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(54) BURNER WITH TWO FLAME RINGS FOR A COOKING RANGE

(57) A burner includes a body; a cover disposed on
top of the body and coupled to the body to define amixing
tube in which gas and air flow and are mixed with each
other; and a head disposed on top of the cover and
configured to generate a flame, wherein the head in-
cludes: a first flame generation portion disposed in a
central area of the head and a second flame generation
portion disposed in an outer area of the head. The body,
the cover, and the head are configured such that: the gas

discharged from the mixing tube is divided into two por-
tions flowing (in opposite directions) in an outer area of
the body, then, the two portions of the gas flow through
the cover, and then, a portion of each of the two portions
flows into the second flame generation portion, while a
remaining portion of each of the two portions flows from
the outer area of the head to the central area thereof and
flows into the first flame generation portion.
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Description

[0001] The present disclosure relates to a burner, and
more specifically, a burner with a simplified flow channel
structure for flow of gas.
[0002] The contents as described in this Background
Section simply provides background information on the
present disclosure and does not constitute a prior art.
[0003] A burner emits a flame and generally receives
gas from an external source and ignites the gas to gen-
erate a flame. The burner may be installed in a cooking
appliance.
[0004] The burner may be used in a gas range or a
cooktop of a combined cooking appliance that uses both
gas and electricity, andmay receive gas from an external
source and combust the gas to generate a flame.
[0005] The burner may be composed of two flame
generation portions, and each of the two flame genera-
tion portions generally generates a flame having a ring
shape. The two flame generation portions may generate
an inner flame in a small ring shape and an outer flame in
a large ring shape surrounding the small ring shape,
respectively.
[0006] In this structure, it is common that separate gas
flow paths are respectively formed for the two flame
generation portions to deliver combusted gas between
the two flame generation portions spaced apart from
each other. In this general structure, a plurality of gas
flow paths independent of each other should be provided
in the burner.
[0007] Furthermore, since the burner is provided with
multiple gas injection holes, a plurality of pipes connect-
ing the external source and the gas injection holes of the
burner to each other should be provided.
[0008] The burner of the above-described structure
has a complicated structure to form a gas flow path,
making the overall structure of the burner complicated.
Therefore, due to the complicatedstructure, thegasdoes
not flow smoothly, burner performance deteriorates, and
a manufacturing cost increases.
[0009] To solve this problem, it is necessary to manu-
facture a burner that has a single gas injection hole and a
gas flow path connected to the hole and divided into to a
plurality of flame generation portions spaced apart from
each other.
[0010] A burner may generally be provided with a
plurality of flamegeneration portions. Ring-shaped flame
generation portions may be arranged to be spaced apart
from each other in a radial direction of the burner.
[0011] In the burner of this structure, a structure is
needed to propagate the flame from one flame genera-
tion portion to another flame generation portion. For
example, during initial ignition, a flame may be first gen-
erated in one flame generation portion among the plur-
ality of flame generation portions, and then may propa-
gate therefrom to another flame generation portion to
generate a flame.
[0012] Furthermore, when the fire is extinguished in

any one flame generation portion of the plurality of flame
generation portions due to disturbance such as wind, the
flame of another flame generation portion that is being
burned may propagate to the extinguished flame gen-
eration portion, thereby generating a flame again in the
extinguished flame generation portion.
[0013] Accordingly, a propagating structure that may
propagate the flame between adjacent ones of the plur-
ality of flame generation portions is needed. This flame
propagating structure needs to have a structure that
allows the flame to propagate smoothly between the
flame generation portions. Furthermore, the propagating
structure needs to have a structure that suppresses the
increase in incomplete combustion.
[0014] Apurposeof thepresent disclosure is to provide
a burner with a structure that improves performance and
saves a production cost.
[0015] Furthermore, a purpose of the present disclo-
sure is toprovideaburnerwithastructure that simplifiesa
path through which gas flows.
[0016] Furthermore, a purpose of the present disclo-
sure is to provide a burner with a structure that smoothly
guides the flow of gas.
[0017] Furthermore, a purpose of the present disclo-
sure is to provide a burner with a structure capable of
propagating a flame between adjacent ones of a plurality
of flame generating portions spaced apart from each
other.
[0018] Furthermore, a purpose of the present disclo-
sure is to provide a burner with a structure that smoothly
re-ignites the flame in an extinguished flame generation
portion of the plurality of flame generation portions.
[0019] Purposes according to the present disclosure
are not limited to the above-mentioned purpose. Other
purposes and advantages according to the present dis-
closure that are notmentionedmaybeunderstoodbased
on following descriptions, and may be more clearly un-
derstood based on embodiments according to the pre-
sent disclosure. Further, it will be easily understood that
the purposes and advantages according to the present
disclosure may be realized using means shown in the
claims or combinations thereof.
[0020] The invention is specified by the independent
claim. Preferred embodiments are defined in the depen-
dent claims. A burner according to one embodiment may
include a body; a cover disposed on top of the body and
coupled to the body to define a mixing tube in which gas
and air flow and are mixed with each other; and a head
disposedon topof the cover and configured togenerate a
flame,wherein thehead includes: a first flamegeneration
portion disposed in a central area of the head and a
second flame generation portion disposed in an outer
area of the head.
[0021] The body, the cover, and the head are config-
ured such that: thegasdischarged from themixing tube is
divided into two portions flowing (preferably in opposite
directions) in an outer area of the body, then, the two
portions of the gas flow through the cover, and then, a
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portion of each of the two portions flows into the second
flame generation portion, while a remaining portion of
each of the two portions flows from the outer area of the
head to the central area thereof and flows into the first
flame generation portion. Accordingly, the burnermay be
configured such that the gas discharged from the single
mixing tube may be supplied into the first flame genera-
tion portion and the second flame generation portion in a
divided manner.
[0022] The body may include a first guide tube con-
nected to an outlet of the mixing tube in the outer area of
the body, wherein the first guide tube has two divided
portions connected to the outlet of the mixing tube and
extending in a circumferential direction of the body and
respectively in opposite directions, wherein a portion of
the first guide tube is closed with the cover, and the gas
flows in the first guide tube.
[0023] The first guide tube has an inclined guide sur-
face formed on each of a distal end of the two divided
portions thereof configured to change a flow direction of
the gas so that the gas gradually rises upwardly. The
inclined guide surface may induce a smooth flow of gas
by gently changing the flow direction of the gas.
[0024] A through-hole through which the gas flows is
formed in the cover in an area at least partially over-
lapping the inclined guide surface. The through-hole
includes a pair of through-holes disposed in an outer
area of the cover and spacedapart fromeach other along
a circumferential direction of the cover. The pair of
through-holes may facilitate the flow of gas.
[0025] The burner may include a flame propagation
portion as a space in which the flame propagates be-
tween the first flame generation portion and the second
flame generation portion.
[0026] The head includes a propagation portion-defin-
ing protrusion protruding upwardly from the upper sur-
face of the head, wherein the propagation portion-defin-
ing protrusion includes a pair of propagation portion-
defining protrusions disposed on both opposing sides
of the flame propagation portion, respectively so as to
define the flame propagation portion therebetween. The
propagation portion-defining protrusion may include a
propagation hole that discharges gas into the flame
propagation portion.
[0027] The propagation portion-defining protrusion
may include a first protrusion, and a second protrusion
spaced apart from the first protrusion in a circumferential
direction, wherein the first and second protrusions define
the flame propagation portion.
[0028] The propagation hole may include a plurality of
first propagationholes formed in thefirst protrusion, anda
second propagation hole formed in the second protru-
sion. The first propagation holesmay be provided so that
a spacing in a radial direction of the head between gas
outlets of the first propagation holes in which the flame
may be generated is larger than a spacing in a radial
direction of the head between gas inlets of the first
propagation holes. Accordingly, the merging between

the flames in the gas outlets may be suppressed.
[0029] The first propagation hole may include a pair of
first propagation holes spaced apart from each other in
the radial direction, while the second propagation hole
may be positioned between the pair of first propagation
holes in the radial direction. Therefore, the plurality of first
propagation holes and the second propagation hole may
bearrangedalternatelywith eachother in the longitudinal
direction of the flame propagation portion, and accord-
ingly, the plurality of flames may be generated so as be
spaced fromeachotherbyasmall spacing.Thisstructure
may facilitate the propagation of the flame.
[0030] Aburner according toanother embodimentmay
include a body; a cover disposed on top of the body and
coupled to the body to define a mixing tube in which gas
and air flow and are mixed with each other; and a head
disposedon topof the cover and configured togenerate a
flame,wherein thehead includes: a first flamegeneration
portion disposed in a central area of the head and a
second flame generation portion disposed in an outer
area of the head.
[0031] The body, the cover, and the head are config-
ured such that: the gas discharged from the mixing tube
flows through the cover and flows to the central area of
the cover, and then is divided into portions in the central
area of the cover, and then one thereof flows into the first
flame generation portion, and the other thereof flows to
the outer area of the cover and flows into the second
flame generation portion.
[0032] Accordingly, the burnermaybe configured such
that the gas discharged from the single mixing tube may
be supplied into the first flame generation portion and the
second flame generation portion in a divided manner.
[0033] The head may include a spreading hole which
connected to thesecondguide tube,wherein thegasmay
flow through the spreading hole.
[0034] The head may include a gas spreading portion
throughwhich the gas having flowed through the spread-
ing hole spreads, wherein the gas spreading portion is a
space surroundedwith the upper surface of the head and
the secondflamegenerationportion, and thegas spread-
ing portion extends along a circumference of the head.
[0035] The upper surface of the head has an inclined
spreading surface disposed at a position where the
spreading hole and the gas spreading portion are con-
nected to each other, wherein the inclined spreading
surface contacts each of both opposing ends of the
spreading hole, and is inclined in a circumferential or
radial direction of the head. The gas flowing along the
inclined spreading surface may be spread uniformly
throughout the gas spreading portion.
[0036] The gas that has flowed through the through-
hole may flow from the outer area of the head to the
central area of the head through the second guide tube
and then may be divided into the portions.
[0037] One of the portions thereof reaches the first
flame generation portion and is injected through the first
flame hole, and is burned. The other of the portions of the
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gas flows from the central area of the head to the outer
areaof theheadagain through thesecondguide tubeand
flows through the spreading hole, and then, reaches the
second flame generation portion, and is injected through
the second flame hole and is burned.
[0038] In the burner according to the present disclo-
sure, compared to a structure in which the external
source is connected to a plurality of pipes, and a plurality
of gas flowpaths respectively connected to theplurality of
pipes and the flame generation portions are provided
independently of each other, an overall structure of the
burner according to an embodiment of the present dis-
closure may be simplified. Furthermore, the burner ac-
cording to an embodiment of the present disclosure may
be connected to anexternal source throughasingle pipe.
This simple structure allows for smooth flow of the gas
inside the burner, improves burner performance, and
saves a manufacturing cost of the burner.
[0039] Furthermore, in the burner according to the
present disclosure, the first guide tube has the inclined
guide surface formed on each of a distal end of the two
divided portions thereof configured to change a flow
direction of the gas so that the gas gradually rises up-
wardly. This structuremay induce smooth flowof the gas.
That is, the gas flowing through the first guide tube may
be guided along the inclined guide surface so as to rises
gradually, thereby allowing smooth flow of the gas.
[0040] Furthermore, in the burner according to the
present disclosure, the through-holemay include the pair
of the through-holes arranged circumferentially spaced
apart from each other and disposed in the outer area of
the cover. Therefore, compared to the case where gas
flows into the head at one location, the gas flowing
through the pair of through-holes spacedapart fromeach
other may flow smoothly into the second flame genera-
tion portion or the central area of the head.
[0041] Furthermore, in the burner according to the
present disclosure, the first propagation holes may be
provided so that a spacing in a radial direction of the head
between gas outlets of the first propagation holes in
which the flame may be generated is larger than a spa-
cing in a radial direction of the head between gas inlets of
the first propagation holes. Due to this structure, the
merging between the flames respectively generated in
the first propagation holes adjacent to each othermay be
effectively suppressed.
[0042] Furthermore, in the burner according to the
present disclosure, the plurality of first propagation holes
and the second propagation hole may be arranged alter-
nately with each other in the longitudinal direction of the
flame propagation portion, and accordingly, the plurality
of flames may be generated so as be spaced from each
other by a small spacing. Therefore, the flame propaga-
tion portion may have a plurality of locations which are
arranged in the longitudinal direction of the flame propa-
gationportionandatwhich theflamesaregenerated, and
thus the flame may easily propagate along the flame
propagation portion. Therefore, initial ignition or re-igni-

tion of the first flame generation portion and the second
flame generation portion may be facilitated.
[0043] Furthermore, in the burner according to the
present disclosure, due to the gas discharge hole, the
propagation hole, and the flameguiding portion arranged
to be spaced apart from each other in the radial direction
of the head, the flame may smoothly propagate from the
first flame generation portion to the second flame gen-
eration portion or vice versa.
[0044] Due to smooth flame propagation between the
first flame generation portion and the second flame gen-
eration portion, any extinguished flame generation por-
tion may be immediately re-ignited. Thus, the perfor-
mance of the burner may be improved.
[0045] Furthermore, in the burner according to the
present disclosure, while the gas flowing into the gas
spreading portion through the spreading hole flows
further upwardly, the gas may be guided along the in-
clined spreading surface so as to smoothly spread into
the gas spreading portion and then be uniformly distrib-
uted throughout the gas spreading portion. As a result,
the second flame generation portion may receive a uni-
form supply of the gas in its circumferential direction and
thus generate a uniform flame in its circumferential direc-
tion.
[0046] Furthermore, in the burner according to the
present disclosure, the gas discharged from the single
mixing tube may be divided into the portions which may
be respectively supplied to the plurality of flame genera-
tion portions radially spaced apart from each other in the
burner. Due to this structure, the flow channels for gas
supply to the flame generation portions may be inte-
grated with each other. The gas may be fed to the burner
using a single supply pipe, and the flow channel structure
in the burner may be simplified.
[0047] In addition to the above-mentioned effects, the
specific effects of the present disclosure are described
below along with the description of the specific details for
carrying out the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0048]

FIG. 1 is a perspective view showing a burner ac-
cording to one embodiment.

FIG. 2 is a side view of FIG. 1.

FIG. 3 is a rear view of FIG. 1.

FIG. 4 is an exploded top perspective view of FIG. 1.

FIG. 5 is an exploded bottom perspective view of
FIG. 1.

FIG. 6 is a side cross-sectional view of a burner.
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FIG. 7 is a perspective view showing a body and a
cover of a burner.

FIG. 8 is an exploded view of FIG. 7.

FIG. 9 is a top view of FIG. 7.

FIG. 10 is a bottom view of FIG. 7.

FIG. 11 is a perspective view of a body.

FIG. 12 is a top view of FIG. 11.

FIG. 13 is a perspective view of a cover.

FIG. 14 is a bottom view of FIG. 13.

FIG. 15 is a top view of FIG. 13.

FIG. 16 is a perspective view showing a cover and a
head.

FIG. 17 is an exploded top perspective view of FIG.
16.

FIG. 18 is a bottom perspective view of FIG. 16.

FIG. 19 is a top view of FIG. 16.

FIG. 20 is a perspective view of a head.

FIG. 21 is a bottom view of FIG. 20.

FIG. 22 is a top view of FIG. 20.

FIG. 23 is a view of FIG. 20 in a different direction.

FIG. 24 is an enlarged viewof a portion 24 of FIG. 23.

FIG. 25 is an enlarged viewof a portion 25 of FIG. 23.

FIG. 26 is a perspective view showing a state in
which an outer cap and an inner cap are installed
on a head.

FIG. 27 is a cross-sectional view of FIG. 26.

FIG. 28 is an enlarged viewof a portion 28 of FIG. 27.

FIG. 29 is a perspective view showing an inner cap.

FIG. 30 is a diagram for illustrating flow of gas in a
burner according to one embodiment.

FIG. 31 is an enlarged top view of a flame propaga-
tion portion of a head.

FIG. 32 is a diagram showing a state in which an

outer cap and an inner cap are installed on the head
in FIG. 31.

FIG. 33 is an enlarged perspective view of a flame
propagation portion in a head.

FIG. 34 is a diagram for illustrating flow of gas in the
flame propagation portion of the head.

FIG. 35 is a perspective view showing a burner
according to another embodiment.

FIG. 36 is a side view of FIG. 35.

FIG. 37 is a rear view of FIG. 35.

FIG. 38 is an exploded top perspective view of FIG.
35.

FIG. 39 is an exploded bottom perspective view of
FIG. 35.

FIG. 40 is a side cross-sectional view of a burner.

FIG. 41 is a perspective view showing a body and a
cover of a burner.

FIG. 42 is an exploded view of FIG. 41.

FIG. 43 is a top view of FIG. 41.

FIG. 44 is a bottom view of FIG. 41.

FIG. 45 is a perspective view of a body.

FIG. 46 is a top view of FIG. 45.

FIG. 47 is a perspective view of a cover.

FIG. 48 is a bottom view of FIG. 47.

FIG. 49 is a top view of FIG. 47.

FIG. 50 is a perspective view showing a cover and a
head.

FIG. 51 is an exploded top perspective view of FIG.
50.

FIG. 52 is a bottom perspective view of FIG. 50.

FIG. 53 is a top view of FIG. 50.

FIG. 54 is a perspective view of a head.

FIG. 55 is a bottom view of FIG. 54.

FIG. 56 is a top view of FIG. 54.

