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Description

FIELD OF THE INVENTION

[0001] The present invention relates to cooking grates
and grate assemblies which support food items for cook-
ing in outdoor grills and in other cooking systems. The
invention also relates to cooking systems which utilize
such grates or grate assemblies

BACKGROUND OF THE INVENTION

[0002] Outdoor grilling systems which primarily utilize
infrared radiant energy for cooking food items are known
in the art. Grilling systems as described in the preamble
of claim 1 are known from US 2009/308374 A1 and US
6 176 173 B1. The beneficial results which these systems
are capable of providing over conventional convective
grills are also well known. However, there are various
shortcomings which are often associated with the current
infrared systems. The following are examples of such
shortcomings and deficiencies commonly encountered
in existing infrared grilling systems:

• existing infrared grilling systems typically require the
use of expensive infrared burners or other high cost
burner systems in order to provide the degree of per-
formance and results desired;

• many existing systems also require the use of a sep-
arate infrared emitter plate or other emitting structure
positioned intermediate the burner and the food sup-
port grate;

• many existing infrared systems, including, but not
limited to, those having open grates positioned
above an intermediate infrared emitting plate or other
structure, are commonly prone to flare-up problems
caused by the ignition of fat which drips from the food
product; and

• cooking grate structures heretofore developed in the
art to reduce flare-ups have also had significant
shortcomings or deficiencies in that, for example: (a)
they can require extended preheat times; (b) the food
contacting portions of the grate do not heat quickly
enough and/or do not reach a sufficient temperature
for adequately searing the food product and/or for
providing attractive grill marks on the product; and/or
(c) the grate structures can be difficult and expensive
to make due to the need to hold tight tolerances and
the difficulty of applying porcelain coatings to small
openings.

[0003] Consequently, a need currently exists for im-
proved cooking grate structures or assemblies for infra-
red grills which will: (a) allow lower cost burners or other
heating elements to be used for providing excellent in-

frared cooking results, (b) eliminate the need for a sep-
arate emitter plate or other emitting structure intermedi-
ate the burner and the grate structure or grate assembly,
(c) greatly reduce or eliminate flare-ups, (d) greatly re-
duce the preheating time required to reach cooking tem-
perature, and (e) rapidly provide high contacting temper-
atures for searing the food product and producing attrac-
tive grill marks. In addition, a continuing need exists for
improved infrared cooking systems which will (1) provide
increased thermal efficiency and/or (2) provide and trans-
mit a greater percentage of infrared cooking energy to
the food product.

SUMMARY OF THE INVENTION

[0004] The present invention provides an improved
cooking grate or grate assembly and an improved cook-
ing system which satisfy the needs and alleviate the prob-
lems discussed above. In one embodiment, the cooking
grate assembly preferably comprises: (a) a lower radiat-
ing structure and (b) a food support rib structure which
is positionable on top of the lower radiating structure.
[0005] The food support rib structure preferably com-
prises a series of parallel food support ribs which have
hollow interiors and are each open at the lower end there-
of. The lateral cross-section of each rib element will pref-
erably have an inverted U-shape but can alternatively
have an inverted V-shape, a rectangular shape, a com-
bination of such shapes, or any other desired geometry.
[0006] The lower radiating structure preferably in-
cludes apertures, slots, or other openings which will be
positioned beneath or inside the lower ends of the food
support ribs so that hot combustion gas or other hot flue
gas will flow into the rib elements. The lower radiating
structure preferably has no openings therethrough which
will be positioned in the gaps between the adjacent rib
elements.
[0007] In addition, although the lower radiating struc-
ture can be flat, the lower radiating structure can alter-
natively comprise a series of parallel ridge structures
which will project upwardly in the gaps between the par-
allel ribs. The ridges can have an inverted V-shape, a
wide inverted U-shape, or any other geometry desired,
preferably with downwardly sloping or downwardly curv-
ing lateral sides.
[0008] Moreover, as another alternative, the lower ra-
diating plate can provide downwardly extending valleys
between the parallel ribs. By way of example, such val-
leys can have shapes similar to the ridges just mentioned,
but in inverted form.
[0009] Further, one or more types of outlet openings
are also provided for the rib elements so that hot gas
generated by the burner or other heating element does
not simply remain stagnant in the interior of the rib ele-
ments but continuously flows through and out of the rib
elements. This increases and accelerates the heat trans-
fer to the rib elements which greatly reduces the required
preheating time and increases the contacting tempera-

1 2 



EP 2 652 400 B1

3

5

10

15

20

25

30

35

40

45

50

55

ture of the rib elements to provide beneficial searing and
to produce attractive grill marks. It also increases thermal
efficiency and increases the infrared percentage of total
cooking energy.
[0010] Examples of gas outlet flow openings for the rib
elements include, but are not limited to: (a) gas discharge
openings provided in one or both of the longitudinal ends
of the rib elements, (b) slots, holes, or other apertures
provided through one or both of the sidewalls of the rib
element, preferably near the top thereof, and/or (c) gaps
between the lower radiating structure and the lower ends
of the sidewalls of the rib elements, such gaps preferably
being formed by spacing the rib elements above the lower
radiating structure.
[0011] Thus, by way of example, the present invention
provides a cooking grate assembly which can comprise:
(a) a lower structure comprising a side-by-side series of
parallel, longitudinally extending solid sections having
substantially no openings therethrough; (b) a series of
parallel, longitudinally extending open sections provided
in the lower structure, the open sections being located
between the solid sections, each of the open sections
having an open area lateral width; and (c) an upper struc-
ture comprising a side-by-side series of parallel, spaced
apart, longitudinally extending food support ribs, each
having a hollow interior and a longitudinally extending
bottom opening, the bottom opening having a lateral
width that is not less than the open area lateral width of
the open sections of lower structure.
[0012] The upper structure is preferably removably po-
sitionable over the lower structure such that the food sup-
port ribs will be positioned over and substantially parallel
to the open sections of the lower structure. Consequently,
as viewed from above the cooking grate assembly, the
food support ribs will substantially entirely cover the open
sections of the lower structure. When the upper structure
is positioned over the lower structure, the open sections
of the lower structure will be located within, at, or below
the bottom openings of the food support ribs in a manner
such that combustion gases flowing upwardly through
the open sections of the lower structure will flow into the
hollow interiors of the food support ribs.
[0013] In another aspect concerning this example, the
longitudinally extending solid sections of the lower struc-
ture can each have a downwardly extending cross-sec-
tional shape such that the solid sections of the lower
structure will form longitudinally extending valleys be-
tween the food support ribs. The downwardly extending
cross-sectional shape of the solid sections will most pref-
erably be a V-shape.
[0014] As another alternative, the longitudinally ex-
tending solid sections of the lower structure can have an
upwardly extending cross-sectional shape. The upwardly
extending cross-sectional shape of the solid sections will
most preferably be an inverted V cross-sectional shape
such that the solid sections will form longitudinally ex-
tending ridges between the food support ribs.
[0015] As another example, the present invention pro-

