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(54) Folding shutter

(67)  The presentinvention relates to a folding shutter
(1) which is displaceable between a closed position and
an open position, and can be locked in a simple and re-
liable manner in its closed position, comprising a basic
shutter part (3) and a shutter extension part (4) which are
pivotably connected to one another, comprising an actu-
ator rod (11) which is attached to the shutter extension
part (4) so as to be movable between a starting position
and an end position, in which drive means (7, 8, 19, 24)
are connected to said actuator rod (11) in order to drive
the movement, in such a manner that when the folding
shutter (1) is moved to its closed position, the locking
means (9, 10) engage with each other at the end of said
displacement when the actuator rod (11) is moved from
its starting position to its end position.
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Description

[0001] The presentinvention relates to a folding shut-
ter, comprising:

- apart which is immovable in the fitted position;

- a basic shutter part which is attachable to the im-
movable part and is rotatable with respect to said
immovable part about a fixed rotation shaft;

- one or more shutter extension parts which is/are ro-
tatable with respect to the immovable part about a
displaceable rotation shaft, in which all said shutter
parts are pivotably connected to one another in a
concertina-like manner and in which the folding shut-
ter is displaceable between a closed position, in
which said shutter parts extend virtually in line with
one another, and an open position, in which said
shutter parts extend at an angle with respect to one
another or parallel to one another as a result of a
displacement of the displaceable rotation shaft;

- drive means which engage with said shutter exten-
sion part for driving the movement of the displacea-
ble rotation shaft; and

- locking means, comprising first locking means which
are attached to the immovable part and second lock-
ing means which are attached to one of said shutter
parts, in which the locking means engage with each
other in order to lock the folding shutter in the closed
position when the folding shutter is moved to the
closed position.

[0002] Suchfolding shutters are already known in great
variety. They are used, for example, as a sunshutter or
as protection against rain or to close off an opening, for
example by way of protection against burglary, etc. The
shutter parts of such folding shutters can be constructed
in many different ways and may, for example, be config-
ured as solid, hollow or perforated panels, or as having
slats which are arranged virtually parallel to one another,
etc. Usually, such folding shutters comprise two shutter
parts (a basic shutter part and one shutter extension
part). Sometimes, these folding shutters may also com-
prise more than two shutter parts which are connected
to one another in a concertina-like manner.

[0003] A large number of possible drive means for
moving the shutter parts between the fully open position
and the closed position of the folding shutter are also
already known. The movement may in this case be driven
by hand or by a motor. In this connection, drive means
are known which make use of a pulling cable or chain
drive or belt drive, etc.

[0004] These shutter parts usually comprise locks
which have to be operated manually. The known locking
means which ensure automatic locking of the folding
shutter when this folding shutter is moved into its closed
position have various drawbacks.

[0005] The known electric locks have the drawback
that if the electricity fails either the folding shutter cannot
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be locked or the folding shutter remains locked in its
closed position and can no longer be opened.

[0006] The known mechanical locking means are usu-
ally of complicated construction and/or do not work very
reliably. US 2010/0282418 A1 discloses a folding shutter
accordingto the introduction of the first claim. In this case,
various locking means for such a folding shutter are de-
scribed. However, these locking means in each case
comprise pivoting components. In this case, if these piv-
oting components become soiled or oxidized, there is a
significantrisk thatthese components will be in the wrong
position at the wrong point in time, in which case the
folding shutter no longer opens or closes correctly. In
addition, the construction of these locking means is in
each case relatively complicated and comprises a rela-
tively large number of movable components.

[0007] Itis therefore an object of the invention to pro-
vide such a folding shutter which can be locked in its
closed position in a more reliable manner and the locking
means of which are of a relatively simple construction.
[0008] This object is achieved by providing a folding
shutter, comprising

- a part which is immovable in the fitted position;

- a basic shutter part which is attachable to the im-
movable part and is rotatable with respect to said
immovable part about a fixed rotation shaft;

- one or more shutter extension parts which is/are ro-
tatable with respect to the immovable part about a
displaceable rotation shaft, in which all said shutter
parts are pivotably connected to one another in a
concertina-like manner and in which the folding shut-
ter is displaceable between a closed position, in
which said shutter parts extend virtually in line with
one another, and an open position, in which said
shutter parts extend at an angle with respect to one
another or parallel to one another as a result of a
displacement of the displaceable rotation shaft;

- drive means which engage with said shutter exten-
sion part for driving the movement of the displacea-
ble rotation shaft;

- locking means, comprising first locking means which
are attached to the immovable part and second lock-
ing means which are attached to one of said shutter
parts, in which the locking means engage with each
other in order to lock the folding shutter in the closed
position when the folding shutter is moved to the
closed position; and

- an actuator rod which is attached to the last-men-
tioned shutter extension part virtually at right angles
to the displaceable rotation shaft and is movable be-
tween a starting position and an end position, in
which said drive means are connected to said actu-
ator rod in order to drive the movement of the actu-
ator rod and in which the second locking means are
attached to said actuator rod in order to attach said
second locking means to the respective partial shut-
ter, in such a manner that when the folding shutter
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is moved to the closed position, the locking means
engage with each other at the end of this displace-
ment, when the actuator rod is moved from its start-
ing position to its end position.

