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(54) Insect repellent closing device

(57) The present invention relates to an insect repel-
lent closing device for a doorway, comprising at least one
door element essentially made of a mesh-like material,
which, in use, is pivotally mounted in a doorway defined

by a door frame, wherein a drive mechanism is provided
for swinging said at least one door element open, as well
as an electronic control unit for controlling the electrical
drive mechanism.
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Description

[0001] The present invention relates to an insect re-
pellent closing device for a doorway, comprising at least
one door element essentially made of a mesh-like mate-
rial, which, in use, is pivotally mounted in a doorway de-
fined by a door frame.
[0002] A known screen door is installed in the door
frame of an exterior door of a house, for example during
the summer, which opens to a garden. The screen door,
which hangs in the doorway as a second door, makes it
possible to open the exterior door, which is permanently
mounted to the door frame, so as to let fresh air into the
house, whilst the screen door is closed so as to keep out
unwanted insects.
[0003] A drawback of the known screen door is that
although it allows an air flow through a doorway closed
by the screen door, it interferes with the free passage of
persons therethrough. Because the known screen door
frequently separates people present outside the house
from a stock of food and/or beverages which are prefer-
ably stored inside the house, out of reach of insects, pos-
sibly in a refrigerator, persons frequently pass through
the doorway that is closed by the screen door, and that
in many cases while the person in question has his or
her hands full with food, beverages, tableware or the like.
[0004] Accordingly it is an object of the present inven-
tion to provide an insect repellent closing device as re-
ferred to in the introduction which does not interfere with
the passage of persons or which at least constitutes less
of an obstacle to a person passing through the doorway
than does the known screen door. This object is accom-
plished by the present invention in that a drive mecha-
nism is provided for swinging said at least one door ele-
ment open, as well as an electronic control unit for con-
trolling the electrical drive mechanism. This enables a
person who approaches the doorway to activate the con-
trol unit so as to open said at least one door element.
Thus, a person passing the doorway need not push or,
even more objectionable, pull said at least one door el-
ement open himself or herself, so that the object of the
present invention is accomplished. Furthermore, a con-
trol unit for the drive mechanism may be provided at a
location remote from the doorway, so that a door will al-
ready be open when the person in question reaches the
doorway. Although the drive mechanism is preferably an
electrical drive mechanism, it is also possible to use an-
other type of drive mechanism, for example a pneumatic
drive mechanism.
[0005] The known, manually operated screen door has
been known for decades. Accordingly, many alternatives
to the known screen door have been conceived, the ob-
ject being to make it easier to pass the doorway. Said
alternatives comprise flexible strips of plastic material or
screen mesh lamellae hanging side by side, partially
overlapping each other, strings of beads and slide doors
that open when someone pushes against the door, etc.
The first group has the drawback that they do not reliably

