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(57)  Acooling garment, including a garment body (1)
and an external-air introducing three-dimensional mem-
ber (2); and the external-air introducing three-dimension-
al member (2) includes a base material (2a), a side-wall
material (2b) enabling an opening portion to be open dur-
ing wearing, and an opening portion support material
(2c). The three-dimensional member arranged on the
garment enables a large amount of external air to be
introduced into the internal portion of the garment, even
to an exhausting area thereof, especially during move-
ment, thus improving efficiency of air entry and exhaust.

Figure 1

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 3 195744 A1
Description
Field of the Invention

[0001] The present invention relates to the field of clothes and specifically relates to a cooling garment for cooling a
specific part of the body by intaking external air into the garment.

Background of the Invention

[0002] Insensible perspiration and heat dissipation are performed on human bodies every moment, and are more
active during movement. The temperature of the human body rises during movement. The body function is automatically
adjusted to maintain the temperature in a normal range, and the insensible perspiration and heat dissipation are reflected
by sweating. In order to solve the problem of sweating, most of the sports wears available in the market take into
consideration breathability and sweat-absorption quick dryness of fabrics. Breathability is a long-lasting solution for
realizing comfortableness, as long as the function is sufficient, heat generated by the human body during movement
can be timely dissipated, so that the temperature of the human body does not rise excessively, and sweating may be
delayed and even does not happen, so that wearing comfortableness in its true sense may be realized. At the moment,
the sweat-absorption quick dryness is an auxiliary means for realizing comfortableness.

[0003] Regarding the breathability of fabrics, most of the products available in the market have realized front or partial
breathability of human bodies, specifically in sports wears adopting a mesh (hollowed) material, an opening support
design or other breathable designs at specific portions thereof. Such a method may discharge a part of heat, but is quite
limited in effect, and generally can only solve the breathability of the intaking area without solving the problem of breath-
ability of the exhausting area, and this is just the important factor for influencing the comfortableness. For example,
patent document CN102573538A discloses a garment with ventilation openings, in which the ventilation openings are
formed in the breast area and/or on the back, members for closing are arranged on the openings and may be controlled
by a transposition mechanism, and the ventilation openings are opened for air exchange when one sweats heavily.
However, such a design can only realize the cooling effect on the intaking area of the human body, but cannot form a
good air circulation path, and the introduced external air is limited. For another example, patentdocument CN102188053A
discloses a breathable garment, where in order to solve the problem that a breathable design portion (a mesh fabric) is
close to the skin after sweating, a plurality of support rings are arranged at the edge of the mesh fabric, so that the fabric
layer of the garment keeps a certain distance from the skin, the garment and the human body form a convection space,
the breathability is thus improved, and heat and moisture generated by the human body may be smoothly discharged
particularly in the presence of wind. Even so, the external air introduced by such a design is also limited, so the problem
of comfortableness cannot be fundamentally solved.

Summary of the Invention

[0004] The aim of the present invention is to provide a cooling garment, which can introduce a large amount of external
air into the internal portion of the clothes even to an exhausting area thereof, especially during movement, thus improving
the efficiency of air entry and exhaust and cooling a specific part of the body with an excellent cooling effect.

[0005] The technical solution of the present invention is as follows:

A cooling garment of the present invention includes a garment body (1) and an external-air introducing three-
dimensional member (2), in which the external-airintroducing three-dimensional member (2) includes a base material
(2a) for receiving air and inducing the air into the garment, a side-wall material (2b) enabling an opening portion to
be open during wearing, and an opening portion support material (2c).

[0006] The presentinvention utilizes the principle of negative-pressure air introduction, and the external air introducing
member of a three-dimensional opening design is arranged on the garment body, so that a negative-pressure air intro-
duction effect may be realized and the inflow quantity of the air may be improved; when the external air flows through
in parallel to the member, more air can flow into the internal portion of the clothes via the base material with an air
inducing effect and flow through the exhausting area to fulfill the purposes of discharging internal heat and cooling the
body. As for different sports wears, the side-wall material is configured at different positions of the garments, thereby
enlarging the convection space, strengthening the air introducing effect and improving the efficiency of air entry and
exhaust.
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Brief Description of the Drawings
[0007]

Fig. 1is a front schematic diagram of a cooling garment in Example 1 of the present invention, in which 1 is a body,
and 2 is an external-air introducing three-dimensional member.

Fig. 2 is a back schematic diagram of the cooling garment in Example 19 of the present invention, in which 1 is a
body, and 2 is an external-air introducing three-dimensional member.

Fig. 3 is a structural schematic diagram of the external-air introducing three-dimensional member of the present
invention, in which 2a is a base material, 2b is a side-wall material, and 2c is a support material.

Fig. 4 is a schematic diagram of an approximate triangle of the present invention, in which 3 shows a vertical distance
from the arc line vertex of the approximate triangle to one of two waists of a common triangle.

Fig. 5 is a front schematic diagram of parts of a human body of the present invention, in which 4 is a nipple bust
line, and 5 is a shoulder line.

Fig. 6 is a back schematic diagram of parts of a human body of the present invention, in which 5 is a shoulder line,
6 is a scapula inferior angle horizon, 7 is a waist line, and 8 is a hip line.

Fig. 7 is a schematic diagram of a flow passage of the cooling garment of the present invention, in which 9 is a width
of an opening portion, 10 is a length of the external-air introducing three-dimensional member, 11 is a width at the
scapula inferior angle horizon, 12 is a waist (waist line) width, and 13 is a hip (hip line) width.

Fig. 8 is a front schematic diagram of the cooling garment of Example 43 of the present invention, in which 1 is a
body, and 2 is an external-air introducing three-dimensional member.

