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FACE MASKS AND METHOD OF FABRICATING FACE MASK

TECHNICAL FIELD

[0001] Various embodiments relate to face masks and methods of fabricating face masks.

BACKGROUND

[0002] Face masks are useful for providing protection against air pollution, as well as
infectious diseases. Examples of face masks include disposable medical masks like the N95
mask and surgical masks, and reusable cloth masks. However, face masks can only be
effective in protecting the wearers, if the wearers would keep them on their faces. It is
common for wearers to remove their face masks from time to time, due to the discomfort
associated with wearing face masks. It may be difficult to breathe through the face masks,
especially for young children and elderly folks. Further, the face masks partially obscure the
wearers’ faces, so it is difficult to recognize people when they are wearing face masks. The
face masks also obscure the wearers’ facial expressions, thereby inhibiting normal social

interaction.

SUMMARY

[0003] According to various embodiments, there may be provided a face mask. The face
mask may include a cover shield, an input and an output fan. The cover shield may be shaped
to cover nose and mouth of a wearer, and may define an inner space between the cover shield
and the skin of the wearer. The input fan may be coupled to the cover shield, and may be
configured to draw air from outside into the inner space. The output fan may be coupled to
the cover shield, and may be configured to expel air out of the inner space.

[0004] According to various embodiments, there may be provided a method of fabricating a
face mask. The method may include providing a cover shield shaped to cover the nose and
mouth of a wearer, wherein the cover shield defines an inner space between the cover shield
and the skin of the wearer. The method may further include coupling an input fan to the cover

shield, wherein the input fan is configured to draw air from outside into the inner space. The
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method may further include coupling an output fan to the cover shield, wherein the output fan
is configured to expel air out of the inner space.
[0005] Additional features for advantageous embodiments are provided in the dependent

claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the drawings, like reference characters generally refer to the same parts throughout
the different views. The drawings are not necessarily to scale, emphasis instead generally
being placed upon illustrating the principles of the invention. In the following description,
various embodiments are described with reference to the following drawings, in which:
[0007] FIGS. 1A and 1B show external views of a face mask according to various
embodiments.

[0008] FIG. 2 shows a cross-sectional view of the face mask of FIGS. 1A and 1B.

[0009] FIGS. 3A and 3B show external views of a face mask according to various
embodiments.

[0010] FIGS. 4A to 4C show various disassembled views of an input fan according to various
embodiments.

[0011] FIGS. 5A to 5C show various disassembled views of an output fan according to
various embodiments.

[0012] FIGS. 6A to 6C show various views of a fan cover according to various embodiments.
[0013] FIGS. 7A and 7B show a top perspective view and a bottom perspective view of a
light signaling member, respectively, according to various embodiments.

[0014] FIG. 8 shows a side perspective view of a face mask according to various
embodiments.

[0015] FIGS. 9A and 9B show a front perspective view and a rear perspective view of a face
mask, respectively, according to various embodiments.

[0016] FIGS. 10A and 10B show an eye shield according to various embodiments.

[0017] FIG. 11A and 11B shows a mounting member on a cover shield and a hole on the eye
shield, respectively, according to various embodiments.

[0018] FIGS. 12A and 12B show views of cavities in the skin cushion of the face mask

according to various embodiments.
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[0019] FIG. 13 is a flow diagram showing a method of fabricating a face mask according to

various embodiments.

DESCRIPTION

[0020] Embodiments described below in context of the face masks are analogously valid for
the respective methods, and vice versa. Furthermore, it will be understood that the
embodiments described below may be combined, for example, a part of one embodiment may
be combined with a part of another embodiment.

[0021] It will be understood that any property described herein for a specific device may also
hold for any device described herein. It will be understood that any property described herein
for a specific method may also hold for any method described herein. Furthermore, it will be
understood that for any device or method described herein, not necessarily all the components
or steps described must be enclosed in the device or method, but only some (but not all)
components or steps may be enclosed.

[0022] It should be understood that the terms “on”, “over”, “top”, “bottom”, “down”, “side”,
“back”, “left”, “right”, “front”, “lateral”, “side”, “up”, “down” etc., when used in the
following description are used for convenience and to aid understanding of relative positions
or directions, and not intended to limit the orientation of any device, or structure or any part
of any device or structure. In addition, the singular terms “a”, “an”, and “the” include plural
references unless context clearly indicates otherwise. Similarly, the word “or” is intended to
include “and” unless the context clearly indicates otherwise.

[0023] The term “coupled” (or “connected”) herein may be understood as electrically
coupled or as mechanically coupled, for example attached or fixed, or just in contact without
any fixation, and it will be understood that both direct coupling or indirect coupling (in other
words: coupling without direct contact) may be provided.

[0024] In order that the invention may be readily understood and put into practical effect,
various embodiments will now be described by way of examples and not limitations, and
with reference to the figures.