[0009] By using such a displaceable actuator rod, it is
possible to provide a simple locking action which can be
achieved in a smooth manner, without pivoting parts of
the locking means.

[0010] Itis possible to provide the locking means of a
folding shutter according to the present invention on one
side of the folding shutter or centrally on the folding shut-
ter, between the two lateral sides thereof. It is also pos-
sible to provide more locking means and to provide lock-
ing means, for example on both lateral sides of the folding
shutter, in order to achieve a particularly strong lock.
[0011] In a specific embodiment of a folding shutter
according to the present invention with simple locking
means, the first locking means comprise a locking hook
and the second locking means comprise a locking pin
which engages in the locking hook when the folding shut-
ter is moved to the closed position.

[0012] Still more specifically, the locking hook may in
this case comprise a hook-shaped slot having an entry
opening and a locking opening, in which the locking pin,
when it engages in the locking hook, is taken from the
entry opening to the locking opening via the hook-shaped
slot and in which the entry opening is designed to be
wider than the diameter of the locking pin and the dimen-
sions of the locking opening virtually correspond to the
diameter of the locking pin.

[0013] In a preferred embodiment of a folding shutter
according to the present invention, the folding shutter
comprises counteracting means which exert a counter-
force on the actuator rod, counter to the force with which
the drive means engage on the actuator rod when moving
the folding shutter into its closed position, so that the
locking means engage with each other on account of this
counterforce when the folding shutter is moved into its
closed position.

[0014] Still more preferably, the counteracting means
of such an embodiment comprise a spring, in which the
spring force of said spring forms part of the counterforce.
[0015] With such a spring, it is possible to exert a reli-
able and long-lasting secure counterforce on the actuator
rod in a simple manner.

[0016] In a particular embodiment of a folding shutter
according to the present invention comprising said coun-
teracting means, the actuator rod forms part of the coun-
teracting means, in which case the force of gravity on
said actuator rod forms part of the counterforce. The ac-
tuator rod will in each case form part of a folding shutter
according to the invention, in which the shutter extension
part undergoes an up and down movement in order to
open and close the folding shutter. Said rotation shafts
of such a particular embodiment preferably extend virtu-
ally horizontally in the fitted position of the folding shutter.
In the closed position of such a folding shutter, the basic
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shutter part and the shutter extension part are then pref-
erably virtually in line with one another, one below the
other. In the open position of such a folding shutter, the
shutter parts then preferably form a kind of awning with
respect to the immovable part.

[0017] With such a folding shutter in which the shutter
parts can be moved (if the folding shutter is fitted to a
wall) from a kind of awning to form a screen which extends
virtually parallel to the wall, it is possible to ensure that
the folding shutter will not break loose on account of, for
example, a wind gust solely using the force of gravity as
counterforce. Only by using the force of gravity as coun-
terforce can the locking means then keep the folding shut-
ter in its closed position. However, it is preferred never-
theless to provide additional counteracting means which
exert an additional counterforce on the actuator rod in
addition to the force of gravity. In this way, the actuator
rod can be made lighter, as a result of which it will also
be more smoothly displaceable with respectto the shutter
extension part. The total counterforce is preferably cho-
sen as a compromise between a counterforce which is
sufficiently large to be able to keep the folding shutter in
its closed position in a secure way and a counterforce
which is sufficiently small to be able to release the locking
means in a simple manner in order to be able to easily
open the folding shutter.

[0018] The drive means of a folding shutter according
to the presentinvention may, more specifically, comprise
a pulling cable and a disc, in which one end of the pulling
cable is connected to the actuator rod and the other end
is connected to the disc and said pulling cable can be
rolled onto said disc. In such an embodiment, the disc is
preferably arranged in the vicinity of the fixed rotation
shaft.

