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(54) PLANAR HEATING SHEET ASSEMBLY

(57) Disclosed is a surface heating sheet assembly
including a surface heating sheet of a woven type, which
has flexibility and electric conductivity and generates
heat by applied electricity. A surface heating sheet as-
sembly including a metallic woven fabric according to an
embodiment includes: a heating sheet formed by weav-
ing a metallic heating fiber to have predetermined area,
thickness, and size; a resin layer entirely covering a mid-
dle portion of the heating sheet other than predetermined
edge portions on both sides of the heating sheet; an elec-

trode portion having a front-end portion corresponding
to and adjacent to an end portion of the heating sheet
exposed by the resin layer; and a connector portion in-
cluding an upper connector portion and a lower connector
portion covering a portion of the heating sheet exposed
by the resin layer and the electrode portion at an upper
side and a lower side, respectively, to be electrically con-
nected and fixed thereto by a compression bonding at a
high temperature and a high pressure.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the priority benefit of Ko-
rean Patent Application No. 10-2018-0127048 filed on
Oct 23, 2018, the disclosure of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] Embodiments of the invention relate to a sur-
face heating sheet assembly including a surface heating
sheet of a woven type, which has flexibility and electric
conductivity and generates heat by applied electricity.

Description of the Related Art

[0003] Generally, heating elements are classified into
a linear heating element made of a metal wire or a ce-
ramic wire, a bulk heating element such as graphite, and
a surface heating element (a sheet-typed heating ele-
ment) having a heating element of a film shape coated
on aflat electrode. In the surface heating elementamong
them, a metallic, ceramic-based, or carbon-based heat-
ing layer is coated on a flat metal electrode, and upper
and lower portions of the heating layer are sealed with
an insulator.

[0004] Recently, thereis a need to manufacture a sur-
face heating element having a shape of a curved surface,
which is not a flat surface, or a flexible surface heating
element being able to be flexibly bent during use. How-
ever, since there are limitations of flexibility of a substrate
having a surface heating element and flexibility of a heat-
ing material coated on the substrate, cracking or perform-
ance deterioration occurs in the surface heating element
having flexibility. Alternatively, a heating material is brittle
and thus a surface heating element having the heating
material is easily broken, or a heat generating property
or heating efficiency of a surface heating element, which
is manufactured by filling a heating material inside a sub-
strate having a network structure, is not superior.
[0005] Forexample,acarbon-based electrode expect-
ed to be a surface heating element is not easily used for
a long period of time due to a problem that the carbon-
based electrode is oxidized at a high temperature, and
is brittle and easily cracked due to an impact. In addition,
a surface heating element, which is manufactured by
coating a far-infrared ceramic-based heating element on
a metal substrate, cannot be used in the state that the
surface heating elementis largely bent due to a limitation
of bend or flexibility of the ceramic-based heating ele-
ment.

[0006] In order to overcome this problem, a technique
of forming a linear heating element using a conductive
material and weaving the linear heating element to man-
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ufacture a surface heating element is known. As in Ko-
rean Patent Laid-Open Publication No.
10-2008-0090068 of "a surface heating element, a struc-
ture and a property thereof, and a manufacture method
thereof" (hereafter referred to as ’prior art’), for the con-
ventional surface heating element, a method of manu-
facturing or weaving a surface heating element by using
a weaving yarn made through twisting a common fiber
and a metal fiber together is known.

[0007] In the conventional technique, since a metal
wire cannot be woven itself, a surface heating element
is manufactured by using a weaving yarn made through
twisting a common fiber and a metal fiber together, or by
coating a metal on a surface of a non-conductive polymer
yarn and then weaving it. However, when the surface
heating element is manufactured or woven by the above
method, the surface heating element is not flexible, and
a manufacturing process thereof is complicated and a
manufacturing cost thereof is increased.

[0008] [Related Patent] Korean Patent Laid-Open
Publication No. 10-2008-0090068 (published on October
10, 2008)

SUMMARY OF THE INVENTION

[0009] Therefore, embodiments of the invention have
been made in view of the above problems, and embod-
iments of the invention are to provide a surface heating
sheet assembly including a metallic woven fabric that
allows surface heating on a limited temperature range
and allows partial installation and application corre-
sponding to various clothes.