Detailed Description of the Examples

[0008] A cooling garment of the present invention includes a garment body (1) and an external-air introducing three-
dimensional member (2); and the external-air introducing three-dimensional member (2) includes a base material (2a)
for receiving air and inducing the air into the garment, a side-wall material (2b) enabling an opening portion to be open
during wearing, and an opening portion support material (2c). More specifically, in the cooling garment of the present
invention, the base material (2a) is closer to the skin than the material of the garment body (1) at the opening portion
support material (2c). Generally, one external-air introducing three-dimensional member (2) may be separately arranged
on left and right sides of the garment body (1), but the present invention is not limited thereto, for example, only one
external-air introducing three-dimensional member (2) may be arranged on the back.

[0009] In order to fulfill the purpose of negative-pressure air introduction, the external-air introducing three-dimensional
member is open, the base material (2a) may introduce external air into the opening portion, while the side-wall material
(2b) has a certain height, so that the opening portion is kept open during wearing, meanwhile, the support material (2c)
is used at the opening portion to avoid collapse and even closure of the opening portion, and the external air can thus
well enter the internal portion of the garment by such a design.

[0010] In order to form negative pressure, the external-air introducing three-dimensional member may be in a shape
of a triangle, a trapezoid, an approximate triangle or an approximate trapezoid. Compared with a common triangle or a
trapezoid, the approximate triangle or the approximate trapezoid has each side being formed an arc line inwards. In
view of reducing the flowing resistance of the external air, the approximate triangle or the approximate trapezoid is
preferable, and the approximate triangle is more preferable. The vertical distances from the arc line apexes of the
approximate triangle to two waists of the common triangle are 0 to 50 mm, the vertical distances from the arc line apexes
of the approximate trapezoid to two waists of the common trapezoid are also 0 to 50 mm, and the side lengths of the
approximate triangle or approximate trapezoid are not specially limited and may be designed according to ergonomics.
No matter which shape is adopted, as long as the three-dimensional member is gradually widened towards the opening
portion and has a maximum section area at the opening portion, the exterior and the interior of the three-dimensional
member will produce a great pressure difference and form a relatively large negative pressure, thereby fulfiling the
purpose of air introduction.

[0011] The inventors discover by intensive studies that the wider the opening portion is and the longer the external-
air introducing three-dimensional member is, the better the air introducing effect is.

[0012] In the present invention, the wider the opening portion is and the larger the section area thereof is, the better
the air introducing effect is, but the width of the opening portion cannot be wider than the single shoulder. Based on the
body measurement data of Japanese males from year 2004 to 2006, the average width of a single shoulder of Japanese
males at the age of 20 to 49 years is roughly 13 cm, M size garments are suitable for the population having this single
shoulder width, while the single shoulder widths of commercially available M size garments are generally 12 to 14 cm,
and if the three-dimensional member of the present invention is arranged on a M size garment and the opening portion
thereof is located on a shoulder line (5), then the width of the opening portion may be designed to be 12 to 14 cm.
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[0013] In the present invention, the longer the longitudinal length of the three-dimensional member is, and the longer
the path for inducing air is, the better the inducing effect is. For example, based on the body measurement data of
Japanese males from year 2004 to 2006, the average distance from a nipple bust line (4) to shoulder lines (5) of Japanese
males at the age of 20 to 49 years is about 20 cm, and if the three-dimensional member of the present invention is
arranged on their garments and the opening portion is located on the shoulder line (5), the length of the three-dimensional
member may be designed to be 10 to 18 cm in view of aesthetic aspect.

[0014] Those skilled in the art could understand that the values of width, length and the like of the opening portion of
the three-dimensional member may be correspondingly adjusted for different models of garments.

[0015] Inthe presentinvention, the external-air introducing three-dimensional member may be arranged at the breast,
shoulder, back, waist and other parts.

[0016] When the external-air introducing three-dimensional members are arranged at the breast and the fore shoulder,
the specific positions, taking the nipple bust line (4) as a boundary, include the following two situations: (a) the members
are located under the nipple bust line (4), and external air cannot smoothly enter the opening portion and flow into the
garment during vertical or riding movement, so the cooling effect is ordinary; and (b) the members are located above
the nipple bust line (4), i.e., located between the nipple bust line (4) and the shoulder lines (5), the opening portions are
located nearby the shoulder lines (5), and external air cannot smoothly enter the opening portions and flow into the
garment during riding movement, so the cooling effect is ordinary, whereas external air can smoothly enter the opening
portion and flow into the garment during vertical movement, so the cooling effect is relatively good. When the external-
air introducing three-dimensional members are arranged at the breast and the fore shoulder, the opening portions are
at the upper part, so that the introduced air flows to the back.

[0017] When the external-air introducing three-dimensional members are arranged at the back and the rear shoulder,
the specific positions, taking a scapula inferior angle horizon (6) as a boundary, include the following two situations: (a)
the members are located under the scapula inferior angle horizon (6), i.e., located between the scapula inferior angle
horizon (6) and the waist line (7), the opening portions are located nearby the waist line (7), external air cannot enter
the opening portions during vertical movement, a cooling effect may not be achieved, and during riding movement,
external air can smoothly enter the opening portions, but the cooling area is small, so the cooling effect is ordinary; and
(b) the members are located above the scapula inferior angle horizon (6), i.e., located between the shoulder lines (5)
and the scapula inferior angle horizon (6), the opening portions are located nearby the scapula inferior angle horizon
(6), and external air cannot smoothly enter the opening portions and flow into the garment during vertical movement, so
the cooling effect is ordinary, whereas external air can smoothly enter the opening portions and flow into the garment
during riding movement, so the cooling effect is relatively good. When the external-air introducing three-dimensional
members are arranged at the back and the rear shoulder, the opening portions are at the lower part, so that the introduced
air flows to the back.

