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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a shirt suitable
for sports.

2. Description of Related Art

[0002] A shirtis a piece of clothing that is worn on the
upper part of the human body. Shirts can be used as
underwear, inner garments, etc. in daily life and are also
suitable for sports activities. In many sports including,
e.g., baseball, soccer, rugby, marathons, running, walk-
ing, cycling, mountain climbing, and tennis, warm-ups
are essential to improve athletic performance. Patent
Document 1 proposes a garment that has the function of
keeping the legs warm. Patent Document 2 proposes a
garment for the upper body that includes a heat retention
region extending from the forearm to the hand, and a
garment for the lower body that includes a heat retention
region covering the buttocks and the hamstrings. Patent
Document 3 proposes a leg wear that is made of a heat
insulating material, but partially has a heat dissipating
portion. EP 3 560 366 A1 discloses a shirt with heat re-
taining areas via reflective coating. WO 2018/213528 A1
discloses a breathable, vented, and insulating garment.
WO 2018/213528 A1 discloses the preamble of claim 1.

Prior Art Documents
Patent Documents
[0003]

Patent Document 1: JP 2005-248389 A
Patent Document 2: JP 2010-535296 A
Patent Document 3: JP 2020-133093 A

SUMMARY OF THE INVENTION

[0004] However, the above conventional techniques
fail to make a proper distinction between the portion of
clothing that should be designed to retain heat during
exercise and the portion of the clothing that should be
designed to dissipate heat during exercise. In this regard,
further improvements are required in the conventional
techniques.

[0005] To solve the conventional problems, the
present invention provides a shirt that distinguishes the
portion that is designed to retain heat during exercise
from the portion that is designed to dissipate heat during
exercise, in which a heat retaining fabric and a heat dis-
sipating fabric are arranged in the portions of the shirt
thatare to be used for heat retention and heat dissipation,
respectively.
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[0006] The present invention relates to a shirt as dis-
closed in claim 1. Further embodiments of the invention
are exemplified in claims 2 to 10.

[0007] The use of a shirt according to the invention is
disclosed in claim 11. Further uses are exemplified in
claims 12 and 13.

[0008] With this configuration, the shirt can warm the
agonist muscles during exercise to improve the power
output of the muscles and to promote supercompensa-
tion, and at the same time it can dissipate heat from the
heat dissipation areas of the body to reduce an increase
in the core temperature. Consequently, the shirt allows
the wearer to continue exercise withoutreducing the ther-
mal comfort. Moreover, the shirt serves to shorten the
warm-up time and also enables the body to prepare for
taking part in a sport.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

[FIG. 1] FIGS. 1A and 1B are a schematic front view
and a schematic back view of a shirt in an embodi-
ment of the present invention, respectively.

[FIG. 2] FIGS. 2A and 2B are a schematic front view
and a schematic back view of a shirt in another em-
bodiment of the present invention, respectively.
[FIG. 3] FIGS. 3A and 3B are a schematic front view
and a schematic back view of a shirt in another em-
bodiment of the present invention, respectively.
[FIG. 4] FIGS. 4A and 4B are a schematic front view
and a schematic back view of a shirt in another em-
bodiment of the present invention, respectively.
[FIG. 5] FIG. 5 is a front view of the muscles of the
upper part of the human body.

[FIG. 6] FIG. 6 is a back view of the muscles of the
upper part of the human body.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Physicalexerciseisnecessarytoimprove phys-
ical performance. During exercise, the temperature of
muscles is increased, which may improve the power out-
put of the muscles and promote supercompensation.
Since muscles are composed of chemical substances,
anincrease in muscle temperature leads to a high energy
state, in which a chemical reaction is accelerated so that
neurotransmission and muscle movement can be en-
hanced. If the whole body is warmed up, the muscle tem-
perature may be increased to improve the power output
ofthe muscles and to promote supercompensation. How-
ever, warming up the whole body causes a rise in tem-
perature inside the body (i.e., the core temperature), and
the body feels hot. This may reduce the thermal comfort
and result in low physical performance. Assuming that
people continue to exercise while keeping the body
warm, they can suffer heat syncope, heat cramps, heat
exhaustion, or heatstroke due to the increased core tem-
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perature, and will find it difficult to do the exercise.
[0011] The presentinvention provides clothing that al-
lows the wearer to continue exercise without reducing
the thermal comfort. For this purpose, the clothing of the
present invention can warm the agonist muscles during
exercise to improve the power output of the muscles and
to promote supercompensation, and at the same time it
can dissipate heat from the heat dissipation areas of the
body to reduce an increase in the core temperature.
[0012] The present invention relates to a shirt that in-
cludes a heat retaining fabric and a heat dissipating fab-
ric. The heat retaining fabric is configured to be arranged
in a portion of the shirt that covers at least a part of the
pectoralis major muscle and the heat dissipating fabric
is configured to be arranged in portions of the shirt, each
of which covers at least a part of the axillary region, when
the shirt is worn. The arrangement of the heat retaining
fabric in the portion that covers at least a part of the pec-
toralis major muscle, which is the main muscle of the
upper body, can improve physical performance for vari-
ous movements. The arrangement of the heat dissipating
fabric in the portions, each of which covers at least a part
of the axillary region, can efficiently cool the heat dissi-
pation area of the body where the axillary vein lies. The
axillary vein is a large blood vessel located in the vicinity
of the superior vena cava and passes near the skin sur-
face. Accordingly, the axillary vein is likely to be affected
by the heat dissipating fabric and can be efficiently
cooled. This embodiment is effective for sleeveless
shirts. The shirt of the presentinvention serves to shorten
the warm-up time and also enables the body to prepare
for taking part in a sport while saving enough energy for
the sport. Any fabric used for a normal sports shirt may
be arranged in the remaining portion of the shirt other
than the heat retaining fabric portion and the heat dissi-
pating fabric portion. The same is true for other examples
of the shirt.

[0013] Inthe presentinvention, itis preferable that the
heat retaining fabric is configured to be further arranged
in portions of the shirt, each of which covers at least a
part of the deltoid muscle, when the shirt is worn. This
arrangement can improve physical performance for var-
ious movements. It is also preferable that the heat retain-
ing fabric is configured to be further arranged in portions
of the shirt, each of which covers at least a part of the
biceps brachii muscle, and the heat retaining fabric is
configured to be further arranged in portions of the shirt,
each of which covers at least a part of the triceps brachii
muscle, when the shirt is worn. The deltoid muscles, the
biceps brachii muscles, and the triceps brachii muscles
are mainly responsible for the movement of the upper
limbs. Thus, the arrangement of the heat retaining fabric
in the portions covering these muscles can improve the
reactivity, operativity, and muscular strength of the upper
limbs. This embodiment is effective for short-sleeved
shirts, three-quarter sleeve shirts, and long-sleeved
shirts.

