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2
Even though the revolutionary gas grills identi?ed above

HEAT DISTRIBUTING COOKING GRATE
WITH GREASE CONTROL STRUCTURE FOR
A BARBECUE GRILL

utiliZe a different type of fuel and a different type of conduc

tive member, these grills as Well as the charcoal grills typi

cally cook substantially through convection-type cooking

based on convective energy being emitted from the conduc

CROSS-REFERENCE TO RELATED
APPLICATIONS

tive member or the energy source (i.e., the charcoal or the gas

burner). Convection is the transfer of energy by means of the
bulk motion of material containing a different amount of

This application claims priority from and expressly incor

porates by reference and makes a part hereof, U.S. Provi
sional Application No. 60/433,485 ?led Dec. 13, 2002.

10

to cook the food.

FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

Additionally, conventional cooking grates utiliZed in the
above-type barbecue grills typically include a plurality of
elongated members, openings, and cross members that de?ne
the cooking grid or cooking grate for the food. An example of

Not Applicable.
TECHNICAL FIELD

The present invention relates to a cooking system having a
heat distributing conductive member and a grease control
structure for use With a barbecue grill. More speci?cally, the
present invention relates to a cooking grate having an energy
receptor portion and a grease control structure for cooking
food.
BACKGROUND OF THE INVENTION

20

25

30

conventional grates cannot direct the ?ow of grease and

byproducts to an intended location for drainage or removal
35

from the grill. Consequently, conventional grates permit the
accumulation of grease and byproducts Which negatively
affects the performance and operation of the barbecue grill.
Finally, because conventional grates do not provide for su?i

ciently conducting heat, they merely alloW for the passage of

40

Furthermore, such conventional gas grills generally

include a burner assembly adjacent the loWer portion of a

?rebox With a cooking grid supported along the upper edge
thereof. Lava rock or some other ancillary conductive mem

ber is generally located betWeen the cooking grid and the

conduct heat to the food. As a result, conventional grates
cannot direct the How of grease and byproducts aWay from hot

burner assemblies during operation of the grill. In addition,

solid fuel Were utiliZed to cook food via radiant and convec

and is directed at the food.

tional grates merely alloW grease and byproducts to pass

directing such passage. Furthermore, as explained above,
conventional grates suffer from the inability to effectively

tive heat. Subsequently, gas barbecue grills Which employ a

a grid-like cooking grate having numerous elongated bars and
openings. Accordingly, to cook food in such barbecue grills,
the radiant and convective heat energy dispelled from either
the charcoal or gas bumers passes through the cooking grate

structures. Conventional grates, hoWever, suffer from an
inability to direct or control the How of grease and byproducts
generated While cooking food on the grate. Instead, conven

through the various openings in a random manner Without

devices has increased tremendously over the last tWenty-?ve

gas burner have been utiliZed. The gas barbecue grills gener
ally cook the food via radiant and convective heat. Often, the
food to be cooked in both charcoal and gas grills is situated on

the conventional grate is found in US. Pat. No. 5,490,452 to
Schlosser et al. There, the grate is formed from a plurality of
elongated rods With openings therebetWeen. The rods are
located Within a perimeter de?ned by a circular ring. Another
example of the conventional grate is shoWn in US. Pat. No.
6,481,343 to Rigney et al. There, the grate has a generally

rectangular shape With numerous openings and elongated

The popularity of barbecue grills and outdoor cooking

years. Initially, charcoal barbecue grills having combustible

energy-per-volume than its surroundings. As such, these
grills heat the air Within the grill’s cooking chamber in order

45

radiant and convective heat energy to pass from the heat
source to the food, as opposed to providing conductive energy
via the grate to cook the food.
Accordingly, there is a need for a cooking grate that oper
ates as a conductive member and Which provides conductive
energy to cook the food.
SUMMARY OF THE INVENTION

burner assembly. The lava rock operates as a form of a con

ductive member Which absorbs the convective heat from the

The present invention relates to a grate for use With a

burning gas, and Which subsequently provides a generally

uniform convective heat-emitting means for the food being
cooked on the cooking grate. Unfortunately, grease and other

barbecue grill assembly. The grate operates as a conductive
member, and is situated betWeen the burner element and the
50

combustible particles build up on the lava rock and cause

According to one aspect of the present invention, the cook
ing grate has a solid energy receptor portion positioned in

undesirable ?are ups and hot spots Within the grilling cavity.
Additionally, the lava rocks have to be replaced periodically
due to degradation

Accordingly, the Assignee of the present invention previ

close proximity to the burner and a plurality of cooking mem
bers depending therefrom. Moreover, the solid energy recep
55

ously developed a gas grill Which eliminated the need for lava
rock. Such grills are disclosed in US. Pat. Nos. 4,677,964;
60

and the solid energy receptor portion of the cooking grate.
The upper surfaces of the cooking members of the cooking
grate de?ne a cooking surface for the grate. Generally, the
solid energy receptor portion of the cooking grate receives
radiant and convective energy directly from the gas burner,
and transfers conductive energy to the cooking members for

cooking the food thereon.
According to another aspect of the present invention, the

the sear bars operate as a remote conductive member betWeen

the gas burner and the cooking grate. The conductive sear bars
emit convective energy Which is partially directed at the food
on the cooking grate to cook the food.

tor portion is generally positioned directly above the gas
burner such that no structure is located betWeen the gas burner

5,765,469; and, 5,934,183. The gas grills disclosed therein
have revolutioniZed the gas grill industry by eliminating the
need for the lava rock. The gas grills disclosed in the above
noted patents utiliZe sear bars Which are positioned betWeen
the cooking grid and the gas bumers to vaporiZe any greases
that emanate from the food being cooked. Like the lava rock,

food to the cooked.

