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(54) Gas burner

(57) A gas burner (30) includes an outer cylindrical
wall (16) defining an internal cavity (20) for receiving a
gas and air mixture and the outer cylindrical wall (16)
includes a plurality of apertures (26) to allow a gas and
air mixture to pass from the internal cavity (20) to an outer
surface (16a) of the outer cylindrical wall (16) for com-
bustion. A securing member (32) is attached to one end
(33) of the outer cylindrical wall (16) and includes a cir-
cumferential inner rim (36) defining a circular opening

(38). An inner cylindrical wall (18) is located inside the
internal cavity (20) and defines at one end (50) thereof
a circular flange (48), the circular flange (48) extending
axially through the circular opening (38) and in a radially
outwards direction to thereby secure the inner cylindrical
wall (18) to the securing member (32). At least part of
the circumferential inner rim (36) of the securing member
(32) extends in a radially outwards direction and includes
a slot (40).
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Description

[0001] The present invention relates to a gas burner,
and particularly but not exclusively to a gas burner for
use in domestic heating appliances. The burner may be
of the 'premix’ type, meaning that all of the air required
for complete combustion is mixed with the fuel gas prior
to combustion.

[0002] Conventional premix burners include an outer
cylindrical wall defining a cavity for receiving a gas and
air mixture, and the gas and air mixture passes through
apertures in the outer cylindrical wall for combustion. An
inner cylindrical wall can be located inside, and secured
to, the outer cylindrical wall and a mounting member can
be provided to enable the burner to be mounted in a heat-
ing appliance.

[0003] It would be desirable to improve the way in
whichthe outerand inner cylindrical walls, and the mount-
ing member, are secured together.

[0004] According to a first aspect of the present inven-
tion, there is provided a gas burner including:

an outer substantially cylindrical wall defining an in-
ternal cavity for receiving a gas and air mixture and
including a plurality of apertures to allow a gas and
air mixture to pass from the internal cavity to an outer
surface of the outer substantially cylindrical wall for
combustion;

a securing member attached to one end of the outer
substantially cylindrical wall and including a circum-
ferential inner rim defining a substantially circular
opening;

an inner substantially cylindrical wall located inside
the internal cavity and defining at one end thereof a
substantially circular flange, the substantially circular
flange extending axially through the substantially cir-
cular opening in the securing member and in a radi-
ally outwards direction to secure the inner substan-
tially cylindrical wall to the securing member;

characterised in that at least part of the circumferential
inner rim of the securing member extends in a radially
outwards direction and includes at least one slot.
[0005] Atleastpartof the circumferential inner rim may
be deformable to provide the radially outwardly extending
part and the at least one slot may facilitate deformation
to provide the radially outwardly extending part.

[0006] The circumferential inner rim may include a plu-
rality of said slots extending therearound, and the slots
may be equispaced around the circumferential inner rim.
[0007] The plurality of slots may be arranged so that
the circumferential inner rim is defined by a plurality of
projections. The projections may be equispaced around
the circumferential inner rim.

[0008] Each projection may include a radially inwardly
extending portion which may extend in a radially inwards
direction. Each projection may include an axially extend-
ing portion and the axially extending portion may extend
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in an axial direction outwardly away from said one end
of the outer substantially cylindrical wall and outwardly
away from the internal cavity. Each projection may in-
clude a radially outwardly extending portion which may
extend in a radially outwards direction.

[0009] Each projection may have a generally C-
shaped configuration and this configuration may be de-
fined by the radially inwardly extending portion, the axially
extending portion and the radially outwardly extending
portion.

[0010] Part of the axially extending portion of each of
the plurality of projections may be arranged to be de-
formed in a radially outwards direction, possibly to there-
by define the radially outwardly extending portion.
[0011] The axially extending portions of the plurality of
projections may together define the substantially circum-
ferential inner rim of the substantially circular opening in
the securing member. The axially extending portions may
be arranged to facilitate location of the circular flange of
the inner substantially cylindrical wall in the substantially
circular opening.

[0012] The gas burner may include a mounting mem-
ber, possibly for mounting the gas burner in a heating
appliance, and the mounting member may be secured
to the burner by the securing member.

[0013] The mounting member may include a substan-
tially circumferential inner rim which may be located, in
use, between the radially inwardly extending portion and
the radially outwardly extending portion of each of the
plurality of projections to thereby secure the mounting
member to the gas burner.

[0014] The radially inwardly extending portion, the ax-
ially extending portion and the radially outwardly extend-
ing portion of each of the plurality of projections may de-
fine a circumferential securing channel, and the circum-
ferential inner rim of the mounting member may be lo-
cated in the circumferential securing channel to secure
the mounting member to the gas burner.

