TI TLE OF THE | NVENTI ON RESPI RATORY MASK W TH | NSERTED SPACER 5 BACKGROUND
Field of the Invention This invention relates to respiratory or face nmask
with inproved 10 breathability and wearability. Description of Related art
Many types of respiratory face masks have been patented. A ngjor 15
problemfacing the respiratory or face mask is the accunul ati on of carbon
di oxide in the mask chanber. This accunulation, if not effectively

di scharged fromthe mask can be dangerous for the wearer. Various nethods
have then been proposed to overcone the problem The 20 use of a discharge
val ve mayrineE A MHE INMENTION) t he exhal ed gas given out by the wearer but
it also discharges other contam nants carried by the wearer into the
surroundi ng. Some other inproved respiratory nasks are costly to

manuf act RESPIRATORC MSK dNITiH NFERTEARPAfeBR with inproved breathability
is desired. 25 The present invention obviates the need for a valve and
enpl oys t bt filter layers in the mask and introduces a spacer to
addreés fﬂﬁ%ﬁéggﬁgngProblen1to be solved by the Invention 30 It is an
object of the invention to manufacture a respiratory mask that: 35 1)

conf or ns gi&dNIhOeRIHtiBANCe and ot her high performance standards in air
pernmeability to I1nprove air circulation in the mask

This invention relates to respiratory or face mask with improved
10  breathability and wearability.

Description of Related art

Many types of respiratory face masks have been patented. A major

15 problem facing the respiratory or face mask is the accumulation of carbon
dioxide in the mask chamber. This accumulation, if not effectively discharged
from the mask can be dangerous for the wearer.

Various methods have then been proposed to overcome the problem. The
20 use of a discharge valve may help in discharging the exhaled gas given out by
the wearer but it also discharges other contaminants carried by the wearer
into the surrounding. Some other improved respiratory masks are costly to
manufacture. A low cost respiratory face mask with improved
breathability is desired.
25
The present invention obviates the need for a valve and employs the existing
filter layers in the mask and introduces a spacer to address this issue.

Problem to be solved by the Invention

30
It is an object of the invention to manufacture a respiratory mask that:

1) conforms to N95 performance and other high performance
standards in air permeability to improve air circulation in the mask
35 chamber to achieve maximum air circulation in the mask.
1



chanmber to achieve maximumair circulation in the mask. 1 Consequently, the
mask provides greater safety and confort to the wearer, while protecting
ot her people fromthe contam nants exhaled by the wearer and vice versa; 5
2) provides visual check on the choking of the mask. The choke arises when
the filter material trapped nore particulates over tinme. For all currently
avail able masks, it is difficult to check on the choke visually. 10 3)

prol ongs donning tinme. 4) has relatively | ow manufacturing costs. 15

DESCRI PTI ON OF THE | NVENTI ON A respiratory mask of the current invention
covers the noseat@quenty) €fe masparsdbes Arsfacesfetysandiserdondfortntotthe mask
body to create it ihLer sk body
so that when ex eoﬁ%fdi‘ "!gplrebslto\{\?ﬁmgzgtehg‘r‘ Eg‘g‘gr}t&?@ch%r Ce(ﬁ%ﬂ{‘san% e&ngegahe
filter layers cWedl®dWsgrendpaeaessait oget her wit h the filter layers

provi de a punping effect nmechanismto bl ow out extra carbon dioxide. 25
The spacers configures the mask such that during exhal ation the individual
filter layers are puffed up nore apparently to the eyes. A visual
indication to 2dhantrvidérevisuskchrskl eh e eiinking pktheunpskhBpecholer eases by

roughly fifty d}%re‘éeWt\en?thT|hl%r$rp§t6ﬂél b Amlbofe barth@pPaesiovel Bitme il ter

layers enhanci r‘=gor an gl?rrr]érlxtlly avalpab?e masks, it is difficult to check on the choke

visually.
10

3) prolongs donning time.