close the door against insects in the closed position. Slid-
ing doors still need to be manually operated and require
the person to stand still in front of the door.
[0006] In a preferred embodiment of the present inven-
tion, a sensor arranged for detecting a person approach-
ing said at least one door element is provided, which
sensor transmits an appropriate signal to the drive mech-
anism when such a detection is made. The effect accom-
plished by the sensor is that a person who is approaching
the door opening need not carry out an additional oper-
ation to activate the control mechanism for opening said
at least one door element. Upon receipt of the signal of
the sensor, the control mechanism activates the drive
mechanism for automatically opening said at least one
door element when a person is approaching. An advan-
tage of a device according to the present invention is that
one sensor will suffice for both directions of approach of
the doorway. This is possible because, depending on the
type of sensor that is used, the sensor, when used in
combination with a mesh-like material, is capable of de-
tecting through said mesh-like material that a person is
approaching the doorway from the side of said at least
one door element that is located opposite the sensor.
[0007] The operation of the sensor and the control
mechanism of the drive mechanism may for example be
realised by means of an infrared heat sensor, which de-
tects whether the heat image in the sensor field changes
sufficiently to assume that a person or a fairly large object
is approaching the screen door. The sensor will then send
a signal to the drive mechanism. A motion sensor or a
presence sensor, among other sensors, may furthermore
be suitably used as sensors for the device.
[0008] Preferably, the sensor is deactivated, or the
control unit is at least prevented from activating the drive
mechanism in response to a signal from the sensor when
said at least one door element is moving towards the
position in which it closes the doorway. In this way the
drive mechanism is prevented from being activated, for
example if a motion sensor is used, in response to the
closing movement of said at least one door element.
[0009] Preferably, said at least one door element
moves to the position in which it closes the doorway after
the sensor has not made a detection for a predetermined
period of time. Said closing can take place in that the
drive mechanism no longer exerts a force on said at least
one door element and a mechanical force of opposite
sense acts on said at least one door element. Such a
force may be provided by a spring or by a weight, or in
another manner which is known per se. Alternatively, the
drive mechanism may be arranged for driving said at least
one door element to the position in which it closes the
doorway.
[0010] In a preferred embodiment said at least one
door element comprises a spring door mechanism. In the
past this type of mechanism has proven to be a reliably
functioning mechanism for such applications, and it can
easily be driven by an electrical drive mechanism.
[0011] To provide an adequately functioning closing
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mechanism, which is relatively easy to drive, it is prefer-
able if two door elements are provided, the respective
pivot axes of which extend at least substantially parallel
to each other, whilst in use the edges of the door elements
remote from the pivot axes in question pivot towards each
other upon closing and away from each other upon open-
ing.
[0012] It is preferable in that regard if the two edges
remote from the respective pivot axes at least partially
overlap in the closed position of the closing device. This
reduces the risk of the door elements swinging past each
other or of a gap somehow forming between the two door
elements, as a result of which undesirable vermin might
pass the doorway yet.
[0013] To avoid the risk of the two door elements com-
ing into contact with each other with their end face edges,
i.e. the edges remote from the pivot axes, and obstructing
each other’s closing movement, it is preferable if the two
door elements are driven in such a manner by the drive
mechanism that they swing to one after the other. Thus,
one door element can swing to first, the second door
element will swing to a fraction of a second to a few sec-
onds later. In that case the pivoting movement of the first
door element need not be completed before the pivoting
movement of the second door element is started. Impor-
tant is that the edges of the door elements only meet in
the completely closed position of the two door elements.
Also the pivoting movement to the open position can take
place with a certain delay in a comparable manner, in
which case it is desirable that the door element to be
opened first be removed sufficiently far from the door
element to be subsequently opened to prevent the two
door elements from colliding.
[0014] If said at least one door element is provided with
a magnetic material at or at least near the edge remote
from the pivot axis, an adequate closure of said edge can
be realised with an edge cooperating therewith, which is
provided with a metal. Depending on whether a 1-door
device or a 2-door device is used, said other edge may
be a door post or an edge of a second door element. Said
metal and said magnetic material may also be provided
in a mechanically reversed arrangement, of course. A
proper closure of the edge(s) prevents insects from pass-
ing the closed doorway through an open seam yet. To
prevent oxidation of the magnetic material, the magnetic
material may be electroplated.
[0015] The magnetic material preferably comprises at
least one magnetic strip. By means of said magnetic strip,
a substantially continuous closure of any seam that may
exist can be realised.
[0016] In order to realise an adequate closure near the
bottom edge of the door element as well, for example by
means of a threshold, it is preferable if said at least one
door element is provided with a weight element at the
bottom edge. Said weight element pulls the mesh mate-
rial of the door element taut downwards.
[0017] In a preferred embodiment of the present inven-
tion, the weight element comprises a cavity and a filling

