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Description

ELECTRIC HEATER
Technical Field

The present invention relates to an electric heater, and more particularly, to an

electric heater which is capable of preventing damage to a heating unit.

Background Art

In general, an electric heater is a heating apparatus which uses heat generated when a
current is conducted through a heating element. Electric heaters are typically manu-
factured by winding or processing heating wires in a specific shape. For instance, the
electric heaters may have a structure, in which heating wires wound onto a mica plate
or wound in a certain shape are placed inside a quartz tube, or in which a specific
material is filled between heating wires and a stainless tube having a certain distance
therebetween after the heating wires are placed in the stainless tube.

The related art electric heater, i.e., the heater using the heating wires, may have a
problem of oxidation caused by direct contacting by air when heated as well as a
structural problem to support the heating wires.

Considering these problems, a so-called plane heater which is formed by coating a
heating element onto a substrate of a ceramic, glass, aluminum, stainless steel, etc. has
recently been used. Such a plane heater facilitates a space utilization due to its
thinness, and is good for an instantaneous heating due to its short heat transfer path,
thereby being increasingly used.

Figure 1 is an exemplary perspective view of a related art electric heater, and Figure
2 is an enlarged view showing the main parts of the electric heater in Fig. 1. As shown
in the drawings, an electric heater 20 may include a plate-shaped base 21 installed to
be exposed on an upper surface of a table or a kitchen counter 10, or the like, a heating
unit 31 formed on a surface of the base 21, and a power connection unit 41 for
supplying power to the heating unit 31.

The base 21 is made of a glass member and is formed to have a plate shape.
Generally, cooking utensils (not shown) are placed on the surface of the base 21, i.e.,
on an upper surface of the base 21. The heating unit 31 and the power connection unit
41 are disposed at another surface of the base 21, i.e., at a lower surface of the base 21.
Indication lines 22 for indicating the positions where the cooking utensils are to be
placed and a plurality of manipulation buttons 24 for manipulating the heating unit 31,
are provided on the upper surface of the base 21.

Further, the heating unit 31 may include an electric resistor implemented as arc-

shaped portions 32 and concentrically spaced from each other in a radial direction from
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the central portion, and curved portions 33 for connecting the arc-shaped portions 32,
thereby forming a consecutively connected curved line shape. The heating unit 31 is
connected to the power connection unit 41 so as to be connected to the mains power.

However, in the related art electric heater, when the heating unit 31 is formed in the
consecutively curved line shape, a plurality of curved portions 33 having a relatively
small curvature (radius of curvature) are formed, which easily leads to a thermal stress
concentration therein. Accordingly, cracking, dielectric breakdown, etc. may easily
occur at the curved portions 33 or at a periphery of the curved portions 33, compared
to at the arc-shaped portions 31 or at a periphery of the arc-shaped portions 31, thus to
cause a problem of reducing its service life.

Figure 3 is an exemplary bottom view showing another related art electric heater. As
shown in Fig. 3, an electric heater 50 may include a base 51 disposed to be exposed on
an upper surface of a kitchen counter, a table, etc., and a heating unit 61 disposed on a
plate surface of the base 51.

The heating unit 61 configured to heat a cooking utensil is formed at another surface
of the base 51, i.e., at a lower surface thereof. The heating unit 61 may include arc-
shaped portions 63 having an arc shape and concentrically disposed with respect to
each other, and connecting portions 65 connecting the arc-shaped portions 63. The
heating unit 61 is connected to a power connection unit 71 so as to be connected to the
mains power. The heating unit 61, i.e., the arc-shaped portions 63 and the connection
portions 65 are implemented as an electric resistor having a large electrical resistance
value.

Meanwhile, the cooking utensil may be placed eccentrically, without being aligned
onto the center of the heating unit 61. As shown in the dashed line 67 in Fig. 3, if the
cooking utensil is placed eccentrically, the heating unit 61 may be divided into two
areas comprised of a contact area 68 contacted by the cooking utensil and capable of
heat conduction to the cooking utensil, and a non-contact area 69 not contacted by the
cooking utensil and thusly incapable of heat conduction to the cooking utensil. Here,
the interface formed between the contact area 68 and the non-contact area 69 increases
the probability of a thermal/electrical breakdown due to an increase in the temperature
gradient.