vides a cooking grate assembly comprising: (a) a lower
structure comprising a side-by-side series of parallel, lon-
gitudinally extending solid sections having substantially
no openings therethrough; (b) a series of parallel, longi-
tudinally extending open sections provided in the lower
structure, the open sections being located between the
solid sections, each of the open sections of the lower
structure having an open area lateral width; and (c) an
upper structure comprising a side-by-side series of par-
allel, spaced-apart, longitudinally extending food support
ribs, each having a hollow interior and a longitudinally
extending bottom opening having a lateral width which
is greater than the open area lateral width of the open
sections of the lower structure.
[0016] The upper structure is preferably removably po-
sitionable over the lower structure such that the food sup-
port ribs will be positioned over and substantially parallel
to the open sections of the lower structure. Consequently,
as viewed from above the cooking grate assembly, the
food support ribs will substantially entirely cover the open
sections of the lower structure. The solid sections of the
lower structure have a downwardly extending lateral
cross-sectional shape such that the solid sections of the
lower structure will form longitudinally extending valleys
between the food support ribs. When the upper structure
is positioned over the lower structure, the open sections
of the lower structure will be received in the bottom open-
ings of the food support ribs such that combustion gases
flowing upwardly through the open sections of the lower
structure will flow into the hollow interiors of the food sup-
port ribs.
[0017] As another example, the present invention pro-
vides an infrared cooking grate comprising alternating
side-by-side series of substantially parallel solid sections
and food support ribs wherein: (a) the food support ribs
have hollow interiors; (b) the food support ribs have open
bottoms for receiving combustion gases; and (c) the food
support ribs have one or more discharge openings for
flow of the combustion gases out of the hollow interiors
of the food support ribs.
[0018] As yet another example, the present invention
provides a grill assembly comprising a housing having
therein at least one cooking grate or cooking grate as-
sembly of any type mentioned above or otherwise dis-
closed herein, or any combination of such cooking grates
and/or cooking grate assemblies.
[0019] Further aspects, features, and advantages of
the inventive cooking grate and cooking system will be
apparent to those of ordinary skill in the art upon exam-
ining the accompanying drawings and upon reading the
following detailed description of the preferred embodi-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a perspective view of an embodiment 2 of
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the inventive cooking grate assembly.
FIG. 2 is a perspective view of an alternative embod-
iment 50 of the inventive cooking grate assembly.
FIG. 3 schematically illustrates an elevational cuta-
way end view of cooking grate assembly 2 and grate
assembly 50.
FIG. 4 schematically illustrates an elevational cuta-
way end view of an alternative embodiment 100 of
the inventive cooking grate assembly.
FIG. 5 schematically illustrates an elevational cuta-
way end view of an alternative embodiment 150 of
the inventive cooking grate assembly.
FIG. 6 schematically illustrates a cutaway elevation-
al end view of an alternative embodiment 200 of the
inventive cooking grate assembly.
FIG. 7 is a perspective view of an alternative embod-
iment 250 of the inventive cooking grate assembly.
FIG. 8 is a perspective end view of the inventive
cooking grate assembly 250.
FIG. 9 is a perspective view of an alternative embod-
iment 300 of the inventive cooking grate assembly.
FIG. 10 schematically illustrates a cutaway eleva-
tional end view of the inventive cooking grate assem-
bly 250 and the inventive cooking grate assembly
300.
FIG. 11 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 400 of
the inventive cooking grate assembly.
FIG. 12 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 450 of
the inventive cooking grate assembly.
FIG. 13 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 500 of
the inventive cooking grate assembly.
FIG. 14 is a perspective view of an alternative em-
bodiment 550 of the inventive cooking grate assem-
bly.
FIG. 15 schematically illustrates a cutaway eleva-
tional end view of the inventive cooking grate 550.
FIG. 16 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 600 of
the inventive cooking grate assembly.
FIG. 17 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 650 of
the inventive cooking grate assembly.
FIG. 18 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 700 of
the inventive cooking grate assembly.
FIGS. 19A and 19B are perspective and end views
of an alternative embodiment 800 of the inventive
cooking grate assembly.
FIG. 20 schematically illustrates a cutaway eleva-
tional end view of inventive grate assembly 800.
FIG. 21 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 850 of
the inventive cooking grate assembly.
FIG. 22 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 900 of

the inventive cooking grate assembly.
FIG. 23 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 950 of
the inventive cooking grate assembly.
FIG. 24 schematically illustrates a cutaway eleva-
tional end view of an alternative embodiment 730 of
the inventive cooking grate.
FIG. 25 schematically illustrates a cutaway elevation
end view of an alternative embodiment 740 of the
inventive cooking grate.
FIG. 26 is a cutaway elevational view of an embod-
iment 750 of the inventive grilling apparatus which
utilizes the inventive cooking grate assembly 2
and/or any of the other inventive cooking grate as-
semblies illustrated in FIGS. 1-25.
FIG. 27 is a perspective view of an alternative em-
bodiment 760 of the inventive cooking grate.
FIG. 28 is a perspective view of an alternative em-
bodiment 770 of the inventive cooking grate.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] Embodiments 2 and 50 of the inventive cooking
grate apparatus are illustrated in FIGS. 1-3. Each of the
inventive cooking grate assemblies 2 and 50 comprises
a lower radiating plate 4 and a food support structure 6
which is positioned on top of the radiating plate 4. Al-
though the inventive grate 2 or 50 could be a unitary
structure as discussed below, it is preferred, for reasons
of ease of manufacture, lower cost, and cleaning, that
the lower radiating plate 4 and the food support structure
6 be manufactured and used together as separate pieces
such that the food support structure 6 is removably place-
able on top of the lower radiating plate 4.
[0022] The lower radiating plate 4 comprises a series
of parallel ridge structures 8 which preferably have an
inverted V-shape. As seen in FIG. 1, the ridge structures
8 extend longitudinally and therefore are substantially
parallel to the longitudinal center line 15 of the grate as-
sembly 2 or 50. Elongate slots 10 or a series of shorter
slots 12, or other gas flow apertures, are provided along
the bottoms of the valleys formed between each adjacent
pair of ridges 8.
[0023] Given the ability of the inventive cooking grate
assemblies 2 and 50 to heat the food support ribs 14 of
the food support structure 16 to higher temperatures, and
in view of the exponential increase in infrared emission
levels which these higher temperatures will provide, the
lower radiating plate 4 can be formed of generally any
material which will withstand these operating tempera-
tures and which preferably (a) is at least minimally cor-
rosion resistant and (b) has an emissivity of at least 0.25
(more preferably at least 0.3, more preferably at least
0.4, more preferably at least 0.5, more preferably at least
0.6, more preferably at least 0.7 and more preferably at
least 0.8). Examples of suitable materials include, but
are not limited to: coated steel (e.g., porcelain-coated
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steel), treated cast iron, or titanium. The emissivity of
stainless steel having an ordinary finish will also increase
to a more desirable level during operation as a result of
oxidation and the deposition of food debris which operate
to darken the surface.
[0024] More preferred materials having desirably high
emissivities include, but are not limited to: porcelain-coat-
ed steel (most preferably steel with a black porcelain
coating providing an emissivity of more than 0.9); shot
blasted stainless steel; and oxidized stainless steel. It
will also be understood that numerous other materials
having excellent emissivities which are more expensive
to purchase and/or use in manufacturing can also be em-
ployed, but are not necessary. The food support structure
6 preferably comprises a side-by-side series of parallel
food support ribs 14 which are connected to and extend
from a lateral cross support 16, or extend between a pair
of opposing lateral cross supports 16. As seen in FIG. 1,
the food support ribs 14 extend longitudinally and are
therefore substantially parallel to the longitudinal center
line 15 of the grate assembly 2 or 50. The food support
ribs 14 preferably have an inverted U-shape with a round-
ed top 18 but can alternatively be of a rectangular or
square shape, an inverted V-shape, a combination of
such shapes, or any other desired geometry. The food
support ribs 14 have lower ends 25 which rest on top of
the lower radiating plate 4 in the ridge valleys such that
the openings 20 in the lower ends of the ribs 14 straddle
the slots 10, 12 or other gas openings provided in the
ridge valleys of the lower plate 4. The food support ribs
14 preferably also include either (a) flue exhaust slots or
other openings 22 (as illustrated in grate assembly 50)
which extend along one side 24 or both sides 24 and 26
(preferably both of sides 24 and 26) of the ribs 14 near
the tops thereof; (b) flue exhaust openings, as used in
grate assembly 2, provided through one or both of the
longitudinal ends 28 of each rib with corresponding ex-
haust 40 openings provided through the lateral cross-
support(s) 16 (not shown in FIGS. 1-3 but see the exam-
ple of such openings 40 shown in FIG. 8); or (c) a com-
bination thereof. Because of the exhaust openings pro-
vided near the tops and/or through the longitudinal end(s)
of the food support ribs 14, the hot gas received through
the lower plate openings 10 or 12 does not remain stag-
nant but instead continuously flows through and accel-
erates the heating of the support ribs 14.
[0025] In the inventive grate assembly 50, as well as
all of the other embodiments of the inventive grate as-
sembly discussed herein when manufactured to have up-
per flue gas slots 22 (or a single elongate slot 22) ex-
tending along each side 24 and 26 of the food support
ribs 14, the number and/or size of the slots will preferably
be effective such that, at an operating temperature of
315,6°C (600° F), the flow of flue gas into the ribs 14 and
out of the slots 22 will (a) reduce the warm-up time of the
grate assembly by at least 10% (more preferably at least
15% and most preferably at least 20%) and/or (b) in-
crease the thermal efficiency of the grate assembly by