[0018] When the external-air introducing three-dimensional members are arranged at the waist, specifically arranged
at the waist on two sides of the body, external air can enter the opening portions during vertical or riding movement, but
the resistance is high, a small amount of air flows into the garment, the cooling area is relatively small, and the cooling
effect is thus ordinary; and the aesthetic aspect is influenced.

[0019] In conclusion, the three-dimensional members of the present invention are preferably arranged between the
nipple bust line (4) and the shoulder lines (5) or between the shoulder lines (5) and the scapula inferior angle horizon
(6) on left and right sides of the body. When the three-dimensional members are arranged between the nipple bust line
(4) and the shoulder lines (5) on left and right sides of the body, the opening portions are preferably located nearby the
shoulder lines (5), and this design is suitable for vertical movement; and when the three-dimensional members are
arranged between the shoulder lines (5) and the scapula inferior angle horizon (6) on left and right sides of the body,
the opening portions are preferably located nearby the scapula inferior angle horizon (6), and this design is suitable for
riding movement.

[0020] In the presentinvention, the base material (2a) in the three-dimensional member may be provided or may not
be provided. If the base material is not provided, wind (external air) is directly introduced from the surface of human skin
to the opening portion, a certain air introducing effect may be achieved, but the side-wall material is separated from
human skin, the introduced air is easily diffused between the side-wall material and the human skin, a large amount of
air cannot flow into the exhausting area, the cooling effectis thus influenced, and the naked skin at this part may influence
the aesthetic aspect. The base material (2a) is not specially limited in form, may be a woven fabric, a knitted fabric, a
non-woven fabric or the like, and is preferably a material with a small ventilation capacity. If the base material (2a) is a
material with a large ventilation capacity, a certain air introducing effect may be achieved, but the introduced air is directly
diffused to the windward part of the body easily via the base material (2a) and cannot flow through the exhausting area,
and the cooling effect is influenced.

[0021] The inventors discover by intensive studies that the ventilation capacity of the base material (2a) is preferably
100 cm3/cm?/s or below. The ventilation capacity is more preferably 10 to 50 cm3/cm?/s in consideration of the wearing
comfortableness when one sweats. The ventilation capacity is tested according to the standards of JIS L 1096-2010



10

15

20

25

30

35

40

45

50

55

EP 3 195 744 A1

Testing methods for woven and knitted fabrics (Breathability Determination: Method A).

[0022] The side-wall material (2b) is located inside the garment, and may directly contact with the skin, or may not
directly contact with the skin in the manner of being wrapped, pressed, fitted or the like by a woven fabric, a knitted fabric
or a non-woven fabric. The side-wall material (2b) may be directly sewed with the garment body (1) together or may not
be directly sewed with the garment body (1), and in the latter situation, the side-wall material (2b) may be treated in the
manner of being wrapped, pressed, fitted or the like by a woven fabric, a knitted fabric or a non-woven fabric and then
sewed with the garment body (1).

[0023] The raw material, form and the like of the side-wall material (2b) are not specially limited, as long as the opening
portion can be kept open during wearing. For example, the side-wall material (2b) may be a polymer including polyester,
polyvinyl alcohol or polyether, or a macromolecular material synthesized by the reaction between the above polymer
and acid ester. In the synthesized macromolecular material, polyurethane foam is preferable, and polyurethane sponge
is more preferable, in which the sponge can absorb a small amount of sweat and is not too hard to influence wearing.

[0024] For another example, the raw material may be a plastic raw material, a synthetic resin raw material or a rubber
raw material including polyester (PET), polyurethane (PU), polyethylene (PE), polypropylene (PP), polyvinyl chloride
(PVC), polystyrene (PS), polyacrylonitrile (ABS), polymethyl methacrylate (PMMA), polyoxyethylene methylene (POM),
polycarbonate (PC), polyamide (PA), phenolic aldehyde, amino and the like, or a synthesized macromolecular material
prepared from a plastic raw material, a synthetic resin raw material or a rubber raw material and various auxiliary agents
or additives. The thermoplastic elastomer plastic material is preferable, which can introduce a large amount of air, and
is not too hard to influence wearing comfortability. The thermoplastic elastomer may be thermoplastic polyurethane
elastomer (TPU) plastic materials, thermoplastic polyester elastomer (TPEE) plastic materials or the like.

[0025] The height of the side-wall material (2b) is designed according to the needs of an air flow passage. The side-
wall material may be continuous or discontinuous, and the height thereof may be constant or variable. In order to fulfill
the purpose of maximum section area of the opening portion, the higher the side-wall material (2b) is, the better the
material is, so that external air easily enters the opening portion. In order to reduce the air flowing resistance, the height
of the side-wall material (2b) is preferably variable, for example, the height begins from 0 mm and reaches the maximum
at the opening portion. Meanwhile, considering the increase of inflow quantity of external air and the aesthetic aspect,
the height is more preferably 5 to 20 mm. In conclusion, the side-wall material is most preferably a material of which the
height begins from 0 mm and reaches the maximum at the opening portion and the range of the maximum is 5 to 20 mm.
[0026] The support material (2c) is used for avoiding bending deformation of the opening portion. If the opening portion
does not use the support material, the fabric of the opening portion is easily close to the skin during movement, thereby
influencing the introducing effect of external air. The raw material, form and the like of the support material are not
specially limited, for example, the raw material may be a plastic raw material, a synthetic resin raw material or a rubber
raw material including polyester (PET), polyurethane (PU), polyethylene (PE), polypropylene (PP), polyvinyl chloride
(PVC), polystyrene (PS), polyacrylonitrile (ABS), polymethyl methacrylate (PMMA), polyoxyethylene methylene (POM),
polycarbonate (PC), polyamide (PA), phenolic aldehyde, amino and the like, or a synthesized macromolecular material
prepared from a plastic raw material, a synthetic resin raw material or a rubber raw material and various auxiliary agents
or additives. Of course, the raw material may be a non-woven fabric made of various materials; for example, the raw
material may be in the form of being wrapped by a woven fabric, a knitted fabric or a non-woven fabric, or a woven tape
made of various fibers. The support material (2c) may be directly sewed with the garment body (1) together or may be
not directly sewed with the garment body (1), and in the latter situation, the support material (2c) may be treated in the
manner of being wrapped, pressed, fitted or the like by a woven fabric, a knitted fabric or a non-woven fabric and then
sewed with the garment body (1).