In the related art electric heater, however, the heating unit 61 is concentrically
disposed in a long-and-thin arc shape. Thus, the interface between the contact area 68
and the non-contact area 69 becomes long, thereby increasing the probability of a
thermal/electrical breakdown. Accordingly, damage or cracking easily occurs, thus to
reduce its life.

In addition, the connection portions 65 connecting the arc-shaped portions 63 are

structured to have a relatively small radius of curvature, thereby causing a con-
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centration of the thermal stress (or temperature stress), thus to generate cracking or a
dielectric breakdown even at a relatively low power level. Accordingly, there is a limit
to enhance the output by more than a certain level.

Disclosure of Invention

Technical Problem

Therefore, it is an object of the present invention to provide an electric heater which
can prevent damage to a heating unit.

It is another object of the present invention to provide an electric heater which can
prevent damage to a heating unit by controlling a thermal stress concentration and can
enhance the output of the electric heater.

It is another object of the present invention to provide an electric heater which can

prevent damage to a heating unit due to eccentric placement of a cooking utensil.

Technical Solution

To achieve these and other advantages and in accordance with the purpose of the
present invention, as embodied and broadly described herein, there is provided an
electric heater, including: a base; and a heating unit having a plurality of unit heating
elements disposed on a plate surface of the base, and at least one of heating connection
portions configured to heat and conductively connecting the unit heating elements to
each other and non-heating connection portions configured not to heat and con-
ductively connecting the unit heating elements to each other.

Further, the unit heating elements may be disposed radially.

In addition, the unit heating elements are connected to a first power connection
portion for supplying power.

Also, the unit heating elements may be formed to have a linear or curved line shape.

Also, the heating unit may include a first heating portion, and a second heating
portion disposed parallel to one side of the first heating portion.

Also, the heating unit may include a first heating portion, and a second heating
portion disposed inside or outside the first heating portion.

Further, the second heating portion may have unit heating elements in a linear or
curved line shape.

Further, the unit heating elements of the second heating portion may be connected by
heating connection portions configured to heat and for conductively connecting the
unit heating elements to each other, or by non-heating connection portions configured
not to heat.

Also, the second heating portion may further include a second power connection

portion for supplying power.

Brief Description of the Drawings
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[26] In the drawings:

[27] Figure 1 is a plan view showing an installation of a related art electric heater;

[28] Figure 2 is an enlarged view showing main parts of the electric heater in Fig. 1;

[29] Figure 3 is an exemplary bottom view showing another related art electric heater;

[30] Figure 4 is a bottom view showing an electric heater according to a first embodiment
of the present invention;

[31] Figure 5 is a bottom view showing an electric heater according to a second em-
bodiment of the present invention;

[32] Figure 6 is a bottom view showing an electric heater according to a third embodiment
of the present invention;

[33] Figure 7 is a bottom view showing an electric heater according to a fourth em-
bodiment of the present invention;

[34] Figure 8 is a bottom view showing an electric heater according to a fifth embodiment
of the present invention;

[35] Figure 9 is a diagram showing an operation state when a cooking utensil is eccen-
trically disposed on the electric heater in Fig. 8;

[36] Figure 10 is a bottom view showing an electric heater according to a sixth em-
bodiment of the present invention;

[37] Figure 11 is a diagram showing an operation state when a cooking utensil is eccen-
trically disposed on the electric heater in Fig. 10; and

[38] Figure 12 is a bottom view showing an electric heater according to a seventh em-
bodiment of the present invention.
Mode for the Invention

[39] Reference will now be made in detail to embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

[40] Hereinafter, a electric heater according to the present invention will be explained.