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 560 194 A1 10

FIG. 57 is a view of FIG. 54 in a different direction.

FIG. 58 is an enlarged viewof a portion 58 of FIG. 57.

FIG. 59 is an enlarged viewof a portion 59 of FIG. 57.

FIG. 60 is a perspective view showing a state in
which an outer cap and an inner cap are installed
on a head.

FIG. 61 is a cross-sectional view of FIG. 60.

FIG. 62 is an enlarged viewof a portion 62 of FIG. 61.

FIG. 63 is a perspective view showing an inner cap.

FIG. 64 is a diagram for illustrating flow of gas in a
burner according to one embodiment.

DETAILED DESCRIPTIONS

[0049] The above-mentioned purposes, features, and
advantageswill be described in detail laterwith reference
to the attached drawings. In describing the present dis-
closure, when it is determined that a detailed description
of the publicly known technology related to the present
disclosure may unnecessarily obscure the gist of the
present disclosure, the detailed description thereof will
be omitted. Hereinafter, a preferred embodiment accord-
ing to the present disclosure will be described in detail
with reference to the attached drawings. In the drawings,
identical reference numerals are used to indicate iden-
tical or similar components.
[0050] It will be understood that, although the terms
"first", "second", "third", and so onmay be used herein to
describe various elements, components, regions, layers
and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these
terms. These terms are used to distinguish one element,
component, region, layer or section from another ele-
ment, component, region, layer or section. Thus, a first
element, component, region, layer or section described
under could be termed a second element, component,
region, layer or section.
[0051] As used herein, the singular constitutes "a" and
"an" are intended to include the plural constitutes aswell,
unless the context clearly indicates otherwise.
[0052] It will be further understood that the terms "com-
prise", "comprising", "include", and "including" when
used in this specification, specify the presence of the
stated features, integers, operations, elements, and/or
components, but do not preclude the presence or addi-
tion of one or more other features, integers, operations,
elements, components, and/or portions thereof.
[0053] Throughout thepresent disclosure, "Aand/orB"
means A, B, or A and B, unless otherwise specified, and
"C to D" means C inclusive to D inclusive unless other-
wise specified.

[0054] A burner according to an embodiment may be
used in a gas range or a cooktop of a combined cooking
appliance that uses both gas and electricity, and may
receive gas fromanexternal source and combust the gas
to generate a flame.
[0055] The burner may be composed of two flame
generation portions, and each of the two flame genera-
tion portions generally generates a flame having a ring
shape. The two flame generation portions may generate
an inner flame in a small ring shape and an outer flame in
a large ring shape surrounding the small ring shape,
respectively.
[0056] In this structure, it is common that separate gas
flow paths are respectively formed for the two flame
generation portions to deliver combusted gas between
the two flame generation portions spaced apart from
each other. In this general structure, a plurality of gas
flow paths independent of each other should be provided
in the burner.
[0057] Furthermore, since the burner is provided with
multiple gas injection holes, a plurality of pipes connect-
ing the external source and the gas injection holes of the
burner to each other should be provided.
[0058] The burner of the above-described structure
has a complicated structure to form a gas flow path,
making the overall structure of the burner complicated.
Therefore, due to the complicatedstructure, thegasdoes
not flow smoothly, burner performance deteriorates, and
a manufacturing cost increases.
[0059] To solve this problem, it is necessary to manu-
facture a burner that has a single gas injection hole and a
gas flow path connected to the hole and divided into to a
plurality of flame generation portions spaced apart from
each other.
[0060] The burner according to an embodiment has a
structure to solve the above-mentioned problems, and
the burner according to an embodiment is described in
detail below.

[First embodiment]

[0061] FIG. 1 is a perspective view showing a burner
according to one embodiment. FIG. 2 is a side view of
FIG. 1. FIG. 3 is a rear view of FIG. 1. The burner
according to an embodiment may include a body 100,
a cover 200, a head 300, an inner cap 420, and an outer
cap 410.
[0062] The body 100 may constitute a lower portion of
the burner and may be connected to an external source
through a pipe so that the bodymay receive gas required
for combustion from the external source. The cover 200
may be disposed on top of the body 100 and may be
coupled to the body 100 to define a mixing tube 101 in
which gas and air flow and are mixed with each other.
[0063] In the illustrated embodiment, the cover 200
and thebody100aremanufacturedseparately fromeach
other. However, in another embodiment, the cover 200
and the body 100 may be integrated into a single body.
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[0064] The mixing tube 101 may be a space in the
burner. The gas flowing thereto from the external source
and the air flowing into the burner from a surrounding
around the burner may meet and be mixed with each
other in the mixing tube 101. The gas may be mixed with
air and thus may receive oxygen from the air necessary
for combustion and thus may be burned in the head 300.
[0065] Themixing tube 101may be formed by combin-
ing the body 100 and the cover 200 with each other. The
body100mayconstitute approximately a lower half of the
mixing tube 101, while the cover 200 may constitute
approximately an upper half of the mixing tube 101.
[0066] The head 300 may be disposed on top of the
cover 200, and the flame may be generated in the head
300. The head 300 may be coupled to the cover 200 to
form a path through which gas flowing into the head 300
and the cover 200 through the body 100 flows. The gas
flow path formed by combining the header and the cover
200 with each other may distribute the gas to a first flame
generation portion 310 and a second flame generation
portion 320, which are described in detail below.
[0067] The inner cap 420 may cover a top of the first
flame generation portion 310 where the flame may be
generated, and may control a spread direction of the
flame so that the flame is directed outwardly in the radial
direction of the head 300. The outer cap 410may cover a
top of the second flamegeneration portion 320where the
flame may be generated, and may control the spread
direction of the flame so that the flame is directed out-
wardly in the radial direction of the head 300.
[0068] FIG. 4 is an exploded top perspective view of
FIG. 1. FIG. 5 is an exploded bottom perspective view of
FIG. 1. The head 300 may include a flame generation
portion. In the flame generation portion, while gas is
discharged outwardly of the burner, the gas is ignited
by a spark plug (not shown), thereby generating a flame.
[0069] The head 300 may include the first flame gen-
eration portion 310 and the second flame generation
portion 320 where the flame may be generated. The first
flame generation portion 310 may be disposed in the
central area of the head 300, and a plurality of first flame
holes 311 may be defined in the first flame generation
portion 310 and may be arranged along a circumference
thereof.
[0070] The second flame generation portion 320 may
be disposed in the outer area of the head 300 andmay be
disposed to surround the first flame generation portion
310.Aplurality of secondflameholes321maybedefined
in the second flame generation portion 320 and may be
arranged along a circumference thereof. Therefore,
when the flame may be generated in the burner, inner
and outer ring-shaped flames may be generated in a
double manner.
[0071] The gas flowing inside the burner may be dis-
charged through the first flame hole 311 and the second
flame hole 321. When the gas is ignited, a flame may be
generated at the outlet of each of the first flame hole 311
and the second flame hole 321, such that the flame may

be maintained while the gas is discharged.
[0072] The first flame generation portion 310 and the
second flame generation portion 320 may be separate
components and may be spaced apart from each other.
Therefore, gas needs to be individually supplied to each
of the first flame generation portion 310 and the second
flame generation portion 320. In an embodiment, one
mixing tube 101 may be used, and gas flowing thereto
from one pipe may flow through the single mixing tube
101.
[0073] Therefore, the gas discharged from one mixing
tube 101 should flow into the first flame generation por-
tion 310 and the second flame generation portion 320,
which are spaced apart from each other. For this reason,
inside the burner, a flow channel needs to be formed to
distribute the gas discharged from themixing tube 101 to
each of the first flame generation portion 310 in the
central area and the second flame generation portion
320 in the outer area.
[0074] In the burner according to an embodiment, the
body100, thecover200, and thehead300areconfigured
such that: the gas discharged from themixing tube 101 is
divided into two portions flowing (preferably in opposite
directions) in an outer area of the body, then, the two
portionsof thegasflow through thecover 200, and then, a
portion of each of the two portions flows into the second
flame generation portion 320, while a remaining portion
of eachof the twoportions flows from theouter areaof the
head300 to thecentral area thereof andflows into thefirst
flame generation portion 310.
[0075] In other words, the gas discharged from the
mixing tube 101 may flow through the cover 200 and
reach an outer area of a top of the cover 200. One portion
of the gas may flow from the top of the cover 200 to the
outer area of the head 300, flow through the head 300,
reach a top of the head 300, and flow into the second
flamegeneration portion 320 in the outer area of the head
300.
[0076] The other portion of the gas may flow from the
outer area to the central area of the top of the cover 200,
flow through the head 300, reach the top of the head 300,
and flow into the first flame generation portion 310 in the
central area of the head 300.
[0077] Due to this structure, the gas flowing into one
common mixing tube 101 may be divided into the two
portions inside the burner while flowing through the flow
channel formed in the burner, and then the two portions
may flow into the first flame generation portion 310 and
the second flame generation portion 320, respectively.
[0078] Therefore, compared to a structure in which the
external source is connected to a plurality of pipes, and a
plurality of gas flow paths respectively connected to the
plurality of pipes and the flame generation portions are
provided independently of each other, an overall struc-
ture of the burner according to an embodiment of the
present disclosure may be simplified. Furthermore, the
burner according to an embodiment of the present dis-
closure may be connected to an external source through
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asingle pipe. This simple structure allows for smooth flow
of the gas inside the burner, improves burner perfor-
mance, and saves a manufacturing cost of the burner.
[0079] FIG. 6 is a side cross-sectional view of the
burner. In drawings as described below, flow of the gas
is indicated using a solid arrow. Furthermore, in FIG. 6,
the flow of air flowing into the burner from the surround-
ings is indicated using a hidden line arrow.
[0080] The body 100 may include an injection portion
130andanair receivingportion140.The injectionportion
130maybe formedononesideof thebody100,andagas
injection hole 131 may be defined in the injection portion
130. The gas injection hole 131may be formed to extend
through the injection portion 130, and may have an inlet
connected to a pipe connected to theexternal source that
supplies gas.
[0081] The injection portion 130, the air receiving por-
tion 140 and the mixing tube 101 may be arranged in a
straight line. Due to this structure, the gas having flowed
through the injection portion 130 may smoothly flow
through the air receiving portion 140 and the mixing tube
101.
[0082] The gas injection hole 131may be formed in the
injection portion 130 so as to extend through the injection
portion 130.
[0083] The air receiving portion 140 may be disposed
between an inlet of the mixing tube 101 and an outlet of
the injection portion 130. A space into which air is intro-
duced and stored may be formed in the air receiving
portion 140. In one example, an air guide 301 may
protrude downwardly from the head 300 and may cover
the space of the air receiving portion 140. The air guide
301 may be formed in a generally "U" shape so as to be
combined with the air receiving portion 140 to form a
space into which air flows.
[0084] The air guide 301may cover the space of the air
receiving portion 140, but may be coupled to the air
receiving portion 140 to form a hole into which surround-
ing air flows in a rear side of the burner. Through the hole,
air around the burner may flow into the space of the air
receiving portion 140.
[0085] An inlet of the gas injection hole 131 may be
relatively wide and an outlet thereof may be relatively
narrow. For example, the outlet of the gas injection hole
131 may be provided with an orifice, so that the gas
flowing into the body 100 through the gas injection hole
131maybe injectedat a rapid speed from theoutlet of the
gas injection hole 131.
[0086] The gas injected from the outlet of the gas
injection hole 131 may flow into the mixing tube 101
without being dispersed due to its rapid flow speed. At
this time, the gas may meet the air flowing into the air
receiving portion 140while flowing through the air receiv-
ing portion 140, and, at the same time, the air may flow
into the mixing tube 101.
[0087] While the gas flows through the mixing tube
101, the gas may be mixed with air which has been
introduced into the air receiving portion 140, and then

themixture of the gas and the airmay be discharged from
the mixing tube 101. In this way, the gas may be mixed
with the air in themixing tube 101 andmay bemixed with
oxygen in the air. Thus, when themixture is ignited by the
spark plug, the mixture may be combusted.
[0088] The mixing tube 101 may be , for example, a
Venturi tube. The Venturi tube may be formed so that a
cross-sectional area of each of the inlet and the outlet
thereof is relatively large, and a cross-sectional area of a
central area thereof is relatively narrow.
[0089] Therefore, in a neck area as a narrow cross-
sectional area of the central area of the mixing tube 101,
the gas flow speed is the fastest in the mixing tube 101,
such that the pressure may be lowered in the central
area.
[0090] The mixing tube 101 may be the Venturi tube.
Thus, the pressure in the neck area is lower than that of
an area adjacent thereto. Thus, the air in the space of the
air receiving portion 140 which has a relatively high
pressure may smoothly flow into the mixing tube 101
due to the pressure difference and thus may be mixed
with the gas in the mixing tube.
[0091] FIG. 7 is a perspective view showing the body
100and the cover 200of theburner. FIG. 8 is anexploded
view of FIG. 7. FIG. 9 is a top view of FIG. 7. FIG. 10 is a
bottom view of FIG. 7. FIG. 11 is a perspective view of the
body 100. FIG. 12 is a top view of FIG. 11.
[0092] Thebody100may includea lower cell 110anda
first guide tube120. The lower cell 110maybedepressed
from an upper surface of the body 100 into the body 100
andmayconstitute a lower portionof themixing tube101.
The lower cell 110 may constitute approximately the half
of the mixing tube 101.
[0093] However, sinceat least aportionof anupper cell
220 formed on the cover 200 is received in a depressed
space of the lower cell 110, the depressed space of the
lower cell 110 constituting the mixing tube 101 may be
deeper than a depth of the half of the mixing tube 101.
[0094] The first guide tube 120 may be connected to
the outlet of the mixing tube 101 and may have two
portions be connected to the outlet of the mixing tube
101 and extending in the circumferential direction of the
body 100 and respectively in opposite directions. A por-
tion of the first guide tube 120 may be closed with the
cover 200, and the gas may flow in the first guide tube
120. A top of the first guide tube 120 may be closed with
the cover 200 to form a gas flow path.
[0095] The first guide tube 120 may be connected to
the outlet of the mixing tube 101 and may branch from a
distal end of the mixing tube 101 into the two portions
extending in the circumferential direction of the body 100.
Therefore, as shownby the solid arrow inFIG. 12, the gas
discharged from themixing tube 101 andmay be divided
into two portions corresponding to the two portions of the
first guide tube 120. Thus, the gas may flow in both
opposing directions and in the circumferential direction
of the body 100 along the two portions of the first guide
tube 120 andmay flow through a through-hole 210 of the
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cover 200 at the two portions of the first guide tube 120.
[0096] The gas is divided into the two portions flowing
in both opposing directions and in the circumferential
direction of the body 100 such that the portions of the
gas may be respectively supplied to the first flame gen-
eration portion 310 and the second flame generation
portion 320 which are spaced apart from each other,
using one gas injection hole 131 equippedwith the orifice
and one mixing tube 101.
[0097] The body 100 may include a cover receiving
groove 150, a first spark plug receiving hole 160, and an
extension panel 170. The cover receiving groove 150
maybedepressed from theupper surfaceof thebody100
into the body, and may have a shape corresponding to
that of the cover 200 so that the cover 200 is received
therein.
[0098] Ahole intowhich fasteningmeanssuchasabolt
is fastened may be formed in a bottom surface defining
the cover receiving groove 150, and a corresponding
hole thereto may be formed in the cover 200 so that
the cover 200 may be coupled to the body 100 using
the fasteningmeans. Since the cover 200 is seated in the
cover receiving groove 150, the cover 200 may be ac-
curately positioned at a designated position of the body
100.
[0099] The first spark plug receiving hole 160 may be
formed at a position overlapping with the cover 200, and
the spark plug may be inserted and mounted in the first
spark plug receiving hole 160. In one example, the cover
200 may have a second spark plug receiving hole 250
defined therein into which the spark plug is inserted at a
position corresponding to the first spark plug receiving
hole 160.
[0100] In the illustrated embodiment, the first spark
plug receiving hole 160 may be disposed adjacent to
the first flame generating portion 310 disposed in the
central area of the burner. In this structure, the first flame
generation portion 310 may be ignited first and the sec-
ond flame generation portion 320 may be ignited later.
[0101] In another embodiment, the first spark plug
receiving hole 160 may be disposed adjacent to the
second flame generation portion 320 disposed in the
outer area of the burner. In this structure, the second
flame generation portion 320 may be ignited first and the
first flame generation portion 310 may be ignited later.
[0102] The extension panel 170 may surround the
cover receiving groove 150 and extend in a circumfer-
ential direction of the body 100. The extension panel 170
may generally be provided in a disk form. Holes into
which the fastening means are inserted may be formed
in the extension panel 170.
[0103] Accordingly, the burner may be mounted on a
gas range or a combined cooking appliance by coupling
theextensionpanel 170 to thegas rangeor thecooktopof
the combined cooking appliance using the fastening
means.
[0104] An inclinedguidesurface121maybe formedon
each of the two portions of the first guide tube 120 to

