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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present inventions relate to burners and venturis for use in gas appliances such as
gas grills. More particularly, the present inventions relate to burner tubes (including tapered
burner tubes) having raised gas ports and a smooth interior surface, and/or to venturis that
provide smooth and consistent flow of the gas/air mixture along the length of the burner tube
adjacent to the gas ports.

BACKGROUND OF THE INVENTION

[0002] Burners and burner tube assemblies, including those used in gas grills, are well known.
Most conventional gas grills include burner tube assemblies that provide a plurality of burner
tubes, gas valves and a gas distribution manifold. Each burner tube has a length defined by an
open end and a closed end and a plurality of outlet ports along the length of the burner tube
between the open and closed ends. The open end of the burner tube typically includes an air
shutter that i1s used to adjust the gas and combustion air mixture, as well as a venturi region to
Increase the velocity of the gas/air mixture in the tube. The open end of the burner tube Is
connected to the neck of a gas control valve, which Is In fluild communication with a gas
distribution manifold, which is in fluid communication with a gas source such as a tank.

[0003] For cost, manufacturing and other reasons, many conventional burner tubes are
constructed from hollow welded circular tubing, often made from stainless steel. A venturl
region Is typically formed by pinching the tube near the open end of the burner tube. The
venturi increases the velocity of the fuel/air mixture from the gas nozzle into the burner tube.
An air shutter is also typically provided on the open end of the burner tube to adjust the fuel to
air mixture.

[0004] Also for cost and other manufacturing reasons, the gas ports of typical burner tubes are
punched into the tube from the outside of the tube to the inside, either on the top or sides of
the tube. This results in burrs or other obstructions on the inside of the burner tube that can
disrupt the flow of the fuel/air mixture and provide poor flame quality. Moreover, the flames
produced by such burner tubes typically sit directly on the surface of the burner tube itself. This
Increases the temperature of the burner tube and can result in Iincreased corrosion and
clogging of the ports as well as a shorter life of the burner tube. In addition, many known
burner tubes have a substantially uniform cross-section along their length that can result In
uneven or inconsistent fuel pressure along the length of the tube. This can also negatively
affect flame quality.

[0005] Thus, there Is a need for improved burner tubes that provide improved flame
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characteristics and quality and which increase the life of the burner tube. There Is also a need
for burner tubes that enable smooth fuel/air flow throughout their length, as well as consistent
pressure throughout the length of the burner tube. The present inventions solve the above
described and other deficiencies and provide new features and advantages over known burner
tubes.

[0006] There Is also a need for improved venturis for use with burner tubes, either alone or In
conjunction with the burner tubes of the present inventions. For example, it is possible, due to
variation between gas train components, that turbulence can form at the upper portion of the
burner tube adjacent to the gas outlet port. This can result in poor flame quality and/or the
failure to ignite the gas/air mixture. Thus, there i1s a need for venturis that direct the turbulent
gas/air mixture to the bottom of the burner tube and provide a smooth and consistent flow of
the gas/air mixture along the top of the burner tube adjacent to the gas ports. This results in a
more stable gas/air delivery system and better flame quality. The present inventions solve the
deficiencies of know venturis and provide new features and advantages over known venturis,
alone or in conjunction with the burner tubes of the present inventions.

[0007] EP 3156724 A1 (D1) relates to burner tubes and burner assemblies especially for use
on gas grills. In particular, the application 1s directed to burner assemblies and burner tubes
which are tapered, have raised gas ports and a smooth interior surface EP3156724 A1 is
closest prior art for the present invention.

[0008] US 5,423,675 A (D2) relates to mixing chambers. In particular, it deals with gas mixing
chambers having fans and internal baffles for mixing air and gas for combustion.

[0009] US 3,990,838 (D3) relates generally to gas burners. More particularly, this patent is

directed to a burner for mixing gas and air in which the body Is enclosed and there are two
open ends.

SUMMARY OF THE INVENTION

[0010] In general, the burner tubes and venturis of the present inventions are part of burner
assemblies used with gas grills. The present inventions preserve the advantages of known
burner tubes and venturis and provide new features and advantages, some of which are
described below and others which will be apparent to those of ordinary skill in the art.