[0025] According to various embodiments, a face mask may be provided. The face mask may
include a substantially transparent cover shield that is to be worn over a person’s nose and
mouth, so that the face of the wearer may be visible to other people. This may facilitate social

interactions as the wearer can be easily recognized by others, and his or her facial expressions
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are also visible to others. The face mask may include an internal light, also referred herein as
a light emitter arrangement, that may be switched on to shine on the wearer’s face, so that the
wearer may be recognizable even in dim lighting conditions. The face mask may also include
at least one external light, also referred herein as a light signaling member, that may be
switched on to display lighting sequences. The lighting sequences may be synchronized with
a computer application, such as a computer game. The lighting sequences may be
representative of events in the computer application, and may convey information relating to
the computer application, to others who are looking at the wearer. The face mask may also be
integrated with an eye shield, to provide more comprehensive protection to the wearer.

[0026] FIGS. 1A and 1B show external views of a face mask 100 according to various
embodiments. The face mask 100 may be worn on the face of a wearer. The face mask 100
may include a cover shield 102. The cover shield 102 may be shaped to cover the nose and
mouth of the wearer, thereby defining an inner space between the cover shield 102 and the
skin of the wearer. The cover shield 102 may serve to physically segregate the inner space
from the ambient space. The cover shield 102 may serve to at least partially inhibit
transmission of fluids between the wearer and an ambient space that is external to the cover
shield 102. The cover shield 102 may be substantially transparent, so that the wearer’s face
may be visible through the cover shield 102. The cover shield 102 may be curved in shape, so
that its opposing edges may bend around the wearer’s cheeks. The cover shield 102 may be
formed from a polymer, for example, plastic.

[0027] While it is preferable for the cover shield 102 to be transparent, in alternative
embodiments, the cover shield 102 may be opaque.

[0028] The face mask 100 may also include an input fan 104 and an output fan 106 coupled
to the cover shield 102. The input fan 104 may be configured to draw air from outside, i.e. the
ambient space, into the inner space, while the output fan 106 may be configured to expel air
out of the inner space, into the ambient space. While FIG. 1A shows the input fan 104 being
on disposed on a left side (from the point of view of the wearer) of the face mask 100 and the
output fan 106 being disposed on a right side of the face mask 100, the positions of the input
fan 104 and the output fan 106 may be interchanged.

[0029] Referring to FIG. 1A which shows a front view of the face mask 100, the input fan
104 and the output fan 106 may be arranged equidistant from a vertical center line 120 of the
cover shield 102. The vertical center line 120 is merely an imaginary line helpful for

describing the face mask 100. The center line 120 of the cover shield 102 may be aligned
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with a vertical center line of the wearer’s face, and may rest on the wearer’s nose. The input
fan 104 and the output fan 106 may also be symmetrically arranged about the vertical center
line 120.

[0030] Referring to FIG. 1B, the face mask 100 may further include a skin cushion 108
arranged along a periphery of the cover shield 102. The skin cushion 108 may be adapted to
abut against the skin of the wearer for sealing the inner space from outside. The skin cushion
108 may abut against the skin of the wearer for a substantially airtight seal. The skin cushion
108 may include a compressible or resilient material that may conform to the shape of the
face of the wearer. The skin cushion 108 may form a sealing engagement with the skin of the
wearer. For example, the skin cushion 108 may include silicone, or a sponge material. The
skin cushion 108 may include an integrated nose pad 128.The nose pad 128 may be shaped to
rest on the wearer’s nose bridge.

[0031] The face mask 100 may also include an attachment means configured to attach the
face mask 100 to the wearer. The attachment means may be a pair of ear loops 112 attached
to respective opposite edges of the cover shield 102. In alternative embodiments, the
attachment means may be a head band having opposite ends attached to the respective
opposite edges of the cover shield 102.

[0032] FIG. 2 shows a cross-sectional view of the face mask 100 cut along line A—A’ of
FIG. 1A. The cover shield 102 may have two apertures (not shown in the figures) formed in
it. The first aperture may be referred to as an inlet aperture. The input fan 104 may draw in
air through the inlet aperture, as indicated by the arrow 304. The input fan 104 may be fitted
to the inlet aperture, for example, the input fan 104 may fit snugly in the inlet aperture. A
major part of the input fan 104 may be arranged on the outer side of the face mask 100. The
second aperture may be referred to as an outlet aperture. The output fan 106 may expel air
through the outlet aperture, as indicated by the arrow 306. The output fan may be fitted to the
outlet aperture, for example, the output fan 106 may fit snugly in the outlet aperture. A major
part of the output fan 106 may be arranged on the outer side of the face mask 100. The input
fan 104 may be positioned to the cover shield 102 such that the air drawn into the inner space
is directed towards the nose and/or the mouth of the wearer. The output fan 106 may be
positioned to the cover shield 102 such that the output fan draws away air exhaled from the
nose and/or the mouth of the wearer. As a result of the actions of the input fan 104 and the
output fan 106, air flow is generated within the inner space so that the wearer is able to