at least 8% (more preferably at least 10% and most pref-
erably at least 13%) versus a high performance prior art
infrared grate assembly of the type shown in FIG. 1 of
US2007/0125357 A1 (discussed below). The single elon-
gate slot 22 or plurality of slots 22 in each side wall 24
and 26 of the food support rib 14 will preferably have a
width in the range of from about 0,07 to about 0,25 cm
(about 0.03 to about 0.1 inch). The width of the slot(s) 22
will more preferably be in the range of from about 0,09
to about 0,22 cm (about 0.035 to about 0.085 inch) and
will most preferably be in the range of from about 0,13
to about 0,15 cm (about 0.05 to about 0.06 inch).
[0026] In the inventive grate assembly 2, as well as all
of the other embodiments of the inventive grate assembly
discussed herein when manufactured to have flue gas
flow out of one or both longitudinal ends of each food
support rib 14, the size (and thus the resulting surface
area) of the ribs 14, along with the flue gas flow through
the ribs, will preferably be effective such that, at an op-
erating temperature of 315,6°C (600° F), the flow of flue
gas into the ribs 14 and out of the end(s) thereof will (a)
increase the infrared energy output percentage of the
grate assembly by at least 10% (more preferably at least
15% and most preferably at least 20%) and/or (b) reduce
the warm-up time of the grate assembly by at least 10%
(more preferably at least 15% and most preferably at
least 20%) versus a high performance prior art infrared
grate assembly of the type shown in FIG. 1 of US
2007/0125357 A1.
[0027] By way of example, but not by way of limitation,
the food support ribs 14 can be formed of any of the same
suitable and preferred materials discussed above for the
lower radiating plate 4. In addition, the ribs 14 can also
be treated with a corrosion-resistant and/or nonstick
coating such as porcelain, PTFE, silicone oxide ceramic,
tantalum, or other known coating technologies.
[0028] The food support ribs 14 of the inventive grate
assemblies 2 and 50 will preferably have a height 30 in
the range of from about 0,2 to about 3,2 cm (about 0.2
to about 1.25 inches) and will more preferably have a
height in the range of from bout 0,64 to about 2,54 cm
(about 1/4 to about 1 inch). The lateral width 32 of the
bottom openings 20 of the food support ribs 14 must be
sufficient such that the hot flue gas can flow into and out
of the ribs 14 without creating sufficient back pressure to
cause a combustion failure in the grilling system. The
lateral width 32 of the lower end openings 20 of the sup-
port ribs 14 will preferably be at least 0,32 cm (1/8 inch).
The lateral width 32 of the bottom openings 20 of the ribs
14 will more preferably be at least 0,64 cm (1/4 inch) and
will most preferably be in the range of from about 0,72
to about 0,81 cm (about 0.28 to about 0.32 inch).
In order to be sufficiently wide for easy cleaning without
being so wide as to permit a large enough inflow of fresh
atmospheric air to cause flare-up problems, the lateral
width 35 of the gaps between adjacent support ribs 14
will preferably be in the range of from about 0,64 to about
2,54 cm (about 1/4 to about 1 inch) and will more pref-
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erably be in the range of from about 1,27 to about 1,9 cm
(about 1/2 to about 3/4 inch).
[0029] In one alternative embodiment, the slots 10 or
12 or other openings provided in the ridge valleys of the
lower radiating plate 4 can be of substantially the same
width 32 as the bottom openings 20 of the support ribs
14. When large plate openings of this size are employed,
the user will have the option of simply removing the food
support structure 6, if desired, and using the lower plate
4 essentially in the same manner as a conventional con-
vection cooking grate.
[0030] However, for better manufacturing control
which will ensure that no gaps will exist outside of the
ribs 14 and cause flare-ups, the width 34 of the slots 10
or 12 or other openings provided in the ridge valleys of
the lower radiating plate 4 will preferably be narrower
than the lateral width 32 of the bottom openings 20 of the
support ribs 14. Moreover, I have discovered that, al-
though the use of narrower plate openings 10, 12 allows
a lesser amount of direct infrared emission from the burn-
er into the rib bottom openings, the narrower plate open-
ings unexpectedly create a surprising jet flow effect
whereby the velocity of the flue gas flowing into the sup-
port ribs 14 is increased and creates more turbulent flow
conditions within the food support ribs 14. This beneficial
turbulence significantly increases the rate and degree to
which the hot gas heats the food support ribs and effec-
tively cancels out (i.e., compensates for) any reduction
in radiant heat transfer to the rib interior.
[0031] To allow sufficient flow to prevent combustion
failure, the width 34 of the plate slots or other openings
10, 12, will preferably be at least 0,05 cm (0.02 inch),
more preferably at least 0,1 cm (0.04 inch). The width 34
of the plate slots or other openings 10, 12, will more pref-
erably be in the range of from about 0.8 to about 0.05
(more preferably from about 0.5 to about 0.08 and most
preferably from about 0.3 to about 0.1 times the lateral
width 32 of the rib bottom openings 20.
[0032] The inventive grate assemblies 2 and 50 pro-
vide surprisingly significant increases in energy efficien-
cy and/or infrared energy output as compared to even
the best cooking grates and cooking grate assemblies
heretofore known in the art. Tests were conducted, for
example, to compare the inventive grate assemblies 2
and 50 with the high performance prior art infrared grate
assembly shown in FIG. 1 of US2007/0125357 A1. In the
prior art grate assembly, flue gas either does not enter
the food support ribs or is stagnant. These tests were
conducted using an otherwise conventional grill with a
single wall fire box and simple large tube burners which
ran from front to back. The results were as follows:

• The prior art high performance infrared grate re-
quired 7.38 minutes to heat to an operating temper-
ature of 315,6°C (600° F). The thermal efficiency of
the prior art grate was 29.1% and 62.2% of the total
energy output to the food product was in the form of
infrared energy.

• The inventive grate assembly 2 required only 5 min-
utes to heat to an operating temperature of 315,6°C
(600° F) (i.e., a 32.2% reduction in the time required
by the prior art grate assembly). The thermal effi-
ciency of the inventive grate assembly 2 was sub-
stantially the same as the prior art grate but the in-
frared energy output percentage was 76.4% (i.e., a
22.8% improvement over the prior art grate assem-
bly).

• The inventive gate assembly 50 also provided a
32.2% reduction in preheating time. The infrared en-
ergy output percentage of the inventive grate 50 was
somewhat higher than that of the prior art grate and
the thermal efficiency of the inventive grate assembly
50 was 34.1% (i.e., a 17.2% improvement over the
prior art grate assembly).

[0033] Moreover, in addition to the improvement in
thermal efficiency provided by inventive grate assembly
as measured by flux testing after reaching the specified
cooking temperature (i.e., 315,6°C (600°F)), each of the
inventive grate assemblies 2 and 50 also provides a fur-
ther significant improvement in thermal efficiency by
greatly reducing the necessary preheating time and
thereby reducing the total time and amount of fuel/energy
required to cook a food product. Also, the performance
advantages of the inventive cooking grates and assem-
blies over the prior art high performance grates can be
even further enhanced when used with burner systems
such as those described in U.S. Patent Application Pub-
lication Nos. US2009/0202688 and US2010/0095951
which can provide high heat output while allowing an in-
crease in the back pressure produced by the cooking
grate.
[0034] The bottom edges 25 of the food support ribs
14 of grate assemblies 2 and 50 rest on the lower radi-
ating plate 4. The contact between the ribs 14 and the
plate 4 is not sealed so that hot fat which drips into the
gaps between the support ribs 14 will flow beneath the
lower ends 25 of the ribs 14 and out of the slots or other
openings 10, 12 formed in the ridge valleys of the lower
radiating plate 4. Because of the drainage occurring
through the slots or other openings 10, 12 formed in the
lower radiating plate 4, a grill assembly utilizing the in-
ventive grate 2 or the inventive grate 50 will also prefer-
ably utilize a grease drip pan installed beneath the grill
burner or other heating element.
[0035] Although the parallel ridges 8 of the radiating
plates 4 shown in FIGS. 1 and 3 have an inverted V-
shape, it will be understood that the ridges 8 could be of
any other shape, a few examples of which are illustrated
below, and of any angle, slope, and/or curvature which
will preferably promote drainage toward the plate open-
ings 10, 12. The inventive grates 2 and 50 require less
frequent cleaning than other grate systems and are also
easily cleaned because (a) the very hot, low viscosity fat
which flows beneath the rib side edges will not readily
clog the radiating plate slot openings 10, 12 and (b) any
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debris which accumulates in the gaps between the ribs
14 can be readily removed by lifting the food support
structure 6 and brushing the lower radiating plate 4. More-
over, a further advantage of the inventive grate assem-
blies 2 and 50 is that the inventive assembly 50 is highly
resistant to flare-ups and the inventive assembly 2 sub-
stantially eliminates the possibility of flare-ups entirely.
[0036] An alternative embodiment 100 of the inventive
grate assembly is illustrated in FIG. 4. Except for the dif-
ferences discussed below, the construction, features,
materials, and other particulars of the inventive grate as-
sembly 100 will preferably be the same as inventive as-
sembly 2 and/or inventive assembly 50 and these fea-
tures will provide all of the same benefits and advantages
discussed above.
[0037] The inventive grate assembly 100 will prefera-
bly be identical to either the inventive grate assembly 2
or the inventive grate assembly 50, or a combination
thereof, except that the parallel structures 102 of the low-
er radiating plate 4 of the assembly 100 have an upwardly
curved rather than an inverted V cross-sectional shape.
[0038] An alternative embodiment 150 of the inventive
grate assembly is illustrated in FIG. 5. Except for the dif-
ferences discussed below, the construction, features,
materials, and other particulars of the inventive assembly
150 will preferably be the same as those of the inventive
assembly 2 and/or the inventive assembly 50 and these
features will therefore provide all of the same benefits
and advantages discussed above.
[0039] The inventive grate assembly 150 will prefera-
bly be identical to inventive grate assembly 2 or inventive
grate assembly 50, or a combination thereof, except that
the parallel structures 152 of the lower radiating plate 4
of the grate assembly 150 are flat rather than having an
inverted V cross-sectional shape. Consequently, al-
though easier to manufacturer, the rate of fat drainage
from the inventive grate assembly 150 will be slower than
is provided by inventive assemblies 2 and 50.
[0040] An alternative embodiment 200 of the inventive
grate assembly is illustrated in FIG. 6. Except for the dif-
ferences discussed below, the construction, features,
materials, and other particulars of the inventive assembly
200 will preferably be the same as those of the inventive
assembly 2 and/or the inventive assembly 50 and these
features will therefore provide all of the same benefits
and advantages discussed above.
[0041] The inventive grate assembly 200 will prefera-
bly be identical to inventive grate assembly 2 or inventive
grate assembly 50, or a combination thereof, except that
the parallel structures 202 of the lower radiating plate 4
of the grate assembly 200 have flat top surfaces 204 with
downwardly sloping sides 206 which facilitate fat drain-
age.
[0042] An alternative embodiment 250 of the inventive
grate assembly is illustrated in FIGS. 7, 8, and 10. Except
for the differences discussed below, the construction,
features, materials, and other parameters of the inventive
grate assembly 250 will preferably be the same as those