[0014] In the presentinvention, itis preferable that the
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heat dissipating fabric is configured to be further ar-
ranged in portions of the back of the shirt, each of which
extends from the shoulder, covers at least a part of the
infraspinatus muscle, and is connected to the axillary re-
gion, when the shirt is worn. Itis also preferable that the
heat dissipating fabric is configured to be further ar-
ranged in a portion of the front of the shirt that covers the
abdomen, when the shirt is worn. This arrangement can
reduce an increase in the core temperature of the body.
This embodiment is effective for sleeveless shirts, short-
sleeved shirts, three-quarter sleeve shirts, and long-
sleeved shirts.

[0015] Inthe presentinvention, itis preferable that the
heat retaining fabric and the heat dissipating fabric are
configured to be arranged in the upper portion and the
lower portion of the back of the shirt, respectively, when
the shirt is worn. With this configuration, the shirt can
warm the agonist muscles during exercise to improve the
power output of the muscles and to promote supercom-
pensation, and at the same time it can dissipate heat
from the heat dissipation areas of the body to reduce an
increase in the core temperature. Consequently, the shirt
allows the wearer to continue exercise without reducing
the thermal comfort. It is more preferable that the heat
retaining fabric is configured to be arranged in a portion
of the back of the shirt that covers at least a part of the
trapezius muscle and the heat dissipating fabric is con-
figured to be arranged in a portion of the back of the shirt
that covers at least a part of the fascia thoracolumbalis,
when the shirt is worn. This embodiment is effective for
sleeveless shirts, short-sleeved shirts, three-quarter
sleeve shirts, long-sleeved shirts, and warm-up shirts.
[0016] Inthe presentinvention, the space between the
skin and the inner surface of the clothing is preferably as
small as possible. The space is preferably 20 mm or less,
and more preferably 10 mm or less. Alternatively, the
inner surface of the clothing may be in direct contact with
the skin. Thus, the muscles in the desired region can
easily be warmed by the heat retaining fabric while re-
ducing heat loss.

[0017] The heat retaining fabric preferably has water
absorbability. When the muscle temperature is in-
creased, sweat (in the liquid phase) comes out on the
skin surface. A lack of water absorbability is undesirable
because sweat may remain on the skin surface and ab-
sorb heat from the muscles, resulting in a decrease in
the muscle temperature. The water absorbability is pref-
erably 60 seconds or less, and more preferably 30 sec-
onds or less, as measured in accordance with JIS L 1907
(dropping method).

[0018] The heat retaining fabric covers preferably 50%
or more, and more preferably 70% or more of the spec-
ified muscle in the body region when the shirt is worn.
This ensures that the main part of the specified muscle
becomes warm. In the present specification, the specified
muscle represents the belly of the muscle and does not
include the tendon of the muscle.

[0019] The amount of heat dissipation of the heat re-



5 EP 4 101 326 B1 6

taining fabric is preferably as small as possible. The
amount of heat dissipation is preferably 2.0 W or less,
and more preferably 1.8 W or less. The amount of heat
dissipation is determined by measuring the power con-
sumption of an evaluation device for heat retention prop-
erties ("KES-F7" manufactured by KATO TECH CO.,
LTD.) in accordance with JIS L 1927, where AT is set to
20°C. In this case, the power consumption can be used
to quantify the phenomenon of heat dissipation through
the fabric. The smaller the value of the power consump-
tion, the better the ability of the fabric to keep warmth.
[0020] Preferred examples of the heat retaining fabric
include the following.

(1) Moisture-absorbent heat-generating fabric

[0021] A moisture-absorbent heat-generating fabric
contains highly crosslinked polyacrylate fibers. The high-
ly crosslinked polyacrylate fibers alone can generate
enough heat to burn the skin, and therefore are usually
blended with polyester fibers so that the amount of the
highly crosslinked polyacrylate fibers is 10 to 40% by
mass. Then, the blended fibers are twisted together to
forma spunyarn. The spun yarn is used to make a woven
or knitted fabric. The moisture-absorbent heat-generat-
ing fabricis now on the marketas atrade name "BREATH
THERMO" manufactured by Mizuno Corporation.

(2) Fabric containing fiber with low thermal conductivity

[0022] Fibers with low thermal conductivity include,
e.g., wool, nylon, and polyester whose thermal conduc-
tivities are 0.19, 0.22, and 0.25 kcal m-th-1°C-1, respec-
tively (Fiber Handbook, Third Edition, edited by the So-
ciety of Fiber Science and Technology, Japan, published
by MARUZEN Co., Ltd., December 15, 2004, page 462).
The fibers with low thermal conductivity may also include
polypropylene whose thermal conductivity is 0.12
W/m-°C (Plastic Data Book, published by Kogyo Cho-
sakai Publishing Co., Ltd., January 20, 2006, page 60).

(3) Fabric containing heat storage fiber

[0023] Heatstorage fibers are produced by incorporat-
ing a heat storage material into a polymer and spinning
the mixture. Examples of the heat storage material in-
clude ceramic particles, graphite silica powder, volcanic
ash, and tungsten powder.

(4) Fluffy fabric

[0024] A fluffy fabric may be, e.g., a boa fabric, a pile
fabric, a raised fabric, a stitched double fabric, or a
stretchy knitted fabric made of a false twist crimped yarn.

(5) Point-contact fabric

[0025] A point-contact fabric makes point contact with
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the skin of the human body. This structure can be formed
by, e.g., weaving, knitting, or embossing.

(6) Vapor-deposited fabric having radiation effect

[0026] A vapor-deposited fabric having a radiation ef-
fect may be produced by depositing meal such as alumi-
num on fibers or fabric.

(7) Fabric with low breathability

[0027] A fabric with low breathability preferably has an
air permeability of 150 cm3/cm?2-sec or less, as measured
in accordance with JIS L 1096 (Frajour method). Heat
retention increases with a decrease in air permeability.
However, if the air permeability of a fabric is too low, the
fabric becomes sticky when wet. Therefore, the lower
limit of the air permeability is preferably 1 cm3/cm2-sec
or more.

[0028] The above fabrics may be used alone orin com-
bination of two or more.

[0029] The heat dissipating fabric is configured to be
arranged in a portion of the shirt that covers at least a
part of the axillary vein. The axillary vein is connected to
the superior vena cava, which is one of the largest blood
vessels just below the heart. When the axillary vein is
cooled by the heat dissipating fabric, the blood flowing
through it is also cooled. The cooled blood efficiently re-
turns to the heart, which helps to prevent an increase in
the core temperature. The axillary vein may be cooled
by the outside air if it is not covered with the shirt. The
heat dissipating fabric covers preferably 50% or more,
and more preferably 70% or more of the specified muscle
in the body region when the shirt is worn. This ensures
that heat can be efficiently released from the main part
of the specified muscle. The amount of heat dissipation
of the heat dissipating fabric is preferably as large as
possible. The amount of heat dissipation is preferably
1.0 W or more, and more preferably 1.2 W or more. The
amount of heat dissipation is determined by measuring
the power consumption of an evaluation device for heat
retention properties ("KES-F7" manufactured by KATO
TECH CO., LTD.) in accordance with JIS L 1927, where
AT is set to 20°C. In this case, the power consumption
can be used to quantify the phenomenon of heat dissi-
pation through the fabric. The larger the value of the pow-
er consumption, the better the ability of the fabric to dis-
sipate heat.