[0015] According to a second aspect of the present
invention, there is provided a method for manufacturing
a gas burner in accordance with any of the preceding
definitions of the first aspect of the invention, the method
comprising:

(i) locating the substantially circular flange in the sub-
stantially circular opening so that the substantially
circular flange extends through the substantially cir-
cular opening, and

(ii) deforming the substantially circular flange in a
radially outwards direction to secure the inner sub-
stantially cylindrical wall to the securing member;

wherein step (ii) causes deformation of at least part of
the circumferential inner rim of the securing member in
a radially outwards direction.

[0016] Step (ii) may include bending the substantially
circular flange in a radially outwards direction. Step (ii)
may be performed by a deformation operation, such as
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a spinning operation.

[0017] The method may comprise locating the sub-
stantially circumferential inner rim of the mounting mem-
ber radially outwardly of the axially extending portion of
each of the plurality of projections, and may thereafter
comprise performing step (ii), wherein step (ii) may cause
deformation of part of the axially extending portion of
each of the plurality of projections to form said radially
outwardly extending portion.

[0018] Theradiallyinwardly extending portions and the
radially outwardly extending portions of each of the plu-
rality of projections formed by step (ii) may define a cir-
cumferential securing channel, and the circumferential
inner rim of the mounting member may be located in the
circumferential securing channel.

[0019] According to a third aspect of the present in-
vention, there is provided a heating appliance including
agas burner according to any of the preceding definitions
of the first aspect of the invention or a gas burner man-
ufactured in accordance with any of the preceding defi-
nitions of the second aspect of the invention.

[0020] An embodiment of the present invention will
now be described by way of example only and with ref-
erence to the accompanying drawings, in which:-

Fig. 1 is a diagrammatic perspective view of a con-
ventional gas burner in place within a heating appli-
ance;

Fig. 2 is a diagrammatic perspective view of part of
a gas burner according to one embodiment of the
invention;

Fig. 3 is a diagrammatic top view of a securing mem-
ber of the burner of Fig. 2;

Fig. 4 is a diagrammatic perspective view of the se-
curing member of Fig. 3;

Fig. 5 is a diagrammatic cross-sectional view of the
burner of Fig. 2 in a part-manufactured condition; and
Fig. 6 is a diagrammatic cross-sectional view of the
burner of Fig. 5 in a manufactured condition.

[0021] Fig. lillustrates a gas burner 10 located within
a heating appliance including a combustion zone 12 and
a heat exchanger 14. The gas burner 10 is of a known
design and is described here to facilitate understanding
of the present invention, described later with reference
to Figs. 2 to 6.

[0022] The gas burner 10 includes an outer cylindrical
wall 16 defining an internal cavity 20 and a concentric
inner cylindrical wall 18, for example in the form of a re-
strictor tube, located inside the internal cavity 20. An end
cap 22 is attached to the outer cylindrical wall 16 and
closes one axial end of the gas burner 10. A mounting
member 24 is attached to the other axial end of the outer
cylindrical wall 16 and extends radially outwardly there-
from. The gas burner 10 is attached to a housing 25 of
the heating appliance via the mounting member 24.
[0023] The outer cylindrical wall 16 is provided with a
plurality of apertures in the form of flame ports 26, just a
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few of which are illustrated in Fig. 1. The flame ports 26
are about 0.8mm in diameter and their centres are about
2 to 3mm apart. The flame ports 26 may be arranged
evenly over the whole of the outer cylindrical wall 16.
[0024] In use, a gas and air mixture is fed into the in-
ternal cavity 20, and this passes through the flame ports
26 in the outer cylindrical wall 16 to the outer surface 16a
thereof and into the combustion zone 12, where combus-
tion takes place. The heat thereby produced is utilised
via the heat exchanger 14, with the flue products passing
out of the unit as indicated by the arrow A.

[0025] Where the inner cylindrical wall 18 is in the form
of a restrictor tube, its purpose is to eliminate the inter-
action of sound pressure waves, created as a result of
combustion, with the incoming gas and air mixture to
thereby reduce the likelihood of resonance and conse-
guent flame and flow instability.

