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Description

[0001] Theinventionrelatesto agas burner,and more
specifically to a radiative heat gas burner of the type
which are commonly incorporated in conventional gas
cookers in the grills thereof.

[0002] The type of burners to which this invention re-
lates are also known as atmospheric burners because
combustion occurs on the surface of the burner with ox-
ygen from the ambient atmosphere fuelling the combus-
tion, but it to be understood that the invention may have
wider application, in particular to premix burners in
which air is mixed with assistance from a fan to a certain
extent with the combustion gas prior to combustion
thereof. In the interests of brevity however, the following
description relates only to atmospheric burners.

[0003] Atmospheric burners are used to provide the
grill in conventional gas cookers. One configuration of
burner typically consists of a plenum chamber fabricat-
ed by pressing a steel or aluminium sheet to form a cav-
ity with an inlet port to which a gas feed tube is brazed,
welded or otherwise connected.

[0004] A flow of combustion gas, usually methane, is
introduced into the cavity from the feed tube from which
it disperses within the cavity and flows substantially
evenly beneath two perpendicularly disposed sheets of
gauze and a punched hardened steel sheet superim-
posed on the gauze sheets on the surface of which com-
bustion occurs. The hardened steel sheet is provided
with a plurality of holes through which the combustion
gas passes, after first having passed through the gauze
sheets from the cavity, the arrangement of holes being
such that a substantially uniform flame distribution is
achieved over the surface of the plate. In a burner meas-
uring 20cm by 30cm, the holes in the hardened steel
sheet may be of the order of 3cm in diameter.

[0005] The cavity is sealed both at the connection of
the feed tube with the inlet port, and also around the
periphery of the plate and the sheets of gauze by folding
an edge of the steel pressing over the edges of the plate
and sheets of gauze.

[0006] The steel sheet is generally provided with at
least one indentation to interrupt its otherwise substan-
tially planar profile. The indentations are provided to mit-
igate against the buckling effects of the sheet during the
expansion thereof experienced as combustion occurs
on its surface. Such buckling effects result from the
method by which the seal around the edge of the plate
is effected in that the folding of an edge of the steel
pressing around the entire periphery of the plate pre-
vents the expansion of the said plate. To further ensure
that the profile of the sheet is not substantially affected
by its expansion, the sheet may be spot welded a portion
of the pressing proximate the centre thereof to prevent
its outward bulging during combustion which adversely
affects the flame profile on the surface of said plate.
[0007] The fundamental disadvantage of the burner
construction described is one of cost. The particular
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components which constitute the burner are chosen to
achieve a substantially uniform flame profile over the
surface of the hardened steel plate, both to ensure that
food products being cooked underneath the burner are
not singed or burned, and to ensure that the gauze por-
tions revealed by the holes glow with a dull, reddish col-
our. The glowing of the gauze portions has previously
been considered essential to provide radiative heat
transfer from the burner to the food and thus effective
cooking thereof, the conventional disposition of the
burner above the food during grilling thereof precluding
convective heat transfer and the low thermal conductiv-
ity of air precluding conductive heat transfer.

[0008] Other burner configurations have been pro-
posed, but all configurations are directed towards the
provision of radiative heat transfer from the burner to a
food product being grilled underneath. For instance a
"poker" type burner has been considered which com-
prises a cylindrical tube mounted substantially centrally
of the burner from which the combustion gas flows
through apertures arranged linearly along the length of
the tube and on both sides thereof. Disposed above the
line of apertures are provided a pair of fins angled to-
wards each other and provided with a series of inden-
tations over the surface. In use, combustion occurs on
the lower surface of the fins with the indentations glow-
ing and thus radiating heat downwardly onto a food
product beneath the burner.

