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(57) ABSTRACT

Provided is a method for manufacturing a water-repellent
knitted fabric and a water-repellent knitted fabric. The
method includes: dyeing a yarn; obtaining a knitted fabric by
knitting the dyed yarn which is dyed in the dyeing of the yarn;
dipping the knitted fabric in a water-repellent liquid to allow
the water-repellent liquid to penetrate into a structure of the
dyed yarn and to be coated on a surface of the dyed yarn;
dehydrating the knitted fabric after the dipping of the knitted
fabric and then incompletely drying the knitted fabric while
moisture remains in the dyed yarn; adhering the water-repel-
lent liquid applied to the knitted fabric by applying heat to the
knitted fabric after the dehydrating of the knitted fabric;
washing the knitted fabric using water after the adhering of
the water-repellent liquid; and drying the knitted fabric after
the washing of the knitted fabric.
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[Figure 3]
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METHOD FOR MANUFACTURING
WATER-REPELLENT KNITTED FABRIC AND
WATER-REPELLENT KNITTED FABRIC

BACKGROUND OF THE INVENTION

[0001] The present invention disclosed herein relates to a
method for manufacturing a water-repellent knitted fabric
and a water-repellent knitted fabric.

[0002] Fiber is classified into natural fibers and synthetic
fibers (artificial fibers) in accordance with the composition of
raw materials. Also, among chemical fibers, fiber in which
synthetic polymer synthesized and polymerized from com-
pounds of low molecular weight is used as a raw material is
referred to as synthetic fibers.

[0003] The synthetic fibers have slightly different proper-
ties according to the type thereof. Also, compared to the
natural fibers, the synthetic fibers have a strong structure and
good wear resistance. In addition, the synthetic fibers are
resistant and tough to tension and friction, and are not well
wrinkled. For example, due to their low hygroscopic property,
the synthetic fibers maintain lightness without becoming
heavy even in a highly humid environment. Along with the
development of the fiber technology, in recent years, high-
performance synthetic fibers that do not lose waterproof and
windproof properties even in extreme conditions are being
actively developed.

[0004] Also, there are many types of natural fibers which
are strong and durable, and have excellent durability to
repeated washing compared to synthetic fibers. Moreover,
natural fibers are hygienic and comfortable due to good
absorption, thermokeeping and tactile feeling compared to
synthetic fibers.

[0005] Natural fibers or synthetic fibers are being widely
used for fabric through knitting.

[0006] Compared with woven fabric manufactured by the
intersection of the warp and weft, since fabric manufactured
through the knitting process has a structure that continuously
connects a loop using yarns of vertical or horizontal direction,
the fabric has good elasticity and is very comfortable without
constraining the body of a wearer during the activity. Accord-
ingly, fabric is applied to almost sportswear, and fabric
including natural fiber is used as materials of clothing such as
underclothing, brassiere, girdles, tights, socks, and gloves.
[0007] However, since knitted fabric including natural fiber
has hydrophilicity easily absorbing moisture even though
having the above advantages, there is an inconvenience in that
knitted fabric can be contracted by easily holding moisture in
some cases. Particularly, sportswear is easily wet with sweat
during the game. In this case, if sportswear is wet with sweat,
the activity of the body is reduced. In addition, since moisture
can easily penetrate into the fine fibrous structure of the
synthetic fiber, knitted fabrics formed of synthetic fibers tend
to be wet.

[0008] In order to overcome this limitation, various tech-
nologies have been proposed to prevent moisture from pen-
etrating fabric by imparting water repellency to the knitted
fabric. For example, Korean Patent Application No. 10-2003-
97421 discloses a composition having a composition having
water-repellent, anti-fouling, and oil-repellent functions and
an apparatus for spraying the composition. However, the
composition and the apparatus are not strongly fixed to the
structure of the fabric, but perform only temporary coating.
Accordingly, there is a limitation in that water repellency
performance after washing is rapidly reduced as time goes on.
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SUMMARY OF THE INVENTION

[0009] The present invention provides a method for manu-
facturing water-repellent knitted fabric and a water-repellent
knitted fabric, which has good and long breathable water-
repellent ability because water-repellent liquid penetrates
into and adheres to the structure of yarn constituting the
knitted fabric, and can be comfortably worn without poor
wearing sensation even though manufactured into underwear
because water-repellent liquid can selectively adhere to both
surfaces or only outer surface of the knitted fabric.