[0011] In accordance with the present inventions, a venturi member for use in a burner tube
for a gas grill, the burner tube having a length, a top with gas ports and a bottom is provided.
The venturt member includes a front face having a top and a bottom, the front face including
an opening to accommodate a neck of a gas valve; a top flange extending rearwardly from the
top of the front face and a substantially parallel bottom flange extending rearwardly from the
bottom of the front face; a downwardly sloping top constricting flange extending rearwardly
from the top flange and an upwardly sloping bottom constricting flange extending rearwardly
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from the bottom flange, the top constricting flange and bottom constricting flange converging to
form a throat area. An upper arcuate portion extending rearwardly from the top constricting

flange and a lower arcuate portion extending rearwardly from the bottom constricting flange
are also provided.

[0012] The venturi member may further include an upper arcuate portion that has a concave
shape generally adjacent to the top of the burner tube and/or a lower arcuate portion that has
a concave portion and a convex portion generally adjacent to the bottom of the burner tube. In
a preferred embodiment, the upper arcuate portion occupies the space where turbulence may
form along the top of the burner tube and adjacent to the gas ports. Also In a preferred
embodiment, a first turbulence area iIs created in the concave portion of the lower arcuate
portion and a second turbulence area Is created adjacent to the end of the convex portion of
the lower arcuate portion. The top constricting flange may be arcuate.

[0013] A burner assembly for use In a gas grill 1s also provided. It includes a tapered burner
tube having an open end, a closed end and a substantially hollow and smooth interior which is
free of burrs or other obstructions. The burner tube includes an upper surface, the upper
surface including a plurality of gas ports having a height projecting above the upper surface of
the tube and an opening at the top of the height, the opening having a diameter. A venturi
member at the open end of the burner tube Is also provided, the venturi member including a
front face having a top and a bottom, the front face including an opening to accommodate a
neck of a gas valve; a top flange extending rearwardly from the top of the front face and a
substantially parallel bottom flange extending rearwardly from the bottom of the front face; a
downwardly sloping top constricting flange extending rearwardly from the top flange and an
upwardly sloping bottom constricting flange extending rearwardly from the bottom flange, the
top constricting flange and bottom constricting flange converging to form a throat area; an
upper arcuate portion extending rearwardly from the top constricting flange wherein the upper
arcuate portion has a concave shape generally adjacent to the top of the burner tube; and, a
lower arcuate portion extending rearwardly from the bottom constricting flange wherein the

lower arcuate portion has a concave portion and a convex portion generally adjacent to the
bottom of the burner tube.

[0014] A preferred venturi may further include an upper arcuate portion that occupies the
space where turbulence may form at the top of the burner tube adjacent to the gas ports and a
first turbulence area Is created Iin the concave portion of the lower arcuate portion and a
second turbulence area is created adjacent to the end of the convex portion of the lower
arcuate portion..

[0015] In a preferred burner tube embodiment, the gas port height of the burner Is between
approximately 0.0508 centimeters and 0.15748 centimeters (.020 and .062 inches) and the
opening diameter is between approximately 0.1905 centimeters and 0.2794 centimeters (.075
and .110 inches). More specifically and preferred, the gas port height is approximately 0.1524
centimeters (.060 inches) and the port diameter 1s approximately 0.23622 centimeters to
0.25146 centimeters (.093 to .099 inches). In addition and as preferred, the ratio of gas port
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height to gas port opening diameter i1s between approximately .640 and .650, and preferably
greater than .5.

[0016] In a preferred burner tube embodiment, the height of the gas ports is between 0.05080
centimeters and 0.15748 centimeters (.020 and .062 inches) and the area of the gas port
opening Is between 0.0387096 square centimeters and 0.0516128 square centimeters (.006
and .008 square inches). In a particular preferred embodiment, the height of the gas port Is
approximately 0.1524 centimeters (.060 inches) and the area of the opening I1s approximately
0.04516 square centimeters (.007 square Inches). Alternatively, the port opening may be
generally circular and have a diameter. In such an embodiment, the height of the gas port Is
between 0.0508 centimeters and 0.15748 centimeters (.020 and .062 inches) and the diameter
of the opening is between 0.1905 centimeters and 0.2794 centimeters (.0/5 and .110 inches).
More particularly, the height of the gas port i1s approximately 0.1524 centimeters (.060 inches)
and the diameter of the opening Is approximately 0.24892 centimeters (.098 inches). An air
shutter that cooperates with the open end of the burner tube and venturi member may also be
provided.

