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(57) ABSTRACT 

Increased turndoWn ratio is achieved by providing an atmo 
spheric gas burner having a burner body With a plurality of 
ports formed therein and a fuel ?oW divider disposed in the 
burner body. The fuel ?oW divider de?nes a primary fuel 
chamber and at least one secondary fuel chamber, Wherein 
the secondary fuel chamber is in ?uid communication With 
at least one of the ports and the primary fuel chamber is in 
?uid communication With the remaining ports. A?rst mixing 
tube introduces a fuel-air mixture into the primary fuel 
chamber, and a second mixing tube introduces a fuel-air 
mixture into the secondary fuel chamber. 
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DUAL FUEL CIRCUIT GAS BURNER 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to atmospheric gas 
burners and more particularly to such burners used in 
domestic cooking appliances. 

[0002] Atmospheric gas burners are commonly used as 
surface units in household gas cooking appliances. Conven 
tional gas burners ordinarily comprise a cylindrical head 
having a number of ports formed around its outer circum 
ference. A mixer tube introduces a mixture of fuel and air 
into the burner head. The fuel-air mixture is discharged 
through the ports and ignited to produce a ?ame. A signi? 
cant factor in the performance of gas burners in general is a 
burner’s operating range as measured by the turndoWn ratio 
(i.e., the ratio of the maximum fuel input rate to the 
minimum fuel input rate that Will support a stable ?ame). 
Operating range is particularly important for gas burners 
used in gas cooking appliances because such burners are 
often required to operate over a Wide range of inputs. 

[0003] A burner’s turndoWn ratio is limited by the mini 
mum gas velocity at the burner ports that Will support a 
stable ?ame. When fuel input is reduced for simmer opera 
tion, the gas velocity through the ports becomes loWer. 
Eventually, the gas velocity can become so loW as to result 
in no ?ame at all or a marginal ?ame that is prone to being 
extinguished by disturbances in the surroundings, such as 
room drafts or oven door slams. The problem is particularly 
evident in the so-called sealed gas burner arrangements, i.e., 
burner arrangements lacking an opening in the cooktop 
surface around the base of the burner to prevent spills from 
entering the area beneath the cooktop, thereby facilitating 
easier cleaning of the appliance. Generally, the turndoWn 
ratio for such burners With one fuel stream is limited to about 
13:1. 

[0004] One knoWn burner that provides an increased turn 
doWn ratio is the dual fuel stream burner, Which incorporates 
tWo separate burner bodies having individual fuel inputs. 
Such burners have a central burner body, Which is much like 
a smaller version of a standard cylindrical burner head, 
encircled by a separate annular burner body having a larger 
diameter. HoWever, the central burner body does not expe 
rience as much external air ?oW because it is completely 
surrounded by the outer burner body. Thus, less secondary 
combustion air is available, and the heat output of the burner 
is reduced. Other draWbacks of such “dual ring” burners are 
that they are more difficult to clean and are generally more 
costly than single body burners. 

[0005] Accordingly, there is a need for a single body 
atmospheric gas burner that provides increased turndoWn 
ratio. 

SUMMARY OF THE INVENTION 

[0006] The above-mentioned need is met by the present 
invention Which provides a gas burner having a burner body 
With a plurality of ports formed therein and a fuel ?oW 
divider disposed in the burner body. The fuel ?oW divider 
de?nes a primary fuel chamber and at least one secondary 
fuel chamber, Wherein the secondary fuel chamber is in ?uid 
communication With at least one of the ports and the primary 
fuel chamber is in ?uid communication With the remaining 
ports. A ?rst mixing tube introduces a fuel-air mixture into 
the primary fuel chamber, and a second mixing tube intro 
duces a fuel-air mixture into the secondary fuel chamber. 
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[0007] The present invention and its advantages over the 
prior art Will become apparent upon reading the folloWing 
detailed description and the appended claims With reference 
to the accompanying draWings. 

