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Description

[0001] The present invention relates to a burner for a
combustion unit, e.g. in gas boilers.

[0002] The combustion units of the known art comprise
a combustion chamber with a heat exchanger, a burner
connected to the combustion chamber for generating
heat by means of the combustion of a combustible gas
mixture and combustion air inside the combustion cham-
ber, and also a supply duct for supplying the gas mixture
and air to the burner.

[0003] The burner comprises:

- aframe of impervious material, which can be con-
nected to the combustion chamber and which sup-
ports a diffuser made of gas-pervious material, and

- a combustion surface (the so-called combustion
head) formed by a portion of the diffuser and intend-
ed to be facing into the combustion chamber and to
be surrounded by the frame so that a gas mixture
conveyed through the diffuser may be combusted
over the combustion surface in the form of a flame
scheme.

[0004] Inaknown solution,the combustion surface and
the frame are made in a single piece of high temperature
resistant sheet metal perforated at the combustion sur-
face and impervious at the frame. This solution is disad-
vantageous due to the formation of breaks caused by
increased thermal gradients between very hot areas and
relatively cold areas.

[0005] Similar breaks have also been observed in a
further known solution, in which the combustion surface
of perforated sheet and the frame of impervious sheet
were assembled for example, by means of welding spots.
[0006] To obviate the breaks due to the thermal stress-
es, itisknownto the inventors to position a flexible porous
layer on the perforated sheet, for example a fabric or a
metallic fiber mesh which serves both as combustion sur-
face, moving the combustion area away from the sheet,
and as heatinsulator, at the cost of having to provide and
assemble an additional and costly component.

[0007] Itis also known to make a frame in two pieces,
a front frame portion and a rear frame portion, and sand-
wich one diffusion layer between the front frame portion
and the rear frame portion, thus connecting the two
frames and the diffusion layer together by means of weld-
ing, by means of screws or by means of mechanical de-
formation methods.

[0008] This solution allows different materials to be
used for the frame and for the diffusion layer, the mate-
rials selected for the specific functions to be optimized
and the use of high thermal resistance materials (and
therefore quite costly) to be limited to the diffuser layer
alone.

[0009] However, while the welding and also the con-
nections by means of mechanical deformation (screwing,
riveting, tox-clinching, nailing, stapling) are easily carried
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out on two metal layers, they have volume problems and
higher costs if applied to packs of three or more layers
of material. Moreover, the need for an accurate mutual
positioning in the press or welder of more than two sheets
or layers of stacked materials slows down the manufac-
turing of the burner.

[0010] Therefore, it is the object of the present inven-
tion to provide a burner and a method for the manufac-
turing thereof, having features such as to obviate at least
some of the drawbacks of the known art.

[0011] It is a particular object of the invention to pro-
pose a burner having such features as to simplify and
economize manufacturing.

[0012] Further objects of the invention relate to an im-
proved resistance to the thermal stresses of the burner.
[0013] This and other objects are achieved by means
of a burner according to claim 1. The dependent claims
relate to preferred and advantageous embodiments.
[0014] According to one aspect of the invention, a gas
burner is proposed, which is suitable for a combustion
unit of the type having a first housing part (combustion
housing) that internally delimits a combustion space, a
second housing part (gas supply housing) that internally
delimits a gas supply space, aburnerinterposed between
the first housing part and the second housing part,

in which the burner comprises:

- afrontframe of sheet metal forming a front opening,

- arear frame of sheet metal different from the front
frame and forming one or more rear openings over-
lapped with the front opening of the front frame,

- adiffusersandwiched and retained between the front
and rear frames,

in which the frontand rear frames are connected together
by a mechanical fastening without welding (for example,
by means of tox-clinching) in a plurality of mutually
spaced discrete connection positions,

in which the sheet metal of the diffuser extends at least
partially around the connection positions and has recess-
es at the connection positions, so that the mechanical
fastening without welding (e.g. tox-clinching) involves on-
ly the two sheet metals of the front and rear frames, but
not also the diffuser.

[0015] Thereby, the mechanical fastening without
welding may be easily performed on two sheet metals
alone, thus obviating the difficulties of making tox-clinch-
ings on more than two sheets or layers.

