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(54) OPTIMIZED‑INSTALLATION FLOOD PROTECTION BARRIER

(57) The present invention relates to a flood protec-
tion barrier (10) configured to at least partially close in a
watertight manner an access opening to a room of a
building comprising a flat structure (11) comprising a
front plane (12), a rear plane (12’), a first and a second
vertical edge (13,13’), a lower transverse edge (14) and
an upper transverse edge (14’); and a pair of side seals
(20), wherein each side seal (20) of the pair of side
seals (20) is positioned at a respective vertical edge
(13,13’), and is characterized in that at least one side

seal (20) of the pair of side seals (20) is a layered seal
which comprises at least a first sealing element (21)
coupled to a respective vertical edge (13,13’), a moving
plane element (22) coupled to the first sealing element
(21) and at least a second sealing element (23)
coupled to the moving plane element (22), wherein the
moving plane element (22) and the second sealing ele-
ment (23) extend substantially for the entire develop-
ment of the first sealing element (21) along the vertical
edge (13,13’).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a flood barrier
used in general terms for the protection of buildings
from flooding. In particular, the present invention re-
lates to a flood protection barrier used to at least par-
tially close in a watertight manner an access opening to
a room of a building, such as for example doors and
windows, to prevent water and mud from passing
through the opening and invading the room.

STATE OF THE ART

[0002] In general terms, the problem of flooding of
rooms that occurs during heavy rains, floods or river
overflows is known. This problem is particularly felt in
the case of buildings whose entrance opening is on the
street level, or only slightly raised. Flooding of such
buildings occurs as use is usually made of fixtures that
are not able to provide a watertight seal and a barrier
sufficiently resistant to the pushing force generated by
the water.
[0003] To remedy the general problem of flooding of
buildings, it is known to install special anti-flood devices
commonly known as "flood protection barriers".
[0004] Typically, such devices comprise a panel
mountable at an opening of a building, either on this
side or on the other side of the fixture, or internally
thereof, at an opening of a room within the building.
Between the two vertical sides of the panel and the
walls of the opening, it is provided for mounting hydrau-
lic tightening seals, arranged vertically and such as to
create, together with the presence of the panel, a
watertight barrier that prevents the passage of water or
mud inside the room. More in detail, the panel has the
possibility of being made integral with the vertical walls
of the opening by using vertical guides comprising tigh-
tening seals. Furthermore, in the area between the sur-
face of the floor and the panel there is usually a hydrau-
lic tightening seal arranged horizontally along the lower
side of the panel.
[0005] In the known flood protection barriers, the
tightening seals are compressed against the relative
vertical walls or against the floor by means of screw or
lever members that exert a punctual compressive
force. The compression of the seals resulting from the
action of these members is therefore not uniform along
their entire extension.
[0006] In addition, for mounting the barrier in the
seat, it must have dimensions substantially comparable
or slightly smaller than the horizontal gap of the open-
ing, requiring that during installation the compression
means adequately compensate for the exact width di-
mension between the two vertical walls of the opening.
However, the compression means of the seals used in
the flood protection barriers known today are not suita-

ble for the purpose. This problem is further accentuated
in case of construction imperfections and at the overlap
between the vertical seals and the horizontal seal.
[0007] To this end, it is known to use vertical guides
and a flat lower abutment, which are mounted in ad-
vance at the vertical walls and possibly also at the floor
of the opening and left fixed, creating a possible risk of
tripping, as well as causing a functional and aesthetic
deterioration of the entrance opening to the building or
room when the barrier is not in use. Moreover, the pre-
ventive mounting of the guides and of the abutment
requires complex and onerous masonry works of tes-
sellation and sealing to be carried out through the inter-
vention of a specialised technician.