[0019] Such drive means with a pulling cable are par-
ticularly suitable for folding shutters which can be moved
between a kind of awning and a screen which extends
virtually parallel to the wall (when the folding shutter is
attached to a wall). When the folding shutter is opened,
the pulling cable is then rolled onto the disc. When the
folding shutter is closed, the shutter extension part can
be lowered under the effect of the force of gravity, with
the pulling cable exerting a smaller counteracting force
and thus guiding the movement. If the folding shutter has
virtually vertical rotation shafts, then the drive means
preferably comprise a closed continuous cable or chain
or belt, etc. so that the same pulling means can be used
both for opening and for closing the folding shutter since,
in this case, the force of gravity can no longer be used
for opening the folding shutter.

[0020] Inan alternative particular embodiment accord-
ing to the present invention, the drive means comprise a
toothed belt, in which the actuator rod is connected to
the toothed belt in order to connect the latter to the drive
means. By means of such a toothed belt, it is possible to
controlthe positioning of the actuator rod more accurately
at each moment.

[0021] If the drive means are fixedly connected to the
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actuator rod, then the drive means of a folding shutter
according to the present invention can engage with the
shutter extension part either by means of this actuator
rod, orin a particularembodiment, for example, by means
of an entrainment element and an entrainment pin. With
such a particular embodiment, the shutter extension part
is connected to the actuator rod by means of such an
entrainment element and such an entrainment pin, with
the entrainment element being fixedly connected to the
shutter extension part and being provided with an en-
trainment slot in which the entrainment pin is received
and with the entrainment pin being fixedly connected to
the actuator rod.

[0022] The secondlocking means and the drive means
of a folding shutter according to the presentinvention are
preferably connected to said actuator rod virtually at the
location of the two opposite ends of the actuator rod.
[0023] The drive means are preferably connected to
the actuator rod in the vicinity of the displaceable rotation
shaft.

[0024] The shutter extension part to which the actuator
rod is connected, is preferably pivotably attached to the
basic shutter part, so that the basic shutter part and said
shutter extension part are rotatable with respect to one
another about a hinging rotation shaft. The second lock-
ing means are in this case connected to the actuator rod,
preferably in the vicinity of the hinging rotation shaft.
[0025] Inthisway, the folding shutteris centrally locked
between the fixed rotation shaft and the displaceable ro-
tation shaft. On the one hand, centrally locking the folding
shutter in its closed position has the advantage that flap-
ping of the folding shutter on account of, for example, the
wind can be reduced significantly. On the other hand,
centrally locking the folding shutter has the advantage
that a large distance is available for the locking means
to engage with each other, as a result of which a secure
locking can be achieved in a smooth manner.

[0026] Afolding shutteraccording to the presentinven-
tion furthermore preferably comprises guide means for
guiding the displacement of the displaceable rotation
shaft. Such guide means preferably comprise a guide
profile which forms part of the immovable part.

[0027] The shutter extension part furthermore prefer-
ably comprises a guide profile, in which the actuator rod
is fitted in a guided manner.

[0028] The drive means preferably comprises a motor
for driving the movement of the displaceable rotation
shaft.

[0029] The present invention will now be explained in
more detail by means of the following detailed description
of some preferred embodiments of folding shutters ac-
cording to the present invention. The aim of this descrip-
tion is solely to give illustrative examples and to indicate
further advantages and features of these folding shutters
and can therefore not be interpreted as a limitation of the
area of application of the invention or of the patent rights
defined in the claims.

[0030] Inthis detailed description, reference numerals
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are used to refer to the attached drawings, in which:

- Fig. 1 shows a perspective view of a folding shutter
according to the present invention in its closed po-
sition, viewed from the front left-hand side;

- Fig. 2shows a perspective view of the folding shutter
from Fig. 1 in a position between its closed position
and its open position, viewed from the front left-hand
side;

- Fig. 3 shows a view of the folding shutter from Fig.
1 in its completely open position, viewed from the
front left-hand side;

- Fig. 4shows a perspective view of a part of a folding
shutter according to the present invention at the lo-
cation of the locking means and in a position close
to its closed position, viewed from the front right-
hand side;

- Fig. 5 shows a perspective view of the part of the
folding shutter from Fig. 4 in its completely open po-
sition, viewed from the front left-hand side;

- Fig. 6 shows a perspective view of the part of the
folding shutter from Fig. 4 in a position close to its
closed position, viewed from the rear left-hand side;

- Fig. 7 shows the circled part of the folding shutter
from Fig. 6 in more detail;

- Fig. 8shows aleft-hand side view of a folding shutter
according to the present invention in its closed po-
sition;

- Fig. 9 shows aleft-hand side view of the folding shut-
ter from Fig. 8 in a position just before the closed
position;

- Fig. 10 shows a left-hand side view of the folding
shutter from Fig. 8 in its completely open position;

- Fig. 11 shows a perspective view of a shutter exten-
sion part of a folding shutter according to the present
invention at the location of the locking means in the
closed position, viewed from the rear side;