[0016] This also allows to carry out the operations of
mechanical fastening without welding in connection po-
sitions which are distant from one another, and therefore
which may be carried out simultaneously, with a savings
of burner assembly time and cost which not only com-
pensates for, rather exceeds the greater cost of material
for the double sheet of the frame.

[0017] Moreover, the fact of not involving diffuser 4 in
the clinching allows diffuser 4 itself to have an extra level
of freedom for accommodating thermal expansions.
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[0018] In order to better understand the invention and
appreciate the advantages thereof, certain exemplary
non-limiting embodiments of the burner and the manu-
facturing method are described below, while reference
to the accompanying drawings, in which:

figure 1 is an exploded view of the burner according
to one embodiment,

figure 2 is a sectional view of a detail of the burner
in figure 1, during an assembly step,

figure 3 is a top view of an assembled burner accord-
ing to one embodiment,

figure 4 is a bottom view of an assembled burner
according to one embodiment,

figure 5is a top view of the components of the burner
in figure 3,

figure 6 is a bottom view of the components of the
burner in figure 3,

figure 7 is a top view of the burner in figure 3, partly
assembled,

figure 8 is a bottom view of the burner in figure 3,
partly assembled,

figure 9 is an enlarged view of a detail of a rear frame
with distributor of the burner in figure 3,

figure 10 is an enlarged view of a detail of a rear
frame with distributor and a diffuser of the burner in
figure 3,

figure 11 is an enlarged view of a connection detail
of the burner in figure 3,

figure 12 shows a combustion unit comprising the
burner according to the invention,

figures 13a and 13b show the shape of a separation
slit of a diffuser or of a distributor of the burner ac-
cording to embodiments.

[0019] The drawings show a gas burner 1 which is suit-
able for a combustion unit 10 of the type having a first
housing part (combustion housing) 11 that internally de-
limits a combustion space 12, a second housing part (gas
supply housing) 13 that internally delimits a gas supply
space 14, and burner 1 interposed between the first hous-
ing part 11 and the second housing part 13.

[0020] Burner 1 comprises a frame 2 of impervious
sheet metal having an outer peripheral portion 3 which
can be connected to atleast one of thefirst 11 and second
13 housing parts, a diffuser 4, for example of perforated
sheet metal, said diffuser 4 forming a combustion surface
5 surrounded by frame 2 and having an extension in a
longitudinal direction 6 and an extension in a transverse
direction 7, orthogonal to the longitudinal direction 6, in
which the extension of the combustion surface 5 in the
transverse direction 7 may be smaller than the extension
of the combustion surface 5 in the longitudinal direction
6, and in which the combustion surface 5 is intended to
face the combustion space 12 so that a gas mixture con-
veyed through diffuser 4 may be combusted over the
combustion surface 5 in the form of a flame scheme.
[0021] According to one aspect of the invention, frame
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2 comprises a front frame 20 of sheet metal forming a
front opening 22, and a rear frame 24 of sheet metal
different from the front frame 20 and forming one or more
rear openings 25 overlapped with the front opening 22
of the front frame 20. Diffuser 4 is sandwiched and re-
tained between the front 20 and rear 24 frames. The front
20 and rear 24 frames are connected to each other by
mechanical fastening without welding, for example by
means of tox-clinching (figures 3, 4, 11), in a plurality of
mutually spaced discrete connection positions 26. Dif-
fuser 4 extends at least partially around the connection
positions 26 and has recesses 27 at the connection po-
sitions 26, so that the mechanical fastening without weld-
ing (e.g. tox-clinching) involves only the two sheet metals
of the front 20 and rear 24 frames, but not also the sheet,
or more generally, the layer of material of diffuser 4.
[0022] Thereby, the mechanical fastening without
welding may be easily performed on two sheet metals
alone, thus obviating the difficulties and volume restraints
of making airtight mechanical fastenings on more than
two sheets or layers.

[0023] This also allows carrying out the operations of
mechanical fastening without welding in connection po-
sitions 26 which are distant from one another, and there-
fore which may be carried out simultaneously, with a sav-
ing of time and assembly cost of burner 1 which not only
compensates for, rather exceeds the greater cost of ma-
terial for the double sheet of frame 2.

[0024] Mechanical fastenings without welding in par-
ticular include an airtight mechanical and/or shape con-
nection (for example, by means of the aforesaid
(tox-)clinching, non-through riveting, non-through sta-
pling, screwing, stapling, nailing) in discrete points
spaced apart from one another.

