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(54) Closure for a door opening or window opening

(57) A closure for a door opening or window opening
(1) comprises a horizontally extending upper guide track
(2), a horizontally extending lower guide track (3), a sta-
tionary frame (4) part extending vertically between cor-
responding first ends of the guide tracks (2,3), a movable
frame part (5) which extends vertically between said
guide tracks (2,3) and which is movable between a first
position adjacent the stationary frame part (4) and a sec-
ond position near the second ends of the guide tracks
(2,3), a foldable screen (6) attached to and extending
between the stationary frame part (4) and movable frame
part (5), and guiding means (20) for guiding movement
of the screen (6) and/or movable frame part (5) during

closing and opening of the closure (1). A gravity-operated
mass (9) is movable within the stationary frame part (4)
and by pull means (10) is connected to the movable frame
part (5) in such a manner that the mass (9) preloads said
movable frame part (5) for moving it in a direction towards
its second position. In an embodiment the guiding means
(20) may comprise an upper chain (7) and a lower chain
(8), which in the first position of the movable frame part
(5) each are housed partly in said movable frame part
(5) and partly in the stationary frame part (4), and the
closure (1) further comprises an auxiliary gravity-operat-
ed mass (18) connected to the end of the lower chain
part (8) housed in the stationary frame part (4).
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Description

[0001] The invention relates to a closure for a door
opening or window opening of the type comprising a hor-
izontally extending upper guide track, a horizontally ex-
tending lower guide track, a stationary frame part extend-
ing vertically between corresponding first ends of the
guide tracks, a movable frame part which extends verti-
cally between said guide tracks and which is movable
between a first position adjacent the stationary frame part
and a second position near the second ends of the guide
tracks, a foldable screen attached to and extending be-
tween the stationary frame part and movable frame part.
[0002] When the movable frame part is in its first po-
sition the foldable screen is positioned between the mov-
able frame part and stationary frame part in a folded state
(generally folded in a zigzag manner). In this position the
door opening or window opening is opened. When the
movable frame part moves away from the stationary
frame part (towards its second position) the screen grad-
ually unfolds while progressively closing the door or win-
dow opening. When the second position is reached the
door or window opening is fully closed (for example for
preventing the entry of insects).
[0003] The structure of this closure is such that its mov-
able frame part remains in any chosen position. This
means, for example, that after opening the door or win-
dow opening (moving the movable frame part partly or
fully towards the stationary frame part) it remains in its
position and that for again closing the door or window
opening a user has to move the movable frame part back
again towards its second position.
[0004] It is an object of the present invention to provide
an improved closure of the type referred to above.
[0005] Thus, in accordance with the present invention
a closure of the above-mentioned type is provided which
is characterized by a gravity-operated mass that is mov-
able within the stationary frame part and which by pull
means is connected to the movable frame part in such a
manner that the mass preloads said movable frame part
for moving it in a direction towards its second position.
[0006] As a result the closure always will return to its
closed position (movable frame part in the second posi-
tion).
[0007] In one embodiment of the closure according to
the present invention damping means are connected to
the gravity-operated mass for damping its movement
when the movable frame part moves towards its second
position. As a result it is prevented that the closure move-
ment of the movable frame part occurs too abrupt (e.g.
hitting hard stops provided at the second ends of the
guide tracks).
[0008] Preferably the damping means comprise a pis-
ton connected to the mass which is movable in a cylinder
while displacing a fluid through an opening out of said
cylinder. Said opening defines a flow restriction or resist-
ance for the fluid preventing the piston from moving too
fast.