[0017] Accordingly, it iIs an object of the present inventions to provide a safe, reliable burner
tube that efficiently operates over a wide range of gases and mixtures and a wide range of
Input pressures.

[0018] It 1s another object of the present inventions to provide a tapered burner tube that
enables consistent pressure along the length of the tube.

[0019] Still another object of the present inventions 1s to provide a burner tube having a
smooth interior surface that enables laminar fluid flow along the length of the interior of the
tube.

[0020] Yet another object of the present inventions is to provide raised gas ports that enable
better flame characteristics and help maintain a cooler burner tube temperature.

[0021] Still yet another object of the present inventions i1s to manufacture the burner tube by
forming the raised gas ports from what will be the inside of the burner tube to what will be the
outside of the burner tube so that the interior of the burner tube is smooth and free from burrs
of other obstructions.

[0022] An additional object of the present inventions is to reduce corrosion and gas port
clogging of the burner tube.

[0023] Still an additional object of the present inventions Is to provide larger gas port openings
that provide improved flame characteristics and are less susceptible to corrosion, yet are not

prone to backflash or flame pull back into the burner tube when In use.

[0024] Yet an additional objection of the present inventions i1s to enable greater material
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selection as well as manufacturing and cost advantages.

[0025] A further object of the present inventions is to provide a burner tube having improved
flame characteristics and less material degradation.

[0026] Still yet another object of the present inventions Is to provide an improved burner tube
having a tapered cross-section, a venturi member and an air shutter that cooperates with the
open end of the burner tube to adjust the fuel/air mixture.

[0027] Still a further object of the present inventions Is to provide an improved venturi member
and including one that may function with a burner tube having a non-circular cross-section and
which improves flame quality and/or ignition.

[0028] Still yet an additional object of the present inventions is to provide an improved venturi
member that produces the smooth flow of the gas/air mixture along the top of the burner tube
adjacent to the gas outlet ports.

[0029] Still yet a further object of the present inventions is to provide an improved venturl
member that forces any turbulence in the gas/air mixture to the bottom of the burner tube and
away from the gas outlet ports.

[0030] Still yet a further object of the present inventions is to provide an improved venturl
member that provides smooth flow of the gas/air mixture adjacent to the gas ports of the
burner tube and provides a stable flow of the gas/air mixture and which improves flame quality
and/or ignition.

INVENTOR'S DEFINITION OF THE TERMS

[0031] The following terms which may be used In the various claims and/or specification of this
patent are intended to have their broadest meaning consistent with the requirements of law:

As used herein, "front" or "forward"” Is used by reference to the front or toward the front of a
gas grill which typically includes the control panel, gas control knobs and the like. However, it Is
understood that the present inventions may be applicable to grills that have side controls and
burner tubes that extend from side to side of the grill.

[0032] As used herein, "rear’ or "rearward” I1s used by reference to the back or toward the
back of a typical gas grill.

[0033] As used herein, "air shutter” shall mean the device, typically found at the open end of
the burner tube, that cooperates with the open end of the burner tube to permit the adjustment

of an opening of the burner tube to control the fuel to combustion air mixture.

[0034] As used herein, "ignition system” shall mean devices that are capable of generating
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sparks to ignite the fuel/air mixture emitted from the outlet ports of a burner tube.

[0035] Where alternative meanings are possible, Iin either the specification or claims, the
broadest meaning Is intended consistent with the understanding of those of ordinary skill in the
art. All words used In the claims are intended to be used in the normal, customary usage of
grammar, the trade and the English language.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The stated and unstated objects, features and advantages of the present inventions
(sometimes used In the singular, but not excluding the plural) will become apparent from the

following descriptions and drawings, wherein like reference numerals represent like elements
In the various views, and In which:

Figure 1 1s a side plan view of a preferred embodiment of a burner tube of the present
Invention, shown with a preferred air shutter and an alternative embodiment of a venturl
member installed and shown with the closed end prior to closure;

Figure 2 Is an exploded perspective view of the components of the embodiment of Figure 1
and showing the closed end of the burner tube closed;

Figure 3 1s a side plan view of a preferred embodiment of the burner tube of the present
Invention of Figure 1;

Figure 4 Is a top plan view of the preferred burner tube of Figure 3;

Figure 5 Is a perspective view of the preferred burner tube of Figure 3 and showing the closed
end of the burner tube open;

Figure © Is a cross-sectional detall view of the preferred raised gas ports of the present
Invention;

