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(54) Flood-proof doors

(57) The present invention provides a flood-proof tight seals and resisting the action of flood water on an
door (1; 2; 30) comprising: a door frame (3) with a first outer face of the hinged door (2).

sealing member (5) provided around an outer periphery;
and a PVCu hinged door (2) pivotally mounted to the door
frame (3) and with a second sealing member (4) provided
around an outer periphery wherein the hinged door (2) £ 6
comprises an outer frame (6) enclosing one or more door = Son "
panels (7), the outer frame defines an internal volume, ) -
an internal reinforcing member is located within the in-
ternal volume and a free space within a lower portion of / i
the outer frame is filled with waterproof foam; and a lock- =
ing system (9) formed along a closing side, lower side &
and hinged side of the hinged door (2) comprising at least o
one locking means (10) in a closing side of the hinged )
door (2), at least one locking means (12) in a lower side
of the hinged door (2) and at least one locking means 1 Y7
(13) in a hinged side of the hinged door (2), wherein all
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of the locking means (10, 12, 13) of the locking system 4H § i

(9) may be operated by a single locking mechanism % g - siig—F
through a system of cams and sliders. When the hinged §§ 2 B ‘“’%

door (2) is in a closed position within the door frame (3), o | /gé 3{’?% ——
the first sealing member (5) provides a first watertight g £ 7. - ﬁié

seal between the hinged door (2) and the door frame (3) gis A Big

and the second sealing (4) member provides a separate %E% E:‘z ;i

second watertight seal between the hinged door (2) and
the door frame (2). The flood-proof door (1; 2; 30) is par-
ticularly suitable for protecting properties against flash
floods. The flood-proof door (1; 2; 30) is advantageous
as it has two watertight seals. Furthermore the hinged Figure 2
door (2) can be locked in position within the door frame
(3) completely around a lower portion of the hinged door
(2) thereby enabling the maintenance of the two water-
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Description
Field of Invention

[0001] The presentinvention relates to the flood-proof-
ing of buildings, In particular, the present invention pro-
vides doors that, closed, make a building flood-proof and
thereby prevent ingress of water into a building through
doorways,

Background

[0002] Many buildings are located in positions where
they are vulnerable to flooding. For example, there are
an increasing number of houses being constructed on
flood plains that are susceptible to flash floods. During
floods buildings can be damaged by the ingress of water.
This damage can affect the contents of the building, can
be costly to repair and can put a building out of use for
several weeks or months.

[0003] Typically, the most vulnerable part of a building
during Hoods are the external doorways. Doorways are
not watertight and, as such, even if a door within a door-
way is closed, substantial amounts of water can enter a
building through the gaps between the doors and the
doorframes within which they are mounted. There are
various water-tight doors that are currently available
(such as those present within sea vessels) but these
doors can be expensive, unsightly and are generally not
suitable for residential or standard commercial proper-
ties. As a result, current flood-proof doors are rarely if
ever fitted to typical residential or commercial buildings.
Therefore, during floods the doorways of these buildings
remain vulnerable and, if protected at all, are protected
by the placing of sandbags or similaritems on the external
side of the door. However, sandbags and other similar
items are relatively ineffective at preventing wateringress
and can only be positioned if the relevant person has
prior warning of a flood.

[0004] Importantly, sandbags and other similar items
for protecting buildings against flooding can not be posi-
tioned if a flood develops rapidly, for example a flash
flood, or the relevant person is not warned for any other
reason. Currently, protection of buildings against flash
floods is generally not possible.