change the flow direction of the gas so that the gas
gradually rises. The gas flowing through the first guide
tube 120may rise along the two portions of the first guide
tube 120 extending in the circumferential direction of the
body 100 and in the opposite directions, and then may
flow through the through-hole 210 of the cover 200.
[0105] When the flow direction of the gas in the first
guide tube 120 suddenly changes from the circumferen-
tial direction of the body 100 to the upward direction, the
gasmaynot flowsmoothly. Therefore, in accordancewith
an embodiment, the inclined guide surfaces 121 may be
respectively formed on the two portions of the first guide
tube 120 extending in the circumferential direction of the
body 100 and in the opposite directions to induce smooth
flow of gas.
[0106] The inclined guide surface 121 is preferably
formed as a flat surface. However, in another embodi-
ment, the inclined guide surface 121 may be formed in a
step-wisemannerwith a plurality of steps. Evenwhen the
inclined guide surface 121 is formed in the step-wise
manner, the gas may gradually rise along the plurality
of steps.
[0107] The gas flowing through the first guide tube 120
may be guided along the inclined guide surfaces 121
respectively formed on the two portions of the first guide
tube 120 extending in the circumferential direction of the
body 100and in the opposite directions so as to gradually
rise. Thus, the gas flow may be smooth.
[0108] The inclined guide surface 121 may have a
constant width in a longitudinal direction. In another
embodiment, the inclinedguidesurface121maybecome
narrower as the inclined guide surface 121 extends in an
upward direction. Conversely, the inclined guide surface
121may becomewider as the inclined guide surface 121
extends in an upward direction.
[0109] FIG. 13 is a perspective view of the cover 200.
FIG. 14 is abottomviewofFIG. 13. FIG. 15 isa top viewof
FIG. 13. The cover 200 may have a smaller planar area
than that of the body 100. As described above, the cover
200 may be seated in the cover receiving groove 150 of
the body 100 andmay be coupled to the cover 200 using
the fastening means.
[0110] The cover 200 may include the through-hole
210 formed at a position that overlaps at least a portion
of the first guide tube 120. The gas may flow through the
through-hole 210. For example, a through-hole 210
through which gas passes may be formed in the cover
200 at a portion overlapping at least the inclined guide
surface 121.
[0111] Thegasgradually risingalong the inclinedguide
surface 121 may flow through the cover 200 through the
through-hole210andmayflow intoa topof thecover200.
[0112] Awidth of the through-hole 210may be equal to
or larger than a width of the inclined guide surface 121.
[0113] Furthermore, the cover 200 may include the
upper cell 220 constituting the mixing tube 101. The
upper cell 220 may be formed to protrude downwardly
toward the body 100, and may have an inner space
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defined therein so as to be depressed upwardly from a
lower surface thereof into the upper cell 220. The inner
spacemay constitute an upper portion of themixing tube
101.
[0114] The upper cell 220 may constitute approxi-
mately a half of the mixing tube 101. However, the upper
cell 220maybe inserted intoagroovedefined in the lower
cell 110 of the body 100 to define the mixing tube 101.
[0115] In the illustratedembodiment, theupper cell 220
may be formed integrally with the cover 200. However, in
another embodiment, the upper cell 220 may be formed
as a separate structure from the cover 200. Furthermore,
in still another embodiment, the upper cell 220 may be
formed integrally with the lower cell 110.
[0116] In one example, the burner may include a sec-
ond guide tube 230. The second guide tube 230 may be
formedbycombining thecover200and thehead300with
each other and may provide a space in which the gas
flowing to the space from the body 100may flow from the
outer area of the head 300 to the central area thereof.
[0117] A portion of the gas discharged from the first
guide tube 120 may flow to the central area of the head
300 through the second guide tube 230 and may be
discharged through the first flame generation portion
310 and may be burned.
[0118] The cover 200 may include the through-hole
210 and a lower part 240. In addition to the above
description, the through-hole 210 may be connected to
the first guide tube 120 and allows gas to flow through
therein. The gas may flow through the through-hole 210,
and then,aportion thereofmayflow into thesecondguide
tube 230, and a remaining portion thereof may flow into
the second flame generation portion 320.
[0119] The through-hole 210 may include a pair of
through-hole spaced apart from each other and extend-
ing in the circumferential direction and in the outer area of
the cover 200. Therefore, compared to the case where
gas flows into the head 300 at one location, the gas
flowing through the pair of through-holes 210 spaced
apart from each other may flow smoothly into the second
flame generation portion 320 or the central area of the
head 300.
[0120] The lower part 240 may be formed so that a
portion thereof surrounds the through-hole 210, andmay
protrude upwardly from the upper surface of the cover
200, and may constitute a lower portion of the second
guide tube 230. The lower part 240 and an upper part 340
formed on the head 300 may be combined to each other
to define the second guide tube 230.
[0121] The lower part 240may include a first outer part
241, a first central part 242, and a first connection part
243. The first outer part 241may be disposed in the outer
area of the cover 200 so as to surround the through-hole
210, and may define a flow channel connected to the
second flame generation portion 320, and may include a
pair of first outer parts 241 arranged to be spaced apart
from each other in the circumferential direction.
[0122] A portion of the gas flowing into the first outer

part 241 may rise upward and flow into the second flame
generation portion 320, and a remaining portion thereof
may flow into the first connection part 243.
[0123] The first central part 242 may be formed in the
central area of the cover 200 and may define a flow
channel connected to the first flame generation portion
310.
[0124] The first connection part 243 may define a flow
channel connecting an inner space of the first outer part
241andan inner spaceof the first central part 242 toeach
other. Since the first outer part 241 includes a pair of first
outer parts, the first connection part 243 may include a
pair of first connection parts respectively connected to
the pair of first outer parts 241.
[0125] Therefore, a portion of gas flowing into the first
outer part 241 may flow to the first central part 242
through thefirst connectionpart 243. In thisway, a portion
of the gas flowing into the second guide tube through the
through-hole 210 may flow from the outer area of the
cover 200 to the central area thereof.
[0126] Thegasflowing into thefirst connectionpart 243
may rise in the first central part 242. To ensure that gas
flows smoothly, a bottom surface of the first connection
part 243 and a bottom surface of the first central part 242
may constitute a continuous plane without formation of a
step.
[0127] In one example, the pair of first outer parts 241
may be formed and arranged symmetrically with each
other around a center of the cover 200. The pair of first
connection parts 243 may be formed and arranged sym-
metrically with each other around a center of the cover
200.
[0128] The first central part 242 may be formed at a
position that overlaps a core 370 of the head 300 in a
vertical direction. Due to this structure, the gas that
reaches the first central part 242 may flow smoothly to
the core 370 and reach the first flame generation portion
310.
[0129] The lower part 240 may include a lower parti-
tioningwall protrudingupwardly from theupper surfaceof
the cover 200, and the lower partitioning wall may sur-
round the through-hole. The gas flowing through the
through-hole may be guided along the lower partitioning
wall so as to flow to the first connection part 243 and the
first central part 242.
[0130] The lower partitioning wall may constitute walls
of the first outer part 241, the first connection part 243and
the first central part 242. That is, the first outer part 241,
the first connection part 243, and the first central part 242
may be constituted with the lower partitioning wall pro-
truding upwardly from the upper surface of the cover 200.
[0131] In one example, the cover 200 may include a
secondsparkplug receivinghole250 intowhich thespark
plug is inserted and mounted. The second spark plug
receiving hole 250 may be positioned in a position corre-
sponding to the first spark plug receiving hole 160 of the
body 100. Therefore, depending on a location of the first
spark plug receiving hole 160, the second spark plug

5

10

15

20

25

30

35

40

45

50

55



11

19 EP 4 560 194 A1 20

receiving hole 250 may be disposed adjacent to the first
flame generation portion 310 or adjacent to the second
flame generation portion 320.
[0132] FIG. 16 is a perspective view showing a cover
and a head. FIG. 17 is an exploded top perspective view
of FIG. 16. FIG. 18 is a bottom perspective view of FIG.
16. FIG. 19 is a top view of FIG. 16.
[0133] Foreign substances may remain on the head
300 due to the use of the burner. Therefore, cleaning of
thehead300 isnecessary for hygienepurposes.Toclean
the head 300, the head 300 may be easily removed from
the burner.
[0134] Therefore, for example, it is necessary tocouple
the head 300 and the cover 200 or the body 100 using the
fastening means so that the user may easily remove the
head 300 from the burner using the fastening means
when necessary.
[0135] A structure is needed to guide a position of the
head 300 so that the head 300 may be disposed in a
correct position on the cover 200. For this guide, an insert
protrusion 372 may be formed on the head 300, and a
protrusion receiving groove 260 may be formed in the
cover 200.
[0136] When the protrusion 372 of the head 300 is
inserted into the protrusion receiving groove 260 of the
cover 200, the head 300 may be disposed in the correct
position on the cover 200. The insert protrusion 372 and
the protrusion receiving groove 260 are additionally de-
scribed below. Hereinafter, the head 300 is described in
detail.
[0137] FIG. 20 is a perspective view of the head 300.
FIG. 21 is abottomviewofFIG. 20. FIG. 22 isa top viewof
FIG.20.FIG.23 isaviewofFIG.20 inadifferent direction.
[0138] Thehead300may includeaspreadinghole 330
and the upper part 340. The spreading hole 330 may be
connected to the through-hole 210 and may allow gas to
flow therein. The gas flowing into the spreading hole 330
may flow into the second flame generation portion 320
and be burned therein.
[0139] The spreading hole 330 may include a pair of
spreading holes disposed in the outer area of the head
300 at positions corresponding to the pair of through-
holes 210, respectively. Since the spreading hole 330
and the through-hole 210 overlap each other vertically, a
portion of the gas that has flowed through the through-
hole 210 may flow through the spreading hole 330 and
may spread in the circumferential direction of the upper
surface of the head 300 and may flow into the second
flame generation portion 320.
[0140] The upper part 340 may be formed so that a
portion thereof surrounds the spreading hole 330, and
may protrude downwardly from a lower surface of the
head 300, and may be coupled to the lower part 240 to
defineanupperportionof thesecondguide tube230.The
lower part 240 of the cover 200 and the upper part 340 of
the head 300may be combined with each other to define
the second guide tube 230.
[0141] The upper part 340may include a second outer

part 341, a second central part 342, and a second con-
nection part 343. The second outer part 341 may sur-
round the spreading hole 330andmaybedisposed in the
outer areaof thehead300, andmaydefineaflowchannel
connected to the second flame generation portion 320,
and may include a pair of second outer parts spaced
apart from each other in the circumferential direction.
[0142] A portion of the gas flowing into the second
outer part 341 may rise upwardly and may flow into the
second flame generation portion 320, and a remaining
portion thereof may flow into the second connection part
343.
[0143] The second central part 342 may be formed in
the central area of the head 300 and may define a flow
channel connected to the first flame generation portion
310.
[0144] The second connection part 343 may define a
flow channel connecting the inner space of the second
outer part 341 and the inner space of the second central
part 342. Since the second outer part 341 includes the
pair of second outer parts, the second connection part
343 may include a pair of second connection parts re-
spectively connected to the pair of second outer parts
341.
[0145] An opening may be formed in a side surface of
the second central part 342, and this opening may be
connected to the second outer part 341 through the
second connection part 343.
[0146] In one example, the pair of second outer parts
341 may be formed and arranged symmetrically with
each other around a center of the head 300. The pair
of second connection parts 343 may be formed and
arranged symmetrically with each other around a center
of the head 300.
[0147] The upper part 340 may include an upper parti-
tioning wall protruding downwardly from the lower sur-
face of the head 300, and the upper partitioning wall may
surround the through-hole 210 formed in theouter areaof
the cover 200. The gas flowing through through-hole 210
may be guided along the upper partitioning wall so as to
flow to the second connection part 343 and the second
central part 342.
[0148] The upper partitioning wall may constitute walls
of the second outer part 341, the second connection part
343 and the second central part 342. That is, the second
outer part 341, the second connection part 343, and the
second central part 342 may be constituted by the upper
partitioning wall protruding downwardly from the lower
surface of the head 300.
[0149] Toprevent thegasflowing into the secondguide
tube 230 from leaking out through a gap between the
upper part 340and the lower part 240, contact surfacesof
the partitioning walls respectively constituting the upper
part 340 and the lower part 240 contacting each other
may have the same shape.
[0150] Accordingly, a portion of the gas flowing into the
secondouter part 341may flow to the second central part
342 through the second connection part 343. In this way,
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the portion of the gas flowing into the second guide tube
230 through the through-hole210mayflow from theouter
area of the cover 200 or the head 300 to the central area
thereof.
[0151] The gas that has flowed through the through-
hole 210may be divided into two portionswhichmay flow
to the first flame generation portion 310 and the second
flame generation portion 320, respectively, and may be
injected through the first flame hole 311 and the second
flame hole 321, respectively and finally, may be burned.
[0152] More specifically, the gas that has flowed
through the through-hole 210 may be divided into two
portions. One portion thereof may flow through the
spreading hole 330, may reach the second flame gen-
eration portion 320, and may be injected through the
second flame hole 321 and may be finally burned. Since
the through-hole 210 and the spreading hole 330 overlap
each other in the vertical direction of the burner, the
portion of the gas may continue to rise up through the
through-hole 210 and then the spreading hole 330 and
then may flow into the second flame generation portion
320 on top of the spreading hole 330.
[0153] Furthermore, the remaining portion of the gas
that has flowed through the through-hole 210 may flow
from the outer area of the head 300 to the central area of
the head 300 along the second guide tube 230 and may
reach the first flame generation portion 310, and may be
injected thorough the first flame hole 311.
[0154] The second guide tube 230 may include a first
space defined by combining the first outer part 241 and
the second outer part 341 with each other, a second
space defined by combining the first connection part
243 and the second connection part 343 with each other,
and a third space defined by combining the first central
part 242 and the second central part 342 with each other.
[0155] The gas flows into the first space from an out-
sideout of the secondguide tube230, andaportionof the
gas flowing into the first space may flow through the
second space and into the third space in the central area
of the head300. Thegasmerged in the central areaof the
head 300 rises up and flows through a hole defined in the
central area of the head 300, and may reach the first
flame generation portion 310 connected to the hole.
[0156] In this way, the gas that has flowed through the
through-hole 210 may be divided into the two portions in
the second guide tube 230. One thereof may reach the
first flame generation portion 310 while the other one
thereof may reach the second flame generation portion
320.
[0157] The first flame generation portion 310 may be
disposed in the central area of the head 300 and may
protrude upwardly from the upper surface of the head
300. Furthermore, the second flame generation portion
320may protrude upwardly from the upper surface of the
head 300 in the outer area of the head 300. Accordingly,
the second flame generation portion 320 may surround
the first flame generation portion 310.
[0158] The head 300 may include a gas spreading

portion 350 and a flame propagation portion 360. The
gas spreading portion 350 may be a space in which the
gas flowing through the spreading hole 330 spreads and
which is surrounded with the upper surface of the head
300 and the second flame generation portion 320, and
may extend along the circumference of the head 300.
[0159] The gas spreading portion 350 may be a space
connected to the second flame generation portion 320,
andmay extend in a ring shapewith a constant width and
may be positioned inwardly of the second flame genera-
tion portion 320. Accordingly, the gas that has flowed
through thespreadinghole330mayspreadalong thegas
spreading portion 350 and on the upper surface of the
head 300 and flow into the second flame generation
portion 320 uniformly in the circumferential direction of
the second flame generation portion 320.
[0160] An inclined spreading surface 361 may be dis-
posed at a location adjacent to the spreading hole 330 to
facilitate the flow and spread of gas. That is, the inclined
spreading surface 361 may be defined on the upper
surface of the head 300 and at an areawhere the spread-
ing hole 330 and the gas spreading portion 350 are
connected to each other, and may constitute each of
both opposing ends of the spreading hole 330. The
inclined spreading surface 361 may be inclined in the
circumferential or radial direction.
[0161] The inclined spreading surface 361 may be
formed on the upper surface of the head 300 so as to
be inclined in the circumferential or radial direction. Due
to the inclined spreading surface 361, a planar area size
of the spreading hole 330 may increases as the spread-
ing hole 330 extends upwardly.
[0162] Accordingly, while the gas flowing into the gas
spreading portion 350 through the spreading hole 330
may flow further upwardly, the gas may be guided along
the inclined spreading surface 361 so as to smoothly
spread into the gas spreading portion 350 and then be
uniformly distributed throughout the gas spreading por-
tion 350. As a result, the second flamegeneration portion
320 may receive a uniform supply of the gas in its cir-
cumferential direction and thus generate a uniform flame
in its circumferential direction.
[0163] The flame propagation portion 360may occupy
a partial area of the gas spreading portion 350 such that
the gas spreading portion 350 may be discontinuous at
the flame propagation portion 360. The flame propaga-
tion portion 360 may be a space in which the flame
propagates between the first flame generation portion
310 and the second flame generation portion 320.
[0164] The flame propagation portion 360 may serve
as a passage supplying secondary air (outside air) to the
first flamegeneration portion 310. The flamepropagation
portion 360 may be a space extending through the sec-
ond flame generation portion 320. Therefore, the sec-
ondary air outside the second flame generation portion
320 may be smoothly introduced into the first flame
generation portion 310 through the flame propagation
portion 360.
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[0165] In one example, the secondary air may flow
directly into the first flame generation portion 310 even
in the vicinity of the first flame generation portion 310.
[0166] Furthermore, the flamemaybegenerated in the
flame propagation portion 360, and the flame may flow
from the first flame generation portion 310 to the second
flame generation portion 320 or from the second flame
generation portion 320 to the first flame generation por-
tion 310 through the flame propagation portion 360.
[0167] Therefore, the flamegenerated in the first flame
generation portion 310 may flow to the second flame
generation portion 320, or conversely, the flame gener-
ated in the second flamegeneration portion 320may flow
to the first flame generation portion 310. Accordingly, the
flame may always exist in the first flame generation
portion 310 and the second flame generation portion
320 while the gas is supplied thereto.
[0168] When a flame is not ignited or is extinguished in
one flame generation portion, the flame of another flame
generation portion may flow through the propagation
portion, thereby generating a flame in the flame genera-
tion portion where there is no flame.
[0169] The head 300may include a spreading portion-
defining protrusion 362 and a propagation portion-defin-
ing protrusion 363. The spreading portion-defining pro-
trusion 362 may be disposed between the first flame
generation portion 310 and the second flame generation
portion 320, protrude upwardly from the upper surface of
the head 300, extend in the circumferential direction of
the head 300, and surround the gas spreading portion
350.
[0170] The gas spreading portion 350 may be a space
surrounded with the second flame generation portion
320, the upper surface of the head 300, the spreading
portion-defining protrusion 362, and the outer cap 410.
[0171] The propagation portion-defining protrusion
363 may protrude upwardly from the upper surface of
the head 300 and may include a pair of propagation
portion-defining protrusions respectively disposed on
both opposing sides of the flame propagation portion
360 to define the flame propagation portion 360. The
propagation portion-defining protrusion 363 may isolate
the gas spreading portion 350 and the flame propagation
portion 360 from each other.
[0172] Referring to FIG. 23, the propagation portion-
defining protrusion 363 may be formed to be inclined in
the radial directionof the head300. For example, a height
in the vertical direction of the propagation portion-defin-
ing protrusion 363 may become smaller as the propaga-
tion portion-defining protrusion 363 extends inwardly in
the radial direction of the head 300. In other words, a
depth of the flamepropagation portion 360 definedby the
propagation portion-defining protrusions 363 may be-
come smaller than as the flame propagation portion
360 extends inwardly in the radial direction of the head
300.
[0173] The propagation portion-defining protrusion
363 may have a through-hole extending therethrough,