[0027] The support material (2c) may be directly arranged on the side-wall material (2b) and located at the top of the
opening portion, or form a support ring at the opening portion to allow the introduced air to enter the garment therein
from the ring. It is a relatively good choice to form an elliptical support ring at the opening portion by using the woven
tape made of a thermoplastic elastomer plastic material, the width thereof is not limited, when it is too wide easily results
in stuffiness and weight increase, while if it is too narrow, it results in poor three-dimensional effect of the opening and
low breathability, therefore the width thereof is preferably 10 to 50 mm; in addition, the thickness is not limited, if it is too
thick, the weight is increased, while if it is too thin, it influences the three-dimensional effect of the opening and results
in low breathability, and the thickness is thus preferably 0.2 to 2.5 mm. The support material is nontoxic, environment-
friendly and good in supporting effect, and does not have any harm to the human skin. The thermoplastic elastomer
may be a thermoplastic polyurethane elastomer (TPU) plastic material, a thermoplastic polyester elastomer (TPEE)
plastic material or the like.

[0028] The inventors discover by intensive studies that the opening portion is unlikely to have bending deformation
when the rigidity of the support material (2c) is 5.0 mN or above. In order to avoid bending deformation for a long time,
the rigidity of the support material (2c) is preferably 10.0 mN or above, more preferably 10.0 to 100.0 mN, and the rigidity
range is suitable for forming an elliptical support ring by the support material (2c). The rigidity is tested according to the
standards of JISL 1096-2010 8.2.2.1A Method Rigidity of Testing methods for woven and knitted fabrics (Gurley Method).
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[0029] The side-wall material (2b) enabling the opening portion to be open during wearing and the opening portion
support material (2c) may be different materials or may be identical materials, and may be formed integrally or separately.
[0030] Inthe presentinvention, the garment body (1) is not specially limited, and may be commercially available sports
T-shirt, shirt, jacket or overcoat, in which the sports T-shirt may be various sports wears including football wear, basketball
wear, tennis wear, walking wear, jogging wear, running wear (including Marathon wear), bicycle riding wear, motorcycle
riding wear, etc. The walking wear is suitable for being worn when the walking speed is lower than 0.8 m/s, the jogging
wear is suitable for being worn when the running speed is 0.8 to 1.6 m/s, and the running wear (including Marathon
wear) is suitable for being worn when the running speed is 1.6 m/s or above.

[0031] In order to better reflect the body cooling effect, the T-shirt for running or bicycle riding is preferable in the
present invention. The fiber raw material of the T-shirt may be cotton, polyester fibers or other materials suitable for
making sports wears.

[0032] Inorderthat the inflow quantity of external air is increased and the external air can smoothly flow into the clothes
and be discharged, when the cooling garment of the present invention is a walking wear, a jogging wear or a running
wear (including a Marathon wear), the side-wall material (2b) may extend from the nipple bust line (4) to any position of
the back via the shoulder lines (5).

[0033] If the side-wall material (2b) extends from the nipple bust line (4) to the waist line (7) or the hip line (8) via the
shoulder lines (5), the flow passage of air on the back is smooth, the effect of cooling the body is relatively good, but a
lot of side-wall materials (2b) are used, so that the cost is increased; if the side-wall material (2b) extends from the nipple
bust line (4) to the scapula inferior angle horizon (6) via the shoulder lines (5), a small amount of side-wall material (2b)
is used, and the cost is thus low; and the garment is not tightly close to the human back under the scapula inferior angle
horizon (6) during vertical movement of the human body, a certain space is reserved, and air can smoothly flow without
the supporting of the side-wall material. The side-wall material (2b) needs to extend on the scapulas in order to achieve
a good supporting effect. In the meanwhile, it is better to extend along respective outer edges of the two scapulas in
order to meet the requirement for maximum air amount, and forms a maximum width at the scapula inferior angle horizon
(6). Otherwise, the side-wall material does not pull the garment body away from the body on the scapulas, thereby
reducing the outflow effect of air. The two pieces of side-wall material (2b) closer to the center line of the body in respective
extending side-wall material (2b) of the three-dimensional members arranged on left and right sides of the garment
respectively can be connected (e.g., shown by dotted lines in Fig. 1) or disconnected.

[0034] In conclusion, the side-wall material (2b) preferably extends from the nipple bust line (4) to the scapula inferior
angle horizon (6) via the shoulder lines (5), more preferably extends along the two side edges of the scapulas, and forms
a maximum width at the scapula inferior angle horizon (6). For example, based on the body measurement data of
Japanese males from year 2004 to 2006, the average distance between the scapula inferior angles of Japanese males
at the age of 20 to 49 years is roughly 19 cm, and the maximum width at the scapula inferior angle horizon (6) can thus
be designed to be 19 cm. It should be noted that the maximum width value is set on the basis of M size garments having
the average value for adult males, but it could be understood by those skilled in the art that the maximum width may be
correspondingly adjusted for different models of garment. This principle is also applicable to the following similar cir-
cumstances.