65

cooking chamber does not include a sear bar or any conven

tional conductive metal structure betWeen the grate and the
burner.
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According to another aspect of the present invention, a
plurality of openings are located betWeen the cooking mem
bers. Typically no openings, hoWever, are provided in the
solid energy receptor portion of the cooking grate. The open
ings alloW a portion of the energy emitted from the gas burner
to pass through the cooking grate and into an upper portion of

tially perpendicular to the loWer surface of the grate. The
outer ridge and the inner ridge de?ne a cavity.
According to another aspect of the present invention, the
outer and inner ridges are cooperatively positioned With the
upper grease control assembly. Thus, the loWer grease control
assembly is cooperatively positioned With the upper grease
control assembly. When the grate is positioned in a use posi
tion Within the cooking chamber, the grease control assembly
is positioned generally above the burner tube. In the use
position, ribs from the rib groups of the upper grease control

the cooking chamber for convective heating.
According to another aspect of the present invention, the

cooking grate has a mass. A substantial portion of the mass of

the cooking grate is provided in the solid energy receptor
portion, or adjacent the energy receptor surface, of the cook
ing grate. In one embodiment the energy receptor portion of

assembly are positioned over a portion of the burner tube. The
?rst surface of the rib is positioned over the intermediate and

the cooking grate provides over 30% of the mass of the

inner portions of the burner tube. The edge of the ?rst surface

cooking grate. In another embodiment, the energy receptor
portion of the cooking grate provides approximately at least

extends beyond a Wall of the burner tube. The second surface
of the rib is positioned over the intermediate and outer por
tions of the burner tube. The edge of the second surface
extends beyond a Wall of the burner tube. The peak or apex of

35% of the mass of the cooking grate.

According to another aspect of the present invention, the
cooking grate further comprises an intermediate plane

de?ned by a surface intermediate the cooking surface and the
loWer surface. A substantial portion of the mass of the cook
ing grate is located betWeen the intermediate plane and the
energy receptor plane. Additionally, the mass of the cooking
grate located betWeen the intermediate plane and the energy
receptor plane, and the mass of the cooking grate located in
the solid energy receptor portion of the cooking grate may be

the rib is positioned generally above the intermediate portion
of the burner tube.

20

grease and byproducts to ensure the removal or drainage of
25

over 65% of the total mass of the cooking grate.

According to another aspect of the present invention, a
grease control assembly is provided to direct the How of

grease and byproducts generated during the cooking process.

According to another aspect of the present invention, the
grease control assembly is positioned generally over the
burner to prevent grease and byproducts generated by cook
ing food on the grate from coming into contact With the
burner. In one embodiment the cooking members are elon
gated members or bars. The bars extend substantially from a

front edge of the grate to a rear edge of the grate. Preferably,
the bars are generally parallel and are spaced a distance apart
to de?ne a grid. The grate has a plurality of openings, Where
an opening is positioned betWeen bars.

According to another aspect of the present invention, the

rib groups and near a peripheral region of the grate. The
intersection of the rib groups and the ledges de?nes a central
region of the grate. The rib groups are comprised of a plurality
of ribs Wherein each rib is adapted to direct or guide the How

of grease and byproducts generated While cooking food on

30

contact With the rib, grease migrates doWn the inclined sur
faces to the edges of the rib. In this manner, the drainage of
grease and byproducts occurs in a controlled and directed

from a loWer surface of the grate. The ridge may include an
outer ridge and an inner ridge. The outer ridge has an outer
Wall, an inner Wall, and a bottom Wall. The inner ridge has an
outer Wall, an inner Wall, and a bottom Wall. Preferably,
neither the inner ridge nor the outer ridge intersects the open

ings of the grate. The outer and inner ridges depend substan

barbecue grill assembly.

Other features and advantages of the invention Will be

BRIEF DESCRIPTION OF THE DRAWINGS

35

The invention can be better understood With reference to

40

the folloWing draWings. The components in the draWings are
not necessarily to scale, emphasis instead being placed upon
clearly illustrating the principles of the present invention. In
the draWings, like reference numerals designate correspond
ing parts throughout the several vieWs.
FIG. 1 is a perspective vieW of a barbecue grill assembly

45

50

55

manner.

According to another aspect of the present invention, the
loWer grease control assembly comprises a ridge that depends

affect the performance and operation of the barbecue grill
assembly. Furthermore, the grease control assembly assists in
directing the How path of grease such that it generally does

apparent from the folloWing speci?cation taken in conjunc
tion With the folloWing draWings.

the grate. The rib has at least one inclined surface extending
from the cooking surface toWards a loWer edge of the rib. The
rib can have a second inclined surface Wherein the inclined
surfaces converge to de?ne a peak. Once grease comes into

the grease from the ?rebox. This assists in decreasing the
build-up of grease and byproducts Which can negatively

not make contact With the burner tube during operation of the

grease control assembly comprises an upper grease control
assembly and a loWer grease control assembly. The upper

grease control assembly generally corresponds to the upper
portion of the grate and comprises a plurality of rib groups
and a plurality of ledges. Each ledge is positionedbetWeen the

According to another aspect of the present invention, the
grease control assembly directs and controls the How of

60

shoWing a grate of the present invention;
FIG. 2 is a partial front vieW of the grill assembly and the
grate of FIG. 1;
FIG. 3 is a top perspective vieW of the grate of FIG. 1;
FIG. 4 is a partial perspective vieW of the grate of FIG. 1,
shoWing a top portion of the grate;
FIG. 5 is a partial perspective vieW of the grate of FIG. 1,
shoWing a top portion of the grate;
FIG. 6 is a bottom perspective vieW ofthe grate of FIG. 1;
FIG. 7 is a partial perspective vieW of the grate of FIG. 1,
shoWing an bottom portion of the grate;
FIG. 8 is a cross-section of the grill assembly and the grate
taken along line 8-8 of FIG. 2;
FIG. 9 is a cross-section of the grill assembly and an
alternate embodiment of the grate taken along line 9-9 of FIG.

2;
FIG. 10 is a schematic vieW of the operation of the grill

assembly and the grate of FIG. 1;

FIG. 11 is a top perspective vieW of an alternate embodi
65

ment of the grate; and,
FIG. 12 is a bottom perspective vieW of the grate of FIG.
11.
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DETAILED DESCRIPTION OF THE INVENTION

8, of the second side Wall 25 and is connected to a fuel source

(not shoWn) to de?ne a pathWay for ?oW of the fuel.