[0030] Preferred examples of the heat dissipating fab-
ric include the following.

(1) Fabric containing quick-drying fiber

[0031] A fabric containing quick-drying fibers may be,
e.g., a water-absorbent quick-drying polyester fabric.
This fabric allows moisture such as sweat to evaporate
easily and dissipates the body heat due to latent heat of
evaporation of the moisture. The water-absorbent quick-
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drying polyester fabric may be obtained by, e.g., treating
fibers with a hydrophilic polyester resin. A hydrophilic pol-
yester resin treatment agent to be used has the same
function as a disperse dye, and at least a part of the
treatment agent is absorbed in the fibers (exhaustive dif-
fusion). The hydrophilic polyester resin treatment agent
may contain a linear copolymer, and preferably a block
copolymer, in which the polyester end groups and the
hydrophilic end groups are bonded to each other. The
molecular weight is preferably 5000 to 8000, and more
preferably 6000 to 7000. The polymerization ratio of the
polyester group to the hydrophilic group is preferably
90/10 to 10/90, and more preferably 60/40 to 20/80. The
hydrophilic group may be, e.g., polyethylene glycol, so-
dium 5-sulfoisophthalate, or trimellitic anhydride, and is
more preferably polyethylene glycol. Such a treatment
agent may be, e.g., KMZ-902 (product number) manu-
factured by TAKAMATSU OIL & FAT CO., LTD.

[0032] The water absorbability is preferably 20 sec-
onds or less, and more preferably 10 seconds or less,
as measured in accordance with JIS L 1907 (dropping
method). The quick-drying properties are evaluated in
accordance withISO 17617-2014 A1, and the drying time
is preferably 80 minutes or less, and more preferably 70
minutes or less. The fabric with these features absorbs
and diffuses moisture away from the skin, dries quickly,
and dissipates the body heat due to latent heat of evap-
oration of the moisture, thereby keeping the fabric tem-
perature low.

(2) Fabric containing fiber with high thermal conductivity

[0033] Fibers with high thermal conductivity include,
e.g., cotton with a thermal conductivity of 0.56 kcal
m-Th-1°C-1and rayon having about the same thermal con-
ductivity as cotton (Fiber Handbook, Third Edition, edited
by the Society of Fiber Science and Technology, Japan,
published by MARUZEN Co., Ltd., December 15, 2004,
page 462). The fibers with high thermal conductivity may
also include polyethylene whose thermal conductivity is
0.33W/m-°Cfor LDPE and 0.46 t0 0.50 W/m-°C for HDPE
(Plastic Data Book, published by Kogyo Chosakai Pub-
lishing Co., Ltd., January 20, 2006, page 60). Moreover,
ethylene vinyl alcohol fibers derived from ethylene fibers
may also be used, which are now on the market as a
trade name "SOPHISTA" manufactured by Kuraray Co.,
Ltd.

(3) Thin fabric

[0034] A fabric with a relatively small thickness com-
pared to the heat retaining fabric may also be used. The
thickness of the heat dissipating fabric is preferably at
least 0.1 mm, more preferably at least 0.13 mm, and fur-
ther preferably at least 0.15 mm smaller than that of the
heat retaining fabric.
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(4) Fabric with high breathability

[0035] A fabric with high breathability preferably has
an air permeability of 100 cm3/cm?2-sec or more, as meas-
ured in accordance with JIS L 1096 (Frajour method).
Heat dissipation increases with an increase in air perme-
ability. However, if the air permeability of a fabric is too
high, the strength of the fabric is reduced. Therefore, the
upper limit of the air permeability is preferably 500
cm3/cm?2-sec or less.

(5) Fabric containing cooling fiber

[0036] Cellulose fibers such as cotton and rayon are
hydrophilic fibers and have the property that once the
fibers absorb moisture, they do not release it. Moreover,
the cellulose fibers are cold when wet. For this reason,
afabric containing these cooling fibers may also be used.
[0037] The above fabrics may be used alone orin com-
bination of two or more. In particular, the water-absorbent
quick-drying polyester fabric is preferred.

[0038] The heat retaining fabric and the heat dissipat-
ing fabric preferably have the following relationship.

(1) Difference in thickness: heat retaining fabric - heat
dissipating fabric > 0.1 mm

[0039] A thickfabricis likely to trap dead air, which can
enhance the thermal insulation properties of clothing.
When the heat retaining fabric is thicker than the heat
dissipating fabric, heat is not easily transferred from the
inside to the outside of clothing. This configuration can
increase the muscle temperature and also reduce an in-
crease in the core temperature of the body. If the thick-
ness difference is 0.1 mm or less, a difference in thermal
insulation performance between the two fabrics becomes
small, and it may not be possible to appropriately in-
crease the muscle temperature or to maintain the core
temperature. Clothing can be designed to be adaptable
to the environment by reducing the thickness of both the
heat retaining fabric and the heat dissipating fabric in a
hot environment and by increasing the thickness of both
the heat retaining fabric and the heat dissipating fabric
in a cold environment. In addition, setting the difference
in the thickness between the heat retaining fabric and
the heatdissipating fabric to more than 0.1 mm canimpart
functionality to the clothing.

(2) Difference in amount of heat dissipation: heat dissi-
pating fabric - heat retaining fabric > 0.3 W

[0040] The amount of heat dissipation is determined
by measuring the power consumption of an evaluation
device for heat retention properties ("KES-F7" manufac-
tured by KATO TECH CO., LTD.) in accordance with JIS
L 1927, where AT is set to 20°C. In this case, the power
consumption can be used to quantify the phenomenon
of heatdissipation through the fabric. The larger the value
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of the power consumption, the better the ability of the
fabric to dissipate heat. If the difference in the amount of
heat dissipation is 0.3 W or less, it may not be possible
to appropriately increase the muscle temperature or to
maintain the core temperature. Clothing can be designed
to be adaptable to the environment by increasing the
amount of heat dissipation of both the heat retaining fab-
ric and the heat dissipating fabric in a hot environment
and by reducing the amount of heat dissipation of both
the heat retaining fabric and the heat dissipating fabric
in a cold environment. In addition, setting the difference
in the amount of heat dissipation between the heat re-
taining fabric and the heat dissipating fabric to more than
0.3 W can impart functionality to the clothing.

(3) Difference in air permeability: heat dissipating fabric
- heat retaining fabric > 50 cm3/cm?2-sec

[0041] Theair permeability is determined by the air per-
meability test in accordance with JIS L 1096. Heat dissi-
pation increases with an increase in air permeability be-
cause air can easily pass through the fabric. If the differ-
ence in the air permeability is 50 cm3/cm?2-sec or less, it
may not be possible to appropriately increase the muscle
temperature or to maintain the core temperature. Cloth-
ing can be designed to be adaptable to the environment
by increasing the air permeability of both the heat retain-
ing fabric and the heat dissipating fabric in a hot environ-
ment and by reducing the air permeability of both the
heat retaining fabric and the heat dissipating fabric in a
cold environment. In addition, setting the difference in
the air permeability between the heat retaining fabric and
the heat dissipating fabric to more than 50 cm3/cm2-sec
can impart functionality to the clothing.