[0035] When the cooling garment of the present invention is a bicycle riding wear or a motorcycle riding wear, the
side-wall material (2b) may extend from the shoulder lines (5) to any position of the back.

[0036] When the side-wall material (2b) only extends from the shoulder lines (5) to the scapula inferior angle horizon
(6), the side-wall material may support the garment body, so that air can be circulated, in addition, the usage amount of
the side-wall material (2b) is low, and the cost is low; however, the garment under the scapula inferior angle horizon (6)
is not supported by the side-wall material (2b), and if the human body moves with the back bending, the garment comes
into fit with the back of the human body completely at the position under the scapula inferior angle horizon (6), so that
air may not flow smoothly; when the side-wall material (2b) only extends from the shoulder lines (5) to the waist line (7),
air may smoothly flow from the shoulder lines (5) to the waist line (7), but the lower hem of the tight riding garment is
shrunk on and substantially located at the hip line (8), and air cannot smoothly flow out at the hip line (8), so the side-
wall material (2b) preferably extends straightly from the shoulder lines (5) to the hip line (8) to guarantee that air may
flow smoothly and flow out at the hip line (8). When the side-wall material (2b) extends from the scapula inferior angle
horizon (6) to the hip line (8), a maximum width is preferably formed at the hip (at the hip line), in the meanwhile, the
width of the waist (the waist line) is preferably smaller than that formed at the scapula inferior angle horizon (6), the
width of the waist should not be too small and is preferably not smaller than one-third of the width formed at the scapula
inferior angle horizon (6). Otherwise, the side-wall material does not pull the garment body away from the body on the
scapulas, and the outflow effect of air is thus reduced. In the extending side-wall material (2b) of the three-dimensional
members arranged respectively on left and right sides of the garment, the two pieces of side-wall material (2b) closer
to the center line of the body may be connected (e.g., shown by dotted lines in Fig. 2) or may be disconnected.

[0037] In conclusion, the side-wall material (2b) preferably extends from the shoulder lines (5) to the hip line (8).
Specifically, the side-wall material (2b) extends from the shoulder lines (5) to the scapula inferior angle horizon (6), and
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then extends from the scapula inferior angle horizon (6) to the hip line (8). When the side-wall material (2b) begins to
extend from the shoulder lines (5), it preferably extends along the edges of the two sides of the scapulas and forms a
maximum width at the scapula inferior angle horizon (6); and when the side-wall material (2b) extends to the hip line
(8), it preferably forms a maximum width at the hip (at the hip line). In the meanwhile, the width of the waist (the waist
line) is preferably not wider than that formed at the scapula inferior angle horizon (6), and the width of the waist should
not be too small and is preferably not smaller than one-third of the width formed at the scapula inferior angle horizon
(6). For example, based on the body measurement data of Japanese males from year 2004 to 2006, the average distance
between the scapula inferior angles of Japanese males at the age of 20 to 49 years is roughly 19 cm, the average of
half hip line is 46 cm, the average of halt waist line is 39 cm, the maximum width at the scapula inferior angle horizon
(6) may be designed to be 19 cm, the maximum width at the hip (the hip line) may be designed to be 46 cm, and the
maximum width at the waist (the waist line) may be designed to be 6 to 19 cm.

Examples
[0038] Test methods for parameters of physical properties and the like involved in the present invention are as follows:
(1) Ventilation capacity

[0039] Tests were performed according to the standards of JIS L 1096-2010 Testing methods for woven and knitted
fabrics (Breathability Determination: Method A).

(2) Rigidity

[0040] Tests were performed according to the standards of JIS L 1096-2010 8.2.2.1A Method Rigidity of Testing
methods for woven and knitted fabrics (Gurley Method).

(3) Back temperature of a testee and outlet air amount

a. Experimental samples

[0041] T-shirts made in Examples and Comparative Examples
b. Test environment

[0042] Wearing experiments are performed in a phytotron by simulating a running movement or a bicycle riding move-
ment, the environmental temperature is 25.0 = 0.5°C, and the humidity is 65.0 = 5%. The air speed is setto be 2 = 0.5
m/s during running, a treadmill is used in the running movement, and the speed is set to 1.6 m/s; the air speed is set to
4 = 0.5 m/s during bicycle riding, a power bicycle is used in the bicycle riding movement, and the power is set to 80 W.

c. Test methods

[0043]

1) The temperature between the skin of the back (scapula inferior angle) and the garment after the testee exercises for
20 min is measured by adopting an IBUTTON DS1923-F5 button-type temperature and humidity recorder of Wdsen
Electronic Technology Co., Ltd. A lower temperature indicates a better body cooling effect.

2) The outlet air amount on the back (the scapula inferior angle horizon) of the running testee is measured by adopting
a V-01-AND2N electronic anemometer; the outlet air amount at the hip (the hip line) of the bicycle riding testee is
measured by adopting the same anemometer. The larger air amount indicates a better body ventilation effect and a
better body cooling effect. The testee is generally an adult male wearing a commercially available M size garment.

(4) The cool feeling and comfortableness of the testee and the aesthetic aspect of the garment are evaluated by sense
on five levels.

Levels comfortableness aesthetic aspect cool feeling
1 comfortable aesthetic cool
2 semi-comfortable semi-aesthetic neither cool nor hot
3 middle middle warm
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(continued)
Levels comfortableness aesthetic aspect cool feeling
4 semi-uncomfortable | semi-unaesthetic very warm
5 uncomfortable unaesthetic hot

[0044] The presentinvention will be further described below in combination with Examples and Comparative Examples.
[0045] The base material of the external air introducing member is not specially limited, and the selected knitted fabrics
are used, side-wall material and support material are specifically set in the Examples and Comparative Examples.

