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| (57) Abstract

A protective device (10) for flooding, comprising a protective cloth (12) provided in a housing (11) and a float (13) connected to the
protective cloth (12). The housing (11) is formed as boxes having elongated sides (15) and open gable ends, and side edges of the protective
cloth (12) in the housing are provided with connecting means (14) for a waterproof connection to protective cloths (12) of adjacent housings.
A protective cloth (12) for flooding comprises at least one float (13) provided along an edge of the protective cloth (12), and fioat elements

(20) are provided spaced apart along the surface of the protective cloth (12).
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FLOOD PROTECTION DEVICE

Technical Field

In connection with flooding from rivers and lakes substantial damages
are caused on buildings situated at a low level above a normal water line. A
rise of the water line will mean that the building is filled with water or water

damaged.

The invention relates to a device for protecting buildings from flooding.

Prior Art

From prior art documents it is previously known to provide below the
ground surface around the building a folded or wound shield or protective
device formed as a cloth or similar device. The shield can be pulled up to
cover the face of the building. US-A-4,488,386 discloses such a shield. A
piurality of boxes enclosing the shield is disposed below the ground level
adjacent to the face. The boxes are attached to the face of the building.

Means are provided at some distance above the ground level for fastening

the pulled out shield.

FR 2531475 discloses a similar shield. In this case the shield is
fastened directly to the ground of the building below the ground level.
Furthermore, the shield is provided with floating means that will lift the shield
to place an upper edge thereof above the water level.

The prior art embodiments exhibit drawbacks since the shield, or the
box in which the shield is stored, is fastened in the building. Regarding

FR 2531475 there is required also a substantial construction work for the

attachment of the shield.

In either of the shown embodiments the protective device is designed
separately for each single building and comprises individually designed

means for attaching the protective device to the building.
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SUMMARY OF THE INVENTION

An object of the invention is to provide a protective device that will accomplish an
efficient protection when flooding occurs while at the same time be mounted in a simple
way in different types of buildings. Furthermore, no rebuilding should be required when
the protective device is mounted and used. These objects have been achieved by the
invention claimed in claim 1.

The protective device according to the invention is provided in modular form,
different modules being combined and connected to each other to adjust to the shape of
the building. Each of the modules is prefabricated and disposed in shallow ditches or
holes in the ground around the building. The protective cloths enclosed in the modules
are connected to each other so as to be waterproof in connection with arranging them in
the holes. A specially designed corner module is used to close the protective device
around the cormers of the building.

When flooding is impending activation of the protective device is prepared. If
flooding water reaches the protective device the protective cloth is lifted automatically
by means of a float. Additionally advancing water may press the cloth towards the
building but water is prevented from penetrating into the building.

In a first aspect, this invention seeks to provide a protective device for use in
flooding, said device comprising: at least one housing comprising: a box have elongated
side walls and open gable ends; a protective cloth disposed in said box, said cloth
having side edges which include connecting means for forming a waterproof connection
to protective cloths of adjacent housings; a float connected to said protective cloth; and
biasing means for rolling said protective cloth, said biasing means being along said
protective cloth.

In a second aspect, this invention seeks to provide a protective device for use in
flooding, said device comprising: at least one housing comprising: a box having
elongated side walls and open gable ends; a protective cloth disposed in said box, said
cloth having side edges which include connecting means for forming a waterproof
connection to protective cloths of adjacent housings; a float connected to said protective
cloth; and anchoring means comprising brackets pivotally connected to said side walls
of said box, said brackets being rotatable in a horizontal plane.
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In a third aspect, this invention seeks to provide a protective device for use in
flooding, said device comprising: at least one housing comprising: a box have elongated
side walls and open gable ends; a protective cloth disposed in said box, said cloth
having side edges which include connecting means for forming a waterproof connection
to protective cloths of adjacent housings; and a float connected to said protective cloth,
wherein at least one of said side walls of said box include means for enabling said box
to bend.