[0010] Embodiments of the present invention provide
methods for manufacturing a water-repellent knitted fabric,
including: dyeing a yarn; obtaining a knitted fabric by knit-
ting the dyed yarn which is dyed in the dyeing of the yarn;
dipping the knitted fabric in a water-repellent liquid to allow
the water-repellent liquid to penetrate into a structure of the
dyed yarn and to be coated on a surface of the dyed yarn;
dehydrating the knitted fabric after the dipping of the knitted
fabric and then incompletely drying the knitted fabric while
moisture remains in the dyed yarn; adhering the water-repel-
lent liquid applied to the knitted fabric by applying heat to the
knitted fabric after the dehydrating of the knitted fabric;
washing the knitted fabric using water after the adhering of
the water-repellent liquid; and drying the knitted fabric after
the washing of the knitted fabric.

[0011] In other embodiments of the present invention,
methods for manufacturing a water-repellent knitted fabric,
include: dyeing a knitted fabric knitted with a yarn; dipping
the knitted fabric dyed through the dyeing of the knitted fabric
in a water-repellent liquid to allow the water-repellent liquid
to penetrate into a structure of the yarn and to be coated on a
surface of the yarn; dehydrating the knitted fabric after the
dipping of the knitted fabric and then incompletely drying the
knitted fabric while moisture remains; adhering the water-
repellent liquid applied to the knitted fabric by applying heat
to the knitted fabric after the dehydrating of the knitted fabric;
washing the knitted fabric using water after the adhering of
the water-repellent liquid; and drying the knitted fabric after
the washing of the knitted fabric.

[0012] In still other embodiments of the present invention,
methods for manufacturing a water-repellent knitted fabric,
include: dipping a knitted fabric that is dyed into a water-
repellent liquid to allow water-repellent liquid to penetrate
into a yarn constituting the knitted fabric and to be coated on
a surface of the yarn; completely drying the knitted fabric
after the dipping of the knitted fabric; coating the water-
repellent liquid on one side surface of the knitted fabric after
the complete drying of the knitted fabric; incompletely drying
the knitted fabric after the coating of the water-repellent lig-
uid while moisture remains; adhering the water-repellent lig-
uid to one side surface of the knitted fabric by heating the one
side surface coated with the water-repellent liquid after the
incomplete drying of the knitted fabric; washing the knitted
fabric using water after the adhering of the water-repellent
liquid; and drying the knitted fabric after the washing of the
knitted fabric.

[0013] In some embodiments, the adhering of the water-
repellent liquid may include adhering the water-repellent lig-
uid to both side surfaces of the knitted fabric by applying heat
on the both side surfaces of the knitted fabric.

[0014] In other embodiments, the coating of the water-
repellent liquid may include applying and stacking the water-
repellent liquid onto one side surface of the knitted fabric that
is being transferred while being stretched.
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[0015] In still other embodiments, the adhering of the
water-repellent liquid may include adhering the water-repel-
lent liquid to one side surface of the knitted fabric by applying
heat on the one side surface of the knitted fabric while the
knitted fabric, the one side surface of which is applied with
the water-repellent liquid, is being transferred.

[0016] Inevenother embodiments of the present invention,
water-repellent knitted fabrics are manufactured by methods
for manufacturing a water-repellent knitted fabric, including:
dyeing a yarn; obtaining a knitted fabric by knitting the dyed
yarn which is dyed in the dyeing of the yarn; dipping the
knitted fabric in a water-repellent liquid to allow the water-
repellent liquid to penetrate into a structure of the dyed yarn
and to be coated on a surface of the dyed yarn; dehydrating the
knitted fabric after the dipping of the knitted fabric and then
incompletely drying the knitted fabric while moisture
remains in the dyed yarn; adhering the water-repellent liquid
applied to the knitted fabric by applying heat to the knitted
fabric after the dehydrating of the knitted fabric; washing the
knitted fabric using water after the adhering of the water-
repellent liquid; and drying the knitted fabric after the wash-
ing of the knitted fabric.

[0017] In yet other embodiments of the present invention,
water-repellent knitted fabrics are manufactured by methods
for manufacturing a water-repellent knitted fabric, include:
dyeing a knitted fabric knitted with a yarn; dipping the knitted
fabric dyed through the dyeing of the knitted fabric in a
water-repellent liquid to allow the water-repellent liquid to
penetrate into a structure of the yarn and to be coated on a
surface of the yarn; dehydrating the knitted fabric after the
dipping of the knitted fabric and then incompletely drying the
knitted fabric while moisture remains; adhering the water-
repellent liquid applied to the knitted fabric by applying heat
to the knitted fabric after the dehydrating of the knitted fabric;
washing the knitted fabric using water after the adhering of
the water-repellent liquid; and drying the knitted fabric after
the washing of the knitted fabric.

