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FIG. 3

(57) Abstract: A dispenser for dispensing a facemask is provid-
ed. The dispenser includes a housing having an interior volume so
as to retain one or more facemasks having a metal strip disposed
thereon or therein and a cover assembly forming at least a por-
tion of the housing, the cover assembly including an outer surface
forming a portion of an exterior of the dispenser and an inner sur-
face facing the interior volume. An arm is disposed on the inner
surface of the cover assembly, the arm including a first end having
a magnetic device disposed thereon, wherein the magnetic device
is configured to lift one or more facemasks to a dispensing posi-
tion when the cover assembly is moved to an opened position.
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FACEMASK DISPENSER

BACKGROUND

Disposable face masks have been manufacturad for many years. In the medical field, early
masks were designed to protect patients from pathogens contained in the exhalad air of health cars
parsonnel. in recent years, it has likewise bscome impartant to protect not anly madical professionals
but also the general public from airborne pathogens emitted by individuals that may have been
exposed o ceriain pathogens. For example, dus o transmigsion of Covid-19, facemasks are being
worn more than ever, Additionally, many commercial establishments, such as doctor’s offices, grocery
sicres, gas stations, efc., are now providing disposable masks for patrons to wear while they are
indoors. However, currenily facamasks are bulk packaged typically in soms typs of papsarboard
container that exposes the masks contained therein to the ambisnt environment and, thus, can
compromise the sterflity of the masks. Furthermore, as user's reach info containers to access &
facemask they can inadveriently touch other facemasks therein, thus contaminating other facemasks
stored in the container.

Accordingly, there is a need for a dispensing facemasks in a hygienic manner such that masks

remaining in the dispenser are not contaminated by a user’s hands or the amblent environment,

SUMMARY

in general, the present disclosurs is directed to a dispenser for dispensing a facemask. The
diepensar includes a housing having an interior volume o as o retain ane or more facemasks having
a metal strip disposed therson or therein and a cover assembly forming at least a portion of the
housing, the cover assambly including an ouler surfase forming a portion of an exterior of the
dispanser and an innar surface faging the interior volums, An arm is disposed on the inner surface of
the cover assembly, the arm including a first end having a magnstic device digposad thereon, wherein
the magnetic devics is configurad {o lift one or more facemasks to a dispensing posilicn when the
cover assembly is moved 1o an openad position.

Cther featuras and aspacts of the present disclosure are discussed in greater detall helow.

BRIEF DESCRIPTION OF THE DRAWINGS

Afull and enabling disciosurs of the present disclosure is set forth more particularly in the

remainder of the specification, inciuding reference o the accompanying figures, in which:
Figure 1 lllustrates a pserspective view of a dispsnser with the cover assembly in a closed
nosition according to example embodiments of the pregsent disclosurs;

1
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Figure 2 lllustrates a psrspective view of a dispenser with the cover assembly in an open
pogition according 1o example embodiments of ths pragsnt disclosurs;
Figure 3 illustrates a parspective view of a dispenser with the cover assembly in an opsn
position according io example embodiments of the present disclosure,
5 Figure 4 illustrates a perspective view of a fasemask for use with the dispsnser according to
example embodiments of the present disclosure;
Figure 5 lllustrales a cross sectional view of a dispenser according lo sxample smbodiments
of the present disclosure;
Figure 6 lliustrates a cross sectional viaw of a dispenser according to sxampls smbodiments
10 of the present disclosure;
Figure 7 lllustrates a perspective view of an arm for use with the dispenser according to
example embodiments of the present disclosure;
Figure 8 illustrates a perspective view of an arm for use with the dispenser according to

example smbodiments of the preseni disclosure;

(]

Figure 9 lllustrates a parspactive visw of a magnstic device for an arm for use with the
dispenser accarding ic example embodiments of the present disclosurs;

Figure 10 lllustrates a perspective view of an arm coupled to the inner surface of & cover
assembly for use with a dispensar according to example embodiments of the prasent disclosure;

Figurs 11 illustrates a perspeciive view of a portion of an arm coupled o the inner surface of a
20 cover asssmbly for use wilh a dispenser according to example embodiments of the present disclosurs;

Figure 12 illustrates a perspeciive view of a portion of an arm coupled fo the innar surface of a
cover assembly for use with a dispenser according to example embodiments of the present disclosure;

Figure 13 lllusirates a perspective view of a dispsnser with the cover assermbly in an open

position according to example embodiments of the present disclosure; and

25 Figurs 14 llustrates a perspsciive visw of an example cartridgs for use with a dispenser
according o exampie embodimsnts of the present disclosure,
Repeat use of raference characters in the present specification and drawings is intended {o
represent the same or analogous featuras or elemants of the present invention,
a0 DETAILED DESCRIPTION

it is to bs understood by ons of ordinary siilf in the art that the present discussion is a
desaription of exemplary embodiments only, and is not intended as limiting the broader aspscis of the

present disclosure,
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As used herein, the terms “first’, “second”, and “third” may be ussd interchangeably o
distinguish one component from another and are not intended fo signify location or imporiance of the
individiial components.