4) has relatively low manufacturing costs.
15

DESCRIPTION OF THE INVENTION

A respiratory mask of the current invention covers the nose and mouth of a
person. A spacer is inserted in the mask body to create space in between

20 different filter layers on the mask body so that when exhaled air of the
wearer is discharged, the gaps in the filter layers created by the spacers
together with the filter layers provide a pumping effect mechanism to blow out
extra carbon dioxide.

25 The spacers configures the mask such that during exhalation the individual
filter layers are puffed up more apparently to the eyes. A visual indication to
change the mask would be when the puff shape increases by roughly fifty
percent.

30 The spacer also acts to separate the filter layers enhancing the ventilation of

the moisture produced by the wearer and thus prolongs the donning of the
mask.

35



t he noi sture produced by the wearer and thus prolongs the donning of the
mask. 35 2 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows a person
wearing a respiratory facenmask with line spacers on the top side of the
mask. 5 Figure 2 shows a respiratory mask of the invention. Figure 3a shows
the layers of a respiratory mask of the invention. 10 Figure 3b shows a
cross sectional view of the |ine spacer of the invention. Figure 4a shows
the layers of a respiratory nmask of the invention with another enbodi nent
of the invention. 15 Figure 4b shows a cross section view of the |ayers of
a respir BRIEF DESSRIPTIGM®FTHE RAMINGSScussed in Fig. 4a. Figure 5 shows
the layers of a respiratory mask of another enbodinent. 20 Figure 6a shows
the layers of a respiratory mask of the invention with another enbodi nent
of the iruewie bshows GuPRIseb WIrsing a resRisyoselacpmdslyiwith bre SRBCE'Sy8Ps of a
respirat apy topsideestkthefmadie enbodi nent discussed in Fig. 6a. Figure 7 shows
the various shapes of the spacer of the invention. Figure 8a shows the

anot hér enbodi nent of the invention using folded 30 filter spacers in the
| ayers ofFiauiee2 ghews arigspiislornf masle afthentnivention.

Figure 3a shows the layers of a respiratory mask of the invention.

10 Figure 3b shows a cross sectional view of the line spacer of the
invention.

Figure 4a shows the layers of a respiratory mask of the invention with
another embodiment of the invention.

15
Figure 4b shows a cross section view of the layers of a respiratory
mask of the embodiment discussed in Fig. 4a.
Figure 5 shows the layers of a respiratory mask of another embodiment.
20

Figure 6a shows the layers of a respiratory mask of the invention with
another embodiment of the invention.

Figure 6b shows a cross section view of the layers of a respiratory
25 mask of the embodiment discussed in Fig. 6a.

Figure 7 shows the various shapes of the spacer of the invention.

Figure 8a shows the another embodiment of the invention using folded
30 filter spacers in the layers of a respiratory mask of the invention.

Figure 8b shows the folds on the filter layer of the embodiment
discussed in Figure 8a.

35



Figure 8b shows the folds on the filter [ayer of the enbodi mrent discussed
in Figure 8a. 35 3 Figure 9a shows a three-piece respiratory mask with
inserted |ine spacers. Figure 9b shows a cup-shaped respiratory nask with
inserted line 5 spacers. DETAILED DESCRI PTI ON OF PREFERRED EMBODI MENTS 10
Enbodi nents of the present invention will now be described with reference
to the acconpanying drawi ngs. The respiratory nmask should conforns to N95
performance and other high performance standards in air perneability to
inmprove air circulation in the 15 mask chanber so as to achi eve nmaxi mum air
ci rcul at ikdiguien9ahe shagk. alhehreegdeia atearpyratergk rhask awithskinberdgd atidea

headbandgﬁg%egytting on the respiratory mask to the face of a wearer. The
mask body 'has a few filter layers, which is constructed as follows: 20 an

i nside mask having two or nore filter |layers; an outside mask having two
or nore fRijter 9bayensws oae dup-sdpRdspaespisatonsemtaek hethweiaseitbe finkt er
Iayer% of %ng.inside mask to generate space between different filter

| ayers of P& S nside 25 mask; and one or nore spacers inserted between the
filter layers of the outside nask to generate space between different
filter layers of the outside

