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DESCRIPTION
[Invention Title]
CONCENTRIC BURNER
[Technical Field
The present invention relates to a concentric bpnegerably used in gas stoves.
[Background Ar}

In the related art, a concentric burner was prapo3de concentric burner includes an
inner burner and an outer burner. The inner binag@&an inner burner body, an inner burner cap
that is seated on the inner burner body and formsed gas chamber between the inner burner
cap and the inner burner body, and a pluralityragii burner flame ports formed in the side wall of
the inner burner cap. The inner burner flame pandsspaced apart from each other in a
circumferential direction of the inner burner cdhe outer burner has a ring-shaped outer burner
body, a ring-shaped outer burner cap that is seatttgk outer burner body and forms a mixed gas
chamber between the outer burner cap and thelautesr body, and a plurality of outer burner
flame ports formed in the side wall of the outembu cap. The outer burner flame ports are
spaced apart from each other in a circumferenmtadtabn of the outer burner cap.

When operating the concentric burner, mixed geeljétom the inner burner flame ports

or mixed gas jetted from the outer burner flaméspsiignited by an ignition plug, thus producing



flame, and the flame is transferred to the otlaendl ports. To realize the flame transfer between

the inner burner flame ports and the outer butaeref ports, a flame transfer slit is formed in the

top wall of the outer burner cap. Here, the flarassfer slit extends radially outward from the

inner circumference of the top wall of the outembu cap, and the outside end of the flame

5 transfer slit opens in the outer circumferentigiese of the side wall of the outer burner cap (for

example, referring to patent document 1).

In the related art concentric burner, the entmgtle of the flame transfer slit passes over

the mixed gas chamber of the outer burner. Aaugigithe related art concerning a concentric

burner is problematic in that an excessive amotimhiged gas is discharged from a radial

10 directional middle portion of the flame transfet, sind an insufficient amount of mixed gas is

discharged from the outside end of the flame tearslt, so the size of the flame produced from

the outside end of the flame transfer slit is reduand the burner may fail to efficiently transfer

flame between the flame transfer slit and the duteyer flame ports.

15 Document of Related Art

(Patent Document 1) Japanese Patent Laid-opercdignliNo. 2005-164058
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[Disclosurd

[Technical Probleth

Accordingly, the present invention has been madepikg in mind the above problems

occurring in the related art, and is intended twige a concentric burner that is configured such

that the burner has an improved flame transfeoipegnce.

[Technical Solutioh

In order to accomplish the above object, the ptassention provides a concentric

burner, including: an inner burner having an irmener body, an inner burner cap seated on the

inner burner body and forming a mixed gas chamégvezn the inner burner cap and the inner

burner body, and a plurality of inner burner flgoogts formed in a side wall of the inner burner

cap in such a way that the inner burner flame pdsspaced apart from each other in a

circumferential direction of the inner burner capputer burner having a ring-shaped outer burner

body, a ring-shaped outer burner cap seated avutbe burner body and forming a mixed gas

chamber between the outer burner cap and thetlmutesr body, and a plurality of outer burner

flame ports formed in a side wall of the outer bucap in such a way that the outer burner flame

ports are spaced apart from each other in a ciezantfal direction of the outer burner cap; and a

flame transfer slit formed in a top wall of theeaburner cap in such a way that the flame transfer

slit extends radially outward from an inner circarahce of the top wall of the outer burner cap,
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and an outside end of the flame transfer slit opeas outer circumferential surface of the side

wall of the outer burner cap, wherein a radialotiveal middle portion of the flame transfer it i

formed as a flame transfer groove portion thatldsed at the bottom facing the mixed gas

chamber of the outer burner.

In the present invention, the flame transfer grqomion that is formed in the middle

portion of the flame transfer slit does not diggcdmmunicate with the mixed gas chamber, so the

amount of mixed gas discharged from the middlegoodf the flame transfer slit is reduced, and

the amount of mixed gas discharged from the ougsideof the flame transfer slit is increased.