While this invention is susceptible of embodiment in many
different forms, there is shown in the drawings and Will herein
be described in detail preferred embodiments of the invention
With the understanding that the present disclosure is to be
considered as an exempli?cation of the principles of the
invention and is not intended to limit the broad aspect of the

The burner tube 32 has a plurality of outlet ports or aper
tures 33 from Which a ?ame extends thereby de?ning at least
one burner ?ame region. The burner ?ame region is a region
of the burner tube 32 de?ned by at least one outlet port 33

invention to the embodiments illustrated.

the burner ?ame region. Although shoWn in FIGS. 1 and 2 as

through Which a ?ame extends during operation of the grill
assembly 10. Preferably, a plurality of outlet ports 33 de?ne

having a generally rectangular con?guration, the con?gura

A barbecue grill assembly 10 is shoWn in FIG. 1. The

barbecue grill assembly 10 generally includes a cooking

tion of the burner ?ame region varies With the design param
eters of the burner element 32, including the positioning of the
outlet ports 33.
As shoWn in FIG. 1, an ignitor button 36 extends from the
front structure 1411 of the support assembly 14 and is used to
ignite fuel that ?oWs through the burner 32.
Also shoWn in FIG. 1, a drain opening 38 is positioned in
the bottom Wall 28 of the ?rebox 18. The drain opening 38 is
adapted to drain grease and other byproducts that are gener

chamber 12 and a support frame assembly 14. The support
frame assembly 14 is adapted to provide support to the cook
ing chamber 12 and has a front structure 1411 and a rear
structure 14b. The cooking chamber 12 includes a cover 16

hingeably connected to a ?rebox 18. A grate 20 is positioned
generally Within the ?rebox 18. As explained beloW, in a
preferred embodiment the grate 20 has a grease control
assembly 21 that directs and controls the ?oW of grease and

byproducts generated by cooking food on the grate 20. The

barbecue grill assembly 10 further includes a ?rst Work sur
face 22 and a second Work surface 23, each pivotally con
nected to a portion of the support frame assembly 14.
The ?rebox 18 of the embodiment in FIG. 1 has an interior
geometry or con?guration de?ned by a ?rst side Wall 24, a

20

grease control assembly 21 and the curved or inclined con

?guration of the Walls 24, 25, 26, 27, and 28, grease and

25

bottom Wall 28. As shoWn in FIG. 1, the side Walls 26, 27 and
the bottom Wall 28 have a sloped or curved con?guration. A

ledge 29 is positioned along the interior portion of the ?rebox

30

35

than that of conventional upright barbecue grills. As a result,

the barbecue grill assembly 10 is capable of operation While
40

and carried betWeen locations for use.

A burner element 32 is positioned generally Within a loWer
portion of the ?rebox 18 of the cooking chamber 12, and
45

cue grill, sear bars and/or conductive structures are adapted to

rectangular con?guration, hoWever, the con?guration varies

shield the burner from grease dripping from the grate. Since
structures are not required in the grill assembly 10.
As shoWn in the ?gures, in the preferred embodiment dis
closed, the burner element 32 is preferably a burner tube or
loop. HoWever, a conventional linear, H-shaped burner or any
other shape or type of burner can be employed in the barbecue

50

With the con?guration of the grate 20 and the bars 44. In a

55

preferred embodiment, the cooking members 44 are gener
ally parallel and are spaced a distance apart to de?ne a grid.
As stated above, the grate 20 has a plurality of openings 46
Wherein an opening 46 is positionedbetWeenbars 44. None of
the openings, hoWever, are provided in the solid energy recep
tor portion 37 of the grate 20. The exact number of openings
46 varies With the design parameters of the grate 20. Addi
tionally, the siZe or length of the openings 46 varies depend
ing upon their location in the grate 20. For example, in one

60

embodiment an opening 46 in a central region of the grate 20

grill assembly 10 of the present invention. A portion of the

burner 32 is supported Within the ?rebox 18 by a block 34
extending from the ?rst side Wall 24. The burner 32 disclosed

has a plurality of linear, curvilinear, and transition segments
resulting in a continuous con?guration. This burner 32 geom

is larger than an opening 46 in a peripheral region of the grate
20. Although shoWn as having a generally elongated con?gu
ration, the shape of the openings 46 varies With the design
parameters of the grate 20. Thus, While the openings 46 have

etry or con?guration is similar to the interior geometry of the
?rebox 18 such that the burner tube 32 is capable of being
received by the ?rebox 18. Preferably, the burner 32 is a
cylindrical element With a circular cross-section With an inner
Wall diameter and an outer Wall diameter. An inlet portion of

the burner 32 extends through an opening 35, shoWn in FIG.

example, the cooking members 44 may be rectangular, circu

lar, V-shaped, etc. The cooking surface 50 de?nes an upper
cooking plane and is adapted to receive food to be cooked on
the grate 20. The cooking surface 50 may have a generally

ductive metal or lava rock structure positioned betWeen the
burner element 32 and the grate 20. In a conventional barbe
the grate 20 has a grease control assembly 21 and a solid
energy receptor member 37, sear bars and/ or conductive

ity of cooking members 44 and a plurality of openings 46.
When the grate 20 is positioned in the cooking chamber 12,
the grease control assembly 21 is positioned generally over
the burner tube 32 to prevent grease and byproducts generated
by cooking food on the grate 20 from coming into contact
With the burner tube 32. Similarly, in the preferred embodi
ment, the portion of the grate 20 above the burner 32 forms the
solid energy receptor portion 37 of the grate 20.
The grate 20 has a cooking surface 50 that is de?ned by the
upper surface 48 of the plurality of cooking members or bars
44. The cooking members or bars 44 may have any shape
Without departing from the scope of the present invention. For

beloW the grate 20. In contrast to conventional barbecue grill
assemblies, the cooking chamber 12 lacks a sear bar or con

positioned Within the ?rebox 18.
As explained above, the grate 20 includes the grease con

trol assembly 21, a conductive heating assembly 37, a plural

compact con?guration meaning that its overall height is less

positioned on a table top. Furthermore, the barbecue grill
assembly 10 is siZed such that it can be lifted by a single user

byproducts ?oW or migrate to the drain opening 38.
As shoWn in FIGS. 2 and 3, in a preferred embodiment, the