DESCRIPTION OF THE DRAWINGS 

[0008] The subject matter Which is regarded as the inven 
tion is particularly pointed out and distinctly claimed in the 
concluding part of the speci?cation. The invention, hoWever, 
may be best understood by reference to the folloWing 
description taken in conjunction With the accompanying 
draWing ?gures in Which: 

[0009] FIG. 1 is an exploded perspective vieW of an 
atmospheric gas burner of the present invention. 

[0010] FIG. 2 is a top vieW of the gas burner of FIG. 1 
With its cap removed. 

[0011] FIG. 3 is a cross-sectional vieW of the gas burner 
taken along line 3-3 of FIG. 2. 

[0012] FIG. 4 is a bottom vieW of the fuel ?oW divider 
from the gas burner of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0013] Referring to the draWings Wherein identical refer 
ence numerals denote the same elements throughout the 
various vieWs, FIGS. 1-4 shoW an atmospheric gas burner 10 
of the present invention. The gas burner 10 is located on a 
support surface 12 that forms a portion of the top side of a 
gas cooking appliance such as a range or cooktop. As best 
shoWn in FIG. 3, the gas burner 10 is arranged as a so-called 
sealed burner. This means that there is no visible open space 
in the support surface 12 around the burner 10. The area 
beneath the support surface is thus sealed off to prevent 
spills from entering, thereby facilitating cleaning of the 
cooking surface. HoWever, it should be understood that the 
present invention is not limited to use in sealed burner 
appliances, but is equally applicable to other types of gas 
cooking appliances. 
[0014] The gas burner 10 comprises a delta-shaped burner 
body 14 having a center region With ?rst, second and third 
legs 18,20,22 radiating outWard therefrom. While a delta 
shaped burner body is used as an example to facilitate 
disclosure of the inventive concept of the present invention, 
it should be recogniZed that the present invention is not 
limited to burner bodies having three legs and is applicable 
to burner bodies having virtually any number of legs as Well 
as circular burner bodies. The burner body 14 includes a 
delta-shaped base portion 24 and a sideWall 26 formed along 
the periphery of the base portion 24 and extending perpen 
dicularly therefrom. The burner body 14 may be of any 
construction, such as an aluminum casting, that is capable of 
accommodating the types of mechanical stresses, tempera 
tures, and other operating conditions to Which the gas burner 
10 Will be exposed. A delta-shaped cap 28 covers the top of 
the burner body 14, so that the cap 28, the base portion 24 
and the sideWall 26 de?ne a holloW interior. The cap 28 can 
either be ?xedly attached to the sideWall 26 or can simply 
rest on the sideWall 26 for easy removal. 

[0015] Aplurality of burner ports 30 is formed in the outer 
edge of the sideWall 26 so as to be in ?uid communication 
With the burner’s holloW interior. As used herein, the term 
“port” refers to an aperture of any shape from Which a ?ame 
can be supported. The burner ports 30 are distributed around 
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the circumference of the sidewall 26 and are typically, 
although not necessarily, evenly spaced. Generally, the total 
number of burner ports 30 Will be in the range of about 15 
to 36, depending on the siZe and heating requirements of the 
gas burner 10. Although all of these ports 30 are shoWn in 
the Figures as being essentially identical, it should be noted 
that they may differ in con?guration. Furthermore, some of 
the ports 30 differ in the manner in Which they are supplied 
With fuel, as Will be described in detail beloW. 

[0016] Although not shoWn in the draWings, the burner 
body 14 can also include a plurality of carry over slots 
formed in the outer edge of the sideWall 26. The carry over 
slots are relatively shalloW slots formed betWeen adjacent 
ones of the ports 30 to improve the ?ame retention and 
stability of the burner 10. These carry over slots are 
described in more detail in Us. Pat. No. 5,899,681, issued 
May 4, 1999 to James R. Maughan. 