hole for said cavity. Thus, a relatively low weight of the
weight element can be maintained during transport,
whilst the weight element can be filled with water or sand,
for example, through the filling hole, which may be clos-
able, when the closing device is being installed.
[0018] The closing device may be supplied in assem-
bled condition, but it can also quite suitably be sold as a
do-it-yourself package of parts for assembling a closing
device according to the invention. In particular because
doorways do not have standard dimensions, a door ele-
ment of mesh material can be simply cut to size so as to
adapt the dimensions to fit a specific doorway. Further-
more, other parts for the closing device may be designed
so that they can be placed in an orientation as desired
by a user.
[0019] The present invention further relates to a door-
way provided with a door which is arranged for obstruct-
ing the passage of an air flow through the doorway, at
least in the closed position thereof, whilst the doorway
further comprises a closing device according to the first
aspect of the present invention. The closing device ac-
cording to the first aspect of the present invention is gen-
erally used in a doorway in which a "regular" door is in-
stalled. Said "regular" door need not be removed for in-
stalling an insect repellent closing device that closes the
doorway.
[0020] If the door element comprises a swing door, it
is preferable if the door and the door element are pivot-
able in opposite directions relative to each other from the
doorway, from a position in which the doorway is closed
to a position in which the doorway is released. In this way
the doors are prevented from coming into contact with
each other and possibly damaging each other. Moreover,
the door and the door element cannot interfere with each
other’s freedom of movement.
[0021] The present invention will be described in more
detail below with reference to drawings of an exemplary
embodiment of a closing device according to the present
invention, in which:

Figure 1 is a perspective front view of a preferred
embodiment of a closing device according to the
present invention;
Figures 2a and 2b are top plan views of a detail of
the suspension of the closing device of figure 1;
Figures 3a-3f are schematic top plan views, showing
various positions of use of doors of the closing de-
vice;
Figure 4 shows parts of a do-it-yourself assembly kit
for a closing device according to the present inven-
tion.

[0022] With reference now to figure 1, there is shown
a wall 1 comprising a doorway 2 with a threshold 13 and
an open door 3. Two screen doors 4 of insect mesh hang
on posts 6 of the doorway 2 via compound pivot arms 5,
which are driven by a motor 7 accommodated in a vertical
part of each of the arms. One screen door 4 is provided
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with a magnetic strip 8, the other screen door is provided
with a 2 mm wide aluminium strip 9. The screen doors
are hinged to the door posts 6. Both screen doors 4 are
provided with a weight 12. A motion sensor 11 is disposed
at the top of the doorway 2.
[0023] The suspension of a screen door is shown in
more detail in figures 2a and 2b. A mounting element 14
is fixed to a door frame 6 in a corner defined by two door
posts 6a, 6b. The mounting element 14 has two straight
surfaces, which are oriented perpendicular to each other
and which abut the two door posts 6a, 6b. A third surface
is curved, so that said surface abuts the outer circumfer-
ence of the cylindrical arm part 5b. The cylindrical arm
part 5b can thus pivot along the curved surface of the
mounting element 14. The arm 5a, which is connected
to the cylindrical arm part 5b, is attached to the arm 5e,
which carries the screen fabric (not shown in figures 2a
and 2b), via the arm part 5d and fastening element 15.
This suspension provides an adequate closure, at least
in the closed position of the closing device, between the
screen mesh on the one hand and the door post 6b on
the other hand. When the closing device is being closed,
the screen mesh nestles against the door post 6b, as it
were.
[0024] Figures 3a-3f schematically show in top plan
view four different positions of use of the closing device
of figure 1.
[0025] The closing device according to the preferred
embodiment that is shown in figures functions as follows.
In figure 1, the screen doors 4 are shown in the closed
position. The screen doors 4 are hinged in the doorway
2 via compound pivot arms 5. They are held together by
a magnetic strip 8, which is attached to the distal edge
of one screen door 4, and an aluminium strip 9, which is
attached to the distal edge of the other screen door 4.
The two distal edges of the screen doors 4 and the re-
spective strips 8 and 9 overlap, so that no insects can
pass between the screen doors 4. To prevent insects
from passing between a lower edge of a screen door 4
and the threshold 13, weights 12 are attached to the bot-
tom edge of the screen doors 4. Said weights 12 are
hollow and have a closable filling opening (not shown),
so that they can be filled with a desired mass of water or
sand by the user. The weights 12 can be removed by
pivoting them open and can be attached to a screen door
4 by pivoting two parts together, causing the mesh of the
screen door 4 to be trapped between the two parts. In
this way an adequate closure of the doorway 2 against
the entry of insects is realised.
[0026] Disposed at the top of the doorway 2 is an in-
frared heat sensor 11, which detects a person approach-
ing the doorway 2. Because the sensor 11 responds to
heat, and heat can pass through the screen door, the
sensor 11 is capable of detecting an approaching person
through the screen doors 4 without the screen doors 4
interfering with the operation of the sensor 11. Upon de-
tecting an approaching person, the sensor 11 activates
the motors. Based on the situation in figure 3a, the left-

