EP 1795 079 A1

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
13.06.2007 Bulletin 2007/24

(21) Application number: 05026732.7

(22) Date of filing: 07.12.2005

(51)

(11) EP 1795 079 A1

EUROPEAN PATENT APPLICATION

Int Cl.:

A41D 13/11 (2006.01) A62B 18/02 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(71) Applicants:

* Taiwan Textile Research Institute
Tucheng City,
Taipei Country 236,
Taiwan (CN)

e Champak Enterprise Co.,LTD.
Taoyuan County
Taiwan (CN)

(72) Inventors:
* Huang, B.X.
Taipei City,Taiwan (CN)

Chu, Cheng-Kun
Tucheng City,Taipei County 236,
Taiwan (CN)
Chen, Hung-En
Chung-ho
Taipei

Taiwan (CN)
Lee, Jen-Hsiung
Banciao City
Taipei

Taiwan (CN)

Lin, Jing-Tzu
Taiwan (CN)

Representative: Kador & Partner
Corneliusstrasse 15
80469 Miinchen (DE)

(54) Face mask structure

(57) A face mask structure has an upper mask por-
tion, a middle mask portion, and a lower mask portion,
which are formed integrally. The upper mask portion has
an upper metal stripe disposed at a proper position there-
of. The lower mask portion has a lower metal stripe dis-
posed at a proper position thereof. The upper and lower
mask portions are folded in opposite directions. When in
use, the upper and lower mask portions are spread out
to support the middle mask portion. In this way, the face
mask structure becomes fitting in with the shapes of hu-
man faces. Furthermore, the middle mask portion has
multiple folding portions. When in use, the folding por-
tions are stretched out to increase filtering area. Thereby,
the inner space of the face mask structure is increased,
the air-invasion rate is reduced, and the filtering efficiency
is thus improved.
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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention is related to a face mask structure , and more particularly, to a gauze structure that has
an upper mask portion, a middle mask portion, and a lower mask portion that are formed integrally. The middle mask
portion has multiple folding portions. The folding portions of the middle mask can be stretched to increase the filtration area.

2. Description of Related Art

[0002] After face mask structures were invented, the face mask structures that are seen commonly can be divided
into two categories according to their shapes, i.e. flat type face mask structures and half-face face mask structures. In
addition, according to applications, face mask structures can also be divided into two categories, i.e. face mask structures
for filtering particulate and face mask structures for filtering air. The face mask structures for filtering air need to be
provided with porous materials, such as activated carbon. According to the properties of the porous materials, different
kinds of noxious gases or organic gases can be absorbed.

[0003] However, like safety helmets, face mask structures are effective only when they are used correctly. When
people select or use the face mask structures, they should not only consider the filtering functions of the face mask
structures but also the airtight property of the face mask structures. If the airtight property of the face mask structures
is not good enough, people will still breathe in noxious air via chinks when they wear the face mask structures. Thus,
face mask structures cannot protect people from breathing noxious air even though their filtering functions are perfect.
[0004] Reference is made to Fig. 1, which is a schematic diagram of a conventional flat type face mask structure. As
shown in Fig 1, the flat type face mask structure has a mask body 1’ and two cords. The mask body 1’ includes a
nonwoven cloth 10’ and a metal stripe 11°. Since the original area of the mask body 1’ is too small to sufficiently cover
user’s nose and mouth, the mask body 1’ further has multiple folding portions 12’. When the face mask structure is used,
the folding portions 12’ of the mask body 1’ need to be stretched out so that the mask body 1’ can completely cover
user’s nose and mouth. Hence, except for enlarging the area of the mask body 1’, the folding portions 12’ do not have
other functions.

[0005] When the flat type face mask structure is worn, the metal stripe 11’ can be used to make the upper end of the
face mask structure fit in with the shape of user’s nose. Hence, the invasion of noxious gas via the upper end of the face
mask structure can be prevented effectively. However, there is no metal stripe or other structures disposed at the lower
end of the face mask structure to prevent the invasion of noxious gas. Hence, people may still breathe in noxious gas
when they wear this kind of face mask structures.