- Fig. 12 shows a perspective view of the part of the
folding shutter from Fig. 11 in a position close to its
closed position, viewed from the rear side;

- Fig. 13 shows a side view of the part of the folding
shutter from Fig. 11 with an associated part of the
attachment profile of the folding shutter in the closed
position;

- Fig. 14 shows a side view of the part of the folding
shutter from Fig. 13 in a position close to its closed
position;

- Fig.15shows across section of the part of the folding
shutter from Fig. 13 along section AA’, as indicated
in Fig. 13;

- Fig. 16 shows a perspective view of the part of the
folding shutter from Fig. 11 in more detail in the
closed position, viewed from the rear side;

- Fig. 17 shows a perspective view of the part of the
folding shutter from Fig. 11 in more detail in a position
close toits closed position, viewed from the rear side.

[0031] The illustrated folding shutters (1) according to
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the present invention in each case comprise attachment
profiles (2, 20) by means of which these are attachable
to a wall. These attachment profiles (2, 20) form part of
a part of the folding shutter (1) which is immovable after
the folding shutter (1) has been installed.

[0032] Each foldingshutter (1) comprises a basic shut-
ter part (3) and a shutter extension part (4).

The basic shutter part (3) is connected on either side to
the attachment profiles (2, 20) by means of securing pins
(13) so as to be rotatable with respect to a fixed rotation
shaft (A). The fixed rotation shaft (A) has been indicated
in Figs. 2 and 3 and the securing pins (13) can be seen
in the embodiments illustrated in Figs. 4, 6 and 8-10.
[0033] The shutter extension part (4) is connected on
either side to guide pieces (17) by means of securing
pins (15, 27) so as to be rotatable with respect to a dis-
placeable rotation shaft (C). The displaceable rotation
shaft has been indicated in Figs. 2 and 3 and the guide
pieces (17) with the securing pins (15, 27) can be seen
in Figs. 4, 6, 8-10 and 11-17. These guide pieces (17)
are fitted in a guided manner in respective slots in the
respective attachment profiles (2, 20) which are config-
ured as guide profiles (2, 20).

[0034] The shutter extension part (4) is furthermore
connected to the basic shutter part (3) by means of hinges
(14) so as to be pivotable about a pivot pin (B). The pivot
pin (B) has been indicated in Figs. 2 and 3 and the hinges
(14) can be seen in Figs. 4-7 and 10.

[0035] The illustrated folding shutters (1) in each case
comprise only two shutter parts (3, 4). A folding shutter
(1) according to the invention may also comprise more
than two shutter parts (3, 4), in which case further shutter
extension parts (4) are in each case pivotably attached
to the last shutter extension part (4), so that all shutter
parts (3, 4) together can be moved in a concertina-like
manner with respect to one another.

[0036] By moving the displaceable rotation shaft (C)
and thus the hinges of the shutter extension part (4) with
respect to the basic shutter part (3), the folding shutter
(1) can be moved between a closed position, as illustrat-
ed in Figs. 1, 8, 11, 13, and 16 and a completely open
position, as illustrated in Figs. 3, 5 and 10. In the closed
position of the folding shutter (1), the shutter parts (3, 4)
extend in line with one another, one below the other. In
the completely open position of the folding shutter (1),
the shutter parts (3, 4) extend virtually at right angles to
the attachment profiles (2, 20) and form a kind of awning.
As is illustrated in Figs. 2, 4, 6, 7, 9, 10, 12 and 17, the
folding shutter (1) can also assume any position between
its completely open and its closed position.

[0037] The rotation shafts (A, C) and the pivot pin (B)
of the illustrated embodiments extend virtually horizon-
tally. It is also possible to produce a folding shutter (1)
according to the invention in which these shafts (A, B, C)
extend, for example, virtually vertically.

[0038] The shutter parts (3, 4) of the illustrated folding
shutters (1) are in each case designed as slat grates.
They comprise a few bars (5) to which slats (6) are at-
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tached virtually parallel to one another and at an inter-
mediate distance apart. Such folding shutters (1) can be
advantageously used as a sunshutter. The shutter parts
(3, 4) of other folding shutters (1) according to the inven-
tion may, for example, also be configured as flat panels
which may be solid or hollow, or as perforated panels,
etc. The illustrated folding shutters (1) may be virtually
completely made of aluminium. However, according to
the principle of the invention, folding shutters (1) may
also be made, for example, substantially from wood or
plastic, etc.

[0039] In order to be able to move the shutter parts (3,
4) between the closed position of the folding shutter (1)
and the completely open position of the folding shutter
(1), the illustrated folding shutters (1) comprise a motor
(19) which can be seen in Figs. 4 to 6.