Example 1

[0046] A T-shirt for running (the size thereof is equivalent to commercially available M size) is selected as a garment
body (1), and an external-air introducing three-dimensional member (2) is separately arranged between the nipple bust
line (4) and the shoulder lines (5) on the left and right body sides of the garment body (1). The three-dimensional member
(2) is in a shape of an approximate triangle and includes a base material (2a), a side-wall material (2b) enabling an
opening portion to be open during wearing and an opening portion support material (2c), the opening portion is located
nearby the shoulder line (5), and the side-wall material (2b) extends from the nipple bust line (4) to the scapula inferior
angle horizon (6) via the shoulder line (5), and when the side-wall material (2b) extends from the shoulder line (5) to the
scapula inferior angle horizon (6), it extends along the edges of the two sides of the scapula, and the width formed at
the scapula inferior angle horizon (6) is 19 cm.

[0047] The ventilation capacity of the base material (2a) is 100 cm3/cm?2/s; the support material (2c) is a thermoplastic
polyurethane elastomer (TPU) plastic material with a width of 10 mm, an elliptical support ring is formed at the opening
portion, the length of the long axis thereof is the width of the opening portion, and with a length of 12 cm and a rigidity
of 100.0 mN; the side-wall material (2b) is polyurethane sponge, and its height begins from 0 mm and reaches 5 mm at
the opening portion; the length of the three-dimensional member (2) is 15 cm, and the vertical distances from the arc
line vertex of the approximate triangle to two waists of the common triangle are 20 mm; the bottom edge length of the
approximate triangle is the width of the opening portion, and the vertical distance from the vertex to the bottom edge is
the length of the three-dimensional member (2).

[0048] The cooling garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 2

[0049] The ventilation capacity of the base material (2a) is 50 cm3/cm?/s, the rest is the same as that in Example 1,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 3

[0050] The height of the side-wall material (2b) begins from 0 mm and reaches 20 mm at the opening portion, the rest
is the same as that in Example 2, a cooling garment of the present invention is obtained, and the evaluation result is
shown in Table 1.

Example 4

[0051] The ventilation capacity of the base material (2a) is 10 cm3/cm?/s, the rest is the same as that in Example 3,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 5

[0052] The rigidity of the support material is 10.0 mN, the rest is the same as that in Example 4, a cooling garment of
the present invention is obtained, and the evaluation result is shown in Table 1.

Example 6

[0053] The ventilation capacity of the base material (2a) is 0 cm3/cm?/s, the rest is the same as that in Example 5, a
cooling garment of the present invention is obtained, and the evaluation result is shown in Table 1.
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Example 7

[0054] The rigidity of the support material is 5.0 mN, the rest is the same as that in Example 5, a cooling garment of
the present invention is obtained, and the evaluation result is shown in Table 1.

Example 8

[0055] The height of the side-wall material (2b) is unchanged, i.e., 20 mm, the rest is the same as that in Example 4,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 9

[0056] The side-wall material (2b) is polyester soft synthetic resin, the rest is the same as that in Example 4, a cooling
garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 10

[0057] The support material (2c) is PVC synthetic resin material, the rest is the same as that in Example 4, a cooling
garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 11

[0058] The three-dimensional member (2) is in a shape of an appropriate trapezoid, the vertical distances from the
arc line vertexes of the approximate trapezoid to two waists of the common trapezoid are 20 mm, the bottom of the
approximate trapezoid is 12 cm, i.e., the width of the opening portion, the top is 4 cm, the vertical distance from the top
to the bottom is 15 cm, i.e., the length of the three-dimensional member (2), the rest is the same as that in Example 4,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 12

[0059] The length of the three-dimensional member (2) is 10 cm, the rest is the same as that in Example 4, a cooling
garment of the present invention is obtained, and the evaluation result is shown in Table 1.

Example 13

[0060] The width of the opening portion is 6 cm, the rest is the same as that in Example 4, a cooling garment of the
present invention is obtained, and the evaluation result is shown in Table 1.

Example 14

[0061] The height of the side-wall material (2b) begins from 0 mm and reaches 3 mm at the opening portion, the rest
is the same as that in Example 1, a T-shirt for running is obtained, and the evaluation result is shown in Table 1.

Example 15

[0062] The height of the side-wall material (2b) begins from 0 mm and reaches 30 mm at the opening portion, the rest
is the same as that in Example 7, a T-shirt for running is obtained, and the evaluation result is shown in Table 1.

Example 16

[0063] The ventilation capacity of the base material (2a) is 150 cm3/cm?2/s, the rest is the same as that in Example 1,
a T-shirt for running is obtained, and the evaluation result is shown in Table 1.

Example 17

[0064] The rigidity of the support material is 200.0 mN, the rest is the same as that in Example 1, a T-shirt for running
is obtained, and the evaluation result is shown in Table 1.
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Example 18

[0065] The rigidity of the support material is 1.0 mN, the rest is the same as that in Example 7, a T-shirt for running is
obtained, and the evaluation result is shown in Table 1.

Example 19

[0066] The side-wall material (2b) and the support material (2c) form an integrated structure and are thermoplastic
polyurethane elastomer (TPU) plastic materials, the rest is the same as that in Example 5, a cooling garment of the
present invention is obtained, and the evaluation result is shown in Table 1.

Example 20

[0067] The side-wall material (2b) and the support material (2c) form an integrated structure and are thermoplastic
polyester elastomer (TPEE) plastic materials, the rest is the same as that in Example 5, a cooling garment of the present
invention is obtained, and the evaluation result is shown in Table 1.