[0017] As seen best in FIG. 3, a primary mixing tube 32, 
such as a venturi tube, extends axially through the support 
surface 12 so as to have one end (the inlet end) located 
externally of the burner body 14, beloW the support surface 
12, and the other end (the delivery end) connected to an 
opening in the base portion 24 so as to provide an entrance 
to the interior of the burner body 14. The primary mixing 
tube 32 is shoWn to be centered in the center region of the 
burner body 14, although it can alternatively be located off 
center as Well. Aprimary fuel noZZle 34 is located approxi 
mately concentric With the mixing tube 32 and has an 
injection ori?ce 36 aligned With the inlet end of the primary 
mixing tube 32 so that fuel discharged from the injection 
ori?ce 36 floWs into the mixing tube 32. Primary air to 
support combustion is obtained from the ambient space 
around the burner 10 (typically from beloW the burner 10) 
and is entrained by the fuel jet in conventional fashion 
through the open area around the inlet end of the primary 
mixing tube 32. Thus, the mixing tube 32 introduces a 
primary fuel-air mixture into the interior of the burner body 
14. 

[0018] Asecondary mixing tube 38, such as a venturi tube, 
extends axially through the support surface 12 and the base 
portion 24 so as to have one end (the inlet end) located 
externally of the burner body 14, beloW the support surface 
12, and the other end (the delivery end) located in the 
interior of the burner body 14. Alternatively, the delivery end 
may be ?ush With the base portion 24. The secondary mixing 
tube 38 is located adjacent to the primary mixing tube 32. As 
shoWn in the Figures, the secondary mixing tube 38 is at the 
?rst leg 18 of the burner body 14, although other locations 
are possible. A secondary fuel noZZle 40 is located approxi 
mately concentric With the secondary mixing tube 38 and 
has an injection ori?ce 42 aligned With the inlet end of the 
secondary mixing tube 38 so that fuel discharged from the 
injection ori?ce 42 ?oWs into the secondary mixing tube 38. 
Primary air to support combustion is obtained from the 
ambient space around the burner 10 (typically from beloW 
the burner 10) and is entrained by the fuel jet in conventional 
fashion through the open area around the inlet end of the 
secondary mixing tube 38. Thus, the secondary mixing tube 
38 introduces a secondary fuel-air mixture into the interior 
of the burner body 14. 

[0019] A fuel ?oW divider 44 is disposed inside the burner 
body 14. The fuel ?oW divider 44 is shaped so as to direct 
fuel from the secondary mixing tube 38 to selected ports 30. 
In the illustrative embodiment, the fuel ?oW divider 44 is a 
delta-shaped member having ?rst, second and third diffuser 
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sections 46, 48, 50 for the primary fuel air mixture arranged 
around a center region. The ?rst, second and third diffuser 
sections 46, 48, 50 of the fuel ?oW divider 44 are aligned 
With, but shorter than, the corresponding ?rst, second and 
third legs 18, 20, 22 of the burner body 14. An inlet conduit 
54 extends through the center of the fuel ?oW divider 44 and 
is coaxially aligned With the primary mixing tube 32. Thus, 
the fuel-air mixture introduced via the primary mixing tube 
32 is directed into the burner body interior surrounding the 
fuel ?oW divider 44, hereinafter referred to as the primary 
fuel chamber 56. 

[0020] The fuel ?oW divider 44 also includes three 
C-shaped enclosures 58, 60, 62 formed betWeen adjacent 
ones of the ?rst, second and third diffuser sections 46, 48, 
50. Each enclosure 58, 60, 62 extends above the upper 
surface of the fuel ?oW divider 44 into engagement With the 
underside of the cap 28. Each enclosure 58, 60, 62 includes 
a pair of laterally spaced ridges 64 that extend outWard from 
the sides of the fuel ?oW divider 44 and are received in slots 
formed in the inner surface of the sideWall 26. Thus, each 
enclosure 58, 60, 62 cooperates With the base portion 24, the 
sideWall 26 and the cap 28 to de?ne ?rst, second and third 
secondary fuel chambers 66, 68, 70, respectively that are 
each isolated from the primary fuel chamber 56. Although 
three enclosures and three diffuser sections are shoWn by 
Way of example, it should be understood that the number of 
these elements is not limited to three. Furthermore, it is not 
required that the number of enclosures and the number of 
diffuser sections be the same. 