[0040] In the embodiment as illustrated in Figs. 8-10,
this motor (19) is used to drive a disc (8) which can be
seen in Figs. 8 to 10 for rolling up and unrolling a pulling
cable (7). The disc (8) is installed in the vicinity of the
fixed rotation shaft (A). At one end, the pulling cable (7)
is connected to an actuator rod (11) which is arranged
so as to be movable in a bar (5) of the shutter extension
part (4). To this end, said bar (5) of the shutter extension
part (4) is designed as a guide profile, in which the actu-
ator rod (11) can be moved in a guided manner. By rolling
the pulling cable (7) onto the disc (8), the actuator rod
(11), and therefore the shutter extension part (4) as well,
are pulled towards the fixed rotation shaft (A), in which
case the displaceable rotation shaft (C) moves towards
the fixed rotation shaft (A). During the displacement, the
bottom side of the shutter extension part (4) is guided in
the guide profiles (2, 20) by means of the guide pieces
(17). In this way, the folding shutter (1) is moved into its
open position. By, on the other hand, unrolling the pulling
cable (7) from the disc (8), the actuator rod (11), and
therefore the shutter extension part (4) as well, are low-
ered, away from the fixed-rotation shaft (A), in which case
the displaceable rotation shaft (C) moves away from the
fixed rotation shaft (A). With this displacement, the bot-
tom side of the shutter extension part (4) is also guided
in the guide profiles (2, 20) by means of the guide pieces
17).

[0041] Instead of driving the movement of the disc (8)
(and therefore also the movement of the pulling cable (7)
and thus also the movement of the shutter extension part
(4) by means of a motor (19), this movement could also
be driven manually. Instead of using a pulling cable (7),
it is also known to use, for example, a drive chain or a
drive belt, etc. for moving the shutter extension part (4).
Many alternative drive means can thus be used in order
to arrive at a folding shutter (1) according to the present
invention.

[0042] Inthe embodiment as illustrated in Figs. 11-17,
the motor (19) is, for example, used to drive a toothed
belt (24). On one side, the toothed belt (24) is connected
to the shutter extension part (4) by means of a guide
piece (17), a securing pin (27) and an entrainment ele-
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ment (26) with entrainment slot (28). The guide piece
(17) is fixedly connected to the toothed belt (24). The
entrainment element (26) is fixedly connected to the shut-
ter extension part (4). The securing pin (27) is fixedly
connected to the guide piece (17) and displaceably fitted
in the entrainment slot (28) in the entrainment element
(26). By displacing the toothed belt (24), the securing pin
(27) which is situated on the guide piece (17) and acts
as an entrainment pin (27) entrains the entrainment ele-
ment (26) and thus the shutter extension part (4). In this
way, the shutter extension part (4) is also moved either
towards the fixed rotation shaft (A), in which case the
displaceable rotation shaft (C) moves towards the fixed
rotation shaft (A), or away from the fixed rotation shaft
(A), in which case the displaceable rotation shaft (C) is
moved away from the fixed rotation shaft (A). During the
displacement, the bottom side of the shutter extension
part (4) is guided in the guide profiles (2, 20) by means
of the guide pieces (17). In this way, the folding shutter
(1) is moved into its open position or its closed position,
respectively.

[0043] On the other side, the toothed belt (24) from the
embodiment in Figs. 11-17 is connected to an actuator
rod (11) by means of the same guide piece (17), the same
securing pin (27) and a securing member (25). In this
case, this actuator rod (11) is also attached in a bar (5)
of the shutter extension part (4) so as to be movable and
said bar (5) is to this end also configured as a guide pro-
file, in which the actuator rod (11) is displaceable in a
guided manner.

[0044] Thus, in both described embodiments, the
movement of the actuator rod (11) is driven asynchro-
nously with respect to the movement of the shutter ex-
tension part (4) by the same drive means (7, 8, 19, 24).
Alternative drive means also have to be configured in
such amannerin each case thatthey drive the movement
of the folding shutter (1) asynchronously with respect to
the movement of the actuator rod (11) which is driven by
the same drive means (7, 8, 19, 24).

[0045] In the illustrated embodiments, said actuator
rod (11) extends along a large part of the height of the
bar (5) in which it is fitted. In the illustrated embodiments,
the pulling cable (7) or the toothed belt (24), respectively,
is attached virtually on the bottom side of said actuator
rod (11) (by means of the guide piece (17) and an optional
securing pin (27)), i.e. nearly at the location of the dis-
placeable rotation shaft (C). On the other side of the ac-
tuator rod (11), i.e. nearly at the location of the pivot pin
(B), a locking pin (10) is attached. On the corresponding
guide profile (20), a locking hook (9) is attached which
corresponds to said locking pin (10) and in which the
locking pin (10) can engage when the folding shutter (1)
is being moved into the closed position in order to lock
the folding shutter (1) in its closed position.