[41] Figure 4 is a bottom view showing an electric heater according to a first embodiment
of the present invention. As shown in the drawing, the electric heater 110 may include
a base 111, and a heating unit 121 having a plurality of unit heating elements 123 each
implemented as an electrical resistor and spaced from each other on a plate surface of
the base 111, and non-heating connection portions 125 conductively connecting the
unit heating elements 123 to each other.

[42] The base 111 is made of a glass member and is formed to have a rectangular plate

shape. Cooking utensils, etc. may be placed on a surface of the base 111, i.e., on an
upper surface thereof. The unit heating elements 123 and the non-heating connection
portions 125 are formed by a method of coating, etc. at another surface of the base 111,

i.e., at a lower surface thereof. Here, the base 111 may be formed of a stainless steel,
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ceramic, aluminum, or the like. The heating unit 121 is disposed to be insulated with
the base 111.

The heating unit 121 is provided with the plurality of unit heating elements 123 in a
circular ring shape having one end thereof open and concentrically disposed to each
other, and the non-heating connection portions 125 conductively connecting the unit
heating elements 123 to each other. Each of the unit heating elements 123 has a
uniform width, and is spaced from one another with a certain gap therebetween. This is
to uniformly heat over the entire area.

Meanwhile, the non-heating connection portions 125 are formed of a material having
a low electrical resistance (e.g., Ag, silver alloy, etc.), compared to the unit heating
elements 123. This is to reduce a heating value when powered, compared to the unit
heating elements 123, thereby preventing cracking and/or dielectric breakdown due to
a temperature increase in the connection area of the heating unit 121 when heated.

A plurality of heating units 121 may be provided so as to control the heating value.
Each of the heating units 121 is connected to respective power connection units 127 for
supplying power. A control circuit (not shown) for controlling the heating units 121 is
respectively connected to the power connection units 127. This is to supply power
either separately or simultaneously, by a combination of the power connection units
127, and thus to allow each of the heating units 121 to heat individually or simul-
taneously, thereby controlling the heating value according to a cooking type or cooked
status. It should be noted that the power connection units 127 are not for heating, but
for power supply. Accordingly, the power connection units 127 may be formed of the
same material as the non-heating connection portions 125.

With this construction, the non-heating connection portions 125 have a small heating
value when powered, thereby not causing cracking and dielectric breakdown due to a
temperature increase. Based on this, an operation may be stably performed even at a
relatively high power level, thereby enhancing the capacity of the electric heater.

Figure 5 is a bottom view showing an electric heater according to a second em-
bodiment of the present invention. As shown in the drawing, the electric heater 150
according to the present invention may include a base 151, and a heating unit 161
having a plurality of unit heating elements 165 each implemented as an electrical
resistor and spaced from each other on a plate surface of the base 151, and non-heating
connection portions 167 conductively connecting the unit heating elements 165 to each
other. Here, the base 151 is formed of a glass member, and the non-heating connection
portions 167 are formed of a material having a low electrical resistance (e.g., Ag, silver
alloy, etc.) so as to have a small heating value, compared to the unit heating elements
165 implemented as electrical resistors.

The unit heating elements 165 are each formed to have a bar shape having a certain
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width and length, and are disposed in parallel. This is to prevent a damage due to a
temperature gradient in case a cooking utensil is eccentrically placed with respect to
the unit heating elements 165. That is, as shown in the dashed circle 171 in Fig. 5,
when a cooking utensil is eccentrically placed, some of the unit heating elements 165
have an interface between a contact area 172 having heat transfer with the cooking
utensil and a non-contact area 173 having no heat transfer. Here, the unit heating
elements 165 are formed to have a bar shape, thereby reducing the size of the interface
and also preventing the occurrence of thermal/electrical damage due to a temperature
gradient increase at the interface.

Meanwhile, the heating unit 161 is provided with a first heating portion 162a and a
second heating portion 162b for being separately supplied with power so as to control
the heating value. The first heating portion 162a and the second heating portion 162b
are respectively connected to first power connection portions 181 and second power
connection portions 183 so as to be connected to the power. Here, the first power
connection portions 181 and the second power connection portions 183 may be
connected to the power selectively or simultaneously, thereby controlling the heating
value.

