lifted from the storage
position when the shutter plates are moved from the stor-
age position towards the screening position. This pre-
vents the shutter plates from being stuck in the guide
tracks when the shutter plates are lifted from the storage
position to be guided to the screening position.

[0023] Inanalternative embodiment, in the storage po-
sition, the shutter plates are stacked substantially per-
pendicular to a screening plane defined by the shutter
plates in the screening position. This has shown to be
especially advantageous when the slide pins extend from
the side portion of the shutter plates.

[0024] In practically preferred embodiment the roof
window shutter device comprising a lower shutter plate,
which in the screening position is tilted with respect to
the other shutter plates defining a screening plane. This
provides for a better screening of the entire opening and
the window in the screening position, and allows more
light to enter the opening when the shutter plates are in
the storage position.

[0025] Ina further practical embodiment the guide rails
and the top casing, when mounted on a roof window by
means of a mounting bracket fixed in relation to the roof,
are rotatable about an axis of rotation parallel with a
screening plane defined by the shutter plates in the
screening position. The guide rails ensure a precise
movement of the shutter plates to the screening position,
and if the guide rails are mounted on a stationary window
frame or the roof, a movable sash may, with the shutter
plates in the screening position, be turned with respect
to the frame so as to lift and rotate the guide rails and
the top casing about the axis of rotation.

[0026] In the following the invention will be described
in more detail by way of example and with reference to
the drawings, in which:

Fig. 1 is a perspective view of view of a roof window
shutter device according to the invention when
mounted on a roof window,

Fig. 2 is a perspective view of a roof window shutter
device according to the invention with the shutter
plates positioned in the screening position, Fig. 3 is
a cross sectional view along the line -1l of Fig. 2,
Fig. 4 is a perspective view of the top casing with a
side wall removed,

Fig. 5 is a side view of a detail of Fig. 4,

Fig. 6 is a side view of a side wall of a top casing,
Fig. 7 is a perspective view taken from a different
angle than Fig. 1 of a roof window shutter device
when mounted on a roof window,

Fig. 8 is a perspective view of a flashing according
to the invention,

Fig. 9 is a perspective cross sectional view along the
line IX of Fig. 8,
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Fig. 10 is a perspective view of a mounting bracket
according to the invention,

Fig. 11 is a perspective view of shutter plate accord-
ing to the invention,

Fig. 12 is a different perspective view of shutter plate
according to the invention,

Fig. 13 is a schematic perspective view of abutting
side sections of two shutter plates according to the
invention,

Fig. 14 is side view of two shutter plates in an inter-
mediate light-admitting position,

Fig. 15 is a perspective view of a guide rail according
to the invention,

Fig. 16 is an enlarged partial side view of details of
two shutter plates and the top casing, and

Fig. 17 is a partial perspective view of the top casing.

[0027] Fig. 1 depicts a roof window shutter device 1
according to the invention which is mounted on a roof
window 2 of the make VELUX® GGL with a sash 3 mov-
able with respect to a frame 4 on which the roof window
shutter device 1 is mounted. In the embodiment shown,
the roof window shutter device 1 comprises a flashing 5
extending along opposing side members 6, 7 of the frame
4 and a top member perpendicular to the side members
6, 7. The roof window shutter device 1 comprises a top
casing 8 which, in a condition of use, is positioned at the
top member of the frame 4 so that the flashing extends
along a bottom of the top casing 8. The top casing 8 is
pivotally fixed to the flashing by means of a mounting
bracket 9, which again, in a condition of use, is fixed to
a rafter of a roof wherein the window is installed. The roof
window shutter device according to an embodiment of
the invention shown in Fig. 1 is depicted in a storage
position wherein shutter plates 11 for screening an open-
ing 10 of the roof window 2 are positioned inside the top
casing 8. The shutter plates 11 are shown in a screening
positionin Fig. 2. In the storage position the shutter plates
11 are stacked inside the top casing 8 from which a pair
of guide rails 12 extends along the side members 6, 7 of
the frame 4. The top casing 8 comprises an aperture 16
through which the shutter plates 11 are guided when
moved between the storage position shown in Fig. 1 and
the screening shown in Fig. 2. When the shutter plates
11 arereleased from the aperture of the top casing 8 they
are guided by the guide rails 12, which are mounted on
the frame 4. It is preferred that the guide rails 12 are
connected to and extend from the top casing 8, which in
a mounted condition is pivotally fixed to the roof so that
the sash may be turned with respect to the frame even
when the shutter plates 11 are in the screening position
as depicted in Fig. 2, because the sash 3 will encounter
the shutter plates 11 and lift the shutter plates 11, and
the guide rails 12 and the top casing 8 will pivot about
the pivotal connection to the roof. Alternatively, the guide
rails 12 may be positioned a short distance from the top
casing 8. The terms "left-hand" and "right-hand" refer to
the orientation shown in for instance Fig. 1 and are uti-
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lized forreasons of convenience only. Similarly, the terms
"upper" and "lower" refer to the orientation of an element
with respect to the top casing, "upper" being a portion of
an elementintended to face towards the top casing, "low-
er" being a portion of an element intended to face away
from the top casing in for instance in Fig. 2. The terms
"front" and "rear" are utilized to denote the sides of the
screening arrangement, "rear" being the side intended
to face towards the roof of the building, and "front" the
outwards facing side.