so that the gas in the gas spreading portion 350 is dis-
charged to theflamepropagationportion360 through this
through-hole. The flamemay be generated at an outlet of
the through-hole, and then, this flame may propagate
from the first flame generation portion 310 to the second
flame generation portion 320 through the flame propaga-
tion portion 360 or vice versa.
[0174] FIG. 24 is an enlarged view of a portion 24 of
FIG. 23. FIG. 24 shows the first flame generation portion
310.FIG.25 isanenlargedviewof aportion25ofFIG.23.
FIG. 25 shows the second flame generation portion 320.
[0175] The flame generation portion may include the
flame hole throughwhich gas is sprayed. A flamemay be
generated at an outlet of the flame hole. The first flame
generation portion 310 may include the first flame hole
311, and the second flame generation portion 320 may
include the second flame hole 321.
[0176] Thefirst flamehole311or thesecondflamehole
321maybedepressed into theupperendof thefirst flame
generation portion 310 or the second flame generation
portion 320. The first flame hole 311may be coveredwith
the inner cap 420, and the second flamehole 321may be
coveredwith the outer cap 410 so that a top of each of the
first and second flame holes may be blocked.
[0177] Depression depths of neighboring flame holes
in the first flame generation portion 310 or the second
flame generation portion 320 may be different from each
other. For example, the first flame generation portion 310
may have deep first flame holes 311a and shallow first
flame holes 311b arranged alternately with each other
along the circumference. The deep second flame holes
321a and the shallow second flame hole s321b may be
alternately arranged each other along the circumference
of the second flame generation portion 320.
[0178] The depression depth of the flame hole may be
proportional to an amount of gas discharged to the out-
side through the flame hole. Furthermore, a size and a
length of the flamemay be proportional to the discharged
gas amount through the flame hole.
[0179] Therefore, the deeper the depression depth of
the flame hole, the larger the size of the flame generated
at the outlet of the flame hole. As the size of the flame
increases, a likelihood at which adjacent flames merge
with each other increases.
[0180] When the size of the flame becomes larger due
to the merging, the gas inside the flame may not contact
the air, which may lead to incomplete combustion of the
gas. Therefore, it is necessary to suppress themerging to
suppress incomplete combustion.
[0181] In an embodiment, a relatively deep flame hole
may be disposed between relatively shallow flameholes.
Due to this structure, a spacing between large flames
highly likely to merge with each other may be increased,
and the relatively small flame may be placed therebetw-
een, such that the merging between neighboring flames
may be effectively suppressed.
[0182] Further, when the flame generation portion is
formed only to have relatively shallow flame holes, the
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gas amount discharged from the flame generation por-
tion is small, so that the burner cannot generate sufficient
firepower. Inanembodiment, aplurality of relatively deep
flame holes may be arranged such that the gas may be
sufficiently discharged to the outside through the flame
holes.
[0183] FIG. 26 is a perspective view showing a state in
which the outer cap 410 and the inner cap 420 are
installed on the head 300. FIG. 27 is a cross-sectional
viewofFIG.26.FIG.28 isanenlargedviewofaportion28
of FIG. 27. FIG. 29 is a perspective view showing the
inner cap 420.
[0184] The burner may include the outer cap 410 and
the inner cap 420 that cover the flamegeneration portion.
The outer cap 410 may be disposed on an upper end of
each of the second flame generation portion 320 and the
spreading portion-defining protrusion 362 andmay cover
the gas spreading portion 350. The outer cap 410may be
disposed on the head 300 and cover an upper end of the
gas spreading portion 350.
[0185] Referring to FIG. 27, the outer cap 410 may
have an inclined cross sectional shape. For example, the
outer cap 410 may be formed so that its cross-sectional
shape is gradually inclined upwardly as the outer cap
extends outwardly in the radial direction.
[0186] The inner cap420maybedisposedonanupper
end of the first flame generation portion 310 and may
cover the upper end of the first flame generation portion
310 and the upper end of the space where the gas is
merged and flows to the first flame generation portion
310.
[0187] The head 300 may include the core 370, a side
portion 380, and a support 390. The core 370 may be
disposed in the central area of the head 300, and the first
flame generation portion 310 may be formed at an upper
end of the core. The inner cap 420 may be disposed on
the upper end of the core 370.
[0188] The side portion 380 occupies the outer area of
the head 300 and the gas spreading portion 350 may be
defined in the side portion 380. The core 370 and the side
portion 380 may be arranged to be spaced apart from
each other, and may be connected to each other via the
support 390 and the pair of second connection parts 343.
[0189] The support 390 may connect the core 370 and
the side portion 380 to each other and may support the
core 370. The pair of second connection parts 343 and
the support 390 may connect the core 370 and the side
portion 380 to each other, andmay be spaced apart from
each other in the circumferential direction. A space may
bedefinedbetweeneachof thepair of secondconnection
parts 343 and the support 390.
[0190] The first flame generation portion 310 may be
formed to protrude from an outer area of the core 370. In
the core 370 and in an area inwardly of the first flame
generation portion 310, a space may be defined where
portions of the gas flowing into the core 370 through the
second guide tube 230 are merged with each other.
[0191] The core 370 may include a plurality of guide

protrusions 371 that protrude upward and are spaced
apart fromeachother in the circumferential direction, and
guides a mounting position of the inner cap 420. The
inner cap 420 may include a guide ring 421 which pro-
trudes downwardly and is formed to surround the guide
protrusions 371 and contacts the guide protrusions 371.
[0192] In order for the inner cap 420 to be stably dis-
posed on the upper end of the core 370, the guide
protrusions 371 may be formed on the core 370, and
the guide ring 421 may be formed on the inner cap 420.
[0193] Theguideprotrusion371may includeaplurality
of guide protrusions spaced apart from each other in the
circumferential direction. When the inner cap 420 is
placed on the core 370, the guide protrusions 371 may
be located inwardly of the guide ring 421 so as to contact
the guide ring. The position of the inner cap 420 may be
guidedalong theguideprotrusions371, and thusmaynot
deviate laterally from the core 370.
[0194] Due to this structure, the inner cap 420 may be
stably disposed in thedesignedpositionon theupper end
of core 370 and may maintain its position.
[0195] The core 370 may include a supporter 373 that
contacts a lower surface of the inner cap 420 and sup-
ports the inner cap 420. The supporter 373 may be
formed to be inclined gradually upwardly as the support
extends inwardly of the core 370. The inner cap 420may
be disposed on an upper surface of the supporter 373.
[0196] The guide protrusion 371 may be formed to
protrude from an upper end of the supporter 373. Each
of the lower surface and the upper surface of the sup-
porter 373 may extend in a generally straight line.
[0197] The gas discharged from the flame holes of the
first flame generation portion 310 or the second flame
generation portion 320may bemixed with the secondary
air around the flame generation portion to increase com-
bustion efficiency. Since the second flame generation
portion 320 is disposed in the outer area of the burner,
the gas discharged from the second flame hole 321 may
actively contact the surrounding secondary air.
[0198] However, since the first flame generation por-
tion 310maybedisposed on the core 370disposed in the
central area of the burner, a contact area thereof in
contact with the surrounding air may be reduced due
to the outer cap 410 and other structures.
[0199] Considering this problem, in accordance with
an embodiment, a vertical level of the first flame genera-
tion portion 310may be higher than that of the spreading
portion-defining protrusion 362. Due to this structure, a
vertical level of the first flame generation portion 310may
be higher than that of the outer cap 410. Thus, a contact
area of the first flame generation portion 310 with the
surrounding air may be increased.
[0200] Therefore, the first flamegenerationportion310
smoothly contacts the surrounding air, such that the gas
discharged from the first flame generation portion 310
smoothly receives the surrounding secondary air, and
thus incomplete combustion due to insufficient supply of
the secondary air may be suppressed.
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[0201] The core 370 may include the insert protrusion
372 protruding downwardly and inserted into the groove
defined in the cover 200. The cover 200 may include the
protrusion receiving groove 260 depressed from the
upper surface of the cover into the cover, and formed
in an area corresponding to the insertion protrusion 372.
The insert protrusion 372 may be inserted into the pro-
trusion receiving groove 260. The insert protrusion 372
may include at least one insert protrusion 372. The
protrusion receiving groove 260 may include at least
one protrusion receiving groove 260.
[0202] In order that the head 300 is easily attached to
and detached from the cover 200 and, at the same time,
the head and the cover are coupled to each other at a
designed position, a structure is needed to guide the
positions thereof. Therefore, the core 370 may be pro-
vided with the insert protrusion 372, and the cover 200
may be provided with the protrusion receiving groove
260.
[0203] Due to this structure, the head 300 may be
stably disposed at the designed position on an upper
end of the cover 200 and may maintain its position.
[0204] FIG. 30 is a diagram for illustrating flow of gas in
a burner according to one embodiment. In an embodi-
ment, the gas discharged from one mixing tube 101 may
flow into the first guide tube 120 and the second guide
tube 230. In the first guide tube 120, the gas may be
divided into the two portions flowing in the opposite
directions and in the circumferential direction. Then,
the two portions may flow through the cover. Then, a
portion of each of the two portionsmay flow to the second
flame generation portion 320 disposed in the outer area
of the burner, and a remaining portion thereofmay flow to
the first flame generation portion 310 disposed in the
central area of the burner.
[0205] Specifically, while the gas flows through the
mixing tube 101, the gas may be mixed with primary
air. Then, the mixture of the gas and the air may be
discharged from the mixing tube 101, and then flow into
the first guide tube120. In the first guide tube120, the gas
may be divided into the two portions flowing in the oppo-
site directions and in the circumferential direction of the
body.
[0206] A locationwhere the first guide tube 120and the
mixing tube 101 meet each other may be a position at
which the two portions of the first guide tube 120 extend-
ing in the opposite directions and in the circumferential
direction of the bodymeet each other. Thus, the gasmay
be divided into the two portions in a corresponding man-
ner to the two portions of the first guide tube 120 andmay
flow in the circumferential direction. The two portions of
the gas flowing in the opposite directions and in the
circumferential direction may flow through the pair of
through-holes 210 spaced from each other, respectively
and may flow into the second guide tube 230.
[0207] The gas flowing into the second guide tube 230
may be divided into two portions which may be fed to the
first flame generation portion 310 and the second flame

generation portion 320, respectively.
[0208] A portion of the gas flowing into the second
guide tube 230 may flow through the spreading hole
330 and may spread in the gas spreading portion 350
on the upper surface of the head 300, and may flow
uniformly into the second flame generation portion 320
along the circumference of the second flame generation
portion 320 disposed in the outer area of the head 300,
and then may be discharged through the second flame
hole 321 andmay be burned to generate the outer flame.
[0209] A remaining portion of the gas flowing into the
second guide tube 230may flow to the central area of the
head 300 through the space defined by the first connec-
tion part 243 and the second connection part 343, and
may flow upwardly in the central area of the head 300,
and may flow into the first flame generation portion 310,
and may be discharged through the first flame hole 311
and may be burned to generate the inner flame.
[0210] In an embodiment, the gas discharged from the
single mixing tube 101 may be divided into the portions
which may be respectively supplied to the plurality of
flame generation portions radially spaced apart from
each other in the burner. Due to this structure, the flow
channels for gas supply to the flame generation portions
may be integratedwith each other. The gasmay be fed to
the burner using a single supply pipe, and the flow
channel structure in the burner may be simplified.
[0211] The burner may generally be provided with the
plurality of flame generation portions. The ring-shaped
flame generation portionsmay be arranged to be spaced
apart from each other in the radial direction of the burner.
[0212] In this structure, a structure is needed to pro-
pagate the flame from one flame generation portion to
another flame generation portion. For example, at the
time of initial ignition, the flame may be first generated in
one flamegeneration portion among the plurality of flame
generation portions, and then, the generated flame may
propagate therefrom to another flame generation portion
to generate the flame.
[0213] Furthermore, when the fire is extinguished in
any one flame generation portion of the plurality of flame
generation portions due to disturbance such as wind, the
flame of the flame generation portion of another flame
generation portion that is being burnedmay propagate to
the extinguished flame generation portion, thereby gen-
erating a flame again in the extinguished flame genera-
tion portion.
[0214] Accordingly, a propagating structure that may
propagate the flame between adjacent ones of the plur-
ality of flame generation portions is needed. This flame
propagating structure allows the flame to propagate
smoothly between the flame generation portions, and
furthermore, the propagating structure needs to have a
structure that suppresses increase in incomplete com-
bustion.
[0215] To achieve the above purpose, the burner ac-
cording to an embodiment may be provided with the
flame propagation portion 360 for propagating a flame
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between adjacent ones of the plurality of flame genera-
tion portions. Hereinafter, the flame propagation portion
360 is described in detail.
[0216] FIG. 31 is an enlarged top view of the flame
propagation portion 360 of the head 300. FIG. 32 is a
diagram showing a state in which the outer cap 410 and
the inner cap420are installed on thehead300 inFIG. 31.
[0217] The head 300 may include the first flame gen-
eration portion 310 disposed in the central area thereof,
and having the plurality of first flame holes 311 arranged
along the circumference thereof. Furthermore, the head
300may include thesecondflamegenerationportion320
whichmay be disposed in the outer area thereof andmay
bedisposed to surround the first flamegeneration portion
310, and have the plurality of second flame holes 321
arranged along the circumference thereof.
[0218] The flame propagation portion 360 may be a
space in which a flame propagates between the first
flame generation portion 310 and the second flame gen-
eration portion 320. A flame may be generated in the
flame propagation portion 360, and the generated flame
may flow to the first flame generation portion 310 or the
second flame generation portion 320.
[0219] When the burner is first ignited, the flame may
propagate along the flame propagation portion 360, so
that both the first flame generation portion 310 and the
second flame generation portion 320 may be ignited.
[0220] For example, in an example in which the spark
plug is located adjacent to the first flame generation
portion 310, when the spark plug operates, the flame
may be generated in the first flame generation portion
310, and then the flame generated in the first flame
generation portion 310 may propagate along the flame
propagation portion 360 to ignite the second flame gen-
eration portion 320.
[0221] Conversely, in another example in which the
spark plug is located adjacent to the second flame gen-
eration portion 320, when the spark plug operates, the
flame may be generated in the second flame generation
portion 320, and then the flame generated in the second
flame generation portion 320 may propagate along the
flame propagation portion 360 to ignite the first flame
generation portion 310.
[0222] Furthermore, for example, when the burner is
operating in a simmer mode in which the burner gener-
ates a low-heat flame, the discharged gas amount is
small and the size of the flame is small, so that the flame
of anyoneflamegenerationportionamong theplurality of
flame generation portions may be extinguished due to
disturbances such as wind.
[0223] When the fire of the first flame generation por-
tion 310 is extinguished due to the disturbance, the flame
generated in the second flame generation portion 320
may propagate along the flame propagation portion 360
to re-ignite the first flame generation portion 310. Con-
versely, when the flame in the second flame generation
portion 320 is extinguished due to the disturbance, the
flame generated in the first flame generation portion 310