OBJECTS AND SUMMARY OF THE INVENTION

[0008] In light of the above, the problem underlying
the present invention is to overcome the drawbacks of
the known art. In particular, as part of this problem, an
object is to devise a flood protection barrier that is able
to offer an optimal and uniform watertight seal along the
points of contact with the lateral surfaces of the open-
ing, even in case of construction imperfections.
[0009] As part of this problem, an object of the pre-
sent invention is to realize a flood protection barrier that
provides an optimal watertight seal without making use
of accessory elements that require a fixed mounting at
the opening.
[0010] A further object of the present invention is to
study a flood protection barrier that can be installed
easily and quickly, without requiring the intervention of
specialised technicians.
[0011] Still an object of the present invention is to de-
sign a flood protection barrier that has a simple struc-
ture and is realizable at low cost.
[0012] In accordance with a first aspect thereof, the
invention therefore relates to a flood protection barrier
configured to at least partially close in a watertight
manner an access opening to a room of a building,
which comprises a flat structure comprising a front
plane, a rear plane, a first and a second vertical edge,
a lower transverse edge and an upper transverse edge.
[0013] The flood protection barrier further comprises
a pair of side seals, wherein each side seal of the pair
of side seals is positioned at a respective vertical edge.
[0014] According to the present invention at least one
side seal of the pair of side seals is a layered seal
comprising at least a first sealing element coupled to a
respective vertical edge, a moving plane element
coupled to the first sealing element and at least a sec-
ond sealing element coupled to the moving plane ele-
ment, wherein the moving plane element and the sec-
ond sealing element extend substantially for the entire
development of the first sealing element along the ver-
tical edge.
[0015] Thanks to the use of at least one layered side
seal with two sealing elements to which a moving plane
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element is interposed, it is possible to vary the width
dimension of the flood protection barrier in an optimal
and uniform way to allow easy positioning of the same
at the internal gap of the access opening that one
wishes to make watertight, without the intervention of
specialised technicians
[0016] In addition, once the barrier is positioned, its
watertight engagement against the side walls of the
opening is also facilitated by the at least one layered
seal that can assume an expanded configuration,
adapting even to surfaces that are not constructionally
perfect.
[0017] Therefore, for its implementation and to en-
sure a watertight engagement with the walls of the
opening, it is no longer necessary to use accessory
elements, such as for example guides, which require a
fixed mounting at the opening.
[0018] Further characteristics of the preferred embo-
diments of the flood protection barrier according to the
present invention are the subject-matter of the depen-
dent claims.
[0019] In a variant of the invention, the first sealing
element extends substantially for the entire develop-
ment of said vertical edge.
[0020] Preferably, the first sealing element and/or the
second sealing element is of the deformable and/or
compressible type, preferably made of at least one ma-
terial selected from the group consisting of PVC,
EPDM, PP, rubber and a soft material suitable for pro-
viding a watertight seal.
[0021] Preferably, the first sealing element and/or the
second sealing element is made of a foamed and/or
expanded material, with open cells or closed cells or
semi-closed cells.
[0022] In a variant of the invention, the flood protec-
tion barrier comprises at least one actuating group as-
sociated with the at least one layered side seal, where-
in the actuating group is at least configured to act on
the layered side seal to reduce its lateral bulk.
[0023] Preferably, the actuating group is configured
to assume at least a first configuration in which it acts
on the moving plane element to bring it closer to the
vertical edge.
[0024] Preferably, the actuating group is further con-
figured to act on the layered side seal to press the
layered side seal against a wall of the opening.
[0025] Preferably, the actuating group is configured
to assume at least a second configuration in which it
acts on the moving plane element to move it away from
the vertical edge.
[0026] Preferably, the moving plane element com-
prises at least one extension which develops orthogon-
ally to the moving plane element and parallel to the flat
structure, wherein the actuating group is configured to
exert at least a traction force on the extension.
[0027] In a variant of the invention, the actuating
group comprises an L-shaped lever hinged to a first
end of a curved connecting rod, wherein a second end