Figure 7 Is a top detall plan view of the preferred raised gas ports of the present invention;
Figure 8 Is a perspective view of an embodiment of a venturi member of the present invention;
Figure 9 1s a perspective view of a preferred air shutter of the present invention;

Figure 10 is a perspective view of a preferred embodiment of a venturi member of the present
Invention;

Figure 11 Is a side view of the preferred embodiment of the venturi member of Figure 10; and,

Figure 12 I1s a cross-sectional view of portions of a preferred embodiment of the venturl
member of the present invention installed in a typical preferred burner tube of the present
Invention and showing the areas of smooth and turbulent flow of the gas/air mixture.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0037] Set forth below 1s a description of what 1s currently believed to be the preferred
embodiments or best representative examples of the inventions claimed. Future and present
alternatives and modifications to the embodiments and preferred embodiments are
contemplated. Any alternatives or modifications which make insubstantial changes in function,
purpose, structure or result are intended to be covered by the claims of this patent.

[0038] The overall aspects of a burner assembly 10 of the present inventions may be seen by
reference to Figures 1 and 2. Burner assembly 10 includes a preferred burner tube 20, an air
shutter 50 and a venturi member 60. A preferred embodiment of venturi member 60 Is shown
In Figures 10-12. Preferred burner tube 20 has a length between an open end 21 and a closed
end 22. Open end 21 is typically toward the front of the grill adjacent to a gas valve and gas
distribution manifold (not shown) and the closed end 22 is typically secured to the rear of a
grill. In most situations, a grill will include a plurality of burner tubes 20 spaced parallel to each
other. As will be understood by those of skill in the art, the present inventions are equally
applicable to grills having the controls on the side and burner tube 20 extending from side to
side of the grill.

[0039] In a preferred embodiment, burner tube 20 has a rectangular cross-sectional shape,
with an upper surface 23, two side surfaces 24, 25 and a bottom surface 26 forming a
substantially hollow interior. It will be understood by those of skill in the art that the cross-
sectional shape of burner tube 20 does not have to be rectangular, as In the preferred
embodiment. For example, the cross-sectional shape may be square, circular or oval. It will be
further understood that the venturi members 60 of the present inventions may also be used
with non-rectangular burner tubes 20. In the preferred embodiment, the burner tube 20 is
tapered, 1.e., there Is a gradual decrease In cross-sectional area along the length from the
open end 21 to the closed end 22. This permits a constant pressure of the fuel/air mixture
throughout the length of the burner tube 20. Awindow 28 Is provided on each side 24, 25 near
the open end 21 of burner tube 20. The window 28, In conjunction with air shutter 50 (Figure
9), 1s used to adjust the air/fuel mixture as will be understood by those of skill in the art. In
addition, a venturi member 60 is provided which accelerates the gas/air mixture introduced into
burner tube 20 which helps draw in combustion air, mix the gas and combustion air and
equalize pressure and velocity. A preferred venturi member 60 also provides smooth and
consistent flow along the length of the tube 20 adjacent to the gas ports 30.

[0040] A plurality of gas ports 30 are also provided. In a preferred embodiment, gas ports 30
are equally spread along the top surface 23 of the burner tube 20. It will be understood by
those of skill in the art that the number and spacing of ports, as well as the size of the cross-
sectional shape of burner tube 20, Is calculated or determined based upon the BTU's desired
from each burner tube 20. Importantly, the gas ports 30 are formed or extruded from the inside
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of tube 20 to the outside of tube 20. In this manner, unlike conventional burner tubes which are
punched from the outside to the inside of the tube, there are no burrs or obstructions on the
Inside of the burner tube 20 to obstruct the fuel/air flow or to make that flow turbulent. As a
result, desirable blue flame characteristics, among other advantages, are achieved.

[0041] In the preferred embodiment and preferred method of its manufacture, burner tube 20
IS constructed from a single sheet of appropriately sized and shaped material, typically
stainless steel. On what will become the Inside of burner tube 20, gas ports 30 are formed or
extruded on what will be the top surface 23. Once the ports 30 are formed from the inside to
the outside, the sheet of material is then folded to form the upper 23 and side surfaces 24, 25,
as well as bottom surface 26. Atab 27 is provided and welded together so that a substantially
hollow, tapered and burr-free burner tube 20 Is formed. See Figures 1, 2, 3 and 5. It will be
understood by those of skill in the art that there are methods, other than the preferred method,
of manufacturing tapered burner tube 20 and ports 30 consistent with the goals and objects of
the present inventions.