hand motor will be activated first to open the left-hand
screen door 4l (the terms left-hand and right-hand are
based on the orientation shown in figures 3a-3f). An initial
force will have to be overcome in order to overcome the
mutual magnetic attractive force of the magnetic strip 8
and the aluminium strip 9. Once the left-hand screen door
4l has swung open partially (figure 3b), the right-hand
motor will be activated and the right-hand screen door 4r
will swing open as well. This condition is shown in figure
3c. Eventually the two screen doors 4r and 4l will reach
the position shown in figure 4d, in which the doorway 2
is fully open. The screen doors 4r, 4l will remain open
until the sensor 11 registers that no persons are present
within the detection range of the sensor 11. Following
that, the motors are activated to close the two screen
doors 4. The right-hand motor is activated first to close
the right-hand screen door 4r (see figure 3e). After some
time the left-hand motor is activated as well to close the
left-hand screen door 4l (see figure 3f). This ensures that
the screen doors 4r and 4l cannot obstruct one another
while closing as a result of their distal side edges coming
into contact with each other. Furthermore, this ensures
a correct orientation of the magnetic strip 8 and the alu-
minium strip 9. This is important in particular if two mag-
netic strips should be used, because the magnets would
repel each other in case of an incorrect orientation of the
legs relative to each other, as a result of which the screen
doors 4r and 4l would not close properly.
[0027] The cooperation between the sensor 11 and
the control unit takes place as follows:

The infrared heat sensor 11 is mounted to an arm
5e of a screen door. When a person approaches the
doorway 2, the sensor 11 will detect a heat image
and determines, by comparing it with a reference
value, whether the change in the heat image is suf-
ficiently significant to assume that a person causes
this image. If that is the case, a signal will be delivered
to the controller. The controller will subsequently ac-
tivate a rotary motor in the cylindrical arm 5b, as a
result of which the arm 5 in question will pivot away
from the doorway 2. Some time after the controller
will activate the second motor, causing the second
arm to pivot away from the doorway. The person can
now freely walk through the doorway.