of the curved connecting rod is constrained to slide
within a slot made on the extension of the moving plane
element.
[0028] In a further variant of the invention, the actuat-
ing group comprises a metal wire in turn connected to a
lever constrained to rotate around a vertical rotation
axis, wherein the at least one extension carries a hook
in which it engages the metal wire.
[0029] In another variant of the invention, the actuat-
ing group comprises a central nut screw coupled to a
pair of tie rods each fixed to a respective central exten-
sion of the moving plane element.
[0030] Preferably, the actuating group comprises two
rods of which at least one threaded with the function of
central nut screw coupled to a pair of tie rods, each
fixed to a respective central extension of the moving
plane element.
[0031] In a variant of the invention, the flood protec-
tion barrier comprises an anchoring group for con-
straining the flat structure to the walls of the opening,
wherein the anchoring group comprises at least one
pair of first cams, wherein each cam of the at least one
pair of first cams is positioned at or near a respective
vertical edge and is shaped like a spiral portion, where-
in each cam of the at least one pair of first cams is
hinged on a respective vertical pin integral with the flat
structure and is elastically preloaded by elastic means
in such a way that, when the barrier is mounted at the
access opening in such a way that the cams of the at
least one pair of first cams are in frictional contact
against a vertical wall of the opening, an orthogonal
force component applied to the flat structure causes a
rotational thrust of the cams of the pair of first cams in
the opposite direction to each other.
[0032] Advantageously, when the flat structure is
subjected to a hydrostatic-hydrodynamic thrust exerted
by water and/or mud, this is translated into a rotational
thrust of the first cams of the pair of first cams in the
opposite direction to each other. The cams, however,
by engaging the walls of the opening, cannot rotate
and thus transform the rotational thrust into a lateral
force against the walls, constraining the flat structure
even more firmly against them.
[0033] Preferably, a tip portion of a first cam of the at
least one pair of first cams develops from the respec-
tive vertical pin in the opposite direction to a develop-
ment of a tip portion of a second cam of the at least one
pair of first cams from the respective vertical pin.
[0034] Preferably, the anchoring group comprises
two pairs of first cams wherein each pair of first cams
of the two pairs of first cams is positioned at or near a
respective vertical edge.
[0035] More preferably, a first pair of the two pairs of
first cams is positioned substantially at the height of the
lower transverse edge and a second pair of the two
pairs of first cams is positioned substantially at the
height of the upper transverse edge.
[0036] In a variant of the invention, each cam of the
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at least one pair of first cams is elastically preloaded,
such that, when the barrier is mounted at the access
opening, each first cam normally pushes against a part
of the opening.
[0037] Alternatively or additionally, each cam of the at
least one pair of first cams is elastically preloaded in
angular separation from each other with respect to a
rotation about the respective vertical pin.
[0038] In a variant of the invention, each cam of the
at least one pair of first cams and the relative vertical
pin are carried by a first support.
[0039] Preferably, each cam of the at least one pair of
first cams and the relative vertical pin are constrained
to the first support by means of a first plate connected
to the first support through a first screw, in such a way
that the first cam and the relative vertical pin are inter-
posed between the first support and the first plate.
[0040] In a variant of the invention, each cam of the
at least one pair of first cams is shaped so as to define
a pressure angle such that, when the barrier is
mounted at the access opening, an orthogonal force
component applied to the flat structure causes a force
component orthogonal to a part of the opening in which
it engages the first cam.
[0041] In a variant of the invention, each cam of the
at least one pair of first cams is shaped so as to define
a pressure angle between 1° and 40°.
[0042] Preferably, each cam of the at least one pair of
first cams is shaped so as to define a pressure angle
between 3° and 30°.
[0043] More preferably, each cam of the at least one
pair of first cams is shaped so as to define a pressure
angle between 5° and 20°.
[0044] In a variant of the invention, the anchoring
group comprises at least one pair of additional cams
hinged on respective vertical pins and positioned up-
side down with respect to the at least one pair of first
cams.
[0045] In a variant of the invention, the anchoring
group comprises at least one pair of second cams,
wherein each cam of the at least one pair of second
cams is positioned at or near a respective vertical edge
and wherein each cam of the at least one pair of sec-
ond cams is shaped like a spiral portion and is hinged
on a respective horizontal pin and orthogonal to the flat
structure and integral with the flat structure.
[0046] In a variant of the invention, the anchoring
group comprises a temporary constraint system config-
ured to counteract the elastic preload condition of the
cams.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] Further characteristics and advantages of the
present invention will be more evident from the follow-
ing detailed description of some preferred embodi-
ments thereof made with reference to the appended
drawings.

[0048] The different characteristics in the individual
configurations can be combined with each other at will
according to the following description, if the advantages
resulting specifically from a particular combination
should be used.
[0049] In such drawings,

- figures 1 and 1a are respectively a perspective
view and an enlarged detail thereof of a first pre-
ferred embodiment of a flood protection barrier ac-
cording to the present invention;

- figure 2 is a front elevation view of the flood protec-
tion barrier of figure 1;

- figures 3a and 3b are enlarged details in front ele-
vation and in plan of the flood protection barrier of
figure 1 in the configuration of flood protection bar-
rier in engagement against a wall;

- figures 4a and 4b are enlarged details in front ele-
vation and plan view of the flood protection barrier
of figure 1 in the configuration of the flood protec-
tion barrier not in engagement;

- figure 5 is an exploded view of the support of the
seal used in the flood protection barrier according
to the present invention;

- figures 6a and 6b are enlarged details in perspec-
tive view of a second embodiment of a flood pro-
tection barrier according to the present invention
with a different actuating group of the seals;

- figure 7 is a perspective view of a third embodi-
ment of a flood protection barrier according to the
present invention with a different actuating group of
the seals;

- figures 8 and 8a are respectively a perspective
view and an enlarged detail thereof of a fourth pre-
ferred embodiment of a flood protection barrier ac-
cording to the present invention;

- figures 9a and 9b are respectively an exploded
perspective view of a support used in the anchor-
ing group of the embodiments of figure 1 and 8 and
a schematic image of a cam used in such anchor-
ing group; and

