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Description
Field of the invention

[0001] The presentinventionrelatestoairvents. Inpar-
ticular, it relates to a vent, a method for mounting a vent,
and a vent kit.

Background of the invention

[0002] Passive air vents are a common way to replace
stale air with fresh air. Many state-of-the-art air vents are
able to provide a high flow with relatively low noise while
providing cover against for instance rain and birds, but
have disadvantages.

[0003] For instance, louvre-type vents are simple and
provide some protection against rain, but they tend to be
noisy, and they not particularly rainproof by any standard.
[0004] Patent publication CA 2,405,534 discloses a
roof vent that comprises two parts, a cover and a conduit.
The conduit, with a pipeline already attached, is said to
be easily connected to the cover, after the cover has been
installed on a roof.

[0005] The conduit will plug into the cover making in-
stallation "easy". The vent includes a channel or moat
which surrounds the outlet of the conduit. Thus, if during
extreme weather conditions, moisture passes into the
cover from outside through its opening and if it gets past
the door flap, the description claims that it will be trapped
in the channel.

[0006] Patent publication US 2012/015596 relates to
two devices that are used to let fresh air in or through a
window or opening but at the same time keep rain or any
other kind of precipitation out. Itis stated that itis a device
that will enable people to keep a window or an opening
open even in inclement weather or when precipitation of
any kind threatens to enter the opening or window.
[0007] Patent publication GB 613,720 relates to venti-
lating openings, and in particular to louvres arranged with
gutters for carrying rain.

[0008] Document FR 2 529 929 A1 discloses a vent
comprising: a support frame having an inner perimeter,
a set of blades arranged in an array, the first end of each
blade is attached to a corresponding first part of the
frame, and the second end of each blade is attached to
a corresponding second part of the frame, a first sub-
stantially flat portion forms an initial part of a cross-section
of each blade, and the first substantially flat portion is
followed by a ridge or valley portion.

Summary of the invention

[0009] In a first aspect, the invention provides a vent
according to claim 1.

[0010] A well-known vent not part of the invention il-
lustrated schematically in Fig. 1 comprises blades 103a,
103b, 103c attached to a frame 101. The vent also has
a cover flange 102 for fitting the vent against a surface,

10

15

20

25

30

35

40

45

50

55

such as a wall. The blades are flat and arranged at an
angle. This provides some protection against rain, which
is illustrated as element 121, but there is a significant
amount of splashing when rain hits the blades, causing
drops to get through the vent, as illustrated by drops 122.
Furthermore, the angling of the blades causes air to be
redirected, resulting in an uneven pressure profile across
the vent going from the top of the vent to the bottom of
the vent in Fig. 1.

[0011] Fig. 8 illustrates a cross-section of a vent not
part of the invention similar to the one in Fig. 1, although
the vent 800 in Fig. 8 has blades that allow more rain to
enter through the vent. Blades 803a, 803b, and 803c are
separated so much thatrain can pass between the blades
relatively easily, especially in the presence of gusts.
[0012] Neither of the references mentioned in the
"Background of the invention" section discloses the first
substantially flat portion of a blade being at least partly
separated from the inner perimeter of a frame by an open-
ing allowing water to drain from the first substantially flat
portion onto the inner perimeter.

[0013] Examples of cross-sections in accordance with
the present invention are shown in Figs. 5a, 5¢ and 5d
and will be discussed later in the specification.

[0014] The presentinvention differs from these known
vents at least by comprising blades that are not flat, but
have a flat portion followed by a ridge or valley portion.
Vents in accordance with the present invention create
significantly less noise, they may provide a significantly
lower pressure drop, and they provide much better rain
protection compared to the vents in Figs. 1 and 8. Patent
publication CA 2,405,534 illustrates entirely flat blades
and is therefore not remotely capable of providing the
crucial effects provided by the present invention, for in-
stance that of leading water to the perimeter for draining
along the perimeter and at least partly inhibiting water
from entering through the vent. In GB 613,720, gutters
are a crucial feature. The present invention has flat por-
tions forming initial parts of the cross-sections. US
2012/015596 also does not describe the blade shapes
of the present invention. In US 2012/015596 , blades are
either substantially the same as known simple louvres,
or they are not adapted to allow rain to drain onto an inner
perimeter and drain along the inner perimeter, or the
blades are not fixed on the inner perimenter of a frame
in each end, and each blade is essentially a gutter, and
water runs from gutter to gutter, zigzagging down near
the middle of the vent seen from a front side.

[0015] Fig. 7 illustrates another known vent 700 which
is not part of the invention, specifically designed to pre-
vent rain from entering. Blades 703a, 703b, 703c are
arranged in an array. The blades are configured with var-
ious appendages 751, 752, 753 for catching rain and
mist. Due to appendages 751 and 753, the blades at the
entry and exit of the vent experience vortices. The spe-
cific design also results in a significant pressure drop
across the vent, which is not desirable. The large angle
of the blades relative to causes air 741, 742 to be redi-
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rected, contributing to the significant pressure drop. Em-
bodiments of the present invention differ from the ventin
Fig. 7 at least in that the initial portion of the blades are
substantially flat, i.e. without crooked appendages.
[0016] Not visible in Figs. 1, 7 and 8 is the lack of an
opening between the blades and the respective frames,
which prevents water to drain to and along the inner pe-
rimeter.

[0017] Preferably, there is an opening at least 0.5 mm
wide from the blade to the inner perimeter, such as at
least 1 mm wide, such at least 1.5 mm wide, such as at
least 2 mm wide. A larger distance allows a larger flow
of water to drain from the blades onto the inner perime-
ters. However, if the distance is too large, rain will be able
to travel along the inner perimeter, through the vent, at
higher wind speeds.

[0018] The ridge or valley portion helps capture rain.
In fact, aridge is preferred, as this provides a surprisingly
effective protection against rain. The flatness of the initial
part of the cross-section prevents creation of vortices, as
opposed to the ventillustrated in Fig. 7. More importantly,
however, the first substantially flat portion allows rain to
run along the blade, towards the inner perimeter, and
through the openings as described above.

[0019] Insome embodiments, the first substantially flat
portion of two adjacent blades are substantially parallel
(such as parallel). This provides a smoother air flow
through the vent.

[0020] The cross-section is preferably taken as an in-
tersection between said each blade and a plane which
is perpendicular to a line extending from the first end of
said each blade to the second end of said each blade.
Figs. 5a, 5¢, 5d, 10D(a), 11D(a) and 12D(a) illustrate
such cross-sections.

[0021] In some embodiments, the ridge or valley por-
tion of the cross-section is followed by a second substan-
tially flat portion forming a final part of the cross-section.
Such a second substantially flat portion can be used to
direct the air as desired, but more importantly, it can also
assist in the draining away of water, just like the first sub-
stantially flat portion forming the initial part of the blade.
In some embodiments, the second substantially flat por-
tion of two adjacent blades are substantially parallel.
[0022] The ventframe can have arbitrary shapes, such
as circular or rectangular. This is a matter of design and
could be determined by the specific hole in which the
vent is should fit.

[0023] When air impinges on a front side of a conven-
tional vent along a surface-normal of the front side, air is
redirected because the inlets formed by the blades in
conventional vents are angled, as exemplified by the con-
ventional vent shown in Fig. 1. The blades are angled to
prevent rain from passing through the vent.

[0024] In some embodiments of the present invention,
the first substantially flat portions of two adjacent blades
in the vent form an inlet having an inlet direction that is
substantially parallel to a surface normal of a front side
of the vent, such as parallel to the surface normal. In

10

15

20

25

30

35

40

45

50

55

some embodiments of the invention, the inlet direction
deviates from the surface normal by at most 10 degrees.
[0025] The ventsin Fig. 1 and Fig. 7 have inlets direc-
tions that are angled away from the surface normal di-
rection by about 45 degrees, and the vent in Fig. 8 has
inlet directions of approximately 34 degrees. Such large
inletangles seemto be accepted, even a norm. However,
the inventor of the present invention found that surface-
normal inlets can be used without compromising the
vent’s ability to drain away rain, at large volumes, espe-
cially when the surface-normal inlets are combined with
the other features of the present invention.

[0026] In some embodiments of the present invention,
the second substantially flat portions, if present, of two
adjacent blades form an outlet having an outlet direction
that is substantially parallel to the surface normal, such
as parallel to surface normal. In some embodiments of
the invention, the outlet direction deviates from the sur-
face-normal axis by at most 10 degrees.

