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Description

[0001] Itisthe objectof the presentinvention a portable
gas heater, in particular a liquefied propane gas (LPG),
of the type represented in Figure 10. This type of known
heaters generally comprises:

- asupport structure,

- aburnerunit connected to the support structure and
having:

- acombustion chamber formed by a side wall, a front
grid connected to a front end of the side wall to allow
the outflow of hot combusted gases from the com-
bustion chamber, and a rear wall connected to a rear
portion of the side wall,

- asupply tube for supplying the fuel gas, said supply
tube having a front length extending through the rear
wall to the inside of the combustion chamber and a
rear length extending outside of the combustion
chamber,

- adiffusor or flame spreader member connected to
an outlet port of the front length of the supply tube
and shaped to prevent a reverse flow of flame in the
tube,

- a control unit for adjusting the supply of fuel gas to
the burner, said control unit being connected to the
support structure and having:

- anadjustment conduit with an inlet opening connect-
able to a fuel gas source and a gas outlet opening
connected to the outer length of the supply tube,

- valve means arranged in the adjustment conduit and
suitable to adjust the flow rate of the flow in said
adjustment conduit.

[0002] The single components of the known portable
heaters are assembled and made integral by irreversible
connection procedures such as weldings, metal press-
ing, mechanical flaring, and, in some cases, by screws
or bolts engaging two or more components to be con-
nected, respectively. Fig. 10 illustrates a portable gas
heater of the prior art, in which the single components
are connected together by weldings.

[0003] The known portable heaters, while being relia-
ble and structurally resistant, have some drawbacks. The
assembling requires long times and skilled labour, and
the replacement of single worn or damaged components
is very difficult. Furthermore, due to the different thermal
dilations of the single components, the weldings have to
be over-dimensioned in order to resist the thermal ten-
sions that occur during the operation of the heater.
[0004] Therefore, the object of the present invention is
to provide a portable gas heater of the type described
above, as well as a manufacturing procedure of such a
portable gas heater, having characteristics such as to at
least in part obviate the drawbacks mentioned with ref-
erence to the prior art.

[0005] A particular object of the invention is to provide
a portable gas burner having characteristics such as to
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simplify and make the assembling quicker without the
need for skilled labour.

[0006] A further object of the invention is to provide a
portable gas burner having characteristics such as to fa-
cilitate the replacement of single worn or damaged com-
ponents.

[0007] These and other objects are achieved by a port-
able gas heater comprising:

- a support structure having a front side and a rear
side opposite the front side,

- atubularside wall connected to the support structure
and having a longitudinal axis, said tubular wall de-
fining internally a combustion chamber and having
a front end facing the front side and open to allow
the outflow of hot combusted gases from the com-
bustion chamber, as well as a rear end facing the
rear side,

- optionally, a protection grid connected to the front
end of the side wall

- arear wall connected to the side wall near the rear
end and defining the combustion chamber towards
the rear side,

- asupply tube for supplying fuel gas to the combus-
tion chamber, said supply tube having a front length
extending through the rear wall to the inside of the
combustion chamber and a rear length extending
outside of the combustion chamber,

- aflamespreader member connected to an outlet port
of the front length of the supply tube and shaped to
prevent a reverse flow of flame in the tube,

in which at least one of the connections:

- between the supply tube and the support structure,

- between the flame spreader member, the supply
tube, and the rear wall,

- between the rear wall and the side wall is composed
of a clearance fit.

[0008] The object of the invention is further achieved
by a portable gas heater comprising:

- a support structure having a front side and a rear
side opposite the front side,

- atubular side wall connected to the support structure
and having a longitudinal axis, said tubular wall de-
fining internally a combustion chamber and having
a front end facing the front side and open to allow
the outflow of hot combusted gases from the com-
bustion chamber, as well as a rear end facing the
rear side,

- optionally, a protection grid connected to the front
end of the side wall

- arear wall connected to the side wall near the rear
end and defining the combustion chamber towards
the rear side,