- figures 10 and 11 are respectively a perspective
view of a fifth and a sixth preferred embodiment of
a flood protection barrier according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0050] For the illustration of the figures, use is made
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in the following description of identical reference nu-
merals or symbols to indicate construction elements
with the same function. Moreover, for clarity of illustra-
tion, certain references may not be repeated in all fig-
ures.
[0051] While the invention is susceptible to various
modifications and alternative constructions, certain pre-
ferred embodiments are shown in the drawings and are
described hereinbelow in detail. It must in any case be
understood that there is no intention to limit the inven-
tion to the specific embodiment illustrated, but, on the
contrary, the invention intends covering all the modifi-
cations, alternative and equivalent constructions that
fall within the scope of the invention as defined in the
claims.
[0052] The use of "for example", "etc.", "or" indicates
non-exclusive alternatives without limitation, unless
otherwise indicated. The use of "comprises" and "in-
cludes" means "comprises or includes, but not limited
to", unless otherwise indicated.
[0053] In the description, in the figures and in the
appended claims, the orientations and spatial refer-
ences, such as vertical, horizontal, longitudinal, trans-
verse, internal and external, refer to the configuration of
normal use of the individual elements to form a flood
protection barrier put in place.
[0054] With reference to the figures, some preferred
embodiments of a flood protection barrier indicated as
a whole with 10 are illustrated. The flood protection
barrier 10 is configured to be positioned at an access
opening to a room of a building to prevent a fluid, typi-
cally water and/or mud, from passing through the open-
ing and entering the room.
[0055] The flood protection barrier 10 comprises a
flat structure 11 defining a front plane 12 and a rear
plane 12’, a vertical direction V and a transverse direc-
tion O. The flat structure 11 further comprises a first
and a second vertical edge 13,13’, as well as a first
and a second transverse edge 14,14’.
[0056] In the embodiment of figure 1, the flat struc-
ture 11 comprises a perimeter frame 11’ that supports a
thin panel 11" made of lightweight material, such as for
example aluminium. In alternative embodiments, illu-
strated for example in figures 8 and 11, the flat struc-
ture 11 comprises a perimeter frame 11’ provided with
one or more intermediate beams that support two or
more thin panels 11" in lightweight material, such as
for example aluminium.
[0057] In still further alternative embodiments, not il-
lustrated, a sheet of flexible and waterproof material,
such as for example plastic material, may be con-
strained to the frame 11’. The fixing of the sheet of
flexible and waterproof material to the frame 11’ can
take place by means of a double-sided adhesive tape,
through a hook-and-loop fixing system made of fabric
commonly known under the trade name of Velcro®, by
gluing or in another equivalent way. Preferably, the
sheet of flexible and waterproof material has dimen-

sions greater than the frame 11 in such a way as to
serve as a protection for the seals 15,20 placed peri-
metrically to the frame 11 and better described below
with respect to mud and debris.
[0058] In other alternative embodiments, not illu-
strated, the flat structure 11 may be composed of a
plurality of flat panels having horizontal slat structure
couplable in vertical succession or, alternatively or in
addition, the flat structure 11 may be composed of a
plurality of flat panels having vertical slat structure
couplable in horizontal succession.
[0059] The flat structure 11 carries at least two side
seals 20 positioned each at a respective vertical edge
13,13’. A lower seal 15 positioned at a first lower trans-
verse edge 14 is also preferably provided.
[0060] According to the present invention, at least
one of the side seals 20 is of the layered type (see fig.
1a). The side seal 20 of the layered type comprises at
least a first sealing element 21, coupled to the respec-
tive vertical edge 13,13’ and which extends substan-
tially for the entire development of said vertical edge
13,13’, a moving plane element 22 coupled to the first
sealing element 21 and which extends substantially for
the entire development of the same 21 along the verti-
cal edge 13,13’, and a second sealing element 23
coupled to the moving plane element 22 and which ex-
tends substantially for the entire development of the
same 22 along the vertical edge 13,13’.
[0061] Coupling between the sealing elements 21,23
and the moving plane element 22 can be understood
as a mere rest coupling, rather than a gluing or a me-
chanical fixing of any kind. By way of example, the first
sealing element 21 is glued to the moving plane ele-
ment 22 while the second sealing element 23 is
pressed against the moving plane element through its
elastic preload.
[0062] At least one of the first and second sealing
elements 21,23 is preferably of the deformable and/or
compressible type, such as for example made of at
least one of the following materials: PVC, EPDM, PP,
rubber and a soft material suitable for providing a
watertight seal, foamed-expanded materials, with open
cells or closed cells or semi-closed cells. The sealing
element 21 is therefore compressible and is provided
with its own elastic force which serves as a spring when
compressed so as to push back the moving plane ele-
ment 22.
[0063] Alternatively, the sealing element 21 may be a
bellows which is devoid of its own mechanical elastic
force and which serves as a mere seal between the
vertical edge 13,13’ and the moving plane element 22.
In this case, the expansion force of the moving plane
element 22 is provided by an actuating group 30 de-
scribed below.
[0064] Specifically, the flood protection barrier 10
comprises at least one actuating group 30 of the seal
associated with the at least one layered side seal 20. In
particular, the actuating group 30 is configured to act on
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the layered side seal 20 to reduce its lateral bulk.
[0065] The actuating group 30 acts on the moving
plane element 22 of the side seal 20 to bring it closer
to the vertical edge 13,13’, compressing the first seal-
ing element 21. Specifically, the actuating group 30 ex-
erts a traction force on the moving plane element 22
towards the vertical edge 13,13’. In this way, the first
sealing element 21 is uniformly compressed along its
own entire extension and the overall lateral bulk of the
seal 20 decreases.
[0066] Thanks to the layered side seal 20 and its
actuating group 30, it is therefore possible to vary the
width dimension of the flood protection barrier 10 to
allow an easy positioning thereof at the internal gap of
the access opening and, once positioned, its watertight
engagement against the side walls of the opening. In
particular, in the absence of the action of the actuating
group 30 the first sealing element 21 is free to expand
and to press the second sealing element 23 against the
wall of the opening. The engagement between the side
seal 20 and the wall becomes in this way watertight.
[0067] Moreover, thanks to the presence of two seal-
ing elements 21,23, the passage between the condition
of engagement and the condition of disengagement
from the wall of the opening is carried out while main-
taining a condition of substantial seal between the ver-
tical edge 13,13’ of the flat structure 11 and the moving
plane element 22.
[0068] In the embodiment of figures 1‑5, the moving
plane element 22 comprises a pair of extensions 24
which develop substantially from the end portions of
the moving plane 22, orthogonally thereto 22 and par-
allel to the flat structure 11 and the actuating group 30
acts on the extensions 24. Each of the extensions 24
carries a hook 24b in which it engages a metal wire 33
in turn connected to a lever 34 constrained to rotate
about a vertical rotation axis R. Preferably, the lever 34
is of the toggle type, having a ridge point beyond which
it is self-stable under load.
[0069] When the lever is in an open configuration (fig.
3a and 3b), i.e. in an arrangement substantially protrud-
ing from the plane of the structure 11, then the side seal
20 assumes its configuration of maximum lateral ex-
pansion thanks to the decompression action of the first
sealing element 21. Otherwise, when the lever is in the
closed configuration (fig. 4a and 4b), i.e. in an arrange-
ment substantially parallel to the plane of the structure
11, then the side seal 20 assumes its configuration of
maximum lateral compression as the moving plane 22
is pulled by the metal wire 33 closer to the vertical edge
13,13’.
[0070] Figures 6a‑6b show the actuating group of a
second embodiment of a flood protection barrier 10 ac-
cording to the present invention. In the second embodi-
ment, the moving plane element 22 comprises a single
extension 24 which develops substantially from the
centre of the moving plane 22, orthogonally thereto 22
and parallel to the flat structure 11 and the actuating