Accordingly, the size of the flame produced frora tutside end of the flame transfer slit is

increased and the flame transfer performance abieentric burner is improved.

Further, in the present invention, a protrusion mayormed in the lower surface of the

top wall of the outer burner cap by protruding devard from a portion corresponding to the

flame transfer groove portion. In this case, tneent of mixed gas that flows along the lower

surface of the top wall of the outer burner caghvigled into radial inside and outside currents by

the protrusion, so mixed gas can be jetted fronotiside end of the flame transfer slit, with a

directional component added to the mixed gas amintathe mixed gas to be radially directed

outward. Accordingly, the flame transfer perforocerof the concentric burmner is further

improved.
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Further, when the protrusion is formed in the bhuasedescribed above, a depression may

be formed in the inner circumferential surfacehef $ide wall of the outer burner cap by being

depressed outward in a radial direction at a lmcadrresponding to the protrusion, wherein the

radial outside end of the protrusion may be placedhe depression such that opposite

circumferential gaps and a radial gap are defiedaden the protrusion and the depression, and

the outside end of the flame transfer slit maydoéigured to communicate with the radial gap.

In this case, mixed gas flows radially outward fiiie opposite circumferential gaps that

are defined between the depression and the paotriasihe radial gap that is defined between the

depression and the protrusion. Accordingly, tihectional component that causes the mixed gas

to be radially directed outward is effectively atldie the mixed gas discharged from the outside

end of the flame transfer slit which communicateth the radial gap, so the function of

transferring the flame between the flame trandkearsd the outer burner flame ports can be

efficiently improved. Further, in the present imti@n, the amount of mixed gas discharged from

the outside end of the flame transfer slit canfieet&vely controlled by controlling the amount of

opposite circumferential gaps defined between dpeedsion and the protrusion. Therefore, the

present invention can prevent combustion erroh aadifting of flames or yellow flames, caused

by an excessive increase in the amount of disathangeed gas.

Further, the flame transfer groove portion maydsdigured such that the bottom of the
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flame transfer groove portion is depressed intgtbiusion to a depth so that the bottom of the
flame transfer groove portion is placed below tireel surface of the top wall with the exception
of the protrusion. In this case, mixed gas cantbaduced into the flame transfer groove portion
through opposite ends thereof, so the amount cédrmpas discharged from the flame transfer
groove portion is not excessively reduced, but@lsmed flame is continuously produced from
the flame transfer groove portion. Accordinglg present invention can prevent a flame transfer
error from being generated around the middle podiothe flame transfer slit due to a sudden
extinguishment.

Further, in the present invention, a bevel part beefprmed in a predetermined portion of
an outside edge of the top wall of the outer buraprsuch that the bevel part is inclined outward
and downward in the radial direction at a locatibwhich an outside part of the flame transfer slit
is formed. In this case, the present inventionicgmove the flame transfer performance at a
location between the middle portion of the flanaadfer slit and the outside end of the flame
transfer slit.

[ Description of Drawingl

FIG. 1 is a perspective view of a concentric buageording to an embodiment of the

present invention;

FIG. 2 is a sectional view of the concentric buamording to the embodiment of the
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present invention;

FIG. 3 is an enlarged sectional view taken alovegll-1II of FIG. 1; and

FIG. 4 is a sectional view taken along lINelV of FIG. 3.

[Mode for Inventior

As shown in FIGS. 1 and 2, the concentric burneordag to an embodiment of the

present invention which is preferably used in asgiage includes an inner burner 1 and an outer

burner 2 that surrounds the inner burner 1. Theartric burner further includes an inner burner

mixing pipe 11 and an outer burner mixing pipevidih nozzles (not shown) provided such that

the nozzles come into contact with upstream endkeofespective mixing pipes 11 and 21,

wherein, when fuel gas is jetted from the respectozzles, primary air is introduced into the inner

and outer burners along with the jetted fuel gad,tiae fuel gas is mixed with the primary air in

the respective mixing pipes 11 and 21 so as toriaxed gas.