[0042] (4) In particular, a combination of the moisture-
absorbent heat-generating fabric containing highly
crosslinked polyacrylate fibers (i.e., the heat retaining
fabric) and the water-absorbent quick-drying polyester
fabric (i.e., the heat dissipating fabric) is preferably used.
The human body produces moisture in the form of per-
spiration on the skin surface during exercise. The mois-
ture-absorbent heat-generating fabric absorbs the mois-
ture and converts it into heat, and thus can achieve high
heat retention performance. On the other hand, the wa-
ter-absorbent quick-drying polyester fabric absorbs the
moisture and allows it to evaporate, and thus can achieve
high heat dissipation performance due to latent heat of
evaporation of the moisture.

[0043] In the shirt of the present invention, the space
between the skin and the inner surface of the clothing is
preferably 20 mm or less, and more preferably 10 mm or
less. Alternatively, the inner surface of the clothing may
be in direct contact with the skin. Thus, the muscles in
the desired region can easily be warmed by the heat re-
taining fabric while reducing heat loss. Moreover, heat
dissipation through blood flow in the desired region can
be accelerated by the heat dissipating fabric, thereby re-
ducing an increase in the core temperature.
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[0044] There are several ways of producing the cloth-
ing of the present invention. For example, the clothing
can be made by sewing pieces of the heat retaining fabric
and the heat dissipating fabric together. Alternatively, the
entire clothing may be made of the heat dissipating fabric,
and a piece of the heat retaining fabric may be sewed on
the target portion of this clothing. Moreover, the entire
clothing may be made of the heat retaining fabric, and
part of the fabric surface that corresponds to the target
portion of the clothing may be melted or cut. The pieces
of fabric may be joined together, e.g., by stitching, hot-
melt adhesive, or welding.

[0045] A garment that fits tightly to the body, leaving
almost no space inside the garment, is called a compres-
sion garment. The compression garment can efficiently
maintain the muscle temperature andincrease blood flow
for heat dissipation. The shirt of the present invention
may be provided as a compression-type shirt. In such a
case, the fabric that will cover a larger area of the body
surface should have better stretchability. The stretcha-
bility of the fabric is determined by measuring an elon-
gationrate in accordance with JISL 1096 8.14.1 A, where
the load is 17.6 N and the tensile speed is 200 mm/min.
The fabric with an elongation rate of 50% or more in the
body width direction may be suitable for the compression-
type shirt. This is because if the size of the compression-
type shirtis equal to or slightly smaller than the body size,
the shirt allows for free movement, even though it is tight
fitting. The shirt of the present invention may also be
loose fitting (as compared to the compression garment)
so that the space between the skin and the inner surface
of the clothing is 20 mm or less. In this case, the stretch-
ability of the fabric can be determined by the above man-
ner, and the elongation rate is preferably 10% or more
in the body width direction.

[0046] The shirt of the present invention is preferably
used for sports. Preferred examples of the shirt include
a sleeveless shirt, a short-sleeved shirt, a three-quarter
sleeve shirt, a long-sleeved shirt, and a warm-up shirt.
The shirt of the presentinvention may be made by sewing
pieces of the heat retaining fabric and the heat dissipating
fabric, and optionally pieces of common shirt fabric, to-
gether. Alternatively, the entire structure of the shirt may
be made of the heat dissipating fabric, and a piece of the
heat retaining fabric may be attached to or sewed on the
target portion of the shirt.

[0047] Hereinafter, the present invention will be de-
scribed with reference to the drawings. In the following
drawings, the same components are denoted by the
same reference numerals. FIGS. 1A and 1B are a sche-
matic front view and a schematic back view of a long-
sleeved shirt in an embodiment of the present invention,
respectively. A long-sleeved shirt 1 includes a heat re-
taining fabric and a heat dissipating fabric. Specifically,
the heat retaining fabric 2 is configured to be arranged
in a portion of the front of the shirt that covers the chest,
i.e., the pectoralis major muscle. The heat retaining fabric
3a, 3bis configured to be arranged in portions of the shirt,
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each of which extends from the upper arm to the shoulder
and covers at least a part of the deltoid muscle, at least
a part of the biceps brachii muscle, and at least a part of
the triceps brachii muscle. The heat dissipating fabric 4
is configured to be arranged in a portion of the front of
the shirt that is lower than the chest and covers the ab-
domen. The heat dissipating fabric 5a, 5b is configured
to be arranged in portions of the shirt, each of which cov-
ers the axillary region. The heat dissipating fabric 6a, 6b
is configured to be arranged in portions of the shirt, each
of which covers the lateral region. The heat dissipating
fabric 7a, 7b is configured to be arranged in portions of
the shirt, each of which covers the forearm. The heat
dissipating fabric 8a, 8b is configured to be arranged in
portions of the back of the shirt, each of which extends
from the shoulder, covers a part of the infraspinatus mus-
cle, and is connected to the axillary region. The heat re-
taining fabric 9 and the heat dissipating fabric 10 are con-
figured to be arranged in the upper portion and the lower
portion of the back of the long-sleeved shirt 1, respec-
tively. The pieces (parts) of the heat retaining fabric and
the pieces (parts) of the heat dissipating fabric are joined
together by sewing. The configuration in FIG. 1 is similar
to those in FIGS. 3 and 4.

[0048] FIGS.2A and 2B are a schematic front view and
a schematic back view of a long-sleeved shirt in another
embodiment of the present invention, respectively. A
long-sleeved shirt 11 includes a heat retaining fabric and
a heat dissipating fabric. As illustrated in FIGS. 2A and
2B, the entire structure of the long-sleeved shirt 11 is
made of the heat dissipating fabric 15, and pieces of the
heat retaining fabric may be attached to the target por-
tions of the shirt. Specifically, the heat retaining fabric
12a, 12b is configured to be arranged in portions of the
front of the shirt, each of which covers the pectoralis ma-
jor muscle. The heat retaining fabric 13a, 13b is config-
ured to be arranged in portions of the shirt, each of which
extends from the upper arm to the shoulder and covers
the deltoid muscle. The heat retaining fabric 14a, 14b is
configured to be arranged in portions of the shirt, each
of which covers the biceps brachii muscle.

[0049] Moreover, the heatretaining fabric 16 is config-
ured to be arranged in the upper portion of the back of
the shirt. The heat retaining fabric 17a, 17b is configured
to be arranged in portions of the shirt, each of which cov-
ers the triceps brachii muscle.