may propagate along the flame propagation portion 360
to re-ignite the second flame generation portion 320.
[0224] The head 300 may include the propagation
portion-defining protrusion 363 which protrudes up-
wardly from the upper surface of the head and includes
apair of propagationportion-definingprotrusions respec-
tively disposed on both opposing sides of the flame
propagation portion 360 so as to define the flame pro-
pagation portion 360 therebetween. The propagation
portion-defining protrusion 363 may include a propaga-
tion hole 3631 that discharges the gas to the flame
propagation portion 360.
[0225] The propagation portion-defining protrusion
363 may have a longitudinal direction equal to the radial
directionof thehead300.Thepair of propagationportion-
defining protrusions 363 may be arranged to be spaced
apart from each other in the circumferential direction of
the head 300. The propagation portion-defining protru-
sion 363 may spatially isolate the gas spreading portion
350 and the flame propagation portion 360 from each
other.
[0226] The propagation hole 3631 may be formed to
extend through the propagation portion-defining protru-
sion363, andmaybedepressed fromanupper surfaceof
the propagation portion-defining protrusion 363 into the
propagation portion-defining protrusion. The propaga-
tion portion-defining protrusion 363 may have an open
upper end covered with the outer cap 410.
[0227] The gas spreading portion 350 and the flame
propagation portion 360may be connected to each other
via the propagation hole 3631. Accordingly, the gas filling
the gas spreading portion 350 may be discharged to the
flame propagation portion 360 through the propagation
hole 3631. The flame in the first flame generation portion
310 or the second flame generation portion 320 may
propagate from the outlet of the propagation hole 3631
such that the gas may be ignited and burned.
[0228] The propagation portion-defining protrusion
363 may include a first protrusion 363a and a second
protrusion363b. Thefirst protrusion363amaybespaced
apart from the second protrusion 363b in the circumfer-
ential direction and may define the flame propagation
portion 360. The second protrusion 363bmay be spaced
apart from the first protrusion 363a in the circumferential
direction. The flame propagation portion 360 may be
defined between the first protrusion 363a and the second
protrusion 363b.
[0229] The propagation portion-defining protrusion
363 may include a pair of protrusions, that is, the first
protrusion 363a and the second protrusion 363b. The
propagation hole 3631may be defined in each of the first
protrusion 363a and the second protrusion 363b. The
propagation holes 3631 respectively defined in the first
protrusion 363a and the second protrusion 363b may be
positioned asymmetrically with each other.
[0230] The propagation hole 3631 may be depressed
into an upper end of the propagation portion-defining
protrusion 363 so as to extend through the propagation
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portion-defining protrusion 363. The number and the
orientation of the propagation holes 3631 formed in the
first protrusion 363a may be different from the number
and the orientation of the propagation holes 3631 formed
in the second protrusion 363b.
[0231] The propagation hole 3631 may include a plur-
ality of first propagation holes 3631a formed in the first
protrusion 363a, and a second propagation hole 3631b
formed in the second protrusion 363b. However, in the
drawing of an embodiment, a single second propagation
hole 3631b is shown. However, in some further embodi-
ments, the number of the second propagation holes
3631b may be at least two.
[0232] In a case in which the multiple propagation
holes 3631 connected to the flame propagation portion
360are formed, theflamemaybeeasily propagatedeven
when the burner operates at low heat, compared to a
casewhereonly onepropagationhole3631connected to
the flame propagation portion 360 is formed.
[0233] However, when the multiple propagation holes
3631 are formed, a distance between the propagation
holes 3631 may become smaller such that a flame mer-
ging phenomenon may occur. For this reason, the plur-
ality of first propagation holes 3631a may be formed so
that the distance between adjacent ones thereof in-
creases as each of the first propagation holes 3631a
extends from an inlet to an outlet thereof, that is, extends
toward the flame propagation portion 360.
[0234] Accordingly, a spacing between the flames at
the outlets of the first propagation holes 3631awhere the
flames may be generated may be sufficiently larger, so
that the occurrence of the merging between the flames
may be suppressed.
[0235] Each of the plurality of first propagation holes
3631a may extend in a longitudinal direction thereof
which may be inclined with respect to the circumferential
direction. To the contrary, the second propagation hole
3631b may extend in a longitudinal direction thereof
which may be parallel to the circumferential direction.
Therefore, a length in the longitudinal direction of the first
propagation hole 3631a may be larger than that of the
second propagation hole 3631b.
[0236] The first propagation holes 3631amay be posi-
tioned to be symmetrical with each other around the
circumferential direction of the head. The plurality of first
propagation holes 3631amay connect the gas spreading
portion 350 and the flame propagation portion 360 to
each other. Basedon a flowdirection of the gas, a point of
the first propagation hole 3631a connected to the gas
spreading portion 350 may be the inlet of the first propa-
gation hole 3631a, and a point thereof connected to the
flame propagation portion 360 may be the outlet of the
first propagation hole 3631a.
[0237] The plurality of first propagation holes 3631a
may be positioned so that the distance between adjacent
ones thereof may increase as each of the first propaga-
tion holes 3631a extends from the inlet to the outlet
thereof.

[0238] That is, the spacing between the gas outlets of
the first propagation holes 3631a from which the gas are
discharged and at which the first propagation holes
3631a are connected to the flame propagation portion
360 may be larger than the spacing between the gas
inlets of the first propagation holes 3631a into which the
gas flow and at which the first propagation holes 3631a
are connected to the gas spreading portion 350. This
structure may suppress the merging between the flames
discharged from neighboring first propagation holes
3631a.
[0239] The flame propagating from the first flame gen-
eration portion 310 or the second flame generation por-
tion 320 may ignite the gas at the gas outlet of the first
propagation hole 3631a to generate a flame. In this
regard, when the spacing between the outlets of the first
propagation holes 3631a is small, the merging between
theflamesgeneratedat theoutletsof thefirst propagation
holes 3631a may occur.
[0240] When themergingoccurs, avolumeof theflame
increases such that the air may not be fed into the flame,
thereby increasing a probability of the incomplete com-
bustion throughout the flame. Thus, emission of carbon
monoxide as a product of the incomplete combustion of
gas may increase. Carbon monoxide is a harmful sub-
stance. Thus, a production thereof needs to be sup-
pressed.
[0241] Therefore, in order to reduce the occurrence of
the incomplete combustion in the flame propagation
portion 360, it is necessary to suppress the merging
between the flames respectively generated in the gas
outlets of the plurality of first propagation holes 3631a.
[0242] The first propagation holes 3631a according to
an embodiment may be constructed such that the spa-
cing in the radial direction of the head 300 between the
gas outlets of the first propagation holes 3631awhere the
flame may be generated may be large, as described
above. Due to this structure, the merging between the
flames respectively generated in the adjacent first pro-
pagation hole 3631a may be effectively suppressed.
[0243] As described above, the first propagation hole
3631amay include apair of first propagation holes 3631a
spaced apart from each other in the radial direction of the
head 300. In this regard, the second propagation hole
3631b may be disposed between the pair of first propa-
gation holes 3631a in the radial direction of the head 300.
[0244] A point of the second propagation hole 3631b
connected to the flame propagation portion 360 may
become a gas outlet through which the gas input from
the gas spreading portion 350 is discharged. The flame
propagating from the first flamegeneration portion 310 or
the second flame generation portion 320 may ignite the
gas at the gas outlet to generate the flame.
[0245] Due to this structure, in the flame propagation
portion 360, the plurality of first propagation holes 3631a
and the second propagation holes 3631b may be alter-
nately arrangedwith each other in a longitudinal direction
of the flame propagation portion 360, that is, in the radial
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direction of the head 300. The flames may be generated
at the outlets of the plurality of first propagation holes
3631a and the second propagation holes 3631b.
[0246] The flame may move in the longitudinal direc-
tion of the flame propagation portion 360 and thus may
propagate between the first flame generation portion 310
and the second flame generation portion 320. Therefore,
in accordance with an embodiment, the plurality of first
propagationhole3631aand thesecondpropagationhole
3631bmay be arranged alternately with each other in the
longitudinal direction of the flame propagation portion
360, and thus the plurality of flames respectively gener-
atedat theoutletsof theplurality of first propagationholes
3631a and the second propagation holes 3631b may be
arranged to be spaced from each other by a small spa-
cing.
[0247] Therefore, the flame propagation portion 360
may have a plurality of locations which are arranged in
the longitudinal direction of the flamepropagation portion
360 and at which the flames are generated, and thus the
flamemay easily propagate along the flame propagation
portion 360. Therefore, initial ignition or re-ignition of the
first flame generation portion 310 and the second flame
generation portion 320 may be facilitated.
[0248] Furthermore, the first propagation holes 3631a
and the second propagation hole 3631b may be alter-
nately arranged with each other in the length direction of
the flame propagation portion 360. In other words, the
first propagation hole 3631a and the second propagation
hole 3631b may not overlap each other in the circumfer-
ential direction of the head.
[0249] This structure may effectively suppress the
merging between the flames respectively generated in
the outlets of the first propagation hole 3631a and the
second propagation hole 3631b, thereby reducing the
occurrence of the incomplete combustion. However,
when the first propagation hole 3631a and the second
propagation hole 3631b overlap each other in the cir-
cumferential direction of the head, the merging between
theflames respectivelygenerated in theoutletsof thefirst
propagationhole3631aand thesecondpropagationhole
3631b may occur.
[0250] FIG. 33 is an enlarged perspective view of the
flame propagation portion 360 of the head 300. The
second flame generation portion 320 may protrude up-
wardly from theupper surfaceof thehead300 in theouter
area of the head 300. The second flame generation
portion 320 may be connected to the propagation por-
tion-defining protrusion 363 at an end thereof.
[0251] The head 300 may include the gas spreading
portion350and thespreadingportion-definingprotrusion
362. The gas spreading portion 350 may be a space
surrounded with the upper surface of the head 300 and
the second flamegeneration portion 320 andmayextend
along the circumference of the head 300. The gas
spreading portion 350 may be isolated from the flame
propagation portion 360 via the propagation portion-de-
fining protrusion 363.

[0252] The spreading portion-defining protrusion 362
may be disposed between the first flame generation
portion 310 and the second flame generation portion
320 and may protrude upwardly from the upper surface
of the head 300. The spreading portion-defining protru-
sion362mayextend in the circumferential directionof the
head 300 and may surround the gas spreading portion
350.
[0253] The propagation portion-defining protrusion
363 may have one end connected to the second flame
generation portion 320 and the other end connected to
the spreading portion-definingprotrusion362.Due to this
structure, the gas spreading portion 350 may be defined
by the second flame generation portion 320, the propa-
gation portion-definingprotrusion363, and the spreading
portion-defining protrusion 362.
[0254] The propagation portion-defining protrusion
363 may be connected to the second flame generation
portion320and thespreadingportion-definingprotrusion
362 which protrude from the upper surface of the head,
andmayspatially separate thegasspreadingportion350
and the flame propagation portion 360 from each other.
[0255] The spreading portion-defining protrusion 362
may include a gas discharge hole 3621 which may be
depressed from an upper surface of the spreading por-
tion-defining protrusion 362 into the spreading portion-
defining protrusion 362 and may be defined at a position
adjacent to the propagation portion-defining protrusion
363. The gas discharge hole 3621 may be connected to
the gas spreading portion 350.
[0256] The gas discharge hole 3621 may having an
inlet connected to the gas spreading portion 350 and an
outlet directed toward the first flame generation portion
310.Anupper endof thegasdischarge hole 3621maybe
covered with the outer cap 410.
[0257] The gas may be burned to generate a flame at
the outlet of the gas discharge hole 3621. When the first
flame generation portion 310 is not ignited, the flame
generated in thegas discharge hole 3621maypropagate
to the first flame hole 311 of the first flame generation
portion 310 facing the gas discharge hole 3621, thereby
igniting the gas discharged from the first flame hole 311.
[0258] A length in the circumferential direction of the
gas discharge hole 3621 is preferably smaller than or
equal to a radial width of the spreading portion-defining
protrusion 362.
[0259] When the length in the circumferential direction
of the gas discharge hole 3621 is larger than the radial
width of the spreading portion-defining protrusion 362,
the size of the flame generated at the outlet of the gas
discharge hole 3621 increases. Thus, the flame of the
gas discharge hole 3621 consumes a lot of air, so that an
amount of the secondary air may be insufficient at the
outlet of the first flame hole 311 of the first flame genera-
tion portion 310 facing the gas discharge hole 3621.
Accordingly, a shape of the flame in the first flame gen-
eration portion 310 may become unstable.
[0260] Referring again to FIG. 31, the outer cap 410
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may be disposed on the upper end of each of the second
flame generation portion 320, the propagation portion-
defining protrusion 363, and the spreading portion-defin-
ing protrusion 362 so as to cover the flame propagation
portion 360 and the gas spreading portion 350.
[0261] Further, the inner cap 420 may be disposed on
the upper end of the first flame generation portion 310
andmay cover the first flamehole 311andan inner space
in the first flame generation portion 310 in which the gas
flows.
[0262] Furthermore, the outer cap 410 may cover the
upper end of each of the propagation hole 3631 and the
gas discharge hole 3621 so that the portion of the gas in
the gas spreading portion 350 may be discharged to the
outlet of each of the propagation hole 3631 and the gas
discharge hole 3621 and may be burned to generate the
flame. The outer cap 410 may prevent this flame from
propagating to the gas spreading portion 350.
[0263] Referring to FIG. 33, the propagation portion-
defining protrusion 363 may include a flame guiding
portion 3632. The flame guiding portion 3632 may be
formed by cutting a portion of an outer end of the propa-
gation portion-defining protrusion 363 connected to the
second flame generation portion 320, andmay guide the
flame of the second flame generation portion 320 to the
flame propagation portion 360.
[0264] The flame guiding portion 3632 may be formed
by cutting a portion of an outer end of the propagation
portion-defining protrusion 363 connected to the second
flame generation portion 320 so that a step is formed in
the outer end of the propagation portion-defining protru-
sion 363. The flame of the second flame hole 321 may
travel through the flame guiding portion 3632 and then
may flow into the flame propagation portion 360.
[0265] The flame generated at the outlet of the second
flame hole 321 of the second flame generation portion
320 may flow into the flame propagation portion 360
through the flame guiding portion 3632. Therefore, when
the flame may be generated in the second flame gen-
eration portion 320, the flame may flow into the flame
propagation portion 360 through the flame guiding por-
tion 3632, and thus, the flame may be generated at the
outlet of the propagation hole 3631 and the outlet of the
gas discharge hole 3621.
[0266] FIG. 34 is a diagram for illustrating flow of gas in
the flame propagation portion 360 of the head 300. In
FIG. 34, the solid arrow represents the flow of gas. The
gas may flow from the gas spreading portion 350 to the
flame propagation portion 360 through the propagation
hole 3631. The gas may be discharged from the gas
spreading portion 350 through the gas discharge hole
3621 toward the first flame generation portion 310.
[0267] Furthermore, the gas discharged from the sec-
ond flame hole 321 may flow to the flame propagation
portion 360 through the flame guiding portion 3632. Due
to this structure, the gasmay flow from the gas spreading
portion350 to theflamepropagationportion360.Further-
more, in the flame propagation portion 360, the gas may

flow freely in both opposite directions, that is, an inward
direction from theouter areaof thehead300 to thecentral
area thereof or an outward direction from the central area
to the outer area thereof.
[0268] Therefore, when the flame is first generated in
the second flame hole 321, the flame may flow into an
outer end of the flame propagation portion 360 through
the flame guiding portion 3632, and then may propagate
to the central area of the head 300 along the flame
propagation portion 360. In this process, the flame
may be generated sequentially in the propagation hole
3631 and the gas discharge hole 3621.
[0269] Conversely, when the flame is first generated in
the gas discharge hole 3621, the flamemay propagate to
the flame propagation portion 360 and may propagate to
the outer area of the head 300 along the propagation
portion 360. In this process, the flamemay be generated
in the propagation hole 3631. Further, the flame may
propagate from the outer end of the flame propagation
portion 360 to the second flame hole 321 through the
flame guiding portion 3632, such that the flame may be
generated in the second flame hole 321.
[0270] Hereinafter, the flame propagating process is
described. First, in a situation in which the first flame
generation portion 310 has been ignited and the second
flame generation portion 320 has been extinguished, the
flame propagating process is as follows. The flame of the
first flame hole 311 may propagate to the gas discharge
hole 3621, causing a flame to be generated in the gas
discharge hole 3621.
[0271] Then, the flame may propagate to the flame
propagation portion 360, such that the flames may be
generated sequentially in the plurality of propagation
holes 3631 in a direction from the central area of the
head 300 to the outer area thereof. The flame in the outer
area of the head 300may propagate to the second flame
hole 321 through the flame guiding portion 3632, thereby
generating the flame in the second flame hole 321.
[0272] The flame of the second flame hole 321 adja-
cent to the flame propagation portion 360may propagate
along the circumferenceof the second flamepropagation
portion 360, and eventually, the flamemay be generated
throughout the plurality of second flame holes 321 ar-
ranged along the circumference of the second flame
propagation portion 360.
[0273] Next, in a situation in which the second flame
generation portion 320 has been ignited and the first
flame generation portion 310 has been extinguished,
the flame propagating process is as follows. The flame
of the second flame hole 321may propagate to the flame
propagation portion 360 through the flame guiding por-
tion 3632.
[0274] The flame in the flame propagation portion 360
may propagate from the outer area of the head 300
toward the central area thereof. Therefore, flames may
be sequentially generated in the plurality of propagation
holes 3631 in a direction from the outer area of the head
300 to the central area thereof. The flamemay propagate
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to the gas discharge hole 3621, causing the flame to be
generated in the gas discharge hole 3621.
[0275] The flame may propagate from gas discharge
hole 3621 or the propagation hole 3631 to the first flame
hole 311. Thus, the flame may be generated in the first
flame hole 311 of the first flame generation portion 310
facing the gas discharge hole 3621 or the propagation
hole 3631.
[0276] The flame of the first flame hole 311 may pro-
pagate along the circumference of the first flame propa-
gation portion 310, and eventually, the flame may be
generated throughout the plurality of first flame holes
311 arranged along the circumference of the first flame
propagation portion 310.
[0277] In accordance with an embodiment, due to the
gas discharge hole 3621, the propagation hole 3631, and
the flame guiding portion 3632 arranged to be spaced
apart from each other in the radial direction of the head
300, the flame may smoothly propagate from the first
flame generation portion 310 to the second flame gen-
eration portion 320 or vice versa.
[0278] Due to smooth flame propagation between the
first flame generation portion 310 and the second flame
generation portion 320, any extinguished flame genera-
tion portion may be immediately re-ignited. Thus, the
performance of the burner may be improved.