In a fourth aspect, this invention seeks to provide a protective cloth for use in
flooding, the cloth having a first side edge and a second side edge opposite said first
side edge, the cloth further comprising: a float disposed along said first edge of said
protective cloth; a plurality of spaced apart float elements distributed along a surface of
said protective cloth; and biasing means for rolling said protective cloth, said biasing
means positioned along said surface of said protective cloth; wherein said protective
cloth can be rolled or folded.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail, reference being made to the

accompanying drawings, in which

FIG 1 IS a general perspective view showing one embodiment of a protective
device according to the invention,

FIG 2 IS @ general perspective view showing the assembling of two elements
comprised in a protective device according to the invention,

FIG3 IS a view from above showing a corner module comprised in an
embodiment of the invention,
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FIG 4 Is a perspective view of a wound up protective device according to an
alternative embodiment, and

FIG 5 Is a perspective view of the embodiment according to FIG 4 but partly
rolled out.

DETAILED DESCRIPTION

The protective device 10 shown in FIG 1 comprises a plurality of modules or
housings formed as boxes 11. The boxes are provided with elongated side sections 15
and a cover 18 that can be opened. In use a plurality of housings are connected in
open gable-ends but during storing and transporting the box 11 can be provided with
gable-walls.

The box 11 comprises a protective cloth 12 which is rolled or folded so as to be
accommodated within the box. The protective cloth 12 is attached to a float 13 in an
end closest to the cover 18. In a simple embodiment the float 13 comprises a light body
that provides a lift buoyancy strong enough to lift the complete protective cloth. The
float 13 can also comprise a plurality of separated sections. In a developed
embodiment the float 13 comprises a leakproof and extensible first container and a
second container connected thereto, said second container comprising a pressurised
gaseous medium.

In use the boxes 11 are disposed at least partly below ground level and have to
be kept there even when the protective cloth is rolled out or unfolded and lifted by the
float 13. For that reason attaching means are provided on the box 11. In a simple
embodiment they are formed as a bottom plate 17, the dimensions thereof exceeding
the bottom surface of the box. In some applications the attaching means are formed as
L shaped brackets, the longer stem thereof pivotally arranged on the side sections of
the box 11. After disposing the box 11 in a hollow having dimensions only marginalily
larger than the dimensions of the box the brackets 16 can be pivoted out from a first
position next to the box 11 to a pivoted second
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position in which they will prevent the box from moving upwards when lifting
forces from the float 13 arises.

At the assembling of modules or boxes it should be noted that it is

primarily the protective cloths 12 that have to be connected so as to be water

proof. In FIG 2 two boxes are disposed close to each other and the
protective cloths 12 of the boxes 11 are connected to each other. To
facilitate the assembling at the location by the building the joint of the cloths
preferably should be formed in a simple way. One appropriate embodiment
comprises a zip fastener but also other types of connecting means can be
used, such as glued joints. Preferably the protective cloths are connected
before disposing the boxes 11 in the cavities dug out. According to the
embodiment including a float formed as an extensible ieakproof container
connecting tubes 19 are provided between different containers so as to keep
the number of gas holders down.

Specially designed corner modules are provided for the corners of the
buildings. Such a module is shown in FIG 3 and as can be seen one side
section 15 is provided with a shorter part made of folded or wave shaped
material and the other side section 15’ with a longer similar part. The folded
or waved parts will allow bending of the box in 90° protecting also the
corners.

The modules will be available in standard lengths, and after measuring
the outer dimensions of the building the required number of running metres
is obtained, including the number of required corner modules. A cavity is dug
on a suifable distance from the building preferably large enough to receive
the complete box. The protective cloths 12 are rolled out and connected to
each other, and then again rolled or folded to be accommodated within the
boxes. The boxes can also be connected to each other. Then all boxes are

put into the cavities and the covers 18 are put on.

-l
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The covers 18 and some parts of the boxes can be visible and will then form a
kind of wall around the building. It is also possible to completely conceal the boxes 11
and covers 18, for instance by flowerbeds or grass.

In embodiments comprising simple floats 13 the covers are uncovered and
possibly opened when flooding is expected. As soon as water will reach the box the
floats will lift the continuous protective cloth and prevent water from passing by. When
the water level is increased the water will move the protective cioth towards the building
and lift the protective cloth up along the face of the building.

If extensible containers are used they can be made strong and the gaseous
pressure so high that the extensible containers can press the cover up by an increasing
pressure even if the cover is covered by a thin layer of soil. in a more developed
embodiment sensors are provided for sensing a rising water level and the covers can be
opened automatically.

For smaller buildings the protective device according to the invention preferably
is provided to completely surround the building. In urban areas it is possible to protect
also blocks or districts along channels and rivers. In the latter case the boxes can be
covered under pavements or the like.

