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(57) Abréegée/Abstract:

Gas burner (1) of the type comprising a cup (2) of the burner accommodating at least one injector (3) for fuel gas, a head (4) of the
burner coupled to said cup (2) and comprising at least one distribution chamber (5) for a first circumferential flame spreader (30), at
least one mixing chamber (6) for mixing primary air and fuel gas to set up a fuel mixture, said at least one mixing chamber (6) being
fluidically connected to said cup (2) and at least one injector (3), at least one duct (/) for transferring the fuel mixture from said at
least one mixing chamber (6) Iinto said at least one distribution chamber (5), and at least one inflow duct (8) of the primary air from
the outer environment inside said cup (2) of the burner, as well as at least one separating element (9) of said at least one
transferring duct (/) of the fuel mixture from said at least one inflow duct (8) of the primary air, characterized In that said at least one
separating element (9) could be tightly constrained to said at least one head (4), or said at least one cup (2) of the burner.
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(57) Abstract: Gas burner (1) of the type comprising
a cup (2) of the burner accommodating at least one
injector (3) for fuel gas, a head (4) of the burner
coupled to said cup (2) and comprising at least one
distribution chamber (5) for a first circumierential
flame spreader (30), at least one mixing chamber (6)
for mixing primary air and fuel gas to set up a fuel
mixture, said at least one mixing chamber (6) being
fluidically connected to said cup (2) and at least one
injector (3), at least one duct (7) for transterring the
fuel mixture from said at least one mixing chamber
(6) into said at least one distribution chamber (5),
and at least one intlow duct (8) of the primary air
from the outer environment inside said cup (2) of the
burner, as well as at least one separating element (9)
of said at least one transterring duct (7) of the fuel
mixture from said at least one inflow duct (8) of the
primary air, characterized in that said at least one
separating element (9) could be tightly constrained to
said at least one head (4), or said at least one cup (2)
of the burner.
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“GAS BURNER”

DESCRIPTION

FIELD OF THE INVENTION

The present invention concerns to an atmospheric gas burner, that is of the
type wherein the primary air is drawn into a burner from the outer
environment through inflow ducts, which is provided with at least one
circumferential flame spreader associated with a corresponding chamber for
the distribution of the fuel mixture, the latter being in turn fluidically connected
with a corresponding mixing chamber, through convenient ducts.

KWOWN ART

Atmospheric gas burners are known that are made reciprocally coupling the
head and the cup of the same burner so that to define both a mixing chamber
for mixing primary air and gas, in order to obtain a fuel mixture, and a
distribution chamber for supplying a circumferential flame spreader with said
fuel mixture. In addition, it is known to obtain, using a substantially flat
separating element disposed between the head and the cup of the burner, at
least two overlapped ducts, one of them being intended for allowing the
primary air inflow into the burner cup, and the other for allowing the air
transferring from the mixing chamber to the distribution chamber of the
burner. That causes the mould shape for realizing the head and cup of the
burner to be extremely geometrically simple.

It has to be observed that, herein and after, with the term "duct” it has to be
intended not only substantially cylindrical tubular ducts, opened at the two
bases, but further any other channeling type, having any shape or any
characteristic, being able té contain and allow the fluid or fluid mixture
passing therethrough.

For example, the Patent Application EP-A-1297281 in the name of the
Applicant, describes a gas burner of the type comprising a burner cup being
able to accommodate an injector for the fuel gas, a burner head coupled to
said cup and comprising a distribution chamber for a first circumferential

flame spreader, and a mixing chamber for mixing primary air and fuel gas to
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set up a fuel mixture. In addition, said burner comprises a plurality of ducts
for transferring the fuel mixture from said mixing chamber to said distribution
chamber, an equal number of inflow ducts of the primary air from the outer
environment into said burner cup, as well as a flat separating element, having
a cross shape, disposed between the afore mentioned transferring and
primary air inflow ducts. Such a separating element is blocked between the
head and cup of the burner, once the head is rested and fixed on the cup,
thereby allowing the functioning thereof for separating the burner inner space
and as a result for obtaining one or more primary air inflow ducts and an
equal number of reciprocally overiapped ducts for transferring the fuel
mixture.