With this construction, the non-heating connection portions 167 of both the first
heating portion 162a and the second heating portion 162b have a relatively small
heating value when powered. Accordingly, the temperature does not increase too high,
thus to prevent the occurrence of cracking and dielectric breakdown due to a high tem-
perature. Meanwhile, the first and second heating portions 162a, 162b may be used to
simultaneously heat different cooking utensils or a cooking utensil of a large size.
Further, since the unit heating elements 165 of both the first heating portion 162a and
the second heating portion 162b are formed to have a bar shape, in case a cooking
utensil is eccentrically placed, damage caused by a temperature increase can be
prevented.

Figure 6 is a bottom view showing an electric heater according to a third embodiment
of the present invention. As shown in the drawing, the electric heater 210 according to
the present invention may include a base 211, and a heating unit 221 having a plurality
of unit heating elements 225, 235 each implemented as an electrical resistor and spaced
from each other on a plate surface of the base 211, and non-heating connection
portions 227, 237 conductively connecting the unit heating elements 225, 235 to each
other.

The heating unit 221 is provided with a first heating portion 222 disposed in a
radiating direction, and a second heating portion 232 disposed radially inside of the
first heating portion 222. The first heating portion 222 and the second heating portion

232 are respectively connected to first power connection portions 241 and second
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power connection portions 243 for separately being supplied with power.

Meanwhile, the first heating portion 222 is configured to have a plurality of unit
heating elements 225 each having a bar shape and disposed outside the second heating
portion 232 so that inner and outer ends thereof can respectively form circular shapes,
and non-heating connection portions 227 configured not to heat and conductively
connecting the unit heating elements 225 to each other.

The second heating portion 232 is configured to have a plurality of unit heating
elements 235 each having a bar shape and disposed parallel so that the outer ends
thereof can form a circular shape, and non-heating connection portions 237 configured
not to heat and conductively connecting the unit heating elements 235 to each other.
Each of the unit heating elements 235 of the second heating portion 232 is formed to
have a different length so that outer ends thereof can form a circular shape.

The heating values of the first heating portion 222 and the second heating portion
232 may be appropriately controlled, by selectively connecting power to one of the
first power connection portions 241 and the second power connection portions 243, or
by simultaneously connecting to the first and second power connection portions 241,
243.

With such configuration, each of the non-heating connection portions 227, 237 of the
first and second heating portions 222, 232 does not have a high temperature when
powered, thereby not generating cracking and dielectric breakdown as well as
performing a stable operation even at a high power level. In addition, cooking utensils
of different sizes may be heated by separately using the first and second heating
portions 222, 232. When the first and second heating portions 222, 232 are simul-
taneously used, a cooking utensil of a large size can be quickly heated. Further, each of
the unit heating elements 225, 235 of the first and second heating portions 222, 232 has
a bar shape, thereby preventing damage caused by a high temperature when cooking
utensils are eccentrically positioned.

Figure 7 is a bottom view showing an electric heater according to a fourth em-
bodiment of the present invention. As shown in the drawing, the electric heater 250
according to the present invention may include a base 251, and a heating unit 261
having a plurality of unit heating elements 265, 275 each implemented as an electrical
resistor and spaced from each other on a plate surface of the base 251, and non-heating
connection portions 267, 277 conductively connecting the unit heating elements 265,
275 to each other.

The base 251 is made of a glass member, and is formed to have a rectangular plate
shape. The unit heating elements 265, 275 and the non-heating connection portions
267, 277 are disposed at a lower surface of the base 251.

The heating unit 261 is provided with, according to its position, a first heating
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portion 262, and a second heating portion 272 disposed inside with respect to the first
heating portion 262.

The first heating portion 262 is provided with a plurality of unit heating elements 265
disposed outside of the second heating portion 272 in a radial shape,and non-heating
connection portions 267 configured not to heat and conductively connecting the unit
heating elements 265 to each other.

