TITLE OF THE INVENTION RESPIRATORY MASK WITH INSERTED SPACER 5 BACKGROUND
Field of the Invention 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
respirator)T HLEQEL l355'tﬂ/\’t5"‘rwafﬁ’i'lfa(:ture. 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 fikgrdayrsTO e mask anrntraduERs BosBFee ttraddress 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
circulationdA HEFRRRMB chamber to achieve maximum air circulation in the mask. 1

Field of the Invention

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



Consequently, the mask provides greater safety and comfort to the wearer, while protecting other
people from the contaminants 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 more particulates over time.
For all currently available 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 dischegggdq thegppsne tha ditteriayess gratey BYihg shrcers ciaaeshetonil the filter
layers provide a pympind effert Meshapiem. BIow ait exira farbon diexide v e, spagers
configures the maskcgleh that dlﬁ)ring exﬂglatlon the Rdividual fiter fayers are puﬁeé up more
apparently to the desth& visEar Hofeivic oV eihge 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
ventilgtion of the moisture produced by the wearer and thus prolongs the donning of the mask. 35 2

2) provides visual check on the choking of the mask. The choke
arises when the filter material trapped more particulates over time.
For all currently available masks, it is difficuit 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



BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 shows a person wearing a respiratory facemask
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 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 Wik 2P ER1PSIERE BT INE AW AGsSIgure 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 fiit@HKpAcaRWFtACPIBRAIR VWrA TaSpR dRIDI FAkRK dRaRMATEIbH I FRyBRE 8% 8heWs the folds
on the filterttayespobthe efmbedimert discussed in Figure 8a. 35 3 Figure 9a shows a three-piece
respiratory mask with inserted line spacers.

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 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 9b shows a cup-shaped respiratory mask with inserted line 5 spacers. 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 layersiignautpide maskNaynorhngeopigrde fspiamers: ORg Ok MRIesPRGRGdaserigs between
the filter Iayseprs of ghe 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, theFsgaceghiogetinaw svith theu fHtdvalpgdrs pesptetapumpasdy effeth mieckaregm tiodlow out
more carbagp figrdde given off by the wearer to the surrounding and to take in more air from the
surrounding for the wearer. 35 4

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



Referring to Figure 1, this shows a person wearing a respiratory facemask with line spacers on the top
side of the mask. Referring to Figure 2, this shows a respiratory mask of the invention, 5 with the
outside mask, inside mask, head band, foam lining and neck curtain. Figure 3a, 3b, 4a, 4b, 5, 6a, 6b,
7, 8a, 8b, 9a and 9b are various embodiments of the invention. There are a few 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 crpale spaceDeBaRthe saifavaes, d he Fash SEalon ot tha e ARASsrs AL Rlso be

rectangle or square. Figure 4a and 4b shows two parallel flexible round cross séction line spacers are
inserted in ‘ﬁﬁpp%ﬂﬁiﬁﬁgcreﬂﬁetgﬂo%]?ot?r’i’af'ags%gé TEfyure 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

alternativelReéespagertef Erjtas geomeicahshape casgilzadig insadied detweemiéaitiayers 2 and 3.

In Figuse 6,,ihe 2RSPEGRIifR afRICeIHUGENGWIR tapered iner helemFiguiRg showsfhgother

shapes of spacers proposed, Other geometrical shapes of spacers that can be inserted in filter layer 2
and 3 to sefVEHE 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 kpekoral shiape 0 a doveiail eanniy in7pasa|ebacroas thedaask aseshowridnd=igure 8.

The dovetall,{gls@thlmer G benanifPen R, thFREe a7e aNrall thEHAYSStions 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.



5 The spacers configuration, the foam lining seal and the neck curtain describe above can be
implemented on other shape of masks as shown in Figure 9. 5 The line spacers can also be installed
with the combination of horizontal parallel lines and vertical parallel lines, also as shown in Figure 9a
and 9b. The line spacers can be inserted in just between filter layers 1 and 2, or filter 10 layers 2 and
3, or filter layers 3 and 4, or in all layers or in some layers. 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. AlfeER 2Pt RN EBY aHARA HerthieamatiRitfctoal i ek e Wit 98§ c&hEwn in Figure
1 to preverdtihecheatebia fnophepesratdtiong ortbe theh apesk fion a2 bswaesasdrewrhio fragereofuminous, thick
and sti¢f beard. The spacers when filled with exhaled air shapes the respiratory mask in such a
manner that after prolonged periods, of use, .and ywhen more, exhaled air remains within the spacers,
the inciid TSy BR B TS Ty BBl Yl 6 B A B AAIAGI 4D wearer
(upon a qiitkAIEAIOGAR BAnYipFoI9a PRI HRL Bififipe?l 1 SPasbrRebrifeE 98 IR YRl to the

wearability of the respiratory mask. A visual indication to change the mask would be when the puffed
up shape of {Ba iiRsRIFaIYYs BAskkIGIEaa8a Y ARRIEXINELRIVITHEY RAFERNY and 2, or filter

10 layers 2 and 3, or filter layers 3 and 4, or in all layers or in some layers.

