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(57) Abstract: The present invention relates to a
Fig. 2 gas/air mixer assembly (1) for use in a gas burner
(2). The mixer assembly (1) comprises a main
body (3); a nozzle device (4) for ejecting gas; a
gas/air mixing tube (5), wherein the tube (5) com-
prises: an outlet for discharging the mixture to the
gas burner (2) and an inlet (6) for jointly admitting
the air and the ejected gas, wherein the tube (5) is
. axially slidably disposed onto the main body (3)
s0 as to vary an axial distance between the inlet
(6) and the nozzle device (4) and a fixing device
(7) for securing the tube (5). An adjustment device
(8) is provided for adjusting a mixing ratio of the
gas and the ambient air by way of blocking a for-
ward movement of the tube (5) at a predetermined
axial distance between the inlet (6) and the nozzle
device (4).
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Description

[0001]

[0002]

[0003]

GAS/AIR MIXER ASSEMBLY FOR USE IN A GAS BURNER
The present invention relates to a mixer assembly for mixing gas and
ambient air for use in the gas burner of a gas cooking appliance.
Flammable gases such as liquefied petroleum gas (butane, propane) or
natural gas (methane) have different number of hydrogen and carbon
atoms. Therefore, these gases release different amount of energies when
they are combusted. As a rule, the heavier the gas the more energy is
released during the combustion. A minimum amount of oxygen is
necessary for totally combusting a gas with ideally zero emission of
residual pollutants. Therefore, the oxygen to gas (stoichiometric) ratio for
the complete combustion differs for different type of gases. In a prior art
gas cooking appliance generally a mixer assembly is utilized for mixing the
inflowing gas with the correct amount of ambient air so as to obtain the
proper mixture of gas and oxygen. To meet these requirements, the prior
art gas cooking appliance is usually manufactured for operation with only
one type of gas. However, some gas cooking appliances are also
manufactured to allow conversion from one type of gas to the other type of
gas provided that the necessary modifications are performed by a service
person. Such modifications involve, among others, the adjustment of the
mixer assembly.
Fig. 1 shows a prior art gas burner (2°) which has a mixer assembly (1)
for mixing gas and ambient air. The prior art mixer assembly (17)
comprises: a main body (3°); a nozzle device (4°) for ejecting gas, wherein
the nozzle device (4°) is fixed to main body (3°); a tube (57) for mixing gas
and ambient air, wherein the tube (5") comprises: an outlet for discharging
the mixture of gas and ambient air to the gas burner (2°) and an inlet (6°)
for jointly admitting the ambient air and the ejected gas into the tube (57),
wherein the tube (57) is axially slidably disposed onto the main body (37)
so as to vary an axial distance between the inlet (6°) and the nozzle device
(4°) and a fixing device (7") for securing the tube (5°) to the main body (3°).
In the prior art mixer assembly (1), the axial distance between the inlet

(67) and the nozzle device (4°) is manually adjusted by the operator. In the
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[0004]

[0005]

[0006]

[0007]

[0008]

prior art mixer assembly (17), the main body (3°) and tube (57) have
adjustment markings (not shown). For adjusting the mixing ratio of the gas
and the ambient air, the operator moves the tube (57) until the markings
coincide. Thereafter, the operator secures the tube (5°) through the fixing
device (77), such as a fixing screw.

A problem with the prior art mixer assembly (1°) is that the adjustment
during the manufacturing process or as the case may be during the
maintenance is very time consuming and vulnerable to errors which are
likely to be introduced by the operator or the service person. If the mixer
assembly (1) is not properly adjusted, the combustion efficiency degrades
and the amount of heat released by the gas burner (2°) decreases.
Moreover, in case of an incomplete combustion, the harmful emission of
carbon monoxide and hydrocarbons such as soot increases. Such harmful
emission pollutes the environment and poses a risk to the health of the
customer, particularly when the emission limits are exceeded.