The ferms “coupled,” “fixed,” "attached fo,” and the like refer (o both direct coupling, fixing, or

5  aftaching, as well as indirect coupling, fixing, or attaching through one or more intermediate
componsnts or features, unless otherwise specified harain,

The terms "communicals,” “communicating,” “communicaiive,” and the like refer to both direct
communication as well as indirect communication such as through a memory system or anocther
intarmadiary system,

10 The singular forms *a", "an’, and “the" include plural references uniess the context clearly
dictates ofherwise.

Approximating language, as used harain throughout the spacification and claims, is applied to
modify any quantitaiive reprasantation that could permissibly vary without resulting in a change in the

basic function to which it is relaisd. Accordingly, avalus modified by aterm or terms, such as “about’,

(]

“approximately” and “substantially’, are not to be limited {o the pracise valus specified. In at least
some instances, the approximaling language may correspond o the precision of an instrument for
maasuring the valus, or the precision of the methods or machines for constructing or manufacturing
the components and/or systems. For example, the approximating language may refer to being within a
1, 2, 4, 10, 15, or 20 percent margin. These approximating margins may apply to & single value, sither
20 or both endpoints defining numerical rangss, andfor the margin for ranges betwsen sndpoinis.

The embodiments including dispenser and mathods of the present disclosurs, including
components thereof, can compriss, consist of, or consist essentially of the essential elaments and
limitations of the embodiments describad herein, as wsll as any additional or optional components or

fimitations described herein or otherwise useful,

]
(6]

Facemasks, sspecially disposable facemasks, oftan are bulk packaged in a paperboard
container with an opening so that a user can access and pull ons or more facemasks from the
container. Additionally, bulk packaged facemasks can ba mouniad on surfaces, such as walls, so that
usars can easlly acesss masks stored therain. Whils disposable facemasks are increasingly being
ytilized by the general public, it remains that often fimes users can contaminate one or more masks
30 while attempting 1o remove a mask from a paperboard coniainar.

Accordingly, the present disclosure is gensrally directad to a dispensar for dispensing a
disposable produst. The dispenser includes a housing having an interior volume sc as o relain ons or
more facemasks having a metal slrip dispossd thereon or thersin and & cover assembly forming at
lsast a portion of the housing, the cover assembly including an outer surface forming a portion of an

~
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extsrior of the dispenser and an inner surface facing the interior volume, An arm is disposad on the
inner surface of the cover assembly. The arm includes a first end having a magnetic devics disposed
tharson, The magnetic devics is configured 1o [ift one or more facamasks to a dispansing position
whan the cover assembly is opened. Oplionally, the dispenser can include a carlridge disposed in the
5 interior volume of the dispanser that is configured to hold the facemasks in a stacked position. The
cartridgs can includs an opening having a hygisnic film dispossd thereon, The hygisnic film can
include a slit through which one or mors facemasks can be removed,
The digpanser according 1o sxample smbodiments of the present disclosurs can provide
numerous benafits, For example, use of the dispenser arm {0 removs facemasks from the stack

10 ansures that facernasks remaining in the dispenser are not unduly contaminated. Furthermors, uss of

the cariridgs including the hygianic film can further protect the sterility of remaining facemasks in the
dispanser,
Fig. 1 iliustrales an example embodiment of a dispenser 10 for dispensing facemasis in

accordance with embodiments of the present disclosure, The dispenser 10, as shown, is conligured for

(]

dispensing facemasks, such as disposable facemasks. Fealures of the dispenser disclosed herain
rmay be applicable to other types of dispenser for dispensing other consumable products. Furthermore,
the dispensers disclosed hersin can include counter mountad product dispensers, wall-mounted
product dispsensers, including dispansers mounted to walls, and/or stand-alone product dispsnsers.