group 30 acts on the extension 24. Specifically, the
actuating group 30 comprises an L-shaped lever 31
hinged to a first end of a curved connecting rod 32. A
second end of the curved connecting rod 32 is also
constrained to slide within a slot 24a made on the ex-
tension 24 of the moving plane 22. The rotation of the
L-shaped lever 31 causes a translation of the curved
connecting rod 32 in the slot 24a until it engages the
ends thereof and then drags into translation the exten-
sion 24 and the moving plane 22.
[0071] In this case, the actuating group 30 is addi-
tionally configured to press the side seal 20 against the
wall of the opening ensuring a watertight engagement
thereof. The actuating group 30 can therefore be
moved between a configuration in which it acts on the
moving plane element 22 of the side seal 20 to bring it
closer to the vertical edge 13,13’, as seen with refer-
ence to the first embodiment, and a second configura-
tion, in which the actuating group 30 acts on the moving
plane element 22 of the side seal 20 to move it away
from the vertical edge 13,13’. In the second configura-
tion, the actuating group 30 exerts a pushing force on
the moving plane element 22 away from the vertical
edge 13,13’. In this case, the watertight engagement of
the seal 20 against the respective side wall is offered,
not only by the decompression of the first sealing ele-
ment 21, but also thanks to the action of movement
towards the side wall of the opening exerted by the
actuating group 30 on the flat element 22.
[0072] Figure 7 shows a third embodiment of a flood
protection barrier 10 according to the present invention
wherein the actuating group 30 comprises a central nut
screw 35 coupled to a pair of screw tie rods 36 each
fixed to a respective central extension 24 of the moving
plane element 22 by means of an L-shaped element
24c. By setting the central nut screw 35 in rotation, the
tie rods 36 are translated closer to, or away from, the
nut screw 35 positioned substantially at the centre of
the flat structure 11 with respect to a transverse exten-
sion thereof. In this way, an action is exerted on the
moving plane element 22 of the side seal 20 to bring it
closer to, or away from, the vertical edge 13,13’.
[0073] In a still alternative embodiment (not illu-
strated), the actuating group 30 comprises a central
nut screw coupled to a first threaded tie rod and a sec-
ond tie rod has a head that freely engages an internal
seat of the nut screw, in such a way as to halve the
force necessary to compress both seals 21 simulta-
neously.
[0074] In further alternative embodiments (not illu-
strated), the actuating group can be made as a toggle
group, a group of levers different from those illustrated,
an eccentric group, by means of linear actuators or
through any other linear movement system.
[0075] The flood protection barrier 10 according to
the present invention preferably further comprises an
anchoring group 40,40’ for anchoring the barrier to the
wall.
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[0076] With reference to the embodiments illustrated
so far, the anchoring group 40 comprises at least one
pair of first cams 41 shaped like a spiral portion, for
example logarithmic or snail-shaped, each hinged on a
respective vertical pin 42 integral with the flat structure
11. Each cam 41 of the pair of first cams 41 comprises
a tip portion 41a defined as the portion more distant
from a fulcrum point F in which it engages the vertical
pin 42. In particular, each cam of the pair of first cams
41 is arranged at or near a vertical edge 13,13’.
[0077] Figures 8 and 8a show a fourth embodiment
of a flood protection barrier 10 according to the present
invention in which the anchoring group 40 comprises a
single pair of first cams 41. In this case, the cams 41
are positioned at the same intermediate level along the
extension of the vertical edges 13,13’.
[0078] Each cam of the pair of first cams 41 and the
relative pin 42 are carried by a first support 43, illu-
strated in detail in figure 9a, integral with the flat struc-
ture, preferably near the front plane 12 thereof.
[0079] In alternative embodiments not illustrated, the
first support 43 is not present. In this case the pair of
first cams 41 and the relative pin 42 are directly con-
strained to the frame 11’.
[0080] Each cam 41 is elastically preloaded by elas-
tic means 44, so that the cams 41 normally push
against the walls of the opening when the barrier is
mounted at the access opening. In other words, the
cams 41 of the pair of first cams 41 are elastically pre-
loaded in angular separation from each other with re-
spect to a rotation about the respective vertical pin 42.
[0081] The two cams 41 forming the pair of first cams
41 are hinged to the respective vertical pin 42 in such a
way that, when the barrier is mounted at the access
opening, the preload offered by elastic means 44 and
the frictional contact between the cam 41 and the ver-
tical wall of the opening, cause a thrust orthogonal to
the flat structure 11 to cause a tendency for the cams of
the pair of first cams 41 to rotate in the opposite direc-
tion to each other.
[0082] In structural terms, the two cams forming the
pair of first cams 41 are hinged to the respective verti-
cal pin 42 in such a way that, with reference to a plane
orthogonal to the development of the pins 42, the tip
portion 41a of a first cam 41 of the pair of first cams 41
develops from the respective vertical pin 42 in the op-
posite direction to a development of a tip portion 41a of
a second cam 41 of the pair of first cams 41 from the
respective vertical pin 42.
[0083] The cams 41, the pin 42 and the elastic
means 44 are constrained to the first support 43 by
means of a first plate 45 connected to the first support
through a first screw 46, in such a way that the ele-
ments 41,42,44 are interposed between the first sup-
port 43 and the first plate 45. The first plate 45 is also
connected to the first support 43 through a second
screw 47, to offer greater structural strength to the rota-
tion axis of the cam.