[0005] In light of the above, there is a need for flood-
proof doors that are capable of preventing water entering
a building during a flood and that are suitable for use on
normal residential and commercial buildings. The doors
should either be permanently flood-proof when closed or
should be able to be made flood-proof substantially in-
stantly in order to allow them to protect a property against
flash flooding. Preferably any such doors should be
cheap to manufacture and install, The doors should have
substantially the same appearance and operation as con-
ventional doors such thatthey may be used unobtrusively
and normally during the long periods when a building is
not within a flood.
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Summary of Invention

[0006] The present invention provides a flood-proof
door for a building comprising:

a door frame with a first sealing member provided
around an outer periphery;

a hinged door pivotally mounted to the door frame
and with a second sealing member provided around
an outer periphery; wherein:

the hinged door comprises an outer frame
formed of PVCu enclosing one or more door
panels also formed of PVCu;

the outer frame of the hinged door defines an
internal volume;

within a lower portion of the hinged door free
space within the internal volume of the outer
frame is substantially filled with a waterproof
foam; and

the outer frame of the hinged door further com-
prises an internal reinforcing member located
within the internal volume; and

alocking system substantially formed along a closing
side, lower side and hinged side of the hinged door
and comprising at least one locking means in a clos-
ing side of the hinged door, at least one locking
means in a lower side of the hinged door and at least
one locking means in a hinged side of the hinged
door, wherein all of the locking means of the locking
system are operated by a single locking mechanism
through a system of cams and sliders;

wherein, when the hinged door is in a closed position
within the door frame, the first sealing member provides
a first watertight seal between the hinged door and the
door frame and the second sealing member provides a
separate second watertight seat between the hinged
door and the door frame.

[0007] The door of the present invention is advanta-
geous over conventional doors as, instead of having only
onelocking means that may be engaged to Sock a hinged
door to a door frame substantially at a mid-point of an
outer side of the hinged door, the locking system of a
door according to the present invention comprises a plu-
rality of locking means that may be engaged to lock the
hinged door to the door frame substantially around an
outer side, a lower side and a hinged side of the hinged
door. A locking system formed in this manner is advan-
tageous as it may securely lock a hinged door in place
within a door frame and thereby help the door resist buck-
ling or opening under the action of flood water on as outer
face of the door. Additionally, locking the hinged door in
position within the door frame about an outer side, a lower
side and a hinged side ensure that the first and second
watertight seals are held in position and no leaks can be
formed between the hinged door and the door frame
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about the locked sides of the flood-proof door. The lock-
ing system of the present invention is particularly advan-
tageous for inwardly opening doors as it ensures that
during a flood event the hinged door of an inwardly open-
ing flood-proof door according to the present invention
is not forced open by the force of the flood water acting
on an external face of the hinged door.

[0008] The presence of a first and a second watertight
seal between the hinged door and the door frame is ad-
vantageous because, as there are two substantially sep-
arate watertight seals between the hinged door and the
door frame that may be securely locked in position by
the locking system of the present invention, it is not pos-
sible for flood water to enter any building in which the
flood-proof door is fitted between the hinged door and
the door frame. As will be readily appreciated, the pres-
ence of two watertight seals is advantageous over a sin-
gle seal as it provides a degree of redundancy in the
flood-proofing of the door. In particular, if a portion of one
of the sealing members is damaged such that seal is no
longer completely watertight then the other of the sealing
members will still high degree of water tightness between
the hinged door and the door frame and the door may
continue to be substantially flood-proof.

[0009] The hinged door of the present invention is
formed of art outer frame enclosing one or more door
panels wherein the outer frame of the hinged door defines
an internal volume. The outer frame of the hinged door
is formed of PVCu in a conventional manner such that it
has an internal volume.

[0010] During a flood there may be significant force
acting on an outer side of a closed flood-proof door due
to the weight of water, In order to resist this force the
outer frame of the hinged door is reinforced by an internal
reinforcing member located within the internal volume of
the outer frame. A suitable internal reinforcing member
may be formed in any manner apparent to a person
skilled in the curt, In a preferred embodiment of the
present invention the internal reinforcing member may
comprise a plurality of stainless steel locations that are
located within the internal volume of the outer frame and
suitably shaped to provide strength and rigidity to the
outer frame. However, it is to be appreciated that the
internal reinforcing member may be made of any suitably
resident material or combination of materials.