[0027] Insome embodiments of the invention, a height,
d,, of a straight through-going vent opening between two
adjacent blades is at most 20 % of a height, d;, of one
of the two adjacent blades. This reduces air resistance
and yet allows for an effective protection against rain.
Ultimately, however, it does allow rain to travel directly
through the vent, which is not desirable, but high wind
speed are necessary for that to happen. In some embod-
iments of the invention, the height, d,, of the through-
going opening is at most 10 % of the height, d,. This
more effectively prevents rain from entering through the
vent directly.

[0028] In some embodiments of the invention, inde-
pendent of whether there is a straight through-going
opening between the blades or blade elements, or not,
the depth of the blades or blade elements , d, (i.e. the
"length" in the blade or blade element in the air flow di-
rection, which is also the length of the cross-section of
the blade or blade element, as illustrated in the drawings)
is preferably between 20 mm and 150 mm, such as be-
tween 50 mm and 150 mm, such as between 50 mm and
120 mm, such as between 50 mm and 100 mm.

[0029] Insome embodiments of the invention, a height
of the blades or blade elements, dp, is between 5 mm
and 50 mm, such as between 5 mm and 30 mm, such
as between 10 mm and 30 mm.

[0030] In some embodiments of the invention, there is
no straight through-going opening between a pair of ad-
jacent blades. This completely prevents rain from travel-
ling straight through the pair of adjacent blades. Rain will
encounter the blade surfaces and be slowed down. This
slowdown provides for a very efficient draining, as the
slower speed of the rain through the vent means that the
rain has more time for draining away towards the inner
perimeter.

[0031] In some embodiments of the invention, the
blade ridge part is smooth, i.e. has no appendages or
edges that cause vortices, eddies, turbulence, or similar
disturbances. This gives the smoothest and least noisy
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performance. In other embodiments of the invention, the
blades have edges. For instance, the ridge may have an
edge, for instance at the top of the ridge.

[0032] In some embodiments of the invention, each
blade is straight in a direction between the blade’s first
end and the blade’s second end. This has some advan-
tages, forinstance ease of manufacturing. However, em-
bodiments of the present invention should, in use, be
arranged so that the blades are not horizontal, to make
sure rain quickly drains towards the perimeter of the
frame. This provides a fast and efficient draining.
[0033] This is improved by providing blades that com-
prise a first blade element extending from the first end of
the blade and a second blade element extending from
the second end of the blade, the first and second blade
elements being joined to one another at a joint position
between the first and the second end of the blade, the
first blade element being joined to the second blade el-
ement at an angle. Preferably, the first blade element is
a mirror version of the second blade element, or at least
substantially a mirror version. In other words, the blade
is symmetrical around the joint position. Considered from
the front, such blades are symmetric. This is aesthetically
advantageous.

[0034] Besides the differences already present be-
tween embodiments of the present invention and prior-
art vents, the division of blades into two that are joined
(at an angle) would be an unnecessary complication in
prior-art vents and would therefore not be applied on pri-
or-art vents.

[0035] A smallest angle, «, between the blade ele-
ments of a blade is between 20 and 160 degrees, such
as between 90 and 150 degrees, such as between 100
and 130 degrees. In some embodiments which are not
part of the invention, the smallest angle is between 150
and 170 degrees. Note thatthere are two angles between
the blade elements of a blade comprising two blade el-
ements, namely the smallest angle, «, and the angle 360-
a.

[0036] In use, the blade elements are typically angled
downwards from the joint position towards the frame.
This, as well as the smallest angle, will be exemplified in
more detail in the detailed description, see e.g. Figs. 2
and 3.

[0037] Insome embodiments of the invention, the vent
comprises a drain configured to carry water away from
a bottom portion of the vent. In some embodiments of
the invention, the drain comprises a duct having an inlet
at said bottom portion of the vent to receive water from
the inner perimeter of the vent and having an outlet con-
figured to drain water out of the duct. The duct encloses
the water, which shields the draining water from winds.
This prevents waterfrom being carried into the vent under
higher wind speeds. This feature cannot be combined
with prior-art vents, since water in prior-art vents is not
led onto an inner perimeter of those vents. Water will
simply slide off blades and fall under the influence of grav-
ity and winds.
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[0038] Another form of drain may be used, such as an
open conduit. However, the open conduit does not shield
the water, and therefore water may be carried into the
vent under high wind speeds.

[0039] A second aspect of the invention provides a
method for mounting a vent in accordance with the first
aspect of the invention; the method being according to
claim 9. The method comprises the features of claim 9,
and in particular: arranging the vent in such a way that
at least two of the blades or blade elements in the array
of blades are slanted from horizontal by at least 10 de-
grees. If the vent is formed from blade elements, prefer-
ably all blade elements are slanted from horizontal by at
least 10 degrees. If the blades in the vent are straight
blades, the aesthetics might be negatively affected. How-
ever, the technical solution works well.

[0040] Prior-art vents are not designed to be arranged
in such a way. Prior-art vents have blades that are ar-
ranged to be horizontal. This gives the best protection
against rain. Arranging a prior-art vent at an angle is
therefore something the person skilled in the art would
avoid.

[0041] In some embodiments of the invention, the
method of mounting comprises mounting a vent in which
each blade comprises a first blade element extending
from the firstend of the blade and a second blade element
extending from the second end of the blade, the first and
second blade elements being joined to one another at a
joint position between the first and the second end of the
blade, the first blade element being joined to the second
blade element at an angle, the vent having a symmetry
axis when considered from a front side of the vent, the
method of mounting comprising arranging the vent so
that the first and second blade elements of each blade
form substantially the same angle with respect to hori-
zontal.

[0042] Anembodimentof the invention of this arrange-
ment is shown in Fig. 3. Each blade element forms an
angle of 30 degrees with respect to horizontal, as also
described later in this specification.

[0043] A third aspect provides a vent kit according to
claim 10.

[0044] In some embodiments of the invention, a first
vent element provides a first part of the blade cross-sec-
tion, and a second vent element provides a second part
of the blade cross-section, and the first and the second
ventelements, when assembled, provide the entire blade
cross-section, whereby a vent in accordance with an em-
bodiment of the first aspect of the invention is provided.
[0045] In some embodiments of the invention, the
blade cross-section of at least two of the vent elements
are identical, or substantially identical. Preferably, at
least two of the vent elements are identical or at least
substantially identical (i.e. not just in terms of their re-
spective blade cross-sections). Substantially refers to the
blade cross-sections being identical, but allowing for oth-
er features, such as fastening means (described below),
material, finishing or other non-essential part of the vent
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element being different between the vent elements. It is
obvious to the person skilled in the art that an insignificant
change shall not render two vent elements non-identical.
[0046] In some embodiments of the invention, each
vent element comprises one or more attachment
means/fasteners for firmly attaching the respective vent
elements to one another to form the vent. One outermost
vent element may for instance comprise a first part of a
snap rivet, such as a male partofa snaprivet, and another
outermost vent element may comprise a corresponding
second part of the snap rivet, such as a female part of
the snap rivet. Alternatively or additionally, two outermost
vent elements comprise respective snap rivet parts of a
snip snap rivet. When the snap rivet parts (male+female
or snip snap parts) are engaged with one another, the
ventin accordance with an embodiment of the first aspect
of the invention is formed. The female part may be a
through hole or it may be a recess comprising locking
means corresponding to a male part. Outermost vent el-
ements are for instance element 1001 and 1003 in Fig.
10A, since they form each end of the vent 1000 shown
in Fig. 10C. Outermost vent elements are 1101 and 1102
in Fig. 11A, since they form respective ends of the vent
1100 shown in Fig. 11C. Outermost vent elements are
1201 and 1204 in Fig. 12A, since they form respective
ends of the vent 1200 shown in Fig. 12C.

[0047] Alternatively or additionally, each vent element
may comprise one or more holes aligned to allow the
vent elements to be attached to one another by inserting
fasteners such as for instance one or more screws or
threaded pin or threaded pins or other threaded part or
threaded parts through the one or more holes, or one or
more nuts with bolts through the one or more holes, or
one or more snap rivets. Other means of attaching the
vent elements together to form the vent may also or al-
ternatively be used. Combinations of different fastening
means may also be used. Generally, it is implicit that the
fastening means of the vent elements and the cover
flange element, if present, are aligned appropriately. Oth-
erwise, a vent in accordance with an embodiment of the
first aspect of the invention would not be provided. Thus,
the feature "aligned" is not used further in this specifica-
tion.