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

10 Embodiments of the present invention will now be described with reference to
the accompanying drawings.

The respiratory mask should conforms to N95 performance and other high
performance standards in air permeability to improve air circulation in the

15 mask chamber so as to achieve maximum air circulation in the mask. The
respiratory mask has a mask body and a headband for putting on the
respiratory mask to the face of a wearer. The mask body has a few
filter layers, which is constructed as follows:-

20 an inside mask having two or more filter layers;
an outside mask having two or more filter layers;
one or more spacers inserted between the filter layers of the
inside
mask to generate space between different filter layers of the inside
25 mask; and
one or more spacers inserted between the filter layers of the
outside
mask to generate space between different filter layers of the outside

mask
30
so that when air is discharged by the wearer, the spacers together with the
filter layers provide a pumping effect mechanism to blow out more carbon
dioxide given off by the wearer to the surrounding and to take in
more air from the surrounding for the wearer.
35



mask 30 so that when air is discharged by the wearer, the spacers together
with the filter layers provide a punping effect mechanismto bl ow out nore
carbon dioxide given off by the wearer to the surrounding and to take in
nmore air fromthe surrounding for the wearer. 35 4 Referring to Figure 1,
this shows a person wearing a respiratory facemask wth |ine spacers on
the top side of the nask. Referring to Figure 2, this shows a respiratory
mask of the invention, 5 with the outside mask, inside mask, head band,
foamlining and neck curtain. Figure 3a, 3b, 4a, 4b, 5, 6a, 6b, 7, 8a, 8b,
9a and 9R&ERiInMArtbOEsgurenodhizerhswefa p &S onrnwetingoa redgiesteryataeemabiew

confi gurat.i,o acer can_be | ed within the mask's filter
| ayers t?s'ghcﬁléeeégg?%g égrtr%elgo&n%ilaﬁgog té?fsnggcs{k'i n di schargi ng carbon di oxi de
and are describe below. Figure 3a and 3b shows two parallel flexible round

Cross seqidfefrild N® FYRAEEr S i€ NS bedebatavepn hbsk f bl iRy haysien,2 and 3

and betweepn fjlter 15 layers. 3. and 4 to, create space betwee h id
| ayers. 'I“Hg‘ cthc?ssogé'gtei @ésgfms{(ﬁee rlnlaﬁ‘té' E?)%(’g@ragd'ca%aa s@%'\ég ?ﬂé‘tcdt g‘ﬁ%ﬁe or

square. Fug@ie 4a and 4b shows two parallel flexible round cross section
line spacers are inserted in perpendicular direction to that described in

Figure 3._20 TBe line spacers are al.so._i selr:éed between the filter layers 2
and 3, ard9'%elledR fid? e{b’liyeég’ Sgg’na"%a’ Jurd @wgngbG AL howe N5t
al t er nat iamebadimantpacfer thé imemtiainn Jheretrd ediew configurations the spacer
10 can be inserted within the mask's filter layers to achieve the same pumping
effect in discharging carbon dioxide and are describe below.

Figure 3a and 3b shows two parallel flexible round cross section line
spacers are inserted between the filter layers 2 and 3 and between filter

15 layers 3 and 4 to create space between the said layers. The cross section of
the line spacers can also be rectangle or square.

Figure 4a and 4b shows two parallel flexible round cross section line
spacers are inserted in perpendicular direction to that described in Figure 3.

20 The line spacers are also inserted between the filter layers 2 and 3, and
between filter layers 3 and 4.

Figure 5 and 6 shows that alternatively, a spacer of certain geometrical
shape can also be inserted between filter layers 2 and 3. In Figure 6, the
25 spacer is a concentric ring with tapered inner hole.

Figure 7 shows the other shapes of spacers proposed, Other geometrical

shapes of spacers that can be inserted in filter layer 2 and 3 to serve the same

functions are the offset tapered concentric ring, square frame, diamond frame
30 and elliptical.