[0042] The preferred raised gas ports 30 of the present inventions may better be seen by
reference to Figures 6 and 7. Each port 30 has a height 32 measured from the upper surface
23 with an opening 33 at the top of the height 32. Each opening 33 has a diameter 34. |In the
preferred embodiment, the openings 33 are circular. It will be understood by those of skill In
the art that openings 33 may be another shape and that the dimensions discussed herein for
diameter may be readily converted to area If, for example, square or rectangular openings are
used. Because the opening 33 of port 30 Is raised above upper surface 23 of burner tube 20,
the flame Is also lifted above upper surface 23 of burner tube 20. This improves flame quality
and reduces the temperature of tube 20 during grilling, which increases the life of the tube 20
and prevents corrosion and clogging of the port openings 33. It will be understood by those of
skill in the art that ports 30 may alternatively be located on one or both side surfaces 24, 25. |t
will also be understood that non-rectangular shapes of burner tube 20 may also be used
consistent with the present inventions.

Tests have shown that the ratio of port height 32 to port opening 33 diameter 34 is important to
proper and efficient flame quality and burner tube 20 longevity. The ideal theoretical port height
32 to port opening 33 diameter 34 1s 1:1. However, In practice, that ratio is unobtainable when
cost effectively manufacturing a burner tube 20 of the present inventions. Since the ports 30
are typically formed from the material of upper surface 23, there i1s only so much material
avallable to form the ports 30, as will be understood by those of skill in the art. In addition, tests
have also shown that in burner tubes 20 sized for use In typical gas grills, the port opening 33
diameter 34 should not exceed 0.2794 centimeters (.110") to avoid flame pullback into burner
tube 20. Thus, it has been determined that the maximum, reasonably feasible port height 32 I1s
approximately 0.05080 centimeters and 0.157/48 centimeters (.020" to .062"). And, the
preferred port opening 33 diameter 34 1s between approximately 0.1905 centimeters and
0.27/94 centimeters (.0/75" and .110"). In the preferred embodiment, the port height 32 to
opening diameter 34 ratio I1s approximately .645. This preferred ratio is achieved using a
preferred port height 32 of 0.152 centimeters (.060") and a preferred port opening diameter 34
of 0.23622 centimeters (.093"). This preferred configuration, along with the taper of burner
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tube 20, provides the best flame quality, reduces clogging and extends the life of the burner
tube 20.

[0043] An alternative embodiment of a venturi member 60 may be seen by reference to Figure
8. The embodiment of Figure 8 does not fall within the scope of the appended claims. Venturi
member 60 Includes a front face 61 having an opening 62 to accommodate the neck of a
typical gas valve (not shown). A rearwardly projecting side tab 63 having a hole 64 Is also
provided on each side of front face 61. A top flange 65 and a bottom flange 66 project
rearward of face 61. Top flange 65 Iincludes a v-shaped portion having an apex 67. Similarly,
bottom flange 66 Iincludes an inverted v-shaped portion having an apex 68. As can be seen In
Figure 8, the space between the top and bottom flanges 65 and 66 becomes constricted,
forming what iIs commonly known as a throat or throat area (/6 in Figures 10 and 11), where
the two opposing apexes 67 and 68 converge. A stabilizer brace 69 is provided at the rear of
the member to support the upper and lower flanges 65 and 66 and maintain their spacing
when Installed into the open end 21 of burner tube 20. A hole 70 may be provided on upper
flange 65 near the front in order to accommodate a screw used to secure air shutter 50 to the
burner tube 20 (see Figures 2 and 9), as hereinafter described.

[0044] As shown In Figures 1 and 2, venturi member 60 iIs inserted into the open end 21 of
burner tube 20. It may be affixed to the burner tube 20 using a screw (not shown) through hole
64 of tab 63 Into holes 71 In the sides 24, 25 of burner tube 20. |t will be understood that other
means may be used to attach venturi member 60 to burner tube 20. When inserted into burner
tube 20, the neck of a typical gas valve (not shown) is inserted into opening 62. As the fuel/air
mixture passes between the space between upper apex 67 and lower apex 68, Its velocity Is
Increased. It will be understood by those of skill in the art that venturi member 60 Is shaped

and sized to fit within the open end 21 and coincides with the cross-sectional shape of burner
tube 20.