- a supply tube for supplying fuel gas to the combus-
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tion chamber, said supply tube having a front length
extending through the rear wall to the inside of the
combustion chamber and a rear length extending
outside of the combustion chamber,

aflame spreader member connected to an outlet port
of the front length of the supply tube and shaped to
prevent a reverse flow of flame in the tube,

in which:

the side wall is locked to the support structure so as
to prevent a translation of the side wall, with respect
to the support structure, parallel to the longitudinal
axis,

the rear length of the supply tube is inserted in a tube
seat of the support structure along a first connection
axis transversal to the longitudinal axis so as to pre-
vent a translation of the supply tube, with respect to
the support structure, parallel to the longitudinal axis
and a rotation of the supply tube, with respect to the
support structure, around an axis parallel to the lon-
gitudinal axis,

the flame spreader member is inserted from the front
side on the front length of the supply tube along a
second connection axis transversal to the first con-
nection axis and parallel to the longitudinal axis
the front length of the supply tube and the flame
spreader member are both inserted along the sec-
ond connection axis in a passage opening of the rear
wall,

the frontlength of the supply tube abuts from the rear
side against an abutment surface of the flame
spreader member so as to prevent a further transla-
tion of the flame spreader member with respect to
the supply tube towards the rear side,

the rear wall abuts from the front side against a stop
surface of the flame spreader member so as to pre-
vent a further translation of the rear wall towards the
rear side.

[0009] The object of the invention is further achieved
by a method for assembling a portable gas heater com-
prising:

- a support structure having a front side and a rear
side opposite the front side,

- atubular side wall connected to the support structure
and having a longitudinal axis, said tubular wall de-
fining internally a combustion chamber and having
a front end facing the front side and open to allow
the outflow of hot combusted gases from the com-
bustion chamber, as well as a rear end facing the
rear side,

- optionally, a protection grid connected to the front
end of the side wall

- arear wall connected to the side wall near the rear
end and defining the combustion chamber towards
the rear side,
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- asupply tube for supplying fuel gas to the combus-
tion chamber, said supply tube having a front length
extending through the rear wall to the inside of the
combustion chamber and a rear length extending
outside of the combustion chamber,

- aflamespreader member connected to an outlet port
of the front length of the supply tube and shaped to
prevent a reverse flow of flame in the tube,

in which said method comprises the step of carrying out
at least one of the connections:

- between the supply tube and the support structure,

- between the flame spreader member, the supply
tube, and the rear wall,

- between the rear wall and the side wall,

by a clearance fit.
[0010] The above-mentioned objects are further
achieved by a method for assembling a portable gas
heater comprising:

- a support structure having a front side and a rear
side opposite the front side,

- atubular side wall connected to the support structure
and having a longitudinal axis, said tubular wall de-
fining internally a combustion chamber and having
a front end facing the front side and open to allow
the outflow of hot combusted gases from the com-
bustion chamber, as well as a rear end facing the
rear side,

- optionally, a protection grid connected to the front
end of the side wall

- arear wall connected to the side wall near the rear
end and defining the combustion chamber towards
the rear side,

- asupply tube for supplying fuel gas to the combus-
tion chamber, said supply tube having a front length
extending through the rear wall to the inside of the
combustion chamber and a rear length extending

outside of the combustion chamber,

aflame spreader member connected to an outlet port
of the front length of the supply tube and shaped to
prevent a reverse flow of flame in the tube,

in which said method comprises the steps of:

locking the side wall to the support structure so as
to prevent a translation of the side wall, with respect
to the support structure, parallel to the longitudinal
axis,

inserting the rear length of the supply tube in a tube
seat of the support structure along a first connection
axis transversal to the longitudinal axis so as to pre-
vent a translation of the supply tube, with respect to
the support structure, parallel to the longitudinal axis
and a rotation of the supply tube, with respect to the
support structure, around an axis parallel to the lon-
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gitudinal axis,

- inserting the flame spreader member from the front
side on the front length of the supply tube along a
second connection axis transversal to the first con-
nection axis and parallel to the longitudinal axis,

- inserting the front length of the supply tube and the
flame spreader member both along the second con-
nection axis in a passage opening of the rear wall,

- forming an abutment surface at the flame spreader
member and abutting the front length of the supply
tube from the rear side against said abutment sur-
face so as to prevent a further translation of the flame
spreader member with respect to the supply tube
towards the rear side,

- forming a stop surface at the flame spreader member
and abutting the rear wall from the front side against
said stop surface so as to prevent a further transla-
tion of the rear wall towards the rear side.