This solution, as afore mentioned, although allows to simplify the mould
shapes for obtaining the head and cup of the burner, together with the fact
also to ensure the realization of the separating element by simple shearing, it
Is not free of drawbacks.

As the Applicant has been able to verify, the efficiency of such a bumer is
somewhat reduced because of the turbulences that are created along the
path followed by the fuel mixture inside the burner. This is also a
consequence of the fact that the flows of air and fuel gas generated within
the ducts for transferring the fuel mixture of the burner suffer from light
leakages, which inevitably occur in burner itself.

Further, such leakages of fuel mixture, in the particular structure of the burner
above described having the ducts for transferring the mixture overlapping the
primary air flow ducts and kept apart from them by the afore said separating
plane, involve as well the fact that the mixture eventually leaking from such
transferring ducts is drawn, but only slightly, with the primary air towards the
mixing chamber of the burner, where it results in an incomplete mixture of
gas coming from the injector with the primary air, and then, again, in a
reduced efficiency of the burner.

Object of the present invention is then to increase the afore described burner

efficiency, thereby minimizing the turbulence of the fuel mixture and anyway
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maintaining unchanged the geometrical characteristics of the burner head
and cup.

Further object of the present invention is also to obtain a burner being
structurally simple and easy to assembly.

SUMMARY OF THE INVENTION |

These and other objects are obtained from the present gas burner of the type
comprising a cup of the burner accommodating at least one injector for fuel
gas, a head of the burner coupled to said cup and comprising at least one
distribution chamber for a first circumferential flame spreader, at least one first
mixing chamber for mixing primary air and fuel gas to set up a fuel mixture, said
at least one first mixing chamber being fluidically connected to said cup and
said at least one injector, at least one duct for transferring the fuel mixture from
said at least one first mixing chamber into said at least one distribution
chamber, and at least one inflow duct of the primary air frorh the outer
environment inside said cup of the burner, as well as at least one separating
element of said at least one transferring duct of the fuel mixture from said at
least one inflow duct of the primary air, characterized in that said at least one
separating element could be tightly constrained to said at least one head, or
said at least one cup of the burner.

More particularly, there is provided an atmospheric gas burner comprising a
cup ot the burner accommodating at least one injector for fuel gas, a head of
the burner coupled to said cup and comprising at least one distribution chamber
for a first circumferential flame spreader, at least one first mixing chamber for
mixing primary air and fuel gas to set up a fuel mixture, said at least one first
mixing chamber being fluid'ically connected to said cup and to said at least one
Injector, at least one duct for transferring the fuel mixture from said at least one
first mixing chamber into said at least one distribution chamber, and at least
one inflow duct of the primary air from the outer environment inside said cup of
the burner, as well as at least one separating element to separate said at least
one transterring duct of the fuel mixture from said at least one inflow duct of

the primary air, wherein said at least one separating element provides a
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partition between said at least one transferring duct of the fuel mixture and said
at least one inflow duct of the primary air, wherein said at least one separating
element is tightly and permanently constrained to said head, or to said cup of
the burner to produce a tight seal, wherein the tight seal of the at least one
separating element to said head, or to said cup of the burner prevents fluidic
communication through the partition provided between said at least one
transferring duct and said at least one inflow duct.

Substantially, the use of a preferably flat, separating element, therefore
obtainable by simple shearing, and tightly constrained to the burner head or
cup, allows to surprisingly increase the burner efficiency, because it prevents
any leakages of primary air and fuel gas through the transferring duct of fuel
mixture and the inflow duct of primary air. In such a way, surprisingly, the
turbulences previously detected in the known art burners are reduced, thereby
obtaining a highly efficient combustion.

In addition, always according to the invention, said at least one separating
element comprises a plate.

Such a plate may be constrained by welding, or forcing (by interlocking or
interference) to said head or said cup.

Alternatively, said at least one separating element is removably constrained

T . — - e — = — e e——— "
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to said head, or said cup. For example, said at least one separating element
IS constrained by riveting, or threaded elements, to said head, or said cup; or
it is constrained - preferably - by interference with said head, or said cup,
otherwise it is further constrained by deformation to said head, or said cup.
Always according to the invention, said at least one separating element Is
made of steel, or aluminum, it has a preferably rectangular shape and is
obtained by sheet shearing.