grate 20 includes a ?rst recess 40 proximate a ?rst end 41 of
the grate 20, and a second recess 42 proximate a second end
43 of the grate 20. The recesses 40, 42 are adapted to alloW a
user to grasp the grate 20 such that it can be removably

second side Wall 25, a front Wall 26, a rear Wall 27 and a

18. The ledge 29 is adapted to support the grate 20 in a
generally horizontal position beloW a rim 30 of the ?rebox 18.
Alternatively, the ledge 29 is omitted and the ?rebox 18 has a
plurality of individual structures to support the grate 20.
Because the barbecue grill of the present invention does not
require separate members over the gas burners, the grill has a

ated by cooking food on the grate 20 and that are directed to

the opening 38 by the grease control assembly 21. Due to the

65

a rounded edge 54 as shoWn in FIG. 7, the edge 54 can be

linear, jagged or any other shape. Each of the plurality of
openings 46 have an axis that is aligned vertically and extend

US 7,810,484 B2
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through the entire cooking grate to permit convection of

ordinary skill in the art, the Weight of an object is related to its
mass. Speci?cally, the Weight of an object is de?ned as the
mass of the object times the force of gravity on the object, and
may be de?ned as W:(m)><(g). In a preferred embodiment, the

heated air from a loWer portion of the cooking chamber to an

upper portion of the cooking chamber.

As shoWn in FIGS. 3 and 6, each of the openings 46 have a
length LOG and a Width WOG Which de?nes the surface area

Weight of the cooking grate 20 is approximately 10-15
pounds. Because the cooking grate 20 has distinct sections
thereof, the mass of the cooking grate MG is de?ned by the

AOG (AOGIWOGXLOG) of each of the respective openings

46. Accordingly, the total surface area of the openings 46 is
equal to the sum of all of the individual openings 46. The grate
20 also has a Width WG and a length LG that de?nes a total
surface area AG of the grate 20. In addition, the grate 20 has a

mass of the energy receptor portion MERP and the combined

mass of the cooking members MCM of the cooking grate 20.
The mass of the energy receptor portion MERP is generally

ratio R de?ned as the ratio betWeen the total surface area of

de?ned as the mass of the entire area betWeen the intermedi

the openings 46 divided by the total surface area of the grate.
For example purposes only, one embodiment of the grate 20
has a ratio R of approximately 0.25, hoWever, the ratio R can
be extremely variable depending upon a number of factors,
including the siZe of the grate 20 and the number and siZe of
the openings 46. Put another Way, in a preferred embodiment,
the total surface area of the openings 46 is approximately

ate plane 55 and the loWer surface 102, less the area of the
cooking members 44, and added to the mass of the solid
energy receptor portions 37. Conversely, the mass of the

cooking members MCM of the cooking grate 20 is generally
de?ned as the mass of the portion of the cooking grate 20 that

25-30% of the total surface area of the grate.

In general, the cooking grate 20 is removably positioned
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embodiment, the energy receptor portion MERP of the cook

adjacent the gas burner 32 in the cooking chamber 12. The

ing grate 20 provides over 30% of the mass of the cooking
grate MG. In a further preferred embodiment, the energy

cooking grate 20 has an upper or cooking surface 50 and a

loWer surface 102. As explained above, the cooking surface
50 is generally de?ned by a plurality of the upper surfaces 48
of the cooking members 44. The loWer surface 102 of the
cooking grate 20, also referred to as the energy receptor

receptor portion 37 of the cooking grate 20 provides at least
25

surface, is generally de?ned by the bottom of the cooking

grate 20. Further, a portion of the receptor surface 102 de?nes
an energy receptor plane 103, and a portion of the cooking
surface 50 de?nes a cooking plane 51. In a preferred embodi

ment, the receptor plane 103 is substantially parallel to the
cooking plane 51. The cooking grate 20 also has an interme
diate plane 55. The intermediate plane 55 is betWeen the
receptor plane 103 and the cooking plane 51. The intermedi
ate plane 55 is generally de?ned by the lands 92 of the cook
ing grate 20. The lands 92 provide a surface intermediate the
cooking surface 50 and the loWer surface 102.
The cooking grate 20 further comprises at least one solid
energy receptor portion 37. The solid energy receptor por
tions 37 are positioned in close proximity to the burner 32. In
a preferred embodiment the loWer surface 102 of the grate 20,
and thus the loWer surface of the solid energy receptor por
tions 37 of the grate 20 is approximately 2.5" from the top of
the gas burner 32. It is preferred that the distance betWeen the
loWer surface of the solid energy receptor portion 37 of the
grate and the gas burner 32 is less than 3". Further, in a
preferred embodiment, there is no structure positioned
betWeen the gas burner 32 and the solid energy receptor
portion 37 of the cooking grate 20. The solid energy receptor
portions 37 have a thickness Which generally extends from
the loWer surface 102 to a distance beloW the cooking plane

51 de?ned by the cooking surface 50. Additionally, the cook
ing members 44, With the openings 46 therebetWeen, gener
ally depend from the solid energy receptor portions 37. As
explained above, and shoWn in the ?gures, While a plurality of
openings 46 are provided betWeen the cooking members 44,

directly from the gas burner 32, and the energy is conducted
from the solid energy receptor portions 37 to the cooking
members 44 for cooking the food thereon.
Further, the cooking grate 20 has a mass MG associated
thereWith. As is understood by one of ordinary skill in the art,
the mass of an object is a fundamental measure of the amount

of matter in the object. As is also understood by one of

35% of the mass of the cooking grate MG . Additionally, it is
understood that a substantial portion of the mass of the cook

ing grate 20 is located betWeen the intermediate plane 51 and
the energy receptor surface 102. Moreover, the mass of the
30

cooking grate 20 located betWeen the intermediate plane 51

and the energy receptor surface 102, and the mass of the

cooking grate located in the solid energy receptor portion 37

35

of the cooking grate 20 is approximately over 65% of the mass
of the cooking grate 20. It is understood, hoWever, that a
greater or lesser percentage of mass may be provided in the

energy receptor portion 37 of the cooking grate 20.