[0011] By virtue of the single connections with insertion
and clearance fit along the connection axes, during the
assembling of the heater, a progressive reduction of the
degrees of freedom is achieved, until completely stiffen-
ing the structure thereof. Thus, the need is obviated to
carry out weldings or to use a high number of screws and
the manufacturing times and costs are reduced. All the
connections are reversible, and the replacement of single
damaged or worn components is considerably facilitated.
[0012] In order to better understand the invention and
appreciate the advantages thereof, some exemplary,
non-limiting embodiments will be described herein be-
low, with reference to the appended Figures, in which:
[0013] Fig. 1 is a perspective view of a portable gas
heater according to an embodiment, in which a part of
the housing was removed;

[0014] Fig.2illustratesthe heaterin Fig. 1 withan outer
housing completely removed;

[0015] Fig. 3 is a perspective view of a detail of the
heater in Fig. 1;

[0016] Fig. 4 is an exploded view of the heater in Fig. 1;
[0017] Fig.5isan enlarged view of some details in Fig.
4;

[0018] Fig. 6 shows a series of enlarged views of de-
tails of the heater according to an embodiment;

[0019] Fig. 7 shows a side view (with a partially re-
moved housing) of a burner according to an embodiment,
and two enlarged views of details of the heater;

[0020] Fig. 8 is a longitudinal sectional view of a port-
able heater according to an embodiment;

[0021] Fig. 9 is a schematized representation of the
constraints carried out during the assembling of a port-
able heater according to an embodiment;

[0022] Fig. 10 shows a gas heater according to the
prior art.

[0023] With reference to the figures, a portable gas
heater 1 comprises a support structure 2 having a front
side 3 and a rear side 4 opposite the front side 3. In
accordance with an embodiment, the support structure
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2 may comprise one or more resting feet 24 defining a
resting plane 25 and a normal use position of the heater 1.
[0024] The portable heater 1 further comprises:
[0025] a tubular side wall 5 connected to the support
structure 2 and having a longitudinal axis 6, the tubular
wall 5 defining internally a combustion chamber 7 and
having a front end 8 facing the front side 3 and open to
allow the outflow of hot combusted gases from the com-
bustion chamber 7, as well as a rear end 9 facing the
rear side 4,

[0026] optionally, a protection grid 10 connected to the
front end 8 of the side wall 5 and a outer housing 11,
[0027] arearwall 12 connected to the side wall 5 near
the rear end 9 and defining the combustion chamber 7
on the rear side 4,

[0028] a supply tube 13 for supplying fuel gas to the
combustion chamber 7, said supply tube 13 having a
front length 14 extending through the rear wall 12 to the
inside of the combustion chamber 7 and a rear length 15
extending outside of the combustion chamber,

[0029] a flame spreader member 16 connected to an
outlet port 17 of the front length 14 of the supply tube 13
and shaped to prevent areverse flow of flame in the tube
13.

[0030] According to a first aspect of the invention, at
least one of the connections:

- betweenthe supply tube 13 and the support structure
2,

- between the flame spreader member 16, the supply
tube 13, and the rear wall 12,

- between the rear wall 12 and the side wall 5

is composed of a clearance fit or an interference fit.
[0031] According to a second aspect of the invention,
the side wall 5 is locked to the support structure 2 so as
to prevent a translation of the side wall 5, with respect to
the support structure 2, parallel to the longitudinal axis
6, and

[0032] the rear length 15 of the supply tube 13 is in-
serted in a tube seat 18 of the support structure 2 along
a first connection axis 19 transversal to the longitudinal
axis 6 so as to prevent a translation of the supply tube
13, with respect to the support structure 2, parallel to the
longitudinal axis 6 and a rotation of the supply tube 13,
with respect to the support structure 2, around an axis
parallel to the longitudinal axis 6, and