[0018] In further embodiments of the present invention,
water-repellent knitted fabrics are manufactured by methods
for manufacturing a water-repellent knitted fabric, include:
dipping a knitted fabric that is dyed into a water-repellent
liquid to allow water-repellent liquid to penetrate into a yarn
constituting the knitted fabric and to be coated on a surface of
the yarn; completely drying the knitted fabric after the dip-
ping of the knitted fabric; coating the water-repellent liquid
on one side surface of the knitted fabric after the complete
drying of the knitted fabric; incompletely drying the knitted
fabric after the coating of the water-repellent liquid while
moisture remains; adhering the water-repellent liquid to one
side surface of the knitted fabric by heating the one side
surface coated with the water-repellent liquid after the incom-
plete drying of the knitted fabric; washing the knitted fabric
using water after the adhering of the water-repellent liquid;
and drying the knitted fabric after the washing of the knitted
fabric.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings are included to pro-
vide a further understanding of the present invention, and are
incorporated in and constitute a part of this specification. The
drawings illustrate exemplary embodiments of the present
invention and, together with the description, serve to explain
principles of the present invention. In the drawings:
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[0020] FIG. 1 is a view illustrating a method for manufac-
turing a water-repellent knitted fabric according to a first
embodiment of the present invention;

[0021] FIG. 2 is a view illustrating a method for manufac-
turing a water-repellent knitted fabric according to a second
embodiment of the present invention;

[0022] FIG. 3 is a view illustrating a method for manufac-
turing a water-repellent knitted fabric according to a third
embodiment of the present invention;

[0023] FIG. 4 is a view illustrating an exemplary basic
structure of a water-repellent knitted fabric according to an
embodiment of the present invention;

[0024] FIG. 5is a view illustrating heat setting in methods
for manufacturing a water-repellent knitted fabric according
to first and second embodiments of the present invention;
[0025] FIG. 6 is a view illustrating a cross-sectional shape
of'a knitted fabric manufactured by methods according to first
and second embodiments of the present invention;

[0026] FIGS. 7 to 9 are views illustrating various methods
of'a one-side water repellent liquid coating process according
to a third embodiment of the present invention;

[0027] FIG. 10 is a view illustrating a one-side heat setting
method according to a third embodiment of the present inven-
tion; and

[0028] FIG. 11 is a view illustrating a cross-sectional shape
of a knitted fabric manufactured by methods according to a
third embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0029] Preferred embodiments of the present invention will
be described below in more detail with reference to the
accompanying drawings. The present invention may, how-
ever, be embodied in different forms and should not be con-
structed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey the
scope of the present invention to those skilled in the art.
[0030] Hereinafter, it will be described about an exemplary
embodiment of the present invention in conjunction with the
accompanying drawings.

[0031] FIG. 1 is a view illustrating a method for manufac-
turing a water-repellent knitted fabric according to a first
embodiment of the present invention.

[0032] As shown in FIG. 1, the method for manufacturing
the water-repellent knitted fabric according to the first
embodiment starts with a yarn dyeing step 100 for dyeing the
yarn. The yarn may be a 100% natural fiber, and may also be
a mixed spinning of synthetic fibers and natural fibers. Also,
the yarn may also be a 100% synthetic fiber. In case of mixed
spinning, the mixing ratio of synthetic fibers and natural
fibers may be modified in various ways.

[0033] In the yarn dyeing step 100, there may be various
dyeing methods. For example, yarn may be put into a dyeing
tank in a cone state, and then a dye may be injected into the
dyeing tank, or yarn may be put into the dyeing tank in a hank
state and then may be dyed. The type and color of dyeing
liquid may be selectively determined according to the need.
[0034] When the yarn dyeing step 100 is completed, a
dehydration step 102 may be simultaneously performed to
remove surplus dyeing liquid, and a drying step 104 for dry-
ing the dyed yarn may be performed. In the drying step 104,
various drying methods may be implemented in various ways.
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[0035] When the dyed yarn from which moisture is
removed is obtained through the drying step 104, a knitting
step 106 may be performed. In the knitting step 106, knitted
fabric may be obtained by knitting the dyed yarn. In other
words, the knitting step 106 may be a process in which fabric
is manufactured by knitting the yarn using a knitting machine
while forming and weaving loops. In this disclosure, the
knitted yarn denotes a yarn that is knitted goods manufactured
through the knitting process.

[0036] When the knitting step 108 is completed, an impu-
rity removing step 108 may be performed to remove impuri-
ties from the knitted yarn, and then a water-repellent liquid
dipping step 110 may be performed.

[0037] In the water-repellent liquid dipping step 110, the
knitted fabric may be dipped into a water-repellent liquid that
is prepared to allow water-repellent liquid to penetrate into
the structure of the yarn constituting the knitted fabric and
thus to be coated on the surface of fiber of the yarn. In this
case, the concentration of water-repellent liquid used may
vary with the type and thickness of the yarn. Accordingly, the
dipping time of the knitted fabric in the water-repellent liquid
may range from about 30 minutes to about 40 minutes. How-
ever, the dipping time may be changed according to the con-
centration of the water-repellent liquid or whether or not an
additive catalyst is added.

