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FACE MASK

A face mask comprises a filter portion and a fan

module for driving air which passes through the filter por-
tion. A magnetic coupling is used to couple the fan mod-
ule to the filter portion, The filter portion comprises a re-
cessed area having a base wall, a non-recessed area
which extends around the recessed area and a side wall
extending between the recessed area and the non-re-
cessed area. The magnetic coupling comprises first and
second magnetic parts disposed on opposite faces of the
side wall.
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Description
FIELD OF THE INVENTION

[0001] Thisinvention relates to face masks, for provid-
ing filtering of pollutants.

BACKGROUND OF THE INVENTION

[0002] Air pollution is a worldwide concern. The World
Health Organization (WHO) estimates that 4 million peo-
ple die from air pollution every year. Part of this problem
is the outdoor air quality in cities. Nearly 300 smog-hit
cities fail to meet national air quality standards.

[0003] Official outdoor air quality standards define par-
ticle matter concentration as mass per unit volume (e.g.
(ng/m3). A particular concern is pollution with particles
having a diameter less than 2.5 pm (termed "PM2.5") as
they are able to penetrate into the gas exchange regions
of the lung (alveoli), and very small particles (<100 nm)
may pass through the lungs to affect other organs.
[0004] Since this problem will not improve significantly
on a short time scale, a common way to deal with this
problem is to wear a mask which provides cleaner air by
filtration and the market for masks in China and else-
where has seen a great surge in recent years.

[0005] Such masks may be made of material that acts
as a filter of pollutant particles, or may have a filter for
only part of the mask surface, and this filter may be re-
placeable when it becomes clogged.

[0006] However, during use, the temperature and rel-
ative humidity inside the mask increases and, combined
with the pressure difference inside the mask relative to
the outside, this makes breathing uncomfortable. This
can be mitigated in part by providing an outlet valve or
check valve which allows exhaled air to escape the mask
with little resistance, but which requires inhaled air to be
drawn through the filter.

[0007] Toimprove comfortand effectiveness, afancan
be added to the mask, this fan drawing in air through the
filter and/or providing assistance when breathing out.
[0008] One possible benefit to the wearer of using a
fan-powered mask is that the lungs are relieved of the
slight strain caused by breathing against the resistance
of the filters in a conventional non-powered mask. Fur-
thermore, in a conventional non-powered mask, inhala-
tion also causes a slight pressure drop within the mask
which leads to leakage of the contaminants into the mask,
which leakage could prove dangerous if these are toxic
substances.

[0009] In one arrangement, an inlet (i.e. inhale) fan
may be used to provide a continuous intake of air. In this
way, the lungs are relieved of the previously mentioned
slight strain caused by inhalation against the resistance
of the filters in a conventional non-powered mask. A
steady stream of air may then be provided to the face
and may for example provide a slight positive pressure,
to ensure that any leakage is outward rather than inward.
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However, this gives additional resistance to breathing
when exhaling.

[0010] In another arrangement, an exhaust (i.e. ex-
hale) fan may be used to provide a continuous release
of air. This instead provides breathing assistance when
exhaling. An exhale fan may be combined with a series
check valve so that no flow can enter the mask through
the fan.

[0011] The fan again creates a continuous flow of air
through the mask. Air is drawn into the mask volume
through the filter by the flow induced by the fan. This
improves wearer comfort.

[0012] Another alternative is to provide both inlet and
exhaust fans, and to time the control of the fans in syn-
chronism with the breathing cycle of the user. The breath-
ing cycle may be measured based on pressure (or dif-
ferential pressure) measurements. This provides im-
proved control of temperature and humidity as well as
reducing the resistance to breathing for both inhalation
and exhalation.

[0013] Thus, several types of mask for preventing daily
exposure to air pollutants are available, including passive
masks, passive masks with an exhale valve, and masks
with at least one active fan.

[0014] However, during the pandemic or in medical
settings, a vented mask design raises concerns that an
unfiltered discharge may transmit infectious agents.
[0015] Thisinventionrelatestoanactive mask(i.e. with
fan assistance) but with novalve, in order to ensure safety
to both the wearer and environment while still providing
ventilation to the wearer. Such a design needs a filtration
material with low penetration and resistance, combined
with a powerful fan and a coupling between them. A lower
cost design becomes possible by avoiding the need for
a valve and valve casing.