[0028] Fig. 2 shows the roof window shutter device 1
taken alone without the window 2 and the flashing 5
shown in Fig. 1. The shutter plates 11 are guided by the
guide rails 12 and define a screening plane. In the em-
bodiment shown the roof window shutter device 1 com-
prises four shutter plates 11 defining the screening plane,
and a lower shutter plate 11a having areduced size com-
pared to the other shutter plates 11. When the lower shut-
ter plate 11a is moved to a distal end of the guide rails
12, which is closed off by bottom pieces 14, it is angled
with respect to the screening plane and screen the open-
ing between the guide rails 12. In the screening position
as shown in Fig. 2, the shutter plates 11 extend in a width
direction between the guide rails. In this position upper
100 and lower 110 lateral side portions of the shutter
plates 12 extending in a width direction between the guide
rails 12 abutand screen the opening 10 of the roof window
2. The shutter plates have parallel side portions 15 ex-
tending perpendicularly between the upper 100 and low-
er 110 lateral side portions. In the screening position a
front surface 120 of the shutter plates 11 face outwards
and a rear surface 130 of the shutter plates face towards
the opening to be screened. The height of the shutter
plates defined by the parallel opposing side portions 15
are preferred to be within 100 to 700 mm, more preferably
with in 200 to 600 mm and even more preferably within
300 to 600 mm. In a preferred embodiment the height of
the shutter plates are 400 mm. Such embodiment is de-
picted in Fig. 2 which comprises four shutter plates 11
and lower shutter plate 11a which is not within the above-
mentioned preferred dimensions. The thickness of the
shutter plates 11, i.e. the distance between the front sur-
face 120 and the rear surface 130, is preferably within
the range of 10 to 30 mm, and most preferably about 20
mm as this allows for a stable construction suitable for
screening under very varying climate conditions, and
which still allows the size of the top casing 8 to be kept
at a minimum. In order to adjust a window roof shutter
device for windows of different sizes it is preferred that
the width of the shutter plates and/or the number of shut-
ter plates 11 is adjusted.

[0029] The shutter plates are connected at their side
portions 15 so that when positioned in the screening po-
sition they may be moved to the storage position, where
the shutter plates 11 are stacked in the top casing 8, by
pulling the uppermost shutter plate 11, which has just
entered the interior of the top casing 8. In the same man-
ner the shutter plates 11 may be pulled from the storage
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position towards the aperture of the top casing 8 and thus
eventually pushed towards the screening position. This
is illustrated in Fig. 3 again showing the shutter plates 11
in the screening position. The lower shutter plate 11a is
angled with respect to the other shutter plates 11 and
closes off the opening between the two guide rails 12. In
the screening position one of the shutter plates is not fully
released from the aperture 16 of the top casing 8 from
which the guide rails 12 extend. The aperture 16 is formed
in a side wall 24 for abutting the upper member of the
frame 4. Adjacent to the aperture 16 a drive mechanism
17 is provided inside the top casing 8. The drive mech-
anism 17 interacts with the shutter plates 11 so as to
provide movement between the storage position and the
screening position.

[0030] In the situation depicted in Fig. 3 the shutter
plates 11 cannot be moved further towards the distal end
of the guide rails with the bottom pieces 14, because the
lower shutter plate 11a has reached an end position de-
fined by the bottom pieces 14. Furthermore, gaskets 23
between abutting adjacent shutter plates ensure thatlight
cannot enter between adjacent shutter plates 11. Since
the side portions 15 of the adjacent shutter plates 11 are
interconnected they are all pulled towards the top casing
8 when the drive mechanism interact with a shutter plate
entering the top casing 8 and is moved it into the top
casing 8. Inside the top casing 8 the side portions 15 of
the shutter plates 11 are guided to the storage position
by pairs of guide tracks 19, 20 positioned on opposing
side walls 18 of the top casing 8. Preferably, the guide
tracks 19, 20 in each side of the top casing 8 comprises
first and second guide tracks 19, 20, which extend from
the aperture 16 towards a bottom plate 22 of the top cas-
ing. The guide rails 12 may comprise guide tracks ex-
tending in different planes so that the first and second
guide tracks 19, 20 of the top casing 8 may have corre-
sponding guide tracks in the guide rails.

[0031] As will be described in further detail below, the
slide members 27, 28 of the shutter plates are in one
embodiment positioned in different planes, e.g. close to
the front and rear side surfaces 120, 130 of the shutter
plates, respectively.