[0050] FIGS. 2A to 2B represent the inner side of the
shirt that comes into contact with the skin, and no sea-
island pattern appears on the outer side of the shirt.
[0051] FIGS. 3A and 3B are a schematic front view and
a schematic back view of a short-sleeved shirt in another
embodiment of the present invention, respectively. A
short-sleeved shirt 18 includes a heatretaining fabric and
a heat dissipating fabric. Specifically, the heat retaining
fabric 19 is configured to be arranged in a portion of the
front of the shirt that covers the chest, i.e., the pectoralis
major muscle. The heat retaining fabric 20a, 20b is con-
figured to be arranged in portions of the shirt, each of
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which extends from the upper arm to the shoulder and
covers at least a part of the deltoid muscle, at least a part
of the biceps brachii muscle, and at least a part of the
triceps brachii muscle. The heat dissipating fabric 21 is
configured to be arranged in a portion of the front of the
shirtthat is lower than the chest and covers the abdomen.
The heat dissipating fabric 22a, 22b is configured to be
arranged in portions of the shirt, each of which covers
the axillary region. The heat dissipating fabric 23a, 23b
is configured to be arranged in portions of the shirt, each
of which covers the lateral region. The heat dissipating
fabric 24a, 24b is configured to be arranged in portions
of the back of the shirt, each of which extends from the
shoulder, covers a part of the infraspinatus muscle, and
is connected to the axillary region.

[0052] Moreover, the heat retaining fabric 25 and the
heat dissipating fabric 26 are configured to be arranged
in the upper portion and the lower portion of the back of
the short-sleeved shirt 18, respectively.

[0053] FIGS.4A and4B are a schematic front view and
a schematic back view of a sleeveless shirt in another
embodiment of the present invention, respectively. A
sleeveless shirt 27 includes a heat retaining fabric and a
heat dissipating fabric. Specifically, the heat retaining
fabric 28 is configured to be arranged in a portion of the
front of the shirt that covers the chest, i.e., the pectoralis
major muscle. The heat retaining fabric 29a, 29b is con-
figured to be arranged in portions of the shirt, each of
which covers at least a part of the deltoid muscle. The
heat dissipating fabric 30 is configured to be arranged in
a portion of the front of the shirt that is lower than the
chest and covers the abdomen. The heat dissipating fab-
ric 31a, 31b is configured to be arranged in portions of
the shirt, each of which covers the axillary region. The
heat dissipating fabric 32a, 32b is configured to be ar-
ranged in portions of the shirt, each of which covers the
lateral region. The heat dissipating fabric 33a, 33b is con-
figured to be arranged in portions of the back of the shirt,
each of which extends from the shoulder, covers a part
of the infraspinatus muscle, and is connected to the ax-
illary region.

[0054] Moreover, the heat retaining fabric 34 and the
heat dissipating fabric 35 are configured to be arranged
in the upper portion and the lower portion of the back of
the sleeveless shirt 27, respectively.

[0055] FIGS. 5 and 6 are a front view and a back view
of the muscles of the upper part of the human body, re-
spectively. FIG. 5 and 6 are reference diagrams that rep-
resent the positional relationship between the heat re-
taining fabric and the heat dissipating fabric of the present
invention.

Examples

[0056] The presentinvention will be described in more
detail by way of examples. However, the present inven-
tion should not be interpreted solely by the following ex-
amples.
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<Method for measuring air permeability>

[0057] The air permeability was measured in accord-
ance with JIS L 1096 A (Frajour method).

<Method for measuring amount of heat dissipation>

[0058] The amountof heatdissipation was determined
by measuring the power consumption of an evaluation
device for heat retention properties ("KES-F7" manufac-
tured by KATO TECH CO., LTD.) in accordance with JIS
L 1927, where AT was set to 20°C.

<Method for measuring stretchability>

[0059] The stretchability was measured at a load of
17.6 N and a tensile speed of 200 mm/min in accordance
with JIS L 1096 8.14.1 A.

(Example 1)
Heat retaining fabric A

[0060] A heat retaining fabric A was a circular-knitted
fabric composed of 90% by mass of polyethylene tereph-
thalate (PET) fibers and 10% by mass of highly
crosslinked polyacrylate fibers. The yarns used were (i)
a PET false twist yarn having a yarn fineness of 83 dtex
and 48 filaments, (ii) a PET false twist yarn having a yarn
fineness of 55 dtex and 24 filaments, and (iii) a spun yarn
with a metric count of 40 (i.e., a blended yarn of 70% by
mass of PET fibers and 30% by mass of highly
crosslinked polyacrylate fibers). The circular-knitted fab-
ric had a mass per unit area of 130 g/m2, a thickness of
0.7 mm, a heat dissipation amount of 0.8 W, an air per-
meability of 130 cm3/cm2-sec, and a stretchability of 30%.

Heat dissipating fabric A

[0061] Aheatdissipating fabric Awas a circular-knitted
fabric composed of 100% by mass of polyester fibers.
The yarns used were (i) a PET false twist yarn having a
yarn fineness of 83 dtex and 48 filaments and (ii) a PET
false twist yarn having a yarn fineness of 83 dtex and 36
filaments. The fabric was knitted from these yarns and
subjected to a water-absorbent quick-drying treatment.
In the water-absorbent quick-drying treatment, the knit-
ted fabric was immersed in a 5% o.w.f. (on the weight of
fiber) aqueous solution of KMZ-902 (product number)
manufactured by TAKAMATSU OIL & FAT CO., LTD.,
and the temperature was increased from room temper-
ature to 130°C at 2°C/min. Then, the knitted fabric was
treated at 130°C for 60 minutes, followed by cooling,
washing with water, drying, tentering, and heat setting.
The resulting circular-knitted fabric had a mass per unit
area of 115 g/m2, a thickness of 0.5 mm, a heat dissipa-
tion amount of 1.2 W, an air permeability of 200
cm3/cm2-sec, and a stretchability of 40%.
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Production of clothing

[0062] A long-sleeved shirt was made by sewing piec-
es of the heat retaining fabric A and the heat dissipating
fabric A together so that the heat retaining fabric A and
the heat dissipating fabric A were arranged in their re-
spective portions of the shirt, as indicated by FIG. 1. The
space between the skin and the inner surface of the cloth-
ing was 20 mm.

(Example 2)
Heat retaining fabric B

[0063] A heat retaining fabric B was a circular-knitted
fabric composed of 87% by mass of PET fibers, 10% by
mass of highly crosslinked polyacrylate fibers, and 3%
by mass of polyurethane fibers. The yarns used were (i)
a PET false twist yarn having a yarn fineness of 83 dtex
and 48 filaments, (ii) a polyurethane yarn having a yarn
fineness of 33 dtex, and (iii) a spun yarn with a metric
count of 40 (i.e., a blended yarn of 70% by mass of PET
fibers and 30% by mass of highly crosslinked polyacr-
ylate fibers). The circular-knitted fabric had a mass per
unit area of 150 g/m2, a thickness of 0.9 mm, a heat
dissipation amount of 1.1 W, an air permeability of 100
cm3/cm?2-sec, and a stretchability of 80%.

Heat dissipating fabric B

[0064] A heat dissipating fabric B was a warp-knitted
fabric composed of 97% by mass of polyester fibers and
3% by mass of polyurethane fibers. The yarns used were
(i) a PET false twist yarn having a yarn fineness of 83
dtex and 48 filaments and (ii) a polyurethane yarn having
a yarn fineness of 33 dtex. The fabric was knitted from
these yarns and subjected to a water-absorbent quick-
drying treatment in the same manner as Example 1. The
resulting warp-knitted fabric had a mass per unit area of
160 g/m2, a thickness of 0.6 mm, a heat dissipation
amount of 2.0 W, an air permeability of 150 cm3/cm?2-sec,
and a stretchability of 120%.