[0033] the flame spreader member 16 is inserted from
the front side 3 on the front length 14 of the supply tube
13 along a second connection axis 20 transversal to the
first connection axis 19 and parallel to the longitudinal
axis 6, and

[0034] thefrontlength 14 of the supply tube 13 and the
flame spreader member 16 are both inserted along the
second connection axis 20 in a passage opening 21 of
the rear wall 12, and

[0035] the front length 14 of the supply tube 13 abuts
from the rear side 4 against an abutment surface 22 of
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the flame spreader member 16 so as to prevent a further
translation of the flame spreader member 16 with respect
to the supply tube 13 towards the rear side 4, and
[0036] the rear wall 12 abuts from the front side 3
against a stop surface 23 of the flame spreader member
16 so as to prevent a further translation of the rear wall
12 towards the rear side 4.

[0037] In accordance with a further aspect of the in-
vention, a method for assembling the heater 1 comprises
the step or steps of carrying out at least one of the con-
nections:

- betweenthe supply tube 13 and the support structure
2,

- between the flame spreader member 16, the supply
tube 13, and the rear wall 12,

- between the rear wall 12 and the side wall 5
by a clearance fit or an interference fit.

[0038] In accordance with a further aspect of the in-
vention, a method for assembling the heater 1 comprises
the steps of:

[0039] -locking the side wall 5 to the support structure
2 so as to prevent a translation of the side wall 5, with
respect to the support structure 2, parallel to the longitu-
dinal axis 6,

[0040] - inserting the rear length 15 of the supply tube
13 in a tube seat 18 of the support structure 2 along a
firstconnection axis 19 transversal to the longitudinal axis
6 so as to prevent a translation of the supply tube 13,
with respect to the support structure 2, parallel to the
longitudinal axis 6 and a rotation of the supply tube 13,
with respect to the support structure 2, around an axis
parallel to the longitudinal axis 6,

[0041] - inserting the flame spreader member 16 from
the front side 3 on the front length 14 of the supply tube
13 along a second connection axis 20 transversal to the
first connection axis 19 and parallel to the longitudinal
axis 6,

[0042] -inserting the front length 14 of the supply tube
13 and the flame spreader member 16 both along the
second connection axis 20 in a passage opening 21 of
the rear wall 12,

[0043] - forming an abutment surface 22 at the flame
spreader member 16 and abutting the front length 14 of
the supply tube 13 from the rear side 4 against said abut-
ment surface 22 so as to prevent a further translation of
the flame spreader member 16 with respect to the supply
tube 13 towards the rear side 4, - forming a stop surface
23 at the flame spreader member 16 and abutting the
rear wall 12 from the front side 3 against said stop surface
23 so as to prevent a further translation of the rear wall
12 towards the rear side 4.

[0044] By virtue ofthe single connections with insertion
and clearance fit along the connection axes, during the
assembling of the heater 1, a progressive reduction of
the degrees of freedom is achieved, until completely stiff-
ening the structure thereof. Thus, the need is obviated
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to carry out weldings or to use a high number of screws
and the manufacturing times and costs are reduced. All
the connections are reversible, and the replacement of
single damaged or worn components is considerably fa-
cilitated.

[0045] In accordance with an embodiment, the rear
wall 12 abuts from the rear side 4 against one or more
projections 26 of the flame spreader member 16 so as
to lock the rear wall 12 between the stop surface 23 and
the projection 26 and to prevent a translation thereof with
respect to the flame spreader member 16 in both direc-
tions along the second connection axis 20.

[0046] In accordance with a further embodiment, the
rear wall 12 is inserted in the rear end 9 of the side wall
5 and abuts from the rear side 4 against a stop surface
27 of the side walll 5 so as to prevent a further translation
of the rear wall 12 with respect to the side wall 5 towards
the front side 3.

[0047] Advantageously, the rear wall 12 is connected
to the side wall 5 by a geometrical coupling preventing a
relative rotation thereof around an axis parallel to the
longitudinal axis 6.