[0084] The cam of the first pair of cams 41 preferably
comprises a peduncle 41b configured to engage the
second screw 47 and realize a temporary constraint of
the cam in the open position, in contrast to the action of
the elastic means 44. In this way, the cam 41 is main-
tained in a condition of non-engagement with the wall
of the opening. In this way, the mounting and dismount-
ing of the flood protection barrier 10 within the opening
is facilitated.
[0085] In the embodiment of figures 1‑5, the anchor-
ing group 40 comprises two pairs of first cams 41. In
particular, each pair of first cams 41 is arranged at or
near a vertical edge 13,13’, preferably with a first pair of
first cams 41 positioned substantially at the height of
the lower transverse edge 14 and a second pair of first
cams 41 positioned substantially at the height of the
upper transverse edge 14’.
[0086] In this embodiment there is also at least one
pair of additional cams 48 hinged on respective vertical
pins 42 and positioned upside down with respect to the
pairs of first cams 41 of the anchoring group 40. The
pair of upside down cams 48 ensures sealing in case of
a thrust to the flat structure 11 from inside out, for ex-
ample in case of an accidental thrust. Advantageously,
the upside down cams 48 prevent, in case of thrust to
the flat structure 11 from inside out, the flood protection
barrier from being de-positioned from the seat defined
by the opening.
[0087] Preferably, the flood protection barrier 10 ac-
cording to the present invention comprises in addition a
pair of second cams 51 (indicated in figure 1a) each
hinged on a respective horizontal pin 52 and orthogonal
to the flat structure 11. Each cam 51 of the pair of
second cams is positioned at a respective vertical edge
13,13’ of the flat structure 11.
[0088] The cams 51 of the pair of second cams 51
oppose an upward thrust resulting from the tendency of
the lower seal 15 to expand when it is pressed down-
wards.
[0089] Similarly to the cams 41 of the pair of first
cams 41 hinged on a respective vertical pin 42, the
cams 51 of the pair of second cams 51 hinged on a
respective horizontal pin 52 are also elastically pre-
loaded and constrained to the flat structure 11, for ex-
ample through a second support (not visible in the fig-
ures) in a configuration interposed between the second
support and a second plate 55.
[0090] The cams 41,48 hinged on vertical pins 42 are
shaped so as to define a pressure angle α such that,
given the preload of the spring 44 and the friction exist-
ing between the cam and the vertical wall of the open-
ing, a thrust orthogonal to the flat structure 11 trans-
lates into a corresponding lateral thrust towards the
walls of the opening.
[0091] Similarly, the cams 51 hinged on horizontal
pins 52 translate a vertical upward thrust of the flat
structure 11, for example exerted by the force of the
lower seal 15 once compressed, into a lateral thrust
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towards the walls of the opening.
[0092] Preferably, the cams 41, 48, 51 are shaped so
as to define a pressure angle α between 1° and 40°,
more preferably, so as to define a pressure angle be-
tween 3° and 30°, even more preferably, so as to define
a pressure angle between 5° and 20°.
[0093] With reference to the quantities indicated in
figure 9b, a typical formula that describes the course of
the spiral is:

[0094] Note that the variable θ does not correlate
with the pressure angle α, the latter depending only on
the coefficient "b" according to the formula reported
below. Therefore, the pressure angle α is constant.