[Second embodiment]

[0279] FIG. 35 is a perspective view showing a burner
according to another embodiment. FIG. 36 is a side view
of FIG. 35. FIG. 37 is a rear view of FIG. 35. The burner
according to an embodiment may include a body 500, a
cover 600, head 700, an inner cap 820, and an outer cap
810.
[0280] The body 500 may constitute a lower portion of
the burner and may be connected to an external source
through a pipe so that the bodymay receive gas required
for combustion from the external source. The cover 600
may be disposed on top of the body 500 and may be
coupled to the body 500 to define a mixing tube 501 in
which gas and air flow and are mixed with each other.
[0281] In the illustrated embodiment, the cover 600
and thebody500aremanufacturedseparately fromeach
other. However, in another embodiment, the cover 600
and the body 500 may be integrated into a single body.
[0282] The mixing tube 501 may be a space in the
burner. The gas flowing thereto from the external source
and the air flowing into the burner from a surrounding
around the burner may meet and be mixed with each
other in the mixing tube 501. The gas may be mixed with
air and thus may receive oxygen from the air necessary
for combustion and thus may be burned in the head 700.
[0283] Themixing tube 501may be formed by combin-
ing the body 500 and the cover 600 with each other. The
body500mayconstitute approximately a lower half of the
mixing tube 501, while the cover 600 may constitute
approximately an upper half of the mixing tube 501.

[0284] The head 700 may be disposed on top of the
cover 600, and the flame may be generated in the head
700. The head 700 may be coupled to the cover 600 to
form a path through which gas flowing into the head 700
and the cover 600 through the body 500 flows. The gas
flow path formed by combining the header and the cover
600 with each other may distribute the gas to a first flame
generation portion 710 and a second flame generation
portion 720, which are described in detail below.
[0285] The inner cap 820 may cover a top of the first
flame generation portion 710 where the flame may be
generated, and may control a spread direction of the
flame so that the flame is directed outwardly in the radial
direction of the head 700. The outer cap 810may cover a
top of the second flamegeneration portion 720where the
flame may be generated, and may control the spread
direction of the flame so that the flame is directed out-
wardly in the radial direction of the head 700.
[0286] FIG. 38 is an exploded top perspective view of
FIG. 35. FIG. 39 is an exploded bottom perspective view
of FIG. 35. The head 700may include a flame generation
portion. In the flame generation portion, while gas is
discharged outwardly of the burner, the gas is ignited
by a spark plug (not shown), thereby generating a flame.
[0287] The head 700 may include the first flame gen-
eration portion 710 and the second flame generation
portion 720 where the flame may be generated. The first
flame generation portion 710 may be disposed in the
central area of the head 700, and a plurality of first flame
holes 711 may be defined in the first flame generation
portion 710 and may be arranged along a circumference
thereof.
[0288] The second flame generation portion 720 may
be disposed in the outer area of the head 700 andmay be
disposed to surround the first flame generation portion
710.Aplurality of secondflameholes721maybedefined
in the second flame generation portion 720 and may be
arranged along a circumference thereof. Therefore,
when the flame may be generated in the burner, inner
and outer ring-shaped flames may be generated in a
double manner.
[0289] The gas flowing inside the burner may be dis-
charged through the first flame hole 711 and the second
flame hole 721. When the gas is ignited, a flame may be
generated at the outlet of each of the first flame hole 711
and the second flame hole 721, such that the flame may
be maintained while the gas is discharged.
[0290] The first flame generation portion 710 and the
second flame generation portion 720 may be separate
components and may be spaced apart from each other.
Therefore, gas needs to be individually supplied to each
of the first flame generation portion 710 and the second
flame generation portion 720. In an embodiment, one
mixing tube 501 may be used, and gas flowing thereto
from one pipe may flow through the single mixing tube
501.
[0291] Therefore, the gas discharged from one mixing
tube 501 should flow into the first flame generation por-
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tion 710 and the second flame generation portion 720,
which are spaced apart from each other. For this reason,
inside the burner, a flow channel needs to be formed to
distribute the gas discharged from themixing tube 501 to
each of the first flame generation portion 710 in the
central area and the second flame generation portion
720 in the outer area.
[0292] In the burner according to anembodiment of the
present disclosure, the gas discharged from the mixing
tube 501may flow through the cover 600, andmay flow to
the central area of the cover 600, andmay be divided into
portions and then one thereofmay flow into the first flame
generation portion 710, and the other thereof may flow to
the outer area of the cover 600 and may flow into the
second flame generation portion 720.
[0293] In other words, the gas discharged from the
mixing tube 501 may flow through cover 600 and reach
an outer area of an upper surfaced of the cover 600.
Then, the gas may flow from the outer area of the cover
600 to the central area of the cover 600 and may be
divided into the portions. One thereof may flow from the
central area of the cover 600 through the head 700 and
may reach an upper surface of the head 700, and may
flow into the first flame generation portion 710 in the
central area of the head 700.
[0294] The other of the portions may flow from the
central area to the outer area of a space on the upper
surface of the cover 600, and may flow through the head
700, and may reach the upper surface of the head 700,
and may flow into the second flame generation portion
720 in the outer area of the head 700.
[0295] Due to this structure, the gas flowing into one
common mixing tube 501 may be divided into the two
portions inside the burner while flowing through the flow
channel formed in the burner, and then the two portions
may flow into the first flame generation portion 710 and
the second flame generation portion 720, respectively.
[0296] Therefore, compared to a structure in which the
external source is connected to a plurality of pipes, and a
plurality of gas flow paths respectively connected to the
plurality of pipes and the flame generation portions are
provided independently of each other, an overall struc-
ture of the burner according to an embodiment of the
present disclosure may be simplified. Furthermore, the
burner according to an embodiment of the present dis-
closure may be connected to an external source through
asingle pipe. This simple structure allows for smooth flow
of the gas inside the burner, improves burner perfor-
mance, and saves a manufacturing cost of the burner.
[0297] FIG. 40 is a side cross-sectional view of the
burner. In drawings as described below, flow of the gas is
indicatedusinga solid arrow.Furthermore, inFIG. 40, the
flow of air flowing into the burner from the surroundings is
indicated using a hidden line arrow.
[0298] The body 500 may include an injection portion
530andanair receivingportion540.The injectionportion
530maybe formedononesideof thebody500,andagas
injection hole 531 may be defined in the injection portion

530. The gas injection hole 531may be formed to extend
through the injection portion 530, and may have an inlet
connected to a pipe connected to theexternal source that
supplies gas.
[0299] The injection portion 530, the air receiving por-
tion 540 and the mixing tube 501 may be arranged in a
straight line. Due to this structure, the gas having flowed
through the injection portion 530 may smoothly flow
through the air receiving portion 540 and the mixing tube
501.
[0300] The gas injection hole 531may be formed in the
injection portion 530 so as to extend through the injection
portion 530.
[0301] The air receiving portion 540 may be disposed
between an inlet of the mixing tube 501 and an outlet of
the injection portion 530. A space into which air is intro-
duced and stored may be formed in the air receiving
portion 540. In one example, an air guide 701 may
protrude downwardly from the head 700 and may cover
the space of the air receiving portion 540. The air guide
701 may be formed in a generally "U" shape so as to be
combined with the air receiving portion 540 to form a
space into which air flows.
[0302] The air guide 701may cover the space of the air
receiving portion 540, but may be coupled to the air
receiving portion 540 to form a hole into which surround-
ing air flows in a rear side of the burner. Through the hole,
air around the burner may flow into the space of the air
receiving portion 540.
[0303] An inlet of the gas injection hole 531 may be
relatively wide and an outlet thereof may be relatively
narrow. For example, the outlet of the gas injection hole
531 may be provided with an orifice, so that the gas
flowing into the body 500 through the gas injection hole
531maybe injectedat a rapid speed from theoutlet of the
gas injection hole 531.
[0304] The gas injected from the outlet of the gas
injection hole 531 may flow into the mixing tube 501
without being dispersed due to its rapid flow speed. At
this time, the gas may meet the air flowing into the air
receiving portion 540while flowing through the air receiv-
ing portion 540, and, at the same time, the air may flow
into the mixing tube 501.
[0305] While the gas flows through the mixing tube
501, the gas may be mixed with air which has been
introduced into the air receiving portion 540, and then
themixture of the gas and the airmay be discharged from
the mixing tube 501. In this way, the gas may be mixed
with the air in themixing tube 501 andmay bemixed with
oxygen in the air. Thus, when themixture is ignited by the
spark plug, the mixture may be combusted.
[0306] The mixing tube 501 may be , for example, a
Venturi tube. The Venturi tube may be formed so that a
cross-sectional area of each of the inlet and the outlet
thereof is relatively large, and a cross-sectional area of a
central area thereof is relatively narrow.
[0307] Therefore, in a neck area as a narrow cross-
sectional area of the central area of the mixing tube 501,
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the gas flow speed is the fastest in the mixing tube 501,
such that the pressure may be lowered in the central
area.
[0308] The mixing tube 501 may be the Venturi tube.
Thus, the pressure in the neck area is lower than that of
an area adjacent thereto. Thus, the air in the space of the
air receiving portion 540 which has a relatively high
pressure may smoothly flow into the mixing tube 501
due to the pressure difference and thus may be mixed
with the gas in the mixing tube.
[0309] FIG. 41 is a perspective view showing the body
500 and the cover 600 of the burner. FIG. 42 is an
exploded view of FIG. 41. FIG. 43 is a top view of FIG.
41. FIG. 44 is a bottom view of FIG. 41. FIG. 45 is a
perspective view of the body 500. FIG. 46 is a top view of
FIG. 45.
[0310] Thebody500may includea lower cell 510anda
first guide tube520.The lower cell 510maybedepressed
from an upper surface of the body 500 into the body 500
andmayconstitute a lower portionof themixing tube501.
The lower cell 510 may constitute approximately the half
of the mixing tube 501.
[0311] However, sinceat least a portionof anupper cell
620 formed on the cover 600 is received in a depressed
space of the lower cell 510, the depressed space of the
lower cell 510 constituting the mixing tube 501 may be
deeper than a depth of the half of the mixing tube 501.
[0312] The first guide tube 520 may be connected to
the outlet of the mixing tube 501 and may have two
portions be connected to the outlet of the mixing tube
501 and extending in the circumferential direction of the
body 500 and respectively in opposite directions. A por-
tion of the first guide tube 520 may be closed with the
cover 600, and the gas may flow in the first guide tube
520. A top of the first guide tube 520 may be closed with
the cover 600 to form a gas flow path.
[0313] The first guide tube 520 may be a space con-
nected to the outlet of the mixing tube 501, and may
change the flow direction of the gas discharged from the
mixing tube 501 to an upward direction. The gas dis-
charged from themixing tube 501may flowupward along
the first guide tube520andmayflow into the spaceon the
upper surface of the cover 600.
[0314] The body 500 may include a cover receiving
groove 550, a first spark plug receiving hole 560, and an
extension panel 570. The cover receiving groove 550
maybedepressed from theupper surfaceof thebody500
into the body, and may have a shape corresponding to
that of the cover 600 so that the cover 600 is received
therein.
[0315] Ahole intowhich fasteningmeanssuchasabolt
is fastened may be formed in a bottom surface defining
the cover receiving groove 550, and a corresponding
hole thereto may be formed in the cover 600 so that
the cover 600 may be coupled to the body 500 using
the fasteningmeans. Since the cover 600 is seated in the
cover receiving groove 550, the cover 600 may be ac-
curately positioned at a designated position of the body

500.
[0316] The first spark plug receiving hole 560 may be
formed at a position overlapping with the cover 600, and
the spark plug may be inserted and mounted in the first
spark plug receiving hole 560. In one example, the cover
600 may have a second spark plug receiving hole 650
defined therein into which the spark plug is inserted at a
position corresponding to the first spark plug receiving
hole 560.
[0317] In the illustrated embodiment, the first spark
plug receiving hole 560 may be disposed adjacent to
the first flame generating portion 710 disposed in the
central area of the burner. In this structure, the first flame
generation portion 710 may be ignited first and the sec-
ond flame generation portion 720 may be ignited later.
[0318] In another embodiment, the first spark plug
receiving hole 560 may be disposed adjacent to the
second flame generation portion 720 disposed in the
outer area of the burner. In this structure, the second
flame generation portion 720 may be ignited first and the
first flame generation portion 710 may be ignited later.
[0319] The extension panel 570 may surround the
cover receiving groove 550 and extend in a circumfer-
ential direction of the body 500. The extension panel 570
may generally be provided in a disk form. Holes into
which the fastening means are inserted may be formed
in the extension panel 570.
[0320] Accordingly, the burner may be mounted on a
gas range or a combined cooking appliance by coupling
theextensionpanel 570 to thegas rangeor thecooktopof
the combined cooking appliance using the fastening
means.
[0321] FIG. 47 is a perspective view of the cover 600.
FIG. 48 is abottomviewofFIG. 47. FIG. 49 isa top viewof
FIG. 47. The cover 600 may have a smaller planar area
than that of the body 500. As described above, the cover
600 may be seated in the cover receiving groove 550 of
the body 500 andmay be coupled to the cover 600 using
the fastening means.
[0322] The cover 600 may include a through-hole 610
formed at a position that overlaps at least a portion of the
first guide tube 520. The gas may flow through the
through-hole 610. The through-hole 610 through which
the gas may flow may be formed in the cover 600 at a
portion overlapping at least the inclined guide surface
121. Thegasmayflowupwardly along the first guide tube
520 and may flow through the cover 600 through the
through-hole 610 and may flow into the space on the
upper surface of the cover 600.
[0323] Furthermore, the cover 600 may include the
upper cell 620 constituting the mixing tube 501. The
upper cell 620 may be formed to protrude downwardly
toward the body 500, and may have an inner space
defined therein so as to be depressed upwardly from a
lower surface thereof into the upper cell 620. The inner
spacemay constitute an upper portion of themixing tube
501.
[0324] The upper cell 620 may constitute approxi-
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mately a half of the mixing tube 501. However, the upper
cell 620maybe inserted intoagroovedefined in the lower
cell 510 of the body 500 to define the mixing tube 501.
[0325] In the illustratedembodiment, theupper cell 620
may be formed integrally with the cover 600. However, in
another embodiment, the upper cell 620 may be formed
as a separate structure from the cover 600. Furthermore,
in still another embodiment, the upper cell 620 may be
formed integrally with the lower cell 510.
[0326] In one example, the burner may include a sec-
ond guide tube 630. The second guide tube 630 may be
formedbycombining thecover600and thehead700with
each other and may provide a space in which the gas
flowing to the space from the body 500may flow from the
outer area of the head 700 to the central area thereof.
[0327] Thegasdischarged from thefirst guide tube520
may flow to the central area of the head 700 through the
second guide tube 630 and may be divided into portions
whichmaybe fed to the first and second flamegeneration
portion 710 and 720, respectively.
[0328] The gas may be divided into the portions such
that the portions of the gas may be respectively supplied
to the first flame generation portion 710 and the second
flame generation portion 720 which are spaced apart
from each other, using one gas injection hole 531
equipped with the orifice and one mixing tube 501.
[0329] The cover 600 may include the through-hole
610 and a lower part 640. In addition to the above
description, the through-hole 610 may be connected to
the first guide tube 520 and allows gas to flow through
therein. The gas may flow through the through-hole 610,
and then,aportion thereofmayflow into thesecondguide
tube 630, and a remaining portion thereof may flow into
the second flame generation portion 720.
[0330] The through-hole 610 may include a pair of
through-hole spaced apart from each other in the circum-
ferential direction and extending in the circumferential
direction and in the outer area of the cover 600. The
through-hole 610 may be disposed on top of the first
guide tube 520, and the flow direction of the gas in the
first guide tube 520 may be changed rapidly in the
through-hole 610.
[0331] Therefore, in order to allow the flow of the gas
between the mixing tube 501 and the second guide tube
630 to be smooth, the first guide tube 520may be formed
as a relatively large space, and thus an area size of the
through-hole 610 may be increased.
[0332] If a single through-hole 610 with a large area
size is formed, the rigidity of the cover 600 may be
weakened. Therefore, in accordance with an embodi-
ment, the through-hole 610may includeapair of through-
holes spaced apart from each other in the circumferential
direction, while a bridge portion may be disposed be-
tween the through-holes610 to reinforce the rigidity of the
cover 600.
[0333] Furthermore, fastening holesmay be defined in
the bridge portion between the through-holes 610 such
that fasteningmeansmaybe insertedand fastened to the

fastening holes. Thus, the various holes may be effi-
ciently arranged in an entire area of the cover 600. The
couplingbetween the cover 600and thebody500maybe
strengthened using the fastening means inserted and
fastened to the fastening holes.
[0334] The lower part 640 may be formed so that a
portion thereof surrounds the through-hole 610, andmay
protrude upwardly from the upper surface of the cover
600, and may constitute a lower portion of the second
guide tube 630. The lower part 640 and an upper part 740
formed on the head 700 may be combined to each other
to define the second guide tube 630.
[0335] The lower part 640 may include a first flow
channel-defining part 641, a first central part 642, a first
outer part 643, and a first connection part 644. The first
flow channel-defining part 641 may surround the
through-hole 610 and may define a flow channel extend-
ing from the through-hole 610 to the central area of the
cover 600.
[0336] The gas that has flowed through the through-
hole 610 and has flowed into the space on the upper
surface of the cover may flow from the outer area of the
cover 600 to the central area thereof along the first flow
channel-defining part 641.
[0337] The first central part 642 may be formed in the
central area of the cover 600, may be connected to the
first flowchannel-definingpart 641, andmaydefineaflow
channel connected to the first flame generation portion
710. In the first central part 642, the gas may be divided
into the portions such that one portionmay flow to the first
flame generation portion 710 and the remaining portion
may flow to the second flame generation portion 720.
[0338] The portion of the gas flowing into the first
central part 642 may flow upwardly and may flow into
the first flame generation portion 710, while the other
portion thereof may flow back to the outer area of the
cover 600 along the first connection part 644 and may
reach the first outer part 643.
[0339] The first outer part 643 may be disposed in the
outer area of the cover 600, may define a flow channel
connected to the second flame generation portion 720,
andmay includeapair of thefirst outer parts spacedapart
from each other in the circumferential direction. The gas
flowing into the first outer part 643may flowupwardly and
may flow through the spreading hole 730 of the head 700
and to a space on the upper surface of the head andmay
reach the second flame generation portion 720.
[0340] The first connection part 644 may define a flow
channel connecting an inner space of the first outer part
643andan inner spaceof the first central part 642 toeach
other.Since thefirst outer part 643 includes thepair of first
outer parts, the first connection part 644 may include a
pair of first connection parts respectively connected to
the pair of first outer parts 643.
[0341] The gas flowing into the first flow channel-defin-
ingpart 641mayflow through thefirst central part 642and
the first connection part 644 andmay flowupwardly in the
first outer part 643. In order for gas to flow smoothly,