As shown in FIGS. 1-3, the dispenser 10 includes a housing 16 having a interior volume 17
20 thatis designed to house one or mors facemasks. The housing 16 may be formed of any suitable
materials. The dispenser 10 includes a cover assembly 20. As shown in FIG. 2, the cover assembly 20
is shown in an open position. In certaln embodiments, the cover assembly 20 can defins one or more
of the sidewalls of the dispenser 10, In other embodiments, however, the cover assembly 20 can form

at least a portion, but not substaniially all, of the sidewalle of the dispenser 10, in other embodiments,

]
(6]

howaver, the cover assembly 20 doss not form any portion of the sidewalls of the dispenser. The cover
asssmbly 20 can be coupled io the housing 16 via any suitable mechanism. For example, the cover
assembly can be pivotally coupled to the housing 16, For example, one or more hinges can be used to
nivotally couple the cover assembly 20 to the housing 18, Any conventional pivotal aftaching
rnachanism may be usad in this regard. For example, in cerialn embodiments, a simple rotatable rod is
30 provided and retained by rod holders. I should be appreciated that any number of conventional pivotal
arrangsments are known by those skilied in the art that may be utilized to pivotally mount the cover
assembly 20 io the housing 18. in other embadiments, the cover assembly 20 can be complelsly
removable or delachabils from the housing 16

The cover assembly 20 and housing 16 can be configured to fit togethar in a tongue and

4
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groove arrangement. For example, as shown in FIG. 2, the housing 16 can include a groove 18
running along at lsast a porlich andfor the entire perimeter of the housing 16, The groove 18 canhe
shapad in such as manner s¢ as io received the perimeter 19 of the cover assembly 20, Thus, when
the cover assembly 20 is placed in a closed posiiion with respect to the housing 16, the cover
5 assembly 20 and housing 16 have a flush fit such that no contaminants are capable of entering the
interior volume 17 of the housing, Furtharmore, in certain ambadiments, the cover assembly 20 can
include aflangs or other continuous tab disposed on the parimeter 18 of the cover assembly 20 for
facilitating fit betwaen the housing 16 and the cover assembly 20. Additionally, to ensure a proper ssal
between the cover assembly 20 and the housing 16, either the perimeter of the housing 16 or the
10 cover assembly 20 can be outlitted with a gasket {nol shown). The gasket can be formed from any
suitable slastomeric material. The gasket can further ensure a proper sedl between the cover
assembly 20 and the housing 16, when the cover assembly is in a closed position.
in certain embodiments, the cover assambly 20 includes a back portion 21 and a front portion

22 that are genserally delineated by a pivel point 23, For exampls, as shown, the back portion 21 can

(]

be securaly coupled to the housing 16, such that the back portion 21 of the cover assembly 20 remains
coupled 1o the housing 16 whean the front portion 22 is lifted to an open position. The pivot point 23 can
include any suitable hinge, including a living hinge, hat is capable of allowing the froni portion 22 of
the cover assembly 20 (o open such that contents within the housing 16 can be accessed by a user,
20 surface 24 forms a portion of an exterior of the dispenser 10 while the inner surfacs 25 faces the
interior volums 17 of the digpanser, espacially when the cover assembly 20 is in a closad position. An
arm 49 is disposed on the inner strface 25 of the cover assembly 20. The arm 40 is configured to
remove one or mors Tacemask from a stack within the interior volume 17 1o & dispensing position, as

will ba discussed further hereinbslow.

]
(6]

Additionally, the housing 16 and/or cover assambly 20 can be cutfitisd with additional faatures
to facilitate opening of the dispenser 10. For exampls, optionally, a tab 26 can bs disposed on the
outer surface 25 of the cover assembly 20, The tab 26 is disposed such that a user ¢an grip the 1ab 26
to facilitate opening of the front partion 22 of the cover assembly 20 1o reveal the contents of the
dispenser 10. Additionally, a groove 27 can be provided in either the cover assermbly 20 or the housing
30 18 in order to facilifate opaning of the dispenser 10,

The housing 16 includes an interior volume 17 configured so as fo retain ons or more
facemasks 30 having a melel stiip 32 thereon. Fig. 3 Hllustrates an emboediments of a dispenser 10
having one or more facemasks 30 disposed thersin, whils FIG. 4 illustrales an example of & suilable
facemask 30 according to embodimanis of the present disclosure. As shown, the facemask 30 may