[0095] From the above we can derive, for example,
that with a pressure angle α of 15°, the hydrostatic
thrust of half a metre in height of water on a flat struc-
ture 11 one metre wide, and which translates into a
force orthogonal to the flat structure 11 of about
1750N, is discharged on the walls through the cams
with a total force of about 6500N based on the relation-
ship

[0096] The relationship between B2 on B1 also
causes the minimum coefficient of friction necessary to
prevent the cams 41,58,51 from sliding on the walls of
the opening. With a pressure angle α of 15°, the mini-
mum coefficient of friction required is equal to 0.26.
[0097] Having said this, the elastic element 44 is fun-
damental to trigger the initial frictional force that causes
the subsequent proportional increase in force; in fact,
without an initial minimum preload, the initial frictional
force would be zero and the hydrostatic thrust would
not be converted into a force resulting from the pres-
sure angle α of the cams 41,48,51 that friction on the
vertical walls of the opening.
[0098] The implementation of the flood protection
barrier 10 according to the present invention is particu-
larly simple. It is positioned at the access opening with
the side seals 20 in compressed configuration. This
operation can be easily made as the overall transverse
dimensions of the barrier 10 are smaller than the trans-
verse gap of the opening.
[0099] After that the temporary constraint system of
the cams 51 hinged on horizontal pins 52 is released,

compressing the barrier downwards so as to block it in
height. The actuating groups 30 are then released, al-
lowing the side seals 20 to expand and create in this
way a watertight seal with the walls of the opening.
Finally, the cams 41,48 hinged on vertical pins 42 are
released, blocking the barrier 10 stably in place.
[0100] A fifth embodiment of a flood protection barrier
10 according to the present invention is illustrated in
figure 10 which differs from the embodiment of figure
1‑5 in the embodiment of the anchoring group 40’.
[0101] In this case the anchoring group 40’ com-
prises a pair of side guides 49 configured to be con-
strained to a wall of the opening. The side guides 49
are further configured to slidably receive the side seal
20 in their inside. The internal space defined by the
side guides 49 is increased with respect to the dimen-
sions of the side seal 20 in compressed condition in
order to make their insertion very easy.
[0102] In use, each side guide 49 is constrained to a
respective side wall. The side seals 20 are fitted into
the side guides 49 when they are in their compressed
configuration to facilitate insertion thereof. Once in
place, the actuating group 30 is released allowing the
side seals 20 to expand and thereby create a watertight
seal with the side guides 49.
[0103] Figure 11 illustrates a sixth embodiment of a
flood protection barrier 10 according to the present in-
vention which differs from the embodiment of figure 1‑5
in that the lower seal 15 is advantageously a layered
seal of the type illustrated in figure 5 and in the addi-
tional presence of an actuating group 60 of the lower
seal 15.
[0104] In particular, the actuating group 60 of the low-
er seal 15 is also configured to act on said layered seal
15 to reduce the bulk thereof, however, in this case,
due to how the seal 15 is mounted on the flat structure
11, the vertical bulk.
[0105] The actuating group 60 of the lower seal 15
acts on the moving plane element 22 of this seal 15 to
bring it closer to the lower transverse edge 14, com-
pressing the first sealing element 21. Specifically, the
actuating group 60 of the lower seal 15 exerts a traction
force on the moving plane element 22 towards the low-
er transverse edge 14. In this way, the first sealing ele-
ment 21 is uniformly compressed along its own entire
extension and the overall vertical bulk of the lower seal
15 decreases homogeneously. This allows the flat
structure 11 to be positioned at a particularly low level
with the lower transverse edge 14 very close to the
floor. Once the flat structure 11 is blocked in place, it is
possible to release the actuating group 60 of the lower
seal 15 in such a way that it expands and adheres
homogeneously against the floor. The engagement be-
tween the lower seal 15 and the floor thus becomes
watertight.
[0106] In particular, the actuating group 60 of the low-
er seal 15 can be made similarly to the actuating group
30 of figures 1‑5, with the moving plane 22 of the
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layered lower seal 15 having a pair of extensions 24
which develop substantially from the end portions of
the moving plane 22, orthogonally thereto 22 and par-
allel to the flat structure 11 and the actuating group 60
of the lower seal 15 acting on the extensions 24. In
particular, each of the extensions 24 carries a hook
24b in which it engages a metal wire 63 in turn con-
nected to a lever 64 constrained to rotate around a
horizontal rotation axis R’.