[0025] According to one embodiment, at least one of
the front 20 and rear 24 frames forms reliefs 28 at the
recesses 27 of the diffuser, said reliefs 28 having a shape
which is at least partly complementary with the shape of
the recesses 27 for an engagement thereof with certain
mutual positioning (figures 1, 9, 10).

[0026] The reliefs 28 may be bosses formed by press-
ing and having such a shape as to fill the corresponding
recesses 27. Advantageously, the reliefs 28 have an out-
line complementary to the shape of the outline of the
recesses 27.

[0027] Thereby, the shape engagement between the
reliefs 28 and the recesses 27, with a diffuser 4 "sand-
wiched" between the front frame 20 and the rear frame
24, provides a certain mutual positioning of diffuser 4 with
respect to frame 2.

[0028] According to a preferred embodiment, distance
29 (of the edge of recess 27) of the sheet metal or of the
layer of material of diffuser 4 from the connection position
26 is greater than three quarters of the diameter exten-
sion 30 or of the connection diameter (e.g. tox is 3 times
less than the diameter extension 30 or the connection
diameter, e.g. tox) (figure 4).

[0029] Preferably, distance 29 (of the edge of recess
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27) ofthe sheet metal or of the layer of material of diffuser
4 from the connection position 26 is equal to or greater
than the diameter extension 30 or the connection diam-
eter (e.g. toxis 1.5 times less than the diameter extension
30 or the connection diameter, e.g. tox) (figure 4). This
facilitates the airtight mechanical connection of two sheet
metals alone and at the same time allows a sufficient
compacting and seal of the three overlapped sandwiched
sheets/layers.

[0030] Advantageously, the reliefs 28 substantially are
planar and delimited by a peripheral edge 31 thereof
shaped as a step. Moreover, the peripheral edge 31 of
the reliefs 28, as well as the peripheral edge 32 of the
recesses 27, preferably extends as an arc of circle around
(and possibly concentric to) the connection position 26.
This facilitates the positioning and centering of the pieces
being pressed and the carrying out of the mechanical
fastening without welding (for example, by means of tox-
clinching) and allows an improved planarity and hold of
the overlapped sandwiched sheets/layers.

[0031] Advantageously, the recesses 27 and also the
reliefs 28 are "open" on an outer side thereof facing away
from the combustion surface 5 (figures 1, 4, 10), i.e. the
peripheral edges 31, 32 thereof are interrupted by a cut-
ting or by an outer side edge 34 of diffuser 4.

[0032] To facilitate the impervious connection of frame
2 to housing 11, 13 of the combustion unit 10, the front
frame 20 extends over the whole longitudinal length, lat-
erally past the outer side edge 34 of diffuser 4 (figure 4).
[0033] According to one embodiment, the connection
positions 26 are arranged along two straight connection
lines 33 parallel to the longitudinal direction 6 and ar-
ranged on two opposite sides of the combustion surface
5. At least three connection positions 26 are arranged
along each connection line 33, for example from 3 to 6,
or 5 connection positions 26 (figure 4).

[0034] The connection positions 26 positioned in se-
quence along a same connection line 33 preferably are
equally spaced from one another.

[0035] As further advantage, burner 1 is without con-
nection positions 26 outside the two connection lines 33
in order to reduce the mechanical stresses due to the
prevention of thermal expansions at the connection po-
sitions 26.

[0036] According to a further aspect of the invention,
should the extension of the combustion surface 5in trans-
verse direction 7 be less than the extension of the com-
bustion surface 5 in longitudinal direction 6, diffuser 4
forms (at the combustion surface 5) a plurality of seg-
ments 8 of perforated sheet, mutually separated by
means of through separation slits 9, and the through sep-
aration slits 9 extend in the transverse direction 7 for at
least half or at least three quarters of the extension of
the combustion surface 5 in the transverse direction 7.
[0037] This allows an uncoupling of the thermal defor-
mations of the individual segments 8 and obviates the
occurrence of buckling due to thermal expansion in dif-
fuser 4.
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[0038] Advantageously, the through separation slits 9
extend in the transverse direction 7 for substantially the
whole extension of the combustion surface 5in the trans-
verse direction 7. This places the ends of the separation
slits 9 in less hot areas of the burner and reduces thermal
distortion, and the risk of formation of cracks at the ends
of the separation slits 9.