breathe in fresh air instead of exhaled air.
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[0033] At least one of the input fan 104 and the output fan 106 may include a filter holder
configured to hold a filter element. The filter holder may be positioned on the respective
input fan 104 or output fan 106. The filter holder will be described in further details with
respect to FIG. 4B. The filter element may include a non-woven filter sheet. For example, the
filter sheet may be similar in composition, to N95 masks, or surgical masks. The filter
clement received in the filter holder of the input fan 104 (also referred herein as the “input
filter”) may filter air that is drawn into the inner space. The input filter may protect the
wearer from inhaling undesirable particles that are present in the ambient space. The input
filter may prevent undesirable particles, such as air pollutants, dust particles, pollens or other
allergens, from entering the inner space. The input filter may block the undesirable particles
outside of the filter or may trap them within the filter. Consequently, clean air is drawn into
the inner space for the wearer to inhale. The filter element received in the filter holder of the
output fan 106 (also referred herein as the “output filter”’) may filter air exhaled from at least
one of the nose and the mouth of the wearer. The output filter may prevent respiratory
droplets or microdroplets from being released out into the ambient space. For example,
exhalation from the wearer may include droplets carrying germs such as viruses or bacteria.
The output filter may block or trap these droplets so that the germs are not passed on to other
people who are in the vicinity of the wearer.

[0034] Still referring to FIG. 2, the face mask 100 may further include an input air guiding
member 134 and an output air guiding member 136. The input air guiding member 134 may
be coupled to the input fan 104, and may extend into the inner space. The input air guiding
member 134 may be adapted to direct air flow from the input fan 104 to at least one of the
nose and mouth of the wearer. The input air guiding member 134 may be coupled to a base of
the input fan 104. Similarly, the output air guiding member 136 may be coupled to the output
fan 106, and may extend into the inner space. The output air guiding member 136 may be
adapted to direct air flow from at least one of the nose and mouth of the wearer, to the output
fan 106. The output air guiding member 136 may be coupled to a base of the output fan 106.
The respective bases of the input fan 104 and the output fan 106 may face the wearer. The
input air guiding member 134 and the output air guiding member 136 may collectively
provide a ventilation duct that guides air to flow from the input fan 104 to the output fan 106.
When the face mask is in use, the wearer’s nose and mouth may lie approximately midway of

the ventilation duct.
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[0035] According to various embodiments, the cover shield 102 may form a waterproof
barrier between the inner space and the ambient space. The cover shield 102 may be
impermeable to fluids. The input and output fans 104, 106 may be sealingly fitted into the
inlet and outlets, respectively. The skin cushion 108 may also form a sealing engagement
with the wearer’s face. Consequently, gaseous exchange between the ambient space and the
inner space may substantially be provided through the input and output fans 104, 106.

[0036] While it is preferable for the cover shield 102 to be impermeable to fluids, in
alternative embodiments, the cover shield 102 may be partially permeable to fluids, for
example, it may be formed from a fabric.

[0037] FIGS. 3A and 3B show external views of a face mask 300 according to various
embodiments. Similar to the face mask 100, the face mask 300 may also include a cover
shield 102, an input fan 104 and an output fan 106. In addition, the face mask 300 may
include a light signaling member (not shown in FIGS. 3A and 3B) coupled to at least one of
the input fan 104 and the output fan 106, at the outside of the face mask 300.

[0038] Referring to FIG. 3A, the light signaling member may be arranged to emit light in a
direction away from the face of the wearer. The light signaling member may emit light out of
a light transmissive window 130 on a fan cover 320, of the at least one of the input fan 104
and the output fan 106. The light transmissive window 130 may be substantially transparent.
While the light transmissive window 130 is shown as a circle in the figures, it may be
provided in other shapes. Light emitted by the light signaling member may be visible to other
people looking at the wearer. The light signaling member may include at least one light strip,
such as a light emitting diode (LED) strip, disposed on a cover of the input fan 104 or the
output fan 106. The light signaling member may be configured to display lighting effects,
such as different colors and lighting sequences. The light signaling member may include a
plurality of light emitters which may be individually controlled. These lighting effects may be
controlled by a software run on a processor that may be external to the face mask 300. The
light signaling member will be described in further details with respect to FIGS. 7A and 7B.
[0039] The input fan 104 and/or the output fan 106 may include a switch 132. The switch
132 may be operable to selectively turn on and off the light signaling member. In addition,
the switch 132 may be operable to select a wind speed of the respective input fan 104 or
output fan 106.