[0021] Each of the secondary fuel chambers 66, 68, 70 is 
in ?uid communication With a corresponding one of the 
burner ports 30. HoWever, it should be noted that each of the 
secondary fuel chambers 66, 68, 70 could be in ?uid 
communication With more than one of the ports 30. The 
remaining burner ports 30 (i.e., any one of the ports 30 not 
in ?uid communication With one of the secondary fuel 
chambers 66, 68, 70) are in ?uid communication With the 
primary fuel chamber 56. 

[0022] As best seen in FIG. 4, the underside of the fuel 
?oW divider 44 (i.e., the side facing the base portion 24) has 
a series of cavities and channels formed therein that de?ne 
a passageWay for directing the fuel-air mixture introduced 
via the secondary mixing tube 38 to the secondary fuel 
chambers 66, 68, 70. Speci?cally, ?rst, second and third 
cavities 72, 74, 76 are formed the bottom side of the distal 
ends of the ?rst, second and third diffuser sections 46, 48, 
50, respectively. The delivery end of the secondary mixing 
tube 38 is located in the ?rst cavity 72. An annular channel 
78 encircles the inlet conduit 54, and ?rst, second and third 
openings 80, 82, 84 provide ?uid communication betWeen 
the annular channel 78 and the ?rst, second and third cavities 
72, 74, 76, respectively. The second cavity 74 has tWo 
apertures 86 and 88 that provide ?uid communication With 
the ?rst and second secondary fuel chambers 66 and 68, 
respectively, and the third cavity 76 has an aperture 90 that 
provides ?uid communication With the third secondary fuel 
chamber 70. Alternatively, the second secondary fuel cham 
ber 68 could be provided With fuel via an aperture in the 
third cavity 76 instead of the second cavity 74. 

[0023] Thus, the fuel ?oW divider 44 de?nes tWo distinct 
fuel ?oW circuits having no signi?cant leakage therebe 
tWeen. In the ?rst circuit in Which the primary fuel-air 
mixture ?oWs from the primary mixing tube 32, through the 
inlet conduit 54, and into the primary fuel chamber 56. The 
upper surface of the fuel ?oW divider 44, Which forms a gap 
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With the cap 28, approximates a cylindrical diffuser for the 
fuel-air mixture. The primary fuel-air mixture is discharged 
through the burner ports 30 that are in ?uid communication 
With the primary fuel chamber 56 (i.e., the primary ports) for 
combustion. Combustion is initiated by a conventional 
igniter, such as a spark ignition electrode (not shoWn), 
located adjacent to one of the burner ports 30. 

[0024] In the second circuit, the secondary mixing tube 38 
delivers the secondary fuel-air mixture into the ?rst cavity 
72. From there, the secondary fuel-air mixture ?oWs through 
the ?rst opening 80 into the annular channel 78 and then 
through the second and third openings 82 and 84 into the 
second and third cavities 74 and 76, respectively. The 
fuel-air mixture in the second cavity 74 passes through the 
?rst aperture 86 into the ?rst secondary fuel chamber 66 and 
through the second aperture 88 into the second secondary 
fuel chamber 68. The fuel-air mixture in the third cavity 76 
passes through the third aperture 90 into the third secondary 
fuel chamber 70. The secondary fuel-air mixture from each 
secondary fuel chamber 66, 68, 70 is discharged through the 
corresponding burner port 30 that is in ?uid communication 
thereWith (i.e., the secondary ports) for combustion. 

[0025] As shoWn in the Figures, there are tWenty-seven 
primary ports and three secondary ports, thereby providing 
a 10:1 ratio of total burner ports to secondary ports. While 
the present invention is not necessarily limited to this port 
ratio, the number of secondary ports Will be considerably 
less than the number of primary ports. 