[0009] Again, the disadvantages associated with this
burner are its cost, and its complexity of construction.
[0010] US-5060629 discloses an infra red type of
heater for agricultural use which includes a coaxial inner
layer and a conical outer layer with a combustion sur-
face. This product is not for the purpose of inclusion in
a grill. FR-1387132 discloses another infra red type of
heater which includes various designs of burner head
but in each case the combustion structure incorporates
a first and second layer through which the gas entering
the chamber is required to pass. Similarly in EP-
0415008 the gas is required to pass through a combus-
tion structure incorporating first and second layers, as
is also the case with FR-1449685. In each case the cost
associated with the provision of a combustion structure
of a plurality of layers is a problem as already stated.
[0011] Itis an objectof the invention to provide a burn-
er which is inexpensive and simple to construct and
which nevertheless provides sufficient heat radiation
downwardly of its surface when disposed above a food
product to cook same when in use as a grill.

[0012] According to the invention there is provided a
radiative heat burner head for a grill, said burner head
having an inlet port by which the burner is provided with
a combustible gas, a chamber in which the combustion
gas flows prior to combustion, and a combustion struc-
ture through which the gas passes from the chamber to
combust on the combustion surface thereof or proxi-
mate thereto, the combustion surface being substantial-
ly flat and the combustion structure being formed of a
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single metal sheet provided with a pattern of perfora-
tions, the total area of perforation as compared to the
area of the combustion surface being sufficient to permit
a sufficient quantity of gas to flow therethrough, and
each perforation being of a size which prevents any burn
back within the chamber.

[0013] The removal of the sheets of gauze from the
construction of the burner has never previously been
considered because of the requirement of heat radiation
therefrom. The applicant has established that by simply
providing a perforated combustion surface through
which the combustion gas passes directly from the
chamber, sufficient radiation of heat from the said com-
bustion surface can be achieved without any require-
ment for portions of the combustion surface to glow.
[0014] The combustion surface is preferably formed
from a sheet of stainless steel.

[0015] Preferably the pattern of perforations within the
sheet creates a substantially uniform flame profile on or
proximate the surface thereof.

[0016] Preferably the combustion surface is provided
with indentations to prevent significant buckling of the
said surface during combustion thereon.

[0017] Preferably baffle means are provided internally
of the chamber to ensure substantially even distribution
of the combustion gas within the chamber and under-
neath the combustion surface.

[0018] Preferably the burner head is incorporated in
a conventional gas cooker and provides a grill function
therefor. In this particular configuration, the burner head
is preferably disposed with its combustion surface fac-
ing downwardly above a tray on which food products to
be cooked are placed.

[0019] Preferably the combustion surface is provided
with means for generating a spark to ignite the combus-
tion gas.

[0020] Preferably the sparking means is affixed
through the combustion surface, an indentation being
provided on said combustion surface which acts as the
sparking contact against which the spark discharges.
[0021] Itis believed that the combustion surface of the
burner radiates sufficient heat notwithstanding that no
portion thereof glows, and it is this realisation which has
given rise to the present invention.

[0022] A specificembodiment of the invention will now
be described by way of example with reference to the
accompanying diagram wherein:

Figure 1 shows a perspective view of a burner of
prior art configuration,

Figure 2 shows a perspective view of a burner ac-
cording to the invention.

Figure 3 shows an enlarged view of the pattern of
the perforations provided on the combustion sur-
face of the burner of Figure 2.
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[0023] Referring firstly to Figure 1 there is shown a
burner head 2 of prior art configuration comprising a gas
feed tube 4 which passes into a chamber 6 disposed
underneath a combustion surface indicated generally by
reference numeral 8. It should be pointed out that the
burner heads shown in both Figures 1 and 2 are con-
ventionally rotated through 180° about the axis of the
feed tube so that the combustion surface faces down-
wardly and the combustion which occurs thereon pro-
vides a grilling effect on products beneath the said burn-
er head.

[0024] The combustion surface 8 is comprised of a
punched template 10 which overlays two separate
sheets of gauze arranged perpendicularly to one anoth-
er to create a sufficient resistance to the flow of gas from
within the chamber 6 through said sheets of gauze in
the regions of apertures 12 provided in the punched
template 10.