Spacing configuration can also be achieved by folding the filter layers 2 and 3

in the cross sectional shape of a dovetail running in parallel across the mask

as shown in Figure 8. The dovetail folded layer can be on one, two, three or
35 on all the layers.



shape can al so be inserted between filter layers 2 and 3. In Figure 6, the
25 spacer is a concentric ring with tapered inner hole. Figure 7 shows the
ot her shapes of spacers proposed, Qher geonetrical shapes of spacers that
can be inserted in filter layer 2 and 3 to serve the sanme functions are
the offset tapered concentric ring, square franme, dianond frane 30 and

el liptical. Spacing configuration can also be achieved by folding the
filter layers 2 and 3 in the cross sectional shape of a dovetail running
in parallel across the mask as shown in Figure 8 The dovetail folded

| ayer can be on one, two, three or 35 on all the layers. 5 The spacers
configuration, the foamlining seal and the neck curtain describe above
can be inplenmented on other shape of nmasks as shown in Figure 9. 5 The line
spacers cd® sparerpeonfigeratioadthd faam hisinooaesnend te efckenntaigrdesicrivpar al | el

l'ines andpeRetdamale PaviahleAted bM@sheradnaPedst rhdkkerad shdwigl Bigdee and 9b. The
l'ine §pacers can be inserted in just between filter layers 1 and 2, or

filte 10 layers 2 and 3, or filter layers 3 and 4, or in all layers or in
sone | ayefhe lipndd$pdcenalcay, alisp kiednstated beith thhecanopnation xft tharizonte of t he

mask can hgadingRIst G WrkiBaehdrane GUY, | 81dbaki Ofhdifn INGAUE GSafess! | bed
above to inprove performance in discharge of exhaled air. 15 The spacer or

spacers, has the added function of acting as a sem-rigid supporting frame
t 0 preverithe liee spséersrcam olnsapedrig jdsirbetyeentidgieatayens 1Téved r&syifiltdrory mask

COMes g tIP Q@b R BE[AR [RrOBENI & intdIPI1aJBRKoASH séReSBP¥M. i N Figure 2.
The foam Ynl ng provides air tight sealing to prevent any
Additionally, if desired, both the top and bottom side of the mask can be
inserted with either configuration of spacers as described above to improve
performance in discharge of exhaled air.
15
The spacer or spacers, has the added function of acting as a semi-rigid
supporting frame to prevent the mask from collapsing during inhalation.

The respiratory mask comes with foam lining on the opening of the mask as
20 shown in Figure 2. The foam lining provides air tight sealing to prevent any
discharge of contaminant from getting out or into the mask.

A neck curtain is also added to the mask to cover the neck of the wearer as
shown in Figure 1 to prevent the bacteria from penetrating into the mask for
25 wearers who have voluminous, thick and stiff beard.

The spacers when filled with exhaled air shapes the respiratory mask in
such a manner that after prolonged periods of use, and when more
exhaled air remains within the spacers, the individual filter layers puff

30 up. It then becomes very apparent to the others and to the wearer (upon
a quick check with a mirror). Thus, the pumped up spacers serves as a
visual guide to the wearability of the respiratory mask. A visual indication
to change the mask would be when the puffed up shape of the respiratory
mask increases by approximately fifty percent.

35



di scharge of contam nant fromgetting out or into the mask. A neck curtain
is also added to the mask to cover the neck of the wearer as shown in
Figure 1 to prevent the bacteria frompenetrating into the nmask for 25
wearers who have vol um nous, thick and stiff beard. The spacers when filled
wi th exhal ed air shapes the respiratory mask in such a manner that after
prol onged periods of use, and when nore exhaled air remains within the
spacers, the individual filter layers puff 30 up. It then becones very
apparent to the others and to the wearer (upon a quick check with a
mrror). Thus, the punped up spacers serves as a visual guide to the

wear abi | if sth av% ﬁé?ﬁr at M IR afgV! ‘éﬁ' | dycaty 89vedt°th%Ea"tQS the

mask woul en t uf f'ed "up shape of € respira i NCreases
by appro%ﬁﬁﬁm@¢wyfmﬁ§& pér%@nﬁUbEQt Wé@%@ohavﬁeﬂééﬁﬂﬁe chregthatdlityhese

tests shqyyeqimbwedt deschbRfPIdFab Ml dBSK Shd tikprovdy esking Myentdiprrehf ers