[0045] A preferred embodiment of venturi member 60 may be seen by reference to Figures
10, 11 and 12. Like the above described alternative venturi member 60, preferred venturi
member 60 Iincludes a front face 61 having an opening 62 to accommodate the neck of a
typical gas valve (not shown). A top flange 65 and a bottom flange 66 are also provided. A hole
70 may be provided on top flange 65 which may be used to secure venturi member 60 and/or
air shutter 50 to burner tube 20. Although not shown In Figures 10 and 11, side tabs 63 (see
Figure 8) may be provided on the preferred embodiment If desired as a means of attachment
to the burner tube 20.

[0046] The top flange 65 and bottom flange 66 of preferred venturi member 60 are generally
parallel to each other in the portion of venturi member 60 that receives the gas from the gas
nozzle (not shown) and where it is attached to open end 21 of burner tube 20. Top flange 65
extends rearwardly from face 61 to a top transition point 72. Similarly, bottom flange 66
extends rearwardly to a bottom transition point 73.

[0047] Extending rearwardly from top transition point 72 is a top constricting flange 74. Top
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constricting flange 74 extends downwardly from top transition point 72. Top constricting flange
/4 may be straight or slightly curvilinear as shown in Figures 10 and 11. Similarly, extending
rearwardly from bottom transition point 73 i1s an upwardly sloping bottom constricting flange 75.
Top constricting flange 74 and bottom constricting flange 75 converge at throat area 76. Throat
area /6 of preferred venturi member 60 forms the narrowest space in venturi member 60 and
IS roughly the equivalent of the space between v-shaped top apex 67 and inverted v-shaped
bottom apex 68 of the embodiment as shown In Figure 8. Throat region 76 accelerates and
helps mix the gas and air introduced into burner tube 20. A stabilizer brace 69 may also be
provided.

[0048] Extending rearwardly of top constricting flange 74 and beginning at approximately
throat area 76 I1s an upper arcuate portion 77. Upper arcuate portion 77 1s generally concave
and terminates at a height approximately equivalent in height to top flange 65. Upper arcuate
portion 77 serves to, among other things, occupy the space near the top of the burner tube 20
where undesirable turbulence could form near the gas ports 30. Extending rearwardly from
bottom constricting flange 75 and beginning at approximately throat area 76 is a lower arcuate
portion 78. Lower arcuate portion /8 includes a concave portion /79 and a convex portion 80.
As shown In Figure 11, lower arcuate portion /8 transitions smoothly in an undulating fashion
between concave portion 79 and convex portion 80. Lower arcuate portion 78 terminates at a
point roughly equivalent in height to bottom flange 66.

[0049] As shown In Figures 11 and 12, the concave portion 79 of lower arcuate portion 78
forms a first area of turbulence 81. A second area of turbulence 82 Is created after convex
portion 80 of lower arcuate portion /8. The end of convex portion 80 roughly coincides with the
pbottom 26 of burner tube 20. The unique shape of upper arcuate portion 7/ occupies the
space at the top of burner tube 20 where undesired turbulence may most likely occur. Lower
arcuate portion 78 creates what iIs commonly known as a coanda effect at the bottom 26 of
burner tube 20. Specifically, as the gas/air mixture is accelerated and leaves throat area 76,
turbulence iIs created In the first 81 and second 82 areas of turbulence (see Figure 12). The
smooth, undulating lower arcuate portion creates the desired coanda effect in the first and
second areas of turbulence 81/82. The areas of turbulence 81/82 are created at the bottom
portion of burner tube 20 such that an area of smooth flow 83 Is created in the upper portion of
burner tube 20 adjacent to the gas ports 30 (see Figure 12). This creates smooth and uniform
flow at gas ports 30, creating better, more stable and uniform flows resulting in better flame

consistency along the length of the burner tube 20. It also provides for better ignition (see
Figure 12).

[0050] It will be understood by those of skill in the art that the length of smoothly curved arcs In
lower arcuate portion 78, as well as their curvature, may be adjusted depending upon, among
other things, the volume of the burner tube 20, the length of burner tube 20 and the
arrangement of the gas ports 30. In addition, If desired, additional concave 79 and convex 80
portions may be provided by extending the length of lower arcuate portion /8 along the length
of burner tube 20. It has been determined, however, that two such portions are effective In
creating the desired coanda effect in burner tube 20 of the size, configuration and volume
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typically used in grilling applications. In addition, it will be understood by those of skill in the art
that the above described arcuate portions of upper 77 and lower 78 arcuate portions may be
formed from a single piece of material or may be separate pieces of material attached
together, such as by welding.