[0006] Reference is made to Fig. 2, which is schematic diagram of a conventional breath protection device disclosed
inU.S. PatentNo.6123077. As shownin Fig. 2, the breath protection device 2’ includes a mask body 21’, a first component
22’, a second component 23’, and two straps. Therein, the breath protection device 2’ can be formed integrally. It means
that the first component 22’ and the second component 23’ can be formed by folding the mask body 21’ along the joint
lines 24’, 25’. Of course the breath protection device 2’ can also be provided via combination. It means that the first
component 22" and the second component 23’ can be adhered or attached to the mask body 21’ to provided the breath
protection device 2'.

[0007] When the breath protection device 2’ is in use, the first component 22’ and the second component 23’ need to
be spread out to make the breath protection device 2’ have a cup shape. In addition, by using the straps, the breath
protection device 2’ can be fixed at a specific position of a user’s face.

[0008] However, although the breath protection device 2’ can be made integrally to lower the cost, it still has some
drawbacks. Since the breath protection device 2’ needs to cover a user’s face for a long time when in use and the mask
body 21’ does not have a structure for enlargement of inner space, the breath protection device 2’ usually makes people
who wears it breathe hard. Moreover, since the breath protection device 2’ rises high and erect when in use, it is easy
to sink or be twisted due to external force. Hence, the breath protection device 2’ is easy to be damaged.

[0009] Therefore, how to provide a face mask structure to resolve the drawbacks of the prior art has been desired for
a long time. Accordingly, in view of the research, development and practical sale experiences of the related products
for many years, the inventor of the present invention sought to improve the prior art. Via inventor’s professional knowledge
and his research, design and case study in many ways, the inventor fmally proposes a novel face mask structure to
resolve the drawback mentioned above.
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SUMMARY OF THE INVENTION

[0010] An objective of the present invention is to provide a face mask structure. In the present invention, the upper
portion, the middle portion, and the lower portion of the face mask structure are formed integrally. A sewing procedure
for attaching the upper portion and the lower portion to the middle portion is unnecessary. Hence, the present invention
lowers the consumption of materials and reduces the labor cost. Moreover, the middle mask portion has multiple folding
portions. Stretching out the folding portions can increase the filtration area of the middle mask portion. In this way, the
inner space of the face mask structure for user’s breathing is increased, the air-invasion rate is reduced, and the feeling
of oppression is mitigated.

[0011] Another objective of the present invention is to provide a face mask structure. Both of the upper mask portion
and the lower mask portion of the face mask structure have a metal stripe located at a proper position thereof. The upper
mask portion and the lower mask portion are folding in opposite directions. When in use the upper mask portion and the
lower mask portion are spread out to support the middle mask portion to form a polyhedron. The polyhedron design fits
in with the shapes of human faces, increases the inner space of the face mask structure, lowers air-invasion rate, and
effectively improves filtering efficiency. Hence, the face mask structure of the present invention can be used in an
environment with heavy pollution.

[0012] Still another objective of the present invention is to provide a face mask structure. The upper mask portion and
the lower mask portion of the face mask structure are folded in the opposite direction to form a plane folding structure
so as to prevent the face mask structure from being contaminated by contact when the face mask structure is taken off.
[0013] Still another objective of the present invention is to provide a face mask structure. The face mask structure has
two ropes. Therein, the two ropes are formed with a line shape, a stripe shape, or a plate shape for a user to hang on
his ears or head or tie on his head. Due to the design of the ropes, the feeling of oppression is mitigated effectively and
the variety and competitiveness of the present invention is improved.

[0014] For achieving the objectives above, the present invention provides a face mask structure. The face mask
structure has an upper mask portion, a middle mask portion, and a lower mask portion. The upper mask portion, the
middle mask portion, and the lower mask portion of the face mask structure are formed integrally. The upper mask
portion has an upper metal stripe disposed at a proper position thereof. The middle mask portion has a plurality of folding
portions. The lower mask portion has a lower metal stripe disposed at a proper position thereof.