Example 21

[0068] A T-shirt for riding a bicycle (the size thereof is equivalent to commercially available M size) is selected as a
garment body (1), and an external-air introducing three-dimensional member (2) is separately arranged between the
shoulder lines (5) on the left and right body sides of the garment body (1) and the scapula inferior angle horizon (6). The
three-dimensional member (2) is in a shape of an approximate triangle and includes a base material (2a), a side-wall
material (2b) enabling an opening portion to be open during wearing and an opening portion support material (2c), the
opening portion is located nearby the scapula inferior angle horizon (6), and the side-wall material (2b) extends from
the shoulder line (5) to the hip line (8), and when the side-wall material (2b) extends from the shoulder line (5) to the
scapula inferior angle horizon (6), it extends along the edges of the two sides of the scapula, and the width formed at
the scapula inferior angle horizon (6) is 19 cm; when the side-wall material (2b) extends from the scapula inferior angle
horizon (6) to the waist line (7), the width formed at the waist (the waist line) is 10 cm; and when the side-wall material
(2b) extends from the waist line (7) to the hip line (8), the width formed at the hip (the hip line) is 46 cm.

[0069] The rest is the same as that in Example 1. A cooling garment of the present invention is obtained, and the
evaluation result is shown in Table 2.

Example 22

[0070] The ventilation capacity of the base material (2a) is 50 cm3/cm?2/s, the rest is the same as that in Example 19,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 2.

Example 23

[0071] The height of the side-wall material (2b) begins from 0 mm and reaches 15 mm at the opening portion, the rest
is the same as that in Example 20, a cooling garment of the present invention is obtained, and the evaluation result is
shown in Table 2.

Example 24

[0072] The ventilation capacity of the base material (2a) is 10 cm3/cm?2/s, the rest is the same as that in Example 21,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 2.

Example 25

[0073] The rigidity of the support material is 10.0 mN, the rest is the same as that in Example 22, a cooling garment
of the present invention is obtained, and the evaluation result is shown in Table 2.

Example 26

[0074] The ventilation capacity of the base material (2a) is 0 cm3/cm?/s, the rest is the same as that in Example 23,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 2.

10
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Example 27

[0075] The rigidity of the support material is 5.0 mN, the rest is the same as that in Example 23, a cooling garment of
the present invention is obtained, and the evaluation result is shown in Table 2.

Example 28

[0076] The height of the side-wall material (2b) is unchanged, i.e., 15 mm, the rest is the same as that in Example 22,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 2.

Example 29

[0077] The side-wall material (2b) is polyester soft synthetic resin, the rest is the same as that in Example 22, a cooling
garment of the present invention is obtained, and the evaluation result is shown in Table 2.

Example 30

[0078] The support material (2c) is PVC synthetic resin material, the rest is the same as that in Example 22, a cooling
garment of the present invention is obtained, and the evaluation result is shown in Table 2.

Example 31

[0079] The three-dimensional member (2) is in a shape of an appropriate trapezoid, the vertical distances from the
arc line vertexes of the approximate trapezoid to two waists of the common trapezoid are 20 mm, the bottom of the
approximate trapezoid is 12 cm, i.e., the width of the opening portion, the top is 4 cm, the vertical distance from the top
to the bottom is 15 cm, i.e., the length of the three-dimensional member (2), the rest is the same as that in Example 17,
a cooling garment of the present invention is obtained, and the evaluation result is shown in Table 2.

Example 32

[0080] When the scapula inferior angle horizon (6) extends to the waist line (7), the width formed at the waist (the
waist line) is 1 cm, the rest is the same as that in Example 22, a cooling garment of the present invention is obtained,
and the evaluation result is shown in Table 2.

Example 33

[0081] When the scapula inferior angle horizon (6) extends to the waist line (7), the width formed at the waist (the
waist line) is 19 cm, the rest is the same as that in Example 22, a cooling garment of the present invention is obtained,
and the evaluation result is shown in Table 2.

Example 34

[0082] When the scapula inferior angle horizon (6) extends to the waist line (7), the width formed at the waist (the
waist line) is 39 cm, the rest is the same as that in Example 22, a cooling garment of the present invention is obtained,
and the evaluation result is shown in Table 2.

Example 35

[0083] When the waist line (7) extends to the hip line (8), the width formed at the hip (the hip line) is 37 cm, the rest
is the same as that in Example 22, a cooling garment of the present invention is obtained, and the evaluation result is
shown in Table 2.

Example 36

[0084] The height of the side-wall material (2b) begins from 0 mm and reaches 3 mm at the opening portion, the rest
is the same as that in Example 19, a T-shirt for riding a bicycle is obtained, and the evaluation result is shown in Table 2.

1"
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Example 37

[0085] The height of the side-wall material (2b) begins from 0 mm and reaches 30 mm at the opening portion, the rest
is the same as that in Example 25, a T-shirt for riding a bicycle is obtained, and the evaluation result is shown in Table 2.

Example 38

[0086] The ventilation capacity of the base material (2a) is 150 cm3/cm?/s, the rest is the same as that in Example 19,
a T-shirt for riding a bicycle is obtained, and the evaluation result is shown in Table 2.

Example 39

[0087] The rigidity of the support material is 200.0 mN, the rest is the same as that in Example 19, a T-shirt for riding
a bicycle is obtained, and the evaluation result is shown in Table 2.

Example 40

[0088] The rigidity of the support material is 1.0 mN, the rest is the same as that in Example 25, a T-shirt for riding a
bicycle is obtained, and the evaluation result is shown in Table 2.

Example 41

[0089] The side-wall material (2b) and the support material (2c) form an integrated structure and are thermoplastic
polyurethane elastomer (TPU) plastic materials, the rest is the same as that in Example 24, a cooling garment of the
present invention is obtained, and the evaluation result is shown in Table 2.

Example 42

[0090] The side-wall material (2b) and the support material (2c) form an integrated structure and are thermoplastic
polyester elastomer (TPEE) plastic materials, the rest is the same as thatin Example 24, a cooling garment of the present
invention is obtained, and the evaluation result is shown in Table 2.