[0016] A magnetic coupling hasbeen proposed attach-
ing the fan module to the filter material, so that the fan
module can easily been removed to enable cleaning of
the filter material. The fan (in particular its associated
electrical and electronic components) is not suitable for
cleaning and does not need to be replaced as regularly
as the filter.

[0017] A pair of magnetic rings can for example be
placed at opposite sides of the filter material with one
ring consisting of a permanent magnet and the other ring
comprising a magnet or more economically a magnetiz-
able material (e.g. iron). One of the rings is mounted on
the fan around its air path and the other is a free part, so
that the magnetic coupling can be formed or detached
as needed.

[0018] In a basic magnetic coupling, the mating sur-
faces of the two magnet parts are arranged in parallel
planes with the filter material sandwiched between them.
However, this allows the fan module to be used way with
any disposable mask and attached at any position. This
may not give the intended performance.

[0019] It would be desirable to ensure correct and se-
cure fan module positioning in this type of mask.
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SUMMARY OF THE INVENTION

[0020] The invention is defined by the claims.

[0021] According to examples in accordance with an
aspect of the invention, there is provided a face mask,
comprising:

a filter portion comprising filter material to filter air
passing between an inner side of the face mask
which faces toward the user’s face during use, and
an outer side of the face mask;

a fan module for arrangement in fluidic series with
the filter portion for driving air which passes through
the filter portion;

a magnetic coupling for releasably coupling the fan
module to the filter portion in a position in fluidic se-
ries with the filter portion, wherein the magnetic cou-
pling comprises a first magnetic part and a second
magnetic part which are positioned on opposite sides
of the filter portion and which are magnetically at-
tractive to one another;

wherein the second magnetic part is comprised by
the fan module;

wherein the first magnetic part is separate from the
fan module;

wherein the filter portion comprises:

a recessed area having a base wall;

a non-recessed area which extends around the
recessed area; and

aside wall extending betweentherecessed area
and the non-recessed area,

wherein the first and second magnetic parts are dis-
posed on opposite faces of the side wall.

[0022] The invention relates to a mask design in which
a fan drives air through the filter material (rather than
through a valve). This face mask uses a magnetic cou-
pling to attach the fan module to the filter portion. Thus,
when the first and second magnetic parts are in place,
magnetic attraction between the second and first mag-
netic parts permits magnetic coupling of the fan module
to the filter portion. The fan module will be coupleable to
the filter portion at a position on the mask which is defined
by the position of the first magnetic part. It is noted that
the magnetic parts may both be permanent magnets or
one part may be a permanent magnet and the other may
be a magnetizable material (i.e. ferrous material). Thus,
the term "magnetic parts" should be understood accord-
ingly.

[0023] The use of a magnetic coupling solves the prob-
lem of providing a releasable coupling that does not re-
quire permanently attached connection member on the
filter. Instead the fan can be separated from the filter by
applying a force against the magnetic attraction of the
first magnetic component.

[0024] The shaped recess means the fan module can-
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not be used in uncontrolled way with any disposable
mask and attached at any position. Thus, the shape fea-
tures provide an economic way to ensure proper place-
ment of the fan module and provide more secured cou-
pling.

[0025] In a first set of examples, the recessed area
extends inwardly towards the user’s face. In this set of
examples, the first magnetic part (the one facing the user)
is on the radially outward side of the side wall and the
second magnetic part (the one at the fan module) is on
the radially inward side of the side wall. The first magnetic
part may be held in place by the shape of the recessed
area.

[0026] Inasecond setofexamples, the recessed area
extends outwardly towards the outer side of the face
mask. In this set of examples, the first magnetic part (the
one facing the user) is on the radially inwards side of the
side wall and the second magnetic part (at the fan mod-
ule) is on the radially outward side of the side wall. The
first magnetic part may be held in place by adding a re-
taining feature.

[0027] Inone setof examples, the side wall is perpen-
dicular to a general plane of the non-recessed area. In
this case, the magnetic parts comprise concentric rings
with the filter portion side wall sandwiched between the
magnetic parts.

[0028] In another set of examples, the side wall is ori-
ented at an angle offset from the perpendicular to a gen-
eral plane of the non-recessed area. Thus, the side wall
is a sloped annular wall. The side wall for example has
a tapered ring shape.

[0029] Thefirstand second magnetic parts forexample
each comprise a ring for fitting against the associated
surface of the side wall.