[0048] If screws or threaded pins or other threaded
parts are used, then the suitable internal threading is pro-
vided in at least one of the vent elements. For instance,
at least one of the outermost vent elements may have
an internal threading, and the other outermost vent ele-
ment has a bearing surface for supporting a screw head
of a screw fitting the internal threading, or both outermost
vent elements have internal threading for receiving for
instance a threaded pin, preferably one that comprises
a slot for easy driving. When a screw is used, one out-
ermost vent element needs not have a through hole; a
recess comprising internal threading is sufficient for allow
attachment of the vent elements to one another.

[0049] Latch systems, such as atoggle latch, is anoth-
er attachment means that may be used to attach the vent
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elements to one another. A catch arranged on one vent
element can be caught by a latch arranged on another
of the vent elements, thereby holding the vent elements
together to form the vent.

[0050] Alternatively, the vent parts may be glued or
welded together (using a welding method suitable for the
material from which the vent elements are made).
[0051] In some embodiments of the invention, the kit
comprises a separate cover flange element to be firmly
attached onto another vent element to produce a vent
having a flange for fitting the vent into for instance a hole
in a wall. The flange may shield the perimeter of the hole
in the wall from for instance rain. In some embodiments,
the cover flange element comprises attachment means
as described above for the vent elements. As such, the
cover flange elementis an outermost vent element of the
kit. The attachment means described above apply equal-
ly well to the cover flange element for attaching it to the
other vent elements in the Kkit.

[0052] Insome embodiments of the invention, the cov-
er flange element has a drain part that, when the vent is
assembled, provides the drain in accordance with some
embodiments of the first aspect of the invention. In some
embodiments of the invention, the drain part of the cover
flange element comprises a duct having an inlet at the
bottom portion of the vent to receive water from the inner
perimeter of the vent and having an outlet configured to
drain water out of the duct, away from the blades and
flange element.

[0053] In some embodiments of the invention, the
flange is part of a vent element, i.e. an element that pro-
vides a part of the complete blade cross-section of the
vent.

[0054] Insome embodiments of the invention, the cov-
er flange element provides the bottom portion of the vent.
[0055] A particular ventkitcomprises only a single vent
element and one cover flange element. The considera-
tions above that apply to embodiments of the third aspect
also apply to this particular vent. The single vent element
forms the entire blade cross-section.

Brief description of the drawings vent not part of the
present invention.

[0056]

Figure 1 illustrates a conventional louvre

Figure 2 illustrates a perspective vent in accordance
with an embodiment of the invention.

Figure 3 illustrates a front view of the vent shown in
Figure 2.

Figure 4 is a detailed view of ends of the blades in
the vent shown in Figure 2.

Figure 5a illustrates a cross-section of blades in the
vent shown in Figure 2.

Figure 5b is a detail view of a cross-section of blades
in an alternative embodiment of the invention.
Figure 5c is a detail view of a cross-section of blades
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in another alternative embodiment of the invention.
Figure 5d is a detail view of a cross-section of blades
in yet another alternative embodiment of the inven-
tion.

Figure 6 illustrate flow of rain capture by the vent
shown in Figure 2.

Figure 7 illustrates a prior-art vent not part of the
present invention that can capture rain.

Figure 8 illustrates another conventional louvre vent
not part of the present invention.

Figure 9 illustrates pressure drop for various types
of vents, including known vents and vents in accord-
ance with embodiments of the present invention.
Figures 10A-10D illustrate a vent kit in accordance
with an embodiment of the invention.

Figures 11A-11D illustrate a vent kit in accordance
with an embodiment of the invention.

Figures 12A-12D illustrate a vent kit in accordance
with an embodiment of the invention.

Detailed description of selected embodiments

[0057] In the following, the invention is described in
terms of specific embodiments and with reference to the
accompanying drawings.

[0058] Fig. 2 illustrates a vent 200 in accordance with
an embodiment of the invention. It comprises a frame
201 having an inner perimeter 202. Blades 203a, 203b,
203c, 2044, 204b, 204c are attached to the frame 201 at
respective attachment points. In this view, it can be seen
that blades 204a, 204b, 204c are attached at respective
points 207a, 207b, and 207c. The vent furthermore has
a cover flange 210 for engaging with a wall or similar
surface to fit the vent relatively tightly to the surface. The
vent furthermore has a drain 212 for draining away water
that runs to the bottom of the vent.

[0059] Each blade in the ventin this embodiment con-
sists of two elements. One blade consists of blade ele-
ment 203a that meets blade element 204a at the hori-
zontal midpoint of the vent. Similarly, the blade below it
consists of blade elements 203b and 204b, and the blade
below that consists of blade elements 203c and 204c.
The blade elements of each blade are arranged symmet-
rically around the horizontal midpoint of the vent. Blade
element203ais angled downwards in a direction towards
its attachment point at the frame. Similarly, correspond-
ing blade element 204a is angled downwards in a direc-
tion towards its (visible) attachment point 207a. The
same applies for blade element 203b and corresponding
blade element 204b, and for blade element 203c and
corresponding blade element 204c. The angling of the
blade elements means that water impinging on the
blades will run down the blades by means of gravity.
[0060] Fig. 3 is a frontview of the vent. The figure spe-
cifically illustrates a smallest angle, a, between corre-
sponding blade elements 203a and 204a. The angle in
this example is 120 degrees. Each blade element is an-
gled 30 degrees from horizontal. References 206a, 206b,
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206c¢ illustrate first ends of blade elements, and 207a,
207b, 207c illustrate second ends of blade elements.
[0061] The symmetrical construction of the vent de-
scribed above provides an aesthetically non-provoking
look. Asymmetric vents sometimes annoy some observ-
ers. However, a lack of symmetry is not detrimental to
the effect of the vent, which will still perform well even if
the blade elements do not form approximately the same
angle with respect to horizontal.

[0062] The vent works well within a large range of val-
ues of the angle . An angle as small as 10 degrees from
horizontal for the blade elements still provides a very
large draining effect. However, below that, the draining
effectis substantially reduced. On the other hand, blades
that are closer to vertical, i.e. where the angle between
the blade elementsis e.g. 20 degrees (i.e. =20 degrees)
will also be effective, but the aesthetic aspect suffers
somewhat in this configuration.

[0063] Fig. 5aillustrates the various parts of the blade
cross-sections that characterize this specific embodi-
ment of the invention. Fig. 5a is a cross-section down
through the middle of the vent in Fig. 2. Blade portion
511 is the first substantially flat portion that forms the
initial part of the cross-section of each blade. This portion
is followed by a ridge portion 512. This particular embod-
iment comprises the optional feature of the ridge portion
of the cross-section being followed by a second substan-
tially flat portion forming a final part of the cross-section.
(If the second substantially flat portion is not present, the
ridge portion forms the final part of the cross-section.)
Note that since portion 512 is a ridge, the will be an up-
ward gradient between the first substantially flat portion
and the ridge portion, and a downward gradient from the
ridge potion to the second substantially flat portion.
[0064] Fig. 5a illustrates an important feature of the
present embodiment, namely that rain is not able to pass
through the vent without getting into contact with the vent.
Arrow 560 illustrates the closest water moving in a
straight line would get to travelling directly through the
vent. However, because of the shape of the blades and
distance between them, rain 521 has no chance but to
hit a surface of the blades, where it will break into smaller
drops. Fig. 5a illustrates drops 524 that have run down
the ridge toward the rainy side. As will be described be-
low, these drops will also move "into" the page. This is
because the blade element that supports them is slanted,
as for instance Fig. 3 shows. The drops run to the inner
perimeter, through the openings between the flat parts
and the inner perimeter, and downwards along the inner
perimeter. This will described in more detail in relation to
Fig. 6 later in this specification.

[0065] Fig.4 illustratesthe ventwith a cutaway to better
show an essential feature of the invention, namely the
openings between the flat portions of the blades and the
inner perimeter of the frame. These openings allow the
water to run from the flat portions onto the inner perimeter
202. Conventionally, louvres in vents are arranged to be
horizontal between the frame edges, also shown in Fig.
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1, and there are no openings between the blades and
the frame of the vent. Rain will therefore simply fall off
the blades on the rainy side of the vent, typically in a drip-
wise fashion.