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



35 6 Tests have been conducted and these tests showed that the respiratory mask of the subject
invention offers improved breathability by improved discharge of exhaled air and improved taking in of
air from 5 the surrounding. Having described preferred embodiments of the invention with reference to
the accompanying drawings, it is to be understood that the invention is not limited to those precise
embodiments, and that various changes and modifications 10 may be effected therein by one skilled in
the art without departing from the scope or spirit of the invention as defined in the appended claims.
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 28 Reat('FnidtPedrrenty B94AHe nfhsks HHP$Hot HE5ES with &k nEiffeatllfes, donning
time of the espiratery 20 as4skois dRiengetletlerébierdificingfeostsimontey rstilereaisalyiiy such
respiratory ypaskpr8ve $0d ¥z hargb AbYI Se xhafete Siiratory mapkdvs dMEikiviedi aib cirgivlatiom said
respiragorytg@%rp@urng{@ng a mask body and a headband for putting said respiratory mask 5 to the
face of a wearer, said maSk body comprising : three or more filter layers, each of said layers

comprising an outer
Having described preferred embodiments of the invention with reference to the

accompanying drawings, it is to be understood that the invention is not limited
to those precise embodiments, and that various changes and modifications

10 may be effected therein by one skilled in the art without departing from
the scope or spirit of the invention as defined in the appended claims.

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
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edge, wherein said outer edges of said three or more layers are joined together such that at least two
enclosed volumes are created between 10 adjacent ones of said filter layers; one or more spacers,
each positioned in a respective one of said at least two enclosed volumes, so as to maintain a
minimum spacing between the filter layers defining said enclosed volume; 15 so that when air is
discharged by said wearer, the spacers together with the filter layers provide a pumping effect
mechanism to blow out carbon dioxide given off by said wearer to the surrounding and to take in air
from the surrounding for said wearer. 20 2. A respiratory mask as claimed in claim 1 wherein the
spacer enables the puffing up of the mask when there is insufficient exchange of exhaled air with the
air from the A&w ding, thereby increasing the size of the respiratory mask so as to provide a visual
check on the oking of the mask of the wearer. 3. A respiratory mask as claimed in claim 1
wherein the spacer acts as a semi-rigid supporting frame to prevent the respiratory mask from
collapsing during inhalm'@ﬂra@rfly Aué&smfrtat@ﬁymtaﬁd@asit:laimedaincmairaailwvhersq&rrme@pmm&s of
round crosg,g é‘ﬂ@r F@égﬂ 00K, Mask as g dc'% meﬂ%rge'E L&e ARG r3° Aask
rectangular cross section A respiratory mas as claime |n claim’1 wherein he spacer is of
square%cro§§ stigidgce of a wearer, said mask body comprising :

three or more filter layers, each of said layers comprising an outer
edge, wherein said outer edges of said three or more layers are joined
together such that at least two enclosed volumes are created between

10 adjacent ones of said filter layers;

one or more spacers, each positioned in a respective one of said
at least two enclosed volumes, so as to maintain a minimum spacing

between the filter layers defining said enclosed volume;

15
so that when air is discharged by said wearer, the spacers together
with the filter layers provide a pumping effect mechanism to blow out ca'rbon
dioxide given off by said wearer to the surrounding and to take in air
from the surrounding for said wearer.
20

2. A respiratory mask as claimed in claim 1 wherein the spacer
enables the puffing up of the mask when there is insufficient exchange
of exhaled air with the air from the surrounding, thereby increasing the
size of the respiratory mask so as to provide a visual check on the

25 choking of the mask of the wearer.

3. A respiratory mask as claimed in claim 1 wherein the spacer
acts as a semi-rigid supporting frame to prevent the respiratory mask
from collapsing during inhalation.

30
4, A respiratory mask as claimed in claim 1 wherein the spacer is
of round cross section.

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

35 of rectangular cross section.



7. A respiratory mask as claimed in claim 1 wherein the spacer is a 5 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. 10 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 a offset or
non-offset tapered elliptical frame. 15 11. A respiratory mask as claimed in claim 1 wherein the spacer
is made by folding at least one of said filter layers in the cross sectional shape of a dovetail running in
parallel across the mask body, either horizontally or vertically or both horizontally and vertically in 20
combination. 12. A respiratory mask as claimed in claim 1 wherein the respiratory mask comprises a

foam lining pn the opening af the respiratory mask. to provide air tight sealing.to prevent any discharge
of contamin%nts fronlz\ 2%9% l[{ﬁlté) dut %ra fsntl?o e ?i%'pr)ri'r% orﬂ/nmggaf{"l??A‘?’e%sepri%é?or%kr%ef&agg claimed in

claim 1 whetbirs @@ Fessirassrys atdskicomprises a neck curtain to cover the neck of the wearer. 30 14.
A respiratory mask as claimed in claim 1 wherein said respiratory mask comprise four filter layers and

said spacerys positigned betyeen, the WoJangr ISHaXESI3R° 1 wherein the spacer Is 3

5 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.

10 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
a offset or non-offset tapered elliptical frame.
15
11. A respiratory mask as claimed in claim 1 wherein the spacer is
made by folding at least one of said filter layers in the cross sectional
shape of a dovetail running in parallel across the mask body, either
horizontally or  vertically or both horizontally and vertically in
20 combination.

12. A respiratory mask as claimed in claim 1 wherein the respiratory
mask comprises a foam lining on the opening of the respiratory mask
to provide air tight sealing to prevent any discharge of contaminants from

25 getting out or into the respiratory mask.

13. A respiratory mask as claimed in claim 1 wherein the respiratory

mask comprises a neck curtain to cover the neck of the wearer.

30
14. A respiratory mask as claimed in claim 1 wherein said respiratory
mask comprise four filter layers and said spacer is positioned between
the two inner filter layers.

35