[0048] Inaccordance with a preferred embodiment, the
side wall 5 comprises a rigid metal sheet (e.g., in steel)
substantially cylindrical or frusto-conical, developing
concentrically around the longitudinal axis 6. A rear edge
9 of the side wall forms one or more, preferably four,
(preferably trapezoidal) grooves 28 or cavities open to-
wards the rear side 4 and suitable to receive coupling
portions 29 of the rear wall 12. The grooves 28 or cavities
are preferably formed in diametrically opposite positions,
or with a constant angular pitch along the perimeter of
the side wall 12.

[0049] The rear wall 12 may comprise a rigid metal
sheet (in steel) in the shape of a circular disc having an
outer diameter less than an inner diameter of the rear
end 9 of the side wall 5. The disc-shaped sheet defines
the above-mentioned passage opening 21 receiving the
supply tube 13 and the flame spreader member 16. The
rear wall 12 may further comprise a plurality of suction
openings for suctioning oxidizing air into the combustion
chamber 7.

[0050] In accordance with an embodiment, the rear
wall 12 comprises a reinforcing and coupling frame 30
that may be formed in a single piece with the disc-shaped
metal sheet, for example, by press forming, or manufac-
tured separately and subsequently connected thereto.
The frame 30 forms a reinforcing ring around the passage
opening and a plurality of (preferably four) ribs extending
from the reinforcing ring radially outwardly and having
free ends projecting beyond the outer perimeter of the
disc-shaped sheet and form the coupling portions 29.
The width of the coupling portions 29 may be less than
or equal to the width of the bottom (stop surface 27) of
the grooves 28 or cavities (for example, of the lesser
base in the case of trapezoidal grooves) of the side wall
5, so as to ensure an anti-rotation coupling with reduced
clearances.
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[0051] In accordance with a further embodiment, the
rear wall 12, preferably the reinforcing ring of the frame
30, forms a slit 31 near the passage opening 21 and an
enlargement screw 32 having a diameter larger than the
minimum width of the slit 31 is screwed therein to deform
the edge of the passage opening 21 radially inwardly and
thereby creating an interference coupling between the
rear wall 12 and the supply tube 13. Such interference
coupling is particularly useful to ensure a proper mutual
positioning of the two components in the assembling
step.

[0052] The side wall 5 may be locked to the support
structure 2 by a screw connection (Figure 2, screw 33)
or, alternatively, by a shape connection.

[0053] The insertion of the rear length 15 of the supply
tube 13 into the tube seat 18 of the support structure 2
preferably implement an interference fit and, still more
preferably, free from additional weldings or connection
members (e. g., screws).

[0054] Advantageously, the first connection axis 19
substantially perpendicular to the longitudinal axis 6 of
the side wall 5, for example, such first connection axis
19 may be perpendicular with respect to the resting plane
25 of the support structure 2.

[0055] In the preferred embodiment (Figs. 4, 7, 8), the
tube seat 18 comprises a tubular portion substantially
rectilinear and oriented according to such first connection
axis 19. The tube seat 18 may have an inner shape sub-
stantially complementary to the outer shape of a free end
(inlet end) of the rear length 15 of the supply tube 13, so
as to allow the insertion with interference of the latter.
The tube seat 18 may further form an abutment shoulder
42 forming a sure reference for the positioning (insertion
depth) of the supply tube 13 in the tube seat 18.

[0056] Similarly, the insertion of the flame spreader
member 16 on the front length 14 of the supply tube 13
alsoimplements a clearance fit and, preferably, free from
additional weldings or connection members (e.g.,
screws). Advantageously, the second connection axis 20
is concentric with the longitudinal axis 6, for example,
such second connection axis 20 may be substantially
parallel with respect to the resting plane 25 and horizontal
when the heater 1 is in the use position.

[0057] Ina preferred embodiment (Figure 3), the flame
spreader member 16 comprises a front plate 34 facing
the front side 3 and a plurality of rear wings 35 extending
fromthe front plate 34 towards the rear side 4 and defining
a rear seat receiving, by fitting, the outlet port 17 of the
supply tube 13.

In an embodiment, the rear wings 35 may elastically de-
flect outwardly to exert an elastic force onto the supply
tube 13 such as to elastically hold it into the rear seat.
The outlet port 17 of the supply tube 13 and the rear seat
of the flame spreader member 16 are aligned and orient-
ed according to the second connection axis 20. The same
rear wings 35 may form a shoulder, for example, a step,
which forms the above-mentioned abutment surface 22
against which the free edge of the outlet port 17 of the
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supply tube 13 abuts.