[0051] A preferred air shutter 50 of the present inventions may be seen by reference to Figure
9. As will be understood by those of skill in the art, air shutter 50 cooperates with the window
28 at the open end 21 of burner tube 20 to permit adjustment of the combustion air to fuel
mixture. Preferred shutter 50 includes a top 51 having a slot 52 which is used to secure shutter
50 through hole 72 to burner tube 20 once In the proper position for the desired mixture.
Shutter 50 includes two sides 53, each having a recess 54 and two bottom sections 55. It will
be understood by those of skill in the art that a space between bottom members 55 is provided
to accommodate tab 27 on the bottom of burner tube 20 that i1s part of a preferred
manufacturing process. The recesses 54 of sides 53 accommodate the attachment flanges 63
of venturi member 60 when it is attached to burner tube 20.

[0052] VWhen In use, the neck of a gas valve Is inserted Iinto opening 62 of venturi member 60
with the open end of burner tube 20 typically at the front of the grill. The closed end 22 of
burner tube 20 is movably secured to a rear of the grill and the open end slidingly connected to
the valve neck by the air shutter 50. In this manner, tube 20 may expand and contract as
necessary during use. The gas iIs injected into venturi member 60 and mixed with the desired
amount of combustion air using air shutter 50. The velocity of the fuel/air mixture is accelerated
by the venturi member 60 (and in particular throat area /76 of the preferred embodiment of
venturl member 60 and between v-shaped apex 67 and inverted v-shaped apex 68 of the
venturi 60 embodiment of Figure 8) and flows down the length of burner tube 20. Because of
the taper of burner tube 20, the pressure throughout the length of the tube 20 is relatively
constant. And, because of the unique configuration of preferred venturi member 60 (see
Figures 10 and 11), smooth and stable flow 83 along the top of burner tube 20 adjacent to
ports 30 Is created (see Figure 12).

[0053] When lit, the flame sits on top of the raised gas ports 30 at the opening 33. Since the
flame Is lifted off of the upper surface 23 of burner tube 20, the burner tube 20 remains cooler.
This results in less port 30 clogging and less corrosion of the burner tube 20. In this manner, a
longer life of burner tube 20 and high flame quality may be achieved. In addition, when the
preferred port height 32 to port opening 33 diameter 34 Is used, flame quality Is further
Increased.

[0054] The above description is not intended to Iimit the meaning of the words used in or the
scope of the following claims that define the invention. Rather, it 1s contemplated that future
modifications in structure, function or result will exist that are not substantial changes and that
all such insubstantial changes Iin what i1s claimed are intended to be covered by the claims.
Thus, while preferred embodiments of the present inventions have been lllustrated and
described, it will be understood that changes and modifications can be made without departing
from the claimed invention. In addition, although the term "claimed invention” or "present
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Invention” 1s sometimes used herein In the singular, it will be understood that there are a
plurality of inventions as described and claimed.

[0055] Various features of the present inventions are set forth in the following claims.
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Patentkrav

1. Venturielement (60) til anvendelse | et branderrar (20) til en gasgrill, hvor
braenderragret (20) har en leengde, en overside (23) med gastilslutninger (30) og en
underside (26), hvor venturielementet (60) har en forreste flade (61) med en overside
(65) og en underside (66), hvor den forreste flade (61) indbefatter en abning (62) med
henblik pa at rumme en hals pa en gasventil, en overflange (65), der streekker sig
pbagud fra den forreste flades (61) overside, og en | det veaesentlige parallel underflange
(66), der straskker sig bagud fra den forreste flades (61) underside, og en nedad
skranende indsnaevrende overflange (74), der straekker sig bagud fra overflangen (65),
og en opad skranende indsnaevrende underflange (75), der streekker bagud fra
underflangen (66), hvor den Indsnaevrende overflange (7/4) og den Indsnavrende
underflange (75) konvergerer til dannelse af et halsomrade (76),
kendetegnet ved, at venturielementet (60) yderligere omfatter:

en evre bueformet del (77), der straekker sig bagud fra den indsnaevrende

overflange (74); og

en nedre bueformet del (78), der streekker sig bagud fra den Indsnaevrende

underflange (795).