The mixing pipes 11 and 21 are integrated with ediolr in downstream ends thereof.

Here, the integrated part of the mixing pipes 1d 2ihis formed as a double-ply tub structure

having an inner tub part 11a that forms the doeasirend of the inner burner mixing pipe 11 and

opens upward, and an outer tub part 21a that fkdownstream end of the outer burner mixing

pipe 21 and opens upward.

Further, the concentric burner includes an innevdibody 12 that is combined with the
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upper end of the inner tub part 11a, and a ringeshauter burner body 22 that surrounds the

inner burner body 12. Here, the outer burner @adg combined with the upper end of the outer

tub part 21a, and is integrated with the inner duttody 12 into a single body with the

interposition of a plurality of radial channels 2Bat guide mixed gas from the outer burner

mixing pipe 21 to the outer burner body 22.

An inner burner cap 13 is seated on the inner biaagy 12, and constitutes the inner

burner 1 together with both the inner burner mixipge 11 and the inner burner body 12. In the

side wall of the inner burner cap 13, a pluralfitgmall-sized and large-sized inner burner flame

ports 14 are formed in radial directions, where@itner burner flame ports 14 are spaced apart

from each other at predetermined intervals incaigiferential direction of the inner burner cap 13.

Further, a mixed gas chamber is defined betweeimrtiee burner body 12 and the inner burner

cap 13 such that mixed gas supplied from the ioungrer mixing pipe 11 can be discharged from

the mixed gas chamber of the inner burner thrdugimher burner flame ports 14.

Further, a ring-shaped outer burner cap 23 iscseatehe outer burner body 22, and

constitutes the outer burner 2 together with dathauter burner mixing pipe 21 and the outer

burner body 22. The outer burner cap 23 has awsittie3a that is seated on the side wall 22b of

the outer burner body 22, with a plurality of srs&ked and large-sized outer burner flame ports

24 formed in the side wall 23a in radial directiortsere, the outer burner flame ports 24 are
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spaced apart from each other at predeterminesialstén a circumferential direction of the outer

burner cap 23. Further, a mixed gas chamberirseeddietween the channels 22a, the outer burner

body 22 and the outer burner cap 23 such that ngaedupplied from the outer burner mixing

pipe 21 can be discharged from the mixed gas chiaohltiee outer burner 2 through the outer

burner flame ports 24.

In addition, a cylindrical engagement part 23loisied around the inner circumference of

the outer burner cap 23. The engagement pars28igaged with an inside wall 22c¢ of the outer

burner body 22 which is formed around the inneuanference of the outer burner body 22, so the

position of the outer burner cap 23 relative tailiter burner body 22 can be determined.

The concentric burner further includes an igniplug 3 that faces the outer burner cap 23,

and a thermocouple 4 that faces the inner burpet 8and functions as a flame detector. The

outer burner 2 is ignited by the ignition plug 8 dlame is transferred from the outer burner 2 to

the inner burner 1, and the thermocouple 4 ddtextsame transfer from the outer burner 2 to the

inner burner 1.

Further, to transfer flame between the inner butrend the outer burner 2, three flame

transfer ports 25 are formed in the top wall 23¢hef outer burner cap 23 at predetermined

locations on the inner circumferential surface shbiahthe three flame transfer ports 25 are atose t

each other in a circumferential direction, ancuané@ transfer slit 26 extends radially outward from
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a middle one of the three flame transfer ports PBerefore, flame can be primarily transferred

from the outer burner flame ports 24 to the flarmedfer slit 26, and can be secondarily transferred

from the flame transfer slit 26 to the inner burte@ne ports 14 through the flame transfer ports

25. When the operation mode of the concentricdousrchanged from a mode in which only the

inner burner 1 is used to another mode in which thet inner burner 1 and the outer burner 2 are

used, flame is transferred from the inner buraend ports 14 to the flame transfer slit 26 through

the flame transfer ports 25 and is transferred fileenflame transfer slit 26 to the outer burner

flame ports 24.