The second heating portion 272 is provided with a plurality of unit heating elements
275 having an arc-shape and concentrically disposed with respect to each other, and
non-heating connection portions 267 configured not to heat and conductively
connecting the unit heating elements 275 to each other.

The first and second heating portions 262, 272 are respectively connected to first
power connection portions 281 and second power connection portions 283 so as to be
connected to power. A control circuit (not shown) for selectively supplying power is
respectively connected to the first and second heating portions 262, 272.

With such configuration, the first and second heating portions 262, 272 are prevented
from a temperature increase by the non-heating connection portions 267, 277, thereby
preventing the occurrence of cracking and dielectric breakdown. In addition, when a
cooking utensil is eccentrically positioned, the unit heating elements 265 of the first
heating portion 262 have a relatively small non-contact area, which has no heat transfer
with the cooking utensil. Thus, thermal/electrical damage due to a high temperature
can be prevented.

Figure 8 is a bottom view showing an electric heater according to a fifth embodiment
of the present invention. Figure 9 is a diagram showing an operation state when a
cooking utensil is disposed eccentrically on the electric heater in Fig. 8. As shown in
the drawings, the electric heater 310 according to the present invention may include a
base 311, a plurality of unit heating elements 325, 335 each implemented as an
electrical resistor and radially disposed on the base 311, and first and second power
connection portions 371, 372 for supplying power to the unit heating elements 325,
335.

The base 311 is made of a glass member, and is formed to have a rectangular plate
shape. Cooking utensils may be placed on an upper surface of the base 311.

Further, a heating unit 320 is disposed at a lower surface of the base 311 so as to heat
the cooking utensils when power is supplied. The heating unit 320 includes a first
heating portion 321 disposed in a radiating direction, and a second heating portion 351
disposed radially inside with respect to the first heating portion 321.

The first heating portion 321 is configured to have an outer heating section 322
disposed in a radiating direction, and an inner heating section 332 disposed radially

inside of the outer heating section 322. The outer heating section 322 is provided with
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a plurality of unit heating elements 325 each formed to have a bar or rectangular plate
shape and disposed radially, and heating connection portions 326 conductively
connecting the unit heating elements 325 to each other and configured to heat when
conducted. The unit heating elements 325 are each implemented as a heating element
having a large electrical resistance value and are spaced from each other in a circum-
ferential direction with a certain width and interval. The heating connection portions
326 may be integrally formed by using the same material as the unit heating elements
325 so as to heat when powered.

The inner heating section 332 is provided with a plurality of unit heating elements
335 each having a bar or rectangular plate shape and radially disposed, and heating
connection portions 336 conductively connecting the unit heating elements 335 to each
other and being configured to heat when powered.

The second heating portion 351 is provided with a plurality of unit heating elements
355 each having an arc shape and spaced from each other in a radial direction, and
heating connection portions 356 connecting the unit heating elements 355.

Further, the first and second heating portions 321, 351 are respectively connected to
first power connection portions 371 and second power connection portions 373 so as to
be connected to power. A control circuit (not shown) is respectively connected to the
first and second power connection portions 371, 373. The control circuit may be
configured to control a heating value by allowing the first and second heating portions
321, 351 to heat simultaneously or according to its connected state.

With such construction, when cooking utensil is eccentrically placed on an upper
surface of the base 311, as shown in the dashed line 341 in Fig. 9, the unit heating
elements 325, 335 of the first heating portion 321 are radially disposed. Accordingly,
only a very short interface is formed between a contact area 342 of the unit heating
elements 325 contacting the cooking utensil and a non-contact area 343, thereby
preventing the occurrence of cracking and dielectric breakdown, by reducing the
probability of a localized hot spot.

Figure 10 is a bottom view showing an electric heater according to a sixth em-
bodiment of the present invention. Figure 11 is a diagram showing an operation state
when a cooking utensil is disposed eccentrically on the electric heater in Fig. 10. As
shown in the drawings, the electric heater 410 according to the present invention may
include a base 411, and first and second heating units 421, 431 spaced from each other
in a radial direction on a plate surface of the base 411. And, the first and second
heating units 421, 431 are provided with unit heating elements 425, 435 disposed
radially, and connection portions 426, 436 conductively connecting the unit heating
elements 425, 435 to each other.