[0058] The flame spreader member 16 may further
form one or more, preferably two, stop wings 36 extend-
ing from the front plate 34 towards the rear side 4 and
possibly having a length larger than the length of the rear
wings 35. The free ends of the stop wings 36 are bent
radially outwardly (with respect to the rear seat of the
flame spreader member and the second connection axis)
and form the above-mentioned stop surface 23 against
which the rear wall 12 abuts. Advantageously, the stop
wings 36 may elastically deflect in a direction radial to
the second connection axis 20 and exert an elastic pre-
load (in a radially outer direction) on the rear wall 12 to
elastically hold it in place.

[0059] In accordance with a further embodiment, the
stop wings 36 form, near the bent free ends, one or more
(preferably two) projections 26 extending in a direction
transversal to the second connection axis 20 and, pos-
sibly, transversal to the extension direction of the bent
free ends. These projections 26 are suitable to abut from
the front side 3 against the rear wall 12 so that the rear
wall 12 is locked between the projections 26 and the bent
ends, without no possibility to translate with respect to
the flame spreader member 16 along the second con-
nection axis 20.

[0060] The supply tube 13 is a rigid metal tube (for
example, in steel) the front 14 and rear 15 lengths thereof
define therebetween an angle of preferably 90°.

[0061] The heater 1 may further comprise a control unit
37 for adjusting the supply of fuel gas to the supply tube.
Such control unit 37 includes an adjustment conduit 38
with an inlet opening 39 connectable to a fuel gas source
and an outlet opening 40 in communication with the outer
length 15 of the supply tube 13, as well as valve means
41 arranged in the adjustment conduit 38 and suitable to
adjust the flow rate of the flow in said adjustment conduit
38.

[0062] It shall be apparent that, to the portable gas
heater and the assembling method according to the
present invention, those of ordinary skill in the art, with
the aim of meeting contingent, specific needs, will be able
to make further modifications and variations, all of which
are in any case contained in the protection scope of the
invention, as defined by the following claims.

Claims
1. A portable heater (1) a gas, comprising:

- a support structure (2) having a front side (3)
and a rear side (4) opposite the front side (3),

- atubular side wall (5) connected to the support
structure (2) and having a longitudinal axis (6),
the tubular wall (5) defining internally a combus-
tion chamber (7) and having a front end (8) open
and facing the front side (3) as well as a rear
end (9) facing the rear side (4),
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- arear wall (12) connected to the side wall (5)
near the rear end (9) and defining the combus-
tion chamber (7) on the rear side (4),

- a supply tube (13) for supplying fuel gas to the
combustion chamber (7), said supply tube (13)
having a front length (14) extending through the
rear wall (12) to the inside of the combustion
chamber (7) and a rear length (15) extending
outside of the combustion chamber and con-
nected to the support structure (2),

- a flame spreader member (16) connected to
an outlet port (17) of the front length (14) of the
supply tube (13),

wherein:

- the side wall (5) is locked to the support struc-
ture (2) so as to prevent a translation of the side
wall (5), with respect to the support structure (2),
parallel to the longitudinal axis (6), and

- the rear length (15) of the supply tube (13) is
inserted in a tube seat (18) of the support struc-
ture (2) along a first connection axis (19) trans-
versal to the longitudinal axis (6) so as to prevent
atranslation of the supply tube (13), with respect
to the support structure (2), parallel to the lon-
gitudinal axis (6) and a rotation of the supply
tube (13), with respect to the support structure
(2), around an axis parallel to the longitudinal
axis (6), and

- the flame spreader member (16) is inserted
from the front side (3) on the front length (14) of
the supply tube (13) along a second connection
axis (20) transversal to the first connection axis
(19) and parallel to the longitudinal axis (6), and
- the front length (14) of the supply tube (13) and
the flame spreader member (16) are both insert-
ed along the second connection axis (20) in a
passage opening (21) of the rear wall (12), and
- the front length (14) of the supply tube (13)
abuts from the rear side (4) against an abutment
surface (22) of the flame spreader member (16)
so as to prevent a translation of the flame
spreader member (16) with respectto the supply
tube (13) towards the rear side (4), and

- the rear wall (12) abuts from the front side (3)
against a stop surface (23) of the flame spreader
member (16) so as to prevent a translation of
the rear wall (12) with respect to the flame
spreader member (16) towards the rear side (4).