[0009] When the size of said opening is settable the
damping characteristics (speed with which the movable
frame part moves) can be regulated (for example for com-
pensating wear after an extended period of use).
[0010] In another embodiment of the closure a one-
way valve is provided allowing an unrestricted inflow of
the fluid into the cylinder when the movable frame part
moves towards the stationary frame part. As a result the
damping means do not restrict the speed with which the
closure can be opened (unrestricted movement of the
movable frame part towards its first position).
[0011] Constructively it is advantageous when the pull
means are connected near an upper end and a lower
end of the movable frame part. As a result, the movable
frame part will be more evenly loaded and will more read-
ily maintain its vertical orientation during movement to-
wards and away from the stationary frame part.
[0012] Constructively it is advantageous when the pull
means comprise flexible cable means guided around ap-
propriate rollers positioned in the closure. Such cable
means and rollers need only little space and do not sub-
stantially enlarge the parts of the closure in which they
are mounted.
[0013] When the flexible cable means comprise a sin-
gle cable of which the opposite ends are connected to
the upper and lower ends, respectively, of the movable
frame part and of which a central part extends in a down-
wardly extending loop which is movably engaged by the
gravity-operated mass, an even distribution of (operat-
ing) forces on the structure is obtained.
[0014] Further an embodiment is mentioned in which
the gravity-operated mass is housed in an auxiliary frame
part which is connectable to said stationary frame part
at a side thereof facing away from the movable frame
part. As a result a conventional closure (without gravity-
operated mass) may be retrofitted with such a mass with-
out extremely complicated measures to be taken.
[0015] In yet another embodiment of the closure ac-
cording to the present invention guiding means may be
provided for guiding movement of the foldable screen
and/or the movable frame part during closing and open-
ing of the closure. The guiding means may extend at least
partly in the movable frame part and/or in the stationary
frame part.
[0016] According to one embodiment, the guiding
means may comprise an upper chain and a lower chain,
extending in the upper guide track and lower guide track,
respectively, for cooperation with corresponding upper
and lower edges of the screen. In the first position of the
movable frame part, each chain is housed partly in said
movable frame part and partly in the stationary frame
part, wherein further an auxiliary gravity-operated mass
is provided connected to the end of the lower chain part
housed in the stationary frame part.
[0017] When the movable frame part moves from its
first position towards its second position, firstly the chain
parts housed in the stationary frame part move out of
said frame part. This means that the lower and upper
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chains then slide with respect to the lower and upper
guide tracks, respectively. Especially at the lower guide
track this causes a considerable friction which has to be
overcome. This is accomplished by the combined effort
of the (primary) gravity-operated mass and the auxiliary
gravity-operated mass which former (through the pull
means) loads the movable frame part towards its second
position and which latter downwardly loads the respec-
tive part of the lower chain. When the auxiliary mass has
moved downwardly and the respective chain part has
moved out of the stationary frame part, a further move-
ment of the movable frame part towards its second po-
sition causes the opposite chain parts to move out of the
movable frame part. During this stage of the movement
of the movable frame part the lower and upper chains do
not move relative to the respective guide tracks, and es-
pecially at the lower guide track this leads to less friction
which easily may be overcome by only the (primary) grav-
ity-operated mass which acts on the movable frame part.
[0018] When the closure is closed and has to be
opened, the movable frame part is moved from its second
position towards the first position. First the respective
parts of the chains are accommodated in the movable
frame part which is moved contrary to the load of the
(primary) mass. As a result it is possible to open the clo-
sure sufficiently to create a passage for a person (e.g.
when the closure is applied to a door opening) without
having to lift the auxiliary mass, thus minimising the re-
quired force. Only when one desires to fully open the
closure, during a second stage of this operation at which
the respective parts of the chains are moved into the
stationary frame part, also the auxiliary mass is lifted by
the lower chain and a larger effort is required (both for
lifting the primary and auxiliary mass). In practise, how-
ever, the majority of occasions in which the closure will
be opened will only lead to a limited movement of the
movable frame part as described before.
[0019] In an embodiment which combines ease of con-
struction with an effective operation the stationary frame
part comprises a vertically extending chain guide for the
respective part of the lower chain, wherein the auxiliary
mass is guided in said guide too and rests upon said end
of the respective lower chain part.
[0020] According to another embodiment, the guiding
means may comprise a tape, extending along the lower
guide track between a lower end of the stationary frame
part and a lower end of the movable frame part, extending
along the movable frame part between the lower end and
the upper end of the movable frame part and extending
along the upper guide track from said upper end of the
movable frame part in a direction away from the station-
ary frame part, such that movement of the movable frame
part towards or away from the stationary frame part re-
sults in movement of the tape along the movable frame
part.
[0021] According to a preferred embodiment the tape
is made of a metal. However, other materials or material
combinations are possible. The tape may for instance