[0026] The primary fuel noZZle 34 is connected to a source 
of gas 92 via a ?rst valve 94, and the secondary fuel noZZle 
40 is connected to the source of gas 92 via a second valve 
96 (shoWn schematically in FIG. 3). Both valves 94 and 96 
are jointly controlled in a knoWn manner by a control knob 
on the gas cooking appliance to regulate the How of gas from 
the source 92 to the tWo fuel noZZles 34 and 40. The range 
of operation of the valves 94 and 96 is as folloWs. When the 
control knob is turned Wide open, the ?rst valve 94 supplies 
fuel at maximum pressure to the primary fuel noZZle 34, and 
the second valve 96 supplies fuel at maximum pressure to 
the secondary fuel noZZle 40. As the knob is turned doWn, 
the fuel pressure to the primary fuel noZZle 34 is gradually 
reduced until such point that a minimum pressure for a 
sustainable ?ame is reached. Over this range, the fuel 
supplied to the secondary fuel noZZle 40 from the second 
valve 96 can either be constant or vary as the knob is turned 
doWn. Upon further turndoWn from the above-mentioned 
point that a minimum pressure for a sustainable ?ame is 
reached, the ?rst valve 94 remains closed so that no fuel is 
supplied to the primary fuel noZZle 34, and the fuel pressure 
to the secondary fuel noZZle 40is gradually reduced until the 
burner 10 is turned off. 

[0027] For regular operation, the valves 94 and 96 are 
adjusted by manipulating the control knob so that fuel is 
directed to the primary and secondary fuel noZZles 34 and 
40. This fuel is discharged from the respective injection 
ori?ces 36 and 42, entrains air for combustion, and enters the 
corresponding mixing tubes 32 and 38. The fuel-air mixture 
from the primary mixing tube 32 ?oWs through the inlet 
conduit 54 and into the primary fuel chamber 56. From 
there, the primary fuel-air mixture is discharged through the 
primary ports for combustion. The fuel-air mixture from the 
secondary mixing tube 38 ?oWs into the ?rst cavity 72 and 
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folloWs the How paths described above into the secondary 
fuel chambers 66, 68, 70. From there, the secondary fuel-air 
mixture is discharged through the secondary ports for com 
bustion. Thus, all thirty burner ports 30 support a ?ame 
during regular operation. 
[0028] For simmer or extended turndoWn operation, the 
control knob is adjusted so that fuel is directed to the 
secondary fuel noZZle 40 only. As before, this fuel is 
discharged from the secondary injection ori?ce 42, entrains 
air for combustion, and ?oWs through the secondary mixing 
tube 38 into the ?rst cavity 72. The secondary mixture than 
?oWs into the secondary fuel chambers 66, 68, 70 and is 
discharged through the secondary ports for combustion. 
Thus, during simmer operation only the three secondary 
ports support a ?ame. Accordingly, because the ratio of total 
burner ports to secondary ports is 10:1, the turndoWn ratio 
over the entire range of burner operation Will be increased 
ten times over that turndoWn ratio available for regular 
operation. For example, if the gas burner 10 could support 
a turndoWn ratio of 10:1 during regular operation, then it 
Would have a turndoWn ratio of 100:1 over its entire range 
of operation. 

[0029] An ancillary bene?t of the present invention is that 
the ?ames supported by the secondary ports (i.e., those of 
the ports 30 that are on the secondary fuel circuit) tend to be 
more resistant to transient disturbances, such as door slams, 
Which tend to extinguish ?ames in conventional burners. 
This is because the secondary fuel chambers 66, 68, 70 and 
the cavities 74 and 76 act as How disturbance dampers due 
to their relatively large volumes adjacent to the port and With 
restricted access to the supply circuit. Thus, the secondary 
port ?ames Will be able to Withstand transient disturbances 
that extinguish the primary port ?ames and Will subse 
quently serve as a reignition source for the primary ports 
after the disturbance has passed. Additionally, the secondary 
ports are positioned in the burner body to make them less 
susceptible to drafts. 