As shown in FIG. 3, the outside end 26a of thedldransfer slit 26 is open in the outer

circumferential surface of the side wall 23a of der burner cap 23. Here, the flame transfer

ports 25 are configured such that the ports 25nafmed inward and downward in radial

directions so as to guide the flame to the innardscap 13.

Here, since the entire length of the flame transiier26 passes over the mixed gas

chamber of the outer burner 2, an excessive armbomked gas may be discharged from a radial

directional middle portion of the flame transfet 26, and an insufficient amount of mixed gas

may be discharged from the inside or outside etltkdfame transfer slit 26. Here, even when an

insufficient amount of mixed gas is discharged ftbeinside end of the flame transfer slit 26, no

big problem is generated in the concentric bureealise the flame can be efficiently transferred

10
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to the inner burner flame ports 14 by the flamestiex ports 25. However, when an insufficient

amount of mixed gas is discharged from the ouéside26a of the flame transfer slit 26, the size of

the flame produced from the outside end 26a dfahee transfer slit 26 is reduced, and the burner

may fail to efficiently transfer flame between flagne transfer slit 26 and the outer burner flame

ports 24. Accordingly, the flame transfer perfanogof the concentric burner may be reduced.

Accordingly, to solve the above-mentioned problehis,embodiment is configured such

that the radial directional middle portion of thenfe transfer slit 26 is formed as a flame transfer

groove portion 26b that is closed at the bottonmdgihe mixed gas chamber of the outer burner 2,

as shown in FIGS. 3 and 4. Further, a protru&fas formed on the lower surface of the top wall

23c of the outer burner cap 23 by protruding dowdvram a portion corresponding to the flame

transfer groove portion 26b.

Further, a depression 28 is formed in the inneuwiferential surface of the side wall 23a

of the outer burner cap 23 by being depressed mltimaa radial direction at a location

corresponding to the protrusion 27. The radiaidetend of the protrusion 27 is placed in the

depression 28 such that opposite circumferentied 88a and a radial gap 28b is defined between

the protrusion 27 and the depression 28. Futtieegutside end 26a of the flame transfer slis26 i

configured such that the outside end 26a commasigdath the radial gap 28b. Further, a bevel

part 29 is formed in a predetermined portion ofdhiside edge of the top wall 23c of the outer

11
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burner cap 23 such that the bevel part 29 is etloutward and downward in the radial direction

at a location at which the outside part of the ddransfer slit 26 is formed.

Here, the flame transfer groove portion 26b isigaréd such that the bottom of the flame

transfer groove portion 26b is depressed intoribieysion 27 to a depth so that the bottom of the

flame transfer groove portion 26b is placed belwsvidwer surface of the top wall 23c with the

exception of the protrusion 27. Further, both allssized middle flame port 24a and large-sized

opposite flame ports 24b as parts of the outeebflame ports 24 are formed in the side wall 23a

having the depression 28. Here, the small-sizddlenflame port 24a is placed below the outside

end 26a of the flame transfer slit 26, and theelaized opposite flame ports 24b are placed in

opposite sides of the outside end 26a of the flsansfer slit 26. Further, the radial directional

middle portion of the depression 28 is further ésged outward in a radial direction, thereby

forming a depression 28c. The outside end 26aedfame transfer slit 26 is configured such that

the outside end 26a extends outward from the dsmne28c in the radial direction.

In the present invention having the above-mentiar@tstruction, the flame transfer

groove portion 26b that is formed in the radiatctional middle portion of the flame transfer slit

26 does not directly communicate with the mixedogasnber of the outer burner 2, so the amount

of mixed gas discharged from the middle portiothefflame transfer slit 26 is reduced, and the

amount of mixed gas discharged from the outside6aaf the flame transfer slit 26 is increased.