comprise two or more layers, wherein a first layer is made
of a first material, e.g. a first plastic or a first metal, and
wherein a further layer is made of a second material, e.g.
a second plastic or a second metal.
[0022] Hereinafter the invention will be elucidated
while referring to the drawings, in which:

Fig.1 schematically illustrates an embodiment of the
closure according to the present invention, fully
opened;
Fig.2 schematically illustrates said embodiment of
the closure according to the present invention, par-
tially closed,
Fig.3 schematically illustrates said embodiment of
the closure according to the present invention, fully
closed, and
Fig. 4 schematically illustrates a further embodiment
of the closure according to the present invention, in
a partially closed position, comparable to Fig. 2.

[0023] Referring to figures 1 to 3 an embodiment of a
closure for a door or window opening 1 according to the
present invention is illustrated. The closure is of the type
comprising a horizontally extending upper guide track 2
(to be attached to the inner side of the opening 1 in any
appropriate manner), a horizontally extending lower
guide track 3 (likewise to be attached to the inner side of
the opening 1 in any appropriate manner), a stationary
frame part 4 (which comprises sections 41 and 42) ex-
tending vertically between corresponding first ends of the
guide tracks 2 and 3 and a movable frame part 5 which
extends vertically between said guide tracks 2 and 3 and
which is movable between a first open position (figure 1)
adjacent the stationary frame part 4 and a second closed
position near the second ends of the guide tracks 2 and
3 (figure 3). Further a foldable screen 6 (not visible in
figure 1) is attached to and extends between the station-
ary frame part section 41 and movable frame part 5. Fi-
nally the closure comprises guiding means 20, which in
the illustrated embodiment comprise an upper chain 7
(only illustrated in figure 3) and lower chain 8 extending
in the upper guide track 2 and lower guide track 3, re-
spectively, for cooperation with corresponding upper and
lower edges of the foldable screen 6, as is known per se.
In the fully opened position of the closure according to
figure 1 the screen is folded (e.g. in a zigzag manner)
and housed in respective facing recesses of the station-
ary frame part section 41 and the movable frame part 5
(not represented).
[0024] For automatically closing the closure firstly a
gravity-operated mass 9 is provided that is movable with-
in stationary frame part section 42 and which by pull
means 10 is connected to the movable frame part 5 in
such a manner that the mass 9 preloads said movable
frame part 5 for moving it in a direction towards its second
position.
[0025] In the illustrated embodiment of the closure the
pull means comprise a single flexible cable 10 of which
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the opposite ends are connected to the upper and lower
ends 11 and 12, respectively, of the movable frame part
5 and of which a central part extends in a downwardly
extending loop 13 which is movably engaged by the grav-
ity-operated mass 9. As an alternative two separate ca-
bles may be provided, each connected to the mass 9 and
to the movable frame part 5. The flexible cable 10 is guid-
ed around appropriate rollers 21 positioned in the clo-
sure.
[0026] Damping means are connected to the gravity-
operated mass 9 for damping its downward movement
when the movable frame part 5 moves towards its second
position. Said damping means may comprise a piston 14
connected to the mass 9 which is movable in a cylinder
15 while displacing a fluid out of said cylinder through an
opening 16. The size of said opening 16 may be settable
for setting the speed with which the mass 9 moves down-
ward, and thus the speed with which the movable frame
part 5 moves to its second (closed) position.
[0027] Further a one-way valve 17 is provided allowing
an unrestricted inflow of the fluid into the cylinder 15 when
the mass 9 moves upward (when the movable frame part
5 moves towards the stationary frame part 4).
[0028] The gravity-operated mass 9 is housed in the
stationary frame part section 42 which is connectable to
the other stationary frame part section 41 at a side thereof
facing away from the movable frame part 5, for example
by snap means (not illustrated).
[0029] As illustrated clearly in figure 1 for the lower
chain 8, the chains 7 and 8 in the first position of the
movable frame part 5 each are housed partly in said mov-
able frame part 5 and partly in the stationary frame part
section 41. In the second position (figure 3) both chains
7 and 8 have moved out of the frame part section 41 and
movable frame part 5 substantially completely. In an in-
termediate position (figure 2) of the closure the chains 7
and 8 did move out of the stationary frame part section
41 but with their respective ends parts still are housed in
the movable frame part 5.
[0030] For closing the closure it further comprises an
auxiliary gravity-operated mass 18 connected to the end
of the part of the lower chain 8 housed in the stationary
frame part section 41. Specifically, in the embodiment
shown, said stationary frame part section 41 comprises
a vertically extending chain guide 19 for the respective
part of the lower chain 8, wherein the auxiliary mass 18
is guided in said chain guide 19 too and rests upon said
end of the respective lower chain part 8. Other manners
for connecting the mass 18 to the lower chain 8 are con-
ceivable too, however.
[0031] The operation of the closure is as follows. When
the closure is closed (figure 3) and has to be opened, the
movable frame part 5 is moved (to the left) from its second
position towards the first position. This movement causes
the mass 9 to be lifted. The one-way valve 17 opens and
fluid (e.g. atmospheric air) enters the cylinder 15 below
the piston 14 allowing an unrestricted movement of the
mass 9. During a first stage of this opening movement