The protective device according to the invention can be used also to improve the
waterproof properties of safety walls or similar structures. For such applications the
protective device according to the invention is provided at the base of the safety wall at
the river side of the wall. When the water level rises the protective cloth automatically
will slide up along the edge of the wall and keep the water away. |f supporting piles or
similar devices are provided behind the wall the protective cloth may rise even over the
height of the wall and still keep away the water.

A protective device according to the invention can be used also to form a water
container. By constructing a shallow dam having safety walls and by providing spaced
apart supporting means such as piles or similar devices it is possible to achieve a water
level that will substantially exceed the depth of the dam.

After use the protective cloth can again be rolled or folded together and again

disposed in the housings. It is also possible to dig out the housings and then move the
protective device to another location for other purposes.
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By producing the housings in modules having fixed lengths a larger scale
production is facilitated and the price can be kept low. It would be possible also to keep
the device in stock to make it available for different 10 types of buildings and other
applications. Since the connection of the protective cloths is prepared also the final
assembling can be made without assistance from a professional. Since the complete
protective device is detached from the building no modification of the building or the
building site is required.

In the embodiment shown in FIG 4 and FIG 5 the lift buoyancy has been
improved and distributed over the protective cloth 12 by a plurality of elongated float
elements 20. By rolling the protective cloth 12 as shown in FIG 4 and onent the
protective cloth 12 in relation to incoming water in the direction of the arrow A in FIG 5
an efficient winding of the protective cloth is ensured. It is also appropriate to provide
the protective cloth 12 with biasing means 21 along the protective cloth for the rolling
thereof. The rolling of the protective cloth 12 is highly facilitated when the water level
has been normalized. In a further alternative embodiment the floating elements 20 have
been integrated in the protective cloth to make it floating as such.

The embodiments according to FIG 4 and FIG 5 will also facilitate the attachment
and use of the protective cloth 12. In the most basic version the protective cloth 12 is
attached directly to the base of the building or adjacent soil not until the rising water
level is threatening. The biasing means 21 then facilitates the handling of the protective
cloth 12 because the protective cloth 12 remains rolled until the water level rises. The
chosen winding direction in relation to the direction of the flow of water will also
decrease the possibility that the protective cloth 12 will catch an extending part of the
building during rolling.

Such a method of rolling is of course preferred in connection with the
embodiments according to FIG 1 In these embodiments the biasing means 21 can
comprise also some kind of brake against a disordered unwinding to avoid the
possibility for forming folds or jamming.

The float 13 and the floating elements 20 are made from water resistant
materials having an appropriate buoyancy, such as expanded 10 plastic. The protective
cloth is made of wear resistant and water resistant material, such as plastic, which can
be reinforced by a stronger material, for instance glass fibre, rubber or Keviar™.



CA 02237523 2004-08-06

What is claimed is:

1. A protective device for use in flooding, said device comprising:

at least one housing comprising:

a box having elongated side walls and open gable ends;

a protective cloth disposed in said box, said protective cloth having side
edges which include connecting means for forming a waterproof connection to
protective cloths of adjacent housings;

a float connected to said protective cloth; and

biasing means for rolling said protective cloth, said biasing means being
along said protective cloth.

2. A protective device for use in flooding, said device comprising:

at least one housing comprising:

a box having elongated side walls and open gable ends;

a protective cloth disposed in said box, said protective cloth having side
edges which include connecting means for forming a waterproof connection to
protective cloths of adjacent housings;

a float connected to said protective cloth; and

anchoring means comprising brackets pivotally connected to said side
walls of said box, said brackets being rotatable in a horizontal plane.

3. A protective device for use in flooding, said device comprising:

at least one housing comprising:

a box having elongated side walls and open gable ends;

a protective cloth disposed in said box, said protective cloth having side
edges which include connecting means for forming a waterproof connection to
protective cloths of adjacent housings; and

a float connected to said protective cloth,

wherein at least one of said side walls of said box include means for
enabling said box to bend.
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4. A protective cloth for use in flooding, the protective cloth having a first
side edge and a second side edge opposite said first side edge, the protective cloth
further comprising:

a float disposed along said first edge of said protective cloth;

a plurality of spaced apart float elements distributed along a surface of
said protective cloth; and

biasing means for rolling said protective cloth, said biasing means
positioned along said surface of said protective cloth;

wherein said protective cloth can be rolled or folded.
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