[0038] After the water-repellent liquid dipping step 110, a
dehydration step 112 may be performed. The dehydration
step 112 may be a process for removing water-repellent liquid
remaining after penetration, adsorption and coating of water-
repellent liquid, by lifting the knitted fabric holding the water-
repellent liquid therein from the water-repellent liquid. The
dehydration step 112 may also be performed like the yarn
dehydration step 102 which is described above, in addition to
a centrifugal hydration method.

[0039] When the dehydration step 112 is completed, acom-
plete drying step 114 or an incomplete drying step 116 may be
performed. Whether to perform the complete drying step 114
or the incomplete drying step 116 may be determined accord-
ing to the degree of water repellency of the knitted fabric and
the requirements of an orderer.

[0040] Inother words, when the degree of water repellency
performed in the water-repellent liquid dipping step 110 does
not satisfy a required value, the dehydration step 112, the
complete drying step 114, and then the water-repellent liquid
dipping step 110 may be repeated. When the water repellency
treatment is sufficiently performed, the incomplete drying
step 116 may be performed.

[0041] The complete drying step 114 may be a process for
repeating the water-repellent liquid dipping step 110. In other
words, the complete drying step 114 may be performed after
the dehydration step 112 in order to repeat the water-repellent
liquid dipping step 110 two or more times. That is, when the
water-repellent liquid dipping step 110 needs to be again
performed because the degree of water repellency is insuffi-
cient after the dehydration step 112, the water-repellent liquid
dipping step 110 may be repeated whenever the yarn is com-
pletely dried.

[0042] Intheincomplete drying step 116, the knitted fabric
may be put and dried in a drying apparatus, and may not be
completely dried but may be dried such that moisture partially
remains in the yarn. In the incomplete drying step 116, the
dehydration rate may vary with the type of fabric, and may
range from about 50% to about 80%.
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[0043] When the incomplete drying step 116 is completed,
a both-side heat setting step 118 may be performed. In the
both-side heat setting step 118, the knitted fabric (11 of FIG.
5) permeated with water-repellent liquid may be transferred
while being spread out, and heat may be applied to both
surfaces (outer surface and inner surface) of the knitted fabric
11 to allow water-repellent liquid to adhere to the both sur-
faces of the knitted fabric 11. The adhering water-repellent
liquid may firmly remain even after a water washing process
120 described later, forming a water repellent coating layer
(15 of FIG. 6).

[0044] The heating method for performing the both-side
heat setting step 118 may be variously applied using various
heating devices in addition to a tenter setting device. For
example, a heating device as shown in FIG. 5 may be used.
[0045] FIG. 5is a view illustrating heat setting in methods
for manufacturing a water-repellent knitted fabric according
to first and second embodiments of the present invention.
[0046] As shown in FIG. 5, the knitted fabric 11 that has
undergone the incomplete drying step 116 may be transferred
in the arrow (a) direction while being supported by a plurality
of feeding rollers 27, and heating parts 55 may be disposed
over and under the transfer path of the knitted fabric 11.
[0047] The heating parts 55 may be heaters disposed in a
vertical direction, and may apply heat of about 150° C. to
about 200° C. to both side surfaces of the knitted fabric 11,
allowing water-repellent liquid to adhere to the both surfaces
of the knitted fabric 11.

[0048] Theboth-side heat setting step 118 using the heating
parts 55 may be performed for about 2 minutes to about 20
minutes. However, the heating temperature and the heating
time may vary with the mixture rate of materials constituting
the knitted fabric 11 or the thickness and type of the knitted
fabric 11.

[0049] Particularly, after the both-side heat setting step
118, when the adhesion degree of water-repellent liquid to the
knitted fabric 11 is insufficient according to the type and
thickness or weight of materials and needs to be further
strengthened, the water-repellent liquid dipping step 110 may
start again. In other words, the knitted fabric 11 that has
undergone the both-side heat setting step 118 may be again
dipped into water-repellent liquid, and may again pass
through the water-repellent liquid dipping step 110, the dehy-
dration step 112, incomplete drying step 116, and the both-
side heat setting step 118.

[0050] When heat setting is sufficiently performed through
the repeated processes, a water washing step 120 may be
performed. In the water washing step 120, the knitted fabric to
which water-repellent liquid adheres may be dipped in water
including a fabric softener that does not impair the water-
repellency performance, and may be washed for softening
treatment.

[0051] During the water washing process, water-repellent
liquid that does not adhere to the yarn of the knitted fabric
may be removed by water, and the touch feeling (tactile
feeling) may be improved.