(until reaching the situation according to figure 2) the re-
spective parts of the chains 7 and 8 are moved into the
movable frame part 5 which is moved contrary to the load
of the (primary) mass 9. As a result it is possible to open
the closure sufficiently to create a passage for a person
(e.g. when the closure is applied to a door opening) with-
out having to lift the auxiliary mass 18, thus minimising
the required force.
[0032] Only during a continued opening movement of
the movable frame part 5 towards the stationary frame
part 4 (when one desires to fully open the closure), the
respective parts of the chains 7 and 8 also are moved
into the stationary frame part section 41 and as a result
the auxiliary mass 18 is lifted by the lower chain 8 and a
larger effort is required (both for lifting the primary and
auxiliary mass 9 and 18). In practise, however, the ma-
jority of occasions in which the closure will be opened
will only lead to a limited movement of the movable frame
part 5 (to the situation illustrated in figure 2) as described
before.
[0033] The automatic closing movement of the closure
starting from the situation illustrated in figure 1 occurs in
the opposite sense. Until the situation is achieved ac-
cording to figure 2, both the primary mass 9 and the aux-
iliary mass 18 move the movable frame part 5 in the di-
rection for closing the closure. During this first part of the
movement the chains 7 and 8 move out of the stationary
frame part section 41 and experience sliding friction with
respect to the upper and lower guide tracks 2 and 3.
[0034] During the second stage (figure 2 to figure 3)
this sliding friction does not occur anymore because the
chains 7 and 8 remain stationary with respect to said
guide tracks 2 and 3 and move out of the movable frame
part 5. During this stage only the primary mass 9 is op-
erative, because the auxiliary mass 18 already reached
its lowermost position in the intermediate position of the
closure illustrated in figure 2.
[0035] Referring to figure 4, a further embodiment of
a closure according to the present invention is illustrated,
wherein parts corresponding to the previous embodiment
are denoted with corresponding reference numerals.
Just like the previous embodiment, the closure is provid-
ed with a mass 9, which preloads the movable frame part
5 towards its second (closed) position, as described
above. The closure differs over the previous embodiment
in that the guiding means 20 comprise a tape 22, as de-
scribed in the non pre-published European patent appli-
cation EP10252100 of applicant, the contents of which
are considered to be incorporated herein by reference.
[0036] The tape 22 extends along the lower guide track
3, from a lower end of the stationary frame part 4 to a
lower end 12 of the movable frame part 5. From there, it
extends along the movable frame part 5, preferably
through an elongated passage 23 provided inside the
movable frame part 5, to the upper end 11 of the movable
frame part 5. From there, it extends along the upper guide
track 2, in a direction away from the stationary frame part