[0011] Free space in the internal volume of the hinged
door of a flood-proof door according to the present in-
vention is substantially filled with waterproof foam. Filling
the free space of the internal volume with a waterproof
foam ensures that water cannot pass through the door
through any cracks or gaps that may be present in the
outerframe. Preferably, all of the free space in the internal
volume of an outer frame will be filled with a waterproof
material. However, in embodiments of the invention only
a lower portion of the flood-proof door will be watertight.
In such embodiments only the part of the outer frame that
forms part of the lower portion of the flood-proof door
may be filled with a waterproof material.
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[0012] The one or more door panels of a flood-proof
door according to the present invention are also formed
of PVCu, They may either be substantially solid or may
each define an internal volume, In the same manner as
the outer frame, if the one or more door panels each
define an internal volume the one or more door panels
may be reinforced with an internal reinforcing member
and/or any free space within the one or more door panels
may be filled with a waterproof foam.

[0013] The first sealing member and the second seal-
ing member may be formed of any suitable material. The
material should have suitable physical properties such
as hardness, elongation, tensile strength, tear strength
and compression. The material should also be resistant
to heat and ageing and should not substantially increase
in weight when wet, orincrease in volume when exposed
to oil, The material should also be resistant to ozone deg-
radation. In a preferred embodiment of the invention the
first and second sealing members are formed of vulcan-
ised rubber. However, other alternative materials may
also be suitable. For example, the skilled person will be
aware of synthetic elastomers which are suitable alter-
natives to vulcanised rubber. One particularly suitable
synthetic elastomer from which the first and second seal-
ing members of a door according to the presentinvention
may be formed is Vitaprene ® as sold by Vita Thermo-
plastics Polymers.

[0014] As will be appreciated, it is necessary for many
doors to have drainage holes. However, drainage holes
cannot be present in a door that is entirely flood-proof as
flood water would be able to pass through the door
through the drainage holes. Therefore, in flood-proof
doors according to the present invention, drainage holes
are not provided if the whole of the door is intended to
be flood-proof. However, embodiments of the present
invention may not be entirely flood-proof but may instead
only have a lower portion that is flood-proof such that if
the external water level remains below the height of the
flood-proof lower portion water cannot pass through the
door. In such embodiments drainage holes may be pro-
vided through the door and may be located above the
lower portion of the hinged door of the flood-proof door.
[0015] Provided the locking system comprises at least
one locking means in a closing side of the hinged door,
at least one locking means in a lower side of the hinged
door and at least one locking means in a hinged side of
the hinged door, the locking system may comprise any
number of locking means that the skilled person thinks
appropriate. In a preferred embodiment of the invention
the locking system comprises at least two locking means
in the hinged side of the hinged door. In a flood-proof
door according to the present invention that is only flood-
proof in a lower portion it is preferable that these at least
two locking means are located in the lower portion of the
hinged door. It may also be preferable that the locking
system comprises at least two locking means in the lower
side of the hinged door. It may also be preferable that
the locking system comprises at least three locking
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means in the closing side of the hinged door: a central
locking means located substantially in the middle of the
closing side, an upper locking means located adjacent
an upper end of the closing side and a lower locking
means located adjacent a lower end of the closing side.
[0016] The locking means of the locking system of the
present invention may be any locking means apparent
to a person skilled in the art. It is generally anticipated
that the locking means will comprise bolts. However, it
is to be understood that alternative locking means, such
as latches, books or any other similar locking means may
be used for one or more of the locking means of a locking
system of a flood-proof door according to the present
invention.

[0017] The locking means of the locking system is op-
erated by a single locking mechanism using a combina-
tion of sliders and cam looks in a conventional manner,
[0018] Flood-proof doors according to the present in-
vention may be either outwardly opening or inwardly
opening, Flood-proof doors according to the present in-
vention are particularly suitable for use as inwardly open-
ing doors because the locking system of the doors will
secure a door from opening inwardly under the action of
flood water acting on an outer face of the door.