[0026] Figs. 2, 5 and 6 illustrate a gas burner 30 ac-
cording to one embodiment of the invention. The gas
burner 30 is similar to the known gas burner 10 described
above, and corresponding components are therefore
designated with corresponding reference numerals.
[0027] Like the gas burner 10, the gas burner 30 in-
cludes an outer cylindrical wall 16, defining an internal
cavity 20 and including a plurality of flame ports 26, and
a concentric inner cylindrical wall 18 open at both axial
ends thereof, for example in the form of a restrictor tube.
[0028] As can be seen most clearly in Fig. 2, the gas
burner 30 includes a securing member 32, the purpose
of which will be described later in the specification, and
this is attached to one of the axial ends 33 of the outer
cylindrical wall 16, by a suitable deformation operation,
such as spinning, in which the circumferential outer edge
34 of the securing member 32 is bent or folded over the
circumferential edge of the of the axial end 33 of the outer
cylindrical wall 16.

[0029] The securing member 32 has a generally an-
nular configuration and includes a circumferential inner
rim 36 defining a circular opening 38. As best seen in
Figs. 2 to 4, the circumferential inner rim 36 includes a
plurality of equispaced slots 40 extending therearound
and the circumferential inner rim 36 is thus defined by a
plurality of equispaced projections 42.

[0030] In more detail, prior to manufacture of the burn-
er 30, each projection 42 is generally L-shaped and in-
cludes a radially inwardly extending portion 44 and an
axially extending portion 46 which extends in an axial
direction outwardly away from the axial end 33 of the
outer cylindrical wall 16 and away from the internal cavity
20.

[0031] Referring to Fig. 5, which shows the burner 30
in an assembled and part-manufactured condition, the
inner cylindrical wall 18 includes a circular flange 48 at
an axial end 50 thereof and the flange 48 is locatable
inside the circumferential inner rim 36 of the securing
member 32 so thatit extends through the circular opening
38. Theinner cylindrical wall 18 includes a circumferential
radially outwardly projecting ridge 52 which partly defines
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the flange 48 and in particular limits the extent to which
the inner cylindrical wall 18 can extend through the cir-
cular opening 38.

[0032] In order to complete the manufacture of the
burner 30 and secure the inner cylindrical wall 18 to the
securing member 32, the circular flange 48 is deformed,
for example by a spinning operation, to bend itin aradially
outwards direction to the position shown in Fig. 6. As a
result, the projections 42 are also deformed, and in par-
ticular the axially extending portion 46 of each projection
42 is bentin the radially outwards direction. Each projec-
tion 42 is thus defined by the radially inwardly extending
portion 44, part of the original axially extending portion
46 and a radially outwardly extending portion 54, and
together these define a circumferentially extending se-
curing channel 56.

[0033] The purpose of the radially extending securing
channel 56, once formed, isto secure the mounting mem-
ber 24 to the burner 30 without the need for welding or
similar operations. As can be seen in Figs. 5 and 6, the
mounting member 24 defines a circumferential inner rim
58 which, when the burner 30 is in the part-manufactured
condition, is located adjacent to, and radially outwardly
of, the axially extending portions 46 of the projections 42.
As the flange 48 is subsequently deformed in the manner
described above, part of the axially extending portion 46
of each projection 42 deforms around the circumferential
inner rim 58 to define the radially outwardly extending
portion 54, thereby resulting in the formation of the cir-
cumferentially extending securing channel 56 with the
circumferential inner rim 58 located therein.

[0034] The provision of a securing member 32 having
a circumferential inner rim 36 including a plurality of slots
40 provides significant advantages over the prior art.
[0035] In particular, due to presence of the slots 40
and hence due to the fact that the circumferential inner
rim 36 of the securing member 32 is discontinuous and
defined by the plurality of projections 42, the force re-
quired to bend the circular flange 48 of the inner cylindri-
cal wall 18 in the radially outwards direction to secure it
to the securing member 32, and to thereby secure the
mounting member 24 to the burner 30, is substantially
reduced when compared to a securing member without
slots. This is because the force required to bend the pro-
jections 42 is substantially less than the force that would
be required to bend a securing member having a contin-
uous circumferential inner rim defined, for example, by
a continuous circumferential radially inwardly extending
portion 44 and a continuous circumferential axially ex-
tending portion 46.

[0036] Stresses in the circular flange 48 and in the se-
curing member 32 are consequently also reduced, lead-
ing to areduced likelihood of failure of the burner 30 when
it is subjected to cyclic stresses in use as a result of rapid
temperature variations.

[0037] Although embodiments of the invention have
been described in the preceding paragraphs with refer-
ence to various examples, it should be appreciated that
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various modifications to the examples given may be
made without departing from the scope of the present
invention, as claimed.

[0038] For example, the securing member 32 may in-
clude any suitable number of slots 40, and hence projec-
tions 42. The projections 42 may have a different config-
uration to that illustrated in the drawings.