of the inventive grate assembly 2 and/or the inventive
assembly 50 and these features will therefore provide all
of the same benefits and advantages discussed above.
[0043] Inventive grate assembly 250 is identical to the
inventive grate assembly 2 except that (a) the food sup-
port ribs 14 of assembly 250 rest on top of the inverted
V-shaped ridges 252 of the lower radiating plate 4 and
(b) the flue slots or other apertures 10, 12 of the lower
radiating plate 4 of assembly 250 are therefore provided
along the ridge peaks rather than in the valleys between
the ridges 252. FIG. 8 illustrates the flue gas exhaust
openings 40 provided in the lateral rib holding member
16 which can be used in either of embodiments 2 or 250,
and in other embodiments discussed herein, to allow gas
flow out of the longitudinal ends of the ribs 14.
[0044] Because the lower radiating plate 4 of inventive
grate assembly 250 forms downwardly extending V-
shaped valleys 255 in the gaps between the food support
ribs 14, fat and water which drips into the valleys 255
between the support ribs 14 will collect therein rather
than draining from the radiating plate flue openings 10
or 12. Consequently, the inventive grate assembly 250
requires more frequent cleaning than the inventive as-
sembly 2 but will not require the installation of a drip pan
below the grill burner or heating element. The fat and
water which collect in the gaps between the food support
ribs 14 vaporizes during the cooking process and is in-
fused back into the food product to make the product
even more tender, moist, and flavorful.
[0045] An alternative embodiment 300 of the inventive
grate assembly is illustrated in FIGS. 9 and 10. Except
for the differences discussed below, the construction,
features, materials, and other particulars of the inventive
grate assembly 300 will preferably be the same as those
of the inventive assembly 50 and these features will
therefore provide all of the same benefits and advantages
discussed above.
[0046] The inventive grate assembly 300 is identical
to the inventive grate assembly 250 except that the food
support ribs 14 of the inventive assembly 300 utilize flue
exhaust slots or other openings 22 identical to those used
in assembly 50 which extend along either or both sides
24 and 26 of the ribs 14 near the upper ends thereof.
[0047] It will also be understood that inventive grate
assembly 300 could, if desired, be further adapted to also
allow flue exhaust flow through the longitudinal ends of
the food support ribs 14 as illustrated in FIG. 8.
[0048] An alternative embodiment 400 of the inventive
grate assembly is illustrated in FIG. 11. Except for the
differences discussed below, the construction, features,
materials, and other particulars of the inventive grate as-
sembly 400 will preferably be the same as those of the
inventive assembly 2 and/or the inventive assembly 50
and these features will therefore provide all of the same
benefits and advantages discussed above.
[0049] The inventive grate assembly 400 is identical
to the inventive assembly 250 or the inventive assembly
300, or a combination thereof, except that the parallel
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structures 402 of the lower radiating plate 4 form a down-
wardly dipping U-shape 405, rather than a downwardly
dipping V-shape, in the gaps between the food support
members 14.
[0050] An alternative embodiment 450 of the inventive
grate assembly is illustrated in FIG. 12. Except for the
differences discussed below, the construction, features,
materials, and other particulars of the inventive grate as-
sembly 450 will preferably be the same as those of the
inventive assembly 2 and/or inventive assembly 50 and
these features will therefore provide all of the same ben-
efits and advantages.
[0051] The inventive grate assembly 450 will prefera-
bly be identical to inventive assembly 250 or inventive
assembly 300, or a combination thereof, except that the
parallel structures 452 of the lower radiating plate 4 will
have a wide U cross-sectional shape for collecting water
and grease with a flat bottom surface 454 which extends
between the adjacent food support ribs 14.
[0052] An alternative embodiment 500 of the inventive
grate assembly is illustrated in FIG. 13. Except for the
differences discussed below, the construction, features,
materials, and other particulars of the inventive grate as-
sembly 500 will preferably be the same as those of the
inventive assembly 2 and/or the inventive assembly 50
and these features will therefore provide all of the same
benefits and advantages discussed above.
[0053] The inventive grate assembly 500 will prefera-
bly be identical to the inventive assembly 250 or the in-
ventive assembly 300, or a combination thereof, except
that the parallel structures 502 of the lower radiating plate
4 have flat bottom surfaces 504 with upwardly sloping
sides 506.
[0054] Further alternative embodiments 550, 600, 650,
and 700 of the inventive grate assembly are illustrated
in FIGS. 14-18. Except for the differences discussed be-
low, the construction, features, materials, and other par-
ticulars of the inventive grate assembles 550, 600, 650,
and 700 will preferably be the same as those of the in-
ventive assembly 2 and/or the inventive assembly 50 and
these features will therefore provide all of the same ben-
efits and advantages discussed above.
[0055] The inventive assemblies 550, 600, 650, and
700 are identical, respectively, to the inventive grate as-
semblies 250, 400, 450, and 500 discussed above except
that the gas flow into the bottoms of the food support ribs
14 of assemblies 550, 600, 650, and 700 does not flow
out of exhaust openings provided through the sides, or
through the longitudinal ends, of the support ribs 14.
Rather, the lower ends 25 of the food support ribs 14 are
spaced above the lower radiating plate 4 (i.e., are not in
contact with the lower radiating plate 4) so that gas ex-
haust flow is provided through the longitudinal gaps 552
thus created between the lower ends 25 of the food sup-
port ribs 14 and the upper surfaces of the lower radiating
plate 4. The height of the gaps 552 will preferably be in
the range of from about 0,025 to about 0,5 cm (about
0.01 to about 0.2 inch). The height of the gaps 552 will