12



10

15

Further, the current of mixed gas that flows akhegower surface of the top wall 23c of the outer

burner cap 23 is divided into radial inside andidetcurrents by the protrusion 27, so mixed gas

can be discharged from the outside end 26a ofldheeftransfer slit 26, with a directional

component added to the mixed gas and causing xieel s to be radially directed outward. The

above-mentioned discharge of the mixed gas frorautside end 26a of the flame transfer slit 26

with the directional component cooperates with itheease in the amount of mixed gas

discharged from the outside end 26a, so the sibe dame produced from the outside end 26a is

increased and the flame transfer performance abimeentric burner is improved.

Further, in the embodiment of the present inventioimed gas flows radially outward

from the opposite circumferential gaps 28a thatdafmed between the depression 28 and the

protrusion 27 to the radial gap 28b that is deflvetdieen the depression 28 and the protrusion 27.

Accordingly, the directional component that catisesnixed gas to be radially directed outward is

effectively added to the mixed gas discharged flemoutside end 26a of the flame transfer slit 26

which communicates with the radial gap 28b, sduthetion of transferring the flame between the

flame transfer slit 26 and the flame ports 24a2ig) which are formed in the side wall 23a at

locations around the depression 28, can be efficiarproved.

In the present invention, mixed gas that has palssmehh vertical gaps between the side

wall 22b of the outer bumner body 22 and the ositgdd of the protrusion 27 is partially

13
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discharged from the outside end 26a of the flaamsfer slit 26. However, most of the mixed gas

that has passed through the vertical gaps is digghfrom the flame ports 24a and 24b, but the

amount of the mixed gas that is discharged fronotitgide end 26a of the flame transfer slit 26

after passing through the vertical gaps is onlynallsamount. Most of the mixed gas that is

discharged from the outside end 26a of the flaamesfier slit 26 is the mixed gas that has passed

through the opposite circumferential gaps 28a legtwtlee depression 28 and the protrusion 27.

Accordingly, the amount of mixed gas dischargethftbe outside end 26a of the flame transfer

slit 26 can be effectively controlled by contrallithe width of the gaps 28a. Therefore, the presen

invention can prevent combustion error, such @ggylibf flames or yellow flames, caused by an

excessive increase in the amount of dischargedirga®

Further, in the present invention, the bottom efftame transfer groove portion 26b is

placed below the lower surface of the top wall 2@t the exception of the protrusion 27, so

mixed gas can be introduced into the flame tragg@@ve portion 26b through opposite ends of

the flame transfer groove portion 26b. Accordintjig amount of mixed gas discharged from the

flame transfer groove portion 26b is not excesgiveduced, but a small-sized flame is

continuously produced from the flame transfer gegpartion 26b, so the present invention can

prevent a flame transfer error from being geneiataoihd the middle portion of the flame transfer

slit 26 due to a sudden extinguishment.

14



10

15

Further, the bevel part 29 is formed in the outsdfge of the upper surface of the top wall

23c of the outer burner cap 23, so mixed gas céettbd radially outward while being inclined

from a portion of the flame transfer slit 26 whistopen to the bevel part 29. Accordingly, the

present invention can improve the flame transféopeance at a location between the middle

portion of the flame transfer slit 26 at which thiged gas is jetted upward and the outside end 26a

of the flame transfer slit 26 at which the mixed iggetted radially outward.

Further, as shown in FIG. 5, a wide flame pori@e&@6a may be formed in a part of the

outside end 26a of the flame transfer slit 26 bgrgimg the circumferential width of the outside

end 26a. In this case, a large amount of mixedsgetted from the wide flame port section 26a,

so the flame can be more efficiently transferrediden the outside end 26a of the flame transfer

slit 26 and the outer burner flame ports 24. learthlthough the wide flame port section 26a

shown in FIG. 5 is configured to form a round tslape, the wide flame port section 26a” may be

altered to form another shape, for example, arediglle shape, instead of the round hole shape.