[0019] An embodiment of the present invention com-
prises a double outwardly flood-proof door comprising
an outwardly opening flood-proof door according to the
present invention and an outwardly opening door com-
prising: a door frame with a first sealing member provided
around an outer periphery; and a hinged door pivotally
mounted to the door frame and with a second sealing
member provided around an outer periphery. wherein,
when the hinged door is in a closed position within the
door frame, the first sealing member provides a first wa-
tertight seal between the hinged door and the door frame
and the second sealing member provides a separate sec-
ond watertight seal between the hinged door and the door
frame. That is, an embodiment of a double outwardly
opening door may comprises a first door according to the
present invention and a second door substantially ac-
cording to the present invention but lacking the locking
system of a door according to the present invention.
[0020] Alternative embodiments of a double outwardly
opening door according to the presentinvention may sub-
stantially comprise two individual outwardly opening
doors according to the present invention in a manner that
will be immediately understood by a person skilled in the
art.

[0021] Further features and advantages of the present
invention will be apparent from the specific embodiments
that are illustrated in the drawings and are described be-
low.

Drawings

[0022]

Figure ! 1 is a schematic drawing of a preferred em-
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bodiment of a single outwardly opening flood-proof
door according to the present invention;

Figure 2 is a second schematic drawing of the flood-
proof door of Figure, 1;

Figure 3 is a schematic drawing of a hinged door of
a preferred embodiment of a single inwardly opening
flood-proof door according to the present invention;
Figure 4 is a schematic drawing of a door frame of
a preferred embodiment of the flood-proof door of
Figure 3.

Figure 5 is a further schematic drawing of the flood-
proof door of Figures 3 and 4;

Figure 6 is a schematic drawing of preferred embod-
iment of double outwardly opening flood-proof doors
according to the present invention;

Figure 7 is a schematic drawing of the locking system
of the double outwardly opening flood-proof doors
of Figure 6; and

Figure 8 is an exploded schematic drawing of a lock-
ing system of a single inwardly or outwardly opening
door according to the present invention.

[0023] An outwardly opening flood-proof door 1 ac-
cording to a preferred embodiment of the present inven-
tion is shown in Figure 1. The flood-proof door 1 com-
prises a hinged door 2 and a door frame 3. A second
sealing member 4 is provided around a periphery of an
inner face of the hinged door 2 and first sealing member
5 is provided around a periphery of the door frame 3. The
first and second sealing members 4, 5 are substantially
formed of rubber gaskets formed of vulcanised rubber.
[0024] The hinged door 2 comprises an outer frame 6
surrounding two door panels 7. The outer frame 6 and
the door panels 7 are formed out of a PVCu shell which
defines an internal volume. The outer frame 6 of the
hinged door 2 is reinforced with stainless steel reinforcing
members (not shown) positioned within the internal vol-
ume to provide sufficient resilience to resist the force of
flood water acting upon its outer face. The free space
within the internal volume of the outer frame 6 and the
door panels 7 is fined with waterproof foam up to a height
of approximately 900mm from the bottom side of the
hinged door 2.

[0025] Similarly, the door frame 3 is also formed of a
PVCu shell which defines an internal volume. The door
frame 3 is reinforced with stainless steel reinforcing mem-
bers (not shown) positioned within the internal volume to
provide sufficient resilience to resist the force of flood
water acting upon its outer face. The free space within
the internal volume of the door frame 3 is filled with wa-
terproof foam (indicated by heavy dotted lines in Figure
2) up to a height of approximately 900mm from the bottom
side of the door frame 3.

[0026] As can be seen in Figure 2, drainage holes 8
are formed in a horizontal portion of the hinged door 2
that is between the door panels 7. The drainage holes 8
are located more than 900mm above the bottom side of
the hinged door 2. The flood-proof door has a locking
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system 9 substantially formed along a closing side, lower
side and hinge side of the hinged door 2. The locking
system 9 comprises a single locking mechanism (not
shown) and a plurality of bolts 10 that are located along
the closing side of the hinged door, one bolt 11 located
at an end of a upper side of the hinged door adjacent the
closing side, three bolts 12 located along the lower side
of the hinged door and two bolts 13 located at a lower
portion of the closing side of the hinged door. The locking
mechanism acts to operate all of the bolts 10, 11 of the
locking system 9 through a system of cams and sliders
(not shown), When the locking system 9 is in the locked
position the bolts of the locking system 9 extend into co-
operatively formed recesses in the door frame 3.
[0027] When the hinged door 2 is closed within the
door frame 3 the first sealing member 4 forms a first wa-
tertight seal between an inner face of the hinged door
and the door frame and the and the second sealing mem-
ber 5 forms a second watertight seal between the inner
face of the hinged door and the door frame. In this manner
the hinged door 2 is tightly sealed within the door frame
3 and the lower portion of the flood-proof door 1 (the
portion below the drainage holes) is substantially flood-
proof.