[0052] While water-repellent liquid may be strongly
adhered to the both side surfaces of the knitted fabric 11
through the both-side heat setting step 118, water-repellent
liquid may be relatively weakly adhered to the central portion
of'the knitted fabric 11. Accordingly, water-repellent liquid in
the central portion of the knitted fabric 11 may be washed
away, allowing the knitted fabric 11 to have a cross-sectional
shape as shown in FIG. 6.
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[0053] FIG. 6 is a view illustrating a cross-sectional shape
of'a knitted fabric manufactured by methods according to first
and second embodiments of the present invention.

[0054] As shown in FIG. 6, a water repellent coating layer
15 may be formed on both side surfaces of a knitted fabric 17
having a certain thickness. The water repellent coating layer
15 may be formed through the both-side heat setting step 118.
[0055] A non-water repellent layer 16 may remain between
the water repellent coating layers 15. If necessary, the non-
water repellent layer 16 may be removed by controlling the
thickness of the water repellent coating layer 15. In other
words, the water repellent coating layer 15 may be formed so
as to having a larger thickness and heat setting may be more
strongly performed. Thus, the water repellent coating layer 15
may completely pass through the knitted fabric in the thick-
ness direction, being integrated into one.

[0056] After the water washing step 120, water may be
removed from the knitted fabric through a dehydration step
122, and then a drying step 124 may be performed. The
dehydration step 122 may be performed similarly to the dehy-
dration step 102 described above. Also, in the drying step 124,
the knitted fabric 11 that has undergone the dehydration may
be dried using a drying device such as a steam dryer or a
hot-air dryer.

[0057] Next, atentering step 128 may be performed. In the
tentering step 128, the knitted fabric 11 may be transferred
and heated in a longitudinal direction while being tightly
stretched in a width direction using a tenter device. The pro-
cess of manufacturing the water-repellent knitted fabric
according to this embodiment may be finished through the
tentering step 128.

[0058] FIG. 2 is a view illustrating a method for manufac-
turing a water-repellent knitted fabric according to a second
embodiment of the present invention.

[0059] Hereinafter, the same reference numerals as the ref-
erence numerals described above denote the same processes
or steps, and detailed descriptions thereof will be omitted.
[0060] As shown in FIG. 2, a method for manufacturing a
water-repellent knitted fabric according the second embodi-
ment of the present invent may start with a knitted fabric
dyeing step 130 for dyeing a knitted fabric knitted with natu-
ral fiber, synthetic fiber, or a mixed yarn of natural fiber and
synthetic fiber.

[0061] In the knitted fabric dyeing step 130, there may be
various dyeing methods. For example, a knitted fabric to be
dyed may be dipped in a tank storing dyeing liquid for a
certain time. The type and color of dyeing liquid may be
selectively determined according to the need.

[0062] When the knitted fabric dyeing step 130 is com-
pleted, a dehydration step 102 and a drying step 104 for
removing dyeing liquid from the knitted fabric that is dyed
may be sequentially performed, and then a water-repellent
liquid dipping step 110 may be performed.

[0063] In the water-repellent liquid dipping step 110, the
knitted fabric that is dyed may be dipped into a water-repel-
lent liquid that is prepared to allow water-repellent liquid to
penetrate into the structure of the yarn constituting the knitted
fabric and to be coated on the surface of the yarn.

[0064] Ifthe water-repellent liquid dipping step 110 is com-
pleted, then a dehydration step 112, a complete drying step
114, an incomplete drying step 116, a both-side heat setting
step 118, a water washing step 120, a dehydration step 122, a
drying step 124, and a tentering step 128 may be sequentially
performed to obtain a water-repellent knitted fabric 11. The

Feb. 4, 2016

processes after the water-repellent liquid dipping step 110
may be similar to those described in the first embodiment.
[0065] FIG. 3 is a view illustrating a method for manufac-
turing a water-repellent knitted fabric according to a third
embodiment of the present invention.

[0066] The method for manufacturing the water-repellent
knitted fabric according to the third embodiment may start
with a dyed knitted fabric preparing step 140. The dyed knit-
ted fabric may be a knitted fabric that is already dyed.
[0067] The dyed knitted fabric, as described in the first
embodiment, may be obtained by knitting a yarn that is first
dyed, and as described in the second embodiment, may also
be obtained by dyeing a knitted fabric that is manufactured by
knitting a yarn.

[0068] When the dyed knitted fabric is prepared, water
repellency treatment may be performed on the dyed knitted
fabric through a water-repellent liquid dipping step 110. In
other words, the knitted fabric that is dyed may be dipped into
a water-repellent liquid to allow water-repellent liquid to
penetrate into the yarn constituting the knitted fabric and to be
coated on the surface of the yarn.

[0069] When the water-repellent liquid dipping step 110 is
completed, a dehydration step 112 and a complete drying step
114 may be sequentially performed, and then a one-side water
repellent liquid coating step 142 may be performed.