P
-
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have a reclangular shape with ons or more plsate 31. While a rectangular facemask is shown, the
disclosure is not 5o limited. Indeed, any shape of facemask can be used in accordance with the
dispenser provided hereln. For example, in certain embodiments the facemask can be ovular or
circular in shaps. In other embodiments, the face mask can havs an irregular shaps that corresponds
5 tocurvatures of the face. The facemask 30 can be packaged in a flat configuration such that multiple
facemasks can be arrangad in a stacked configuration. When ready to wear, the pleats 31 can be
parlislly opened or expanded so that the wearer can comforiable fif the facemask 30 directly to their
face.
The facemask 30 can be formsd from any suitable malerial, For example, the facemask 30
10 may be formed from filiration materials which may be rigid, pre-molded, or fiexible. in one embodiment,
the facemask 30 may be formed from a flexible fabric laminate of lavers of a nonwoven material, The
flexible fabric laminate is sufficiently porous 1o preform as a suitable contaminats barrier while
permiiting the wearer 1o saglly breath thersthrough, it has besn found that nonwoven webs formed

from polyoiefin-based fibers are particularly well-suited for use as a filration material in the present

(]

invention. Examples of such nonwoven webs are the polypropylans nonwovens produced by the
Assignae of record, Kimberly-Clark Corporation. One such muitiple-layarad nonwoven web, a
sounbond, meltblown, spunbond {SMS) nonwoven web, is produced by Kimberly-Clark Corporation.
This spunbond, meltblown, spunbond web may be mads from three separate layers which are
laminated to one ancther. Such a method of making this laminated web is described in cornmonly
20 assigned U.S. Pateni No. 4,041,203 to Brook et al which is incorporated herein in its entirety by
reference. Altsratively, the spunbond, meliblown, spunbond wab may be mads by firet forming a
spunbend-meltblown laminate. The spunbond-meitbiown laminate is formed by applying a layer of
maltbiown on to a layer of spunbond. The second layver of spunbond is then applied to the meliblown

side of the previously formed spunbond-maitblown laminate. Generally, the two outer layers provide

]
(6]

the nonwoven web with strength while the inner layer provides barrisr properties. Various techniguss
may be used 1o increass the rigidity of the facemask 30. In somes embodiments, the facemask 30 may
be thermally moldad or heal set {g increase stifiness. In other embodiments, binder chemicals may be
added fo the materials prior to formation of the facemask 30.

The facemask 30 can include a metal stip 32 disposed thersin. The metal sirip 32 is located
30 along one side of the facemask 30 and can be manipulalad so that the mask can conform fo the noss
bridge of the wearer. For exampls, when in a packaged and stored position, the metal strip 321is
positioned io ie flat for easier stacking and storage of muliiple facernasks 30, Howeaver, upon uss, the
waarst can bend or form the meial strip info a rigid shape in order to Impart additional shaps inlo the
facemask 30 5o that the facemnask 30 is more sacure and comfortable o wear. The metal strip 32 can

&
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include any suilable metal material capable of forming an atiraction with a magnet. For example, in
some embodimants, the metal material can include a ferromagnetic metal, Ferromagnetic metals
includs thoss that are strongly attracted to magnetic fields and are generally able to relain their
magnetic properties afler the magnet is remeoved. Such materials include iron, nickel, coball,

5 gadolinium, dysprosium, and alloys thereof. In cerfain embodiments, the matal material can includs
paramagnetic matsrials. Paramagnetic materials inglude those that are more waakly aftractsd 1o
magnets and do not retain magnetic properties when the magnet is removed. Such materials, include
coper, aluminum, platinum, and alloys thereof. In cerlain embodimeants, the meta material includes
aluminum. The facernask 30 is sscured 1o the user’s face by one or more ear loops 34 that are

10 disposed on one or mors sides of the facemask 30. For axample, at least two sar loops 34 can be
disposad on sach side of the facemask 30. The ear loops 34 can be formad from an elastomeric
material such that they can be pulled around the wearer's ears to securs the facamask 30 to the user's
face.

Ag shown in FIG. 3, the facemasks 30 can be stacked within the interior volume 17 such that

(]

the open end 33 of the pleats 31 are oriented towards the front of the dispenser 10, As will be
discussed further hereinbelow, such an crientation can faciiitate removal of the lop facemask 30 from
the siack by the arm 40. For example, disposition of the Tacemasks 30 with the open end 33 of the
pleats 31 orisnted towards the front of the dispenser 10, reduces frictional forces as the magnetic
device 50 makes contact with and moves across the fop facernask 30 towards the metal strip 32,

20 Additionally, the facerasks 30 can be stacked within the interior volume 17 such that the meldl strips
32 are oriented towards the front of the dispenser 10, Again, as will be discussed further, placement of
tha metal strips 32 In such alocadion in the stack can faciiitate removal of the top facemask 30 from
the slack,

Now referring to FIGS. 58, the cover assembly 20 inciudes an arm 40 disposad on tha innar

surface 25, The arm includes a first end 42 and a sscond end 43, A magnsiic device 50 is disposed on