[0039] According to one embodiment, the combustion
surface 5 may substantially be flat and the separation
slits 9 may substantially be rectilinear and possibly par-
allel to one another.

[0040] According to a further embodiment, the com-
bustion surface 5 may be the one of a shell curved to-
wards the combustion side, advantageously a semi-cyl-
inder or a cylinder portion, preferably with constant cross
section (in a transverse plane orthogonal to the longitu-
dinal direction 6), with the exception of the local interrup-
tions due to the separation slits 9 and to the perforation.
[0041] In this embodiment, the separation slits 9 ad-
vantageously are rectilinear from a top view and in the
shape of an arc of circle in cross section, as shown in
figures 1, 3, 7. The separation slits 9 advantageously are
parallel to one another.

[0042] According to one embodiment, the separation
slits 9 have a width in the longitudinal direction 6 which
is greater than 1/80 of the longitudinal length 15 of at
least one of the adjacent segments 8 of perforated sheet
(in particular, of the longest adjacent segment 8), but
which is not greater than 1.5 mm. This reconciles the
uncoupling need of the thermal deformations of the indi-
vidual segments 8 with the need to make a perforated
combustion surface 5 without excessive concentrations
of pervious areas.

[0043] According to one embodiment, the perforation
of diffuser 4 does not extend up to the separation slits 9
(figure 10). The separation slits 9 (figure 10) are delimited
by transverse edges 17 of the segments 8 which are
smooth or with continuous pattern. The smoothness of
the transverse edges 17 obviates the occurrence of
notching and the formation of cracks. An exception may
be the formation of grooves or release holes formed at
the ends of the separation slits 9, which will be described
below.

[0044] The segments 8 of perforated sheet advanta-
geously have a length 15 in the longitudinal direction 6
which substantially is constant and/or substantially
equal, in order to ensure properties of thermal capacity,
temperature distribution, thermal and mechanical stress-
es, and also a perviousness distribution to the gas mix-
ture, which are as uniform as possible and accordingly,
to obtain operating properties of the burner which are as
uniform, certain and predictable as possible.

[0045] According to one embodiment, the segments 8
of perforated sheet advantageously have a length 15 in
the longitudinal direction 6 which is less than a width 16
thereof in the transverse direction 7. l.e., the individual
segments 8 of the combustion surface 5 are "locally"
elongated in the transverse direction 7, while the whole
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combustion surface 5 is "globally" elongated in the lon-
gitudinal direction 6. Thereby, the thermal expansions of
the individual segments 8 in longitudinal direction 6 may
not be added together due to the separation slits 9, and
the thermal expansions of the individual segments 8 in
transverse direction 7 may be absorbed due to a curva-
ture outside the plane of frame 2. Such a curvature occurs
systematically in the direction of the combustion space
12 due to the thermal flexure of diffuser 4 towards the
hottest side thereof.

[0046] According to one embodiment (figures 1, 5),
burner 1 comprises two closing portions 18 of sheet metal
extending outside the plane of frame 2 and closing oth-
erwise free, longitudinal end spaces 19 between the com-
bustion surface 5 and frame 2.

[0047] This allows the manufacturing of diffuser 4 to
be simplified due to an easier forming of the perforated
sheet by means of simple folding (around one longitudi-
nal axis alone), for example in a press, and to simple
portions of sheet "cap", preferably impervious, for closing
burner 1 in the longitudinal end areas 19. In the known
art, such a closure of the end portions required forming
spherical metal mesh caps.

[0048] In the embodiment shown in the drawings, the
two closing portions 18 are of non-perforated sheet met-
al.

[0049] The closing portions 18 may be shaped (for ex-
ample, by means of a press) as part (e.g. one quarter)
of a spherical cap to obtain a gradual transition between
the plane of frame 2 and the upper area of the combustion
surface 5. Alternatively, the closing portions 18 may be
shaped as flat portions with or without stiffening ribs. Ad-
vantageously, the closing portions 18 have a double cur-
vature cross section with a first rounded joining area be-
tween a flat portion of the frame and the closing portion
18, and with a second rounded joining area between the
closing portion and the combustion surface, in which the
second joining area has an offsetting curvature which is
opposite to the curvature of the first joining area.