4, to an end of the upper guide track 2.
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[0037] A first end 22a of the tape 22 may be secured
to the upper guide track 2 near an end thereof (i.e. in the
top right corner as illustrated in figure 4). The other end
22b of the tape 22 may be secured to the lower guide
track 3, near the stationary frame part 4. Alternatively,
the tape 22 may extend partly inside the stationary frame
part 4, as illustrated, in which case the second end 22b
may be secured inside the stationary frame part 4.
[0038] According to a preferred embodiment, at least
one of the tape ends 22a, 22b is secured to the guide
tracks 2,3 or stationary frame part 4 in an adjustable way,
e.g. by means of an adjustment mechanism as described
in the aforementioned patent application EP10252100 of
applicant. As a result, the orientation of the movable
frame part 5 can be adjusted, for instance to have said
movable frame part extend parallel to the stationary
frame part 4.
[0039] As can be seen in figure 4, the tape 22 forms
an S or Z shape, extending along the lower guide track
3, up the movable frame part 5 and along the upper guide
track 2. As the movable frame part 5 is moved from its
first (open) position to its second (closed) position, a por-
tion of the tape 22 that initially extends along the upper
guide track 3 is fed progressively down and along the
movable frame part 5 and a portion of the tape 22 that
initially extends along the movable frame part 5 is fed
progressively down and along the lower guide track 3.
[0040] According to a preferred embodiment, the tape
22 is made of a metal. In such case, magnets or magnetic
strips (not shown) may be used to maintain the tape 22
in position. Such magnets or magnetic strips may be in-
cluded in the upper and/or lower guide track 2, 3 and/or
in the movable frame part 5. Alternatively, the guide
tracks and/or movable fraem part themselves may form
the magnetic strip.
[0041] According to a further embodiment, one or more
cords 24 may extend between the stationary frame part
4 and the movable frame part 5, to support the screen 6
against lateral loads such as wind. To that end, the screen
6 may be provided with holes or rings for passing through
the cords 24. Each cord 24 may have a first end 24a
connected to the stationary frame part 4, e.g. directly or
via a suitable connector such as a resilient member (not
shown). A second end 24b of the cords 24 can be con-
nected to the tape 22, inside the movable frame part 5.
The second end 24b may be directly connected to the
tape 22, or via a flexible intermediate member 26 (as
illustrated). Each end 24b may be separately connected
to the tape 22 or they may be joined together, and con-
nected to the tape 22 via a single intermediate member
26.
[0042] To take up length of cord within the movable
frame part 5, the cords 24 or intermediate member(s) 26
may, from their point of attachment to the tape 22, extend
in elongate direction along the movable frame part 5 to
a turning point 25 and from there back in the opposite
elongate direction.
[0043] During movement of the movable frame part 5,