[0032] During movement of a shutter plate towards the
storage position, the drive mechanism 17 will eventually
begin to interact with the following adjacent shutter plate
so that the shutter plates are pushed by a following shut-
ter plate until the storage position has been reached. At
any time during movement of the shutter plates between
the screening position and the storage position and vice
versa, operation of the drive mechanism may be reversed
so as to move the shutter plates 11 in an opposite direc-
tion.

[0033] In the embodiment of Figs. 3 and 4 the drive
mechanism 17 comprises a toothed wheel 25, which in-
teracts with toothed racks 26 of the side portions 15. In
the shown embodiment the rear side of the side portions
15 abut the guide rails 12 in the screening position, i.e.
the toothed racks 26 abut the guide rails 12 and slide on
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the guide rails 12 during movement of the shutter plates.
In one preferred embodiment the drive mechanism 17 is
an electric tubular actuator. However, the drive mecha-
nism 17 may also be manually operated such as by turn-
ing or pulling an operating handle. Generally, the guide
rails 12 may be connected to the top casing 8 and extend
from the aperture 16 and they may be positioned adjacent
to the aperture 16 to receive the shutter plates 11 when
released from the aperture.

[0034] In Fig. 4 one of the opposing side walls 18 of
the top casing 8 has been removed and the shutter plates
11 are shown in the storage position where the shutter
plates 11 are guided to by the guide tracks 19, 20. Evi-
dently, the shutter plates 11 may be guided by only one
guide track 20 in each side of the top casing 8. The shutter
plates 11 are stacked in parallel with each other, and in
the embodiment shown also in parallel with the screening
plane defined by the shutter plates in the screening po-
sition and with the front surface 120 facing a rear surface
130 of a neighbouring shutter plate. And the shutter plate
positioned in the bottom of the stack of shutter plates is
positioned below the screening plane. As shown in Fig.
3 and in further detail in Fig. 6, the opposing side walls
of the top casing comprise guide tracks 19, 20 wherein
the opposing side portions 15 of the shutter plates 11 are
guided. The guidance of the side portions 15 in the guide
tracks 19, 20 may be achieved by providing the side por-
tions 15 with slide members in the form of slide pins 27,
28, which are guided in the guide tracks 19, 20. In the
preferred embodiment of Fig. 4, the shutter plates 11 are
connected by connecting members 29, i.e. an elongate
swivel arm, which at each end is at least pivotally con-
nected to the side portions of two neighbouring shutter
plates 11. As shown in more detail in Fig. 5, a slide pin
28 may be provided on the connecting member 29. A
portion of such connecting member 29 is both pivotally
and slidably connected to a shutter plate. This may be
achieved by providing the side portion 15 of the shutter
plates with an elongate guide 30 extending between the
upper 100 and lower 110 lateral side portions of the shut-
ter plate, wherein a second connecting portion 31b may
slide and pivot when the shutter plates 11 are moved
between the storage position and the screening position.
Afirstconnecting portion 31a of such connecting member
29 is pivotally connected to a neighboring shutter plate
11 by means of a pin located in a bore next to an elongate
guide 30 present on said neighboring shutter plate. The
connection at one end may deviate slightly from being
only pivotal. For instance a short track of a length of for
instance 0.5 or 1 cm is conceivable as well. As seen in
for instance Fig. 5 in conjunction with Fig. 14, the slide
pin 27 has an elongated, slightly flattened shape in order
to contribute to a reduction in the height or thickness of
the shutter body. The shape provides the possibility of
obtaining proper sliding engagement, while at the same
time allowing the slide pin 27 to be adapted to the front
surface 120 of the shutter plates 11. In order to avoid that
the shutter plates get stuck in the guide tracks 19, 20
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during movement of the shutter plates from the storage
position to the screening position, it is preferred that in
the storage position the connecting members 29 are po-
sitioned at the lower lateral side sections of the shutter
plates.

[0035] When the shutter plates in the shutter plate
stack shown in Fig. 5 is moved towards the screening
position, the second connecting portion 31b is slided
along the guide 30 from a position at the lower lateral
side portion 110 of the shutter plate 11 towards the upper
lateral side portion 100 of the shutter plate 11 until the
second connecting portion 31b reaches the end of the
guide 30 so that only a pivotal movement of the connect-
ing member 29 is possible as long the drive mechanism
17 moves the shutter plates towards the screening posi-
tion. Hence when the second connecting portion 31b has
reached the end of the guide 30, the next shutter plate
in the stack is pulled towards the drive mechanism 17
and the aperture 16, and the same sliding movement as
described above will start for the next pair of connecting
members 29. When the shutter plates are pulled from
the storage position towards the screening position they
will eventually engage with the drive mechanism 17.
When the shutter plates 11 lose engagement with the
drive mechanism 17 they are pushed further towards the
screening position by the following shutter plate, which
engage with the drive mechanism 17 and is moved to-
wards the screening position. This may continue until all
shutter plates are positioned in their respective screening
positions as described above in relation to Fig. 3. The
pivotal connection between the side portions 15 of the
shutter plates ensure that the shutter plates may be
moved from the stacked storage position where the font
surface 120 and rear surface 130 of neighboring shutter
plates face each other, to a the screening position where-
in the upper 100 and lower lateral 110 side sections of
neighboring shutter plates face each other.