[0050] It is particularly advantageous to form at least
one or both the closing portions 18 together with frame
2, for example together with a front frame 20 which is
described below, in a single piece of sheet metal, for
example forming or folding the closing portions 18 out-
side the plane of frame 2 along transverse edges 21 of
a front opening 22 of frame 2 (figures 1, 5, 6).

[0051] This saves connecting material and costs and
increases the air-tightness of the connection between
the combustion surface 5 and frame 2.

[0052] According to a further embodiment, burner 1
may comprise a distributor 23, preferably of perforated
sheet with larger openings than the perforation openings
of diffuser 4. Distributor 23 is arranged on the side of
diffuser 4 opposite to the combustion side and may have
a similar shape to the one of the combustion surface 5,
for example a planar or curved shape or a shape of a
portion of cylinder.

[0053] According to one embodiment, also distributor
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23 may form a plurality of segments 8 of perforated
sheet, mutually separated by means of through separa-
tion slits 9, and in which the through separation slits 9’
extend in the transverse direction 7 for at least half or at
least three quarters of the extension of distributor 23 in
the transverse direction 7.

[0054] The through separation slits 9’ of distributor 23
extend in the transverse direction 7 for substantially the
whole extension of distributor 23 in the transverse direc-
tion 7.

[0055] The separation slits 9 may substantially be rec-
tilinear and possibly parallel to one another.

[0056] If distributor 23 has the shape of a semi-cylinder
or a portion of cylinder, preferably with constant cross
section (in a transverse plane orthogonal to the longitu-
dinal direction 6), the separation slits 9’ advantageously
are rectilinear from a top view and in the shape of an arc
of circle in cross section, as shown in figure 1. The sep-
aration slits 9’ advantageously are parallel to one anoth-
er.

[0057] According to one embodiment, the separation
slits 9’ of distributor 23 have a width in the longitudinal
direction 6 which is greater than 1/80 of the longitudinal
length 15’ of at least one of the adjacent segments 8’ of
perforated sheet (in particular, of the longest adjacent
segment 8'), but which is not greater than 1.5 mm.
[0058] According to one embodiment, the perforation
of distributor 23 does not extend up to the separation slits
9’ (figure 1). The separation slits 9’ are delimited by edges
of the segments 8’ which are smooth or with continuous
pattern. An exception may be the formation of grooves
or release holes formed at the ends of the separation
slits 9, which will be described below.

[0059] The segments 8’ of perforated sheet of distrib-
utor 23 advantageously have a substantially constant
and/or substantially equal length 15’ in the longitudinal
direction 6.

[0060] According to one embodiment, the segments 8’
of perforated sheet of distributor 23 advantageously have
a length 15’ in the longitudinal direction 6 which is less
than a width 16’ thereof in the transverse direction 7.
[0061] According to embodiments, to reduce or elimi-
nate an undesired notching effect, one or both the ends
of the separation slits 9, 9’ of the diffuser or of the dis-
tributor may form stress-releasing holes or grooves which
are rounded and widened with respect to the width of the
separation slit 9, 9’ (figure 13a).

[0062] According to a further embodiment (figure 13b),
the separation slit(s) 9, 9’ of the diffuser or of the distrib-
utor may form, along the extension thereof in transverse
direction, a plurality of holes or grooves which are round-
ed and widened with respectto the width of the separation
slit9, 9’, and possibly arranged in an equally spaced man-
ner. This facilitates the manufacturing and the shape ac-
curacy of the separation slits.

[0063] According to one embodiment, the front frame
20 and the rear frame 24 both are made of sheet metal
having a lower resistance to high temperatures than the
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material of diffuser 4. In advantageous example embod-
iments, the frontframe 20 and the rear frame 24 are made
of stainless steel sheet. Diffuser 4 may be chosen in the
group comprising:

- perforated high thermal resistance sheet metal, e.g.
high temperature ferritic stainless steel,

- high thermal resistance metallic fiber fabric, e.g. Fe-
CrAl alloys,

- high thermal resistance metallic fiber mesh, e.g. Fe-
CrAl alloys,

- high thermal resistance ceramic or sintered porous
material, e.g. cordierite, FeCrAl alloys and NiCrFe
alloys,

- metal wire mesh/net

- bilayer or multilayer structures consisting of two or
more layers made of the materials listed above.