[0010] In order to achieve the above object, embodi-
ments of the invention provide a surface heating sheet
assembly including a metallic woven fabric. The surface
heating sheetassembly including the metallic woven fab-
ric according to the embodiment includes: a heating
sheet formed by weaving a metallic heating fiber to have
predetermined area, thickness, and size; a resin layer
entirely covering a middle portion of the heating sheet
other than predetermined edge portions on both sides of
the heating sheet; an electrode portion having a front-
end portion corresponding to and adjacent to an end por-
tion of the heating sheet exposed by the resin layer; and
a connector portion including an upper connector portion
and a lower connector portion covering a portion of the
heating sheet exposed by the resin layer and the elec-
trode portion at an upper side and a lower side, respec-
tively, to be electrically connected and fixed thereto by a
compression bonding at a high temperature and a high
pressure.

[0011] Also, the connector portion may further include
a metal film at a facing surface (an inner surface) of each
of the upper connector portion and the lower connector
portion to correspond to the heating sheet exposed by
the resin layer and the electrode portion. The facing sur-
face may face the heating sheet exposed by the resin
layer and the electrode portion. The metal film may be
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connected to the heating sheet exposed by the resin layer
and the electrode portion by the compression bonding of
the upper connector portion and the lower connector por-
tion so that the connector portion is electrically connected
to the heating sheet exposed by the resin layer and the
electrode portion.

[0012] In addition, a welding member may be further
provided on the facing surface of the connector portion.
The welding member may be melted by a high temper-
ature and a high pressure to have an area the same as
or larger than an area of the metal film to fills a space
between the upper connector portion and the lower con-
nector portion.

[0013] Further, a surface of the connector portion or a
partial surface of the electrode portion may further in-
clude a coupling portion for coupling the connector por-
tion or the electrode portion with other fabric when the
connector portion or the electrode portion is positioned
close to the other fabric.

[0014] Ontheotherhand, atemperature sensorhaving
a length to have an end portion protruding than an end
position of the electrode portion and reaching the heating
sheet to measure a temperature at an end position of the
heating sheet may be provided.

[0015] According to embodiments of the invention, a
surface heating sheet assembly including a metallic wo-
ven fabric can be maintained to be attached to clothes
in a state that an area of a heating sheet corresponds to
a portion of the clothes where a user wants, and an elec-
trode portion is electrically connected to a power supply
unit through a predetermined portion of clothes. Thereby,
the surface heating sheet assembly including the metallic
woven fabric according to embodiments of the invention
can flexibly change in accordance with a change of a
body or a change of a clothes shape by the change of
the body, and can protect a human body by raising and
maintaining a temperature at a desired level at a portion
where the surface heating sheet assembly including the
metallic woven fabric according to embodiments of the
invention is attached.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1is a partially exploded perspective view show-
ing an arrangement relationship between a heating
sheet and resin layers included in a surface heating
sheet assembly including a metallic woven fabric ac-
cording to an embodiment of the invention.

FIG. 2 is a plan view showing an assembled state of
a surface heating sheet assembly including a metal-
lic woven fabric according to an embodiment of the
invention.

FIG. 3 is a cross-sectional view schematically show-
ing an arrangement and an assembled relationship
of elements included in the surface heating sheet
assembly including the metallic woven fabric shown
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in FIG. 2.

FIG. 4 is a cross-sectional view showing an assem-
bled state of the elements included in the surface
heating sheetassembly including the metallic woven
fabric shown in FIG. 3.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] Terms and words used in the present descrip-
tion and claims are not limited to an ordinary or dictionary
meaning. Thus, the terms and the words used in the
present description and claims are to be construed in
accordance with a technical spirit of the invention based
on the principle of 'the inventor can properly define a
concept of a term in order to explain his or her invention
in the best way’.

[0018] Also, it should be noted that embodiments de-
scribed in the present specification and elements shown
in the drawings are merely preferred embodiments of the
invention and do not represent all the technical ideas of
the invention. Accordingly, it should be understood that
various equivalents and modifications are possible.
[0019] Hereinafter, embodiments of the invention will
be described in detail with reference to the accompanying
drawings.