[0036] Alternatively, the guide 30 may be provided on
the rear side 130 of the side portion 15 and still extend
between the upper 100 and lower 110 lateral side sec-
tions of shutter plates 11. This will also allow the guide
30 to be protected in the screening position as this portion
of the rear surface 130, during movement to and from
the in the screening position, will slide on a slide surface
50 of the guide rails 12.

[0037] Fig. 6 shows a side view of the top casing 8
taken alone without the guide rails and the shutter plates.
Through the aperture 16 the shutter plates are guided
between the screening position and the storage position.
When a shutter plate enter the top casing 8, a first slide
pin 27 positioned closest to the upper lateral side portion
100 is guided into an upper guide track 20, which for a
first portion 32 extends in parallel with the screening
plane until a second portion 33 is reached. The second
portion 33 is configured, e.g. with a bend with away from
the first portion 32 towards a bottom plate 40 of the top
casing 8. This allows a shutter plate to be slightly angled
with respect to the screening plane when moved from
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the screening position towards the storage position. A
neighboring shutter plate connected to a shutter plate
which has been angled is still in the screening plane and
the angle may serve to break ice between the upper 100
and lower 110 lateral side portion of neighboring shutter
plates 11 abutting in the screening position. Itis preferred
that the shutter plates are tilted between 1 and 10 de-
grees, preferably about 3 degrees with respect to the
screening plane. The second portion 33 of the upper
guide track 20 extends into a third portion 34 extending
substantially in parallel with the first portion 32, and where
the slide pin 27 of a shutter plate rest when a shutter
plate 11 is angled. From the third portion 34 the guide
track 20 bend towards the bottom plate 40 of the top
casing 40, preferably in parallel with a lower guide track
19, which guides the slide pin 28 of the shutter plates.
[0038] Ina preferred embodimentthe length of the con-
necting members 25 and the elongate groove are con-
figured such that an interspace is provided between the
upper and lower lateral side sections of neighboring shut-
ter plates, when the shutter plates are moved from the
screening position towards the storage position. In the
preferred embodiment this is obtained with a length be-
tween the first connecting portion 31a and the second
connecting portion 31b of the connecting member 29,
which allows a shutter plate to swivel about an axis of a
pivot pin of a neighboring shutter plate when the shutter
plates are moved to the stacked position below the
screening plate. Thereby this configuration serves to
break ice between abutting upper 100 and lower 110 lat-
eral side portions of neighboring shutter plates, but also
makes it possible to provide an intermediate screening
position with a light admitting interspace extending be-
tween the side portions 15 of the shutter plates between
upper and lower lateral side sections of neighboring shut-
ter plates. Furthermore, such configuration may serve to
reduce the height of the top casing required for stacking
the shutter plates in the storage position.

[0039] In a further developed embodiment a first and
last tooth of the toothed racks 26, i.e. the teeth that will
be adjacent to each other in the screening position, are
reduced in size compared to the remaining teeth of the
toothed rack 26. Hence the space between these teeth
when positioned next to each other in the screening po-
sition, are reduced in size compared to the space be-
tween the remaining teeth of the toothed rack 26. During
operation of the roof window shutter device according to
the invention, ice may cause the upper 100 and lower
110 lateral side sections to stay connected even when
the shutter plates are moved towards the storage posi-
tion. Therefore itis advantageous that the first guide track
20 and the length of the shutter plates are configured so
that when a shutter plate it tilted with respect to the
screening plane as described above, a tooth of the
toothed wheel 25 is forced into the reduced space be-
tween the shutter plates. Thereby even more ice between
two shutter plates may be broken and the shutter plates
may be separated so the lateral side sections are free of
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each other to swivel towards the screening position.
[0040] Fig. 7 is a perspective view of roof window shut-
ter device 1 mounted on a window 2 taken from a different
angle than Fig. 1. The top casing 8 is pivotally connected
to the flashing 5. This may the provision of one or more
coupling arms pivotally connected to one or more mount-
ing brackets 9 on the flashing 5. In the embodiment
shown each side of the top casing 8 comprises a coupling
arm 50 (cf. Figs. 3 and 6) for mounting in a mounting
bracket 9, which for the explanation of the invention is
only mounted in one side of the flashing. The flashing 5
is preferably U-shaped with legs for extending along the
opposing side members of the window frame, and a plate
section extending along the top member of the frame 2
and below the top casing 8.