As shoWn in FIGS. 8 and 9, the cooking grate 20 is remov
ably positioned above the gas burner 32, With no additional
structure being located there betWeen. As such, the cooking
40

grate 20, and speci?cally the solid energy receptor portion 37

of the cooking grate 20, has direct exposure to the gas burner
32. Typically, the heat source 32, Whether a gas burner or a

carbon product, emits both radiant and convective energy.
Because of the location of the cooking grate 20 relative to the
45

50

55

none of the openings 46 extend through the solid energy

receptor portion 37 of the cooking grate 20. As explained in
detail beloW, the solid energy receptor portions 37 receive
energy, generally in the form of radiant and convective heat,

forms the cooking members 44. A substantial portion of the
mass MG of the cooking grate 20 resides in the energy recep
tor portion MERP of the cooking grate 20. In a preferred

heat source 32, a majority of the energy emitted from the heat
source is directed at the cooking grate 20. More speci?cally,
a majority of the energy emitted from the heat source is

directed and absorbed by the energy receptor portion 37 of the
loWer surface 102 of the cooking grate 20. Thus, the energy
reception portion 37 of the cooking grate 20 receives energy
directly from the gas burner 32.
Additionally, a portion of the energy emitted from the heat
source 32 is generally received by the loWer surface 102 of the
cooking grate 20. It is still understood, hoWever, that some of
the energy emitted from the heat source 32 is not received by

the cooking grate 20, rather it is transferred through the open
ings 46 in the cooking grate 20. This alloWs a portion of the
energy emitted from the heat source 32 to pass into an upper

60

portion of the cooking chamber 12.
The energy that is received by the energy receptor portions
37 of the cooking grate 20 is subsequently distributed through
the energy receptor portion 37 of the cooking grate 20, and

conductive energy is transferred from the energy receptor

65

portion 37 of the cooking grate 20 to the cooking members 44
of the cooking grate 20 for cooking the food thereon. In a

preferred embodiment, the energy received by the portion of
the energy receptor portions 37 of the cooking grate 20 is

US 7,810,484 B2
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distributed substantially evenly throughout the cooking grate

remains adapted to direct the How of grease and byproducts.
Alternatively, the rib 70 has only a ?rst inclined surface 72
such that the rib 70 has a ramp-like con?guration Wherein the
surface 72 extends from the cooking surface 50 toWards the
side Wall 24, 25 or the bottom Wall 28 of the cooking chamber

20. This provides for a more even heat distribution and for

more uniform cooking.

Because the openings 46 only provide approximately

25-30% of the surface area of the total surface area of the grate

20, much of the energy emitted by the burners 32 that is not
directed at the energy receptor portions 37 of the grate is

18. The ?rst inclined surface 72 is oriented to direct the How
of grease and byproducts aWay from or toWards the central

maintained in the loWer cavity of the grill. Accordingly, since

region 68 of the grate 20. The ?rst and second rib groups 60,
62 are positioned about a spine 82 of the grate 20 that gener
ally bisects the central region 68. Similar to the ?rst and
second rib groups 60, 62, the spine 82 has a discontinuous
con?guration. As shoWn in FIG. 5, the spine 82 has a peak 8211
that is preferably positioned beloW the upper surface 50 of
each cooking member 44. Alternatively, the spine 82 is omit
ted Wherein the central region 68 has one roW of openings 46,

a majority of the energy not consumed by the grate is main
tained in the loWer cavity of the grill 20, When the lid of the
grill is raised a majority of the heat from a barbecue grill
employing this type of cooking system does not escape. Fur
ther, since the grate 20 is positioned in close proximity to the
burners 32, With no structure betWeen the solid energy recep

tor portions 37 of the grate 20, the temperature of the grate 20
increases much more quickly than in prior grilling systems.
As such, this type of cooking system is much more ef?cient
than prior cooking systems. It has been found that this grilling

and not the tWo roWs of openings 46 as shoWn in FIG. 3.

As discussed above, the grease control assembly 21 com

system may be up to approximately 40% to 50% more e?i

cient than present cooking systems.

20

Referring to FIGS. 3-6, in a preferred embodiment the

grate 20 of the present invention has a grease control assem

and a loWer grease control assembly 58. The upper grease
25

structure 72 on an upper surface of the energy receptor por
30

comprises tWo groups, one group for one side of the grate 20

grate has a ?rst rib group 60, a second rib group 62, a ?rst
35

40

and the rear external ledge 90 is positioned proximate the rear
edge 53. The ?rst and second external ledges 88, 90 are
discontinuous due to the plurality of cooking bars 44. The ?rst

45

hoWever, the external ledges 88, 90 can be inclined to direct

The ?rst and second rib groups 60, 62 of the upper grease
control assembly 56 are comprised of a plurality of ribs 70.
Each rib 70 is adapted to direct or guide the How of grease and

the drainage of grease and byproducts generated by cooking

ledges 88, 90 varies along the length of the front and rear
edges 52, 53. Referring to FIGS. 3 and 5, the grate 20 further
50

includes a series of lands 92 Wherein each land 92 is posi
tioned about the central spine 82 betWeen the intermediate
bars 44b and the recess 40, 42. The lands 92 are preferably

parallel to the cooking surface 50, hoWever, the lands 92 can
be inclined to direct the drainage of grease and cooking
55

60

control assembly 21.