[0030] The foregoing has described a single body gas 
burner having an extended turndoWn ratio. While speci?c 
embodiments of the present invention have been described, 
it Will be apparent to those skilled in the art that various 
modi?cations thereto can be made Without departing from 
the spirit and scope of the invention as de?ned in the 
appended claims. 

What is claimed is: 
1. A gas burner comprising: 

a burner body having a plurality of ports formed therein; 

a fuel ?oW divider disposed in said burner body, said fuel 
?oW divider de?ning a primary fuel chamber and at 
least one secondary fuel chamber, Wherein said sec 
ondary fuel chamber is in ?uid communication With at 
least one of said plurality of ports and said primary fuel 
chamber is in ?uid communication With the remaining 
ones of said plurality of ports; 

means for introducing a fuel-air mixture into said primary 
fuel chamber; and 

means for introducing a fuel-air mixture into said sec 
ondary fuel chamber. 

2. The gas burner of claim 1 Wherein said secondary fuel 
chamber is isolated from said primary fuel chamber. 
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3. The gas burner of claim 1 wherein said fuel ?oW divider 
includes an inlet conduit aligned With said means for intro 
ducing a fuel-air mixture into said primary fuel chamber. 

4. The gas burner of claim 3 Wherein said fuel ?oW divider 
includes a cavity that is aligned With said means for intro 
ducing a fuel-air mixture into said secondary fuel chamber 
and is in ?uid communication With said secondary fuel 
chamber. 

5. The gas burner of claim 1 Wherein said fuel ?oW divider 
includes an enclosure formed thereon, said enclosure coop 
erating With said burner body to de?ne said secondary fuel 
chamber. 

6. The gas burner of claim 5 Wherein said enclosure 
includes a pair of outWardly extending ridges that engage 
said burner body. 

7. A gas burner comprising: 

a burner body having center region With a plurality of legs 
radiating outWard therefrom and having a plurality of 
ports formed therein; 

a fuel ?oW divider having center region With a plurality of 
diffuser sections radiating outWard therefrom, said fuel 
?oW divider being disposed in said burner body so that 
each one of said diffuser sections is located in a 
corresponding one of said burner body legs, said fuel 
?oW divider de?ning a primary fuel chamber and a 
plurality of secondary fuel chambers, Wherein each one 
of said secondary fuel chambers is in ?uid communi 
cation With a separate set of at least one of said plurality 
of ports and said primary fuel chamber is in ?uid 
communication With the remaining ones of said plu 
rality of ports; 

a primary mixing tube for introducing a fuel-air mixture 
into said primary fuel chamber; and 

a secondary mixing tube for introducing a fuel-air mixture 
into said secondary fuel chambers. 
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8. The gas burner of claim 7 Wherein said secondary fuel 
chambers are isolated from said primary fuel chamber. 

9. The gas burner of claim 7 Wherein said fuel ?oW divider 
includes a inlet conduit that is aligned With said primary 
mixing tube and is in ?uid communication With said primary 
fuel chamber. 

10. The gas burner of claim 9 Wherein said fuel ?oW 
divider has a passageWay formed in its underside, said 
passageWay comprising: 

a cavity formed in the distal end of each one of said 
diffuser sections, one end of said secondary mixing 
tube being located in a ?rst one of said cavities; 

an annular channel encircling said inlet conduit, said 
annular channel being in ?uid communication With 
each one of said cavities; 

a ?rst aperture betWeen a second one of said cavities and 
a ?rst one of said secondary fuel chambers; 

a second aperture betWeen a second one of said cavities 
and a second one of said secondary fuel chambers; and 

a third aperture betWeen a third one of said cavities and a 
third one of said secondary fuel chambers. 

11. The gas burner of claim 10 Wherein said inlet conduit 
is centered in said center region of said fuel ?oW divider. 

12. The gas burner of claim 7 Wherein said fuel ?oW 
divider includes a plurality of enclosures formed thereon, 
said enclosures cooperating With said burner body to de?ne 
said secondary fuel chambers. 

13. The gas burner of claim 12 Wherein each one of said 
enclosures includes a pair of outWardly extending ridges that 
engage said burner body. 