[0041] Fig. 8 shows a flashing 5 according to the in-
vention taken from the same angle as Fig. 7, but with the
window and the roof window shutter device 1, and a side
portion of the flashing removed. In the right hand side
the mounting bracket 9 is still removed as in Fig. 7. It is
preferred that the flashing comprises a opening 61 with
an upright standing wall extending on the front side of
the flashing when the flashing is installed in connection
with a roof window. Further, a screw hole 62 for fixing
the mounting bracket 9 to the flashing 5 from the rear
side facing the roof in a condition of use may be provided
next to the opening 61. As an alternative the flashing 5
may be provided with indications such as smaller holes,
graphical marking or different coloring to indicate the cor-
rect position of the mounting bracket on the flashing 5.
[0042] Fig. 9 is a cross sectional view through the
mounting bracket 9 in a preferred embodiment when
mounted on the flashing 5 and installed on a roof. The
mounting bracket 9 is fixed to the flashing 5 by means of
a screw 63, the head of which is hidden in a dimple in
the rear side of the flashing 5, i.e. in a knob protruding in
the front side of the flashing 5. The upright standing wall
64 extending on the front surface of the flashing 5 is pro-
vided with a sealing ring 65 so as to prevent water from
entering the roof through the opening 61. Inside the up-
right standing wall 64 a console 66 with a bore 67 in
communication with a corresponding bore in the mount-
ing bracket 9 positioned at position 60 is provided. The
console 66 can be dispensed with but it is used in a pre-
ferred embodiment during installation. The bore 67 which
is accessed fromthe top of the mounting bracket 9 mount-
ed at position 60 is used for fixing the mounting bracket
9 and the flashing to a beam of the roof by use of a fas-
tening member such as a screw inserted though the bore
and fixed in the roof, in particular in a carrying part of the
roof structure, such as a rafter.

[0043] The flashing 5 and mounting bracket 9 is pref-
erably mounted in connection with a roof window in the
following way. In order to ensure that mounting bracket
9 is positioned above a beam of the roof, a flashing tem-
plate of a light foldable material such as plastic or paper
is positioned at the roof window 2 as is intended with the
flashing 5. Markings in the flashing template indicate the
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position 60 where the mounting brackets 9 are to be po-
sitioned when the flashing 5 is positioned. The marking
in the flashing template may be openings or graphical
indications or different coloring. The flashing template is
preferably shaped as the flashing 5 or at least as the
plate section of the flashing extending alongside the top
member of the window frame in a condition of use. The
console 66 for receiving the mounting bracket 9 at posi-
tion 60 is then mounted ona beam on the roof ata position
indicated by the flashing template. Preferably, the con-
sole is fixed to the roof by fastening members inserted
through further bores 68 in the console. Evidently, the
console may be without any bores if made of a material
that may be penetrated by a fastening member. The
same goes for the flashing and the mounting bracket,
which also simply may be penetrated by a fastening
member during installation in relation to a roof window.
Ifrequired the beam of the roof may be adjusted to ensure
than the flashing 5 and the mounting bracket 9 are se-
curely fixed to the roof, i.e. an auxiliary beam element
may be added to the roof construction to provide a suit-
able fixing point for the fastening member fixing the flash-
ing and the mounting bracket 9 to the roof. Then the top
casing 8 is pivotally connected to the mounting bracket
about an axis of rotation parallel with the longitudinal di-
rection of the shutter plates between the guide rails 12.
[0044] Fig. 10 shows a perspective view of the mount-
ing bracket 9. It comprises a base 70 with two wall por-
tions 71 between which the coupling arm 50 of the top
casing 8 is positioned during installation of the roof win-
dow shutter device 1. The coupling arm 50 is pivotally
connected to the mounting bracket by means of a pin
inserted in a through-going bore of the wall portions 71
and a corresponding through-going bore of the coupling
arm 50. It is preferred that the top casing is provided with
two coupling arms 50 and the flashing 5 is provided with
two corresponding mounting brackets 9, but other em-
bodiments with only one coupling arm and one mounting
bracket are conceivable as well. Generally, in a condition
of use, the top casing 8 of the roof window shutter device
1is pivotally mounted to the roof by means of a mounting
bracket so that when the sash of the window is operated
and the shutter plates 11 are in the screening position,
the guide rails 12 and the top casing 8 pivot about an
axis of rotation defined by the mounting brackets fixed
to the roof. Hence the axis of rotation is positioned below
the screening plane defined by the shutter plates in the
screening position and the guide rails 12 extend in par-
allel with the side members of the frame 2. Alternatively,
the axis of rotation may extend alongside a bottom plate
of the top casing 8 along the width of the shutter plates.
This may require that the top casing, the coupling arms
50 or the mounting bracket 9 are configured to lift the top
casing away from the mounting bracket 9 as the rotation
of the top casing 8 and the guide rails 12 is effected.