[0025] The combustion of the gas approximate or on
the combustion surface 8 heats both the template 10
and the portions of the gauze sheet in the region of the
apertures 12 causing them to glow with a dullish red in-
tensity. It has heretofore been commonly believed that
this glow provides sufficient radiative heat transfer from
the combustion surface 8 downwardly onto a food prod-
uct disposed beneath the burner head 2 to effect cook-
ing thereof, as opposed to merely singing or browning
the surface thereof.

[0026] The template 10 is provided with an indenta-
tion 14 which is spot welded at 16 to a suitable projection
within the chamber 6, and this connection between
these two components serves to mitigate against the ef-
fects of buckling of the template 10 as it expands while
combustion is occurring on or proximate the combustion
surface 8.

[0027] Referring now to Figure 2, there is shown a
burner 20 provided with a gas feed tube 22 entering a
chamber 24 disposed underneath a combustion surface
indicated generally by reference numeral 26.

[0028] The combustion surface 26 is comprised of a
single sheet 28 of stainless steel which is sealed to the
chamber 24 around its periphery by means of folded
edge portions 30 which are integrally formed with the
chamber 24. Gas entering the chamber 24 through the
feed tube 22 strikes a baffle (not shown) mounted at a
suitable distance from the end of the feed tube 22 within
the chamber 24, and is thus distributed substantially
evenly within the said chamber and underneath the met-
tle sheet 28. For the avoidance of doubt, it is to be point-
ed out that the chamber 24 communicates directly with
the perforations, indicated generally by 32, and there-
fore gas entering the chamber 24 is allowed to flow with-
out obstruction or having firstly to flow through any ad-
ditional component through the perforations 32. A
number of indentations 34, 36, 38 are provided in the
surface of the metal sheet 28 for the same reasons as
mentioned above with regard to the indentation 14 of
the burner head of Figure 1.
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[0029] The sheet 28 is provided with a further inden-
tation 40 which protrudes outwardly from the surface of
the sheet 28, and additionally with a sparking device
mounting aperture 42 which is punched through both the
chamber 24 and the sheet 28 approximate an edge and/
or a corner thereof. The aperture 42 may be punched
through the sheet 28 and the chamber 24 in an area
where these two components have been previously
sealed, for example, approximate the folded edge por-
tions 30, and in this event a separate sealing operation
after the punching operation of aperture 42 is not re-
quired.

[0030] A suitable sparking means, such as a piezo
electric sparking device may thus be mounted through
the aperture 42 and suitably positioned with respect to
the indentation 40 which acts as a contact against which
the sparking means is triggered.

[0031] Referring finally to Figure 3, there is shown an
enlarged portion of the surface of the metal sheet 28
which clearly demonstrates the arrangement of the per-
foration within the said sheet. It can be seen from Figure
3 that the pattern 44 of perforations is symmetrical about
a longitudinal axis 46 and a longitudinal axis 48, both
axis being described with reference to the particular di-
rection of perforation.

[0032] It will be understood from the foregoing, and
particularly with reference to Figure 3, that individually,
the perforations are of insufficient size to permit rapid
escape of gas from within the chamber 24, but a suffi-
cient number of perforations is provided such that a dis-
tributed and uniform flame profile can be achieved on
or proximate the combustion surface 26 of the burner
head 20. Furthermore, it has been shown in experi-
ments that the burner of figure 2 performs equally as
well as the burner of Figure 1 as regards the radiation
of heat from its combustion surface 26 to and through a
food product disposed beneath same. It is believed that
although none of the components shown in Figure 2
glows with a visible intensity, the metal sheet 28 never-
theless radiates a sufficient amount of heat to cook prod-
ucts disposed beneath the said combustion surface 26.
[0033] Ascan be seenfrom Figure 3, itis a preferable
feature of the invention that the surface of metal sheet
28 is provided with a plurality of defined rows 46A, 48A
of perforations which intersect substantially perpendic-
ular to one another, such as those perforations which
are provided collinearly with axes 46, 48. Most prefera-
bly further, but incomplete rows 46B, 46C, 46B', 46C',
48B, 48B' of perforations are provided on either side of
these intersecting rows 46A, 48A and parallel therewith
to increase the overall perforation area in the surface of
sheet 28, and also to effectively broaden the intersecting
rows 46A, 48A. It will be seen from the Figure that the
rows are incomplete because every fourth perforation
in rows 46B, 46B' and 48B, 48B' is removed, whereas
only every fourth perforation is provided in rows 46C,
46C'. This arrangement of perforations provides a pat-
terned effect over the surface of sheet 28, but in rows.
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[0034] The patterned effect provides a means by
which burner resonance can be reduced during opera-
tion.