[0070] In the one-side water repellent liquid coating step
142, water-repellent liquid may be coated on one side surface
(outer surface) of the knitted fabric that has undergone the
complete drying step 114. The one-side water repellent liquid
coating may be implemented in various methods, and the
method shown in FIGS. 7 to 9 may be applied.

[0071] FIGS. 7 to 9 are views illustrating various methods
of one-side water repellent liquid coating step 142 according
to the third embodiment of the present invention.

[0072] Referring to FIG. 7, the knitted fabric 11 may move
in the arrow (a) direction while passing through a coating
roller 25 and a plurality of feeding rollers 27.

[0073] The coating roller 25 may rotate while being dis-
posed under a water-repellent liquid container 21 supplied
with water-repellent liquid 23, and may coat water-repellent
liquid on the knitted fabric 11. The feeding roller disposed
under the coating roller 25 may support the knitted fabric 11
toward the coating roller 25, and may allow the knitted fabric
11 to move in the right direction.

[0074] Accordingly, the knitted fabric 11 may be coated
with water-repellent liquid by the coating roller 25 while
passing between the feeding roller 27 and the coating roller
25. That is, water-repellent liquid may be coated on one side
surface of the knitted fabric 11.

[0075] Unlike the roller coating method shown in FIG. 7,
water-repellent liquid may be dropped on one side surface of
the knitted fabric 11 that is being transferred.

[0076] Inother words, as shown in FIG. 8, the water-repel-
lent liquid container 21 may be disposed over the transfer path
of the knitted fabric 11, and a desired amount of water-
repellent liquid 23 may be dropped from the water-repellent
liquid container 21 to coat water-repellent liquid on one side
surface of the knitted fabric 11. In this case, the concentration
and the coating amount of water-repellent liquid may be
controllable.

[0077] As shown in FIG. 9, water-repellent liquid may be
sprayed through an injection nozzle instead of dropping on
one side surface of the knitted fabric 11. In other words, the
injection nozzle 29 may spray the water-repellent liquid 23 on
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the one side surface of the fabric while the knitted fabric 11 is
being transferred in the arrow (a) direction. Thus, one-side
coating may be performed.

[0078] In addition to the methods of FIGS. 7 to 9, other
coating methods may be applied.

[0079] Also, the one-side water repellent liquid coating
step 142 may be repeated according to the need. For example,
when a desired degree of coating is not achieved according to
the material, thickness and weight of the fabric in spite of
performance of the one-side water repellent liquid coating
step 142, the complete drying step 114 may be again per-
formed to dry the one-side coating layer, and then the one-
side water repellent liquid coating step 142 may be repeated.
[0080] Thus, when one-side coating is sufficiently per-
formed through the above processes, an incomplete drying
step 116 may be performed. In the incomplete drying step
116, as described above, the knitted fabric, one-side coating
of which is completed, may be put and dried in a drying
apparatus, and may not be completely dried but may be dried
such that moisture partially remains in the yarn. In the incom-
plete drying step 116, the dehydration rate may vary with the
material and type of fabric, and may range from about 50% to
about 80%.

[0081] When the incomplete drying step 116 is completed,
a one-side heat setting step 144 may be performed. In the
one-side heat setting step 144, heat may be applied to one side
surface of the knitted fabric coated with water-repellent liquid
to allow water-repellent liquid to adhere to the knitted fabric.
Particularly, during the one-side heat setting step 144, heat
may be blocked from be applied to the other side surface of
the knitted fabric surface which is not coated with water-
repellent liquid in order to interrupt adhesion of water-repel-
lent liquid.

[0082] The one-side heat setting step 144 may also be
implemented in various methods, and for example, may be
performed using the roller type of heating device shown in
FIG. 10.

[0083] FIG. 10 is a view illustrating the one-side heat set-
ting method according to the third embodiment of the present
invention.

[0084] As shown in FIG. 10, the knitted fabric 11, one-side
water repellent liquid coating of which is completed, may be
transferred in the arrow (a) direction by a plurality of feeding
rollers 27, and a heating part 55 may be disposed over the
knitted fabric 11. The heating part 55 may apply heat to the
top surface, i.e., one side surface of the knitted fabric 11,
coated with one side water-repellent liquid to allow water-
repellent liquid to adhere to the spot. This adhesion method
may be similar to those described with reference to FIG. 5.
[0085] In addition, although the heating part 55 is simply
described as being applied in FIG. 10, a net setting device
including an insulating material may also be applied. Also, a
separate insulating device (not shown) may be disposed such
that heat cannot reach the undersurface of the knitted fabric
11. That is, thermal energy radiating from the heating part 55
may be allowed to affect only the top surface of the knitted
fabric 11.

[0086] When sufficient coating quality cannot be obtained
in spite of performance of the one-side heat setting step 144,
the one-side water repellent liquid coating step 142 may be
repeatedly performed.