2. Venturielement (60) Ifelge krav 1, hvor den avre bueformede del (77) har en konkav

form generelt nabostillet til breenderrarets (20) overside (23).

3. Venturielement (60) Ifelge krav 1, hvor den nedre bueformede del (78) har en konkav
del (79) og en konveks del (80) generelt nabostillet til breenderrarets (20) underside
(20).

4. Venturielement (60) Ifalge krav 2, hvor den nedre bueformede del (/8) har en konkav
del (79) og en konveks del (80) generelt nabostillet til breenderrarets (20) underside
(20).
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5. Venturielement (60) ifalge krav 2, hvor den @vre bueformede del (77) Indtager
rummet, hvor der kan dannes turbulens langs braenderragrets (20) overside (23) 0d

nabostillet til gastilslutningerne (30).

6. Venturielement (60) ifelge krav 3, hvor der dannes et farste turbulensomrade (81) |
den konkave del (7/9) af den nedre bueformede del (7/8), og der dannes et andet
turbulensomrade (82) nabostillet til enden af den konvekse del (80) af den nedre
pbueformede del (78).

7. Venturielement (60) ifalge krav 4, hvor den @vre bueformede del (77) Indtager
rummet, hvor der kan dannes turbulens ved braenderrarets (20) overside nabostillet til
gastilslutningerne (30), og der dannes et farste turbulensomrade (81) i den konkave del
(79) af den nedre bueformede del (78), og der dannes et andet turbulensomrade (82)

nabostillet til enden af den konvekse del (80) af den nedre bueformede del (/8).

8. Venturielement (60) ifelge krav 1, hvor den indsnaesvrende overflange (74) er

bueformet.

9. Breendersamling (10) til anvendelse | en gasgrill, hvilken braendersamling omfatter et
venturielement (60) iIfelge et hvilket som helst af kravene 1-8 og yderligere omfatter:
et konisk breenderrar (20) med en aben ende (21), en lukket ende (22) og et i det
vaesentlige hult og glat indre, der er fri for grater eller andre forhindringer, og en
gvre flade (23), hvor den @vre flade (23) Indbefatter en flerhed af gastilslutninger
(30) med en hejde (32), der rager ud over den @avre flade (23), og en abning (33)
| toppen af hajden (32), hvor abningen (33) har en diameter (34);
et venturielement (60) i den abne ende (21) af breenderreret (20);
hvor den @avre bueformede del (74) af venturielementet (60) har en konkav form
generelt nabostillet til braenderrarets (20) overside (23); 0g
hvor den nedre bueformede del (28) af venturielementet (60) har en konkav del
(79) og en konveks del (80) generelt nabostillet til breenderrarets (20) underside
(26).
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10. Braandersamling (10) ifelge krav 9, hvor gastilslutningens (30) h@jde (32) er mellem
ca. 0,0508 centimeter og 0,15748 centimeter (0,020 tomme og 0,062 tomme), og
diameteren (34) pa gastilslutningens (20) abning (33) er mellem ca. 0,1905 centimeter

0g 0,2794 centimeter (0,075 tomme 0og 0,110 tomme).

11. Braendersamling (10) ifelge krav 9, hvor et forhold mellem gastilslutningens (30)
hajde (32) og diameteren (34) pa gastilslutningens (30) abning (33) er mellem ca. 1,625

centimeter og 1,6510 centimeter (0,640 tomme og 0,650 tomme).

12. Braandersamling (10) ifalge krav 11, hvor forholdet mellem gastilslutningens (30)

hajde (32) og diameteren (34) pa gastilslutningens (30) abning (33) er starre end 0,5.

13. Braendersamling (10) Ifelge krav 9, hvor gastilslutningernes (30) hejde (32) er
mellem 0,05080 centimeter og 0,15748 centimeter (0,020 tomme og 0,062 tomme), og
arealet for gastilslutningens (30) abning (33) er mellem 0,0387096 kvadratcentimeter og
0,0516128 kvadratcentimeter (0,006 kvadrattomme og 0,008 kvadrattomme).

14. Braendersamling (10) ifelge krav 9, hvor der tilvejebringes et luftspjeeld (50), som
samvirker med den abne ende (21) af breenderreret (20), med henblik pa at tillade

iIndstilling af breendstof- og luftblandingen, som kommer Ind | braenderraret (20).
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