[0015] The upper mask portion and the lower mask portion are folded in opposite directions. When in use, the upper
mask portion and the lower mask portion are spread out to prop up the middle mask portion. In this way, the face mask
structure of the present invention becomes fitting in with the shapes of human faces. Furthermore, when the face mask
structure is in use, the folding portions are stretched out to increase filtering area of the middle mask portion. In this way,
the filtration area of the middle mask portion is increased and the filtering efficiency is thus improved. Hence, the face
mask structure of the present invention is suitable to be used in an environment with heavy pollution. Stretching out the
folding portions of the middle mask portion can further increases the inner space of the face mask structure, reduces
the air-invasion rate, and mitigates the feeling of oppression.

[0016] Furthermore, since the upper mask portion and the lower mask portion are folded in the opposite direction, the
face mask structure can be prevented from being contaminated by contact when the face mask structure is taken off.
Moreover, the ropes can be designed variously. Hence, the diversity of the present invention is improved.

[0017] The above summaries are intended to illustrate exemplary embodiments of the invention, which will be best
understood in conjunction with the detailed description to follow, and are not intended to limit the scope of the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The features of the invention believed to be novel are set forth with particularity in the appended claims. The
invention itself however may be best understood by reference to the following detailed description of the invention, which
describes certain exemplary embodiments of the invention, taken in conjunction with the accompanying drawings, in
which:

Fig. 1 is a schematic diagram of a conventional flat type face mask structure;

Fig. 2 is schematic diagram of a conventional breath protection device;

Fig. 3 is a schematic diagram of a face mask structure in accordance with a preferred embodiment of the present
invention;

Fig. 4A is a rear view of a face mask structure in accordance with a preferred embodiment of the present invention;
Fig. 4B is a cross-sectional view of the face mask structure along the A-A line shown in Fig. 4A;

Fig. 4C is a cross-sectional view showing another structure of the folding portions of the face mask structure shown
in Fig. 4A;
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Fig. 5 shows a schematic diagram of the face mask structure that is in use in accordance with the present invention;
Fig. 6A is a schematic diagram of a face mask structure with a middle metal stripe in accordance with a preferred
embodiment of the present invention; and

Fig. 6B is a schematic diagram of a face mask structure with a middle metal stripe in accordance with another
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0019] The present invention provides a face mask structure. The face mask structure of the present invention has
an upper portion, a middle portion, and a lower portion. Therein, the upper portion, the middle portion, and the lower
portion are formed integrally. The upper portion, the middle portion, and the lower portion are provided by folding and
thereby form a plane folding structure. Unlike the prior art, which needs to attach an upper mask body and a lower mask
body respectively to the upper end and the lower end of the middle mask body by sewing or adhesion, the present
invention is formed integrally. Hence, the present invention improves the production efficiency, lowers the consumption
of materials, and reduces the labor cost.

[0020] In addition, the middle portion of the face mask structure of the present invention further has multiple folding
portions. Different to the prior art, which provides the folding portions only for forming a face mask structure that can
completely cover user’s nose and mouth, the present invention provides the folding portions to increase the inner space
and enlarge the filtration area. The folding portions of the present invention can not only make the face mask structure
more air-permeable but also make user easier to breathe.

[0021] First, reference is made to Fig. 3, which is a schematic diagram of a face mask structure in accordance with a
preferred embodiment of the present invention. The face mask structure of the present invention has an upper mask
portion 10, a middle mask portion 11, and a lower mask portion 12. The upper mask portion 10 is located above the
middle mask portion 11. The middle mask portion 11 is located above the lower mask portion 12. Therein, the upper
mask portion 10, the middle mask portion 11, and the lower mask portion 12 are formed integrally. Hence, the step of
attaching the upper mask portion 10 and the lower mask portion 12 to the upper end and the lower end of the middle
mask portion 11 is prevented.

[0022] Therein, the upper mask portion 10 includes a metal stripe 100. The metal stripe 100 is located at upper end
of the upper mask portion 10. The middle mask portion 11 has multiple folding portions 110. Moreover, the face mask
structure of the present invention further has two ropes. The two ropes are formed with a line shape, a stripe shape, or
a plate shape for a user to hang on his ears or head or tie on his head. The two ropes are disposed at the two sides of
the middle mask portion 11. The lower mask portion 12 also has a metal stripe 120. The metal stripe 120 is located at
a lower end of the lower mask portion 12.