]
(6]

the first end 42 of the arm 40, Ths arm 40 is generally configurad such thai the magnetic device 50 s
configured to engage the mstal strip 32 on the facemask 30. For example, as the cover agsembly 20 is
rnoved fo a closed position the arm 46 is lowsred onlo the stadk of facemasks 30 and the magnetic
device 50 can be moved 1o a position where sufficient contact is established betwesn the magnetic

30 davice 50 and the metdl strip 32 of the facemagk 30, Once sufficient contact is aslablished between
the magnstic device 50 and the metal strip 32 of the facemask 30, the facemask 30 can be moved o a
dispensing position as the cover assembly 20 is moved towards an open position. Thus, the arm 40
including the magnetic device 50 is configured to fifl one or mors Tacemasks 30 from a stored posiiion
{e.g., stored in a stacksd arrangament in the interior volume 17} to a dispsneing position located above

7
f
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the stacked arrangemsnt in order to allow a user io access the facemask 30 in ihe dispsnsing position
without touching or contaminating facemasks 30 remaining in the stacked arrangsment.
The magnsiic device 80 can be coupled to the first end 42 of the arm 40 such that the
magnelic device 50 can remain perpendicular to the facemasks 30 as one of more facemasks are
5 ramoved from the dispenser 10, For example, as shown in FIGS. 7-9, the magnstic device 50 can

include a platform 52 pivotally attached 1o the first end 42 of the arm 40. Pivotal attachment of the
platform 52 ensures that the magnets disposed thereon are capabls of remaining perpendicular (o the
stack of facemaske 30 ags the angle of atfack changes given the removal of facemasis from the stack,
Stated differently, pivotal attachment of the platform 52 ensures that the magnels 54 dispossd thereon

10 are able to remain fial with respect to a top plane of the facemasks in the stack, such that suitable
contact between the magnets 54 and the metal strip 32 can be achieved. Accordingly, pivotal
attachment of the platform 52 gliows for the attack angle of the magnsts 54 o changs based on the
depth of the facemasks 30 present in the dispanser. For example, as facemasks 30 are depleted from

the dispanser 10, the arm 40 racks lower in order fo access the remaining facemasks 30, Accordingly,

(]

the platform 52 is configurad to pivet such that as the arm 40 racks lower, the magnets 54 can remain
flat against the top of the stacked {facemasis 30. The platform 52 can be pivotally altached o the arm
40 via any suitable mechanism. For example, in certain embodiments a pin can be used lo pivolally
attached the platform 52 to the arm 40,

The magnetic device 50 includes one or more magneis 54, such as rare sarth magnets. Rare
20 sarth magnets include magnsis made from alloys of rare-earth elements. Cerlain suilable rare earth
magnets can include neodymium magnets, Neodymium magnels include thoes mads of an alloy of
neodymium, iron, and boron and inciude those having a chemical formula of Ndole14B. Certain
sufitable rare earth magnels can also include samarium-cobalt magnets. Samarium-cobalt magnets

include those made of alioys of samarium and cobalt including those having a chemical formula

]
(6]

SmCos. Additionally andfor alternatively, other types of magnets can be utilized including magnsts
made from ferromagnetic materials, such as iron, stesl, nickel, cobalt, sle. if rare sarth magnets are
utilized, thay can he coated with any suitable coating. For example, in certain embodimants, the rars
garth magnets are coated with a protective coating to reduce the incidence of breakage or damage o
the rare earth magnsts. In other smbodiments, the rare sarth magnsts can be coated with a plastic

30 coaling. The plastic coaling can provide further profection to the rare earth magnets from cleaning
chemicals. For example, in order t¢ dlean the dispenser a variety of antimicrobial andior sanitizing
agents can be used. Use of such agents can lead to corrosion of the magnstic material, Thus, in order
to pravent corrosion of the magnetic maferial, the magnets can be coated such thal they can be

cleansd with suitable sanitizing agents.
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in cerlain embodiments different types of magnetic devices 50 can be provided and can be
interchanged about the first end 42 of the arm 40. For example, diffsrant magnetic devices 50 can be
nrovided having different types of magnats that are suilable for lifting different types of metal materials,
For inslance, stronger or weaker magnsts can be inciuded in the magnelic device depending on the

5 type of metal material provided in the metal slrip 32 of the facemask 30. Additionally andfor
alternatively, magnetic devices 50 can be provided that can pick up (e.g., lift) one or morg, such as two
facemasks, such as thres facerasks, such as four facemasks, ele. from the dispanser. in such
smbodiments, the magnetic device 50 is configured to digpanse more than ons facemasi at a time,
Accordingly, depending on the type of facemask dispenssad andior the matal material used in the mstal
10 siip, one or more magnedic devices that are fully interchangeable with the arm can be provided so that

the user can adjust the dispenser according fo their preferencas.