[0066] Fig. 4 illustrates edges of blade elements 404m
and 404n attached to the frame 201. The openings that
separate the flat portions from the frame are visible in
the drawings (also for blade elements below blade ele-
ments 404m and 404n). The right-hand side of the draw-
ing shows blade elements 404m and 404n in more detail,
including their respective attachment points 407m and
407n. Focusing first on blade 404n, arrow 409nillustrates
an opening between the ridge portion of the blade and
the frame 201. Little water actually drains away this far
up the ridge, but the opening allows any water there to
do so. Note that this opening is optional.

[0067] Focusing next on blade 404m, the arrow 410m
illustrates the essential feature that atan end of the blade,
the first substantially flat portion is at least partly sepa-
rated from the inner perimeter by an opening allowing
water to drain from the first substantially flat portion onto
the inner perimeter. The circle at the end of the arrow
410m shows the first substantially flat portion as well as
the opening.

[0068] These openings are also visible in the front view
in Fig. 3, where it can be seen that these openings in the
present case actually form a ring-shaped opening
through the vent along the inner perimeter, interrupted
by the attachment of the blades to the frame.

[0069] Fig.5ashows droplets 522 thatillustrate a drop-
lets and mist of water created at the impact of rain 521.
These droplets/mist tend to move into the vent, away
from the rainy side, due to the air movement. It turns out
that essentially none of these droplets/mist gets through
the vent, even at a rainfall any one is likely to encounter.
Instead, it gets into contact with the blades and run along
the bottom side of the blades towards the inner perimeter,
as illustrated by drop 523. Finally, a relatively small
amount of water fall onto the blade below, as illustrated
by drop 525. Again, by virtue of the slanted configuration
of the blade, this drop will travel towards the inner perim-
eter, through the opening, and downwards.

[0070] Fig. 5a also illustrates another feature of the
present embodiment. At the bottom of the vent, there is
a drain 212 that receives water from the inner perimeter
of the frame through openings 436. From there, the water
drains into a duct and to an outlet 437 pointing down-
wards. This drain provides an important effect: Although
the vent performs well without the duct drain, water may
be able to travel through the vent, forced by wind. The
duct has the advantage that it provides wind cover for
water at the bottom of the vent, thereby preventing the
water from being blown inwards.

[0071] Fig. 5b illustrates blades 504a, 504b, 504c in
an embodiment where the blades are arranged in such
a way that there is a straight through-going opening be-
tween pairs of adjacent blades. Although the drawing
shall not be construed as being drawn to scale, the scale
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in Fig. 5b does indicate that even with straight through-
going openings, rain in unlikely to get through the vent
in a straightline. Most likely, the interaction with the blade
will be similar to that in Fig. 5a.

[0072] Fig. 5b illustrates a height, d,, of a straight
through-going vent opening between two adjacent
blades. A blade height, d,, of one of the blades is also
illustrated. Preferably, the height of the straight through-
going vent opening is at most 20 % of the height of the
blade. However, the depth of the blade, d,, (i.e. its "length"
in the air flow direction, which is also the length of the
cross-section) influences what opening height can be ac-
cepted. The longer the blades, relative to their height,
the higher the opening between blades can be without
rain being able to get through the vent and leaving the
ventinwards. Almost any rain willbe slowed by the blades
and drain off towards the inner perimeter and down-
wards.

[0073] Fig. 5c¢ illustrates another embodiment 591 of
the invention. Here, the ridge is not rounded as in Fig.
5a, butinstead has an edge. This embodiment does pro-
vide good cover against rain, but the edge at the ridge
creates more acoustic noise than the rounded ridge
shown in Fig. 5a. The embodiment does not have a drain
similar to thatin Fig. 5a, but this is straightforward to add.
[0074] Fig. 5d illustrates yet another embodiment 592
of the vent. Here the blades have a valley rather than a
ridge between the first and second substantially flat por-
tions. Intuition might tell some that this vent is more effi-
cientin draining rain. This is actually not the case, by any
means. An important reason for the lower efficiency is
that water is collected in the valley portion. Rain that en-
ters then splashes into the rain collected in the valley
portion, and the geometry allows drops from such splash-
es to travel further into the vent, a process that is en-
hanced by any wind that might be present. Furthermore,
the effective depth of the valley portion is reduced by
water present in the valley.

[0075] In all the embodiments in Figs. 5a to 5d, the flat
portions form straight inlets and outlets. On average,
wind tends to move horizontally. When arranged verti-
cally with the two sides of the vent arranged to be vertical,
straight inlets and outlets results in the least amount of
noise. Inlets in the prior art, for instance those vents
shown in Figs. 1, 7 and 8, have angled inlets. Presuma-
bly, the angled inlets are considered necessary to provide
good cover against rain. It turns out that this is not the
case, as the inventor of the present invention has found.
[0076] Fig. 6illustrates what takes place when the vent
shown in Fig. 2 is exposed to winds and rain, as also
illustrated in Fig. 5a. The reference numbers differ slightly
where necessary. Wind 620 carrying rain 621 reaches
the vent. When rain comes into contact with the blades,
the drops are slowed down and tend to gather on the first
substantially flat portion 511, as illustrated by drops 622.
From there, the drops move towards the perimeter, as
illustrated by line 631, because the blades are slanted.
Due to the openings between the first substantially flat
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parts and the inner perimeter (illustrated in detail in Fig.
4), the drops run onto the inner perimeter and down-
wards, as illustrated by line 632. As described in relation
to Fig. 5a, very little water gets past the ridge 512, as
illustrated by the few and small drops 623. Furthermore,
those drops are effectively stopped or at least slowed
down, and will be carried to the inner perimeter via the
second substantially flat portion 513. As described
above, the major part of those drops attach to the under-
side of the blade above the drops and runs towards the
perimeter.

[0077] Finally, at the bottom of the vent, the water
reaches the drain 212 through opening 436. The drain
212 acts as a duct, leading water towards the outlet 437
of the drain, as illustrated by line 633.

[0078] Fig. 8 illustrates the cross-section of a conven-
tional vent 800 similar to the one in Fig. 1. The vent in
Fig. 8 is more open, though, in the sense that the blades
are less angled relative, and they are separated more.
Notonlyis this vent notvery rain-resistant, italso provides
arelatively high air resistance compared to embodiments
of the present invention described above.

[0079] Fig. 9 is a comparison of the pressure drops at
different air speeds across prior-art vent 800 ("1" in the
legend), prior-art vent 700 ("4" in the legend), and em-
bodiments 200 and 591 of the present invention ("2" and
"3", respectively, in the legend). It is clear that the pres-
sure drop across the prior-art vents is substantially higher
than across the embodiments of the present invention,
actually by a factor of around 2. For prior-art vent 700,
which is highly rain resistant, the factor is around 3. This
is in large part due to the straight inlets of the embodi-
ments 200 and 591. This is a further advantage of these
embodiments, on top of their ability to prevent rain from
entering.

[0080] Fig. 11Aillustrates an embodiment of a vent kit
in accordance with the invention. The kit comprises a
vent element 1101 and a cover flange element 1102. Fig.
11B illustrates the elements in a sideview.

[0081] Fig. 11A also illustrates fastening means
1105a, 1105b, and 1106a for rigidly assembling the vent
element 1101 and flange element 1102 to one another,
forming the vent. A screw or screws or threaded pin or
pins may be inserted through vent element 1101 via hole
or holes 1105a and 1105b, and attached in the fastening
means 1106a (and 1106b, visible in Fig. 11D) of flange
element 1102. In the present example, the fastening
means 1106a, 1106b of the flange element 1102 are re-
cesses comprising an internal threading for receiving a
screw or threaded pin. Other fastening means can be
used, as described previously in this specification. Gen-
erally, some embodiments of the vent kit comprises fas-
teners. Other embodiments do not.

[0082] Fig. 11C illustrates a perspective front view and
a perspective back view of the vent element 1101 and
flange element 1102 assembled into a vent 1100.
(Screws or similar means are not shown engaged into
the fastening means of the vent element and flange ele-

10

15

20

25

30

35

40

45

50

55

ment.)

[0083] Fig. 11D(a) illustrates a cross-section A-A
through the assembled vent 1100, A-A being defined in
the front view Fig. 11D(b). It can be seen that the blade
cross-section resembles a half wave, having a trough in
the left side of each blade and a crest/ridge on the right
side (relative to Fig. 11D).