[0023] Reference is made to Figs. 4A, 4B, and 4C. As shown in these figures, the upper mask portion 10 and the
lower mask portion 12 both have two sides formed with bevel angles and thus form a trapezoid shape. The upper mask
portion 10 and the lower mask portion 12 are folded in opposite directions, i.e. in the direction of the middle mask portion
11, to form a plate folding structure. Both of the upper mask portion 10 and the lower mask portion 12 have a width equal
to or larger than a half of the width of the middle mask portion 11. Moreover, the folding portions 110 of the middle mask
portion 11 can be formed asymmetrically as shown in Fig. 4B or symmetrically as shown in Fig. 4C. When the folding
portions 110 of the middle mask portion 11 are formed symmetrically, the number of the folding portion 110 is even.
[0024] In addition, reference is made to Table 1 and Table 2, which show some experiment results for the nonwoven
face mask structure with activated carbon and the nonwoven face mask structure without activated carbon in accordance
with the present invention. In this embodiment, the comparison is made between the nonwoven face mask structure
with three folding portions and the nonwoven face mask structure without folding portions. As shown in these tables,
the analysis of the present invention is made by using TSI3160, i.e. the fractional efficiency filter taster. According to the
analytical results, compared with the nonwoven face mask structure with activated carbon that has no folding portions,
the filtering efficiency of the nonwoven face mask structure with activated carbon that has three folding portions increases
6.0% and the ratio of being crashed by external force is reduced 37.6%. Compared with the nonwoven face mask
structure without activated carbon that has no folding portions, the filtering efficiency of the nonwoven face mask structure
without activated carbon that has three folding portions increases 6.1 % and the ratio of being crashed by external force
is reduced 44.1 %.
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Table 1: Experiment results for nonwoven face mask structure with activated carbon.

ltems Nonwoven face mask structure with Nonwoven face mask structure with
activated carbon that has no folding activated carbon that has three folding
portions portions
Filtration efficiency (%) 78% 83%
Pressure difference (mmH,0) 6.9 4.3

Table 2: Experiment results for nonwoven face mask structure without activated carbon.

ltems Nonwoven face mask structure having | Nonwoven face mask structure having
no folding portions three folding portions
Filtration efficiency (%) 77% 82%
Pressure difference (mmH,0) 6.8 3.8

[0025] Reference is made to Fig. 5, which is a schematic diagram of another face mask structure in according to a
preferred embodiment of the present invention. Therein, the upper mask portion 10, the middle mask portion 11, and
the lower mask portion 12 are formed integrally. The upper mask portion 10 and the lower mask portion 12 both have
two sides formed with bevel angles and thus form a trapezoid shape. The upper mask portion 10 and the lower mask
portion 12 are folded in the direction of the middle mask portion 11. When in use, the upper mask portion 10 and the
lower mask portion 12 are spread out to support the middle mask portion 11 to form a polyhedron. When the upper mask
portion 10 and the lower mask portion 12 are spread out, the metal stripe 100 of the upper mask portion 10 is tightly
pressed to two sides of user’s nose and the distance between the two sides of the nose and the middle mask portion
11 is increases. Moreover, when the upper mask portion 10 and the lower mask portion 12 are spread out, the metal
stripe 120 of the lower mask portion 12 is tightly pressed to two sides of user’s chin and the distance between the two
sides of the chin and the middle mask portion 11 is increases. The polyhedron design of the present invention can reduce
the probability of movement of the face mask structure that is caused due to the movement of user’s face.

[0026] In addition, when in use, the multiple folding portions 110 of the middle mask portion 11 are stretched out to
increase the inner space 30 so that the distance between user’s face and the middle mask portion 11 is increased. In
this way, the space for breath is increased and the filtering efficiency is improved. Hence, one can breathe easily when
he wears the face mask structure and the feeling of oppression is reduced. Furthermore, the two ropes can be designed
for a user to hang on his ears or head or tie on his head. Hence, the wearing quality or diversity is improved.