Additional structural membears or other features can be utilized to couple and/or sscure the
arm 49 about the Inner surface 25 of the cover assembly 20. Now referring to FIGS, 1612, ons or

more structural members 47, such as a brackst can be used o further secure the arm 40 to the inner

(]

surface 25 of the cover assembly 20. For example, disposition of one or mora magnets 54 about the
first end 42 of the arm 40 can add weight to the first end of the arm 40, Thus, in order 1o snsure that
the arm 40 doss nol break at or below ils pivot poini, additional structural members 47 can be added io
the inner surface 25 of the cover to ensure that the arm 40, including the magnetic devics, is sscurely
coupled io the cover assernbly 20, As shown, the second end 43 of the arm 40 is pivolelly coupled to
20 the inner surface 25 of the dispenser 10. As shown, a pin 48 and bracket 49 can be used to secursly
mouni the second end 43 of the arm 40 in a pivoling manner about the inner surface 25 of the
dispenser, Further, an additional support flange 80 extends generally from the second end 43 of the
arm andfor the bracket 49, The support flangs 80 includes afirst end 81 generally coupled o sither the

second end 43 or the bracket 49 and a second end 8¢ the is coupled fo a brackst 34 secured on the

]
(6]

inner surfacs 25 on the back portion 21 of the cover assembly 20, As noted, the back portion 21 of the
cover assembly 20 remaing coupled with the housing 18 during operation of the dispenser 10.
Accordingly, the bracke! 84 provides additional stability for the arm 40, such thal the arm 40 does not
break away from the cover assembly 20 during use. As shown maore spacifically in FIG. 12, the second
and 82 can be pivotally coupled o the bracket 84 vig one of more pins 85,

0 Now referring to FIGE. 13-14, in certain embodimsants, the dispsnser 10 includes a cartridge
60 suitable for holding one or more facemasks 3G in a stacked position, For axampls, the cartridge 60
can be sized and shaped to fit within the interior volume 17 of the housing 16. Fortions of the carlridge,
including the fop and sides of the cartridge 60 60 can be corrugaled such that they can bs removed
and discardad prior to placement of the cartridgs 60 in the interior volume 17. The cartridge 60 can

g



WO 2023/043451 PCT/US2021/050840

include a paperboard box having one or more perforaisd section that can be removed and discardsd
prior fo use. Once ramoved, an opsning 20 is formed in the cartridge 60 so that facemasis 30 can he
remaved therefrom, In certain embeodimants, the opening is covered by a thin, plastic film 82, such as
a hygisnic filrn. The plastic film 92 ensures that contaminants from the ambient environment are nol

5 exposed to the facemaske 30 while they ars in a stacked arrangement within the cartridge 60, The film
92 gan have one or maore siits 94 therain. The slits permit extraction of the facemask 30 from tha
cartridge. Additionally, one or mors confrol means 96 are providsd and are configured 1o pravent two
facemasks 30 from dispensing at the same time should two or more facamasks 30 becoms antangled
in the cartridge 60,

10 Additional sensors andfor operational cormponents can be included on the dispenser as
nasedad. For example, a varisty of sensors can be outfitted on the dispensar 10 and can provide
numerous functions, For example, in cartain smbodiments, the dispenser includes a sensor that is
designed to delect the presance of a user in a delention zone. Such sensors are known, and are used

{o detect when a user is within & certain distancs from the product dispanser. In such embodimants,

(]

the user detection sensor ¢an be used i open the dispsenser such that a facemask can be dispensed
from the dispenser upon sensing the user in the detection zone, Again, such sensors are known and
can be incorporated into the dispenser 10 provided herein by those of skill in the art. Furthermors,
incorporation of a usar detection sensor can help further maintain the hygienic state of the dispensar,
since the user does not have o toush any portion of the dispenser 10 in order to remove a facemask
20 30 therefrom. indesd, as desoribed, when the cover assembly 20 is in a closed position the magnetic
device makes confact with the metal strip 32, Tharefore, upon the activation sensor sensing a user in
the detection zone, the cover assembly 20 can be opened, which allows the arm 40 and magnetic
device 50 1o move the facernask 30 from a stored position in the stack 1o a dispensing position thalis

eaglly accsssible by the user. Additional components, such as conirollers, motors, and othar

]
(6]

mechanical means, can be ulilized in ordar to facilitate opening of the cover assembly 20.

in cerlain other embodimsnts, the dispenser can includs one or more refill dslection sensors
that can indicated whan a low product condition exists. For example, the refill detestion sensor can
includs known components for tracking the amount of product {e.g., Tacemasis) present in the interior
volume of the dispenser. Upon a threshold low product condition being reached, the refill detection
30 sensor can fransmit an alert, for example o a user or mainienance personnel, that the dispenser is low
on product, For example, when a low product thrashold is reached, and externally visible light on the
dispenser can be llluminated, indicating that the product is low. For inslance, an llluminatad red light on

an external surface of the dispensar ofien indicaiss thai a low product condilion exists.