[0045] Fig. 11is a perspective view of the front surface
120 of a shutter plate 11 taken alone. The upper lateral
side portion 100 is provided with a tongue 70 and the
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lower lateral side portion 110 is provided with a groove
71. The tongue 70 extending along the upper lateral side
portion 100 is configured to engage with a grove 71 of a
lower lateral side portion of a neighboring shutter plate
11 when positioned in the screening position. Fig. 12 is
a corresponding perspective view of the rear surface 130
of a shutter plate 11 taken from another angle showing
in more detail the groove 71 extending along the lower
lateral side portion 110. On each side of the tongue 70
a resilient sealing element 72, 73 extending along the
upper 100 and lower 110 lateral side portions is provided.
The sealing element 72, 73 ensure that in the screening
position when the tongue 70 is guided into the groove
71, the transition between the two shutter plates is sealed
to avoid penetration of water between the shutter plates
11.

[0046] This is shown in more detail in Fig. 13, which is
a partly perspective cross sectional view along the line
Xlll'in Fig. 2. The sealing elements 71, 72 positioned on
the upper lateral side portion 100 and constitute a gasket
23. The gasket 23 is preferably made of a rubberlike flex-
ible material, which may be deformed when the shutter
plates are moved towards each other. In the embodiment
of Fig. 13, the sealing elements 72, 73 are configured as
part circular rubber walls, which are depressed when the
tongue 70is guided into the groove 71 so that the sealing
elements 72, 73 fills out and seal the transition between
abutting lateral side sections of the shutter plates 11
when positioned in the screening position. l.e. the situa-
tion depicted in Fig. 13 illustrates the sealing elements
72, 73 in a position just before the sealing elements 72,
73 are depressed and the shutter plates are positioned
in the screening position. Furthermore, the gaskets 23
ensure that when the shutter plates are pressed together
light will not enter between the shutter plates 11. The
connecting engagement between an upper 100 and a
lower 110 lateral side section of adjacent abutting shutter
plates also improve the screening properties, but also
makes the roof window shutter device 1 more robust in
the screening position where e.g. snow may aggregate
on the front surface 120 of the shutter plates.

[0047] In order to be able to provide a flexible stacking
of the shutter plates 11 in the top casing 8 and to provide
an intermediate light-admitting position between a posi-
tion where the opening of the window is fully screened
as depicted in Fig. 2 and the storage position as shown
in Fig. 4, the connecting members 29 and their connec-
tion to the side portions 15 of the shutter plates are con-
figured so that when the shutter plates are moved from
the fully screening position as shown in Fig. 2 towards
the storage position, an elongate light-admitting aperture
80 is provided between the shutter plates 11 along the
upper and lower lateral side sections 100, 110 of adjacent
shutter plates 11. Fig. 14 shows the connection between
two adjacent shutter plates in a situation where the shut-
ter plates are guided by the guide rails 12 towards the
storage position. The right-hand side of the connecting
member 29 is pivotally connected to the side portion 15
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close to the lower lateral side portion 110 of a shutter
plate. The left-hand side of the connecting member 29
is slidably connected to the guide 30 of another neigh-
boring shutter plate and has moved to an end of the
groove situated close to the upper lateral side portion of
the shutter plate 11. As shown, the connecting member
29 and the connection of the connecting member 29 to
the shutter plates are configured so that an elongate light-
admitting aperture 80 is provided between the shutter
plates when moved towards the storage position. Be-
sides from providing a light-admitting position wherein
the major part of the opening is still screened, this con-
figuration of the connection between the shutter plates
allows the shutter plates 11 to be turned and moved dur-
ing stacking as described above.

[0048] Fig. 15 shows the left-hand side guide rail 12 of
Fig. 2 in a perspective view. The guide rails 12 are pref-
erably manufactured by extrusion and comprises mount-
ing holes 91 e.g. for a screw for mounting the bottom
pieces 14, which serve as end stops for the shutter plates
when guided to the screening position. The guide rail 12
comprises a guide track 90 with a slide surface 92 on
which the side portions 15 of the shutter plates 11 slide
when moved along the guide rails. The guide track 90 of
the guide rail is in communication with the aperture 16
of the top casing so that the shutter plates are securely
guided when moved outside the top casing 8.