more preferably be from about 0,04 to about 0,38 cm
(about 0.015 to about 0.15 inch) and will most preferably
be from about 0,13 to about 0,25 cm (about 0.05 to about
0.1 inch). Thus, the inventive grate assemblies 550, 600,
650, and 700 also operate such that the flue gas is not
stagnant within the support ribs 14 but continuously flows
into and out of the support ribs 14 to promote heat transfer
to the ribs. In addition, the abrupt change in flow direction
and velocity which occurs as the hot gas escapes be-
neath the lower ends 25 of the food support ribs 14 cre-
ates a significant amount of turbulence which promotes
further heat transfer to the base of the rib 14 and to the
lower radiating plate 4. Also, the flow pattern of the hot
gas through the gaps 552 beneath the side edges 25 of
the food support ribs 14 also beneficially operates to
block fresh air entry into the gaps between the ribs 14,
thus providing additional resistance to the flare-ups. Fur-
ther, the resulting low velocity flow of the hot gas out of
the gaps between the support ribs 14 adds an amount
of convective heat transfer to the cooking process without
drying the food product.
[0056] Further alternative embodiments 800, 850, 900,
950 of the inventive grate assembly are illustrated in
FIGS. 19-23. Except for the differences discussed below,
the construction, features, materials, and other particu-
lars of these inventive grate assemblies will preferably
be the same as those of the inventive assembly 2 and/or
the inventive assembly 50 and these features will there-
fore provide all of the same benefits and advantages dis-
cussed above.
[0057] The inventive grate assemblies 800, 850, 900,
950 will preferably be identical or close to identical to the
inventive assemblies 550, 600, 650, 700 except that (a)
the radiating plate openings 10, 12 of assemblies 800,
850, 900, 950 are located in the valleys between parallel
plate structures 8, 102, 152, or 202 (as is the case with
inventive assemblies 2, 50, 100, 150, and 200) and (b)
the food support ribs 14 are also positioned in the valleys
over the openings 10, 12 but are spaced above the lower
radiating plate 4.
[0058] The inventive grate assemblies 800, 850, 900,
950 thus provide gas flow gaps 552 beneath the lower
edges 25 of the food support ribs 14, similar to the inven-
tive assemblies 550, 600, 650, 700. However, due to the
location of the gas flow gaps 552 and the plate openings
10, 12 in the valleys between plate ridges 8, 102, or 202
of the type seen in assemblies 2, 50, 100, 200 (or above
flat parallel plate structures 152 of the type seen in as-
sembly 150), fat and water which drip into the gaps be-
tween the parallel support ribs 14 of the inventive assem-
blies 800, 850, 900, 950 will drain through the gas flow
openings 10, 12 of the lower radiating plate 4. Thus, a
drip pan will preferably be installed beneath the grill burn-
er whenever these inventive grate assemblies are used.
Moreover, because of the size of the gaps 552 between
the support ribs 14 and the top of the lower radiating plate
4, inventive assemblies 800, 850, 900, 950 will permit
debris to flow beneath the ribs 14 and into the plate open-
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ings 10, 12 and will thus require more frequent cleaning
than the inventive grate assemblies 2 and 50.
[0059] Further alternative embodiments 730 and 740
of the inventive grate are illustrated in FIGS. 24 and 25.
The inventive grates 730 and 740 are respectively iden-
tical to inventive grate assembly 2 (or 50) shown in FIGS.
1-3 and inventive grate assembly 250 (or 300) shown in
FIGS. 7-10, except that the inventive grates 730 and 740
are each of single piece rather than two piece construc-
tion.
[0060] For manufacturing purposes, it may be desira-
ble to form grate 730 or 740 using a plurality of elongate
food support rib pieces 732 or 742 which are placed in
side-by-side contacting relationship. If so, unsealed con-
tracting edges may exist in grate 730 at points 734 or
736 and may exist in grate 740 at points 744 or 746. Such
unsealed contacting points will not allow sufficient gas
flow to appreciably increase the possibility of flare-ups.
However, if any unsealed gaps are present at low points
734 or 744, a drip pan will preferably be installed below
the grill burner to catch the very hot, low viscosity fat
which will run through these unsealed cracks.
[0061] Another alternative grate 760 is illustrated in
FIG. 27. Grate 760 is substantially the same as grate 730
except that grate 760 includes one or a series of narrow
apertures 762 for gas flow extending longitudinally along
the base on one side or on each side of each food support
rib 764 (i.e., along the lines where the bottoms of the ribs
and the solid intermediate sections meet).
[0062] Another alternative grate 770 is illustrated in
FIG. 28. Grate 770 is substantially the same as grate 740
except that grate 770 includes one or a series of aper-
tures 772 for gas flow extending longitudinally along one
side wall or both side walls of each food support rib 774.
[0063] An example of a grill assembly 750 provided by
the present invention is illustrated in FIG. 26. The inven-
tive grill assembly 750 comprises: a housing 752 which
can optionally include a cover (not shown); a burner or
other heating element 754 provided in the housing 752;
and a pair of inventive grate assemblies 756 and 758
installed in the housing 752 above the heating element
754. The inventive grate assemblies 756 and 758 used
in the grill assembly 750 can be any one or a combination
of any of the various inventive grate assemblies which
are discussed above and are illustrated in any of FIGS.
1-25. The heating element 752 can be any type of burner
or electric heating element or charcoal bed known in the
art, including even an expensive multi-tube burner or in-
frared burner. However, the inventive grate assemblies
and grill assembly 750 provided by the present invention
are also capable of providing excellent results with the
heating element 754 being, for example, a gas tube burn-
er, a pancake burner, or other common, inexpensive gas
burner known in the art.
[0064] Thus, the present invention is well adapted to
carry out the objectives and attain the ends and advan-
tages mentioned above as well as those inherent therein.
While presently preferred embodiments have been de-

scribed for purposes of this disclosure, numerous chang-
es and modifications will be apparent to those of ordinary
skill in the art. Such changes and modifications are en-
compassed within the invention as defined by the claims.

Claims

1. A cooking grate assembly (2, 50, 100, 150, 200, 250,
300, 350, 400, 450, 500, 550, 600, 650, 700, 730,
740, 760, 770, 800, 850, 900, 950) comprising:

a lower structure (4) comprising a side-by-side
series of parallel, longitudinally extending solid
sections (8, 102, 152, 202, 402, 452, 502) having
substantially no openings therethrough;
a series of parallel, longitudinally extending
open sections (10, 12) provided in said lower
structure (4), said open sections (10, 12) being
located between said solid sections (8, 102, 152,
202, 402, 452, 502), each of said open sections
(10, 12) having an open area lateral width (34);
and
an upper structure (6) comprising a side-by-side
series of parallel, spaced apart, longitudinally
extending food support ribs (14, 732, 742, 764,
774), each having a hollow interior and a longi-
tudinally extending bottom opening (20), said
bottom opening (20) having a lateral width (32)
that is not less than said open area lateral width
(34) of said open sections (10, 12) of said lower
structure (4), and each of said food support ribs
(14, 732, 742, 764, 774) having one or more gas
outlet openings (22, 40, 552, 772)
characterized by
said upper structure (6) having gaps (35) be-
tween said food support ribs (14, 732, 742, 764,
774), wherein said upper structure (6) being re-
movably positionable over said lower structure
(4) such that said food support ribs (14, 732,
742, 764, 774) are positioned over and substan-
tially parallel to said open sections (10, 12) of
said lower structure (4) so that, as viewed from
above said cooking grate assembly (2, 50, 100,
150, 200, 250, 300, 350, 400, 450, 500, 550,
600, 650, 700, 730, 740, 760, 770, 800, 850,
900, 950), said food support ribs (14, 732, 742,
764, 774) substantially entirely cover said open
sections (10, 12) of said lower structure (4) and
said solid sections (8, 102, 152, 202, 402, 452,
502) are positioned in said gaps (35) between
said food support ribs (14, 732, 742, 764, 774);
and
when said upper structure (6) is positioned over
said lower structure (4), said open sections (10,
12) of said lower structure (4) are located within,
at, or below said bottom openings (20) of said
food support ribs (14, 732, 742, 764, 774) in a
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manner such that combustion gases flowing up-
wardly through said open sections (10, 12) of
said lower structure (4) will continuously flow into
said hollow interiors of said food support ribs
(14, 732, 742, 764) and out of said gas outlet
openings (22, 40, 552, 772) of said food support
ribs (14, 732, 742, 764) so that said combustion
gases do not remain stagnant in said hollow in-
teriors of said food support ribs (14, 732, 742,
764).

2. The cooking grate assembly of claim 1 wherein said
solid sections (8, 102, 202, 402, 452, 502) of said
lower structure (4) each have a downwardly extend-
ing cross-sectional shape such that said solid sec-
tions (8, 102, 202) of said lower structure (4) will form
longitudinally extending valleys between said food
support ribs (14, 732, 742, 764, 774).

3. The cooking grate assembly of claim 2 wherein said
solid sections of said lower structure (4) have a
downwardly extending cross-sectional V-shape.

4. The cooking grate assembly of claim 1 wherein said
solid sections of said lower structure (4) have an up-
wardly extending cross-sectional shape.

5. The cooking grate assembly of claim 4 wherein said
solid sections of said lower structure (4) have an up-
wardly extending inverted V cross-sectional shape
such that said solid sections will form longitudinally
extending ridges between said food support ribs (14,
732, 742, 764, 774).

6. The cooking grate assembly of claim 1 wherein said
food support ribs (14, 732, 742, 764, 774) have an
inverted U cross-sectional shape.

7. The cooking grate assembly of claim 1 wherein said
food support ribs (14, 732, 742, 764, 774) each have
at least one longitudinal end (28) which is open to
form said gas outlet openings (40) of said food sup-
port ribs (14, 732, 742, 764, 774) for flow of said
combustion gases out of said hollow interiors of said
food support ribs (14, 732, 742, 764, 774).

8. The cooking grate assembly of claim 1 wherein said
food support ribs (14, 732, 742, 764, 774) each have
two opposing side walls (24, 26) and apertures are
provided through at least one of said side walls (24,
26) along an upper portion thereof to form said gas
outlet openings (22, 772) of said food support ribs
(14, 732, 742, 764, 774) for flow of said combustion
gases out of said hollow interiors of said food support
ribs (14, 732, 742, 764, 774).