10
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Furthermore, the dispenser can include addilional components such as a controller, recsiver
transmitier, and/or anfenna all suitable for receiving and communicating data to and from the
dispenser, For sxample, the controller can includs a controller andfor control circuitry configured to
control and monitor all the functions of the dispanser including, for example, the amount of product

5 (8.9, facemasks} being dispensed, product usage, and any other activities that are occurring within the
dispanser. The control dreuitry can be configured (o communicale information regarding the
dispensser [0 a server system {8.q., a cloud-basad management service) via wired means or through a
wab-baged gystem as will be describad more particularly harein, For instance, the control circuiiry can
include a receiver configured to interface wirelessly with ane or more peripheral devices, including

10 bheacon devices. in such embodiments, the dispensers are considerad to be "communication-enabled”
devices. In certain embodiments, it has been found that Bluetooth Low Energy technology is
particularly well-suited for faciiitaling wireless communication of dispensers 10 in accordancs with the
present subject metter,

Blustooth Low Energy devices are well-known 1o those skilied in the art, and a delailed

(]

explanation of their function and oparation is not necessary for an understanding and appreciation of
the present invention. Brisfly, Blustooth Low Energy beacons are a class of low-energy, low-cost radic
transmilters thal can alert andfor notify a recsiver running Bluslooth Low Energy applications of their
presencs, which in turn enables the recaiver to perform certain actions when in close proximity to the
beacon. Each Blustooth Low Energy beacon breadoasts & unigue beacon signal using the Blustooth
20 Low Energy standard formal. Thess unique signals are also known as beacon “advertisements.” The
Bluetooth Low Energy receiver runs an application that enables the device to scan for and receive the
signals within ransmitting range of the Bluetooth Low Energy beacons. The receiver will aulomatically
“react’ to the received signal and may start other Bluslooth Low Energy-enabled applications for

various purpeses, indluding communication with a central server.

]
(6]

it should be appreciaied that the prasent systems and methods are not limited to Bluetooth
Low Energy technology. The beacon device, the receiver, andior other wireless devices can
implemant any suitable wireless protocol to perform wirsless communications as described hereln, As
axamplas, the wirelsss protocol can include, but is not limited to, Long Range (LoRa), Near Field
Cormmunication (NFC), High-Fregquency (HF) RFID, Ultra-High Freguency (UHF) RFD, Ultra-widsband
30 (UWB), Institute of Electrical and Electronics Engineers ({EEE) 802.15.4, Thread, Zighes, Wirepass,
EncosanfiSOAEC 14543.3.1x, Wik or IEEE 802 11, cellular services (e.q.,4G Long-Term Evolution
{LTE), 5G, elc.}, NarrowBand-Internat of Things (NB-loT}, or any cther suitable wirsiess preiocols.

Other communication lechnologies are also within the scope and spirit of the disclosurs.

11
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The dispenser can include any number of operational companenis housed in the housing
andfor located axternal to the housing. For example, additional driver motors, gear assemblies, and
control circuitry, including, for exampls, controliers or microprocessors, for driving the cover assembly
to an open position. Operational components can be mounted directly to the housing or cover

5 ascembly or ¢an be part of a module that is received within the housing. For exampls, the operational
componsnts can be part of a module that may be readily removable from the housing for servicing
andfor replasing componenis without the necassity of having o remove the entirs dispanser from its
support surface. In embodiments whers the dispenser includes additional componants requiring
nower, additional battery packs can be included on or within the housing 16 for operating a variely of

10 the components of the dispenser. Further, componenis of the dispenser can be powerad by batteries
in a batiery component or can be powerad by an AC to DC distribution system,

Tha dispenssr and componentis disclosed harein can be formed from any suitable material
including plastic and or metallic malerials. For example, in certain smbodiments the dispenser and

dispenser components can be formed from a plastic material (8.g., polypropyiene) including ons or