[0040] Still referring to FIG. 3A, the face mask 300 may also include an electrical connector

310. The electrical connector 310 may be disposed on the fan cover 320 of at least one of the
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input fan 104 and the output fan 106. The eclectrical connector 310 may be electrically
coupled to the light signaling member. The electrical connector 310 may be configured to
receive data that includes operating instructions for the light signaling member. The light
signaling member may be configured to operate according to the operating instructions. For
example, the operating instructions may include the color to be displayed and the timing for
the display, for each light emitter in the light signaling member. The electrical connector 310
may include, for example pogo pins, USB female connector or micro USB female connector.
The electrical connector 310 may be configured to receive electrical power for charging a
battery in the face mask 300. In alternative embodiments, the electrical connector 310 may
supply power directly to at least one of the light signaling member, the input fan 104 and the
output fan 106.

[0041] The face mask 300 may further include a wireless transceiver equipment (not shown
in the figures). The wireless transceiver equipment may be coupled to the light signaling
member, and may be configured to receive data that includes the operating instructions.
[0042] Referring to FIG. 3B, the electrical connector 310 may be connectable to a connector
cable 340. The connector cable 340 may include at least one output connection plug 342. The
output connection plug 342 may be complementary to the electrical connector 310 and may
be connectable with the electrical connector 310. The connector cable 340 may include an
input connection plug 344 such a USB male connector.

[0043] The face mask 300 may further include a battery configured to supply electrical
power to at least one of the input fan 104, the output fan 106, and the light signaling member.
The battery may be rechargeable, via the electrical connector 310.

[0044] The face mask 300 may optionally include an eye shield 902. The eye shield 902 will
be described further with respect to FIGS. 9A and 9B.

[0045] FIGS. 4A to 4C show various disassembled views of the input fan 104 according to
various embodiments. The input fan 104 may include a fan cover 320. The fan cover 320 may
include at least one opening 402 so that air can flow through the fan cover 320. The fan cover
320 may be detachably coupled to the rest of the input fan 104 via a coupling means.

[0046] Referring to FIG. 4A, a filter element 404 may be visible when the fan cover 320 is
removed. The fan cover 320 may be removable from the rest of the input fan 104, for easy
access to the filter element 404. The filter element 404 may include a filter frame 426
structured to hold a filter sheet 424. The filter sheet 424 may include a filtration material,

such as non-woven polymer fibers, for example polypropylene fibers. The filter frame 426
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may be shaped to fit onto an intermediate base 432 of the input fan 104. As such, the
intermediate base 432 may also be referred to as a filter holder. The filter frame 426 may
include openings for accommodating internal electrical connections 422. The filter element
404 may be a consumable item that may be replaced on a periodic basis, or whenever it has
become too dirty to perform its filtering function.

[0047] FIG. 4B shows an exploded view of the input fan 104. The input fan 104 may include
the fan cover 320, the intermediate base 432, and a bottom base 454. The input fan 104 may
further include the filter element 404, a switch cover 438 and a switch housing 442, arranged
between the fan cover 320 and the intermediate base 432. The switch cover 438 may include
a bracket for holding the switch button 442. The switch button 442 may be displaceable, for
example, by sliding or depressing, to activate the switch 132. The intermediate base 432 may
have a cavity that is shaped to hold the filter element 404. The input fan 104 may further
include a plurality of fasteners 434 for attaching the intermediate base 432 to the bottom base
454. The input fan 104 may further include magnets 444, a fan rubber gasket 446, a main
circuit board 448, a battery cover 450, a battery 452, and a blower 456, arranged between the
intermediate base 432 and the bottom base 454. The magnets 444 may be arranged between
the intermediate base 432 and the bottom base 454. The magnets 444 may be the coupling
means for detachably coupling the fan cover 320 to the rest of the input fan 104. The fan
cover 320 may include a ferromagnetic element, or magnets, so that the fan cover 320 may be
magnetically attracted to the magnets 444 to cover the filter element 404. The fan rubber
gasket 446 may seal off non-filtered openings in the input fan 104, to prevent air from
passing through the non-filtered openings. The main circuit board 448 may house electrical
circuits for the input fan 104. The battery cover 450 may serve to isolate the battery 452 from
the rest of the face mask 300, in the event that the battery 452 catches fire. The battery cover
450 may have a flammability rating of V-0.

[0048] The electrical connections 422 shown in FIG. 4A may connect the main circuit board
448 to the light signaling member. A magnified view of the components 410 including the
battery 452, the blower 456 and the bottom base 454, are shown in FIG. 4C. The blower 456
may have an input end 470 and an opposite output end (not shown in FIG. 4C). The blower
456 may include fan blades and a motor. The fan blades may be driven by the motor to rotate,
thereby generating an air current. The fan blades may be configured to generate an air current
that flows from the input end 470 to the output end. In the input fan 104, the blower 456 may
be oriented such that the input end 470 faces the fan cover 320.

9
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[0049] FIGS. 5A to 5C show various disassembled views of the output fan 106 according to
various embodiments. Like the input fan 104, the output fan 106 may also include a fan cover
320 that includes at least one opening 402 to allow air flow.