Claims

1. Aradiative heat burner head for a grill, said burner
head having an inlet port (22) by which the burner
is provided with a combustible gas, a chamber (24)
in which the combustion gas flows prior to combus-
tion, and a combustion structure through which the
gas passes from the chamber to combust on the
combustion surface thereof or proximate thereto,
the combustion surface being substantially flat and
the combustion structure being formed of a single
metal sheet (28) provided with a pattern of perfora-
tions (32), the total area of perforation as compared
to the area of the combustion surface being suffi-
cient to permit a sufficient quantity of gas to flow
therethrough, and each perforation being of a size
which prevents any burn back within the chamber.

2. Aburneraccording to claim 1 characterised in that
the single metal sheet is formed of stainless steel.

3. Aburneraccording to claim 2 characterised in that
the pattern of perforations within the sheet creates
a substantially uniform flame profile on or proximate
the surface thereof.

4. A burner according to any of the preceding claims
characterised in that the combustion surface is
provided with indentations to prevent significant
buckling of the said surface during combustion ther-
eon or proximate thereto.

5. A burner according to any of the preceding claims
characterised in that baffle means are provided in-
ternally of the chamber to ensure substantially even
distribution of the combustion gas within the cham-
ber and behind the combustion surface.

6. A burner according to any of the preceding claims
characterised in that the burner head is incorpo-
rated in a conventional gas cooker and provides a
grill function therefor.

7. A burner according claim 6 characterised in that
the burner head is disposed with its combustion sur-
face facing downwardly above a grill tray on which
food products to be cooked may be placed.

8. A burner according to any of the preceding claims
characterised in that the combustion surface is
provided with means for generating a spark to ignite
the combustion gas.
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A burner according to claim 8 characterised in that
the sparking means is affixed through the combus-
tion surface, an indentation being further provided
on said combustion surface which acts as the
sparking contact against which the spark discharg-
es.

Patentanspriiche

1.

Strahlungswarmebrennerkopf flir einen Grill, wobei
der genannte Brennerkopf einen Einlasskanal (22),
durch den der Brenner mit einem brennbaren Gas
versehen wird, eine Kammer (24), in der das Ver-
brennungsgas vor der Verbrennung stromt, und ei-
ne Verbrennungskonstruktion hat, durch die das
Gas aus der Kammer passiert, um an der Verbren-
nungsflache davon oder nahe daran zu verbrennen,
wobei die Verbrennungsflache im Wesentlichen
flach ist und die Verbrennungsstruktur aus einem
einzelnen Metallblech (28) gebildet ist, das mit ei-
nem Perforationsmuster (32) versehen ist, wobei
der gesamte Perforationsflacheninhaltim Vergleich
zum Flacheninhalt der Verbrennungsflache aus-
reicht, um eine ausreichende Gasmenge da hin-
durch strdmen zu lassen, und jede Perforation eine
Grole hat, die Riickbrennen in der Kammer verhin-
dert.

Brenner nach Anspruch 1, dadurch gekennzeich-
net, dass das einzelne Metallblech aus nichtro-
stendem Stahl ist.

Brenner nach Anspruch 2, dadurch gekennzeich-
net, dass das Perforationsmuster im Blech ein im
Wesentlichen einheitliches Flammenprofil auf oder
nahe an der Oberflache davon entstehen lasst.

Brenner nach einem der vorhergehenden Ansprui-
che, dadurch gekennzeichnet, dass die Verbren-
nungsflache mit Vertiefungen versehen ist, um eine
signifikante Beulung der genannten Oberflache
wahrend der Verbrennung an ihr oder nahe daran
zu verhindern.