Finally, according to the embodiment herein illustrated, the burner comprises
a further central flame spreader combinable with said head to define,
together with a higher covering element, at least one second distribution
chamber for said central flame spreader. Said at least one second
distribution chamber is fluidically connected with a second mixing chamber

and a corresponding injector.
According to the embodiment herein described, the afore said at least one
second distribution chamber is fluidically separated from said first distribution
chamber and from said first mixing chamber. '
BRIEF DESCRIPTION OF THE DRAWINGS
For purposes of illustrations and not limitative, some particular embodiments
of the present invention will be described with reference to the accompanying
drawings, in which:

figure 1 is an axonometric view of the burner according to the
invention; '

figure 2 is a longitudinal section view of the burner according to the
iInvention;

figure 3 I1s a cut - away view of the burner according to the invention
along a vertical plane;

figure 4 is a bottom view of the burner head according to figures from
1to 3;

figure 5 is a bottom view of the burner head according to a further

embodiment of the invention;
figure 6 is a cut - away view of part of the gas burner of figure 5.
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DETAILED DESCRIPTION OF SOME PREFERRED EMBODIMENTS OF

THE PRESENT INVENTION

Referring particularly to such figures, with 1 is shown a burner according to
the invention.

Figures from 1 to 3 show a gas burner 1, comprising a cup 2 accommodating
an injector 3 for injecting pressurized fuel gas and provided with ducts
connecting with the outer environment, and a head 4 coupled to said cup 2
and comprising a distribution chamber 5, in the embodiment herein shown
being of a substantially annular type, for at least a first circumferential flame
spreader 30 carrying a covering element 29.

In addition, such a burner 1 comprises a first mixing chamber 6, preferably
obtained inside the head 4, of the radial Venturi effect type, intended for
mixing primary air, coming from the outer environment, and fuel gas, coming
from the injector 3, so to set up a fuel mixture being transferred into the
distribution chamber 5 by convenient ducts 7. Such a first mixing chamber 6
Is fluidically connected to the afore said cup 2 through a cylindrical duct 31
and is further fluidically connected to the injector 3, according to the known
art.

Particularly, in the burner 1 herein illustrated, the fuel gas, delivered from the
Injector 3, passes through the duct 31 and the afore said mixing chamber 6,
with radial Venturi effect, where it is mixed with the primary air drawn,
through the inflow ducts 8, from the outer environment into the cup 2, thanks
to the depression caused by the Venturi effect obtained in the mixing
chamber 6 itself.

It has to be observed that, although herein a mixing chamber 6 with radial
Venturi effect is represented, that is wherein the fluidic mixture expansion
upstream the restricted Venturi section is radially obtained in an horizontal
chamber, any other chamber type for mixing fuel gas with primary air coming
from the outer environment could be alternatively used, for example with

axial Venturi effect, without for that falling out from the protection scope
herein demanded.
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Anyway in such a mixing chamber 6, as known, the mixing of fuel gas with
such a primary air is obtained, to form a fuel mixture that, thanks to
appropriate transferring ducts 7 present in the first burner 1, is transferred to
the distribution chamber 5, from where, coming out from the circumferential
flame spreader 30, can be ignited with the contribution of secondary air of the
outer environment.

More in detail, the afore said burner 1 comprises four ducts 7 for transferring
the fuel mixture from the corresponding mixing chamber 6 to the afore said
distribution chamber 5, and four inflow ducts 8 of the primary air from the
outer environment, and particularly from over the hob the burner 1 is
constrained to, inside the cup 2, as well as four corresponding separating
elements 9, each of them being used for separating every duct 7 for
transferring the fuel mixture from the respective inflow duct 8 of primary airr.
More in detail, the inflow ducts 8 of primary air, in the burner 1 herein
lllustrated presenting an entrance section placed over the hob to which the
cup 2 is constrained being built-in, are substantially separated, at least for a
length thereof, from the higher transferring ducts 7 of the fuel mixture by such
separating elements 9, so that the latter constitute a separating surface
between such ducts 7 and 8. |

Advantageously, according to the present invention, each separating element
9 is tightly constrained to the head 4 so that to prevent any fluidic
communication between the transferring ducts 7 and the inflow ducts 8 of
primary air that such a separating element 9 separates.