[0084] Fig. 11D(c) illustrates a sideview of the assem-
bled vent 1100.

[0085] The inventor found that a vent could also be
made of a kit comprising two or more identical, or at least
substantially identical, vent elements designed to pro-
vide, when assembled, a blade cross-section as de-
scribed in relation to embodiments of the first aspect of
the invention. By combining several such identical vent
elements, an increasingly extensive blade cross-section
is provided when the vent elements are assembled. In
this way, it is possible to provide highly waterproof vents
at a relatively low cost. By increasing the number of vent
elements in a kit, the assembled vent will be increasingly
waterproof.

[0086] Accordingly, Fig. 10A illustrates a ventkit in ac-
cordance with an embodiment of the invention in which
there are several vent elements forming the blade cross-
section. The kit comprises two vent elements 1001 and
1002, and a flange element 1003. Fig. 10B illustrates the
elements in a sideview.

[0087] Note that the vent element 1101 and flange el-
ement 1102 of the vent kit in Fig. 11A are different from
the corresponding vent element 1002 and flange element
1003 in Fig. 10A. However, this is not essential in regards
to the number of vent elements and/or the presence or
absence of a separate flange element.

[0088] Similar to the embodiment in Fig. 11A, the em-
bodimentin Fig. 10A has fastening means 1005a, 1005b,
1006a, 1006b, 1007a for rigidly assembling the vent el-
ements 1001, 1002 and the flange element 1003 to form
the vent 1000 shown in Fig. 10C. A screw or screws or
threaded pin or pins may be inserted through vent ele-
ment 1001 via hole or holes 1005a and 1005b, then
through corresponding holes 1006a and 1006b in vent
element 1002, to finally be attached in the fastening
means 1007a (and 1007b, visible in Fig. 10D (b)) of flange
element 1003. In the present example, the fastening
means 1007a, 1007b are recesses comprising an inter-
nal threading for receiving a screw or threaded pin. Other
fastening means can be used, as described previously
in this specification.

[0089] The vent element 1002 needs not have an in-
ternal threading, since it is clamped between vent ele-
ment 1001 and flange element 1003. In case the vent
elements are identical (or substantially identical), the vent
element 1002 has the same threading as vent element
1001.

[0090] Fig. 10C illustrates a perspective front view and
a perspective back view of the vent elements 1001, 1002
and flange element 1003 assembled into a vent 1000.
(Screws or similar means are not shown engaged into
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the fastening means of the vent elements 1001, 1002
and flange element 1003.)

[0091] Fig. 10D(a) illustrates a cross-section A-A
through the assembled vent 1000 (see definition of A-A
in the front view Fig. 10D(b)). It can be seen that the blade
cross-sections of the vent elements 1001 and 1002 meet
at the interface between the vent elements, thereby pro-
viding a blade cross-section similar to the one shown in
Fig. 5a, and in accordance with the first aspect of the
invention. In Fig. 5a, the blades 204a and 204b are
formed in single pieces.

[0092] Whereas the embodimentin Fig. 11A provided
a blade cross-section similar to a half wave, the embod-
iment in Fig. 10A provides a full wave, being a combina-
tion of two half-wave vent elements 1001, 1002 arranged
adjacentto one another in such a way that a "continuous"
blade similar to the one in Fig. 5a results.

[0093] Fig. 10D(c) illustrates a sideview of the assem-
bled vent 1000.
[0094] Fig. 12Aillustrates a vent kit in accordance with

an embodiment ofthe inventionin which there are several
vent elements that together form the vent blade cross-
section, in a manner similar to Fig. 10A. The kit in Fig.
12A comprises three vent elements 1201, 1202, and
1203, and a flange element 1204. Fig. 12B illustrates the
elements in a sideview.

[0095] In this example, the vent elements 1201, 1202
and 1203 are identical, but need not be. In this example,
the vent elements 1201, 1202 and 1203 are identical to
the vent element 1101 used in the vent kit in Fig. 11A for
forming the vent 1100, shown in Fig. 11C. Furthermore,
the flange element 1204 in Fig. 12A is identical to the
flange element 1102 in Fig. 11A, but needs not be.
[0096] Similar to the embodiments in Figs. 10A and
11A, the embodiment in Fig. 12A has fastening means
1205a, 1205b, 1206a, 1206b, 1207a, 1207b, 1208a and
1208b for rigidly assembling the vent elements 1201,
1202, 1203, and the flange element 1204 to form the vent
1200. A screw or screws or threaded pin or pins may be
inserted through vent element 1201 via hole or holes
1205a and 1205b, then through corresponding holes
1206a and 1206b in vent element 1202, then through
corresponding holes 1207a and 1207b in vent element
1203, tofinally be attached in the fastening means 1208a
(and 1208b, visible in Fig. 12D) of flange element 1204.
In the present example, the fastening means 1208a,
1208b are recesses comprising an internal threading for
receiving a screw or threaded pin. Other fastening means
can be used, as described previously.

[0097] The vent element such as 1202 and/or 1203
need not have an internal threading, since it is clamped
between vent element 1201 and flange element 1204. In
case the vent elements are identical (or substantially
identical), the vent elements 1202 and 1203 would, how-
ever, have a threading identical to that of element 1201.
This is therefore preferred from a cost perspective.
[0098] Fig. 12C illustrates a perspective front view and
a perspective back view of the vent elements 1201, 1202,
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1203 and flange element 1204 assembled into a vent
1200. (Screws or similar means are not shown engaged
into the fastening means of the vent elements 1201,
1202, 1203 and flange element 1204.)

[0099] Fig. 12D(a) illustrates a cross-section A-A
through the assembled vent 1200 (see definition of A-A
inthe frontview Fig. 12D(b)). It can be seen that the blade
cross-sections of the vent elements 1201 and 1202 meet
at the interface between the vent elements, providing a
blade cross-section similar to the one shown in Fig. 5a
and Fig. 10D(a). In Fig. 5a, the blades 204a and 204b
are formed in single pieces, as described in relation to
Fig. 10D(a).

[0100] The embodiment in Fig. 11A provides a blade
cross-section similar to a half wave, as shown in Fig.
11D(a). The embodiment in Fig. 10A provides a blade
cross-section similar to a full wave, being a combination
of two half-wave vent elements 1001, 1002 arranged ad-
jacent to one another in such a way that a "continuous"
blade similar to the one in Fig. 5a results. In Fig. 12D(a),
the use of three vent elements 1201, 1202, 1203 result
in a blade cross-section similar to one and a half wave.
This results in an even high rejection of rain than that
which is provided by the vent in Fig. 10C.

[0101] Fig. 12D(c) illustrates a sideview of the assem-
bled vent 1200.

Claims
1. Avent (200), comprising:

- a support frame (101) having an inner perim-
eter (202),

- a set of blades
(203a,203b,203c,204a,204b,204c) arranged in
an array, wherein

- each blade comprises afirst blade element
extending from a first end (206a, 206b,
206c¢) of the blade and a second blade ele-
ment extending from a second end (207a,
207b, 207c) of the blade, the first and sec-
ond blade elements being joined to one an-
other atajoint position between the firstand
the second ends of the blade, the first blade
element being joined to the second blade
element atan angle, wherein a smallest an-
gle between the blade elements of a blade
is between 20 and 160 degrees;

- the first end (206a, 206b, 206c) of each
blade is attached to a corresponding first
partofthe frame, and the second end (207a,
207b, 207c) of each blade is attached to a
corresponding second part of the frame;

- a first substantially flat portion (511) forms
an initial part of a cross-section of each
blade, and the first substantially flat portion
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(511) is followed by a ridge or valley portion
(512); and

- atthe firstend (206a, 206b, 206c¢) and sec-
ond end (207a, 207b, 207c) of each blade,
the first substantially flat portion (511) is at
least partly separated from the inner perim-
eter by an opening (410m) allowing water
to drain from the first substantially flat por-
tion (511) onto the inner perimeter (202).

2. A vent in accordance with claim 1, wherein said

cross-section of each blade is an intersection be-
tween said each blade and a plane which is perpen-
dicular to a line extending from the first end of said
each blade to the second end of said each blade.