[0049] In an alternative embodiment the guide rails 12
comprises two tracks in respective communication with
the guide tracks 19, 20 of the top casing 8. Hence the
slide pins 27, 28 of the side portions 15 of the shutter
plates may be positioned towards the front surface 120
and therear surface 110, respectively, so as to be guided
in different parallel tracks in the guide rails 12. l.e. in this
alternative embodiment, which is especially advanta-
geous when the shutter plates 11 in the storage position
are stacked substantially perpendicular to the screening
plane, the first guide track 20 in each side of the top casing
extends into a corresponding upper track of the guide
rails 12, and the second guide track 19 in each side of
the top casing 8 extends into a corresponding lower track
of the side rails 12. Substantially perpendicular to the
slide surface 92, the guide rail 12 comprises a mounting
rail 93 for mounting on the side members of the frame 2.
[0050] With further reference to Figs 16 and 17, anoth-
er detail of an embodiment of the invention is shown in
more detail, namely the different levels of the first slide
member 27 and the second slide member 28 relative to
the thickness or height direction of the shutter plate. As
described in short in the above, the slide members 27,
28 of the shutter plates are positioned in different planes,
such that the slide pin 27 is located close to the front
surface 120 and the slide pin 28 nearthe rear side surface
130 of the shutter plates, respectively. This is illustrated
by letters a and b, respectively. The different levels allow
the two slide members 27, 28 to enter safely into the two
different tracks 20 (of which the first portion 32 is shown
in these Figures) and 19, respectively, when the shutter
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plates enter the top casing. It is noted that the cross-
sections of the slide members 27, 28 do not overlap. In
principle, the tracks could continue along the guide rails
also, which increases the secure engagement with the
respective track even further. In the described and shown
embodiment, there is only one track in the guide rails,
and the shutter plates are guided on the bottom of the
side portions of the shutter plates, corresponding to letter
c in Figs 16 and 17. Forming the guide rails with two
tracks as well is of course conceivable.

[0051] A further aspect of the invention is foreseen in
the following list of itemized embodiments expressed as:

L1. A roof window shutter device for screening an
opening, in particular the light-admitting area of a
window mounted in an inclined roof surface, com-
prising a plurality of mutually articulated shutter
plates configured to allow light-admittance between
the shutter plates in a screening position with the
shutter plates positioned in front of the opening, a
drive mechanism for movement of the shutter plates
between the screening position and a storage posi-
tion in a top casing, a pair of guide rails extending
from the top casing defines a first longitudinal direc-
tion and guide opposing side portions of the shutter
plates, wherein the top casing comprises opposing
guide tracks wherein slide pins of the shutter plates
are guided when the shutter plates are moved be-
tween the storage position and the screening posi-
tion, and adjacent shutter plates are connected by
connecting members connecting adjacent side por-
tions of the adjacent shutter plates so that during
movement of the shutter plates from the screening
position towards the storage position light-admit-
tance is provided through interspaces between the
shutter plates along a second longitudinal direction
substantially perpendicular to the first longitudinal di-
rection.

L2. A roof window shutter device as defined in L1,
wherein the opposing guide tracks in the top casing
are configured to tilt the shutter plates with respect
to the screening position when moved towards the
storage position.

L3. A roof window shutter device as defined in L1 or
L2, wherein the opposing side portions of the shutter
plates are provided with a toothed rack to engage
with a pinion of the drive mechanism.

L4. A roof window shutter device as defined in any
one of L1 to L3, wherein second side portions of the
shutter plates extending in the second longitudinal
direction are configured with a tongue and a groove
engaging in the screening position.

L5. A roof window shutter device as defined in L4,
wherein a resilient gasket extends along the tongue.
L6. A roof window shutter device as defined in L1 to
L5, wherein the guide rails and the top casing, when
mounted on a roof window by means of a mounting
bracket fixed in relation to the roof, are rotatable
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about an axis of rotation parallel with the second lon-
gitudinal direction.

[0052] Anotherfurther aspect of the invention is reflect-
ed by another list ofitemized embodiments expressed as:

P1. A roof window screening system comprising

a roof window screening device for screening a light-
admitting opening of a window mounted in an in-
clined roof surface, comprising a top casing, a
screening body, a drive mechanism for movement
of the screening body between a storage position in
the top casing and a screening position, which
screening position is defined by a pair of guide rails
extending from the top casing, and

a set of mounting brackets,

wherein the set of mounting brackets is fixed to the
roof at a distance from the top member of the window
and has means for receiving engagement means of
the top casing of the screening device pivotally, so
as to allow pivotal movement of the screening de-
vice.

P2. A roof window screening system as defined in
P1, wherein each mounting bracket comprises a
base with two wall portions adapted to receive en-
gagement means in the form of a coupling arm of
the top casing of the screening device, and wherein
a pinis provided for insertion in a through-going bore
of the wall portions and a corresponding through-
going bore of the coupling arm.

P3. A roof window system as defined in P1 or P2,
wherein a screw is provided for insertion into a flash-
ing of the roof window, said screw having a head
hidden in a dimple and sealed by a sealing ring.
P4. A roof window system as defined in P3, wherein
a console with a bore is provided for receiving a fas-
tening member such as a screw to be fixed in the
roof structure.

P5. A roof window system as defined in any one of
P1 to P4, wherein the top casing of the screening
device has an extension substantially corresponding
to the height of the top member of the window.

P6. A roof window system as defined in any one of
P3 to P5, wherein a flashing template is provided,
preferably of a light foldable material such as plastic
or paper, including markings indicating where the
mounting brackets are to be positioned when the
flashing is positioned.