It has to be observed that with the term "tightly constrained element for
separating ducts” Is intended that the afore said element for separating the
ducts is constrained to the burner, at the surface separating the afore said
ducts, in such a way to ensure the fluidic tight of a duct relatively to the other.
It has further to be observed that, although the embodiment herein illustrated
describes a burner having four transferring ducts 7 and four inflow ducts 8,
nevertheless an embodiment with only one transferring and one inflow duct,
or any other different number, falls within the protection scope of the present
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invention. It has also to be specified that the embodiment herein described
provides a number of separating elements 9 equal to the number of
transferring ducts 7 and inflow ducts 8, nevertheless an embodiment wherein
only one separating element is provided, for example cross - shaped, being
anyway tightly constrained to the head 2 of the burner, falls again in the
protection scope of the present invention.

In addition, although herein not illustrated, each separating element 9 may be
tightly constrained to the cup 2 of the burner 1, instead to the head 4, without
for that exiting from the protection scope of the present invention.

According to the embodiment herein described, each separating element 9
comprises a plate, having a substantially rectangular shape in plant, that is
forced into the retaining walls protrudent below from the head 4 of the burner
1, and delimiting at least partially a corresponding transferring duct 7 of the
fuel mixture, and that is further fixed to the head 4 of the burner 1 by a screw
15 screwed onto the same head 4 of the burner 1. That is more easily visible
observing the attached figure 4, showing a bottom view of the head 3 of the
gas bumer 1.

This ensures an optimal tight constraining of the plate 9 to the transferring
duct 7 and then an efficient fluidic tight of the transferring 7 and inflow 8 ducts
then avoiding any leakages of the fuel mixture and/or primary air from a duct
to another, along the path such fluids follow inside the burner 1.

It has to be observed that, in the embodiment herein shown, each plate 9,
composed of a substantially flat plate, then curved and forced into the seat
defined by the afore said retaining walls of the head 4 of the burner,
constitutes the lower wall of the transferring duct 7 it is constrained to, and it
constitutes the higher wall as well, or part of the higher wall, of the inflow duct
8 it 1s associated with.

Alternatively, each separating element 9 may be constrained to the head 4 by
simply riveting, or threaded elements, or deformation, or by only interference,
or interlocking, as on the other hand shown in a second embodiment of the
invention in figures 5 and 6 in attachment, without for that exiting from the
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protection scope of the present invention, as long as the selected
constraining mode ensures a fluidic tightness of the transferring duct 7
relatively to the inflow duct 8 of primary air.

Again, each separating element 9 may be tightly and permanently
constrained to the head 4, or cup 2. For example, each separating element
may be connected to the head 4, or the cup 2, by welding.

According to a particular aspect of the present invention, each separating
element 9 i1s preferably made of steel and has a substantially rectangular
shape In plant, and it is eventually folded during the assembly, and then it
may be obtained by a simple sheet shearing .

Referring to figure 2, as mentioned yet, the primary air, fuel gas and fuel
mixture path inside the burner 1 (see the dotted arrows) is as follows: the
primary air, because of depression caused by the gas injection from the
Injector 3 into the vertical duct 30 and the mixing chamber 6 with radial
Venturi effect, is drawn into the cup 2 from above the corresponding hob,
through the inflow ducts 8 (in figure 2 for clarity only one inflow duct and only
one transferring duct are shown), and then it is dragged by the fuel gas itself
Into the radial mixing chamber 6. At the end of the mixing chamber 6, the fuel
mixture passes through the transferring ducts 7 and then comes into the
distribution chamber 5 and it becomes available for the circumferential flame
spreader 30.

In addition, in the particular embodiment of the present invention herein
shown In figures, the burner 1 comprises a central flame spreader 50 that is
assembled too on the head 4 of the burner 1 for defining, with a
corresponding covering element 51, a second distribution chamber 80 for
said central flame spreader 50, and at least one second mixing chamber 81,
of the axial Venturi effect type, with a vertical development, opening at the
top into the second distribution chamber 80 and being placed in fluidic
communication with the cup 2 and a corresponding second injector 83 for the
fuel gas.