[0030] Theface mask may further comprise aretaining
feature for holing the first magnetic part in place against
the side wall in the absence of the second magnetic part.
This make assembly and disassembly easier, by keeping
the first magnetic part in place after the fan module is
removed.

[0031] The recessed area for example has a non-cir-
cular shape. This means it can be ensured that the fan
module fits to the filter portion with a desired orientation.
The recessed area for example has a shape with rota-
tional symmetry of 1. Thus, there is only one correct ori-
entation of the fan module.

[0032] One of the first and second magnetic parts is
larger than the other (because they are connected in a
concentric arrangement). The larger magnetic part is for
example segmented with elastic coupling between the
segments. In this way, the larger magnetic part also ap-
plies a mechanical holding force to grip the smaller larger
magnetic part, to supplement the magnetic holding force
[0033] The face mask is preferably a valve-less face
mask. Thus, the fan module drives air through the filter
portion rather than driving air through an opening.
[0034] The invention also provides a face mask, com-
prising:
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a filter portion comprising filter material to filter air
passing between an inner side of the face mask
which faces toward the user’s face during use, and
an outer side of the face mask;

wherein the filter portion comprises:

a recessed area having a base wall;

a non-recessed area which extends around the
recessed area; and

aside wall extending between therecessed area
and the non-recessed area,

wherein opposite faces of the side wall are for re-
ceiving respective first and second parts of a mag-
netic coupling, for attaching a fan module to the filter
portion

[0035] These and otheraspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Fora better understanding of the invention, and
to show more clearly how it may be carried into effect,
reference will now be made, by way of example only, to
the accompanying drawings, in which:

Figs. 1 and 2 show views of a prior art face mask
having a fixed coupling between a filter member and
a fan module;

Fig. 3 shows a view of another prior art face mask;
Figs. 4 to 6 show views of a face mask with a basic
implementation of a magnetic coupling between the
filter portion and the fan module;

Fig. 7 shows an example of a face mask of the in-
vention;

Figs. 8 to 10 show three possible implementation of
the magnetic coupling;

Fig. 11 shows a further optional feature for the mag-
netic coupling; and

Fig. 12 shows the filter used in the face mask of the
invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0037] The invention will be described with reference
to the Figures.
[0038] It should be understood that the detailed de-

scription and specific examples, while indicating exem-
plary embodiments of the apparatus, systems and meth-
ods, are intended for purposes of illustration only and are
not intended to limit the scope of the invention. These
and other features, aspects, and advantages of the ap-
paratus, systems and methods of the present invention
will become better understood from the following descrip-
tion, appended claims, and accompanying drawings. It
should be understood that the Figures are merely sche-
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matic and are not drawn to scale. It should also be un-
derstood that the same reference numerals are used
throughout the Figures to indicate the same or similar
parts.

[0039] The invention provides aface mask which com-
prises a filter portion and a fan module for driving air
which passes through the filter portion. A magnetic cou-
pling is used to couple the fan module to the filter portion,
The filter portion comprises a recessed area having a
base wall, a non-recessed area which extends around
the recessed area and a side wall extending between the
recessed area and the non-recessed area. The magnetic
coupling comprises first and second magnetic parts dis-
posed on opposite faces of the side wall.

[0040] To provide context for embodiments of this in-
vention, and also to clarify features to be described later,
Figs. 1 to 3 show two examples of prior art mask designs
of which embodiments of the presentinvention represent
an inventive development.

[0041] Figs. 1and 2show a first design having an inner
filter member to which a fan module is attached, and a
protective outer casing.

[0042] The mask 10 is shown in exploded view and
comprises the outer casing 12 and the inner filter member
14. The outer casing is rigid or semi-rigid with ear straps
13, whereas the filter member 14 is formed of a fabric
and thus easily deforms such that an outer edge can
match the shape of a wearer’s face.

[0043] The outer casing 12 is porous so that air can
flow through the outer casing. The outer casing protects
the filter material from debris.

[0044] The inner filter member 14 is sealed around a
connection area 16. The connection area 16 provides an
area for connecting fluidly and mechanically to a fan mod-
ule 20. In this particular example, the connection area 16
encompasses a passive check valve. The connection ar-
ea and the fan module may be connected together and
disconnected manually.