5

10

15

20

25

30

35

40

45

50

55



24

45 EP 4 560 194 A1 46

bottom surfaces of the first flow channel-defining part
641, the first central part 642, and the first connectionpart
644 may constitute a continuous plane.
[0342] In one example, the pair of first outer parts 643
may be formed and arranged symmetrically with each
around the center of the cover 600. The pair of first
connection parts 644 may be formed and arranged sym-
metrically with each around the center of the cover 600.
[0343] The first outer part 643 may be formed at a
position that overlaps a side portion 780 of the head
700 in the vertical direction. Due to this structure, the
gas that has reached the first outer part 643 may flow
smoothly to the side portion 780 and then reach the
second flame generation portion.
[0344] The lower part may include a lower partitioning
wall that protrudesupwardly from theupper surfaceof the
cover 600, and the lower partitioning wall may surround
the through-hole 610. The gas that has flowed through
the through-hole 610 may be guided along the lower
partitioning wall so as to flow to the first flow channel-
defining part 641 and the first central part 642.
[0345] The lower partitioning wall may constitute walls
of the first flow channel-defining part 641, the first central
part 642, the first outer part 643 and the first connection
part 644. That is, the first flow channel-defining part 641,
the first central part 642, the first outer part 643, and the
first connection part 644 may be constituted with the
lower partitioning wall protruding upwardly from the
upper surface of the cover 600.
[0346] In one example, the cover 600 may include a
secondsparkplug receivinghole650 intowhich thespark
plug is inserted and mounted. The second spark plug
receiving hole 650 may be positioned in a position corre-
sponding to the first spark plug receiving hole 560 of the
body 500. Therefore, depending on a location of the first
spark plug receiving hole 560, the second spark plug
receiving hole 650 may be disposed adjacent to the first
flame generation portion 710 or adjacent to the second
flame generation portion 720.
[0347] FIG. 50 is a perspective view showing the cover
600 and the head 700. FIG. 51 is an exploded top
perspective view of FIG. 50. FIG. 52 is a bottom perspec-
tive view of FIG. 50. FIG. 53 is a top view of FIG. 50.
[0348] Foreign substances may remain on the head
700 due to the use of the burner. Therefore, cleaning of
thehead700 isnecessary for hygienepurposes.Toclean
the head 700, the head 700 may be easily removed from
the burner.
[0349] Therefore, for example, it is necessary tocouple
the head 700 and the cover 600 or the body 500 using the
fastening means so that the user may easily remove the
head 700 from the burner using the fastening means
when necessary.
[0350] A structure is needed to guide a position of the
head 700 so that the head 700 may be disposed in a
correct position on the cover 600. For this guide, an insert
protrusion 772 may be formed on the head 700, and a
protrusion receiving groove 660 may be formed in the

cover 600.
[0351] When the protrusion 772 of the head 700 is
inserted into the protrusion receiving groove 660 of the
cover 600, the head 700 may be disposed in the correct
position on the cover 600. The insert protrusion 772 and
the protrusion receiving groove 660 are additionally de-
scribed below. Hereinafter, the head 700 is described in
detail.
[0352] FIG. 54 is a perspective view of the head 700.
FIG. 55 is abottomviewofFIG. 54. FIG. 56 isa top viewof
FIG.54.FIG.27 isaviewofFIG.54 inadifferent direction.
[0353] Thehead700may includeaspreadinghole 730
and the upper part 740. The spreading hole 730 may be
connected to the second guide tube 630 and may allow
gas to flow therein. The gas flowing into the spreading
hole 730 may flow into the second flame generation
portion 720 and be burned therein.
[0354] The spreading hole 730 may include a pair of
spreading holes disposed in the outer area of the head
700 and spaced from each other in the circumferential
direction of the head. In the plan view, the spreading hole
730 may be spaced from the through-hole 610 in the
circumferential direction of the head.
[0355] Therefore, the portion of the gas having flowed
through the through-hole 610mayflow to the central area
of the head 700 along the second guide tube 630. The
other portion of the gasmay flow back to the outer area of
the head 700, and may flow through the spreading hole
730, and may spread in the circumferential direction in a
space on the upper surface of the head 700, and then
may flow into the second flame generation portion 720.
[0356] The upper part 740 may be formed so that a
portion thereof surrounds the spreading hole 730, and
may protrude downwardly from a lower surface of the
head 700, and may be coupled to the lower part 640 to
defineanupperportionof thesecondguide tube630.The
lower part 640 of the cover 600 and the upper part 740 of
the head 700may be combined with each other to define
the second guide tube 630.
[0357] The upper part 740 may include a second flow
channel-defining part 741, a second central part 742, a
secondouter part 743, andasecondconnectionpart 744.
Thesecondflowchannel-definingpart 741maycover the
through-hole 610 and may define a flow channel extend-
ing from the through-hole 610 to the central area of the
head 700.
[0358] The gas that has flowed through the through-
hole 610 and has flowed into the second flow channel-
defining part 741 may flow along the second flow chan-
nel-defining part 741 from the outer area of the head 700
to the central area thereof.
[0359] The second central part 742 may be formed in
the central areaof the head700,maybe connected to the
second flow channel-defining part 741, andmay define a
flow channel connected to the first flame generation
portion 710. In the second central part 742, the gas
may be divided into the portions such that one portion
may flow to the first flame generation portion 710 and a
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remaining portion may flow to the second flame genera-
tion portion 720.
[0360] The portion of the gas flowing into the second
central part 742may flow upwardly andmay flow into the
first flame generation portion 710. The other portion
thereof may flow back to the outer area of the head
700along the secondconnection part 744andmay reach
the second outer part 743.
[0361] The second outer part 743 may surround the
spreading hole 730 and may be disposed in the outer
area of the head 700, and may define a flow channel
connected to the second flame generation portion 720.
The second outer part 743 may include a pair of second
outer parts spaced apart from each other in the circum-
ferential direction. The gas flowing into the second outer
part 743 may flow upwardly and may flow through the
spreading hole 730 of the head 700 andmay flow along a
space on the upper surface of the head 700 and may
reach the second flame generation portion 720.
[0362] The second connection part 744 may define a
flow channel connecting the inner space of the second
outer part 743 and the inner space of the second central
part 742. Since the second outer part 743 includes the
pair of second outer parts, the second connection part
744 may include a pair of second connection parts re-
spectively connected to the pair of second outer parts
743.
[0363] An opening may be formed in a side surface of
the second central part 742, and this opening may be
connected to the second outer part 743 through the
second connection part 744.
[0364] In one example, the pair of second outer parts
743 may be arranged symmetrically around a center of
the head 700. The pair of second connection parts 744
may be arranged symmetrically around a center of the
head 700.
[0365] The upper part 740 may include an upper parti-
tioning wall protruding downwardly from the lower sur-
face of the head 700, and the upper partitioning wall may
surround the through-hole 610 formed in theouter areaof
the cover 600. The gas flowing through through-hole 610
may be guided along the upper partitioning wall so as to
flow to the second connection part 744 and the second
central part 742.
[0366] The upper partitioning wall may constitute walls
of the second flow channel-defining part 741, the second
central part 742, the second outer part 743, and the
second connection part 744. That is, the second flow
channel-defining part 741, the second central part 742,
the second outer part 743, and the second connection
part 744 may be constituted with the upper partitioning
wall protruding downwardly from the lower surface of the
head 700.
[0367] Toprevent thegasflowing into the secondguide
tube 630 from leaking out through a gap between the
upper part 740and the lower part 640, contact surfacesof
the partitioning walls respectively constituting the upper
part 740 and the lower part 640 contacting each other

may have the same shape.
[0368] The gas that has flowed through the through-
hole 610 may flow from the outer area of the head 700 to
thecentral areaof thehead700 through thesecondguide
tube 630 and may be divided into the portions in the
central area of the head 700. One of the portions into
the gas has been divided into in the central area of the
head 700 may reach the first flame generation portion
710 and may be injected through the first flame hole 711
and may be burned.
[0369] The other of the portions into the gas has been
divided into in the central area of the head 700 may flow
from the central area of the head 700 to the outer area of
the head 700 through the second guide tube 630 and the
may flow through spreading hole 730, and then, may
reach the second flame generation portion 720, andmay
be injected through the second flame hole 721 and may
be burned.
[0370] The second guide tube 630 may include a first
space defined by combining the first flow channel-defin-
ing part 641 and the second flow channel-defining part
741 with each other, a second space defined by combin-
ing the first central part 642 and the second central part
742 with each other, a third space defined by combining
the first connection part 644 and the second connection
part 744 with each other, and a fourth space defined by
combining the first outer part 643 and the second outer
part 743 with each other.
[0371] Thegasmay flow into the first space in the outer
area of the second guide tube 630 andmay flow from the
first space into the second space and reach the central
area of the head 700. The gas may be divided into the
portions in the second space. One of the portions may
flow upwardly directly from the second space and may
flowupwardly throughacentral holedisposed inanupper
portionof the central areaof thehead700, andmay reach
the first flame generation portion 710 connected to this
central hole.
[0372] The other of the portions of the gas may flow
through the third space, and flow into the fourth space in
the outer area of the head 700, and may flow upwardly
from the fourth space to reach the second flame genera-
tion portion 720 in the outer area of the head 700.
[0373] In this way, the gas that has flowed through the
through-hole 610 may be divided into the two portions in
the second guide tube 630. One thereof may reach the
first flame generation portion 710 while the other there
may reach the second flame generation portion 720.
[0374] The first flame generation portion 710 may be
disposed in the central area of the head 700 and may
protrude upwardly from the upper surface of the head
700. Furthermore, the second flame generation portion
720may protrude upwardly from the upper surface of the
head 700 in the outer area of the head 700. Accordingly,
the second flame generation portion 720 may surround
the first flame generation portion 710.
[0375] The head 700 may include a gas spreading
portion 750 and a flame propagation portion 760. The
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gas spreading portion 750 may be a space in which the
gas flowing through the spreading hole 730 spreads and
which is surrounded with the upper surface of the head
700 and the second flame generation portion 720, and
may extend along the circumference of the head 700.
[0376] The gas spreading portion 750 may be a space
connected to the second flame generation portion 720,
andmay extend in a ring shapewith a constant width and
may be positioned inwardly of the second flame genera-
tion portion 720. Accordingly, the gas that has flowed
through thespreadinghole730mayspreadalong thegas
spreading portion 750 and on the upper surface of the
head 700 and flow into the second flame generation
portion 720 uniformly in the circumferential direction of
the second flame generation portion 720.
[0377] An inclined spreading surface 761 may be dis-
posed at a location adjacent to the spreading hole 730 to
facilitate the flow and spread of gas. That is, the inclined
spreading surface 761 may be defined on the upper
surface of the head 700 and at an areawhere the spread-
ing hole 730 and the gas spreading portion 750 are
connected to each other, and may constitute each of
both opposing ends of the spreading hole 730. The
inclined spreading surface 761 may be inclined in the
circumferential or radial direction.
[0378] The inclined spreading surface 761 may be
formed on the upper surface of the head 700 so as to
be inclined in the circumferential or radial direction. Due
to the inclined spreading surface 761, a planar area size
of the spreading hole 730 may increases as the spread-
ing hole 730 extends upwardly.
[0379] Accordingly, while the gas flowing into the gas
spreading portion 750 through the spreading hole 730
may flow further upwardly, the gas may be guided along
the inclined spreading surface 761 so as to smoothly
spread into the gas spreading portion 750 and then be
uniformly distributed throughout the gas spreading por-
tion 750. As a result, the second flamegeneration portion
720 may receive a uniform supply of the gas in its cir-
cumferential direction and thus generate a uniform flame
in its circumferential direction.
[0380] The flame propagation portion 760may occupy
a partial area of the gas spreading portion 750 such that
the gas spreading portion 750 may be discontinuous at
the flame propagation portion 760. The flame propaga-
tion portion 760 may be a space in which the flame
propagates between the first flame generation portion
710 and the second flame generation portion 720. The
flamemay be generated in the flame propagation portion
760, and the flame may flow from the first flame genera-
tion portion 710 to the second flame generation portion
720 or from the second flame generation portion 720 to
the first flame generation portion 710 through the flame
propagation portion 760.
[0381] Therefore, the flamegenerated in the first flame
generation portion 710 may flow to the second flame
generation portion 720, or conversely, the flame gener-
ated in the second flamegeneration portion 720may flow

to the first flame generation portion 710. Accordingly, the
flame may always exist in the first flame generation
portion 710 and the second flame generation portion
720 while the gas is supplied thereto.
[0382] When a flame is not ignited or is extinguished in
one flame generation portion, the flame of another flame
generation portion may flow through the propagation
portion, thereby generating a flame in the flame genera-
tion portion where there is no flame.
[0383] The head 700may include a spreading portion-
defining protrusion 762 and a propagation portion-defin-
ing protrusion 763. The spreading portion-defining pro-
trusion 762 may be disposed between the first flame
generation portion 710 and the second flame generation
portion 720, protrude upwardly from the upper surface of
the head 700, extend in the circumferential direction of
the head 700, and surround the gas spreading portion
750.
[0384] The gas spreading portion 750 may be a space
surrounded with the second flame generation portion
720, the upper surface of the head 700, the spreading
portion-defining protrusion 762, and the outer cap 810.
[0385] The propagation portion-defining protrusion
763 may protrude upwardly from the upper surface of
the head 700 and may include a pair of propagation
portion-defining protrusions respectively disposed on
both opposing sides of the flame propagation portion
760 to define the flame propagation portion 760. The
propagation portion-defining protrusion 763 may isolate
the gas spreading portion 750 and the flame propagation
portion 760 from each other.
[0386] The propagation portion-defining protrusion
763 may have a through-hole extending therethrough,
so that the gas in the gas spreading portion 750 is dis-
charged to theflamepropagationportion760 through this
through-hole. The flamemay be generated at an outlet of
the through-hole, and then, this flame may propagate
from the first flame generation portion 710 to the second
flame generation portion 720 through the flame propaga-
tion portion 760 or vice versa.
[0387] FIG. 58 is an enlarged view of a portion 58 of
FIG. 57. FIG. 58 shows a portion of the first flame gen-
eration portion 710. FIG. 59 is an enlarged view of a
portion 59 of FIG. 57. FIG. 59 shows a portion of the
second flame generation portion 720.
[0388] The flame generation portion may include the
flame hole throughwhich gas is sprayed. A flamemay be
generated at an outlet of the flame hole. The first flame
generation portion 710 may include the first flame hole
711, and the second flame generation portion 720 may
include the second flame hole 721.
[0389] Thefirst flamehole711or thesecondflamehole
721maybedepressed into theupperendof thefirst flame
generation portion 710 or the second flame generation
portion 720. The first flame hole 711may be coveredwith
the inner cap 820, and the second flamehole 721may be
coveredwith the outer cap 810 so that a top of each of the
first and second flame holes may be blocked.
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[0390] Depression depths of neighboring flame holes
in the first flame generation portion 710 or the second
flame generation portion 720 may be different from each
other. For example, the first flame generation portion 710
may have deep first flame holes 711a and shallow first
flame holes 711b arranged alternately with each other
along the circumference. The deep second flame holes
721a and the shallow second flame hole s721b may be
alternately arranged each other along the circumference
of the second flame generation portion 720.
[0391] The depression depth of the flame hole may be
proportional to an amount of gas discharged to the out-
side through the flame hole. Furthermore, a size and a
length of the flamemay be proportional to the discharged
gas amount through the flame hole.
[0392] Therefore, the deeper the depression depth of
the flame hole, the larger the size of the flame generated
at the outlet of the flame hole. As the size of the flame
increases, a likelihood at which adjacent flames merge
with each other increases.
[0393] When the size of the flame becomes larger due
to the merging, the gas inside the flame may not contact
the air, which may lead to incomplete combustion of the
gas. Therefore, it is necessary to suppress themerging to
suppress incomplete combustion.
[0394] In an embodiment, a relatively deep flame hole
may be disposed between relatively shallow flameholes.
Due to this structure, a spacing between large flames
highly likely to merge with each other may be increased,
and the relatively small flame may be placed therebetw-
een, such that the merging between neighboring flames
may be effectively suppressed.
[0395] Further, when the flame generation portion is
formed only to have relatively shallow flame holes, the
gas amount discharged from the flame generation por-
tion is small, so that the burner cannot generate sufficient
firepower. Inanembodiment, aplurality of relatively deep
flame holes may be arranged such that the gas may be
sufficiently discharged to the outside through the flame
holes.
[0396] FIG. 60 is a perspective view showing a state in
which the outer cap 810 and the inner cap 820 are
installed on the head 700. FIG. 61 is a cross-sectional
viewofFIG.60.FIG.62 isanenlargedviewofaportion62
of FIG. 61. FIG. 63 is a perspective view showing the
inner cap 820.
[0397] The burner may include the outer cap 810 and
the inner cap 820 that cover the flamegeneration portion.
The outer cap 810 may be disposed on an upper end of
each of the second flame generation portion 720 and the
spreading portion-defining protrusion 762 andmay cover
the gas spreading portion 750. The outer cap 810may be
disposed on the head 700 and cover an upper end of the
gas spreading portion 750.
[0398] Referring to FIG. 61, the outer cap 810 may
have an inclined cross sectional shape. For example, the
outer cap 810 may be formed so that its cross-sectional
shape is gradually inclined upwardly as the outer cap