The heater (1) according to claim 1, wherein the rear
wall (12) abuts from the rear side (4) against one or
more projections (26) of the flame spreader member
(16) so as to lock the rear wall (12) between the stop
surface (23) and the projection (26) and to prevent
atranslation thereof with respectto the flame spread-
er member (16) in both directions along the second
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10.

1.

connection axis (20).

The heater (1) according to claim 1 or 2, wherein the
rear wall (12) is connected to the side wall (5) by a
geometrical coupling preventing a relative rotation
thereofaround an axis parallel to the longitudinal axis

(6).

The heater (1) according to one of the preceding
claims, wherein a rear edge (9) of the side wall forms
one or more grooves (28) open towards the rear side
(4) receiving coupling portions (29) of the rear wall
(12).

The heater (1) according to the preceding claim,
wherein the rear wall (12) comprises:

- a circular disc-shaped metal sheet having an
outer diameter lesser than an inner diameter of
the rear end (9) of the side wall (5),

- a reinforcing frame (30) connected to the disc-
shaped sheet and forming a reinforcing ring
around the passage opening (21) and a plurality
of ribs extending fromthe reinforcing ring radially
outwardly and having free ends projecting be-
yond the outer perimeter of the disc-shaped
sheet and forming the coupling portions (29).

The heater (1) according to one of the preceding
claims, wherein the rear wall (12) forms a slit (31)
near the passage opening (21) and an enlargement
screw (32) having a diameter larger than the mini-
mum width of the slit (31) is screwed in said slit to
deform an edge of the passage opening (21) radially
inwardly.

The heater (1) according to one of the preceding
claims, wherein the side wall (5) is locked to the sup-
port structure (2) by a screw connection.

The heater (1) according to one of the preceding
claims, wherein the insertion of the rear length (15)
of the supply tube (13) into the tube seat (18) imple-
ments a fit without additional weldings and connec-
tion members.

The heater (1) according to one of the preceding
claims, wherein the first connection axis (19) is sub-
stantially perpendicular to the longitudinal axis (6).

The heater (1) according to one of the preceding
claims, wherein the insertion of the flame spreader
member (16) on the front length (14) of the supply
tube (13) implements a clearance fit free from addi-
tional weldings or connection members.

The heater (1) according to one of the preceding
claims, wherein the flame spreader member (16)
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comprises:

- a front plate (34) facing the front side (3),

- a plurality of rear wings (35) extending from
the front plate (34) towards the rear side (4) and
defining a rear seat receiving, by fitting, the out-
let port (17) of the supply tube (13),

- one or more stop wings (36) extending from
the front plate (34) towards the rear side (4) and
having free ends bent radially outwardly and
forming the stop surface (23).

12. The heater (1) according to claim 11, wherein:

- the rear wings (35) may deflect elastically out-
wardly and exert an elastic force on the supply
tube (13) to elastically hold it into the rear seat,
- the rear wings (35) form a shoulder that forms
the abutment surface (22),

- the stop wings (36) may deflect elastically and
exert an elastic pre-load onto the rear wall (12)
to elastically hold it in place.

13. A portable gas heater (1), comprising:

- a support structure (2) having a front side (3)
and a rear side (4) opposite the front side (3),
- atubular side wall (5) connected to the support
structure (2) and having a longitudinal axis (6),
the tubular wall (5) defining internally a combus-
tion chamber (7) and having a frontend (8) open
and facing the front side (3) as well as a rear
end (9) facing the rear side (4),

- arear wall (12) connected to the side wall (5)
near the rear end (9) and defining the combus-
tion chamber (7) on the rear side (4),

- a supply tube (13) for supplying fuel gas to the
combustion chamber (7), said supply tube (13)
having a front length (14) extending through the
rear wall (12) to the inside of the combustion
chamber (7) and a rear length (15) extending
outside of the combustion chamber and con-
nected to the support structure (2),

- a flame spreader member (16) connected to
an outlet port (16) of the front length (14) of the
supply tube (13),

wherein at least one of the connections:

- between the supply tube (13) and the support
structure (2),

- between the flame spreader member (16), the
supply tube (13) and the rear wall (12),

- between the rear wall (12) and the side wall (5)
is composed of a clearance fit.