the tape 22 will be fed along the movable frame part 5
as described above, thereby taking along the cords 24.
When the movable frame part 5 is moved away from the
stationary frame part 4, the movement of the tape 22 will
cause additional lengths of cord 24 to be fed from within
the movable frame part 5 to extend between the station-
ary frame part 4 and the movable frame part 5. When the
movable frame part 5 is moved towards the stationary
frame part 4, the movement of the tape 22 will cause
lengths of cord 24 to be drawn into the movable frame
part 5, so as to reduce the length of the cords 24 extend-
ing between the stationary frame part 4 and the movable
frame part 5.
[0044] The invention is not limited to the embodiments
described before which may be varied widely within the
scope of the invention. Moreover, all combinations (of
parts) of the embodiments shown and described are ex-
plicitly understood to be incorporated within this descrip-
tion and are explicitly understood to fall within the scope
of the invention as defined by the appending claims.

Claims

1. Closure for a door opening or window opening of the
type comprising a horizontally extending upper guide
track, a horizontally extending lower guide track, a
stationary frame part extending vertically between
corresponding first ends of the guide tracks, a mov-
able frame part which extends vertically between
said guide tracks and which is movable between a
first position adjacent the stationary frame part and
a second position near the second ends of the guide
tracks, a foldable screen attached to and extending
between the stationary frame part and movable
frame part, characterized by a gravity-operated
mass that is movable within the stationary frame part
and which by pull means is connected to the movable
frame part in such a manner that the mass preloads
said movable frame part for moving it in a direction
towards its second position.

2. Closure according to claim 1, wherein damping
means are connected to the gravity-operated mass
for damping its movement when the movable frame
part moves towards its second position.

3. Closure according to claim 2, wherein the damping
means comprise a piston connected to the mass
which is movable in a cylinder while displacing a fluid
through an opening out of said cylinder.

4. Closure according to claim 3, wherein the size of
said opening is settable.

5. Closure according to claim 3 or 4, wherein a one-
way valve is provided allowing an unrestricted inflow
of the fluid into the cylinder when the movable frame
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part moves towards the stationary frame part.

6. Closure according to any of the previous claims,
wherein the pull means are connected near an upper
end and a lower end of the movable frame part.

7. Closure according to any of the previous claims,
wherein the pull means comprise flexible cable
means guided around appropriate rollers positioned
in the closure.

8. Closure according to claim 7, wherein the flexible
cable means comprise a single cable of which the
opposite ends are connected to the upper and lower
ends, respectively, of the movable frame part and of
which a central part extends in a downwardly extend-
ing loop which is movably engaged by the gravity-
operated mass.

9. Closure according to any of the previous claims,
wherein the gravity-operated mass is housed in an
auxiliary frame part which is connectable to said sta-
tionary frame part at a side thereof facing away from
the movable frame part.

10. Closure according to any of the previous claims,
wherein an upper chain and a lower chain extend in
the upper guide track and lower guide track, respec-
tively, for cooperation with corresponding upper and
lower edges of the foldable screen.

11. Closure according to claim 10, wherein the chains
in the first position of the movable frame part each
are housed partly in said movable frame part and
partly in the stationary frame part, further comprising
an auxiliary gravity-operated mass connected to the
end of the lower chain part housed in the stationary
frame part.

12. Closure according to claim 11, wherein the stationary
frame part comprises a vertically extending chain
guide for the respective part of the lower chain and
wherein the auxiliary mass is guided in said guide
too and rests upon said end of the respective lower
chain part.

13. Closure according to any of the previous claims,
wherein a tape is provided, extending along the lower
guide track between a lower end of the stationary
frame part and a lower end of the movable frame
part, extending along the movable frame part from
the lower end to the upper end of the movable frame
part and extending along the upper guide track from
said upper end of the movable frame part in a direc-
tion away from the stationary frame part, such that
movement of the movable frame part towards or
away from the stationary frame part results in move-
ment of the tape along the movable frame part.

14. Closure according to claim 13, wherein the tape is a
metal tape.

15. Closure according to claim 13 or 14, wherein at least
one cord is provided, extending between the station-
ary frame part and the movable frame part to support
the foldable screen in lateral direction, wherein the
at least one cord has one end associated to the tape
so as to be movable along the movable frame part
with movement of said tape, such that movement of
the movable frame part towards or away from the
stationary frame part results in movement of said at
least one cord end along the movable frame part,
which in turn results in decrease or increase, respec-
tively, of the length of the at least one cord extending
between the stationary frame part and the movable
frame part.
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