9. The cooking grate assembly of claim 1 wherein:

said food support ribs (14) each have two op-
posing rib side walls (24, 26);
said two opposing rib side walls (24, 26) have
longitudinally extending bottom edges; and
when said upper structure (6) is positioned over
said lower structure (4), said longitudinally ex-
tending bottom edges (25) of said rib side walls
(24, 26) are spaced above an upper surface of
said lower structure (4) to form gaps between
said rib side walls (24, 26) and said upper sur-
face of said lower structure (4) which provide
said gas outlet openings (552) of said food sup-
port ribs (14, 732, 742, 764, 774) for flow of said
combustion gases out of said hollow interiors of
said food support ribs (14).

10. The cooking grate assembly of claim 1 wherein said
open sections (10, 12) of said lower structure (4) are
each formed by a longitudinally extending slot or by
a plurality of slots or other apertures.

11. The cooking grate assembly of claim 1 wherein said
solid sections of said lower structure (4) have an up-
per surface with an emissivity of at least 0.25.

12. The cooking grate assembly of claim 1 wherein:

said food support ribs (14, 732, 742, 764, 774)
each have two opposing rib side walls (24, 26);
said two opposing rib side walls (24, 26) have
longitudinally extending bottom edges (25); and
when said upper structure (6) is positioned over
said lower structure (4), said bottom edges (25)
of said rib side walls (24, 26) contact an upper
surface of said lower structure (4).

13. The cooking grate assembly of claim 12 wherein:

said solid sections of said lower structure (4)
have an upwardly extending cross-sectional
shape and
said bottom edges (25) of said rib side walls (24,
26) contact said upper surface of said lower
structure (4) in a non-sealed manner such that,
during cooking, hot fat which falls between said
food support ribs (14, 732, 742, 764, 774) can
drain beneath said bottom edges (25) of said rib
side walls (24, 26) and through said open sec-
tions (10, 12) of said lower structure (4).

14. The cooking grate assembly of claim 1 wherein:

said food support ribs (14, 732, 742, 764, 774)
have a vertical height (30) of from about 0,635
cm to about 2,54 cm (about 1/4 to about 1 inch);
said lateral width (32) of said bottom openings
(20) of said food support ribs (14, 732, 742, 764,
774) is at least 0,635 cm (at least 1/4 inch); and
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said food support ribs (14, 732, 742, 764, 774)
are spaced from about 0,635 cm to about 2,54
cm (about 1/4 to about 1 inch) apart.

15. The cooking grate assembly of claim 14 wherein said
open area lateral width (34) of said open sections
(10, 12) of said lower structure (4) is less than said
lateral width (32) of said bottom openings (20) of said
food support ribs (14, 732, 742, 764, 774) or wherein
said open area lateral width (34) of said open sec-
tions (10, 12) of said lower structure (4) is substan-
tially the same as said lateral width (32) of said bot-
tom openings (20) of said food support ribs (14, 732,
742, 764, 774) such that said lower structure (4) will
operate without said upper structure (6) thereon as
a convection cooking grate or wherein said open ar-
ea lateral width (34) of said open sections (10, 12)
of said lower structure (4) is in a range of from about
0.08 to about 0.5 times said lateral width (32) of said
bottom openings (20) of said food support ribs (14,
732, 742, 764, 774).

16. A grill assembly (750) comprising a housing (752)
having at least one cooking grate assembly (2, 50,
100, 150, 200, 250, 300, 350, 400, 450, 500, 550,
600, 650, 700, 730, 740, 760, 770, 800, 850, 900,
950) according to claim 1 therein.

17. The grill assembly of claim 16 wherein, when said
upper structure (6) is positioned over said lower
structure (4), said open sections (10, 12) of said low-
er structure (4) are received in said bottom openings
(20) of said food support ribs (14, 732, 742, 764).

Patentansprüche

1. Grillrostanordnung (2, 50, 100, 150, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 730, 740,
760, 770, 800, 850, 900, 950), die umfasst:

eine untere Struktur (4) mit einer nebeneinander
liegenden Reihe von parallelen, sich longitudi-
nal erstreckenden massiven Abschnitten (8,
102, 152, 202, 402, 452, 502) mit im Wesentli-
chen keinen Öffnungen durch diese;
eine Reihe von parallelen, sich longitudinal er-
streckenden offenen Abschnitten (10, 12), die
in der unteren Struktur (4) vorgesehen sind, wo-
bei die offenen Abschnitte (10, 12) zwischen den
massiven Abschnitten (8, 102, 152, 202, 402,
452, 502) angeordnet sind, wobei jeder der of-
fenen Abschnitte (10, 12) eine seitliche Breite
(34) des offenen Bereichs aufweist; und
eine obere Struktur (6) mit einer nebeneinander
liegenden Reihe von parallelen, beabstandeten,
sich longitudinal erstreckenden Nahrungsmittel-
stützrippen (14, 732, 742, 764, 774), die jeweils

einen hohlen Innenbereich und eine sich longi-
tudinal erstreckende untere Öffnung (20) auf-
weisen, wobei die untere Öffnung (20) eine seit-
liche Breite (32) aufweist, die nicht geringer ist
als die seitliche Breite (34) des offenen Bereichs
der offenen Abschnitte (10, 12) der unteren
Struktur (4), und wobei jede der Nahrungsmit-
telstützrippen (14, 732, 742, 764, 774) eine oder
mehrere Gasauslassöffnungen (22, 40, 552,
772) aufweist,
dadurch gekennzeichnet, dass
die obere Struktur (6) Lücken (35) zwischen den
Nahrungsmittelstützrippen (14, 732, 742, 764,
774) aufweist, wobei die obere Struktur (6) ab-
nehmbar über der unteren Struktur (4) angeord-
net werden kann, so dass die Nahrungsmittel-
stützrippen (14, 732, 742, 764, 774) über und
im Wesentlichen parallel zu den offenen Ab-
schnitten (10, 12) der unteren Struktur (4) an-
geordnet sind, so dass von oberhalb der Grill-
rostanordnung (2, 50, 100, 150, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 730,
740, 760, 770, 800, 850, 900, 950) betrachtet
die Nahrungsmittelstützrippen (14, 732, 742,
764, 774) im Wesentlichen vollständig die offe-
nen Abschnitte (10, 12) der unteren Struktur (4)
überdecken und die massiven Abschnitte (8,
102, 152, 202, 402, 452, 502) in den Lücken (35)
zwischen den Nahrungsmittelstützrippen (14,
732, 742, 764, 774) angeordnet sind; und
wenn die obere Struktur (6) über der unteren
Struktur (4) angeordnet ist, die offenen Ab-
schnitte (10, 12) der unteren Struktur (4) inner-
halb, an oder unterhalb der unteren Öffnungen
(20) der Nahrungsmittelstützrippen (14, 732,
742, 764, 774) in einer Weise angeordnet sind,
so dass Verbrennungsgase, die durch die offe-
nen Abschnitte (10, 12) der unteren Struktur (4)
nach oben strömen, kontinuierlich in die hohlen
Innenbereiche der Nahrungsmittelstützrippen
(14, 732, 742, 764) und aus den Gasauslassöff-
nungen (22, 40, 552, 772) der Nahrungsmittel-
stützrippen (14, 732, 742, 764) strömen, so dass
die Verbrennungsgase nicht in den hohlen In-
nenbereichen der Nahrungsmittelstützrippen
(14, 732, 742, 764) stehen bleiben.

2. Grillrostanordnung nach Anspruch 1, wobei die mas-
siven Abschnitte (8, 102, 202, 402, 452, 502) der
unteren Struktur (4) jeweils eine sich nach unten er-
streckende Querschnittsform aufweisen, so dass die
massiven Abschnitte (8, 102, 202) der unteren Struk-
tur (4) sich longitudinal erstreckende Täler zwischen
den Nahrungsmittelstützrippen (14, 732, 742, 764,
774) bilden.

3. Grillrostanordnung nach Anspruch 2, wobei die mas-
siven Abschnitte der unteren Struktur (4) eine sich
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nach unten erstreckende Querschnitts-V-Form auf-
weisen.

4. Grillrostanordnung nach Anspruch 1, wobei die mas-
siven Abschnitte der unteren Struktur (4) eine sich
nach oben erstreckende Querschnittsform aufwei-
sen.

5. Grillrostanordnung nach Anspruch 4, wobei die mas-
siven Abschnitte der unteren Struktur (4) eine sich
nach oben erstreckende umgekehrte V-Quer-
schnittsform aufweisen, so dass die massiven Ab-
schnitte sich longitudinal erstreckende Leisten zwi-
schen den Nahrungsmittelstützrippen (14, 732, 742,
764, 774) bilden.

6. Grillrostanordnung nach Anspruch 1, wobei die Nah-
rungsmittelstützrippen (14, 732, 742, 764, 774) eine
umgekehrte U-Querschnittsform aufweisen.