14. A method for assembling a portable gas heater (1),
comprising:

10

15

20

25

30

35

40

45

50

55

14

- a support structure (2) having a front side (3)
and a rear side (4) opposite the front side (3),
- atubular side wall (5) connected to the support
structure (2) and having a longitudinal axis (6),
the tubular wall (5) defining internally a combus-
tion chamber (7) and having a front end (8) open
and facing the front side (3) as well as a rear
end (9) facing the rear side (4),

- arear wall (12) connected to the side wall (5)
near the rear end (9) and defining the combus-
tion chamber (7) on the rear side (4),

- a supply tube (13) for supplying fuel gas to the
combustion chamber (7), said supply tube (13)
having a front length (14) extending through the
rear wall (12) to the inside of the combustion
chamber (7) and a rear length (15) extending
outside of the combustion chamber and con-
nected to the support structure (2),

- a flame spreader member (16) connected to
an outlet port (16) of the front length (14) of the
supply tube (13),

said method comprising the step or steps of carrying
out at least one of the connections:

- between the supply tube (13) and the support
structure (2),

- between the flame spreader member (16), the
supply tube (13), and the rear wall (12),

- between the rear wall (12) and the side wall (5)
by a clearance fit or an interference fit.

15. The method for assembling a portable gas heater
(1), comprising:

- a support structure (2) having a front side (3)
and a rear side (4) opposite the front side (3),
- atubular side wall (5) connected to the support
structure (2) and having a longitudinal axis (6),
the tubular wall (5) defining internally a combus-
tion chamber (7) and having a front end (8) open
and facing the front side (3) as well as a rear
end (9) facing the rear side (4),

- arear wall (12) connected to the side wall (5)
near the rear end (9) and defining the combus-
tion chamber (7) on the rear side (4),

- a supply tube (13) for supplying fuel gas to the
combustion chamber (7), said supply tube (13)
having a front length (14) extending through the
rear wall (12) to the inside of the combustion
chamber (7) and a rear length (15) extending
outside of the combustion chamber and con-
nected to the support structure (2),

- a flame spreader member (16) connected to
an outlet port (16) of the front length (14) of the
supply tube (13),

said method comprising the steps of:
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- locking the side wall (5) to the support structure
(2) so as to prevent a translation of the side wall
(5), with respect to the support structure (2), par-
allel to the longitudinal axis (6),

- inserting the rear length (15) of the supply tube
(13) in a tube seat (18) of the support structure
(2) along a first connection axis (19) transversal
to the longitudinal axis (6) so as to prevent a
translation of the supply tube (13), with respect
to the support structure (2), parallel to the lon-
gitudinal axis (6) and a rotation of the supply
tube (13), with respect to the support structure
(2), around an axis parallel to the longitudinal
axis (6),

- inserting the flame spreader member (16) from
the front side (3) on the front length (14) of the
supply tube (13) along a second connection axis
(20) transversal to the first connection axis (19)
and parallel to the longitudinal axis (6),

- inserting the frontlength (14) of the supply tube
(13) and the flame spreader member (16) both
along the second connection axis (20) in a pas-
sage opening (21) of the rear wall 12,

- forming a abutment surface (22) at the flame
spreader member (16) and abutting the front
length (14) of the supply tube (13) from the rear
side (4) against said abutment surface (22) so
as to prevent a further translation of the flame
spreader member (16) with respectto the supply
tube (13) towards the rear side (4),

-forming a stop surface (23) atthe flame spread-
er member (16) and abutting the rear wall (12)
from the front side (3) against said stop surface
(23) so as to prevent a further translation of the
rear wall (12) towards the rear side (4).
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