[0020] As shown in FIGS. 1 to 4, a surface heating
sheet assembly (a sheet-typed heating sheet assembly)
10 including a metallic woven fabric according to an em-
bodiment of the invention includes a heating sheet 12.
The heating sheet 12 may be formed by a weaving meth-
od through using a metal fiber or a metallic fiber to have
a sheet shape. In this instance, the metal fiber or the
metallicfiber may be afiber type including a metallic heat-
ing fiber manufactured to have a high level of tensile
strength, an electrical conductivity, and a resistance val-
ue, as stated in the prior art.

[0021] Theheatingsheet12hasapredetermined area,
a predetermined thickness, and a predetermined size.
[0022] In this instance, when the heating sheet 12 is
applied to human clothes, a size of the heating sheet 12
may be determined to correspond to a size of each part
based on a body size of a person in general.

[0023] In addition, a size, a clothes shape, or the like
of the heating sheet 12 may be limited since the heating
heat 12 or the surface heating sheet assembly 10 includ-
ing the metallic woven fabric is applied to working clothes
forapersonworkingin a cold place oris applied to clothes
for a cold place such as polar regions.

[0024] On the other hand, each of resin layers 14a and
14b, which prevents the heating sheet 12 from being
damaged by an external physical action or an external
impact, entirely covers a middle portion of the heating
sheet 12 other than predetermined edge portions on both
sides of the heating sheet 12.

[0025] The both end portions or the both edge portions
of the heating sheet 12 not covered by the resin layers
14a and 14b may be generally positioned on both ends
or both sides in alongitudinal direction; however, the both
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end portions or the both edge portions of the heating
sheet 12 not covered by the resin layers 14a and 14b
may be preferably positioned on both sides in a width
direction.

[0026] Inaddition, the both edge portions of the heating
sheet 12 exposed by the resin layers 14a and 14b may
preferably be positioned to face each other.

[0027] Further, electrode portions 22a and 22b are dis-
posed at both end portions of the heating sheet 12 ex-
posed by theresinlayers 14aand 14b. A front-end portion
of the electrode portion 22a or 22b may be in contact with
orclose to an end portion of the heating sheet 12 exposed
by the resin layers 14a and 14b in a direction facing each
other.

[0028] A connector portion 18 may include an upper
connector portion 18 and a lower connector portion 18.
More particularly, the upper connector portion 18 in-
cludes a pair of upper connector portions 18 covering the
both end portions of the heating sheet 12 exposed by the
resin layer 14a and the electrode portions 22a and 22b
atan upper side. The lower connector portion 18 includes
a pair of lower connector portions 18 covering the both
end portions of the heating sheet 12 exposed by the resin
layer 14b and the electrode portions 22a and 22b at a
lower side. The pair of the upper connector portions 18
and the pair of the lower connector portions 18 face each
other. The connector portion 18 is electrically connected
and fixed by a compression bonding at a high tempera-
ture and at a high pressure.

[0029] The connector portion 18 may further include a
metal film 16 at a facing surface of each of the upper
connector portion 18 and the lower connector portion 18
to correspond to a portion of the heating sheet 12 ex-
posed by the resin layers 14a and 14b and the electrode
portion 22a or 22b.

[0030] Asstated inthe above, the electrical connection
by the connector portion 18 may be achieved by the metal
film 16 connected or coupled to the heating sheet 12
exposed by the resin layers 14a and 14b and the elec-
trode portion 22a or 22b through the compression bond-
ing of the upper and lower connector portions 18.
[0031] Inthisinstance, the metal film 16 may be formed
of a thin film of copper, aluminum, chromium, nickel, or
the like, but a material of the metal film 16 is not limited
thereto. Thus, as the metal film 16, any of various metal
materials having high electrical conductivity and being
able to have a good electrical connection with the heating
sheet 12 may be used.

[0032] A welding member 20 may be provided on the
facing surface of the connector portion 18. The welding
member 20 is melted by a high temperature and a high
pressure to have an area the same as or larger than an
area of the metal film 16 to fills a space between the
upper and lower connector portions 18.

[0033] In addition, a surface of the connector portion
18 or a partial surface of the electrode portions 22a and
22b may further include a coupling portion (not shown)
for coupling the connector portion 18 or the electrode
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portions 22a and 22b with other fabric when the connec-
tor portion 18 or the electrode portions 22a and 22b is
positioned close to the other fabric.