extends outwardly in the radial direction.
[0399] The head 700 may include a core 770, the side
portion789, a first support 791andasecondsupport 792.
The core 770 may be disposed in the central area of the
head 700, and the first flame generation portion 710may
be formed at an upper end of the core. The inner cap 820
may be disposed on the upper end of the core 770.
[0400] The side portion 789 occupies the outer area of
the head 700 and the gas spreading portion 750 may be
defined in the side portion 789. The core 770 and the side
portion 789 may be arranged to be spaced apart from
each other, and may be connected to each other via the
first and second supports 791 and 792 and the pair of
second connection parts 744.
[0401] The first support 791 may connect the core 770
and the side portion 780 to each other and may meet the
inner end of the flame propagation portion 760. The
second support 792 may connect the core 770 and the
sideportion780 toeachother, andmaybeopposite to the
first support 791 around the core 770.
[0402] The pair of second connection parts 744, the
first support 791 and the second support 792 may con-
nect the core 770 and the side portion 780 to each other
andmaybespaced fromeachother in the circumferential
direction. A space may be defined between each of the
pair of second connection parts 744 and each of the first
and second supports 791 and 792.
[0403] The first flame generation portion 710 may be
formed to protrude from an outer area of the core 770. In
the core 770 and in an area inwardly of the first flame
generation portion 710, a space may be defined where
portions of the gas flowing into the core 770 through the
second guide tube 630 are merged with each other.
[0404] The core 770 may include a plurality of guide
protrusions 771 that protrude upward and are spaced
apart fromeachother in the circumferential direction, and
guides a mounting position of the inner cap 820. Each of
the plurality of guide protrusions 771 may be disposed
between adjacent ones of the plurality of first flame holes
711. The inner cap 820 may include a guide ring 821
which protrudes downwardly and is formed to surround
the guide protrusions 771 and contacts the guide protru-
sions 771.
[0405] In order for the inner cap 820 to be stably dis-
posed on the upper end of the core 770, the guide
protrusions 771 may be formed on the core 770, and
the guide ring 821 may be formed on the inner cap 820.
[0406] Theguideprotrusion771may includeaplurality
of guide protrusions spaced apart from each other in the
circumferential direction. When the inner cap 820 is
placed on the core 770, the guide protrusions 771 may
be located inwardly of the guide ring 821 so as to contact
the guide ring. The position of the inner cap 820 may be
guidedalong theguideprotrusions771, and thusmaynot
deviate laterally from the core 770.
[0407] Due to this structure, the inner cap 820 may be
stably disposed in thedesignedpositionon theupper end
of core 770 and may maintain its position.
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[0408] The core 770 may include a supporter 773 that
contacts a lower surface of the inner cap 820 and sup-
ports the inner cap 820. The supporter 773 may be
formed to be inclined gradually upwardly as the support
extends inwardly of the core 770. The inner cap 820may
be disposed on an upper surface of the supporter 773.
[0409] The supporter 773may be disposed inwardly of
the guide protrusion 771. The upper surface of the sup-
porter 773may extend in a generally straight line, while a
lower surface of the supporter may be generally curved.
[0410] The gas discharged from the flame holes of the
first flame generation portion 710 or the second flame
generation portion 720may bemixed with the secondary
air around the flame generation portion to increase com-
bustion efficiency. Since the second flame generation
portion 720 is disposed in the outer area of the burner,
the gas discharged from the second flame hole 721 may
actively contact the surrounding secondary air.
[0411] However, since the first flame generation por-
tion 710maybedisposed on the core 770disposed in the
central area of the burner, a contact area thereof in
contact with the surrounding air may be reduced due
to the outer cap 810 and other structures.
[0412] Considering this problem, in accordance with
an embodiment, a vertical level of the first flame genera-
tion portion 710may be higher than that of the spreading
portion-defining protrusion 762. Due to this structure, a
vertical level of the first flame generation portion 710may
be higher than that of the outer cap 810. Thus, a contact
area of the first flame generation portion 710 with the
surrounding air may be increased.
[0413] Therefore, the first flamegenerationportion710
smoothly contacts the surrounding air, such that the gas
discharged from the first flame generation portion 710
smoothly receives the surrounding secondary air, and
thus incomplete combustion due to insufficient supply of
the secondary air may be suppressed.
[0414] The core 770 may include the insert protrusion
772 protruding downwardly and inserted into the groove
defined in the cover 600. The cover 600 may include the
protrusion receiving groove 660 depressed from the
upper surface of the cover into the cover, and formed
in an area corresponding to the insertion protrusion 772.
The insert protrusion 772 may be inserted into the pro-
trusion receiving groove 660. The insert protrusion 772
may include at least one insert protrusion 772. The
protrusion receiving groove 660 may include at least
one protrusion receiving groove 660.
[0415] In order that the head 700 is easily attached to
and detached from the cover 600 and, at the same time,
the head and the cover are coupled to each other at a
designed position, a structure is needed to guide the
positions thereof. Therefore, the core 770 may be pro-
vided with the insert protrusion 772, and the cover 600
may be provided with the protrusion receiving groove
660.
[0416] Due to this structure, the head 700 may be
stably disposed at the designed position on an upper

end of the cover 600 and may maintain its position.
[0417] FIG. 64 is a diagram for illustrating flow of gas in
a burner according to one embodiment. In an embodi-
ment, the gas discharged from one mixing tube 501 may
flow into the first guide tube 520 and the second guide
tube 630. In the first guide tube 520, the gas may be
divided into the two portions flowing in the opposite
directions and in the circumferential direction. Then,
the two portions may flow through the cover. Then, a
portion of each of the two portionsmay flow to the second
flame generation portion 720 disposed in the outer area
of the burner, and a remaining portion thereofmay flow to
the first flame generation portion 710 disposed in the
central area of the burner.
[0418] Specifically, while the gas flows through the
mixing tube 501, the gas may be mixed with the primary
air. Then, the mixture of the gas and the air may be
discharged from the mixing tube 501, and then flow into
thefirst guide tube520.Thegasflowing into thefirst guide
tube520mayflow into thesecondguide tube630 through
the through-hole 610. The gas flowing into the second
guide tube 630 may flow to the central area of the head
700 and may be divided into the portions in the central
area of the head 700.
[0419] One of the portions of the gas in the central area
of the head 700may flow upwardly immediately andmay
flow into the first flame generation portion 710, and may
bedischarged through thefirst flamehole711andmaybe
burned to generate a flame.
[0420] Theother of the portions of the gas in the central
area of the head 700 may flow to the outer area of the
head 700 through the space defined by the first connec-
tion part 644 and the second connection part 744 and
may flow upwardly and flow through the spreading hole
730. Then, the gas may spread along the gas spreading
portion 750 and may flow into the second flame genera-
tion portion 720 and may flow evenly along the circum-
ference of the second flame generation portion 720 dis-
posed in the outer area of the head 700, and may be
discharged through the second flame hole 721 and may
be burned to generate a flame.
[0421] In an embodiment, the gas discharged from the
single mixing tube 501 may be divided into the portions
which may be respectively supplied to the plurality of
flame generation portions radially spaced apart from
each other in the burner. Due to this structure, the flow
channels for gas supply to the flame generation portions
may be integratedwith each other. The gasmay be fed to
the burner using a single supply pipe, and the flow
channel structure in the burner may be simplified.
[0422] Although the present disclosure has been de-
scribed with reference to the accompanying drawings,
the present disclosure is not limited by the embodiments
disclosed herein and drawings. In addition, although the
effects based on the configuration of the present disclo-
sure are not explicitly described and illustrated in the
above description of the embodiment of the present
disclosure, it is obvious that predictable effects of the
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corresponding configuration should also be recognized.

Claims

1. A burner comprising:

a body (100, 500);
a cover (200, 600) disposed on top of the body
(100, 500) and coupled to the body (100, 500) to
define amixing tube (101, 501) in which gas and
air flow and are mixed with each other; and
a head (300, 700) disposed on top of the cover
(200, 600) and configured to generate a flame,
wherein the head (300, 700) includes:

a first flame generation portion (310, 710)
disposed in a central area of the head (300,
700) and having a plurality of first flame
holes (311; 311a, 711; 711a) defined therein
and arranged along a circumference there-
of; and
a second flame generation portion (320,
720) disposed in an outer area of the head
(300, 700) and surrounding the first flame
generation portion (310, 710), wherein a
plurality of second flame holes (321, 721)
are defined in the second flame generation
portion (320, 720) and area arranged along
a circumference thereof,

wherein the body (100, 500), the cover (200,
600), and the head (300, 700) are configured
such that:

the gas discharged from the mixing tube
(101, 501) is divided into two portions in
an outer area of the body (100, 500), then,
the two portions of the gas flow through the
cover (200, 600), and
then, a portion of each of the two portions
flows into the second flame generation por-
tion (320, 720), while a remaining portion of
eachof the twoportions flows from theouter
area of the head (100, 500) to the central
area thereof and flows into the first flame
generation portion (310, 710).

2. The burner of claim 1, wherein the gas discharged
from the mixing tube (101, 501) is divided into two
portions flowing supplied to the first flamegeneration
portion (310, 710) and the second flame generation
portion (320, 720) which are radially spaced apart
from each other.

3. The burner of claim 1 or 2, wherein the gas dis-
charged from the mixing tube (101, 501) is divided
into two portions flowing in opposite directions.

4. The burner according to any one of claims 1 to 3,
wherein the body (100, 500) includes:

a lower cell (110, 610) depressed from an upper
surface of the body (100, 500) into the body
(100, 500) and constituting a lower portion of
the mixing tube (101, 501); and
a first guide tube (120, 520) connected to an
outlet of the mixing tube (101, 501) in the outer
area of the body (100, 500), wherein the first
guide tube (120, 520) has two divided portions
connected to the outlet of the mixing tube (101,
501) and extending in a circumferential direction
of the body (100, 500) and respectively in oppo-
site directions, wherein the first guide tube (120,
520) is partially closedwith the cover (200, 600),
and the gas flows in the first guide tube (120,
520).

5. The burner according to any one of claims 1 to 4,
wherein the body (100, 500) includes:

an injection portion (130, 530) constituting one
side of the body (100, 500) and having a gas
injection hole (131, 531) defined therein; and
an air receiving portion (140, 540) disposed
between an inlet of the mixing tube (101, 501)
and an outlet of the injection portion (130, 530),
wherein a space into which the air is introduced
and stored is defined in the air receiving portion
(140, 540).

6. The burner according to any one of claims 1 to 5,
wherein the body (100, 500) includes:

a cover receiving groove (150, 550) depressed
fromanupper surfaceof thebody (100, 500) into
the body (100, 500) and having a shape corre-
sponding to a shape of the cover (200, 600) so
that the cover (200, 600) is seated in the cover
receiving groove (150, 550);
a first spark plug receiving hole (160, 560)
formed at a position overlapping with the cover
(200, 600), wherein a spark plug is inserted and
mounted into the first spark plug receiving hole
(160, 560); and
an extension panel (170, 570) surrounding the
cover receiving groove (150, 550) and extend-
ing laterally from the body (100, 500).

7. The burner according to any one of claims 4 to 6,
wherein the first guide tube (120) has an inclined
guide surface (121) formed on each of a distal end of
the two divided portions thereof configured to
change a flow direction of the gas so that the gas
gradually rises upwardly, and wherein a through-
hole (210) through which the gas flows is formed
in the cover (200) in an area at least partially over-
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lapping the inclined guide surface (121).

8. The burner according to any one of claims 4 to 7,
wherein the cover (200) includes an upper cell (220,
620) protruding downwardly toward the body (100,
500), wherein the upper cell (220, 620) has an inner
space upwardly depressed from a lower surface
thereof into the upper cell (220, 620), wherein the
inner space constitutes an upper portion of the mix-
ing tube (101, 501).

9. The burner according to any one of claims 4 to 8,
wherein theburner further comprisesa secondguide
tube (230, 630)definedbyacombinationof thecover
(200, 600) and the head (300, 700), wherein the
second guide tube (230, 630) has a space in which
the gas flowing into the space from the body (100,
500) flows from the outer area of the head (300, 700)
to the central area thereof.

10. The burner of claim 9, wherein the cover (200, 600)
includes:

a through-hole (210, 610) connected to the first
guide tube (120, 520), wherein the gas flows
through the through-hole (210, 610), preferably
wherein the through-hole (210, 610) includes a
pair of through-holes (210, 610) disposed in an
outer area of the cover (200, 600) and spaced
apart from each other along a circumferential
direction of the cover (200, 600); and
a lower part (240, 640) having a portion sur-
rounding the through-hole (210, 610), wherein
the lower part (240, 640) protrudes upwardly
from an upper surface of the cover (200, 600),
and defines a lower portion of the second guide
tube (230, 630).

11. The burner of claim 10, wherein the lower part (240,
640) includes:

a first outer part (241, 643) surrounding the
through-hole (210, 610) and disposed in an out-
er area of the cover (200, 600), wherein the first
outer part (241, 643) defines a flow channel
connected to the second flame generation por-
tion (320, 720), wherein the first outer part (241,
643) includes a pair of first outer parts (241, 643)
spaced apart from each other in a circumferen-
tial direction of the cover (200, 600);
a first central part (242, 642) formed in a central
area of the cover (200, 600) and defining a flow
channel connected to the first flame generation
portion (310, 710); and
a first connection part (243, 644) defining a flow
channel connecting an inner space of the first
outer part (241, 643) and an inner space of the
first central part (242, 642) to each other.

12. The burner of claim 10 or 11, wherein the cover (200,
600) includes a second spark plug receiving hole
(250, 650) defined therein, wherein a spark plug is
inserted and mounted into the second spark plug
receiving hole (250, 650).

13. The burner according to any one of claims 10 to 12,
wherein the head (300, 700) includes:

a spreading hole (330, 730) connected to the
through-hole (210, 610), wherein the gas flows
through the spreading hole (330, 730); and
an upper part (340, 740) having a portion sur-
rounding the spreading hole (330, 730), wherein
the upper part (340, 740) protrudes downwardly
from a lower surface of the head (300, 700) and
is coupled to the lower part (240, 640) to define
an upper portion of the second guide tube (230,
630).

14. The burner of claim 13, wherein the spreading hole
(330, 730) includes a pair of spreading holes (330,
730) disposed in anouter area of the head (300, 700)
and respectively at positions corresponding to the
pair of through-holes (210, 610), preferably wherein
the upper part (340, 740) includes:

a second outer part (341, 743) surrounding the
spreading hole (330, 730) and disposed in the
outer area of the head (300, 700), wherein the
second outer part (341, 743) defines a flow
channel connected to the second flame genera-
tion portion (320, 720), and includes a pair of
secondouter parts (341, 743) spacedapart from
each other in a circumferential direction of the
head;
a second central part (342, 742) formed in a
central area of the head (300, 700) and defining
a flow channel connected to the first flame gen-
eration portion (310, 710); and
a second connection part (343, 744) defining a
flow channel connecting an inner space of the
second outer part (341, 743) and an inner space
of the second central part (342, 742) to each
other.

15. The burner of claim 13, wherein the burner is con-
figured such that:

the portion of each of the two portions having
flowed through the through-hole (210, 610) of
the cover (200, 600) flows through the spreading
hole (330, 730) reaches the second flame gen-
eration portion (320, 720), and is injected
through the second flame hole (321, 721) and
is burned; and
the remaining portion thereof flows from the
outer area of the head (300, 700) to the central
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area of the head (300, 700) along the second
guide tube (230, 630), reaches the first flame
generation portion (310, 710), and is injected
through the first flame hole (311, 711) and is
burned. 5
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