(]

rnora antimicrobial agents. Antimicrobial plastics are known and can be utilized according to the
oresent disclosure. For example, suitable antimicrobial agents are incorporated into thermoplastic
malsrial and then can be formed inlo a variety of anfimicroblal plastic components. Suilabls
antimicrobial agents can include benzoatses, propionates, nancsilver. thisbandazole, silver salicylates,
sitver flucrides, copper carbonates, nanocopper, stiver powder, or phosphates, Other known

20 antimicrobial agents can also be ulilized in embodiments disclosed hersin. Additionally, in certain
embodiments, the dispenser and dispanser components can be formed from or coated with metallic
raterials. For axampls, the dispenser and related components can be formed from chiorine bleach
andfor antimicrobial resistant materialg, such as stainfess sleel. Given the need to maintain the
hygisnic nature of the dispenser, boih the exierior and inferior of the dispanser can be claaned with

certain sanitizing agents {e.q., Heach or othar known antimicrobials), which can erode certain

]
(6]

materials over lime. Accordingly, in certain embodiments, it may be desirable {o form the dispsnser

and related components from matarials that are resistant ¢ such wear from disinfecting chemicale and
chamical praparations.
These and cther modifications and variations o the present invention may be practiced by

30 those of ordinary skill in the art, without departing from the spirit and scope of the present invention,
which is more particularly set forth in the appendad claims. In addition, it should be understood that
aspacts of the varicus embodiments may be interchanged both in whale or in part. Furthermore, those
of ordinary skill in the art will appreciale that the foregoing description is by way of example only, and
is not intended 1o limit the invention so further described in such appsndsd claims.

35 12
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What Is Claimed:
1. A dispenser for dispensing a facemask, comprising:

a housing having an interior volume so as to retain one or more facemasks having a metal
sirip disposed thereon or thersin;

a cover assembly forming at least a portion of the housing, the cover assembly including an
outar surface forming a portion of an exterior of the dispanser and an inner surfacs facing the interior
volums,;

an arm dispesed on the inner surface of tha cover assembly, the arm including a first end
having a magnetic davice disposed thereon, whersin the magnstic device is configured to lift one or
rmore facemasks o a dispensing position when the cover assembly is moved io an opsned position,
2 The diepenser of claim 1, wherein the one or more facemasks comprise a plurality of

facemasks disposed in a stackad arangsment.

3 The dispenser of claim 1, wherein the magnetic device includes ohe or more rare earth
magnets,

4 The dispanser of claim 3, whersin the one or mors rare earth magnets ars coated,

3 The dispenser of olaim 1, wherein the magnstic device is pivotally coupled io the first end of

the arm such that the magnetic devics remains fial relative to the one or more facemasks as the cover
assembly is moved o a closed position.

8. The dispenser of claim 1, wherein the one or more facemasks comprise facemasks having
ons of more pleats thereon.

s The dispanser of claim 6, whersin the one or more pleals ars disposed such that an opsn end
of the one or more pleats faces a front portion of the dispenser,

8. The dispenser of claim 1, wherein the one or more facermasks are reclangular in shaps and
hava one or more ear loops disposed thereon,

g The dispenssr of claim 1, wherein the magnetic devics is configured fo engage the metal strip
on one of ihe facemasks when the cover assembly is moved o a dosed position.

1G. The dispanser of claim 1, whersin the arm includss a second end pivotally coupled 1o the inner
surface of the cover assembly.

11 The dispenser of olaim 1, wharein the arm is coupled ic a structural member about the inner
surface of the cover assambly,

12. The dispenser of claim 1, further comprising a cartridge disposed in the interior volume
configured to hold the one or more facemasks in a stacked position.

13 The dispenser of claim 12, wherain the cartridge comprises an opening having a film disposed
tharson, wherein the film includes a st through which one or mare fagemasks can be removed,

13
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14, The dispenser of claim 1, whersin, when in a closed position, the cover assembily fits with the
housing in a tongue and groove arrangemsnt,

15. The dispenser of olaim 1, whersin the housing and cover assembly are formed from one or
maore plastic materials.

18. The dispensar of olaim 15, wherain the one or more plastic materials comprise an
antimicrobial agent.

17. The dispenser of claim 1, comprising an activation sensor capable of opening the cover
assembly whan a user is located within a certain distance from the dispensesr,

18. The dispanser of claim 1, comprising ona or more refill detection sensors for indicating when a
fow product condition exists.

14, The diepenser of claim 1, wherein the cover assembly inciudes a pivat point such that a back
portion of the cover assembly remains coupled fo the housing when a front portion of the cover
assembly is Hifted to an open position.

20. The dispenser of claim 19, whersin the front portion of the cover assembly includes a groove

or tab to facilitate opsning of the dispenser,

14
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