When vieWed from the side, an upper portion of the rib 70
has a generally triangular shape, hoWever, the rib 70 can have
a rounded or bulbous con?guration provided that the rib 70

and second external ledges 88, 90 extend substantially the
length of the grate 20. Preferably, the external ledges 88, 90
are positioned parallel to and beloW the cooking surface 50.
Further, the external ledges 88, 90 are preferably coplanar,
food on the grate 20. The Width of the ?rst and second external

byproducts generated While cooking food on the grate 20. As

shoWn in FIG. 4, each rib 70 generally has a ?rst inclined
surface 72 and a second inclined surface 74. The inclined
surfaces 72, 74 converge to de?ne a peak or apex 76.Although
the peak 76 of the rib 70 is shoWn positioned beloW the upper
surface 50 of the cooking member 44, the rib 70 can be
con?gured such that the peak 76 is coplanar With or above the
upper surface 50. The ?rst surface 72 has an edge 78 and the
second surface 74 has an edge 80, Wherein each edge 78, 80
is adjacent an opening 46. Once grease comes into contact
With the rib 70, grease migrates doWn the inclined surfaces
72, 74 to the edges 78, 80 of the rib 70. In this manner, the
drainage of grease and/or byproducts occurs in a controlled
and directed manner. The slope or pitch of the inclined sur
faces 72, 74 varies With the design parameters of the grease

bars 44b. The second ledge 66 also has a pair of channels 86
betWeen the cooking bars 44a and the intermediate bars 44b.
As shoWn in FIG. 3, the grate 20 further includes a front
external ledge 88 and a rear external ledge 90. The front

external ledge 88 is positioned proximate the front edge 52

the ?rst and second rib groups 60, 62 have a discontinuous

con?guration due to the cooking members 44 that are posi
tioned generally perpendicular to the groups 60, 62. The
intersection of the ?rst rib group 60, the second rib group 62,
and the ledges 64, 66 de?nes a central region 68 of the grate
20. As shoWn in FIG. 3, in this embodiment the central region
68 has a generally rectangular con?guration.

surface 64a, 66a is shoWn as planar, the surface 64a, 6611 can
be inclined or sloped. The ?rst ledge 64 has a pair of channels
84 betWeen the cooking bars 44a and the intermediate bars
44b. Alternatively, a single channel 84 is positioned betWeen

the peripheral bars 44a thereby eliminating the intermediate

and a second group for a second side of the grate 20. Thus, this

ledge 64, and a second ledge 66. The ?rst and second rib
groups 60, 62 are longitudinal structures that are positioned
betWeen the ?rst and second end 41, 43 of the grate 20, and
generally extend substantially the length of the grate 20 on the
solid energy receptor portions 37. When vieWed from above,

tioned at the base of the intermediate bars 44b. Each ledge 64,
66 has a surface 64a, 6611 that is positioned beloW the upper

surface 50 of the cooking members 44. Although the ledge

tion 37 of the cooking grate 20. More speci?cally, hoWever, in
the preferred embodiment the upper grease control structure

rib groups 60, 62 and near a peripheral region of the grate 20.
A peripheral set of cooking bars 44aare discontinuous

thereby forming intermediate bars 44b. The ledge 64, 66 is
proximate the intermediate bars 44b, and thus generally posi

bly 21 that comprises an upper grease control assembly 56

assembly 56 is generally found on the upper portion of the
grate 20. As shoWn in the ?gures, the upper grease assembly
56 generally comprises a sloped grease control surface or

prises a pair of opposed ledges 64, 66. Referring to FIGS. 3-5,
each ledge 64, 66 is positioned betWeen the ?rst and second

65

byproducts.

As discussed above, the grease control assembly 21 of the
grate 20 also includes the loWer grease control assembly 58.
Similar to the upper grease control assembly 56, the loWer
grease control assembly 58 is adapted to assist in directing the
How of grease and byproducts generated by cooking food on
the grate 20. Referring to FIGS. 6-7, the loWer grease control
assembly 58 comprises an outer or ?rst ridge 100 that depends
from a loWer surface 102 of the grate 20, and preferably a
loWer surface 102 of the solid energy portion 37 of the cook
ing grate 20. In a preferred embodiment, the outer ridge 100
has an outer Wall 100a, an inner Wall 100b, and a bottom Wall

1000. Each of the Walls 100a, 100b, 1000 have a generally
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smooth surface. The outer ridge 100 has a plurality of linear
and curvilinear segments. In addition, the outer ridge 100 has
a plurality of protrusions 101.
The loWer grease control assembly 58 further comprises an
inner ridge 104 that depends from the loWer surface 102. The
inner ridge 104 has an outer Wall 104a, an inner Wall 104b,
and a bottom Wall 1040. Each of the Walls 104a, 104b, 1040
have a generally smooth surface. Also, the inner ridge 104 has
a plurality of linear and curvilinear segments. Preferably,
neither the inner ridge 100 nor the outer ridge 104 intersects
the openings 46 of the grate 20. The outer and inner ridges

the solid energy receptor portion 37 of the cooking grate 20,

is generally positioned over an outer portion 32a of the burner
tube 32. Speci?cally, as shoWn in FIG. 10, the outer Wall 10011

is positioned beyond the outer portion 32a, the inner Wall

1001) is positioned over the outer portion 32a, and the bottom
Wall 1000 is positioned over the outer portion 32a. Described
in a different manner, the outer Wall 100a extends beyond the
outer Wall 32d of the burner tube 32 such that the outer Wall
10011 is not aligned With the outer Wall 32d of the burner tube
32. Accordingly, the surface of the outer Wall 100a de?nes a

plane that lies beyond the plane de?ned by the outer Wall 32d

100, 104 depend substantially perpendicular to the loWer

of the burner tube 32. Alternatively, the loWer grease control
assembly 58 is con?gured such that the inner Wall 100!)
extends beyond the outer Wall 32d of the burner tube 32. As a
result, the surface of the inner Wall 1001) de?nes a plane that

surface 102 of the grate 102.Altematively, the outer ridge 100
and/ or the inner ridge 104 depend at an angle from the loWer
surface 102. Referring to FIG. 9, the outer ridge 100 has a
height HO, a Width W0, and a perimeter PO. Similarly, the

lies beyond the plane de?ned by the outer Wall 32d.
Additionally, in the use position P1, the inner ridge 104 is

inner ridge 104 has a height HI, a width W,, and a perimeter PI

With a generally rectangular con?guration.