[0050] Referring to FIG. 5A, a filter element 504 may be visible when the fan cover 320 is
removed. The filter element 504 may include a filter frame 526 structured to hold a filter
sheet 424. The filter element 504 may be similar to the filter element 404, but its filter frame
526 may be shaped to have an opening that is the same size or larger, than a valve 550. The
valve 550 may be visible through the opening. The valve 550 may be configured to open
when the output fan 106 is blowing air out of the face mask 300, and further configured to
close when the output fan 106 is turned off. The valve 550 may include a thin rubber
membrane and a resilient deformable protrusion. The protrusion may be insertable into an
aperture in the intermediate base 432, for attaching the valve 550 to the intermediate base
432. The filter frame 526 may be shaped to fit onto an intermediate base 432 of the output
fan 106. As such, the intermediate base 432 may also be referred to as a filter holder. The
filter frame 526 may include openings for accommodating internal electrical connections 422.
[0051] FIG. 5B shows an exploded view of the output fan 106. The output fan 106 may
include similar components as the input fan 104, which are not described in this paragraph for
brevity. In addition, the output fan 106 may include the valve 550 that is adapted to fit in an
opening 564 of the filter element 504. The valve 550 may be about 0.1mm in thickness, and
may be made from rubber. The valve 550 may restrict air flow to substantially one direction,
in the direction of exiting the inner space. In contrast, the input fan 104 may not include a
valve 550 and as such, air flow is possible in both directions of into and out of, the inner
space at the inlet opening. A magnified view of the components 510 including the battery
452, the blower 456 and the bottom base 454, are shown in FIG. 5C. Comparing with FIG.
4C, the blower 456 of the output fan 106 is arranged to have its blowing direction facing the
inner space, i.e. towards the cover shield 102, whereas the blower 456 of the input fan 104 is
arranged to have its blowing direction facing away from the inner space, i.e. away from the
cover shield 102. The blower 456 may have an input end 470 (not shown in FIG. 5C) and an
opposite output end 570. The blower 456 may include fan blades configured to generate an
air current that flows from the input end 470 to the output end 570. In the output fan 106, the
blower 456 may be oriented such that the output end 570 faces the fan cover 320.

[0052] FIGS. 6A to 6C show various views of the fan cover 320 according to various

embodiments. The fan cover 320 may include the light signaling member 650.
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[0053] FIG. 6A show a top perspective view of the fan cover 320. The fan cover 320 may
include a top cap 602, a front cap housing 604 fitted around the top cap 602 and a back cap
housing 662 (not shown in FIG. 6A). The light transmissive window 130 may be provided on
at least one of the top cap 602 and the front cap housing 604.

[0054] FIG. 6B shows a bottom perspective view of the fan cover 320. The light signaling
member 650 may be arranged between the front cap housing 604 and the back cap housing
662. The light signaling member 650 may be adapted to matingly fit into a cavity in the fan
cover 320. The light signaling member 650 may include electrical contact pads 612. The light
signaling member 650 may receive electrical power from the battery 452, through the
electrical contact pads 612.

[0055] FIG. 6C shows an exploded view of the fan cover 320. The top cap 602 may include a
plurality of perforations, or openings 402. The front cap housing 604 may surround the top
cap 602 circumferentially. The front cap housing 604 may be adapted to hold the light
signaling member 650. For example, the front cap housing 604 may include a circumferential
groove that may receive the light signaling member 650 in it. For example, the light signaling
member 605 may be fastened onto the front cap housing 604 by screws. The light signaling
member 650 may include a first light emitting circuit 606 and a second light emitting circuit
608. The first light emitting circuit 606 and the second light emitting circuit 608 will be
described with respect to FIGS. 7A and 7B. The fan cover 320 may further include a plurality
of magnets 660 between the front cap housing 604 and the back cap housing 662. The
magnets 660 may be arranged to have their N-S orientation in opposite directions from the
magnets 444, so that the fan cover 320 may be attracted to the magnets 444. The magnets 444
and the magnets 660 may work together to hold the fan cover 320 to the intermediate base
432 or the bottom base 454, to cover the filter element 404.

[0056] FIGS. 7A and 7B show the top perspective view and the bottom perspective view of
the light signaling member 650, respectively, according to various embodiments.

[0057] The first light emitting circuit 606 may include at least one processor 720. The
processor 720 may be a micro-controller unit configured to control the operating behavior of
light emitter(s) 750 provided on the second light emitting circuit 608.

[0058] Referring to FIG. 7A, the first light emitting circuit 606 may further include a light
guide 730. The light guide 730 may be arranged circumferentially on the first light emitting
circuit 606. The light guide 730 may be arranged to be in register with the light transmission
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window 130. The light guide 730 may include a translucent polymer, for example
polycarbonate with added diffuser powder.