[0087] When the one-side heat setting step 144 is com-
pleted, the water washing step 120, the dehydration step 122,
the drying step 124 and the tentering step 128 may be sequen-
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tially performed. Particularly, during the water washing step
120, water-repellent liquid applied to the non-coating surface
of the fabric which is not coated with water-repellent liquid
may be simply separated from the fabric while going through
the water washing process, on the ground that heat treatment
was not performed.

[0088] FIG. 11 is a view illustrating a cross-sectional view
of the water-repellent knitted fabric that has undergone the
water washing step 120 after the one-side heat setting step
144.

[0089] AsshowninFIG. 11, a water repellent coating layer
15 may remain on one side surface of a knitted fabric 17
having a certain thickness. The water repellent coating layer
15 may be disposed on one side surface (outer surface) of the
knitted fabric 17, providing water-repellent ability against the
outside.

[0090] Also, a non-water repellent layer 16 may be dis-
posed in the knitted fabric 17. The non-water repellent layer
16 may correspond to the spot from which water-repellent
liquid is washed away through the water washing step 120,
and may be disposed at an inner surface of the fabric. When
clothes are manufactured with the knitted fabric 11, clothes
may be manufactured such that the non-water repellent layer
16 makes contact with the skin. Since the non-water repellent
layer 16 has moisture absorbing ability due to the character-
istics of natural fiber, the non-water repellent layer 16 may
provide comfortable wearing sensation by absorbing sweat
away from the body.

[0091] The one-side water repellent knitted fabric 11
manufactured through the above processes can be manufac-
tured so as to retain and maintain the unique moisture absorb-
ing function of fiber, by applying a relatively larger amount of
water-repellent liquid to one side surface of the knitted fabric
11 than to the other side surface and more strongly perform-
ing heat setting on one side surface thereof, and particularly,
by maximally interrupting application of heat to the other side
surface when heat setting for adhering water-repellent liquid
to the fabric is performed.

[0092] FIG. 4 is a view illustrating an exemplary basic
structure of a water-repellent knitted fabric 11 according to an
embodiment of the present invention.

[0093] AsshowninFIG. 4, a yarn13 constituting the water-
repellent knitted fabric 11 may be coated with a water repel-
lent coating layer 15. The water repellent coating layer 15
may be firmly coated on the yarn 13 having a moisture
absorbing property to provide water-repellent and anti-stain-
ing characteristics. Also, moisture can pass through a gap
between the yarns 13 of the knitted fabric 11.

[0094] Although a weft knitting structure is shown in the
drawing, the present invention can be applied to a warp knit-
ting structure.

[0095] Particularly, since the water repellent coating layer
15 has an anti-staining characteristic, clothes manufactured
with the water-repellent knitted fabric 11 may not be easily
contaminated. This means that clothes do not have to be
frequently washed. Generally, clothes may be easily damaged
by friction during washing. As described above, when the
washing cycle increases, the lifespan of clothes can signifi-
cantly increase, and water used for washing may also be
reduced as much.

[0096] On the other hand, the test report attached below
shows the test results of a water-repellent knitted fabric
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according to an embodiment of the present invention, per-
formed by Korean Textile Inspection & Testing Institute
(KOTITD).

<TEST REPORT>
KOTITINO: 1319001892
Reception: THE FIRST JEANS
Title: Circulate Test Report
Sample: Knitted Fabric
Received date: 2013 Jan. 18
Issued date: 2013 Jan. 24

Sample Name 100% Cotton Knitted Fabric

Buyer G S Home Shopping
Brand Label N/A
Style No. N/A
P.O. No. N/A
Previous Report No. N/A
Color (A) White
Mixture Ratio Proposed 100% Cotton
Mixture Ratio N/A
Recommended
Washing Handling Mark N/A
Proposed
Washing Handling Mark N/A
Recommended
Test Result See Attachment
DIRECTOR of KOTITI
Test Item Test Result Standard

Water Repellency Degree

(KS K 0590:2008)

(After Washing Twenty times) (A)
3

3

3

Note)
‘Washing by Machine, (30 + 3)° C., Dried on Clothesline Twenty times, KS KISO 6330:2011

[0097] As described in the test report, the water-repellency
of the water-repellent knitted fabric shows water-repellency
equal to or less than third grade after washing twenty times.
For reference, the formal test standard for inspecting the
water-repellent performance has five stages. The fifth grade
shows about 100% water-repellent performance after wash-
ing twenty times, and the fourth grade shows about 90% after
washing twenty times. Also, the third grade shows about 80%
after washing twenty times, and the second grade shows about
70% after washing twenty times. Finally, the first grade shows
about 60% or less water-repellent performance after washing
twenty times.