Although a preferred embodiment of the presentnimwe has been described with

reference to the accompanying drawings, the preserition is not limited to the embodiment.

For example, in the embodiment, the flame portsa®da?4b for promoting the flame transfer are

formed in the outer burner cap 23 such that timeeflaorts 24a and 24b can be joined to the

depression 28 of the side wall 23a of the outerdngap 23. However, when the circumferential

15
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widths of the protrusion 27 and the depression&aluced, flame can be effectively transferred
between the flame transfer slit 26 and the outardndlame ports 24 that are formed in the side
wall 23a at locations around the depression 28)eslame ports 24a and 24b may be removed
from the burner of the present invention. In taise, the protrusion 27 may be configured such
that the radial outside end of the protrusion 2V lum seated on the side wall 22b of the outer
burner body 22. Further, the protrusion 27 odifgression 28 may be removed from the burner
of the present invention. However, in an efforimtprove the flame transfer performance of the

burner, it is preferred that both the protrusiora@d the depression 28 be formed in the burner in

the same manner as that described for the embddimen

Description of Reference Characters

1: inner burner 12: inner burner body

13: inner burner cap 14: inner burner flame port 2: outer burner
22: outer burner body

23: outer burner cap 23a: side wall

23c: top wall 24: outer burner flame port

26: flame transfer slit

26a: outside end of flame transfer slit

16



26b: flame transfer groove portion

27: protrusion 28: depression

28a: circumferential gap

28b: radial gap 29: bevel part.

17
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CLAIMS

1. A concentric burner, comprising:

an inner burner having: an inner burner body, aeriburner cap seated on the inner

burner body and forming a mixed gas chamber betiteemner burner cap and the inner

burner body, and a plurality of inner burner flapaets formed in a side wall of the inner

burner cap in such a way that the inner burneifiponts are spaced apart from each other in a

circumferential direction of the inner burner cap;

an outer burner having: a ring-shaped outer binody, a ring-shaped outer burner

cap seated on the outer burner body and formingedngas chamber between the outer

burner cap and the outer burner body, and a pjucdlouter burner flame ports formed in a

side wall of the outer burner cap in such a walytti@outer burner flame ports are spaced

apart from each other in a circumferential directibthe outer burner cap; and

a flame transfer slit formed in a top wall of theew burner cap in such a way that the

flame transfer slit extends radially outward framiraner circumference of the top wall of the

outer burner cap, and an outside end of the fleamefeér slit opens in an outer circumferential

surface of the side wall of the outer burner cdqgrein

a radial directional middle portion of the flamarsfer slit is formed as a flame

18
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transfer groove portion that is closed at a bofexrimg the mixed gas chamber of the outer

burner.

2. The concentric burner as set forth in claim 1, aiher

a protrusion is formed in a lower surface of tigepwa@ll of the outer burner cap by

protruding downward from a portion correspondinthéflame transfer groove portion.

3. The concentric burner as set forth in claim 2, aiher

a depression is formed in an inner circumferestidhce of the side wall of the outer

burner cap by being depressed outward in a rackatidn at a location corresponding to the

protrusion, wherein a radial outside end of thérysimn is placed in the depression such that

opposite circumferential gaps and a radial gapefieed between the protrusion and the

depression, and the outside end of the flame éraslgfis configured to communicate with the

radial gap.

4. The concentric burner as set forth in claim 2 evt&rein

the flame transfer groove portion is configuredhsti@t the bottom of the flame

transfer groove portion is depressed into the ysioin to a depth so that the bottom of the

flame transfer groove portion is placed below thveel surface of the top wall with the

exception of the protrusion.

5. The concentric burner as set forth in any oneanfhd 1 to 4, wherein

19



a bevel part is formed in a predetermined porti@anmutside edge of the top wall of

the outer burner cap such that the bevel partliséd outward and downward in the radial

direction at a location at which an outside pattheflame transfer slit is formed.
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