[0059] Referring to FIG. 7B, the light emitter 750 may be a light emitting diode (LED) array
that includes a plurality of LEDs. The light emitter 750 may be configured to selectively emit
light of various colors, including red, green, and blue. The light guide 730 may serve to
diffuse the light emitted by the light emitter 750, to provide an aesthetically pleasing glow.
[0060] FIG. 8 shows a side perspective view of a face mask 800 according to various
embodiments. The face mask 800 may be similar to the face mask 100 or 300, and may
further include a light emitter arrangement 850 coupled to the cover shield 102, for example,
via the input fan 104 and/or the output fan 106. The light emitter arrangement 850 may be
provided on the bottom base 454 of at least one of the input fan 104 and the output fan 106.
The light emitter arrangement 850 may be configured to emit light, preferably white light, for
illuminating the face of the wearer. The light emitter arrangement 850 may be positioned on
an inner surface of the cover shield 102 that faces the wearer. The light emitter arrangement
850 may also be coupled to the switch 132, so that it may be selectively operated via the
switch 132.

[0061] FIGS. 9A and 9B show a front perspective view and a rear perspective view of a face
mask 900, respectively, according to various embodiments. The face mask 900 may be
similar to the face mask 100, 300, or 800, and may further include at least one mounting
member 920 in a vicinity to an upper edge of the cover shield 102. The at least one mounting
member 920 may be configured to removably affix an eye shield 902 above the cover shield
102 for covering the eyes of the wearer. The face mask 900 may further include the eye
shield 902. The eye shield 902 may include a front fastener 922 shaped to clip onto the cover
shield 102.

[0062] FIGS. 10A and 10B show the eye shield 902 according to various embodiments. The
eye shield 902 may be substantially transparent. The eye shield 902 may be formed from a
clear polymer, such as polycarbonate.

[0063] Referring to FIG. 10A, the eye shield 902 may be cut out from a flat, planar material.
For example, it may be formed by die-cut on a flat piece of polymer. The eye shield 902 may
be shaped to include the front fastener 922. The front fastener 922 may include at least two
extending members 1026, separated by a center groove 1020. Each of the extending members
1026 may have a side groove 1022 adjacent to it. The front fastener 922 may fasten onto the

cover shield 102 using the extending members 1026. The front fastener 922 may hook onto
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the skin cushion 108. The skin cushion 108 may include complementary cavities (not shown
in FIG. 10A) shaped to receive the extending members 1026 of the front fastener 922. The
cavities will be described with respect to FIGS. 12A and 12B. The eye shield 902 may have
at least one hole 924 in a vicinity of opposite side edges of the eye shield 902. The hole 924
may be shaped to receive the mounting member 920.

[0064] Referring to FIG. 10B, the eye shield 902 may be flexible to conform to a shape of the
cover shield 102. For example, the cover shield 102 may be curved, and the eye shield 902
may be deformed to form a corresponding curvature, so that the eye shield 902 may be
mounted above the cover shield 102.

[0065] FIG. 11A and 11B shows the mounting member 920 on the cover shield 102 and the
hole 924 on the eye shield 902, respectively, according to various embodiments. The
mounting member 920 may have a first end 1120 coupled to the cover shield 102, and a
second end 1124 opposite to the first end. The mounting member 920 may include a catch
member 1122 between the first end 1120 and the second end 1124. The first end 1120 and the
second end 1124 may be smaller in diameter than the hole 924 on the eye shield 902, while
the catch member 1122 may be larger in diameter than the hole 924. The mounting member
920 may be resilient and deformable. To mount the eye shield 902 to the cover shield 102,
the mounting member 920 may be pushed into the hole 924. When the mounting member 920
is pushed into the hole 924, the mounting member may be deformed so that the catch member
1122 can pass through the hole 924.

[0066] FIGS. 12A and 12B show views of the cavities 1222 in the skin cushion 108
according to various embodiments. FIG. 12A shows a simplified view of the face mask 900
where the eye shield 902, the input fan 104 and output fan 106 are omitted for brevity. The
skin cushion 108 may include a plurality of cavities 1222 arranged along an upper edge of the
cover shield 102. The cavities 1222 may be positioned to match the front fastener 922. The
cavities 1222 may be shaped to receive the extending members 1026 of the front fastener 922
in them. The front fastener 922 of the eye shield 902 may hook onto the cavities 1222 to
attach the eye shield 902 onto the cover shield 102. FIG. 12B shows an enlarged view of the
region 1220 of FIG. 12A.

[0067] FIG. 13 is a flow diagram showing a method of fabricating a face mask according to
various embodiments. The method may include providing a cover shield shaped to cover the
nose and mouth of a wearer, in 1202. The cover shield may define an inner space between the

cover shield and the skin of the wearer. The method may further include coupling an input
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fan to the cover shield, in 1204. The input fan may be configured to draw air from outside
into the inner space. The method may further include coupling an output fan to the cover
shield, in 1206. The output fan may be configured to expel air out of the inner space.

[0068] The following examples pertain to further embodiments.