[0027] Finally, reference is made to Figs. 6A and 6B, which shows two face mask structures whose middle mask
portions have metal stripes in accordance to the present invention. As shown in these figures, for different applications,
the face mask structure of the present invention can be made of different materials. In other words, due to different
requirements, the weights of the filtering materials for making the face mask structures are different. Hence, in the
present invention, the middle mask portion 11 can further include a metal stripe 120. The metal stripe 120 is disposed
at a proper position of the middle mask portion 11.

[0028] As shown in Figs. 6A and 6B, the metal stripes 120 of the middle mask portions 11 of these two embodiments
are disposed externally and can be arranged vertically or horizontally. The metal stripes 120 of these two embodiments
are both used for supporting the middle mask portion 11. In this way, the middle mask portion 11 can be prevented from
sinking due to its weight. Furthermore, by using the metal stripes 120, the shape of the middle mask portion 11 can be
modified according to user’s requirements or habits.

[0029] To sum up, the present invention provides a face mask structure. Since the face mask structure of the present
invention is formed integrally, the production rate is increased, the consumption of materials is reduced, and the labor
cost is lowered. In addition, the plane folding design of the present invention can prevent the face mask structure from
being contaminated by contact when the face mask structure is taken off. Furthermore, since the middle mask portion
has multiple folding portions, one can easily breathe when wearing the face mask structure, the air-invasion rate is
reduced, and the feeling of oppression is mitigated. Moreover, the ropes can be designed variously. Hence, the diversity
of the present invention is improved.

[0030] Although the presentinvention has been described with reference to the preferred embodiments thereof, it will
be understood that the invention is not limited to the details thereof. Various substitutions and modifications have been
suggested in the foregoing description, and others will occur to those of ordinary skill in the art. Therefore, all such
substitutions and modifications are embraced within the scope of the invention as defined in the appended claims.
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Claims

1.

10.

1.

12

13.

A face mask structure, comprising:

an upper mask portion that forms an upper portion of the face mask structure and has an upper metal stripe
disposed at a proper position thereof;

a middle mask portion that is located below the upper mask portion, forms a middle portion of the face mask
structure, and has a plurality of folding portions; and

a lower mask portion that forms a lower portion of the face mask structure and is located below the middle mask
portion;

wherein the upper mask portion, the middle mask portion, and the lower mask portion are formed integrally, the
upper mask portion and the lower mask portion are folded in opposite directions, the upper mask portion and the
lower mask portion are spread out to prop up the middle mask portion when in use, and the folding portions are
stretched out to increase filtering area of the middle mask portion when the face mask structure is in use.

The face mask structure as claimed in claim 1, wherein the middle mask portion is made of a material composed
of fibers or a fibrous composite.

The face mask structure as claimed in claim 1, wherein both of the upper mask portion and the lower mask portion
have a width equal to or larger than a half of the middle mask portion’s width.

The face mask structure as claimed in claim 1, wherein the upper mask portion and the lower mask portion both
have two sides formed with bevel angles and form a polyhedron when combined with the middle mask portion.

The face mask structure as claimed in claim 1, wherein the spreading out of the folding portions of the middle mask
portion increases inner space of the face mask structure.

The face mask structure as claimed in claim 1, wherein the upper mask portion and the lower mask portion are
folded in the opposite direction to prevent the face mask structure from being contaminated by contact when the
face mask structure is taken off.

The face mask structure as claimed in claim 1, further comprising two ropes.

The face mask structure as claimed in claim 7, wherein the ropes are formed with a line shape, a stripe shape, or
a plate shape for a user to hang on his ears or head or tie on his head.

The face mask structure as claimed in claim 1, wherein the middle mask portion further comprises a middle metal
stripe, the middle metal stripe is located at a proper position of the middle mask portion and used to support the

middle mask portion.

The face mask structure as claimed in claim 9, wherein the middle metal stripe is disposed vertically or horizontally
at the proper position of the middle mask portion.

The face mask structure as claimed in claim 1, wherein the lower mask portion further comprises a lower metal
stripe, and the lower metal stripe is located at a proper position of the lower mask portion.

The face mask structure as claimed in claim 1, wherein the folding portions are formed symmetrically.

The face mask structure as claimed in claim 1, wherein the folding portions are formed asymmetrically.
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