7. Grillrostanordnung nach Anspruch 1, wobei die Nah-
rungsmittelstützrippen (14, 732, 742, 764, 774) je-
weils mindestens ein longitudinales Ende (28) auf-
weisen, das offen ist, um die Gasauslassöffnungen
(40) der Nahrungsmittelstützrippen (14, 732, 742,
764, 774) für die Strömung der Verbrennungsgase
aus den hohlen Innenbereichen der Nahrungsmittel-
stützrippen (14, 732, 742, 764, 774) zu bilden.

8. Grillrostanordnung nach Anspruch 1, wobei die Nah-
rungsmittelstützrippen (14, 732, 742, 764, 774) je-
weils zwei gegenüberliegende Seitenwände (24, 26)
aufweisen und Durchlässe durch mindestens eine
der Seitenwände (24, 26) entlang eines oberen Ab-
schnitts davon vorgesehen sind, um die Gasauslas-
söffnungen (22, 772) der Nahrungsmittelstützrippen
(14, 732, 742, 764, 774) für die Strömung der Ver-
brennungsgase aus den hohlen Innenbereichen der
Nahrungsmittelstützrippen (14, 732, 742, 764, 774)
zu bilden.

9. Grillrostanordnung nach Anspruch 1, wobei:

die Nahrungsmittelstützrippen (14) jeweils zwei
gegenüberliegende Rippenseitenwände (24,
26) aufweisen;
die zwei gegenüberliegenden Rippenseiten-
wände (24, 26) sich longitudinal erstreckende
untere Kanten aufweisen; und
wenn die obere Struktur (6) über der unteren
Struktur (4) angeordnet ist, die sich longitudinal
erstreckenden unteren Kanten (25) der Rippen-
seitenwände (24, 26) über einer oberen Ober-
fläche der unteren Struktur (4) beabstandet
sind, um Lücken zwischen den Rippenseiten-
wänden (24, 26) und der oberen Oberfläche der
unteren Struktur (4) zu bilden, die die Gasaus-
lassöffnungen (552) der Nahrungsmittelstütz-

rippen (14, 732, 742, 764, 774) für die Strömung
der Verbrennungsgase aus den hohlen Innen-
bereichen der Nahrungsmittelstützrippen (14)
bereitstellen.

10. Grillrostanordnung nach Anspruch 1, wobei die of-
fenen Abschnitte (10, 12) der unteren Struktur (4)
jeweils durch einen sich longitudinal erstreckenden
Schlitz oder durch eine Vielzahl von Schlitzen oder
anderen Durchlässen gebildet sind.

11. Grillrostanordnung nach Anspruch 1, wobei die mas-
siven Abschnitte der unteren Struktur (4) eine obere
Oberfläche mit einem Emissionsvermögen von min-
destens 0,25 aufweisen.

12. Grillrostanordnung nach Anspruch 1, wobei:

die Nahrungsmittelstützrippen (14, 732, 742,
764, 774) jeweils zwei gegenüberliegende Rip-
penseitenwände (24, 26) aufweisen;
die zwei gegenüberliegenden Rippenseiten-
wände (24, 26) sich longitudinal erstreckende
untere Kanten (25) aufweisen; und
wenn die obere Struktur (6) über der unteren
Struktur (4) angeordnet ist, die unteren Kanten
(25) der Rippenseitenwände (24, 26) mit einer
oberen Oberfläche der unteren Struktur (4) in
Kontakt stehen.

13. Grillrostanordnung nach Anspruch 12, wobei:

die massiven Abschnitte der unteren Struktur (4)
eine sich nach oben erstreckende Querschnitts-
form aufweisen und
die unteren Kanten (25) der Rippenseitenwände
(24, 26) mit der oberen Oberfläche der unteren
Struktur (4) in einer nicht abgedichteten Weise
in Kontakt stehen, so dass während des Grillens
heißes Fett, das zwischen die Nahrungsmittel-
stützrippen (14, 732, 742, 764, 774) fällt, unter
den unteren Kanten (25) der Rippenseitenwän-
de (24, 26) und durch die offenen Abschnitte
(10, 12) der unteren Struktur (4) ablaufen kann.

14. Grillrostanordnung nach Anspruch 1, wobei:

die Nahrungsmittelstützrippen (14, 732, 742,
764, 774) eine vertikale Höhe (30) von etwa
0,635 cm bis etwa 2,54 cm (etwa 1/4 bis etwa 1
Inch) aufweisen;
die seitliche Breite (32) der unteren Öffnungen
(20) der Nahrungsmittelstützrippen (14, 732,
742, 764, 774) mindestens 0,635 cm (mindes-
tens 1/4 Inch) ist; und
die Nahrungsmittelstützrippen (14, 732, 742,
764, 774) etwa 0,635 cm bis etwa 2,54 cm (etwa
1/4 bis etwa 1 Inch) beabstandet sind.
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15. Grillrostanordnung nach Anspruch 14, wobei die
seitliche Breite (34) des offenen Bereichs der offe-
nen Abschnitte (10, 12) der unteren Struktur (4) ge-
ringer ist als die seitliche Breite (32) der unteren Öff-
nungen (20) der Nahrungsmittelstützrippen (14, 732,
742, 764, 774) oder wobei die seitliche Breite (34)
des offenen Bereichs der offenen Abschnitte (10, 12)
der unteren Struktur (4) im Wesentlichen dieselbe
wie die seitliche Breite (32) der unteren Öffnungen
(20) der Nahrungsmittelstützrippen (14, 732, 742,
764, 774) ist, so dass die untere Struktur (4) ohne
die obere Struktur (6) darauf als Konvektionsgrillrost
arbeitet, oder wobei die seitliche Breite (34) des of-
fenen Bereichs der offenen Abschnitte (10, 12) der
unteren Struktur (4) in einem Bereich von etwa 0,08
bis etwa 0,5 mal die seitliche Breite (32) der unteren
Öffnungen (20) der Nahrungsmittelstützrippen (14,
732, 742, 764, 774) liegt.

16. Grillanordnung (750) mit einem Gehäuse (752) mit
mindestens einer Grillrostanordnung (2, 50, 100,
150, 200, 250, 300, 350, 400, 450, 500, 550, 600,
650, 700, 730, 740, 760, 770, 800, 850, 900, 950)
nach Anspruch 1 darin.

17. Grillanordnung nach Anspruch 16, wobei, wenn die
obere Struktur (6) über der unteren Struktur (4) an-
geordnet ist, die offenen Abschnitte (10, 12) der un-
teren Struktur (4) in den unteren Öffnungen (20) der
Nahrungsmittelstützrippen (14, 732, 742, 764) auf-
genommen sind.

Revendications

1. Ensemble formant grille de cuisson (2, 50, 100, 150,
200, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 730, 740, 760, 770, 800, 850, 900, 950),
comprenant :

une structure inférieure (4), comprenant une sé-
rie côte à côte de sections solides, parallèles,
s’étendant longitudinalement (8, 102, 152, 202,
402, 452, 502), n’ayant sensiblement aucune
ouverture au travers de celles-ci ;
une série de sections ouvertes parallèles,
s’étendant longitudinalement (10, 12) prévues
dans ladite structure inférieure (4), lesdites sec-
tions ouvertes (10, 12) étant situées entre les-
dites sections solides (8, 102, 152, 202, 402,
452, 502), chacune desdites sections ouvertes
(10, 12) ayant une largeur latérale (34) de la
surface ouverte et
une structure supérieure (6), comprenant une
série côte à côte de nervures de support d’ali-
ments parallèles, espacées, s’étendant longitu-
dinalement (14, 732, 742, 764, 774), chacune
ayant un intérieur creux et une ouverture basse