The unit heating elements 425, 435 are each implemented as a heating element, and
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the connection portions 426, 436, as a heating element, are integrally formed with the
unit heating elements 425, 435, thereby heating when powered.

With such construction, when a cooking utensil is placed eccentrically on an upper
surface of the base 411, the unit heating elements 425 have a relatively small interface
between an area contacting a bottom of the cooking utensil and a non-contact area,
thereby having a small temperature increase and preventing damage due to a tem-
perature increase. In addition, when the second heating unit 431 is used to heat a
relatively small-sized cooking utensil, as shown in the dashed line 441 in Fig. 11, even
though the cooking utensil is placed eccentrically, the unit heating elements 435 of the
second heating unit 431 are radially disposed. Accordingly, the interface between a
contact area 442 contacting the cooking utensil and a non-contact area 443 not
contacting the cooking utensil becomes small, thereby preventing damage due to a
temperature increase.

Figure 12 is a bottom view showing an electric heater according to a seventh em-
bodiment of the present invention. As shown in the drawing, the electric heater 510
according to the present invention may include a base 511, and first and second heating
units 521, 531 spaced from each other in a radial direction on a plate surface of the
base 511. And, the first and second heating units 521, 531 are provided with radially
disposed unit heating elements 525, 535, and non-heating connection portions 526, 536
conductively connecting the unit heating elements 525, 535 to each other.

The unit heating elements 525, 535 are each implemented as a heating element, and
the non-heating connection portions 526, 536 are formed of a material having a small
heating value (e.g., Ag, silver alloy, etc.) compared to the heating elements, not so as
to generate heat when powered.

With such configuration, when a cooking utensil is disposed eccentrically on the
upper surface of the base 511, the unit heating elements 525 of the first heating portion
521, being radially disposed, thereby form only a small interface between a contact
area contacting with the cooking utensil and a non-contact area. Accordingly, the tem-
perature does not increase too high, and damage due to a temperature increase can be
prevented.

Also, when the second heating portion 531 is used for a small-sized cooking utensil,
even if the cooking utensil is disposed eccentrically, the unit heating elements 535 of
the second heating portion 531, being radially disposed, thereby form a small interface
between a contact area 542 contacting with the cooking utensil and a non-contact area
543, thus to prevent damage due to a temperature increase.

In addition, the non-heating connection portions 526, 536 connecting the unit heating
elements 525, 535 of the first and second heating portions 521, 531 generate less heat

when powered. Therefore, even though a thermal stress concentration is focused
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thereat, the temperature is not too high, thereby not generating cracking and/or di-

electric breakdown, thus to stably operate even at a relatively high level power.
The foregoing embodiments and advantages are merely exemplary and are not to be

construed as limiting the present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is intended to be illustrative, and
not to limit the scope of the claims. Many alternatives, modifications, and variations
will be apparent to those skilled in the art. The features, structures, methods, and other
characteristics of the exemplary embodiments described herein may be combined in
various ways to obtain additional and/or alternative exemplary embodiments.

As the present features may be embodied in several forms without departing from the
characteristics thereof, it should also be understood that the above-described em-
bodiments are not limited by any of the details of the foregoing description, unless
otherwise specified, but rather should be construed broadly within its scope as defined
in the appended claims, and therefore all changes and modifications that fall within the
metes and bounds of the claims, or equivalents of such metes and bounds are therefore
intended to be embraced by the appended claims.

Industrial Applicability

The electric heater according to the present invention may be used for cooking
utensils such as an electric rice-cooker, an electric kettle as well as for so-called "cook-
tops" disposed on a kitchen counter and/or a table of a kitchen.