The outer ridge 100 and the inner ridge 104 de?ne a cavity
106. Like the inner and outer ridges 100, 104, the cavity 106
may have a plurality of linear and curvilinear segments. Pref
erably, the cavity 106 does not intersect the openings 46 of the
grate 20. The outer and inner ridges 100, 104 are coopera

tively positioned With the upper grease control assembly 56.
Speci?cally, the outer ridge 100 is cooperatively positioned

20

over the inner portion 32b. Described in a different manner,

the outer Wall 104a extends beyond the inner Wall 32e of the
burner tube 32 such that the outer Wall 10411 is not aligned
25

With the periphery of the ?rst and second rib groups 60 and the

positioned With the inner bounds of the ?rst and second rib

groups 60, 62 and the ledges 64, 66. Thus, the cavity 106 is

30

the upper grease control assembly 56.
As shoWn in FIGS. 1 and 2, When the grate 20 is positioned

35

106 is at the bottom surface 102 of the solid energy receptor

40

45

cooking chamber 12 to de?ne a use position P1. There, the
grate 20 is supported in an elevated position above the burner

32 by engagement betWeen the edges 52, 53 of the grate 20

and the ledge 29 of the ?rebox 18. In the use position P1, the

grease control assembly 21 is positioned generally above the

portion 37 of the cooking grate 20. This means that the cavity
106 beloW the solid energy receptor portion 37 is generally
positioned over the burner ?ame region of the burner 32.

Preferably, the cavity 106 is cooperatively dimensioned With
at least the burner ?ame region. Alternatively, the cavity 106

through the drain opening 38.

As shoWn in FIG. 8, the grate 20 is positioned Within the

tioned over an intermediate portion 320 of the burner tube 32,
Which contains the outlet ports that a ?ame extends from

during operation of the barbecue grill assembly 1 0. The cavity

cooking chamber 12 lacks a conventional sear bar or other

conductive structure, there is no structure positioned directly
betWeen the grate 20 and the burner 32. As explained in
greater detail beloW, the grease control assembly 21 directs
and controls the ?oW of grease generated by cooking food on
the grate 20 in controlled manner such that the grease avoids
contact With the burner 32 and exits the cooking chamber 12

Wall 32e of the burner tube 32. As a result, the surface of the

inner Wall 1041) de?nes a plane that lies beyond the plane
de?ned by the inner Wall 32e.
In the use position P1, the cavity 106 is generally posi

grease control assembly 58 is cooperatively positioned With

Within the cooking chamber 12, the grease control assembly
21 is positioned generally above the burner 32. Since the

With the inner Wall 32e of the burner tube 32 . Accordingly, the

surface of the outer Wall 104a de?nes a plane that lies beyond
the plane de?ned by the inner Wall 32e of the burner tube 32.
Alternatively, the loWer grease control assembly 58 is con
?gured such that the inner Wall 1 04b extends beyond the inner

ledges 64, 66. Also, the inner ridge 104 is cooperatively

generally positioned betWeen the bounds of the ?rst and sec
ond rib groups 60, 62 and the ledges 64. As a result, the loWer

generally positioned over an inner portion 32b of the burner
tube 32. Speci?cally, the outer Wall 10411 is positioned beyond
the inner portion 32b, the inner Wall 1041) is positioned over
the inner portion 32b, and the bottom Wall 1040 is positioned

50

has a con?guration that is substantially similar to the con?gu
ration of the burner 32 such that the cavity 106 remains
positioned over the burner ?ame region. In the event that the
cavity 106 is omitted from the loWer grease control assembly
58 and there is a generally continuous Wall spanning the inner
and outer ridges 100, 104, the outer Walls 100a, 104a remain
positioned beyond the outer and inner Walls 32d, 32e of the
burner 32.

burner 32. Since the burner 32 of FIGS. 1 and 2 has a loop

In the use position P1, the upper grease control assembly
56 is positioned on the solid energy receptor portion 37 of the

above both linear and curvilinear segments of the burner 32.

grate 20 and above an extent of the burner tube 32. As shoWn
in FIG. 8, a rib 70 of the ?rst rib group 60 is positioned over
a portion of the burner tube 32. Similarly, a rib 70 of the
second rib group 62 is positioned over a portion of the burner
tube 32. In the use position P1 shoWn in FIG. 10, the ?rst
surface 72 of the rib 70 is positioned over the intermediate and

con?guration, the grease control assembly 21 is positioned
Preferably neither the external ledges 88, 90 nor the openings
46 of the grate 20 are aligned over the burner tube 32.

55

In the use position P1, the loWer surface 102 of the grate 20,
and speci?cally the loWer surface 102 of the solid energy

receptor portion 37 of the cooking grate 20 is positioned
above the burner tube 32 to de?ne a clearance C. The clear
ance C represents the vertical distance betWeen an upper
surface of the burner tube 32 and a loWer surface of the loWer
grease control assembly 58 on the solid energy receptor por

outer portions 3211, 320 of the burner tube, hoWever, the edge
60

32a. Described in a different manner, the edge 78 extends

tion 37 of the cooking grate 20. The amount of the clearance

C varies With the design parameters of the grill assembly 10,
including the grate 20, the ?rebox 18, and the burner tube 32.

In the use position P1 of FIG. 8, the outer ridge 100 of the

loWer grease control assembly 58, and thus the perimeter of

78 of the ?rst surface 72 extends beyond the outer portion

65

beyond the outer Wall 32d of the burner tube 32. Further, the
second surface 74 of the rib 70 is positioned over the inter
mediate and inner portions 32b, 320 of the burner tube 32,
hoWever, the edge 80 of the second surface 74 extends beyond
the inner portion 32b. Described in a different manner, the
edge 80 extends beyond the inner Wall 32e of the burner tube
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32. The peak 76 of the rib 70 is positioned generally above the
intermediate portion 320 of the burner tube 32. The degree or
amount that the edges 78, 80 extend past the Walls of the
burner tube 32 varies With the design parameters of the grill
assembly 10, including the grate 20, the grease control assem
bly 21, and the burner tube 32.
FIG. 9 depicts another embodiment of the grate 120

70 to de?ne a How path FP Whereby the grease is directed
aWay from contact With the burner tube 32. Typically, grease
?rst comes into contact With the ?rst inclined surface 72 at an

upper portion of the surface 72 near the peak 76. The point
Where grease ?rst contacts the inclined surface 72 de?nes the
beginning or ?rst point FP1 of the How path FP. Due to the

inclined con?guration of the rib 70, the How path FP of grease
continues along the surface 72 until it reaches the edge 78.
There, the How path FP experiences a change in direction due
to the change in geometry of the rib 70. The point Where the
How path FP changes direction occurs proximate the edge 78