An objective of the present invention is to provide a mixer assembly for
mixing gas and ambient air for use in the gas burner of a gas cooking
appliance which overcomes the aforementioned drawbacks of the prior art
in a cost-effective way and which enables a quick and reliable adjustment
of the desired mixing ratio of gas and ambient air and also a quick and
reliable conversion from liquefied petroleum gas (LPG) to natural gas or
vice versa.

This objective has been achieved by the mixer assembly as defined in
claim 1, the gas burner as defined in claim 5 and the gas cooking
appliance as defined in claim 6. Further achievements have been attained
by the subject-matters respectively defined in the dependent claims.

The mixer assembly of the present invention comprises an adjustment
device for adjusting a mixing ratio of the gas and the ambient air by way of
blocking a forward movement of the tube at a predetermined axial distance
between the inlet and the nozzle device.

With the mixer assembly of the present invention, the use of the
adjustment markings has been obviated and both the manufacturing

process and the maintenance have been expedited. Thus, the error
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[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

introduced by the operator during the manufacturing process and the
maintenance due to the manual adjustment involving the use of markings
has been eliminated. With the mixer assembly of the present invention, the
desired mixing ratio of the gas and the ambient air can be quickly and
exactly adjusted. Thereby, the combustion efficiency has been improved
and the harmful emission of carbon monoxide and hydrocarbons such as
soot has been effectively reduced. Also the serviceability has been
improved. Thus, the service person can quickly and reliably convert from
LPG to natural gas or vice versa by performing the correct adjustment in
accordance with the type of gas to be used.

In an embodiment, the forward movement of the tube is blocked by an
abutment piece at said predetermined axial distance, which is fixed to the
main body. In the present invention different abutment pieces can be
utilized in accordance with the type of adjustment to be made.

In another embodiment, the abutment piece has an integral washer which
is fixed between the joining surfaces of the threadably connected nozzle
device and the main body respectively. Thereby, the abutment piece can
be easily and quickly fixed to the main body. Thereby, also the nozzle
device and the abutment piece can be easily exchanged or replaced.

In another embodiment, the nozzle device and the abutment piece,
including the integral washer are respectively made from brass and
Aluminum. The thermal expansion coefficient of Aluminum is higher than
the thermal expansion coefficient of brass. And the hardness of brass is
higher than the hardness of Aluminum. Thereby, when the gas burner is
taken into operation and the ambient temperature increases, then the
abutment piece, particularly the integral washer improves the gas
tightness of the threaded connection between the nozzle device and the
main body.

The present invention also provides a gas burner which has a mixer
assembly according to present invention.

The present invention also provides a gas cooking appliance which has at
least one gas burner according to present invention.

Additional advantages of the mixer assembly of the present invention will
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become apparent with the detailed description of the embodiments with
reference to the accompanying drawings in which:

Figure 1 — is a schematic perspective view of a gas burner which has a
mixer assembly according to the prior art;

Figure 2 — is a schematic perspective view of a gas burner which has a
mixer assembly according to an embodiment of the present invention;
Figure 3 - is a schematic enlarged partial perspective view of the gas
burner which has the mixer assembly according to an embodiment of the
present invention;

Figure 4 - is a schematic enlarged perspective view of an adjustment
device which is used in the mixer assembly according to an embodiment
of the present invention;

Figure 5 - is a schematic enlarged partial perspective view of the gas
burner which has the mixer assembly according to an embodiment of the
present invention, prior to mounting the tube, the adjustment device and
the nozzle device;

Figure 6 — is a schematic enlarged partial perspective view of the gas
burner which has the mixer assembly according to an embodiment of the
present invention, prior to mounting the nozzle device, wherein the tube
has been omitted for ease of illustration;

Figure 7 — is a schematic enlarged partial perspective view of the gas
burner which has the mixer assembly according to an embodiment of the
present invention, after having mounted the adjustment device and the
nozzle device, wherein the tube has been omitted for ease of illustration.
The reference signs appearing on the drawings relate to the following
technical features.

Mixer assembly

Gas burner

Main body

Nozzle device

Tube

Inlet
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Fixing device



WO 2016/119828 PCT/EP2015/051645
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[0024]
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[0027]

[0028]
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8. Adjustment device

9. Abutment piece

10. Washer
11. Intake
12. Screw

The mixer assembly (1) is suitable for mixing gas and ambient air for use
in the gas burner (2) of a gas cooking appliance (not shown).