I npr oy, Rr eat habl lity by inproved discharge of exhaled air and inproved
t aki n&e ANBFULH M 5 the surroundi ng. Having described preferred
enbodi ments of the invention with reference to the acconpanying draw ngs,

it is to %lh‘@@%é@ﬁ%&jpﬁeh@rtre& I&‘?ndd?i\(rﬁ@his%‘f the |H@ént|dnm/|tt#defe?91c§eh@3@epr eci se
enbodi nents, and t arious. ch ?g/;ﬁs and % Lcatio ffected

t herei n tﬂFCBH'é’aé‘K'inlgl‘Eﬁwi'Wst Hte'satrot PRYFo t“i‘%éf“’ﬁ"ﬁﬁ? '? H8 %tﬁ or
spirit oftot these mrenisieoembsdidehitsnednd nhatheadppe ctianges ands mANGINIOASECUS

EFFEq(S’S hay e ! Wg'?\gho'\{wér@mm@y b RS RikfI RIdOfnY tn&BSK mthssme &%}% frBpent i on

provi reater sa nfort to the wearer, g)l’ ot'ecting ot her

peopl e f rtBk/ F‘Ffé’ec?)rntsﬁﬁtrfgrﬂ‘g invention as defined in the appended laims.

ADVANTAGEOUS EFFECTS OF THE INVENTION

15 The respiratory mask of the subject invention provides greater safety and
comfort to the wearer, while protecting other people from the contaminants
exhaled by the wearer and vice versa. It further provides a visual check
on the choking of the mask, a feature which currently available masks do
not have. With these new features, donning time of the respiratory

20 mask is extended, thereby reducing costs to the institutions using such

respiratory masks.

25

30

35



exhal ed by the wearer and vice versa. It further provides a visual check

on the choking of the nmask, a feature which currently avail abl e nasks do
not have. Wth these new features, donning time of the respiratory 20 nask
i s extended, thereby reducing costs to the institutions using such
respiratory masks. 25 30 35 7 CLAIM5S 1. A respiratory mask that confornms to
N95 performance and ot her high performance standards in air perneability
for inmproved air circulation, the 5 respiratory mask having a mask body and
a headband for putting on the respiratory nask to the face of a wearer,

t he mask dioAwmsonsi sting of : an inside mask; 10 an outside nmask, the

i nsi de mask having two or nore filter layers; 15 the outside nmask having
two or nore filter |ayers; one or nore spacers inserted between the filter

| ayers ofl-the A nesrieatpysmask thatreondeens padOSHrarigreyange faner ettert hipper

| ayers ofpdrfttmainBsi denda@ak; inasid PROna0ilny APIiMpSPAGCES |datNdtemh atvween the
]]: : : :E erS : 3 géiza@}y Erﬂgskng\%lngea rrr%glék t go&enearn%t ea stpeaa%%aggt ¥\cl:erenpugtlirw %Eent

the respiratory mask to the face of a wearer, the mask body consisting

of :-

an inside mask;

10
an outside mask,
the inside mask having two or more filter layers;

15 the outside mask having two or more filter layers;
one or more spacers inserted between the filter layers of the
inside mask to generate space between different filter layers of the
inside mask; and

20

one or more spacers inserted between the filter layers of the
outside mask to generate space between different filter layers of the
outside mask

25 so that when air is discharged by the wearer, the spacers together with the
filter layers provide a pumping effect mechanism to blow out more carbon
dioxide given off by the wearer to the surrounding and to take in
more air from the surrounding for the wearer.