[0046] As can clearly be seen in Figs. 7, 16 and 17,
the locking hook (9) of the illustrated folding shutters (1)
is plate-shaped and comprises a hook-shaped slot (21)
which is directed downwards from an entry opening (22)
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towards a locking opening (23). The entry opening (22)
is wider than the diameter of the locking pin (10). In the
embodiment in Fig. 7, the hook-shaped slot (21) gradu-
ally becomes narrower from the entry opening (22) up to
the downwardly directed locking opening (23), while in
the embodiment in Figs. 16 and 17, the width of the slot
(21) remains the same between the entry opening (22)
and the downwardly directed locking opening (23). In
both embodiments, the dimensions of the locking open-
ing (23) correspond substantially to the diameter of the
locking pin (10).

[0047] In this way, when the locking pin (10) engages
in the locking hook (9), the former can engage in the entry
opening (22) in a simple manner and with a great degree
of certainty, after whichitis guided in the slot (21) towards
the locking opening (23), in which the locking pin (10) is
locked in the locking hook (9).

[0048] In the closed position of the folding shutter (1),
the actuator rod (11) is in its end position at the bottom
of the bar (5), as is illustrated in Figs. 8, 11, 13 and 16.
[0049] Ifthe folding shutter (1) is then opened, the pull-
ing cable (7) or the toothed belt (24) will move the bottom
side of the actuator rod (11) upwards, in which case said
actuator rod (11) is, as is illustrated in Figs. 9, 12, 14 and
17, first pushed upwards in the bar (5) in which it is fitted
in a guided manner, without the bar (5) itself moving, until
the actuator rod (11) is situated in its starting position. In
the embodiment as illustrated in Figs. 8-10, the actuator
rod (11) in this case moves up to the top side of the bar
(5) of the shutter extension part (4). In the embodiment
as illustrated in Figs. 11 to 17, the actuator rod (11) is
additionally connected to the bar (5) by means of an en-
trainment element (26) which determines said starting
position. Here, the bolt (27) - as a securing pin (27) by
means of which the shutter extension part (4) is attached
to the guide piece (17) - is provided to this end in a guided
manner in an entrainment slot (28) of the entrainment
element (26) which is fixedly connected to the bar (5) of
the shutter extension part (4). Said bolt (27) is further-
more fixedly connected to the actuator rod (11) by means
of asecuring plate (25). In the end position of the actuator
rod (11), the bolt (27) is situated on the bottom side in
the entrainment slot (28), as can be seen in Figs. 11, 13
and 16. In the starting position of the actuator rod (11),
the bolt (27) is situated on the top side in the entrainment
slot (28), as can be seen in Figs. 12, 14 and 17.

[0050] With this first movement, in which the actuator
rod (11) is moved between its end position and its starting
position, the locking pin (10) is lifted out of the locking
opening (23) in the locking hook (9), as can be seen in
Figs. 8-9, 11-14 and 16-17. The locking pin (10) is un-
hooked from the locking hook (9) and moves to the po-
sition illustrated in Figs. 6 and 7 via the slot (21) and the
entry opening (22).

[0051] When the actuator rod (11) is moved upwards
further by means of the pulling cable (7) or the toothed
belt (24), the shutter extension part (4) is also made to
move. In the embodiment illustrated in Figs. 8-10, the
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actuator rod (11) therefore carries the bar (5) and thus
also the shutter extension part (4) along in its movement.
In the embodiment illustrated in Figs. 11-17, the toothed
belt (24) entrains the shutter extension part (4) by means
of the guide piece (17), the bolt (27) and the entrainment
element (26), due to the fact that the bolt (27) is situated
on the top side in the entrainment slot (28). With both
embodiments, this shutter extension part (4) now moves
upwards pivotably with respect to the basic shutter part
(3) and rotatably with respect to the guide profile (20).
Between the closed position and the completely open
position, the actuator rod (11) is first moved towards the
top side of the bar (5), as described above, until, at a
certain point, the shutter parts (3, 4) come to lie at such
an angle with respect to the pulling cable (7) or the
toothed belt (24), that the pulling cable (7) or the toothed
belt (24) again move this actuator rod (11) towards the
bottom side of the bar (5). In the completely open position
of the folding shutter (1), said actuator rod (11) has been
pulled to its lowest spot in the bar (5), in the vicinity of
the bottom side of the shutter extension part (4), back
into its end position, as can be seen in Fig. 10.