[0098] Consequently, the water-repellent knitted fabrics
according to the embodiments of the present invention have
third graded water-repellent performance. Particularly, in
case of one-side water-repellent knitted fabric, since water-
repellent liquid does not remain on the inner side surface
thereof, the inner side surface of the water-repellent knitted
fabric may have absorption characteristics instead of water-
repellency. Accordingly, when the inner side surface of the
water-repellent knitted fabric is used for clothes, the water-
repellent knitted fabric can absorb moisture or sweat from the
body.

[0099] A water-repellent knitted fabric according to an
embodiment of the present invention has good and long
breathable water-repellent ability because water-repellent
liquid penetrates into and adheres to the structure of yarn
constituting the knitted fabric. Also, the water-repellent knit-
ted fabric can be comfortably worn without poor wearing
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sensation even though manufactured into underwear because
water-repellent liquid can selectively adhere to both surfaces
or only outer surface of the knitted fabric.

[0100] The above-disclosed subject matter is to be consid-
ered illustrative and not restrictive, and the appended claims
are intended to cover all such modifications, enhancements,
and other embodiments, which fall within the true spirit and
scope of the present invention. Thus, to the maximum extent
allowed by law, the scope of the present invention is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

1. A method for manufacturing a water-repellent knitted
fabric, comprising:
dyeing a yarn;
obtaining a knitted fabric by knitting the dyed yarn which
is dyed in the dyeing of the yarn;
dipping the knitted fabric in a water-repellent liquid to
allow the water-repellent liquid to penetrate into a struc-
ture of the dyed yarn and to be coated on a surface of the
dyed yarn;
dehydrating the knitted fabric after the dipping of the knit-
ted fabric and then incompletely drying the knitted fab-
ric while moisture remains in the dyed yarn;
adhering the water-repellent liquid applied to the knitted
fabric by applying heat to the knitted fabric after the
dehydrating of the knitted fabric;
washing the knitted fabric using water after the adhering of
the water-repellent liquid; and
drying the knitted fabric after the washing of the knitted
fabric.
2. A method for manufacturing a water-repellent knitted
fabric, comprising:
dyeing a knitted fabric knitted with a yarn;
dipping the knitted fabric dyed through the dyeing of the
knitted fabric in a water-repellent liquid to allow the
water-repellent liquid to penetrate into a structure of the
yarn and to be coated on a surface of the yarn;
dehydrating the knitted fabric after the dipping of the knit-
ted fabric and then incompletely drying the knitted fab-
ric while moisture remains;
adhering the water-repellent liquid applied to the knitted
fabric by applying heat to the knitted fabric after the
dehydrating of the knitted fabric;
washing the knitted fabric using water after the adhering of
the water-repellent liquid; and
drying the knitted fabric after the washing of the knitted
fabric.
3. A method for manufacturing a water-repellent knitted
fabric, comprising:
dipping a knitted fabric that is dyed into a water-repellent
liquid to allow water-repellent liquid to penetrate into a
yarn constituting the knitted fabric and to be coatedon a
surface of the yarn;
completely drying the knitted fabric after the dipping of the
knitted fabric;
coating the water-repellent liquid on one side surface ofthe
knitted fabric after the complete drying of the knitted
fabric;
incompletely drying the knitted fabric after the coating of
the water-repellent liquid while moisture remains;



US 2016/0032511 Al

adhering the water-repellent liquid to one side surface of
the knitted fabric by heating the one side surface coated
with the water-repellent liquid after the incomplete dry-
ing of the knitted fabric;

washing the knitted fabric using water after the adhering of

the water-repellent liquid; and

drying the knitted fabric after the washing of the knitted

fabric.

4. The method of claim 1 or 2, wherein the adhering of the
water-repellent liquid comprises adhering the water-repellent
liquid to both side surfaces of the knitted fabric by applying
heat on the both side surfaces of the knitted fabric.

5. The method of claim 3, wherein the coating of the
water-repellent liquid comprises applying and stacking the
water-repellent liquid onto one side surface of the knitted
fabric that is being transferred while being stretched.

6. The method of claim 5, wherein the adhering of the
water-repellent liquid comprises adhering the water-repellent
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liquid to one side surface of the knitted fabric by applying
heat on the one side surface of the knitted fabric while the
knitted fabric, the one side surface of which is applied with
the water-repellent liquid, is being transferred.

7. A water-repellent knitted fabric manufactured by a
method for manufacturing a knitted fabric according to any
one of claims 1 to 6 claim 1.

8. The method of claim 2, wherein the adhering of the
water-repellent liquid comprises adhering the water-repellent
liquid to both side surfaces of the knitted fabric by applying
heat on the both side surfaces of the knitted fabric.

9. A water-repellent knitted fabric manufactured by a
method for manufacturing a knitted fabric according to claim
2.

10. A water-repellent knitted fabric manufactured by a
method for manufacturing a knitted fabric according to claim
3.