[0045] A control unit 22 is further provided and com-
prises for example a battery and control circuitry for con-
trolling the fan module. This may include sensors. It may
be mechanically attached to the fan module. In the illus-
trated example for instance, the control module 18 is cou-
pled to the outside of the filter member 14 and the control
module includes both the fan module 20 and also the
control unit 22. Note that the control circuitry may instead
be integrally comprised by the fan module. Thus, the var-
ious additional circuitry elements and battery may be di-
vided between the fan module and a dedicated control
unit in different ways.

[0046] In the illustrated example, the connection area
includes a physical connector module 16 which is per-
manently fixed to the filter member 14 so that it is dis-
carded with the filter member 14 when there is filter re-
placement. The fan module 20 is reusable and includes
(at least) the fan drive circuitry and fan impeller.

[0047] The outer casing 12 has an opening 24 in which
the fan module 20 is received. An inner surface of the
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outer casing may also have a receiving dock area for the
control unit 22, or else there may be a receiving dock
area 26 on the outer surface of the filter member for lo-
cating the control unit 22.

[0048] Anelectrical connector bridge 28 provides elec-
trical connection between the control unit 22 and the fan
module 20 of the fan assembly, for transfer of power and
control signals.

[0049] The fan module 20 and the control unit 22 are
at opposite lateral sides of the mask, i.e. one on each
side of the nose of the wearer. This provides a balanced
weight distribution. By having two modules, the weight
of each individual part is reduced, so that the loading at
any one location is reduced.

[0050] In this example, the fan is an exhaust fan. In a
most simple design, it operates continuously to provide
a continuous supply of air to the face (using air drawn
through the mask filter). This provides temperature and
humidity control. However, it may be operated in syn-
chronism with the breathing of the wearer (with suitable
breath sensing), and it may be controlled bi-directionally.
[0051] Fig. 2 shows the design of Fig. 1 in an assem-
bled state from one front side.

[0052] The outer casing is optional, and a lower cost
design may include only the filter material and connected
fan module.

[0053] Fig. 3 shows a design without the outer casing.
The fan module 20 attaches to the filter member 14 and
is at the outside of the mask. One option is a magnetic
coupling between a first magnetic part in the fan module
and another magnetic part on the opposite side of the
filter member, so that the filter member is clamped be-
tween magnetic parts which hold the fan module in place.
As explained above, there is a desire to remove the vent-
ing valve, so that all air passing between the user and
the ambient surroundings is filtered. The fan module 20
can for this purpose be attached directly to the filter ma-
terial, i.e. there is no opening in the filter material.
[0054] The invention relates to a particular design of a
magnetic coupling used to sandwich the filter material
between first and second magnetic parts, wherein one
magnetic part is attached to or integrated with the fan
module. It is of particular interest for the type of mask
device shown in Fig. 3.

[0055] Figs.4 to6 show a mostbasic way to implement
a magnetic coupling for example suitable for the mask
of Fig. 3. Fig. 4 shows the face mask from the front, Fig.
5 shows a cross sectional side view and Fig. 6 shows a
perspective view.

[0056] Figs. 4 to 5 show a face mask 10 comprising a
filter portion 14 comprising filter material to filter air pass-
ing between an inner side of the face mask which faces
toward the user’s face during use, and an outer side of
the face mask. A fan module 20 is for arrangement in
fluidic series with the filter portion for driving air which
passes through the filter portion.

[0057] A magnetic coupling is provided for releasably
coupling the fan module to the filter portion in a position
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in fluidic series with the filter portion. The magnetic cou-
pling comprises a first magnetic part 30 and a second
magnetic part 32 which are positioned on opposite sides
of the filter portion 14 and which are magnetically attrac-
tive to one another.

[0058] Thefirstmagneticpart30isaring whichisbond-
ed to the filter portion or it may be a loose ring. It is sep-
arate from the fan module. The second magnetic part 32
is comprised by the fan module 20.

[0059] In this design, the mating surfaces of the mag-
netic parts are arranged in two planes essentially parallel
to the plane of the enclosed filter fabric. However, this
allows the fan unit to be used with any disposable mask
and attached at any position. This invention proposes an
economic way to ensure proper placement of the fan and
provide more secure coupling.

[0060] Fig. 7 shows a mask in accordance with the
invention from the front. The mask is generally the same
asin Fig. 4. However, Fig. 7 also shows that the magnetic
parts have a non-circular shape, and in particular a shape
which only allows the magnetic parts to mate with the
shape of the recessed area in one desired orientation as
well as location.

[0061] Figs. 8 to 10 show three possible implementa-
tions of the invention.