More particularly, said second mixing chamber 81 is partially obtained inside
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the head 4 and partially inside the cup 2 and has a tubular convergent -
divergent shape along its vertical axial development.

It has to be observed that the second distribution chamber 80 is directly
supplied by the afore said mixing chamber 81, and it is separated from the
said first mixing chamber 6 in such a way that the two distribution chambers
5 and 80 are fluidically separated and then they could be separately supplied.
Particularly, although the cup 2 defines fluidic paths for the primary air in
common with both the mixing chamber 6 with radial Venturi effect and with
the mixing chamber 81 with axial Venturi effect, through the inflow ducts 8,
the use of two distinct injectors 3, 83 and the fluidic communication absence
between the distribution chambers 5 and 80, allow the user to separately
specify the mixture inflow to the afore said two distribution chambers 5, 80.

It has to be noticed that, although it is herein described a burner provided
with two mixing chambers and two distribution chambers fluidically
separated, any other burner arrangement comprising the use of transferring
ducts of the fuel mixture from a mixing chamber to one or more distribution
chambers of the mixture itself to corresponding flame spreaders, falls anyway
within the protection scope of the present invention.

Particularly, the gas burners too, provided with only one mixing chamber and
two or more distribution chambers fluidically connected one to another with
two or more corresponding flame spreaders, as long as they are provided
with ducts for transferring the mixture and inflow ducts of primary air
separated from the claimed corresponding separating tight elements, fall

within the protection scope herein demanded.
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WHAT IS CLAIMED IS:

1. An atmospheric gas burner comprising a cup of the burner
accommodating at least one injector for fuel gas, a head of the burner coupled to
said cup and comprising at least one distribution chamber for a first circumferential
flame spreader, at least one first mixing chamber for mixing primary air and fuel
gas to set up a fuel mixture, said at least one first mixing chamber being fluidically
connected to said cup and to said at least one injector, at least one duct for
transferring the fuel mixture from said at least one first mixing chamber into said
at least one distribution chamber, and at least one inflow duct of the primary air
from the outer environment inside said cup of the bUrner, as well as at least one
separating element to separate said at least one transferring duct of the fuel
mixture from said at least one inflow duct of the primary air, wherein said at least
one separating element provides a partition between said at least one transferring
duct of the fuel mixture and said at least one inflow duct of the primary air, wherein
said at least one separating element is tightly and permanently constrained to said
head, or to said cup of the burner to produce a tight seal, wherein the tight seal of
the at least one separating element to said head, or to said cup of the burner
prevents fluidic communication through the partition provided between said at

least one transferring duct and said at least one inflow duct.

2. The atmospheric gas burner according to claim 1, wherein said at
least one separating element comprises at least one plate tightly constrained to

said head, or to said cup of the burner, said at least one plate having in plant a
substantially rectangular shape.

3. The atmospheric gas burner according to claim 1, wherein said at
least one separating element is tightly welded to said head or to said cup.

4, The atmospheric gas burner according to claim 1 or 2, wherein said
at least one separating element is constrained by interference or interlocking to
said head, or said cup.

10
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5. The atmospheric gas burner according to any one of claims 1 to 4
wherein said at least one separating element is obtained from a metallic material

selected from steel and aluminum.

6. The atmospheric gas burner according to any one of claims 1 to 5,
wherein said at least one separating element is obtained by shearing.

7. The atmospheric gas burner according to any one of claims 1 to 6,
comprising a central flame spreader combinable with said burner head to define

at least one second distribution chamber for said central flame spreader.

8. The atmospheric gas burner according to claim 7, wherein said at
least one second distribution chamber is fluidically connected to a second mixing
chamber and a corresponding injector.

9. The atmospheric gas burner according to claim 7 or 8, wherein said
at least one second distribution chamber is fluidically separated from said first
distribution chamber and said first mixing chamber.

10.  The atmospheric gas burner according to any one of claims 1 to 9,
wherein said at least one inflow duct of the primary air has an entrance section
disposed over a hob the burner is fixed thereto.

11. The atmospheric gas burner according to any one of claims 1 to 10,
wherein said distribution chamber is substantially of annular type.

11
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