[0064] According to one embodiment, (preferably all)
the discrete connection positions 26 between the front
frame 20 and the rear frame 24 are formed in a same
connection plane 35, at one or more flat portions of sheet
36 of the front frame 20 and of the rear frame 24 parallel
to the connection plane 35.

[0065] Making connection positions 19 in extending
portions of sheet 21 tending to be planar allows using
punches, presses and matrixes for making mechanical
connections between the front frame 20 and the rear
frame 24 in a quick and repeatable manner.

[0066] In the presentdescription, the term "connection
position" means "connection or connection point without
spatial limitation to one point alone in the mathematical
sense".

[0067] Advantageously, the connection positions 26
are spaced apart from one another by at least 20 mm.
This allows all the connections to be made simultane-
ously in a single step by means of a press or by means
of a spot welder.

[0068] According to one embodiment, the boundary
line 37 is formed by an edge of the front frame 20 or,
exceptionally and less preferably, of the rear frame 24,
which extends uninterruptedly all around the combustion
surface 5 and therefore, around the diffusion area.
[0069] The outer peripheral portion 3 of frame 2 pref-
erably is flat to facilitate a connection thereof which is
impervious to housing 11, 13 of the combustion unit 10.
[0070] According to a further embodiment, the bound-
ary line 37 extends in a single boundary plane which may
be parallel or identical to the plane of the outer peripheral
portion 3 of frame 2.

[0071] In one embodiment, the rear frame 24 forms a
perforated sheet portion 38 which forms the aforesaid
rear openings 25 in the shape of a perforation which
serves the function of distributing the combustible gas
mixture towards diffuser 4 in the desired manner.
[0072] The perforated sheet portion 38 may have a
shape which is complementary to the shape of the per-
forated portion of diffuser 4 and extending adjacent to or
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[0073] Alternatively, the perforated sheet portion 38
may have a shape which is non-complementary to the
shape of the perforated portion of diffuser 4.

[0074] In one embodiment, diffuser 4 forms a fold 39,
extending along the boundary line 37, which forms a sep-
aration line between the combustion surface 5 and an
outer edge 40 of diffuser 4, which is sandwiched between
the front frame 20 and the rear frame 24.

[0075] The frontframe 20, diffuser 4 and the rear frame
24 are mutually connected to one another so as to form
a preassembled, self-supporting frame-diffuser unit
which may be transported, stored and mounted in the
combustion unit 10 as a single piece.

[0076] Burner 6 may be made by means of the follow-
ing steps:

A1) forming a front frame 20 in a single piece of sheet
metal with a front opening 22 delimited along a
boundary line 37,

A2) forming a rear frame 24 in a single piece of sheet
metal different from the front frame 20 and with one
or more rear openings 25,

A3) sandwiching a diffuser 4 between the front 20
and rear 24 frames,

B) connecting the front 20 and rear 24 frames to-
gether by mechanical fastening without welding (for
example, by means of tox-clinching) in a plurality of
mutually spaced discrete connection positions 26,
C) before connecting the front 20 and rear 24 frames
together, extending diffuser 4 at least partially
around the connection positions 26 and forming re-
cesses 27 in diffuser 4 at the connection positions
26, so that the mechanical fastening without welding
(e.g. tox-clinching) involves only the two sheet met-
als of the front 20 and rear 24 frames, but not also
diffuser 4.

[0077] The combustion unit10 may be made by means
of the following steps:

preparing the first housing part 11,

preparing the second housing part 13,

fastening burner 1 by means of frame 2 thereof be-
tween the first housing part 11 and the second hous-
ing part 13.

[0078] The furtherfeatures of the method were already
described with reference to the structure of burner 1 and
are not repeated here for brevity of description.

Claims

1. Burner (1) comprising:

- afrontframe (20) of sheet metal forming a front
opening (22),
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- arear frame (24) of sheet metal different from
the front frame (20) and forming one or more
rear openings (25) overlapped with the front
opening (22) of the front frame (20),

- a diffuser (4) sandwiched and retained be-
tween the front (20) and rear (24) frames,

wherein the front (20) and rear (24) frames are con-
nected to each other by mechanical fastening with-
out welding in a plurality of mutually spaced discrete
connection positions (26), wherein the diffuser (4)
extends at least partially around the connection po-
sitions (26) and has recesses (27) at the connection
positions (26), so that the mechanical fastening with-
out welding involves only the two sheet metals of the
front (20) and rear (24) frames, but not also the dif-
fuser (4).