s’étendant longitudinalement (20), ladite ouver-
ture basse (20) ayant une largeur latérale (32)
au moins égale à ladite largeur latérale (34) de
la surface ouverte desdites sections ouvertes
(10, 12) de ladite structure inférieure (4) et cha-
cune desdites nervures de support d’aliments
(14, 732, 742, 764, 774) ayant une ou plusieurs
ouvertures de sortie de gaz (22, 40, 552, 772),
caractérisé en ce que
ladite structure supérieure (6) a des intervalles
(35) entre lesdites nervures de support d’ali-
ments (14, 732, 742, 764, 774), dans lesquels
ladite structure supérieure (6) peut être position-
née de manière amovible sur ladite structure in-
férieure (4), de sorte que lesdites nervures de
support d’aliments (14, 732, 742, 764, 774) sont
positionnées sur et sensiblement parallèles
auxdites sections ouvertes (10, 12) de ladite
structure inférieure (4) de sorte que, vu du des-
sus dudit ensemble formant grille de cuisson (2,
50, 100, 150, 200, 250, 300, 350, 400, 450, 500,
550, 600, 650, 700, 730, 740, 760, 770, 800,
850, 900, 950), lesdites nervures de support
d’aliments (14, 732, 742, 764, 774) couvrent
sensiblement entièrement lesdites sections
ouvertes (10, 12) de ladite structure inférieure
(4) et lesdites sections solides (8, 102, 152, 202,
402, 452, 502) sont positionnées dans lesdits
intervalles (35) entre lesdites nervures de sup-
port d’aliments (14, 732, 742, 764, 774) et
lorsque ladite structure supérieure (6) est posi-
tionnée sur ladite structure inférieure (4), lesdi-
tes sections ouvertes (10, 12) de ladite structure
inférieure (4) sont situées dans, sur ou sous les-
dites ouvertures basses (20) desdites nervures
de support d’aliments (14, 732, 742, 764, 774)
d’une manière telle que les gaz de combustion,
qui s’écoulent vers le haut à travers lesdites sec-
tions ouvertes (10, 12) de ladite structure infé-
rieure (4), continueront à s’écouler dans lesdits
intérieurs creux desdites nervures de support
d’aliments (14, 732, 742, 764) et hors desdites
ouvertures de sortie de gaz (22, 40, 552, 772)
desdites nervures de support d’aliments (14,
732, 742, 764), de sorte que lesdits gaz de com-
bustion ne demeurent pas stagnants dans les-
dits intérieurs creux desdites nervures de sup-
port d’aliments (14, 732, 742, 764).

2. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel lesdites sections solides (8,
102, 202, 402, 452, 502) de ladite structure inférieure
(4) ont chacune une forme en coupe transversale
s’étendant vers le bas, de sorte que lesdites sections
solides (8, 102, 202) de ladite structure inférieure (4)
formeront des sillons s’étendant longitudinalement
entre lesdites nervures de support d’aliments (14,
732, 742, 764, 774).
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3. Ensemble formant grille de cuisson selon la reven-
dication 2, dans lequel lesdites sections solides de
ladite structure inférieure (4) ont une forme en V en
coupe transversale s’étendant vers le bas.

4. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel lesdites sections solides de
ladite structure inférieure (4) ont une forme en coupe
transversale s’étendant vers le haut.

5. Ensemble formant grille de cuisson selon la reven-
dication 4, dans lequel lesdites sections solides de
ladite structure inférieure (4) ont une forme en coupe
transversale en V inversé s’étendant vers le haut,
de sorte que lesdites sections solides formeront des
stries s’étendant longitudinalement entre lesdites
nervures de support d’aliments (14, 732, 742, 764,
774).

6. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel lesdites nervures de support
d’aliments (14, 732, 742, 764, 774) ont une forme
en coupe transversale en U inversé.

7. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel lesdites nervures de support
d’aliments (14, 732, 742, 764, 774) ont chacune au
moins une extrémité longitudinale (28) qui est ouver-
te, pour former lesdites ouvertures de sortie de gaz
(40) desdites nervures de support d’aliments (14,
732, 742, 764, 774) pour l’écoulement desdits gaz
de combustion hors desdits intérieurs creux desdites
nervures de support d’aliments (14, 732, 742, 764,
774).

8. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel lesdites nervures de support
d’aliments (14, 732, 742, 764, 774) ont chacune deux
parois latérales opposées (24, 26) et des ouvertures
sont prévues à travers au moins l’une desdites parois
latérales (24, 26), le long d’une partie supérieure de
celles-ci, pour former lesdites ouvertures de sortie
de gaz (22, 772) desdites nervures de support d’ali-
ments (14, 732, 742, 764, 774), pour l’écoulement
desdits gaz de combustion hors desdits intérieures
creux desdites nervures de support d’aliments (14,
732, 742, 764, 774).

9. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel :

lesdites nervures de support d’aliments (14) ont
chacune deux parois latérales de nervure oppo-
sées (24, 26) ;
lesdites deux parois latérales de nervure oppo-
sées (24, 26) ont des bords bas s’étendant lon-
gitudinalement et
lorsque ladite structure supérieure (6) est posi-

tionnée sur ladite structure inférieure (4), lesdits
bords bas s’étendant longitudinalement (25)
desdites parois latérales de nervure (24, 26)
sont espacés au-dessus d’une surface supé-
rieure de ladite structure inférieure (4), pour for-
mer des intervalles entre lesdites parois latéra-
les de nervure (24, 26) et ladite surface supé-
rieure de ladite structure inférieure (4), qui pré-
voient lesdites ouvertures de sortie de gaz (552)
desdites nervures de support d’aliments (14,
732, 742, 764, 774), pour l’écoulement desdits
gaz de combustion hors desdits intérieurs creux
desdites nervures de support d’aliments (14).

10. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel lesdites sections ouvertes
(10, 12) de ladite structure inférieure (4) sont for-
mées chacune par une fente s’étendant longitudina-
lement ou par une pluralité de fentes ou d’autres
ouvertures.

11. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel lesdites sections solides de
ladite section inférieure (4) ont une surface supé-
rieure avec une émissivité d’au moins 0,25.

12. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel :

lesdites nervures de support d’aliments (14,
732, 742, 764, 774) ont chacune deux parois
latérales de nervure opposées (24, 26) ;
lesdites deux parois latérales de nervure oppo-
sées (24, 26) ont des bords bas (25) s’étendant
longitudinalement et
lorsque ladite structure supérieure (6) est posi-
tionnée sur ladite structure inférieure (4), lesdits
bords bas (25) desdites parois latérales de ner-
vure (24, 26) entrent en contact avec une sur-
face supérieure de ladite structure inférieure (4).

13. Ensemble formant grille de cuisson selon la reven-
dication 12, dans lequel :

lesdites sections solides de ladite structure in-
férieure (4) ont une forme en coupe transversale
s’étendant vers le haut et
lesdits bords bas (25) desdites parois latérales
de nervure (24, 26) entrent en contact avec la-
dite surface supérieure de ladite structure infé-
rieure (4) d’une manière non étanche, de sorte
que, durant la cuisson, la graisse chaude qui
tombe entre lesdites nervures de support d’ali-
ments (14, 732, 742, 764, 774) peut s’écouler
sous lesdits bords bas (25) desdites parois la-
térales de nervure (24, 26) et à travers lesdites
sections ouvertes (10, 12) de ladite structure in-
férieure (4).
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14. Ensemble formant grille de cuisson selon la reven-
dication 1, dans lequel :

lesdites nervures de support d’aliments (14,
732, 742, 764, 774) ont une hauteur verticale
(30) d’environ 0,635 cm à environ 2,54 cm (en-
viron ¨ à environ 1 pouce) ;
ladite largeur latérale (32) desdites ouvertures
basses (20) desdites nervures de support d’ali-
ments (14, 732, 742, 764, 774) fait au moins
0,635 cm (au moins ¨ de pouce) et
lesdites nervures de support d’aliments (14,
732, 742, 764, 774) sont espacées d’environ
0,635 cm à environ 2,54 cm (environ ̈  à environ
1 pouce).

15. Ensemble formant grille de cuisson selon la reven-
dication 14, dans lequel ladite largeur latérale (34)
de la surface ouverte desdites sections ouvertes (10,
12) de ladite structure inférieure (4) est inférieure à
ladite largeur latérale (32) desdites ouvertures bas-
ses (20) desdites nervures de support d’aliments
(14, 732, 742, 764, 774) ou dans lequel ladite largeur
latérale (34) de la surface ouverte desdites sections
ouvertes (10, 12) de ladite structure inférieure (4) est
sensiblement identique à ladite largeur latérale (32)
desdites ouvertures basses (20) desdites nervures
de support d’aliments (14, 732, 742, 764, 774), de
sorte que ladite structure inférieure (4) fonctionnera
sans ladite structure supérieure (6) sur celle-ci en
tant que grille de cuisson par convection ou dans
lequel ladite largeur latérale (34) de la surface ouver-
te desdites sections ouvertes (10, 12) de ladite struc-
ture inférieure (4) est comprise dans une plage d’en-
viron 0,08 à environ 0,5 fois ladite largeur latérale
(32) desdites ouvertures basses (20) desdites ner-
vures de support d’aliments (14, 732, 742, 764, 774).

16. Ensemble formant gril (750), comprenant un loge-
ment (752) ayant au moins un ensemble formant
grille de cuisson (2, 50, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, 700, 730, 740, 760,
770, 800, 850, 900, 950) selon la revendication 1.

17. Ensemble formant gril selon la revendication 16,
dans lequel, lorsque ladite structure supérieure (6)
est positionnée sur ladite structure inférieure (4), les-
dites sections ouvertes (10, 12) de ladite structure
inférieure (4) sont logées dans lesdites ouvertures
basses (20) desdites nervures de support d’aliments
(14, 732, 742, 764).
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