[0069] Example 1 is a face mask including a cover shield shaped to cover nose and mouth of
a wearer, and defining an inner space between the cover shield and the skin of the wearer; an
input fan coupled to the cover shield, wherein the input fan is configured to draw air from
outside into the inner space; and an output fan coupled to the cover shield, wherein the output
fan is configured to expel air out of the inner space.

[0070] In example 2, the subject-matter of example 1 may further include that the input fan
and the output fan are arranged symmetrically about a vertical centre line of the cover shield.
[0071] In example 3, the subject-matter of any one of examples 1 to 2 may further include
that the input fan is positioned to the cover shield such that the air drawn into the inner space
is directed towards at least one of the nose and the mouth of the wearer.

[0072] In example 4, the subject-matter of any one of examples 1 to 3 may further include
that the output fan is positioned to the cover shield such that the output fan draws away air
exhaled from at least one of the nose and the mouth of the wearer.

[0073] In example 5, the subject-matter of any one of examples 1 to 4 may further include:
an input air guiding member coupled to the input fan and extending into the inner space, the
input air guiding member adapted to direct air flow from the input fan to at least one of the
nose and mouth of the wearer; and an output air guiding member coupled to the output fan
and extending into the inner space, the output air guiding member adapted to direct air flow
from at least one of the nose and mouth of the wearer to the output fan.

[0074] In example 6, the subject-matter of any one of examples 1 to 5 may further include
that the input fan includes a filter holder configured to hold a filter element for filtering air
drawn into the inner space.

[0075] In example 7, the subject-matter of any one of examples 1 to 6 may further include
that the output fan includes a filter holder configured to hold a filter element for filtering air
exhaled from at least one of the nose and the mouth of the wearer.

[0076] In example 8, the subject-matter of any one of examples 1 to 7 may further include
that the cover shield is impermeable to fluids.

[0077] In example 9, the subject-matter of any one of examples 1 to 8 may further include

that the cover shield is substantially transparent.
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[0078] In example 10, the subject-matter of any one of examples 1 to 9 may further include
that the cover shield has an inlet aperture and an outlet aperture formed therein, wherein the
input fan is fitted to the inlet aperture, and wherein the output fan is fitted to the outlet
aperture.

[0079] In example 11, the subject-matter of any one of examples 1 to 10 may further include:
at least one mounting member in a vicinity to an upper edge of the cover shield, wherein the
at least one mounting member is configured to removably affix an eye shield above the cover
shield for covering the eyes of the wearer.

[0080] In example 12, the subject-matter of example 11 may further include: the eye shield.
[0081] In example 13, the subject-matter of example 12 may further include that the eye
shield is flexible to conform to a shape of the cover shield.

[0082] In example 14, the subject-matter of any one of examples 1 to 13 may further include:
a light emitter arrangement coupled to the cover shield for illuminating the face of the wearer.
[0083] In example 15, the subject-matter of any one of examples 1 to 14 may further include:
a light signaling member coupled to at least one of the input fan and the output fan, wherein
the light signaling member is arranged to emit light in a direction away from the face of the
wearer.

[0084] In example 16, the subject-matter of example 15 may further include: a wireless
transceiver equipment coupled to the light signaling member, wherein the wireless
transceiver equipment is configured to receive data including operating instructions, wherein
the light signaling member is configured to operate according to the operating instructions in
the received data.

[0085] In example 17, the subject-matter of any one of examples 15 to 16 may further
include: an electrical connector coupled to the light signaling member, wherein the electrical
connector is configured to receive data including operating instructions, wherein the light
signaling member is configured to operate according to the operating instructions in the
received data.

[0086] In example 18, the subject-matter of any one of examples 1 to 17 may further include:
a skin cushion arranged along a periphery of the cover shield, wherein the skin cushion is
adapted to abut against the skin of the wearer for sealing the inner space from outside.

[0087] In example 19, the subject-matter of example 18 may further include that the skin
cushion includes a compressible material for conforming to the shape of the face of the

wearcr.
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[0088] Example 20 is a method of fabricating a face mask. The method may include:
providing a cover shield shaped to cover the nose and mouth of a wearer, wherein the cover
shield defines an inner space between the cover shield and the skin of the wearer; coupling an
input fan to the cover shield, wherein the input fan is configured to draw air from outside into
the inner space; and coupling an output fan to the cover shield, wherein the output fan is
configured to expel air out of the inner space.