[0039] The slots 40, and hence projections 42, may
not be equispaced. The securing member 32 may be
secured to the outer cylindrical wall 16 by a method other
than a spinning operation.

Claims
1. Agas burner (30) including:

an outer substantially cylindrical wall (16) defin-
ing an internal cavity (20) for receiving a gas and
air mixture and including a plurality of apertures
(26) to allow a gas and air mixture to pass from
the internal cavity (20) to an outer surface (16a)
of the outer substantially cylindrical wall (16) for
combustion;

a securing member (32) attached to one end
(33) of the outer substantially cylindrical wall (16)
and including a circumferential inner rim (36) de-
fining a substantially circular opening (38);

an inner substantially cylindrical wall (18) locat-
ed inside the internal cavity (20) and defining at
one end (50) thereof a substantially circular
flange (48), the substantially circular flange (48)
extending axially through the substantially cir-
cular opening (38) in the securing member (32)
and in a radially outwards direction to thereby
secure the inner substantially cylindrical wall
(18) to the securing member (32);

characterised in that at least part of the circumfer-
ential inner rim (36) of the securing member (32)
extends in a radially outwards direction and includes
at least one slot (40).

2. A gas burner according to claim 1, wherein the cir-
cumferential inner rim (36) includes a plurality of said
slots (40) extending therearound.

3. Agas burner according to claim 2, wherein the slots
(40) are equispaced around the circumferential inner
rim (36).

4. Agasburneraccording to claim 2 or claim 3, wherein
the plurality of slots (40) are arranged so that the
circumferential inner rim (36) is defined by a plurality
of projections (42).

5. A gas burner according to claim 4, wherein the pro-
jections (42) are equispaced around the circumfer-
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ential inner rim (36).

A gas burner according to claim 4 or claim 5, wherein
each projection (42) includes a radially inwardly ex-
tending portion (44), an axially extending portion (46)
extending in an axial direction outwardly away from
said one end (33) of the outer substantially cylindrical
wall (16), and a radially outwardly extending portion
(54).

Agas burner according to claim 6, wherein the axially
extending portions (46) of the plurality of projections
(42) define the substantially circumferential inner rim
(36) of the substantially circular opening (38) and are
arranged to facilitate location of the circular flange
(48) of the inner substantially cylindrical wall (18) in
the substantially circular opening (38).

A gas burner according to claim 6 or claim 7, wherein
part of the axially extending portion (46) of each pro-
jection (42) is arranged to be bent in a radially out-
wards direction to define the radially outwardly ex-
tending portion (54).

A gas burner according to any of the preceding
claims, wherein the gas burner (30) includes a
mounting member (24) secured thereto by the se-
curing member (32).

A gas burner according to claim 9 when dependent
on any of claims 6 to 8, wherein the mounting mem-
ber (24) includes a substantially circumferential inner
rim (58) located between the radially inwardly ex-
tending portion (44) and the radially outwardly ex-
tending portion (54) of each of the plurality of projec-
tions (42) to thereby secure the mounting member
(24) to the gas burner (30).

A method for manufacturing a gas burner (30) ac-
cording to any of the preceding claims, the method
comprising:

(i) locating the substantially circular flange (48)
in the substantially circular opening (38) so that
the substantially circular flange (48) extends
through the substantially circular opening (38),
and

(ii) deforming the substantially circular flange
(48) in a radially outwards direction to secure
the inner substantially cylindrical wall (18) to the
securing member (32);

wherein step (ii) causes deformation of at least part
of the circumferential inner rim (36) of the securing
member (32) in a radially outwards direction.

A method according to claim 11 when dependent on
any of claims 6 to 10, wherein the method comprises
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13.

14.

locating the substantially circumferential inner rim
(36) of the mounting member (24) radially outwardly
of the axially extending portion (46) of each of the
plurality of projections (42), and thereafter perform-
ing step (ii), wherein step (ii) causes deformation of
part of the axially extending portion (46) of each of
the plurality of projections (42) to form said radially
outwardly extending portion (54).

A method according to claim 12, wherein the radially
inwardly extending portions (44) and the radially out-
wardly extending portions (54) of each of the plurality
of projections (42) formed by step (ii) define a cir-
cumferential securing channel (56) in which the cir-
cumferential inner rim (58) of the mounting member
(24) is located.

A heating appliance including a gas burner (30) ac-
cording to any of claims 1 to 10 or a gas burner (30)
manufactured in accordance with the method of any
of claims 11 to 13.
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