Example 43

[0091] The side-wall material (2b) and the support material (2c) form an integrated structure and are thermoplastic
polyester elastomer (TPEE) plastic materials, the rest is the same as thatin Example 24, a cooling garment of the present
invention is obtained, and the evaluation result is shown in Table 2.

Comparative Example 1

[0092] The base material (2a) is not provided, the rest is the same as thatin Example 1, a T-shirt for running is obtained,
and the evaluation result is shown in Table 1.

Comparative Example 2

[0093] The side-wall material (2b) is not provided, the rest is the same as that in Example 1, a T-shirt for running is
obtained, and the evaluation result is shown in Table 1.

Comparative Example 3

[0094] The support material (2c) is not provided, the rest is the same as that in Example 1, a T-shirt for running is
obtained, and the evaluation result is shown in Table 1.

Comparative Example 4

[0095] The same style of T-shirt for running without the external-air introducing three-dimensional members (2) is
obtained, and the evaluation result is shown in Table 1.
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Comparative Example 5

[0096] The base material (2a) is not provided, the rest is the same as that in Example 19, a T-shirt for riding a bicycle
is obtained, and the evaluation result is shown in Table 2.

Comparative Example 6

[0097] The side-wall material (2b) is not provided, the rest is the same as that in Example 19, a T-shirt for riding a
bicycle is obtained, and the evaluation result is shown in Table 2.

Comparative Example 7

[0098] The support material (2¢) is not provided, the rest is the same as that in Example 19, a T-shirt for riding a bicycle
is obtained, and the evaluation result is shown in Table 2.

Comparative Example 8

[0099] The same style of T-shirt for riding a bicycle without the external-air introducing three-dimensional members
(2) is obtained, and the evaluation result is shown in Table 2.

13
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[0100] Comprehensive evaluation indicates a conclusion made by comprehensively considering the effects of air
temperature between the skin and the garment, cool feeling on the back, outlet air amount, member comfortableness,
aesthetic aspect and the like.

[0101] Based on the above test results, arranging the external-air introducing three-dimensional members on the T-
shirt may reduce the air temperature between the skin and the garment, increase the cool feeling on the back, effectively
discharge the heat generated by human bodies and cool the body. Based on this, the comprehensive evaluation effect
is relatively good with the use of appropriately triangular members, a polyurethane sponge side-wall material, a thermo-
plastic polyurethane elastomer (TPU) plastic support material or a side wall and support integrated material formed by
thermoplastic polyurethane elastomer (TPU) plastic, or a side wall and support integrated material formed by thermo-
plastic polyester elastomer (TPEE) plastic. Meanwhile, if the ventilation capacity of the base material is 10 to 50 cm3/cm2-s,
the height of the side-wall material is 5 to 20 mm and the rigidity of the support material is 10.0 to 100.0 mN, the
comprehensive evaluation effect is better; and if the height of the side-wall material is gradually increased from 0 mm,
the effect is better. Under the equivalent condition, the effect is poor in the case without the base material, the side-wall
material, the support material or the three-dimensional members.

[0102] As to the flow passage size design of the external-air introducing three-dimensional members, it may be known
from the above test results that in accordance with ergonomics, if the longer the members are and the wider the opening
portions are, the better the body cooling effect is; if the wider the width of the side-wall material at the hip (the hip line)
is, the better the body cooling effect is; if the width of the side-wall material at the waist (the waist line) is smaller than
the width formed at the scapula inferior angle horizon (6), the body cooling effect is relatively good, but the width of the
waist should not be too small, and when the width of the waist is 1 cm, the body cooling effect is relatively poor.
[0103] The presentinvention is described according to specific Examples, but it should be understood by those skilled
in the art that various changes and equivalent substitutions may be made without departing from the scope of the present
invention. Moreover, in order to adapt to specific occasions or materials of the techniques of the present invention, many
modifications may be made to the present invention without departing from the protection scope thereof. Therefore, the
present invention is not limited to the specific Examples disclosed herein, but includes all the Examples falling into the
protection scope of the claims.

Claims

1. A cooling garment, comprising a garment body (1) and an external-air introducing three-dimensional member (2),
wherein the external-air introducing three-dimensional member (2) comprises a base material (2a) for receiving air
and inducing the air into the garment, a side-wall material (2b) enabling an opening portion to be open during wearing,
and an opening portion support material (2c).

2. The cooling garment according to claim 1, wherein the external-air introducing three-dimensional member (2) is in
a shape of an appropriate triangle or an appropriate trapezoid, and the base material (2a) is gradually widened
towards the opening portion.

3. The cooling garment according to claim 1, wherein the external-air introducing three-dimensional member (2) is
separately arranged between a nipple bust line (4) and shoulder lines (5) or between the shoulder lines (5) and a
scapula inferior angle horizon (6) on left and right sides of the body.

4. The cooling garmentaccording to claim 1, wherein the ventilation capacity of the base material (2a) is 100 cm3/cm?2-s
or below.

5. The cooling garment according to claim 1, wherein the rigidity of the opening portion support material (2c) is 5.0
mN or above.

6. The cooling garment according to any of claims 1 to 5, wherein the cooling garment is a walking wear, a jogging
wear or a running wear, and the side-wall material (2b) extends from the nipple bust line (4) to the scapula inferior

angle horizon (6) via the shoulder lines (5).

7. The cooling garment according to any of claims 1 to 5, wherein the cooling garment is a bicycle riding wear or a
motorcycle riding wear, and the side-wall material (2b) extends from the shoulder lines (5) to a hip line (8).

21



EP 3 195 744 A1

Figure 1

Figure 2
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Figure 3

Figure 4

Figure 5
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Figure 6

Figure 7
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Figure 8§
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