[0028] If the sensor does not detect a heat image cor-
responding to the presence of a person for a predeter-
mined period of time, the rotary motor in the second arm
will be activated in the opposite sense. After some time,
the rotary motor of the other arm will be activated. Once
the arms have completed their movement, the doorway
is closed by the closing device.
[0029] Figure 4 shows the parts included in a package
of parts according to the present invention. The package
enables a do-it-yourselfer to assemble an insect repellent
closing device according to the present invention that fits
a specific doorway. The screen mesh 4 is relatively large
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and can be cut to size as desired, so that it will properly
fit the doorway in question. The weights 12 are each con-
figured as two weight elements that can pivot towards
and away from each other, which weight elements can
be moved into contact with the lower edge of the screen
mesh in the open position and subsequently be snapped
to. As a result, the weight 12 will clamp itself down on
the lower edge of the screen mesh 4. The mounting el-
ements 14 are provided with through holes 18, via which
they can be fixed to a door post. The cylindrical arm part
5b has through holes 9, which can be aligned with the
holes 18 of the mounting elements 14 for joining the
mounting element 14 and an arm 5 together and fixing
them to a door post. The metal strip 9 can be attached
to the screen mesh by means of bolts 20 having a wide
head, which can be passed through holes 21, which are
in turn aligned with holes 20 provided with internal screw
thread, into which the bolts 20 can be screwed. The cy-
lindrical arm parts 5b accommodate rotary motors, which
are fed and controlled by means of wires 16, 17 and a
plug contact 15a, 15b. The control unit is disposed in the
control box 23.
[0030] Although only one exemplary embodiment of
the device according to the invention is shown and de-
scribed in the figures and the above description, a great
many variants, which may or may not be obvious to a
person skilled in the art, are possible within the scope of
the invention, which is defined in the appended claims.
Thus, one screen door may be provided in the doorway,
for example, which screen door abuts against the door
post in the closed position thereof. The door posts and
the screen door may be magnetically attracted by one
another, as is the case with the two screen doors of the
preferred embodiment described herein. Furthermore,
the screen doors need not overlap, but they may also
abut against each other in the closed position, in which
case a magnetic attractive force ensures that the two
screen doors are properly closed. Furthermore it is pos-
sible to use different types of sensors, for example a mo-
tion sensor and/or a presence sensor. If a motion sensor
is used, it may be necessary to incorporate an algorithm
in the control unit, which algorithm prevents the motion
sensor from transmitting a signal to the controller to open
the closing device when the screen door is being closed.
After all, the closing of the screen door may be interpreted
as motion, so that the closing of the screen door might
lead to an incorrectly adjusted mechanism sending a
command to the controller to open the doors in response
to said movement.

Claims

1. An insect repellent closing device for a doorway,
comprising at least one door element essentially
made of a mesh-like material, which, in use, is piv-
otally mounted in a doorway defined by a door frame,
characterised in that a drive mechanism is provid-

ed for swinging said at least one door element open,
as well as an electronic control unit for controlling
the electrical drive mechanism.

2. A closing device according to claim 1, characterised
in that a sensor arranged for detecting a person ap-
proaching said at least one door element is provided,
which sensor transmits an appropriate signal to the
drive mechanism when such a detection is made.

3. A closing device according to claim 2, characterised
in that the sensor is deactivated when said at least
one door element is moving towards the position in
which it closes the doorway.

4. A closing device according to one or more of the
preceding claims, characterised in that said at
least one door element moves to the position in which
it closes the doorway after the sensor has not made
a detection for a predetermined period of time.

5. A closing device according to one or more of the
preceding claims, characterised in that said at
least one door element comprises a spring door
mechanism.

6. A closing device according to one or more of the
preceding claims, characterised in that two door
elements are provided, the respective pivot axes of
which extend at least substantially parallel to each
other, whilst the edges of the door elements remote
from the pivot axes in question pivot towards each
other upon closing and away from each other upon
opening.

7. A closing device according to claim 6, characterised
in that the two edges remote from the respective
pivot axes at least partially overlap in the closed po-
sition of the closing device.

8. A closing device according to claim 7, characterised
in that the two door elements are driven in such a
manner by the drive mechanism that they swing to
one after the other.

9. A closing device according to one or more of the
preceding claims, characterised in that said at
least one door element is provided with a magnetic
material at or at least near the edge remote from the
pivot axis.

10. A closing device according to one or more of the
preceding claims, characterised in that said mag-
netic material comprises at least one magnetic strip.

11. A closing device according to one or more of the
preceding claims, characterised in that said at
least one door element is provided with a weight el-
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ement at the bottom edge.

12. A closing device according to claim 11, character-
ised in that the weight element comprises a cavity
and a filling hole for said cavity.

13. A package of parts for assembling a closing device
according to any one of the preceding claims.

14. A doorway provided with a door arranged for block-
ing an air flow through the doorway, at least in the
closed condition of the door, characterised in that
the doorway moreover comprises a closing device
according to one or more of claims 1-13.

15. A doorway according to claim 14, characterised in
that the door element comprises, a swing door and
that the door and the door element can be pivoted
in opposite directions relative to each other from the
doorway, from a position in which the doorway is
closed to a position in which the doorway is released.
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