[0028] An inwardly opening flood-proof door 20 ac-
cording to the present invention is shown in Figures 3 to
5. Other than the orientation in which the door 20 opens,
the features of the inwardly opening flood-proof door 20
are substantially identical to the features of the outwardly
opening flood-proof door 1 shown in Figures 1 and 2 and
discussed above. Therefore, the same reference numer-
als have been used to indicate features of the inwardly
opening door 20 as have been used for the outwardly
opening door 1.

[0029] In both the outwardly and inwardly opening
doors 1, 20, when locked, the bolts 10, 11, 12, 14 act to
resist the action of flood water operating on an external
face of the hinged door. Bolts 12, 13 are located on the
lower side of the hinged door 2 and the lower portion of
the hinged side of the hinged door 2 as the closing side
of the hinged door is already bolted by the bolts 10 and
it is only the lower portion of the hinged door that would
be acted upon by flood waters during a normal flash flood
event. Having bolts 10, 12, 13 positioned completely
around a lower portion of the doors 1, 20 acts to ensure
thatthe seals 4, 5 ofthe doors 1, 20 are properly engaged
and water-tight about this portion of the doors as well as
ensuring that the lower portion of the doors are securely
locked.

[0030] Figures 6 and 7 show a double outwardly open-
ing door 30 according to the present invention. The dou-
ble outwardly opening door 30 comprises a single unitary
door frame 3 extending around two hinged doors 2, 31.
Theright-hand of the hinged doors 2 is substantially iden-
tical to the hinged door of the single outwardly opening
door | illustrated in Figures 1 and 2. The left-hand of the
hinged doors 31 is substantially the same as the right
hand of the hinged doors 2 but has a different locking
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system 32. In particular, the locking system 32 of the left-
hand door comprises only three bolts 33, 34, 35: one bolt
33 on the lower side of the hinged door, one bolt 35 at
an upper side of the hinged door and one bolt 34 centrally
located on a closing side of the hinged door. However,
it is to be appreciated that a double outwardly opening
door 30 could comprise two hinged doors 2 substantially
identical to the hinged doors 2 of Figures 1 and 2.
[0031] A locking system 9 for a further embodiment of
a single inwardly or outwardly opening door according to
the present invention is shown in Figure 8. The locking
system 9 comprises a number of cams and sliders 40
that operate a plurality of bolts 10,12, 13 and latches 41
located around the periphery of the locking system.
[0032] Specifically the locking system 9 comprises two
bolts 13 that are located on a lower portion of the hinge
side of a door, a single bolt 12 located on the lower side
of the door, three bolts 10 located on the closing side of
the hinge door on the door and three hook latches 41
located on the closing side of the closed door. All of the
bolts 10, 12, 13 and latches 41 are operated and locked
by the locking mechanism comprising a locking cylinder
42 and a door handle 43, which are located in the con-
ventional position for an inwardly or outwardly opening
door. The bolts 10, 12, 13 are all mounted on cams and
sliders 40 that are operated by the locking mechanism
such that locking the locking mechanism moves each of
the bolts 10, 12, 13 in a direction along a side of the door
from an unlocked position to a locked position and un-
locking the locking mechanism moves each of the bolts
10, 12, 13 in an opposite direction along a side of the
door from the locked position to an unlocked position.
The hook latches 41 are operated by the locking mech-
anismin a conventional manner. Thatis, when the locking
mechanism is locked the hook latches 41 are moved to
the position shown in the Figure and when the locking
mechanism is unlocked the hook latches 41 are retracted
within the door. The cams and sliders 40 are substantially
conventional components that will be known to the per-
son skilled in the art,

[0033] In order to allow the bolts 10, 12, 13 and the
hook latches 41 to lock a door a plurality of cooperatively
positioned and formed apertures 44 are formed in the
door frame (not shown). The apertures 44 for the bolts
10, 12, 13 and the hook latches 41 are formed in a con-
ventional manner.