A vent in accordance with claims 1 or 2, wherein the
first substantially flat portion (511) of two adjacent
blades (203a, 203b, 204a, 204b) are substantially
parallel, wherein the ridge or valley portion (512) is
followed by a second substantially flat portion (513)
forming a final part of the cross-section, and wherein
the second substantially flat portions (513) of two
adjacent blades are substantially parallel.

A vent in accordance with any of the preceding
claims, wherein the first substantially flat portions of
two adjacent blades are substantially parallel and
form an inlet having an inlet direction that is substan-
tially parallel to a surface normal to a front side of
the vent, and wherein the second substantially flat
portions of two adjacent blades form an outlet having
an outlet direction that is substantially parallel to a
surface normal to the front side of the vent.

A vent in accordance with one of the preceding
claims, wherein a height of a straight through-going
vent opening between two adjacentblades is at most
20 % of a height of one of the two adjacent blades
or wherein between a pair of adjacent blades there
is no straight through-going opening.

A vent in accordance with one of the preceding
claims, wherein a smallest angle between the blade
elements of a blade is between 90 and 150 degrees.

A vent in accordance with one of the preceding
claims, wherein each blade is symmetrical around
the joint position.

A vent in accordance with one of the preceding
claims, further comprising a drain configured to carry
water away from a bottom portion of the vent, where-
in the drain comprises a duct having an inlet at said
bottom portion to receive water from the bottom por-
tion and having an outlet end configured to drain wa-
ter out of the duct, wherein the duct is configured to
enclose water from the drain inlet to the drain outlet.
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10

9.

A method for mounting a vent in accordance with
one of claims 1-8 in a duct, the method comprising:
arranging the vent in such a way that at least two of
the blades or blade elements in the array of blades
are slanted from horizontal by at least 10 degrees,
the vent has an axis of symmetry when considered
from a front side of the vent, and the method com-
prises arranging the vent so that the firstand second
blade elements of each blade form substantially the
same angle with 3 respect to horizontal.

10. A vent kit comprising

1.

- at least one vent element (1001, 1002, 1101,
1201, 1202, 1203) and a cover flange element
(1003, 1102, 1204) comprising fastening means
(1005a, 1005b, 1006a, 1006b, 1007a, 1007b,
1105a, 1105b, 1106a, 1106b) via which they are
configured to be rigidly assembled using corre-
sponding one or more fasteners to form a vent
(200),

wherein each vent element comprises:

- a support frame (101) having an inner pe-
rimeter (202),

- a set of
(203a,203b,203c,204a,204b,204c)
ranged in an array, wherein

blades
ar-

- each blade comprises a first blade el-
ement extending from a first end (206a,
206b, 206c¢) of the blade and a second
blade element extending from a second
end (207a, 207b, 207c) of the blade,
the firstand second blade elements be-
ing joined to one another at a joint po-
sition between the first and the second
end of the blade, the first blade element
being joined to the second blade ele-
ment at an angle, wherein a smallest
angle between the blade elements of a
blade is between 20 and 160 degrees;
- the first end (206a, 206b, 206c) of
each blade is attached to a correspond-
ing first part of the frame, and the sec-
ond end (207a, 207b, 207c) of each
blade is attached to a corresponding
second part of the frame;

and wherein at least one vent element is a vent ac-
cording to claim 1 and wherein its first substantially
flat portion (511) is followed by a ridge or valley por-
tion (512) thereby forming a cross-section with a half-
wave form.

A vent kit in accordance with claim 10, wherein the
cover flange element is configured for engaging with
a wall surface when the assembled vent is inserted
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13.

19 EP 3 586 068 B1 20

into a wall.

A vent kit in accordance with any of claims 10-11,
wherein the cover flange element comprises a drain
part that, when the vent is assembled, provides a
drain, and wherein the drain part comprises a duct
having an inlet at the bottom portion of the vent to
receive water from the inner perimeter of the vent
and having an outlet configured to drain water out of
the duct, away from the blades and the cover flange
element.

A vent kit in accordance with any of claims 10-12,
wherein the fastening means comprise one or more
through holes in each of the vent elements for main-
taining the vent elements rigidly attached to one an-
other using corresponding one or more fasteners,
and the cover flange element, if present, comprises
a recess or through hole for maintaining the vent
elements and cover flange element rigidly attached
to one another using corresponding one or more fas-
teners, wherein at least one of the fasteners is arivet
or snap rivet or wherein the fastening means in the
vent elements and the fastening means in the cover
flange element, if present, comprise an internal
threading, and atleastone of the fasteners is a screw
or threaded pin corresponding to the threading.

Patentanspriiche

1.

Entliftungso6ffnung (200), umfassend:

- einen Stutzrahmen (101), der einen inneren
Umfang (202) aufweist,

- einen Satz von Lamellen
(203a,203b,203c,204a,204b,204c), die in einer
Anordnung angeordnet sind, wobei

- jede Lamelle ein erstes Lamellenelement,
das sich von einem ersten Ende (206a,
206b, 206c) der Lamelle erstreckt, und ein
zweites Lamellenelement, das sich von ei-
nem zweiten Ende (207a, 207b, 207c) der
Lamelle erstreckt, umfasst, wobei das erste
und das zweite Lamellenelement an einer
Verbindungsstelle zwischen dem ersten
und dem zweiten Ende der Lamelle mitein-
ander verbunden sind, wobei das erste La-
mellenelement mit dem zweiten Lamellen-
element in einem Winkel verbundenist, wo-
bei ein kleinster Winkel zwischen den La-
mellenelementen einer Lamelle zwischen
20 und 160 Grad liegt;

- das erste Ende (206a, 206b, 206c¢) jeder
Lamelle an einem entsprechenden ersten
Teil des Rahmens angebracht ist, und das
zweite Ende (207a, 207b, 207c) an einem
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1"

entsprechenden zweiten Teil des Rahmens
angebracht ist;

- ein erster im Wesentlichen flacher Ab-
schnitt (511) einen Anfangsteil eines Quer-
schnitts jeder Lamelle bildet, und wobei auf
den im Wesentlichen flachen Abschnitt
(511) ein Erhéhungs- oder Talabschnitt
(512) folgt; und

- an dem ersten Ende (206a, 206b, 206c)
und dem zweiten Ende (207a, 207b, 207c)
jeder Lamelle, der erste im Wesentlichen
flache Abschnitt (511) durch eine Offnung
(410m) zumindest teilweise von dem inne-
ren Umfang getrennt ist, die ermdglicht,
dass Wasser von dem ersten im Wesentli-
chen flachen Abschnitt (511) auf den inne-
ren Umfang (202) abflief3t.

2. Entliftungs6ffnung nach Anspruch 1, wobei der

Querschnitt jeder Lamelle ein Schnittpunkt zwischen
jeder Lamelle und einer Ebene ist, die senkrecht zu
einer Linie ist, die sich von dem ersten Ende jeder
Lamelle zu dem zweiten Ende jeder Lamelle er-
streckt.

Entliftungs6ffnung nach Anspruch 1 oder 2, wobei
die ersten im Wesentlichen flachen Abschnitte (511)
von zwei benachbarten Lamellen (203a, 203b, 204a,
204b) im Wesentlichen parallel sind, wobei auf den
Erh6éhungs- oder Talabschnitt (512) ein zweiter im
Wesentlichen flacher Abschnitt (513) folgt, der einen
Endteil des Querschnitts bildet, und wobei die zwei-
ten im Wesentlichen flachen Abschnitte (513) von
zwei benachbarten Lamellen im Wesentlichen par-
allel sind.

Entliftungs6ffnung nach einem der vorstehenden
Anspriiche, wobei die ersten im Wesentlichen fla-
chen Abschnitte von zwei benachbarten Lamellen
im Wesentlichen parallel sind und einen Einlass bil-
den, der eine Einlassrichtung aufweist, die im We-
sentlichen parallel zu einer Flachennormalen einer
Vorderseite der Entliftungs6ffnung ist, und wobei
die zweiten im Wesentlichen flachen Abschnitte von
zwei benachbarten Lamellen einen Auslass bilden,
der eine Auslassrichtung aufweist, die im Wesentli-
chen parallel zu einer Flachennormalen der Vorder-
seite der Entluftungsoffnung ist.