The electric heater according to the present invention may be used for electric ap-
pliances such as an electric iron, a dish washer, a drum washing machine and/or a

heating mat, beauty aid as well as an industrial electric heater.
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[13]

Claims

An electric heater, comprising:

a base; and

a heating unit having a plurality of unit heating elements disposed on a plate
surface of the base, and at least one of heating connection portions configured to
heat and conductively connecting the unit heating elements to each other and
non-heating connection portions configured not to heat and conductively
connecting the unit heating elements to each other.

The electric heater of claim 1, wherein the unit heating elements are disposed
radially.

The electric heater of claim 2, wherein the unit heating elements are connected
by the heating connection portions.

The electric heater of claim 2, wherein the unit heating elements are connected
by the non-heating connection portions.

The electric heater of claim 2, wherein the unit heating elements are formed to
have a uniform width.

The electric heater of claim 2, wherein the unit heating elements are spaced from
each other by a predetermined interval.

The electric heater of claim 2, wherein the heating unit includes an outer heating
section, and an inner heating section disposed inside of the outer heating section.
The electric heater of claim 1, further comprising:

a first power connection portion for supplying power to the unit heating
elements.

The electric heater of claim 2, wherein the heating unit includes a first heating
portion, and a second heating portion disposed at one side of the first heating
portion.

The electric heater of claim 9, wherein the second heating portion includes unit
heating elements disposed in a linear or curved line shape.

The electric heater of claim 10, wherein a plurality of the unit heating elements
of the second heating portion are disposed radially, and are connected by heating
connection portions configured to heat and conductively connecting the unit
heating elements of the second heating portion to each other.

The electric heater of claim 10, wherein the unit heating elements of the second
heating portion are integrally formed in a curved line shape.

The electric heater of claim 10, wherein a plurality of the unit heating elements
of the second heating portion are formed in an arc shape, and are connected by

heating connection portions configured to heat and conductively connecting the
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[17]
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[20]

[21]
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[23]

[24]

[25]

[26]

[27]

unit heating elements of the second heating portion to each other.

The electric heater of claim 10, wherein a plurality of the unit heating elements
of the second heating portion are formed in an arc shape, and are connected by
non-heating connection portions configured not to heat and conductively
connecting the unit heating elements of the second heating portion to each other.
The electric heater of claim 9, further comprising:

first and second power connection portions for respectively supplying power to
the first and second heating portions.

The electric heater of claim 1, wherein the unit heating elements are formed in a
linear shape, and are connected by the non-heating connection portions.

The electric heater of claim 1, wherein the unit heating elements are formed in a
curved line shape, and are connected by the non-heating connection portions.
The electric heater of claim 16, wherein the unit heating elements are disposed
such that outer ends thereof form a tetragonal shape.

The electric heater of claim 16, wherein the unit heating elements are disposed
radially.

The electric heater of claim 19, wherein the unit heating elements are disposed
such that outer ends thereof form a circular shape.

The electric heater of claim 20, wherein the heating unit includes a first heating
portion of which inner and outer ends thereof form circular shapes, and a second
heating portion disposed radially inside of the first heating portion.

The electric heater of claim 21, wherein the second heating portion is provided
with a plurality of unit heating elements disposed in a linear or curved line shape.
The electric heater of claim 22, wherein the unit heating elements of the second
heating portion are formed in a bar shape, and disposed radially.

The electric heater of claim 23, wherein the unit heating elements of the second
heating portion are connected by the non-heating connection portions configured
not to heat and conductively connecting the unit heating elements to each other.
The electric heater of claim 22, wherein the second heating portion is provided
with a plurality of unit heating elements formed to have a bar shape and disposed
such that outer ends thereof form a circular shape.

The electric heater of claim 22, wherein the second heating portion is provided
with a plurality of unit heating elements having an arc shape and disposed con-
centrically to each other.

The electric heater of claim 1, wherein the heating unit includes

a first heating portion having unit heating elements disposed concentrically to
each other in an arc shape and connected by the non-heating connection portions,

and
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a second heating portion having a plurality of unit heating elements disposed
inside the first heating portion and disposed concentrically to each other, and
non-heating connection portions configured not to heat and conductively

connecting the unit heating elements to each other.
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