[0052] Conversely, if, in the embodiment with a pulling
cable (7), the folding shutter (1) is moved from its open
position to its closed position, said pulling cable (7) will
be unrolled from the disc (8), in which case the shutter
extension part (4) is lowered on account of the force of
gravity and the pulling force of the pulling cable (7) en-
sures that the downward movement takes place in a
smooth and controlled manner. In the embodiment with
the toothed belt (24), the toothed belt (24) takes the ac-
tuator rod (11) and the shutter extension part (4) down-
wards in an opposite movement. The shutter extension
part (4) will move downwards on account of the force of
gravity, while, in a first movement, the actuator rod (11)
is pulled upwards in the bar (5) from its end position to
its starting position, due to the fact that the pulling cable
(7) retains the actuator rod (11) or because the toothed
belt (24) retains the actuator rod (11), and is held at the
top of this bar (5) in its starting position by the pulling
cable (7) or the toothed belt (24) during virtually the entire
downward movement of the shutter extension part (4).
At the end of the downward movement, the locking pin
(10) arrives at the location of the entry opening (22) of
the locking hook (9) and said locking pin (10) engages
in said locking hook (9) via said entry opening (22) and
via the slot (21). In the embodiment with a pulling cable
(7), the actuator rod (11) will only be lowered and engage
in the locking opening (23) of the locking hook (9) via the
locking pin (10) when the stress of the pulling cable (7)
ceases. In the embodiment with a toothed belt (24), the
toothed belt (24) takes the actuator rod (11) further down-
wards and moves it from its starting position back to its
end position after the bar (5) of the shutter extension part
(4) has reached the lowest point, but is still at an angle
with respect to the guide profile (20). Due to the fact that
the locking pin (10) in the locking slot (21) moves from
the entry opening (22) to the locking opening (23), the
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shutter extension part (4) is pulled towards the guide pro-
file (20) until it extends parallel thereto.

[0053] The above-described movement of the actuator
rod (11) and the locking pin (10) attached thereto can be
achieved by the force of gravity of the actuator rod (11)
as counterforce counter to the pulling force of the pulling
cable (7) or by the entrainment force of the toothed belt
(24).

[0054] However, the folding shutters (1) illustrated in
Figs. 1 to 10 additionally comprise a spring (18) in order
to exert an additional counterforce on the actuator rod
(11) on top of the force of gravity. In this way, the pulling
force of the pulling cable (7) has to overcome both the
force of gravity and the spring force as counterforce in
order to be able to move the actuator rod (11) upwards
during opening of the folding shutter (1) when releasing
the locking pin (10) from the locking opening (23). Con-
versely, when closing the folding shutter (1), the spring
force will be an additional force which provides additional
security that the locking pin (10) is kept in the locking
hook (9) in order to lock the folding shutter.

[0055] The embodiments illustrated in Figs. 11 to 17
additionally comprise a spring piece (29) which serves
as a buffer should the locking pin (10) be temporarily
stuck somewhere in the locking slot (21).

[0056] Intheillustrated embodiments, the locking hook
(9) and the locking pin (10) are centrally arranged be-
tween the fixed rotation shaft (A) and the displaceable
rotation shaft (C), so that the folding shutter (1) is centrally
locked between said rotation shafts (A, C) in its closed
position. As aresult thereof, flapping of the folding shutter
(1) due to, for example, the wind is significantly reduced.
This also has the advantage that a considerable distance
is available for the locking pin (10) to engage in the locking
hook (9), as a result of which a secure locking action can
be achieved in a smooth manner.

Claims
1. Folding shutter (1), comprising

- a part (2, 20) which is immovable in the fitted
position;

- a basic shutter part (3) which is attachable to
the immovable part (2, 20) and is rotatable with
respect to said immovable part (2, 20) about a
fixed rotation shaft (A);

- one or more shutter extension parts (4) which
is/are rotatable with respect to the immovable
part (2, 20) about a displaceable rotation shaft
(C), in which all said shutter parts are pivotably
connected to one another in a concertina-like
manner and in which the folding shutter (1) is
displaceable between a closed position, in
which said shutter parts (3, 4) extend virtually in
line with one another, and an open position, in
which said shutter parts (3, 4) extend at an angle
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with respect to one another or parallel to one
another as a result of a displacement of the dis-
placeable rotation shaft (C);

- drive means (7, 8, 19, 24) which engage with
said shutter extension part (4) for driving the
movement of the displaceable rotation shaft (C);
and