[0089] While embodiments of the invention have been particularly shown and described with
reference to specific embodiments, it should be understood by those skilled in the art that
various changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is thus
indicated by the appended claims and all changes which come within the meaning and range
of equivalency of the claims are therefore intended to be embraced. It will be appreciated that
common numerals, used in the relevant drawings, refer to components that serve a similar or
the same purpose. As used herein, the singular forms "a", "an" and "the" are intended to
include the plural forms as well, unless the context clearly indicates otherwise. It will be
further understood that the terms "comprises” and/or "comprising,” when used in this
specification, specify the presence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof. Unless
specifically stated otherwise, the term “some” refers to one or more. Combinations such as
“at least one of A, B, or C,” “one or more of A, B, or C,” “at least one of A, B, and C,” “one
or more of A, B, and C,” and “A, B, C, or any combination thereof” include any combination
of A, B, and/or C, and may include multiples of A, multiples of B, or multiples of C.
Specifically, combinations such as “at least one of A, B, or C,” “one or more of A, B, or C,”
“at least one of A, B, and C,” “one or more of A, B, and C,” and “A, B, C, or any
combination thereof” may be A only, B only, C only, A and B, A and C, B and C, or A and B
and C, where any such combinations may contain one or more member or members of A, B,
or C. All structural and functional equivalents to the elements of the various aspects
described throughout this disclosure that are known or later come to be known to those of
ordinary skill in the art are expressly incorporated herein by reference and are intended to be
encompassed by the claims. Moreover, nothing disclosed herein is intended to be dedicated to

the public regardless of whether such disclosure is explicitly recited in the claims. The words
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“module,” “mechanism,” “element,” “device,” and the like may not be a substitute for the
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word “means.” As such, no claim element is to be construed as a means plus function unless

the element is expressly recited using the phrase “means for.”
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CLAIMS

1. A face mask comprising:

a cover shield shaped to cover nose and mouth of a wearer, and defining an inner space
between the cover shield and the skin of the wearer;

an input fan coupled to the cover shield, wherein the input fan is configured to draw air
from outside into the inner space; and

an output fan coupled to the cover shield, wherein the output fan is configured to expel

air out of the inner space.

2. The face mask of claim 1, wherein the input fan and the output fan are arranged

symmetrically about a vertical centre line of the cover shield.

3. The face mask of claim 1, wherein the input fan is positioned to the cover shield such
that the air drawn into the inner space is directed towards at least one of the nose and the

mouth of the wearer.

4. The face mask of claim 1, wherein the output fan is positioned to the cover shield
such that the output fan draws away air exhaled from at least one of the nose and the mouth

of the wearer.

5. The face mask of claim 1, further comprising:

an input air guiding member coupled to the input fan and extending into the inner
space, the input air guiding member adapted to direct air flow from the input fan to at least
one of the nose and mouth of the wearer; and

an output air guiding member coupled to the output fan and extending into the inner
space, the output air guiding member adapted to direct air flow from at least one of the nose

and mouth of the wearer to the output fan.

6. The face mask of claim 1, wherein the input fan comprises a filter holder configured

to hold a filter element for filtering air drawn into the inner space.
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7. The face mask of claim 1, wherein the output fan comprises a filter holder configured

to hold a filter element for filtering air exhaled from at least one of the nose and the mouth of

the wearer.

8. The face mask of claim 1, wherein the cover shield is impermeable to fluids.

9. The face mask of claim 1, wherein the cover shield is substantially transparent.

10. The face mask of claim 1, wherein the cover shield has an inlet aperture and an outlet

aperture formed therein, wherein the input fan is fitted to the inlet aperture, and wherein the

output fan is fitted to the outlet aperture.

11. The face mask of claim 1, further comprising:
at least one mounting member in a vicinity to an upper edge of the cover shield,
wherein the at least one mounting member is configured to removably affix an eye shield

above the cover shield for covering the eyes of the wearer.

12. The face mask of claim 11, further comprising:

the eye shield.

13. The face mask of claim 12, wherein the eye shield is flexible to conform to a shape of

the cover shield.

14. The face mask of claim 1, further comprising:
a light emitter arrangement coupled to the cover shield for illuminating the face of the

wearer.

15. The face mask of claim 1, further comprising:
a light signalling member coupled to at least one of the input fan and the output fan,
wherein the light signalling member is arranged to emit light in a direction away from the

face of the wearer.

16. The face mask of claim 15, further comprising:
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a wireless transceiver equipment coupled to the light signalling member, wherein the
wireless transceiver equipment is configured to receive data comprising operating
instructions,

wherein the light signalling member is configured to operate according to the

operating instructions in the received data.

17. The face mask of claim 15, further comprising:

an electrical connector coupled to the light signalling member, wherein the electrical
connector is configured to receive data comprising operating instructions,

wherein the light signalling member is configured to operate according to the

operating instructions in the received data.

18. The face mask of claim 1, further comprising:
a skin cushion arranged along a periphery of the cover shield, wherein the skin
cushion is adapted to abut against the skin of the wearer for sealing the inner space from

outside.

19. The face mask of claim 18, wherein the skin cushion comprises a compressible

material for conforming to the shape of the face of the wearer.

20. A method of fabricating a face mask, the method comprising:

providing a cover shield shaped to cover the nose and mouth of a wearer, wherein the
cover shield defines an inner space between the cover shield and the skin of the wearer;

coupling an input fan to the cover shield, wherein the input fan is configured to draw
air from outside into the inner space; and

coupling an output fan to the cover shield, wherein the output fan is configured to

expel air out of the inner space.
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