Production of clothing

[0065] Along-sleeved shirtwas made by using the heat
dissipating fabric B to form the entire structure of the shirt,
and then attaching pieces of the heat retaining fabric B
to the portions of the shirt, as indicated by FIG. 2. The
space between the skin and the inner surface of the cloth-
ingwas 10 mmorless. The long-sleeved shirt of Example
2 was a compression-type shirt.

(Comparative Example 1)
[0066] A long-sleeved shirt having the same shape as

Example 1 was made by using only the heat dissipating
fabric A.
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(Comparative Example 2)

[0067] A long-sleeved shirt having the same shape as
Example 2 was made by using only the heat dissipating
fabric B.

(Evaluation)

[0068] Each of 10 healthy male subjects wore the shirt
of Example 1 and the shirt of Comparative Example 1.
The subjects rested for 30 minutes and then started to
do push-ups when they heard a sound signal. Both the
time it took before the individual subjects did a push-up
in response to the sound signal (i.e., the time between
the sound signal and the start of push-up motion) and
the time it took for them to do one push-up were meas-
ured. The average of the times spent before starting the
push-up motion and the average of the times required
for one push-up were obtained. Further, the average val-
ues of Example 1 were compared to those of Compara-
tive Example 1. The results are as follows.

Time spent before starting push-up: Example 1 <
Comparative Example 1

Time required for one push-up: Example 1 < Com-
parative Example 1

[0069] Since the shirt of Example 1 used the heat re-
taining fabric, the muscle temperature was increased to
improve the reaction and the power output of the mus-
cles. Therefore, it was confirmed that the shirt of Example
1 helped to reduce both the time spent before starting
the push-up motion and the time required for one push-
up.

[0070] Next, the thermal comfort of the body was eval-
uated after the individual subjects did 50 push-ups at a
rate of one per second. The results are as follows.

Example 1: slightly warm
Comparative Example 1: slightly warm

[0071] The shirt of Example 1 was able to efficiently
cool the blood vessels due to the presence of the heat
dissipating fabric, and thus achieved the thermal comfort
substantially comparable to the shirt of Comparative Ex-
ample 1.

[0072] Next, each of 10 healthy male subjects wore
the shirt of Example 2 and the shirt of Comparative Ex-
ample 2. The subjects rested for 30 minutes and then
started to do push-ups when they heard a sound signal.
Both the time it took before the individual subjects did a
push-up in response to the sound signal (i.e., the time
between the sound signal and the start of push-up mo-
tion) and the time it took for them to do one push-up were
measured. The average of the times spent before starting
the push-up motion and the average of the times required
for one push-up were obtained. Further, the average val-
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ues of Example 2 were compared to those of Compara-
tive Example 2. The results are as follows.

Time spent before starting push-up: Example 2 <
Comparative Example 2

Time required for one push-up: Example 2 < Com-
parative Example 2

[0073] Since the shirt of Example 2 used the heat re-
taining fabric, the muscle temperature was increased to
improve the reaction and the power output of the mus-
cles. Therefore, itwas confirmed that the shirt of Example
2 helped to reduce both the time spent before starting
the push-up motion and the time required for one push-
up.

[0074] Next, the thermal comfort of the body was eval-
uated after the individual subjects did 50 push-ups at a
rate of one per second. The results are as follows.

Example 2: slightly warm
Comparative Example 2: slightly warm

[0075] The shirt of Example 2 was able to efficiently
cool the blood vessels due to the presence of the heat
dissipating fabric, and thus achieved the thermal comfort
substantially comparable to the shirt of Comparative Ex-
ample 2.

[0076] As is evident from the above evaluation, the
shirts of Examples 1, 2 can warm the agonist muscles
during exercise to improve the power output of the mus-
cles and to promote supercompensation, and atthe same
time they can dissipate heat from the heat dissipation
areas of the body to reduce an increase in the core tem-
perature. Consequently, the shirts of Examples 1, 2 allow
the wearer to continue exercise withoutreducing the ther-
mal comfort. Moreover, the shirts serve to shorten the
warm-up time and also enable the body to prepare for
taking part in a sport.

Industrial Applicability

[0077] The shirt of the present invention is applicable
to various types of shirts, including sleeveless shirts,
short-sleeved shirts, three-quarter sleeve shirts, and
long-sleeved shirts. Moreover, the shirt of the present
invention is suitable for sports shits such as baseball,
soccer, rugby, marathons, running, walking, cycling,
mountain climbing, and tennis. In particular, the shirt of
the present invention is preferably used as a warm-up
shirt for sports.

Description of Reference Numerals
[0078]

1, 11 Long-sleeved shirt
2,19, 28 Heat retaining fabric arranged to cover pec-



[0079]
are to be considered in all respects as illustrative and not
limiting. The scope of the invention is indicated by the
appended claims rather than by the foregoing descrip-
tion, and all changes which come within the range of the
claims are intended to be embraced therein.
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toralis major muscle

3a, 3b, 20a, 20b, 29a, 29b Heat retaining fabric ar-
ranged to cover deltoid muscle, biceps brachii mus-
cle, and triceps brachii muscle

4, 21, 30 Heat dissipating fabric arranged to cover
abdomen

5a, 5b, 22a, 22b, 31a, 31b Heat dissipating fabric
arranged to cover axillary region

6a, 6b, 23a, 23b, 32a, 32b Heat dissipating fabric
arranged to cover lateral region

7a, 7b Heat dissipating fabric arranged to cover fore-
arm

8a, 8b, 24a, 24b, 33a, 33b Heat dissipating fabric
arranged to extend from shoulder to axillary region
9, 25, 34 Heatretaining fabric arranged in upper por-
tion of back of shirt

10, 26, 35 Heat dissipating fabric arranged in lower
portion of back of shirt

12a, 12b Heat retaining fabric arranged to cover pec-
toralis major muscle

13a, 13b Heat retaining fabric arranged to cover del-
toid muscle

14a, 14b Heat retaining fabric arranged to cover bi-
ceps brachii muscle

15 Heat dissipating fabric making up entire shirt

16 Heat retaining fabric arranged in upper portion of
back of shirt

17a, 17b Heat retaining fabric arranged to cover tri-
ceps brachii muscle

18 Short-sleeved shirt

27 Sleeveless shirt

The embodiments disclosed in this application

Claims

A shirt comprising a heat retaining fabric and a heat
dissipating fabric,

wherein the heat retaining fabric (2, 9, 3a, 3b)
is configured to be arranged in a portion of a
front of the shirt that covers at least a part of the
pectoralis major muscle, in an upper portion of
a back of the shirt, and in portions of the shirt,
each of which covers at least a part of the upper
arm, when the shirt is worn,

the heat dissipating fabric (8a, 8b, 5a, 5b) is con-
figured to be arranged in portions of the back of
the shirtandin portions of the shirt, each of which
covers the axillary region, when the shirtis worn,
wherein each of the portions of the back of the
shirt extends from the shoulder, passes through
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the side of the dorsum, and covers at least a
part of the infraspinatus muscle, when the shirt
is worn, and is connected to a portion of the shirt
which covers the axillary region, and

the heat retaining fabric (9) arranged in the up-
per portion of the back of the shirt is separated
from the heat retaining fabric (3a, 3b) arranged
in the portions of the shirt, each covering at least
a part of the upper arm, by the heat dissipating
fabric (8a, 8b, 5a, 5b) arranged in the portions
of the back of the shirt and in the portions of the
shirt which cover the axillary region;
characterised in that the heat retaining fabric
(2) arranged in the portion of the front of the shirt,
covering at least a part of the pectoralis major
muscle, covers most of the pectoralis major
muscle and is connected to the heat retaining
fabric (3a, 3b) arranged in the portions of the
shirt, each covering at least a part of the upper
arm.