Entliftungs6ffnung nach einem der vorstehenden
Anspriiche, wobei die Hohe einer geraden durchge-
henden Entliftungs6ffnung zwischen zwei benach-
barten Lamellen héchstens 20 % einer Héhe einer
der beiden benachbarten Lamellen ist oder wobei
es zwischen einem Paar von benachbarten Lamel-
len keine gerade durchgehende Entliftungséffnung
gibt.
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Entliftungs6ffnung nach einem der vorstehenden
Anspriche, wobei ein kleinster Winkel zwischen den
Lamellenelementen einer Lamelle zwischen 90 und
150 Grad liegt.

Entliftungs6ffnung nach einem der vorstehenden
Anspriiche, wobei jede Lamelle symmetrisch um die
Verbindungsstelle ist.

Entliftungs6ffnung nach einem der vorstehenden
Anspriche, weiter umfassend einen Abfluss, der
konfiguriert ist, um Wasser von einem Bodenab-
schnitt der Entliftungs6ffnung wegzutragen, wobei
der Abfluss einen Kanal umfasst, der an dem Bo-
denabschnitteinen Einlass aufweist, um Wasservon
dem Bodenabschnitt zu empfangen, und der ein
Auslassende aufweist, das konfiguriert ist, um Was-
ser aus dem Kanal abflieRen zu lassen, wobei der
Kanal konfiguriert ist, um Wasser von dem Abflus-
seinlass zu dem Abflussauslass zu umschlief3en.

Verfahren zum Aufbau einer Entliftungséffnung
nach einem der Anspriihe 1-8 in einem Kanal, wobei
das Verfahren Folgendes umfasst: Anordnen der
Entliftungs6ffnung auf eine solche Weise, dass zu-
mindest zwei der Lamellen oder der Lamellenele-
mente in der Anordnung von Lamellen von der Ho-
rizontalen um mindestens 10 Grad geneigt sind, wo-
bei die Entliftungs6ffnung, wenn von einer Vorder-
seite der Entliftungséffnung betrachtet, eine Sym-
metrieachse aufweist, und wobei das Verfahren ein
Anordnen der Entliftungsoffnung derart umfasst,
dass die ersten und die zweiten Lamellenelemente
jeder Lamelle im Wesentlichen den gleichen Winkel
in Bezug auf die Horizontale bilden.

10. Entliftungsoéffnungsbausatz, umfassend

- zumindest ein Entliftungsoffnungselement
(1001, 1002, 1101, 1201, 1202, 1203) und ein
Abdeckungsflanschelement (1003, 1102,
1204), das Befestigungsmittel (1005a, 1005b,
1006a, 1006b, 1007a, 1007b, 1105a, 1105b,
1106a, 1106b) umfasst, Uber die sie konfiguriert
sind, um unter Verwendung eines oder mehrere
entsprechenderBefestigungselemente starr zu-
sammengesetzt zu werden, um eine Entlif-
tungsoffnung (200) zu bilden,

wobei jedes Entliftungsoffnungselement
umfasst:

- einen Stitzrahmen (101), der einen
inneren Umfang (202) aufweist,

- einen Satz von Lamellen
(203a,203b,203c,204a,204b,204c),
die in einer Anordnung angeordnet
sind, wobei
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-jede Lamelle ein erstes Lamellen-
element, das sich von einem ers-
ten Ende (206a, 206b, 206c) der
Lamelle erstreckt, und ein zweites
Lamellenelement, das sich von ei-
nem zweiten Ende (207a, 207b,
207c) der Lamelle erstreckt, um-
fasst, wobei das erste und das
zweite Lamellenelement an einer
Verbindungsstelle zwischen dem
ersten und dem zweiten Ende der
Lamelle miteinander verbunden
sind, wobei das erste Lamellene-
lement mit dem zweiten Lamellen-
element in einem Winkel verbun-
den ist, wobei ein kleinster Winkel
zwischen den Lamellenelementen
einerL Lamelle zwischen 20 und 160
Grad liegt;

- das erste Ende (206a, 206b,
206c¢) jeder Lamelle an einem ent-
sprechenden ersten Teil des Rah-
mens angebracht ist, und das
zweite Ende (207a, 207b, 207c) an
einem entsprechenden zweiten
Teil des Rahmens angebracht ist;

und wobei zumindest ein Entliftungsoff-
nungselement eine Entliftungs6ffnung
nach Anspruch 1 ist, und wobei auf seinen
ersten im Wesentlichen flachen Abschnitt
(511) ein Erhéhungs- oder Talabschnitt
(512) folgt, wodurch ein Querschnitt mit ei-
ner Halbwellenform gebildet wird.

Entliftungséffnungsbausatz nach Anspruch 10, wo-
bei das Abdeckungsflanschelement zum Eingriff mit
einer Wandoberflache konfiguriert ist, wenn die zu-
sammengesetzte Entliftungséffnung in eine Wand
eingesetzt ist.

Entliftungséffnungsbausatz nach einem der An-
spriiche 10-11, wobei das Abdeckungsflanschele-
ment einen Abflussteil umfasst, der, wenn die Ent-
liftungséffnung zusammengesetztist, einen Abfluss
bereitstellt, und wobei der Abflussteil einen Kanal
umfasst, der an dem Bodenabschnitt der Entlif-
tungsoffnung einen Einlass aufweist, um Wasser
von dem inneren Umfang der Entliiftungséffnung zu
empfangen, und der ein Auslassende aufweist, das
konfiguriert ist, um Wasser aus dem Kanal abflieRen
zu lassen, weg von den Lamellen und dem Abde-
ckungsflanschelement.

Entliftungséffnungsbausatz nach einem der An-
spriiche 10-12, wobei die Befestigungsmittel ein
oder mehrere Durchgangsbohrungen in jedem der
Entliftungséffnungselemente umfassen, um die
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Entliftungs6ffnungselemente unter Verwendung ei-
nes oder mehrerer entsprechender Befestigungse-
lemente starr aneinander angebracht zu halten, und
wobei das Abdeckungsflanschelement, wenn vor-
handen, eine Aussparung oder eine Durchgangs-
bohrung umfasst, um die Entliftungséffnungsele-
mente und das Abdeckungsflanschelement unter
Verwendung eines oder mehrerer entsprechender
Befestigungselemente starr aneinander angebracht
zu halten, wobei zumindest eines der Befestigungs-
elemente eine Niete oder eine Schnappniete ist,
oder wobei die Befestigungsmittel in den Entlif-
tungsoffnungselementen und die Befestigungsmittel
in dem Abdeckungsflanschelement, wenn vorhan-
den, ein Innengewinde umfassen und zumindest ei-
nes der Befestigungselemente eine dem Gewinde
entsprechende Schraube oder ein dem Gewinde
entsprechender Gewindestift ist.

Revendications

Event (200), comprenant :

- un cadre de support (101) présentant un péri-
métre interne (202),

- un ensemble de lames
(203a,203b,203¢,204a,204b,204c) disposées
en en un arrangement, dans lequel

- chaque lame comprend un premier élé-
ment de lame s’étendant a partir d’'une pre-
miere extrémité (206a, 206b, 206c) de la
lame et un second élément de lame s’éten-
dant a partir d'une seconde extrémité
(207a, 207b, 207c) de la lame, les premier
et second éléments de lame étant raccor-
dés I'un a l'autre en une position de jointure
entre les premiére et seconde extrémités
delalame, le premier élémentde lame étant
raccordé au second élément de lame en un
angle, un angle minimum entre les élé-
ments de lame d’'une lame étant compris
entre 20 et 160 degrés ;

- la premiére extrémité (206a, 206b, 206c)
de chaque lame est fixée a une premiére
partie correspondante du cadre, et la se-
conde extrémité (207a, 207b, 207c) de cha-
que lame estfixée a une seconde partie cor-
respondante du cadre ;

- une premiére partie sensiblement plate
(511) constitue une partie initiale d’'une sec-
tion transversale de chaque lame, et la pre-
miére partie sensiblement plate (511) est
suivie d’'une partie en créte ou en vallée
(512) ; et

- alapremiere extrémité (206a, 206b, 206¢)
et a la seconde extrémité (207a, 207b,
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207c) de chaque lame, la premiere partie
sensiblement plate (511) est au moins par-
tiellement séparée du périmétre interne par
une ouverture (410m) permettant a de 'eau
de s’écouler depuis la premiére partie sen-
siblement plate (511) vers le périmetre in-
terne (202).

Event selon la revendication 1, dans lequel ladite
section transversale de chaque lame est une inter-
section entre ladite chaque lame et un plan qui est
perpendiculaire a une ligne s’étendant de la premié-
re extrémité de ladite chaque lame a la seconde ex-
trémité de ladite chaque lame.