[0034] A surface of the coupling portion at one of the
connector portion 18 or the electrode portions 22a and
22b and the other fabric may be rough and have a hook-
shaped portion or the like, and a facing surface at the
other of the connector portion 18 or the electrode portions
22aand 22b and the otherfabric may be a smooth surface
or have an annular portion, as known as Velcro. Then,
the surface of the coupling portion and the facing surface
can be coupled to each other. Alternatively, the coupling
portion may be formed of an adhesive or a double-sided
adhesive tape.

[0035] The coupling portion is for attaching the surface
heating sheet assembly 10 including the metallic woven
fabric according to the embodiment to a surface of a fabric
covering a person or a specific facility to maintain or to
raise a temperature of a corresponding portion at a de-
sired value.

[0036] Therefore, the electrode portions 22a and 22b
are provided with a general connector (not shown) to be
connected to another electricity supply member at ends
of the electrode portions 22a and 22b.

[0037] Further, as shown in FIG. 3, the electrode por-
tions 22a and 22b may further include a temperature sen-
sor 24. The temperature sensor 24 may preferably have
a length to have an end portion protruding than an end
position of the electrode portion 22a or 22b and thus
reach the heating sheet 12 to be able to measure a tem-
perature at an end position of the heating sheet 12.
[0038] The temperature sensor 24 described above
may apply or supply the measured temperature to a con-
troller (not shown) provided in a power supply apparatus
(not shown) or the like to allow the controller to control a
power supply to the heating sheet 12.

Claims

1. A surface heating sheet assembly comprising a me-
tallic woven fabric, comprising:

a heating sheet formed by weaving a metallic
heating fiber to have predetermined area, thick-
ness, and size;

a resin layer entirely covering a middle portion
of the heating sheet other than predetermined
edge portions on both sides of the heating sheet;
an electrode portion having a front-end portion
corresponding to and adjacent to an end portion
of the heating sheet exposed by the resin layer;
and

a connector portion including an upper connec-
tor portion and a lower connector portion cover-
ing a portion of the heating sheet exposed by
the resin layer and the electrode portion at an
upper side and a lower side, respectively, to be
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electrically connected and fixed thereto by a
compression bonding at a high temperature and
a high pressure.

The surface heating sheet assembly comprising the
metallic woven fabric according to claim 1, wherein
the connector portion further comprises a metal film
at a facing surface of each of the upper connector
portion and the lower connector portion to corre-
spond to the heating sheet exposed by the resin layer
and the electrode portion, wherein the facing surface
facing the heating sheet exposed by the resin layer
and the electrode portion, and

wherein the metal film is connected to the heating
sheet exposed by the resin layer and the electrode
portion by the compression bonding of the upper
connector portion and the lower connector portion
sothatthe connector portionis electrically connected
to the heating sheet exposed by the resin layer and
the electrode portion.

The surface heating sheet assembly comprising the
metallic woven fabric according to claim 2, further
comprising:

a welding member on the facing surface of the
connector portion, wherein the welding member
being melted by a high temperature and a high
pressure to have an area the same as or larger
than an area of the metal film to fills a space
between the upper connector portion and the
lower connector portion.

The surface heating sheet assembly comprising the
metallic woven fabric of claim 1, further comprising:

a temperature sensor having a length to have
an end portion protruding than an end position
ofthe electrode portion and reaching the heating
sheet to measure a temperature at an end po-
sition of the heating sheet.

The surface heating sheet assembly comprising the
metallic woven fabric of claim 1, wherein the heating
sheets comprises atleasttwo divided parts, the heat-
ing sheet comprises a length adjusting part for ad-
justing the length of the heating sheet and for con-
necting electrically the divided parts of the heating
sheets.

The surface heating sheet assembly comprising the
metallic woven fabric of claim 1, wherein the length
adjusting part comprises: a flexible body connecting
the divided parts of the heating sheet and having a
wave shape with a predetermined length enabling
the adjustment of the length of the heating sheet;

a wiring having the identical shape as the flexible
body and embodied in the flexible body and for con-
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necting the divided parts of the heating sheets;

a second connecting part arranged at the ends of
the flexible body and the end of the divided parts of
the heating sheet and electrically connecting the wir-
ing and the heating sheet.
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