Burner (1) according to claim 1, wherein at least one
of the front (20) and rear (24) frames forms reliefs
(28) at the recesses (27) of the diffuser (4), said re-
liefs (28) having a shape at least partly complemen-
tary with the shape of recesses (27) for an engage-
ment thereof with certain mutual positioning.

Burner (1) according to claim 2, wherein the reliefs
(28) are bosses formed by pressing and having such
a shape as to fill the corresponding recesses (27).

Burner (1) according to claim 2 or 3, wherein the
reliefs (28) have an outline complementary to the
shape of the outline of the recesses (27).

Burner (1) according to one of the preceding claims,
wherein:

- the distance (29) of the edge of the recess (27)
of the sheet metal of the diffuser (4) from the
connection position (26) is greater than three
fourths of the diameter of the connection position
and smaller than 3 times the diameter of the con-
nection position, or

- the distance (29) of the edge of the recess (27)
of the sheet metal of the diffuser (4) from the
connection position (26) is equal to or greater
than the diameter of the connection position and
1.5 times smaller than the diameter of the con-
nection position (26).

Burner (1) according to one of the preceding claims,
wherein the reliefs (28) are substantially planar and
delimited by a peripheral edge thereof (31) shaped
as a step.

Burner (1) according to one of the preceding claims,
wherein a peripheral edge (31) of the reliefs (28), as
well as a peripheral edge (32) of the recesses (27)
extends as acirculararc concentric to the connection
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position (26).

Burner (1) according to one of the preceding claims,
wherein the connection positions (26) are arranged
along two straight connection lines (33) parallel to
the longitudinal direction (6) and arranged on two
opposite sides of the combustion surface (5),
wherein along each connection line (33) at least
three connection positions (26) are arranged, or from
3 to 6 connection positions (26), or 5 connection po-
sitions (26).

Burner (1) according to claim 8, being free from con-
nection positions (26) outside the two connection
lines (33).

Burner (1) according to any one of the preceding
claims, wherein:

- the diffuser (4) is of perforated sheet metal and
forms a combustion surface (5) surrounded by
one of the front or rear frames,

- the combustion surface (5) has an extension
in a longitudinal direction (6) and an extension
in a transverse direction (7), orthogonal to the
longitudinal direction (6), wherein the extension
of the combustion surface (5) in the transverse
direction (7) is smaller than the extension of the
combustion surface (5) in the longitudinal direc-
tion (6),

- at the combustion surface (5), the diffuser (4)
forms a plurality of segments (8) of perforated
sheet, mutually separated by through separa-
tion slits (9),

- the through separation slits (9) extend in the
transverse direction (7) by at least half or at least
three quarters of the extension of the combus-
tion surface (5) in the transverse direction (7).

Burner (1) according to any one of the preceding
claims, comprising two closing portions (18) of sheet
metal extending outside the plane of the frame (2)
and close longitudinal end spaces (19) between the
combustion surface (5) and the frame (2).

Burner (1) according to claim 11, wherein the closing
portions (18) are impervious to the passage of gas.

Method for manufacturing a burner (1), comprising:

A1) forming a front frame (20) in a single piece
of sheet metal with a front opening (22) delimited
along a boundary line (37),

A2) forming a rear frame (24) in a single piece
of sheet metal different from the front frame (20)
and with one or more rear openings (25),

A3) sandwiching a diffuser (4) between the front
(20) and rear (24) frames,
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B) connecting the front (20) and rear (24) frames
together by mechanical fastening without weld-
ing in a plurality of mutually spaced discrete con-
nection positions (26),

C) before connecting the front (20) and rear (24)
frames together, extending the diffuser (4) at
least partially around the connection positions
(26) and forming recesses (27) in the diffuser
(4) at the connection positions (26), so that the
mechanical fastening without welding involves
only the two metal sheets of the front (20) and
rear (24) frames, but not also the diffuser (4).
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