The shirt according to claim 1, wherein the heat re-
taining fabric (13a, 13b) is configured to be further
arranged in portions of the shirt, each of which covers
at least a part of the deltoid muscle, when the shirt
is worn.

The shirt according to claim 1 or claim 2, wherein
the heat retaining fabric (14a, 14b) is configured to
be further arranged in portions of the shirt, each of
which covers atleast a part of the biceps brachii mus-
cle, and the heat retaining fabric (17a, 17b) is con-
figured to be further arranged in portions of the shirt,
each of which covers at least a part of the triceps
brachii muscle, when the shirt is worn.

The shirtaccordingto any one of claims 1 to 3, where-
in the heat dissipating fabric (4) is configured to be
arranged in a portion of the front of the shirt that
covers the abdomen, when the shirt is worn.

The shirtaccordingto any one of claims 1 to 4, where-
in the heat dissipating fabric (10) is configured to be
arranged in a lower portion of the back of the shirt,
when the shirt is worn.

The shirtaccordingto any one of claims 1 to 5, where-
in the heat retaining fabric is at least one fabric se-
lected from the group consisting of a moisture-ab-
sorbent heat-generating fabric, a fabric containing
fibers with low thermal conductivity, a fabric contain-
ing heat storage fibers, a fluffy fabric, a point-contact
fabric, a vapor-deposited fabric having a radiation
effect, and a fabric with low breathability.

The shirtaccordingto any one of claims 1 to 6, where-
in the heat dissipating fabric is at least one fabric
selected from the group consisting of a fabric con-
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taining quick-drying fibers, a fabric containing fibers
with high thermal conductivity, a thin fabric, a fabric
with high breathability, and a fabric containing cool-
ing fibers.

8. Theshirtaccordingtoanyoneofclaims 1to7, where-
in the heat retaining fabric is a moisture-absorbent
heat-generating fabric containing highly crosslinked
polyacrylate fibers and the heat dissipating fabric is
a water-absorbent quick-drying polyester fabric.

9. Theshirtaccordingtoanyone ofclaims 1to 8, where-
in the shirt is a compression-type shirt.

10. Theshirtaccordingtoanyone ofclaims 1t09, where-
in the shirt is a sports shirt.

11. Useoftheshirtaccordingtoanyone of claims 1to 10.

12. Use of the shirt according to claim 11, wherein the
shirt is a sleeveless shirt, a short-sleeved shirt, a
three-quarter sleeve shirt, or a long-sleeved shirt.

13. Use of the shirt according to claim 11 or 12, wherein
the shirt is a warm-up shirt for sports.

Patentanspriiche

1. Hemd, das einen warmeriickhaltenden Stoff und ei-

nen warmeableitenden Stoff umfasst,

wobei der warmerickhaltende Stoff (2, 9, 3a,
3b) so konfiguriert ist, dass er, wenn das Hemd
getragen wird, in einem Abschnitt einer Vorder-
seite des Hemdes, der mindestens einen Teil
des groRen Brustmuskels bedeckt, in einem
oberen Abschnitt einer Rickseite des Hemdes
und in Abschnitten des Hemdes, die jeweils min-
destens einen Teil des Oberarms bedecken, an-
geordnet ist,

der warmeableitende Stoff (8a, 8b, 5a, 5b) so
konfiguriert ist, dass er, wenn das Hemd getra-
genwird, in Abschnitten der Riickseite des Hem-
des und in Abschnitten des Hemdes angeordnet
ist, die jeweils den Achselbereich bedecken, wo-
bei sich jeder der Abschnitte der Riickseite des
Hemdes, wenn das Hemd getragen wird, von
der Schulter erstreckt, Uber die Seite des RU-
ckens verlauft und mindestens einen Teil des
Untergratenmuskels bedeckt, und mit einem
Abschnitt des Hemdes verbunden ist, der den
Achselbereich bedeckt, und

der warmeruckhaltende Stoff (9), der im oberen
Abschnitt der Riickseite des Hemdes angeord-
net ist, durch den warmeableitenden Stoff (8a,
8b, 53, 5b), derin den Abschnitten der Riickseite
des Hemdes und in den Abschnitten des Hem-
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des, die den Achselbereich bedecken, angeord-
net ist, von dem warmeriickhaltenden Stoff (3a,
3b), der in den Abschnitten des Hemdes ange-
ordnet ist, die jeweils mindestens einen Teil des
Oberarms bedecken, getrennt ist;

dadurch gekennzeichnet, dass der warme-
rickhaltende Stoff (2), der in dem Abschnitt der
Vorderseite des Hemdes angeordnet ist, der
mindestens einen Teil des groRen Brustmuskels
bedeckt, den Grof3teil des groRen Brustmuskels
bedeckt und mit dem warmerickhaltenden Stoff
(3a, 3b), der in den Abschnitten des Hemdes
angeordnet ist, die jeweils mindestens einen
Teil des Oberarms bedecken, verbunden ist.

Hemd nach Anspruch 1, wobei der warmeriickhal-
tende Stoff (13a, 13b) so konfiguriert ist, dass er,
wenn das Hemd getragen wird, weiter in Abschnitten
des Hemdes angeordnet ist, die jeweils mindestens
einen Teil des Deltamuskels bedecken.

Hemd nach Anspruch 1 oder Anspruch 2, wobei der
warmerickhaltende Stoff (14a, 14b) so konfiguriert
ist, dass er, wenn das Hemd getragen wird, weiter
in Abschnitten des Hemdes angeordnet ist, die je-
weils mindestens einen Teil des zweikdpfigen Arm-
muskels bedecken, und der warmeriickhaltende
Stoff (17a, 17b) so konfiguriert ist, dass er weiter in
Abschnitten des Hemdes angeordnet ist, die jeweils
mindestens einen Teil des dreikbpfigen Armmuskels
bedecken.

Hemd nach einem der Anspriiche 1 bis 3, wobei der
warmeableitende Stoff (4) so konfiguriert ist, dass
er, wenn das Hemd getragen wird, in einem Ab-
schnitt der Vorderseite des Hemdes angeordnet ist,
der den Bauch bedeckt.

Hemd nach einem der Anspriiche 1 bis 4, wobei der
warmeableitende Stoff (10) so konfiguriert ist, dass
er, wenn das Hemd getragen wird, in einem unteren
Abschnitt der Riickseite des Hemdes angeordnet ist.