P7.Method of installing a roof window screening sys-
tem as defined in any one of P1-P6, on a roof window
with a top member, comprising the steps of:

providing the screening device with atop casing,
providing the set of mounting brackets,
connecting the set of mounting brackets to the
roof structure at a predefined distance from the
top member of the roof window,

connecting engagement means of the top cas-
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ing pivotally with the set of mounting brackets.

P8. The method as defined in P7, whereby the set
of mounting brackets is connected to the roof struc-
ture via a flashing of the roof window system.

P9. The method as defined in P8, whereby aflashing
template is provided, including markings indicating
where the mounting brackets are to be positioned
when the flashing is positioned.

Claims

A roof window shutter device (1) for screening an
opening, in particular the light-admitting area of a
window mounted in an inclined roof surface, com-
prising a plurality of mutually articulated shutter
plates (11), a drive mechanism (17) for movement
of the shutter plates (11) between a storage position
in a top casing (8), in which the shutter plates are
stacked substantially in parallel with each other, and
a screening position with the shutter plates (11) po-
sitioned in front of the opening and in extension of
each other, which screening position is defined by a
pair of guide rails (12) extending from the top casing
(8) and guiding opposing side portions (15) of the
shutter plates(11), characterized in that

the top casing (8) comprises opposing first guide
tracks (19) and opposing second guide tracks (20)
wherein first slide members (27) and second slide
members (28) of the shutter plates (11) are guided
when the shutter plates (11) are moved between the
storage position and the screening position, that
adjacent shutter plates (11) are interconnected by
connecting members (29) with a first connecting por-
tion (31a) pivotally connected and a second connect-
ing portion (31b) slidably and pivotally connected to
adjacent side portions (15) of the adjacent shutter
plates (11), and that

the opposing side portions (15) of the shutter plates
(11) are provided with a guide (30) guiding the sec-
ond connecting portion (31b) of the connecting mem-
bers (29) during movement of the shutter plates (11)
between the storage position and the screening po-
sition.

A roof window shutter device (1) according to claim
1, wherein the connection members (29) comprises
the second slide members (28).

A roof window shutter device (1) according to claim
1, wherein the second slide members are separate
from the connection members, preferably connected
to the shutter plate.

A roof window shutter device (1) according to claim
2 or 3, wherein the second slide members (28) and
the first connecting portions (31b) of the connecting
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10

10.

1.

12.

13.

members (29) are plane-parallel.

A roof window shutter device (1) according to any
previous claim, wherein the opposing side portions
(15) define a length of the shutter plates (11) extend-
ing between side portions (100, 110) extending in a
width direction of the shutter plates (11), wherein the
first slide members (27) of the shutter plates (11) are
positioned between the guides (30) and a side por-
tion (100, 110).

A roof window shutter device (1) according to any
previous claim, wherein the guides (30) of the side
portions (15) extend about 50 %, preferably about
75 %, and more preferably about 90 % of the length
defined by the side portions (15).

A roof window shutter device according to any pre-
vious claim, wherein the guide tracks (19, 20) in the
top casing are adapted to angle the shutter plates
(11) with respect to the screening position when
moved to the storage position.

A roof window shutter device according to claim 7,
wherein the first opposing guide tracks (20) are pro-
vided with a bow so as to angle the shutter plates
with respect to the screening position during move-
ment of the shutter plates from the screening position
to the storage position.

A roof window shutter device according to any pre-
vious claim, wherein the side portions (15) of the
shutter plates are provided with toothed racks (25)
to engage with a pinion of the drive mechanism.

A roof window shutter device according to claim 7 to
9, wherein a tooth of the toothed rack is configured
to allow the drive mechanism (17) to engage be-
tween two adjacent shutter plates (11) when one of
the shutter plates is angled with respect to the
screening position and the other is still in the screen-
ing position.

A roof window shutter device according to any pre-
vious claim, wherein, in the storage position, the
shutter plates are stacked substantially in parallel
with a screening plane defined by the shutter plates
in the screening position.

A roof window shutter device (11) according to any
previous claim, wherein, in the storage position, the
connecting members (29) are positioned at an end
of the guide (30) facing towards a screening plane
defined by the shutter plates in the screening posi-
tion.

A roof window shutter device (1) according to any
previous claim, wherein, in the storage position, the
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shutter plates (11) are stacked substantially perpen-
dicular to a screening plane defined by the shutter
plates (11) in the screening position.

14. A roof window shutter device (1) according to any %
previous claim, comprising a lower shutter plate
(11a), which in the screening position is tilted with
respect to the other shutter plates (11) defining a

screening plane.
10

15. A roof window shutter device according to any pre-
vious claim, wherein the guide rails (12) and the top
casing (8), when mounted on a roof window by
means of a mounting bracket (9) fixed in relation to
the roof, are rotatable about an axis of rotation par- 75
allel with a screening plane defined by the shutter
plates (11) in the screening position.
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Fig. 12
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