[0062] Fig. 8 shows that the filter portion comprises a
recessed area 40 having a base wall 42. A non-recessed
area 44 extends around the recessed area and a side
wall 46 extends between the recessed area and the non-
recessed area. The recessed area is for example formed
by hot pressing.

[0063] The first and second magnetic parts 30, 32 are
disposed on opposite faces of the side wall. They each
comprise a ring. In the example of Fig. 8, the recessed
area 40 extends inwardly towards the user’s face. In other
words, the base wall 42 is pressed inwardly relative to
the rest of the filter material layer.

[0064] Inthe example of Fig. 8, the side wall 46 is per-
pendicular to the base 42. This means the magnetic parts
are concentric with the first magnetic part 30 disposed
around the outside of the second magnetic part 32 with
the filter material layer sandwiched between them.
[0065] A notch 50 is formed for retaining the first mag-
netic part 30, so that when the fan module and its second
magnetic part is removed (by pulling it away from the
mask) the first magnetic part remains in place and does
not fall off the filter portion.

[0066] Fig. 9 shows a second example.

[0067] In the example of Fig. 9, the recessed area 40
again extends inwardly towards the user’s face. Howev-
er, the side wall 46 is oriented at an angle offset from the
perpendicular to a general plane of the non-recessed ar-
ea. The side wall in particular has a tapered ring shape.
There is again a notch for holding the first magnetic part
30.

[0068] The magnetic parts again each comprise aring.
The tapered side wall for example has a taper angle to
the general plane of the filter portion in the range 30 to
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60 degrees.

[0069] Fig. 10 shows a third example.

[0070] Inthe example of Fig. 10, the recessed area 40
extends outwardly away from the user’s face. As in Fig.
9, the side wall 46 is oriented at an angle offset from the
perpendicular to a general plane of the non-recessed ar-
ea. The side wall again has a tapered ring shape.
[0071] In this design an optional addition feature is
shown of a retaining feature 60 for holing the first mag-
netic part 30 in place against the side wall in the absence
of the second magnetic part.

[0072] These retainingfeatures are designed such that
when detaching the magnetic coupling by pulling the fan
module outward, the inside part of the magnetic coupling
(i.e. the first magnetic part) does not fall.

[0073] Toensure amore secure and tight coupling, the
larger one of the two magnetic parts can be partitioned
into a plurality of segments linked by elastic materials.
This concept is shown in Fig. 11. The first magnetic part
is assumed to be the larger one (as in Figs. 8 and 9) and
it is segmented into three parts 30a, 30b, 30c which are
pulled together by elastic couplings 70 between the seg-
ments.

[0074] Whenthe magnetic couplingisformed, the elas-
tic coupling stretch so that a retaining force is generated
that helps to hold the magnetic coupling together. The
elastic couplings are for example rubber.

[0075] Fig. 12 shows the filter member 14 with a re-
cessed area 40 which extends inwardly towards the us-
er's face.

[0076] In all these designs, to assemble the mask, the
smaller magnetic part is placed in position and the larger
magnetic part is then placed over the side wall facing the
smaller counterpart to form the magnetic coupling. The
opposite is performed for disassembling.

[0077] The second and first magnetic parts may each
include one or more magnets, wherein the magnet(s) of
the second part are magnetically attracted to the magnets
of the first part. Alternatively, one of the second and first
magnetic parts may include one or more magnets, and
the other may include magnetic material attractive to the
magnet(s) of the other part. With regards to the magnets,
a plurality of magnetic elements may be included in one
or both of the magnetic parts of the coupling, or just one.
One or more magnetic strips might be used in some ex-
amples.

[0078] As will be understood from Figs. 1 and 2, the
mask can optionally include an outer cover portion which
is layered over the filter portion 14, for protection. For
example, the outer cover portion may be rigid or semi-
rigid with ear straps 13, whereas the filter member 14
may be formed of a fabric and thus easily deforms such
that an outer edge can match the shape of a wearer's
face. More preferably however, the mask comprises the
filter portion without such an outer covering, to minimize
resistance against the breathing of the userand to reduce
cost. Ear bands may be attached to the filter portion to
permit wearing of the face mask in the usual way. The
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filter portion comprises a filter material and different
grades of filtration are possible.