Claims

1. Flood protection barrier (10) configured to at least
partially close in a watertight manner an access
opening to a room of a building comprising:

- a flat structure (11) comprising a front plane
(12), a rear plane (12’), a first and a second
vertical edge (13,13’), a lower transverse edge
(14) and an upper transverse edge (14’); and
- a pair of side seals (20), wherein each side
seal (20) of the pair of side seals (20) is posi-
tioned at a respective vertical edge (13,13’);

characterized in that at least one side seal (20) of
the pair of side seals (20) is a layered seal com-
prising at least a first sealing element (21) coupled
to a respective vertical edge (13,13’), a moving
plane element (22) coupled to the first sealing ele-
ment (21) and at least a second sealing element
(23) coupled to the moving plane element (22),
wherein the moving plane element (22) and the
second sealing element (23) extend substantially
for the entire development of the first sealing ele-
ment (21) along the vertical edge (13,13’).

2. Flood protection barrier (10) according to claim 1,
wherein the first sealing element (21) extends sub-
stantially for the entire development of the vertical
edge (13,13’).

3. Flood protection barrier (10) according to claim 1 or
2, wherein the first sealing element (21) and/or the
second sealing element (23) is of the deformable
and/or compressible type, preferably made of at
least one material selected from the group consist-
ing of PVC, EPDM, PP, rubber and a soft material
suitable for providing a watertight seal.

4. Flood protection barrier (10) according to any one
of claims 1 to 3, wherein the first sealing element
(21) and/or the second sealing element (23) is
made of a foamed and/or expanded material, with
open cells or closed cells or semi-closed cells.

5. Flood protection barrier (10) according to any one
of the preceding claims, comprising at least one

actuating group (30) associated with the at least
one layered side seal (20), wherein the actuating
group (30) is at least configured to act on the
layered side seal (20) to reduce its lateral bulk.

6. Flood protection barrier (10) according to claim 5,
wherein the actuating group (30) is further config-
ured to act on the layered side seal (20) to press
the layered side seal (20) against a wall of the
opening.

7. Flood protection barrier (10) according to claim 5 or
6, wherein the actuating group (30) is configured to
assume at least a first configuration in which it acts
on the moving plane element (22) to bring it closer
to the vertical edge (13,13’).

8. Flood protection barrier (10) according to any one
of claims 5 to 7, wherein the actuating group (30) is
configured to assume at least a second configura-
tion in which it acts on the moving plane element
(22) to move it away from the vertical edge
(13,13’).

9. Flood protection barrier (10) according to any one
of claims 5 to 8, wherein the moving plane element
(22) comprises at least one extension (24) which
develops orthogonally to the moving plane element
(22) and parallel to the flat structure (11), wherein
the actuating group (30) is configured to exert at
least a traction force on the extension (24).

10. Flood protection barrier (10) according to claim 9,
wherein the actuating group (30) comprises an L-
shaped lever (31) hinged to a first end of a curved
connecting rod (32), wherein a second end of the
curved connecting rod (32) is constrained to slide
within a slot (24a) made on the extension (24) of
the moving plane element (22).

11. Flood protection barrier (10) according to claim 9,
wherein the actuating group (30) comprises a me-
tal wire (33) in turn connected to a lever (34) con-
strained to rotate around a vertical rotation axis
(R), wherein the extension (24) carries a hook
(24b) in which it engages the metal wire (33).

12. Flood protection barrier (10) according to claim 9,
wherein the actuating group (30) comprises a cen-
tral nut screw (35) coupled to a pair of tie rods (36)
each fixed to a respective central extension (24) of
the moving plane element (22).

13. Flood protection barrier (10) according to claim 12,
wherein a second tie rod of the pair of tie rods
comprises a head that freely engages an internal
seat of the nut screw.
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14. Flood protection barrier (10) according to any one
of the preceding claims, comprising an anchoring
group (40) for constraining the flat structure (11) to
the walls of the opening, wherein the anchoring
group (40) comprises at least one pair of first cams
(41), wherein each cam (41) of the at least one pair
of first cams (41) is positioned at or near a respec-
tive vertical edge (13,13’) and is shaped like a spir-
al portion, and wherein each cam (41) of the at
least one pair of first cams (41) is hinged on a
respective vertical pin (42) integral with the flat
structure (11) and is elastically preloaded by elastic
means (44) in such a way that, when the barrier is
mounted at the access opening in such a way that
the cams (41) of the at least one pair of first cams
(41) are in frictional contact against a vertical wall
of the opening, an orthogonal force component ap-
plied to the flat structure (11) causes a rotational
thrust of the cams of the pair of first cams (41) in
the opposite direction to each other.

15. Flood protection barrier (10) according to claim 14,
wherein a tip portion (41a) of a first cam (41) of the
at least one pair of first cams (41) develops from
the respective vertical pin (42) in the opposite di-
rection to a development of a tip portion (41a) of a
second cam (41) of the at least one pair of first
cams (41) from the respective vertical pin (42).
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