30 2. A respiratory mask with claimed in claim 1 wherein after a
prolonged period of use of the respiratory mask by the wearer, and
there is insufficient exchange of exhaled air with the air from the
surrounding, the spacer enables the puffing up of the mask, thereby
increasing the size of the respiratory mask so as to provide a visual

35 check on the choking of the mask of the wearer.

8



outside mask 25 so that when air is discharged by the wearer, the spacers
together with the filter |ayers provide a punping effect nmechanismto bl ow
out nore carbon dioxide given off by the wearer to the surrounding and to
take in nore air fromthe surrounding for the wearer. 30 2. A respiratory
mask with clainmed in claim1 wherein after a prolonged period of use of
the respiratory mask by the wearer, and there is insufficient exchange of
exhaled air with the air fromthe surrounding, the spacer enables the
puffing up of the mask, thereby increasing the size of the respiratory
mask so as to provide a visual 35 check on the choking of the mask of the

wearer. 8 3. Afesnl Er%iorgy n{ra%?(k a%scl‘éln‘?%feﬂm '&aﬁ My JERT ¢ erpacer

acts as a senl-rlgl reve the respira or mask from
col | apsi ri§tHlup$ ng $eriatiaidi owppsrtmg Af@@@pltpaWGW?ntrrdﬁ é%SRH%iPWeﬂ‘alsh claim1
wher ei n &hﬁnsgﬂgggmgsduﬁﬁgnﬁmgaugﬁoss section. 5. Arespiratory nmask as
clalns in claim1l wherein the spacer is 10 of rectangular cross section.

espiratory mask as clained in claim1l wherein the spacer is of
square cross settliespiratddy 7Tmaskr esglaiaedr yn ndskn ab whereiredtherspacarl nis 1

wher ei n tdie,SRACRFodsS sacti@f.f set tapered concentric ring. 8. A respiratory
mask as clained in claiml1l wherein the spacer is a offset or non-offset
t apered square frane.

5. A respiratory mask as claimed in claim 1 wherein the spacer is

10 of rectangular cross section.

6. A respiratory mask as claimed in claim 1 wherein the spacer is
of square cross section.

15 7. A respiratory mask as claimed in claim 1 wherein the spacer is a
offset tapered concentric ring.

8. A respiratory mask as claimed in claim 1 wherein the spacer is
a offset or non-offset tapered square frame.

20
9. A respiratory mask as claimed in claim 1 wherein the spacer is
a offset or non-offset tapered diamond frame.

10. A respiratory mask as claimed in claim 1 wherein the spacer is
25 a offset or non-offset tapered elliptical frame.

11. A respiratory mask as claimed in claim 1 wherein the spacer is

made by folding two filter layers in the cross sectional shape of a

dovetail running in parallel across the mask body, either horizontally or
30 vertically or both horizontally and vertically in combination.

12. A respiratory mask as claimed in claim 1 wherein the respiratory
mask has a foam lining on the opening of the respiratory mask to
provide air tight sealing to prevent any discharge of contaminants from
35 getting out or into the respiratory mask.
9



20 9. Arespiratory mask as clained in claim1l wherein the spacer is a
of fset or non-offset tapered dianond frane. 10. A respiratory mask as
claimed in claiml1l wherein the spacer is 25 a offset or non-offset tapered
elliptical frame. 11. A respiratory mask as clained in claim1l wherein the
spacer is made by folding two filter layers in the cross sectional shape
of a dovetail running in parallel across the mask body, either
horizontally or 30 vertically or both horizontally and vertically in
conbination. 12. A respiratory mask as clained in claim1l wherein the
respiratory mask has a foamlining on the opening of the respiratory mask
to provide air tight sealing to prevent any discharge of contam nants from
35 getting out or into the respiratory mask. 9 13. A respiratory mask as
claimed ih3cl ai fn flespivetaiynntdse agspiimatorny clatask hasré@nnerk reéggitabry t 0
cover themaggknad 4 NeedeLAGINMS Boved! Wl RO of 12 HBLEY JNA BiddfhoRgard. 10
15 20 ;5 ﬁ1(|)ck35 40 1_9 '

and stiff beard.
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