Wherein the grease control assembly 121 has a geometry
distinct from that shoWn in FIG. 8. In this embodiment, the
upper grease control assembly 56 of the grease control assem
bly 121 has ?rst and second rib groups 160, 162 With a unique
rib 170 con?guration of the upper surface of the solid energy

and de?nes a second point FP2 of the How path FP. Due to the

receptor portion 37 of the grate 20. Speci?cally, the rib 170

effects of gravity and the geometry of the rib 70 at the edge 78,

has a single inclined surface 172, and not a plurality of
inclined surfaces. The inclined surface 172 extends from the

a ?rst amount of grease in the How path FP loses contact With
the rib 70 and this amount of grease passes or drops to the

cooking surface 50 toWards a loWer portion of the cooking

bottom Wall 28 of the ?rebox 18. Since the edge 78 extends
beyond the outer Wall 32d of the burner tube 32, this amount

chamber 18. The inclination of the rib 170 begins at an inter
nal edge 178 and terminates at an external edge 180. Alter

natively, the inclination of the rib 170 begins at the external
edge 180 and terminates at the internal edge 178. The slope or
degree of inclination of the rib 170 can vary With the design

of grease does not contact the burner 32 as it drains to the
20

parameters of the grease control assembly 121, including the
design of the ?rst rib group 160 and the second rib group 162.

In the use position P1, the internal edge 178 generally extends
beyond the internal portion 32b and the inner Wall 32e of the
burner tube 32, and the external edge 180 generally extends
beyond the external portion 32a and the outer Wall 32d of the

25

burner tube 32.

During operation of the barbecue grill assembly 10, food is

placed on the grate 20 and grease and other byproducts are

30

generated during the cooking process. The quantity of grease

and byproducts generated during the cooking process varies

With a number of factors, including but not limited to the type
of food cooked on the grate 20, the amount of food cooked,

the amount of heat generated by the burner tube 32, and the

35

ambient conditions. For example, cooking a steak or ham
burger generally more grease and byproducts than an ear of
corn or baked potato. Over time and repeated use, grease and

byproducts can accumulate and negatively affect the perfor
mance and operation of the barbecue grill assembly 10. HoW
ever, grease and byproducts are generally ?uid such that they

assembly 21 of grate 20, including the various components of

45

byproducts to assist the long-term performance and operation
of the barbecue grill assembly 10. Typically, uncooked food is

grate 20 to increase the longevity and corrosion resistance of

the grate 20. In addition, the protective coating may increase
50

various portions of the grate 20. A ?rst quantity of the grease

the grease generally ?oWs through the opening 46 and to the
bottom Wall 28 of the ?rebox 18 (see FIG. 8). Since the
bottom Wall 28 is doWnWardly sloped, the majority of the

55

the non-stick properties of the grate 20. In this manner, the
protective coating reduces the adhesion betWeen food and the

cooking surface 50 of the grate 20. The protective coating is
applied to an upper portion of the grate 20, including the
cooking member 44 and the upper grease control assembly
56. Also, the protective coating can be applied to the loWer

grease control assembly 58. The protective coating can be a
porcelain coating or another commercially available non
stick coating such as a Te?on-based coating. Alternatively,
the grate 20 can be plated With nickel or chrome to increase
60

grease drains or passes through the drain 38. Because the
openings 46 of the grate 20 are not positioned above the

burner tube 32, grease that ?oWs through the openings 46

does not contact the burner tube 32, because the burner tube
32 does not obstruct such ?oW.
Referring to the schematic vieW of FIG. 10, grease comes
into contact With a portion of the rib 70 and ?oWs along the rib

the upper and loWer grease control assemblies 56, 58.
Depending on the material utiliZed to manufacture the

cooking grate 20, a protective coating may be applied to the

are generated. Since the food is in direct contact With the grate
20, a measurable quantity of grease comes into contact With
comes into contact With at least one opening 46 of the grate
20, and a second quantity of the grease comes into contact
With the grease control structure 21 of the grate 20. When the
?rst quantity of grease comes into contact With an opening 46,

generated during the cooking process Whereby the How path

FP precludes the grease and byproducts from contacting the
burner tube 32. The precise direction of the How path FP is
determined by the structural aspects of the grease control

important aspect of the barbecue grill assembly 10.

placed on the grate 20 Which may have already been heated by
?ames exiting the burner tube 32. As the temperature of the
grate 20 and the food increases, grease and other byproducts

outer ridge 100. There, this grease in the How path FP expe
riences a change in direction due to the variation in geometry
betWeen the loWer surface 102 and the outer ridge 100. The
point Where the How path FP changes direction occurs near
Where the loWer surface 102 meets the outer Wall 10011 of the
outer ridge 100 and de?nes a third point FP3 of the How path
PP. The How path FP of the grease continues along the outer
Wall 100a until it reaches the loWer edge Where the outer Wall
100a meets the bottom Wall 1000. There, due to the effects of
gravity and the geometry of the outer Wall 10011, the grease in
the flow path PP loses contact With the rib 70 and this amount
of grease passes or drops to the bottom Wall 28 of the ?rebox
18. The point Where the grease loses contact With the outer
Wall 100a de?nes a fourthpoint FP4 of the How path FP. Since
the outer Wall 10011 of the outer ridge 100 extends beyond the
outer Wall 32d of the burner tube 32, grease does not contact
the burner tube 32 as it drains to the bottom Wall 28. Thus, the

grate 20 provides the How path FP for grease and byproducts
40

?oW or move in a path, primarily due to the effects of gravity.
Thus the effective removal of grease and byproducts is an

The grate 20 directs and controls the How of grease and

bottom Wall 28.
Any grease that is on the loWer surface 102 of the grate 20
generally traverses until it reaches the outer Wall 10011 of the

the longevity, corrosion resistance, and/or non-stick proper
ties of the grate 20. Further, With certain materials, such as
certain cast metals, the plating or coating of the grate 20 may
not be necessary.

The grate 20 of the present invention can be formed by a
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number of Ways, including being pressed, cast, or stamped.

Further, the grate 20 can be formed in a hybrid manner com
bining one or more methods. For example a ?rst portion of the