Brenner nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass im Inneren
der Kammer Ablenkvorrichtungen bereitgestellt
sind, um eine im Wesentlichen gleichmaRige Ver-
teilung des Verbrennungsgases in der Kammer und
hinter der Verbrennungsflache sicherzustellen.

Brenner nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass der Brenner-
kopf in einen konventionellen Gasherd integriert ist
und eine Grillfunktion fiir diesen bereitstellt.

Brenner nach Anspruch 6, dadurch gekennzeich-
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net, dass der Brennerkopf mit seiner Verbren-
nungsflache nach unten gekehrt tber einer Grill-
pfanne angeordnet ist, auf die zu grillende Lebens-
mittelprodukte gelegt werden kénnen.

Brenner nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Verbren-
nungsflache mit einer Einrichtung zum Erzeugen ei-
nes Funkens zum Ziinden des Verbrennungsgases
versehen ist.

Brenner nach Anspruch 8, dadurch gekennzeich-
net, dass die Zindfunkenvorrichtung durch die
Verbrennungsflache hindurch befestigt ist, wobei
ferner eine Vertiefung an der genannten Verbren-
nungsflache angebracht ist, die als der Kurzschlus-
skontakt wirkt, auf den der Funken uberschlagt.

Revendications

Téte de brdleur a chaleur radiante pour un gril, la-
dite téte de brlleur possédant un orifice d'admissi-
on (22) grace auquel le brlleur recgoit une alimen-
tation en gaz combustible, une chambre (24) dans
laquelle le gaz de combustion coule avant la com-
bustion, et une structure de combustion a travers
laquelle le gaz passe quand il sort de la chambre
afin de brdler sur la surface de combustion de celle-
ci, ou a proximité de celle-ci, la surface de combus-
tion étant essentiellement plane et la structure de
combustion étant constituée d'une plaque métalli-
que unique (28) pourvue d'un motif de perforations
(32), la superficie de perforation totale (en compa-
raison avec la superficie de la surface de combus-
tion) étant suffisante pour permettre a une quantité
suffisante de gaz de s'écouler a travers celle-ci, et
chaque perforation ayant une taille qui empéche
tout effet de brllage en retour a l'intérieur de la
chambre.

Braleur selon la revendication 1, caractérisé en ce
que la plague métallique unique est fabriquée en
acier inoxydable.

Brlleur selon la revendication 2, caractérisé en ce
que le motif de perforations prévu dans la plaque
crée un profil de flamme essentiellement uniforme
sur la surface de celle-ci, ou a proximité de celle-ci.

Brdleur selon I'une quelconque des revendications
précédentes, caractérisé en ce que la surface de
combustion est pourvue d'indentations afin d'empé-
cher un gauchissement significatif de ladite surface
pendant la combustion sur celle-ci, ou a proximité
de celle-ci.

Braleur selon I'une quelconque des revendications
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précédentes, caractérisé en ce que des moyens
déflecteurs sont prévus a l'intérieur de la chambre
afin d'assurer une distribution essentiellement éga-
le du gaz de combustion dans la chambre et derrie-
re la surface de combustion.

Braleur selon I'une quelconque des revendications
précédentes, caractérisé en ce que la téte de bri-
leur est incorporée a une cuisiniére a gaz classique
et assure une fonction de gril pour celle-ci.

Brlleur selon la revendication 6, caractérisé en ce
que la téte de brlleur est disposée de fagon a ce
que sa surface de combustion soit dirigée vers le
bas au-dessus d'un plateau de gril sur lequel des
produits alimentaires, destinés a étre cuits, peuvent
étre placés.

Braleur selon I'une quelconque des revendications
précédentes, caractérisé en ce que la surface de
combustion est pourvue d'un moyen servant a gé-
nérer une étincelle afin d'allumer le gaz de combus-
tion.

Brlleur selon la revendication 8, caractérisé en ce
que le moyen de production d'étincelles est fixé a
travers la surface de combustion, une indentation
étant prévue en outre sur ladite surface de combus-
tion laquelle joue le réle de contact de production
d'étincelles contre laquelle I'étincelle est déchar-
gée.
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