[0079] The fan module may be a self-contained mod-
ular unit which contains a fan motor, fan impeller for driv-
ing air, a battery, and control electronics for driving the
fan. The control circuitry may further include sensors.
[0080] The fan module may be aninward fan. In a most
simple design, it operates continuously to provide a con-
tinuous supply of air to the face (using air drawn through
the mask filter). This provides temperature and humidity
control. However, it may alternatively be operated in syn-
chronism with the breathing of the wearer (with suitable
breath sensing), and it may be controlled bi-directionally.
[0081] For example, when breathing in, air is drawn
through the filter portion 14. The fan may be operating
during this time, providing an airflow, or it may be turned
off to save power. When breathing out, the fan may op-
erate to create outward flow. Breathing comfort is im-
proved particularly because the fan removes the exhaled
air from the mask cavity and therefore prevents re-
breathing (recycling) of previously exhaled and hence
un-fresh air.

[0082] The filter material has sufficient rigidity to retain
its shape and thereby maintain the local shape of the
recessed area. However, it also has sufficient flexibility
that it can be deformed slightly from its default rest shape
to a shape that fits the face of different possible users.
[0083] Variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the draw-
ings, the disclosure and the appended claims. In the
claims, the word "comprising" does not exclude other el-
ements or steps, and the indefinite article "a" or "an" does
not exclude a plurality.

[0084] The mere factthat certain measures are recited
in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to
advantage.

[0085] If the term "adapted to" is used in the claims or
description, it is noted the term "adapted to" is intended
to be equivalent to the term "configured to".

[0086] Any reference signs in the claims should not be
construed as limiting the scope.

Claims
1. A face mask (10), comprising:

a filter portion (14) comprising filter material to
filter air passing between an inner side of the
face mask which faces toward the user’s face
during use, and an outer side of the face mask;
a fan module (20) for arrangement in fluidic se-
ries with the filter portion for driving air which
passes through the filter portion;

a magnetic coupling (30,32) for releasably cou-
pling the fan module to the filter portion in a po-
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sition in fluidic series with the filter portion,
wherein the magnetic coupling comprises a first
magnetic part (30) and a second magnetic part
(32) which are positioned on opposite sides of
the filter portion (14) and which are magnetically
attractive to one another;

wherein the second magnetic part (32) is com-
prised by the fan module;

wherein the first magnetic part (30) is separate
from the fan module;

wherein the filter portion (14) comprises:

a recessed area (40) having a base wall
(42);

a non-recessed area (44) which extends
around the recessed area; and

a side wall (46) extending between the re-
cessed area and the non-recessed area,

wherein the first and second magnetic parts
(30,32) are disposed on opposite faces of the
side wall (46).

The face mask of claim 1, wherein the recessed area
(40) extends inwardly towards the user’s face.

The face mask of claim 1, wherein the recessed area
(40) extends outwardly towards the outer side of the
face mask.

The face mask of any one of claims 1 to 3, wherein
the side wall (46) is perpendicular to a general plane
of the non-recessed area.

The face mask of any one of claims 1 to 3, wherein
the side wall (46) is oriented at an angle offset from
the perpendicular to a general plane of the non-re-
cessed area.

The face mask of claim 5, wherein the side wall (46)
has a tapered ring shape.

The face mask of any one of claims 1 to 6, wherein
the first and second magnetic parts (30,32) each
comprise a ring.

The face mask of any one of claims 1 to 7, further
comprising a retaining feature (60) for holing the first
magnetic part in place against the side wall in the
absence of the second magnetic part.

The face mask of any one of claims 1 to 8, wherein
the recessed area has a non-circular shape.

The face mask of claim 9, wherein the recessed area
has a shape with rotational symmetry of 1.

The face mask of any one of claims 1 to 10, wherein
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12.

13.

one of the first and second magnetic parts is larger
than the other, wherein the larger magnetic part is
segmented with elastic coupling (70) between the
segments.

The face mask of any one of claims 1 to 11, com-
prising a valve-less face mask.

A face mask, comprising:

a filter portion (14) comprising filter material to
filter air passing between an inner side of the
face mask which faces toward the user’s face
during use, and an outer side of the face mask;
wherein the filter portion comprises:

a recessed area (40) having a base wall
(42);

a non-recessed area (44) which extends
around the recessed area; and

a side wall (46) extending between the re-
cessed area and the non-recessed area,

wherein opposite faces of the side wall (46) are
for receiving respective first and second parts
of a magnetic coupling, for attaching a fan mod-
ule to the filter portion.
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