Hemd nach einem der Anspriiche 1 bis 5, wobei der
warmerlckhaltende Stoff mindestens ein Stoff ist,
ausgewahlt aus der Gruppe bestehend aus einem
feuchtigkeitsabsorbierenden, warmeerzeugenden
Stoff, einem Stoff, der Fasern mit geringer Warme-
leitfahigkeit enthalt, einem Stoff, der Warmespei-
cherfasern enthalt, einem flauschigen Stoff, einem
Punktkontaktstoff, einem aufgedampften Stoff, der
einen Strahlungseffekt aufweist, und einem Stoff mit
geringer Atmungsaktivitat.

Hemd nach einem der Anspriiche 1 bis 6, wobei der
warmeableitende Stoff mindestens ein Stoff ist, aus-
gewabhlt aus der Gruppe bestehend aus einem Stoff,
der schnell trocknende Fasern enthélt, einem Stoff,
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der Fasern mit hoher Warmeleitfahigkeit enthalt, ei-
nem diinnen Stoff, einem Stoff mit hoher Atmungs-
aktivitat und einem Stoff, der kiihlende Fasern ent-
halt.

Hemd nach einem der Anspriiche 1 bis 7, wobei der
warmerickhaltende Stoff ein feuchtigkeitsabsorbie-
render, warmeerzeugender Stoff ist, der hochver-
netzte Polyacrylatfasern enthalt, und der warmeab-
leitende Stoff ein wasserabsorbierender, schnell
trocknender Polyesterstoff ist.

Hemd nach einem der Anspriiche 1 bis 8, wobei das
Hemd ein Kompressionstyp-Hemd ist.

Hemd nach einem der Anspriiche 1 bis 9, wobei das
Hemd ein Sporthemd ist.

Verwendung des Hemdes nach einem der Ansprii-
che 1 bis 10.

Verwendung des Hemdes nach Anspruch 11, wobei
das Hemd ein armelloses Hemd, ein Kurzarmhemd,
ein Dreiviertelarmhemd oder ein Langarmhemd ist.

Verwendung des Hemdes nach Anspruch 11 oder
12, wobei das Hemd ein Aufwarmhemd flir Sporte
ist.

Revendications

1.

Maillot comprenant un tissu retenant la chaleur et un
tissu dissipant la chaleur,

dans lequel le tissu retenant la chaleur (2, 9, 3a,
3b) est configuré pour étre agencé dans une par-
tie d’'un devant du maillot qui recouvre au moins
une partie du muscle grand pectoral, dans une
partie supérieure d’un dos du maillot, et dans
des parties du maillot, dont chacune couvre au
moins une partie du haut du bras, lorsque le
maillot est porté,

le tissu dissipant la chaleur (8a, 8b, 5a, 5b) est
configuré pour étre agencé dans des parties du
dos du maillot et dans des parties du maillot,
dont chacune recouvre la région axillaire, lors-
que le maillot est porté, dans lequel chacune
des parties du dos du maillot s’étend a partir de
I'épaule, traverse le cété du dos et recouvre au
moins une partie du muscle infra-épineux, lors-
que le maillot est porté, et est reliée a une partie
du maillot qui recouvre la région axillaire, et

le tissu retenant la chaleur (9) agencé dans la
partie supérieure du dos du maillot est séparé
dutissuretenantlachaleur(3a, 3b) agencé dans
les parties du maillot, recouvrant chacune au
moins une partie du haut du bras, par le tissu
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dissipantla chaleur (8a, 8b, 5a, 5b) agencé dans
les parties du dos du maillot et dans les parties
du maillot qui recouvrent la région axillaire ;
caractérisé en ce que le tissu retenant la cha-
leur (2) agencé dans la partie du devant du
maillot, recouvrant au moins une partie du mus-
cle grand pectoral, recouvre la majeure partie
du muscle grand pectoral et est relié au tissu
retenantla chaleur (3a, 3b) agencé dans les par-
ties du maillot, recouvrant chacune au moins
une partie du haut du bras.

Maillot selon la revendication 1, dans lequel le tissu
retenantla chaleur (13a, 13b) est configuré pour étre
en outre agencé dans des parties du maillot, dont
chacune recouvre au moins une partie du muscle
deltoide, lorsque le maillot est porté.

Maillot selon la revendication 1 ou la revendication
2, dans lequel le tissu retenant la chaleur (14a, 14b)
est configuré pour étre en outre agencé dans des
parties du maillot, dont chacune recouvre au moins
une partie du muscle biceps brachial, et le tissu re-
tenant la chaleur (17a, 17b) est configuré pour étre
en outre agencé dans des parties du maillot, dont
chacune recouvre au moins une partie du muscle
triceps brachial, lorsque le maillot est porté.

Maillot selon I'une quelconque des revendications 1
a 3, dans lequel le tissu dissipant la chaleur (4) est
configuré pour étre agencé dans une partie du de-
vant du maillot qui recouvre 'abdomen, lorsque le
maillot est porté.

Maillot selon I'une quelconque des revendications 1
a 4, dans lequel le tissu dissipant la chaleur (10) est
configuré pour étre agencé dans une partie inférieu-
re du dos du maillot, lorsque le maillot est porté.

Maillot selon I'une quelconque des revendications 1
a 5, dans lequel le tissu retenant la chaleur est au
moins un tissu choisi dans le groupe consistant en
un tissu générant de la chaleur absorbant 'humidité,
un tissu contenant des fibres a faible conductivité
thermique, un tissu contenantdes fibres de stockage
de chaleur, un tissu duveteux, un tissu a contact
ponctuel, un tissu déposé en phase vapeur présen-
tant un effet de rayonnement et un tissu a faible res-
pirabilité.

Maillot selon I'une quelconque des revendications 1
a 6, dans lequel le tissu dissipant la chaleur est au
moins un tissu choisi dans le groupe consistant en
un tissu contenant des fibres a séchage rapide, un
tissu contenant des fibres a haute conductivité ther-
mique, un tissu fin, un tissu a haute respirabilité et
un tissu contenant des fibres rafraichissantes.
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Maillot selon 'une quelconque des revendications 1
a 7, dans lequel le tissu retenant la chaleur est un
tissu générant de la chaleur absorbant 'humidité
contenant des fibres de polyacrylate hautement ré-
ticulées et le tissu dissipant la chaleur est un tissu
polyester absorbant I'eau a séchage rapide.

Maillot selon 'une quelconque des revendications 1
a 8, dans lequel le maillot est un maillot du type a
compression.

Maillot selon 'une quelconque des revendications 1
a 9, dans lequel le maillot est un maillot de sport.

Utilisation du maillot selon I'une quelconque des re-
vendications 1 a 10.

Utilisation du maillot selon la revendication 11, dans
lequel le maillot est un maillot sans manches, un
maillot & manches courtes, un maillot 8 manches
trois-quarts ou un maillot a manches longues.

Utilisation du maillot selon la revendication 11 ou 12,
dans lequel le maillot est un maillot d’échauffement
pour le sport.
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