- locking means (9, 10), comprising first locking
means (9) which are attached to the immovable
part and second locking means (10) which are
attached to one of said shutter parts (3, 4), in
which the locking means (9, 10) engage with
each other in order to lock the folding shutter (1)
in the closed position when the folding shutter
(1) is moved to the closed position;

characterized in that

the folding shutter (1) comprises a actuator rod (11)
which is attached to the last-mentioned shutter ex-
tension part (4) virtually at right angles to the dis-
placeable rotation shaft (C) and is movable between
a starting position and an end position, in which said
drive means (7, 8, 19, 24) are connected to said ac-
tuator rod (11) in order to drive the movement of the
actuator rod (11) and in which the second locking
means (10) are attached to said actuator rod (11) in
order to attach said second locking means (10) to
the respective shutter part (3, 4), in such a manner
that when the folding shutter (1) is moved to the
closed position, the locking means (9, 10) engage
with each other at the end of said displacement,
when the actuator rod (11) is moved from its starting
position to its end position.

Folding shutter (1) according to Claim 1, character-
ized in that the first locking means (9) comprise a
locking hook (9) and the second locking means (10)
comprise a locking pin (10) which engages in the
locking hook (9) when the folding shutter (1) is moved
to the closed position.

Folding shutter (1) according to one of the preceding
claims, characterized in that the locking hook (9)
comprises a hook-shaped slot (21) having an entry
opening (22) and a locking opening (23), in which
the locking pin (10), when it engages in the locking
hook (9), is taken from the entry opening (22) to the
locking opening (23) via the hook-shaped slot (21)
and in which the entry opening (23) is designed to
be wider than the diameter of the locking pin (10)
and the dimensions of the locking opening (23) vir-
tually correspond to the diameter of the locking pin
(10).

Folding shutter (1) according to one of the preceding
claims, characterized in that the folding shutter (1)
comprises counteracting means (11, 18) which exert
a counterforce on the actuator rod (11), counter to
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10.

1.

12.

the force with which the drive means (7, 8, 19, 24)
engage on the actuator rod (11) when moving the
folding shutter (1) into its closed position, so that the
locking means (9, 10) engage with each other on
account of this counterforce when the folding shutter
(1) is moved into its closed position.

Folding shutter (1) according to Claim 4, character-
ized in that the counteracting means (11, 18) com-
prise a spring (18), in which the spring force of said
spring (18) forms part of the counterforce.

Folding shutter (1) according to Claim 4 or 5, char-
acterized in that the actuator rod (11) forms part of
the counteracting means (11, 18), in which the force
of gravity on said actuator rod (11) forms part of the
counterforce.

Folding shutter (1) according to one of the preceding
claims, characterized in that said rotation shafts
(A, C) extend virtually horizontally in the fitted posi-
tion of the folding shutter (1).

Folding shutter (1) accordingto Claims 6 and 7, char-
acterized in that the drive means (7, 8, 19, 24) com-
prise a pulling cable (7) and a disc (8), in which one
end of the pulling cable (7) is connected to the actu-
ator rod (11) and the other end is connected to the
disc (8) and said pulling cable (7) can be rolled onto
said disc (8).

Folding shutter (1) according to one of Claims 1 to
7, characterized in that the drive means (7, 8, 19,
24) comprise a toothed belt (24), in which the actu-
ator rod (11) is connected to the toothed belt (24) in
order to connect the latter to the drive means (7, 8,
19, 24).

Folding shutter (1) according to one of the preceding
claims, characterized in that the shutter extension
part (4) is connected to the actuator rod (11) by
means of an entrainment element (26) and an en-
trainment pin (27), with the entrainment element (26)
being fixedly connected to the shutter extension part
(4) and being provided with an entrainment slot (28)
in which the entrainment pin (27) is received and with
the entrainment pin (27) being fixedly connected to
the actuator rod (11).

Folding shutter (1) according to one of the preceding
claims, characterized in that the second locking
means (10) and the drive means (7, 8, 19, 24) are
connected to said actuator rod (11) virtually at the
location of the two opposite ends of the actuator rod

(11).

Folding shutter (1) according to one of the preceding
claims, characterized in that the drive means (7, 8,
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19, 24) are connected to the actuator rod (11) in the
vicinity of the displaceable rotation shaft (C).

Folding shutter (1) according to one of the preceding
claims, characterized in that the shutter extension
part (4) to which the actuator rod (11) is connected,
is pivotably attached to the basic shutter part (3), so
that the basic shutter part (3) and said shutter exten-
sion part (4) are rotatable with respect to one another
about a hinging rotation shaft (B).

Folding shutter (1) according to Claim 10, charac-
terized in that the second locking means (10) are
connected to the actuator rod (11) in the vicinity of
the hinging rotation shaft (B).

Folding shutter (1) according to one of the preceding
claims, characterized in that the shutter extension
part (4) comprises a guide profile (5), in which the
actuator rod (11) is fitted in a guided manner.
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