The mixer assembly (1) comprises: a main body (3); a nozzle device (4)
for ejecting gas, wherein the nozzle device (4) is fixed to main body (3); a
tube (5) for mixing the gas and the ambient air, wherein the tube (5)
comprises: an outlet (not shown) for discharging the mixture of the gas
and the ambient air to the gas burner (2) and an inlet (6) for jointly
admitting the ambient air and the ejected gas into the tube (5), wherein the
tube (5) is axially slidably disposed onto the main body (3) so as to vary an
axial distance between the inlet (6) and the nozzle device (4) and a fixing
device (7) for securing the tube (5) to the main body (3) (Fig. 2 to 7).

The mixer assembly (1) of the present invention further comprises an
adjustment device (8) for adjusting a mixing ratio of the gas and the
ambient air by way of blocking a forward movement of the tube (5) at a
predetermined axial distance between the inlet (6) and the nozzle device
(4).

The gas burner (2) of the present invention comprises the mixer assembly
(1). The mixer assembly (1) is assembled with the gas burner (2) such that
the outlet of the mixer assembly (1) is fluidly connected to the intake (11)
of the gas burner (2).

The gas cooking appliance of the present invention comprises one or more
than one gas burner (2).

In an embodiment, the adjustment device (8) comprises an abutment
piece (9) which blocks the forward movement of the tube (5) at said
predetermined axial distance. The abutment piece (9) is fixed to the main
body (3).

In another embodiment, the nozzle device (4) is fixed to the main body (3)

by means of a threaded connection. In this embodiment, the abutment
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[0030]

[0031]

piece (9) has an integral washer (10) which is fixed between the joining
surfaces of the nozzle device (4) and the main body (3) respectively.

In another embodiment, the nozzle device (4) is made from brass. And the
abutment piece (9), including the integral washer (10) is made from
Aluminum.

In another embodiment, the fixing device (7) comprises a fixing screw (12)

for fixing the tube (5) to main body (3) after the adjustment operation.
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Claims

1.

A mixer assembly (1) for mixing gas and ambient air for use in a gas burner (2)
of a gas cooking appliance, the mixer assembly (1) comprising a main body
(3), a nozzle device (4) for ejecting gas, wherein the nozzle device (4) is fixed
to main body (3), a tube (5) for mixing the gas and the ambient air, wherein the
tube (5) comprising an outlet for discharging the mixture of gas and ambient air
to the gas burner (2) and an inlet (6) for jointly admitting the ambient air and
the ejected gas into the tube (5), wherein the tube (5) is axially slidably
disposed onto the main body (3) so as to vary an axial distance between the
inlet (6) and the nozzle device (4) and a fixing device (7) for securing the tube
(5) to the main body (3), characterized in that an adjustment device (8) for
adjusting a mixing ratio of the gas and the ambient air by way of blocking a
forward movement of the tube (5) at a predetermined axial distance between
the inlet (6) and the nozzle device (4).

The mixer assembly (1) according to claim 1, characterized in that the
adjustment device (8) comprising an abutment piece (9) which blocks the
forward movement of the tube (5) at said predetermined axial distance,
wherein the abutment piece (9) is fixed to the main body (3).

The mixer assembly (1) according to claim 2, characterized in that the nozzle
device (4) is fixed to the main body (3) by mans of a threaded connection and
wherein the abutment piece (9) has an integral washer (10) which is fixed
between the joining surfaces of the nozzle device (4) and the main body (3)
respectively.

The mixer assembly (1) according to claim 2 or 3, characterized in that the
nozzle device (4) is made from brass and the abutment piece (9) is made from
Aluminum.

A gas burner (2) characterized in that the mixer assembly (1) as defined in any
one of claims 1 to 4, wherein the mixer assembly (1) is assembled with the gas
burner (2).

A gas cooking appliance characterized in that one or more than one gas

burner (2) as defined in claim 5.
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Fig. 4
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