Claims
1. A flood-proof door (1; 20) for a building comprising:

a door frame (3) with a first sealing member (5)
provided around an outer periphery;

a hinged door (2) pivotally mounted to the door
frame (3) and with a second sealing member (4)
provided around an outer periphery; wherein:
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the hinged door (2) comprises an outer
frame (6) formed of PVCu enclosing one or
more door panels (7) also formed of PVCu;
the outer frame (6) of the hinged door (2)
defines an internal volume; within a lower
portion of the hinged door (2) free space
within the internal volume of the outer frame
(6) is substantially filled with a waterproof
foam; and

the outer frame (6) of the hinged door (2)
further comprises an internal reinforcing
member located within the internal volume;
and

a locking system (9) substantially formed along
a closing side, lower side and hinged side of the
hinged door (2) and comprising at least one lock-
ing means (10) in a closing side of the hinged
door (2), at least one locking means (12) in a
lower side of the hinged door (2) and at least
one locking means (13) in a hinged side of the
hinged door (2), wherein all of the locking means
(10, 13, 13) of the locking system (9) are oper-
ated by a single locking mechanism through a
system of cams and sliders;

wherein, when the hinged door (2) is in a closed
position within the door frame (3), the first seal-
ing member (5) provides a first watertight seal
between the hinged door (2) and the door frame
(3) and the second sealing member (4) provides
a separate second watertight seal between the
hinged door (2) and the door frame (3),

A flood-proof door (1; 20) according to claim 1,
wherein the locking system (9) comprises at least
onelockingmeans (11) inan upper side of the hinged
door (2).

A flood-proof door (1; 20) according to claim 1 or
claim 2, wherein the locking system (9) comprises
at least two locking means (13) in the hinged side of
the hinged door (2) located in a lower portion of the
door (1).

A flood-proof door (1; 20) according to any of claims
1 to 3, wherein the locking system (9) comprises at
least two locking means (12) in the lower side of the
hinged door (2).

A flood-proof door (1; 20) according to any of claim
1, wherein the locking system (9) comprises at least
three locking means (10) in the closing side of the
hinged door (2): a central locking means (10) located
substantially in the middle of the closing side, an up-
per locking means (10) located adjacent an upper
end of the closing side and a lower locking means
(10) located adjacent a lower end of the closing side.
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6.

10.

11.

12.

Aflood-proof door (1; 20) according to any preceding
claim, wherein the locking means (10, 11, 12, 13) of
the locking system (9) are bolts.

Aflood-proofdoor (1; 20) according to any preceding
claim, wherein the internal reinforcing member is
formed of stainless steel.

Aflood-proof door (1; 20) according to any preceding
claim, wherein the first sealing member (5) and the
second sealing member (4) are substantially formed
of vulcanised rubber.

Aflood-proof door (1; 20) according to any preceding
claim, having a plurality of drainage holes (8) are
formed through the hinged door (2) above the lower
portion of the hinged door (2).

An outwardly opening flood-proof door (1; 20) ac-
cording to any preceding claim.

An inwardly opening flood-proof door (1; 20) accord-
ing to any of claims 1 to 10.

A double outwardly flood-proof door (30) for a build-
ing comprising an outwardly opening flood-proof
door (1) according to claim 10 and an outwardly
opening door comprising:

a door frame (3) with a first sealing member (5)
provided around an outer periphery; and

a hinged door (31) pivotally mounted to the door
frame (2) and with a second sealing member (4)
provided around an outer periphery;

wherein, when the hinged door (31) isina closed
position within the door frame (2), the first seal-
ing member (5) provides a first watertight seal
between the hinged door (31) and the door
frame (2) and the second sealing member (4)
provides a separate second watertight seal be-
tween the hinged door (31) and the door frame

).
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