Event selon la revendication 1 ou 2, dans lequel les
premieres parties sensiblementplates (511) de deux
lames adjacentes (203a, 203b, 204a, 204b) sont
sensiblement paralléles, dans lequel la partie en cré-
te ou en vallée (512) est suivie d’'une seconde partie
sensiblement plate (513) constituant une partie fina-
le de la section transversale, et dans lequel les se-
condes parties sensiblement plates (513) de deux
lames adjacentes sont sensiblement paralléles.

Event selon 'une quelconque des revendications
précédentes, dans lequel les premiéeres parties sen-
siblement plates de deuxlames adjacentes sont sen-
siblement paralleles et forment une entrée ayantune
direction d’entrée qui est sensiblement paralléle a
une surface normale a une face avant de I'évent, et
dans lequel les secondes parties sensiblement pla-
tes de deux lames adjacentes forment une sortie
ayant une direction de sortie qui est sensiblement
parallele a une surface normale a la face avant de
I'évent.

Event selon I'une des revendications précédentes,
dans lequel une hauteur d’'une ouverture traversan-
te, droite, d’évent entre deux lames adjacentes re-
présente au maximum 20 % d’une hauteur d’'une des
deux lames adjacentes ou dans lequel aucune
ouverture traversante, droite, n’est présente entre
une paire de lames adjacentes.

Event selon I'une des revendications précédentes,
dans lequel un angle minimum entre les éléments
de lame d’une lame est compris entre 90 et 150 de-
gres.

Event selon I'une des revendications précédentes,
dans lequel chaque lame est symétrique autour de
la position de jointure.

Event selon I'une des revendications précédentes,
comprenant en outre un canal d’écoulement confi-
guré pour évacuer de I'eau depuis une partie infé-
rieure de I'évent, dans lequel le canal d’écoulement
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comprend un conduit présentant une entrée au ni-
veau de ladite partie inférieure pour recevoir de I'eau
depuis la partie inférieure et présentant une extré-
mité de sortie configurée pour I'écoulement d’eau
hors du conduit, le conduit étant configuré pour ren-
fermer I'eau de I'entrée du canal d’écoulement a la
sortie du canal d’écoulement.

Méthode pour monter un évent selon I'une des re-
vendications 1-8 dans un conduit, la méthode
comprenant : la disposition de I'évent d’'une fagon
telle qu’au moins deux des lames ou éléments de
lames dans I'arrangement de lames sont inclinées
d’au moins 10 degrés par rapport a I'horizontale,
I'évent présente un axe de symétrie lorsqu’il est vu
d’'une face avant de I'évent, et la méthode comprend
la dispositionde I'évent de telle fagon que les premier
et second éléments de lame de chaque lame font
sensiblement le méme angle avec I'horizontale.

10. Prét-a-monter d’évent comprenant

- au moins un élément d’évent (1001, 1002,
1101, 1201, 1202, 1203) et un élément bride de
couvercle (1003, 1102, 1204) comprenant des
moyens de fixation (1005a, 1005b, 1006a,
1006b, 1007a, 1007b, 1105a, 1105b, 1106a,
1106b) grace auxquels ils sont configurés pour
étre assemblés de fagon rigide au moyen d’'une
ou de plusieurs attaches correspondantes pour
former un évent (200),

dans lequel chaque élémentd’éventcomprend :

- un cadre de support (101) présentant un
périmetre interne (202),

- un ensemble de lames
(203a,203b,203¢,204a,204b,204c) dispo-
sées en en un arrangement, dans lequel

- chaque lame comprend un premier
élément de lame s’étendant a partir
d’'une premiéere extrémité (206a, 206b,
206c¢) de la lame et un second élément
de lame s’étendant a partir d’'une se-
conde extrémité (207a, 207b, 207c) de
lalame, les premier etsecond éléments
de lame étant raccordés l'un a l'autre
en une position de jointure entre les
premiére et seconde extrémités de la
lame, le premier élément de lame étant
raccordé au second élément de lame
en un angle, un angle minimum entre
les éléments de lame d’'une lame étant
compris entre 20 et 160 degrés ;

- la premiere extrémité (206a, 206b,
206c¢c) de chaque lame est fixée a une
premiére partie correspondante du ca-
dre, et la seconde extrémité (207a,
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207b, 207c) de chaque lame est fixée
a une seconde partie correspondante
du cadre ;

et dans lequel au moins un élément d’évent est un
évent selon la revendication 1 et dans lequel sa pre-
miere partie sensiblement plate (511) est suivie
d’une partie en créte ou en vallée (512) en formant
ainsiune section transversale ayant une forme semi-
ondulée.

Prét-a-monter d’évent selon la revendication 10,
dans lequel I'élément bride de couvercle est confi-
guré pour s’enclencher avec une surface de paroi
lorsque I'évent assemblé est inséré dans une paroi.

Prét-a-monter d’évent selon I'une quelconque des
revendications10-11, dans lequel I'élément bride de
couvercle comprend une partie de canal d’écoule-
ment qui, lorsque I'évent est assemblé, fournit un
canal d’écoulement, et dans lequel la partie de canal
d’écoulement comprend un conduit présentant une
entrée au niveau de la partie inférieure de I'évent
pour recevoir de I'eau depuis le périmétre interne de
I'évent et présentant une sortie configurée pour
I’écoulement d’eau hors du conduit, a ’écart des la-
mes et de I'élément bride de couvercle.

Prét-a-monter d’évent selon I'une quelconque des
revendications 10-12, dans lequel les moyens de
fixation comprennent un ou plusieurs trous traver-
sants dans chacun des éléments d’évent afin de
maintenir les éléments d’évent attachés de fagon ri-
gide les uns aux autres au moyen d’une ou de plu-
sieurs attaches correspondantes, et I'élément bride
de couvercle, s'il est présent, comprend un évide-
ment ou trou traversant pour maintenir les éléments
d’évent et I'élément bride de couvercle attachés en-
semble de fagon rigide au moyen d’une ou de plu-
sieurs attaches correspondantes, dans lequel au
moins une des attaches est un rivet ou un rivet a
double calotte ou dans lequel les moyens de fixation
dans les éléments d’évent et les moyens de fixation
dans I'élément bride de couvercle, s'il est présent,
comprennent un filetage interne, et au moins une
des attaches est une vis ou une goupille filetée cor-
respondant au filetage.



EP 3 586 068 B1

Section A-A

Fig. 1

15



N
(@)

EP 3 586 068 B1

—~ 201

S SNINSS_o04g 2078
204b 2022t;c
SO\ S5 004c

B

N

202

16



EP 3 586 068 B1

407m
404n
407n

Fig. 4

212

(o]
(3]
<

210

17



521

212/ﬂ \\

Fig. 5a

EP 3 586 068 B1

18



EP 3 586 068 B1

i "

LT
///////////f///J

EEEEEEEEREREE
DyyY. SIS
I ((dddddddddddddan

wwwwwwwwwww WA

Fig. 5d

19

Fig. 5¢



EP 3 586 068 B1




~d
o

EP 3 586 068 B1

Fig. 7

21




EP 3 586 068 B1

(&
(o0

o
e

T

b

\
//

0N N N N N NN N Y

803a

803b

803c

Fig. 8

22



EP 3 586 068 B1

E

(s/w1) Alpojan adey

3 § 88 8°
{ed) dop ainssalqd

3

23



EP 3 586 068 B1

—_— o
o] L
—— A
L s
i P
s Lot
Bl P
j %

24



EP 3 586 068 B1

1005a

Fig. 10C

Fig. 10D

25



EP 3 586 068 B1

1101 1102

Fig. 11B

26



1102

1101

EP 3 586 068 B1

1102
e

%

1102

27



EP 3 586 068 B1

1201

= = ey

- ¥ -

= = =

A przf ey

g ok itz

- - -
- - = e W |
/ / /S

1201
1202 1203 1204

Fig. 12B

28



EP 3 586 068 B1

Fig. 12C

1200

Fig. 12D

29



EP 3 586 068 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  CA 2405534 [0004] [0014] «  GB 613720 A [0007] [0014]
«  US 2012015596 A [0006] [0014] «  FR 2529929 A1 [0008]

30



	bibliography
	description
	claims
	drawings
	cited references

