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Description

[0001] The present invention refers to, in general, a
method for cleaning the brazier of heating apparatus,
such as stoves or boilers.
[0002] More in particular, the invention relates to a
method for cleaning the brazier of a heating apparatus
according to claim 1.
[0003] In illustrative and preferred, but not limitative,
embodiments of the invention, the use of biomass of any
kind, such as, in particular, seeds of maize, barley, soya
bean, etc., mixed with wood and/or pellet, allows to cat-
egorically cut down fuel supply costs, since the availa-
bility of these seeds is considerably higher and cheap,
compared to logs wood and/or pellet.
[0004] Currently, heating apparatus are more and
more popular which burn simultaneously at least two dif-
ferent types of solid fuel and use biomasses in general
and, in particular, wood pellet mixed with other types of
pressed solid fuel, such as seeds of maize, barley, soya
bean, etc.
[0005] The load of the solid fuel usually occurs through
a top mixing tank and one or more inner rooms, provided
with tray or basket removable from the outside, by the
user, for the ash collection, are further provided, laterally
and/or below the brazier.
[0006] In preferred embodiments, a container is usu-
ally used, placed at a collection room located below the
brazier, whose bottom presents a plurality of openings
or holes, properly sized and made in order to facilitate
the combustion within the brazier.
[0007] Moreover, even if minimally, from these open-
ings the unburnt products come out, which, thus, can
deposit within the container below accessible from the
outside for the extraction and periodic emptying.
[0008] However, the use of a bottom surface, even if
having holes and/or openings, of the collection and pour-
ing off container leads to an inevitable accumulation of
ash and other unburnt products at the inner surfaces of
such openings, with the consequent clogging, with the
passing of time, of portions or the whole bottom surface,
which no longer allows the escape of the unburnt prod-
ucts from the brazier and their pouring off into the lower
removable collection container.
[0009] Such a drawback is worsened by the fact that
the types of pressed solid fuel such as seeds of maize,
barley, soya bean, pumpkins, etc. are more difficult to
ignite and produce more residual unburnt products, dur-
ing combustion, compared to wood logs and/or pellet.
[0010] It follows that the partially unburnt material
present in the brazier, as it accumulates, may determine
the partial or total closure of the stove pipe which conveys
outside the exhaust fumes, causing a potential serious
danger to the user, as the air recirculation is no longer
guaranteed within the room where the stove is installed.
[0011] In order to favour the passage of the unburnt
material to the removable collection container, braziers
having a removable bottom may also be used, which,

once moved, determines the partial or total opening of
the lower surface of the brazier.
[0012] However, even if, in this case, the passage of
the unburnt products towards the removable collection
container is facilitated, this solution increases the overall
dimensions and does not guarantee a sufficient heat ef-
ficiency for an effective combustion and an adequate en-
vironment heating; indeed, a partial or full opening of the
bottom of the brazier may determine the extinguishing of
the flame inside the brazier, with the consequence that,
in order to keep the combustion, it is necessary the use
of an additional resistance, which must be turned in when
the bottom of the brazier is moved.
[0013] EP 822374 describes a method for cleaning a
drum-shaped brazier with rotating radial arms.
[0014] Purpose of the present invention is, therefore,
to overcome the drawbacks mentioned above and, in par-
ticular, to provide a method for cleaning the brazier of
heating apparatus, which allows to achieve a complete
cleaning of the collection container of the accumulated
unburnt material, obtaining, at the same time, the maxi-
mum heat efficiency with minimal energy expenditure
and maximum user’s safety.
[0015] Another purpose of the present invention is to
provide a method for cleaning the brazier of heating ap-
paratus, which presents an extreme use versatility and
allows a great saving of combustive material, compared
with the types of the traditional apparatus.
[0016] Other purpose of the invention is to provide a
method for cleaning the brazier of heating apparatus,
which avoids the need for periodic maintenances of the
apparatus, by a user, and, in particular, avoids the need
for a manual cleaning of the bottom of the brazier, in order
to remove the residues of unburnt material which cause
the occlusion thereof.
[0017] Further purpose of the invention is to provide a
method for cleaning the brazier of heating apparatus,
which ensures high reliability of operation, allowing, at
the same time, compliance of the operating modes and
electrical safety in general.
[0018] A last but not least purpose of the invention is
to provide a method for cleaning the brazier of heating
apparatus which is easy and economic to be produced,
without the use of particularly expensive components
and/or complex technologies.
[0019] Other technical features of detail are given in
the subsequent claims.
[0020] In advantageous manner, the cleaning method
is applicable to any type of brazier and/or boiler body and
allows to keep the brazier clean for long, making the
maintenance extremely quick and little frequent, com-
pared to the traditional structures.
[0021] The management of the whole operation is en-
trusted to a dedicated electronic board that allows to ad-
just both the flow and the dosage of the solid fuels used
and the moving of the brazier, in order to remove the
unburnt part of fuel mixture from the inner walls of the
brazier itself.
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[0022] Further features and advantages of the present
invention will become clear from the description that fol-
lows, relating to a preferred and illustrative, but not lim-
iting, embodiment of the device for cleaning the brazier
of heating apparatus, according to the present invention,
and from the appended drawings, in which:

- figure 1 is a schematic side view of a heating appa-
ratus which uses the method for cleaning the brazier
according to the present invention;

- figure 2 is a schematic front view of the heating ap-
paratus shown in figure 1 ;

- figure 3 is a schematic partial section of the heating
apparatus of figures 1 and 2, where the fuel load
device and the combustion boiler are highlighted;

- figure 4 is a front view of the boiler body of the heating
apparatus of figures 1 and 2, in which the brazier
and the cleaning device are highlighted;

- figures 5, 6, 7 and 8 represent as many front views
of the brazier in the various operating conditions.

[0023] It is stressed right now that, although the follow-
ing description and the attached figures refer to a heating
apparatus, such as a stove or a boiler, using two different
types of solid fuel (in particular, it is described a mixture
of wood pellets and other types of pressed solid fuels,
more difficult to ignite or producing more waste than wood
pellet, such as oily seeds of maize, soya bean, barley,
pumpkin, cereals, etc. and/or biomasses of any kind),
the innovative concept described in the present invention
can be easily extended to any heating apparatus (stove
or boiler) which uses various types of solid fuel and/or
mixtures of two or more solid fuels.
[0024] With reference to the figures mentioned, an out-
er containment envelope of a solid fuel heating appara-
tus, according to the invention, is indicated with 10, which
presents a series of side walls 11, a top cover 12, which
defines a compartment 13 for the insertion of the solid
fuel and from which a pipe portion 18 communicating with
the chimney protrudes, a base 14 and a front wall 15, on
which a lower boiler body 16 is made, where the com-
bustion of the solid material takes place, associated with
a lower container 17 for the collection of ash and residues
produced by the combustion of the solid materials used.
[0025] According to the invention, two different types
of solid fuels are inserted into the heating apparatus,
through respective conduits 19, 20, which communicate
with a mixing and measuring tank 26, before being con-
veyed to the combustion chamber 22.
[0026] The mixture of solid fuel thus produced is then
introduced into the brazier 21 (where the combustion oc-
curs) of the combustion chamber 22, obtained in the boil-
er body 16, by means of an Archimedean screw 23.
[0027] The brazier 21 may also advantageously be
connected with the accumulation tank of the solid fuel
through a flexible fitting pipe, thereby creating a thermal
bridge between the combustion chamber 22 and the tank
in order to prevent overheating of the latter.

[0028] In order that ignition occurs (performed by
means of at least one electrical resistance) and combus-
tion of solid fuel is kept within the brazier 21 of the com-
bustion chamber 22, primary air is also blown, taken from
the outside, through a conduct 24 made at the back of
the heating apparatus, while the tangential fan 25 is used
to force secondary air into the brazier 21 and thus remove
the combustion products.
[0029] The tangential fan 25 is placed upstream of the
brazier 21 in case the heating apparatus consists of a
boiler, while is placed downstream of the brazier 21 or
at the final part of fumes path, before the exhaust fitting,
in case the heating apparatus consists of a stove.
[0030] The air heated by the brazier 21 flows upward
and comes out into the environment, while the combus-
tion fumes are conveyed inside the output pipe 18.
[0031] In particular, the flame of the brazier 21 for boiler
spreads horizontally, while that one applied to the stove
works firstly horizontally and then vertically, being sucked
from the top by the fumes extraction fan.
[0032] The brazier 21 is made in the shape of a basket
and presents a central axis 27, moved by an electric mo-
tor (not shown in the figures), with which are typically
connected four arms 28, radially arranged and equally
spaced apart each other, which extend from the central
axis 27 until the surface level of the inner side walls of
the brazier 21.
[0033] The brazier 21 is then moved, by means of the
aforesaid electric motor, to rotate on itself, around the
horizontal axis 27, so as to move, in turn, the unburnt
part of the solid fuel, which enters into the brazier 21
through the opening 29, placed in communication with
the supply conduct 30 attached to the mixing and meas-
uring device 26.
[0034] According to the invention, the horizontal axis
27 and therefore the arms 28 are cyclically moved, thanks
to the commands given by an electronic control board,
in such a way that in the different rest positions none of
the arms 28 is positioned frontally to the opening 29, in
order to avoid to hamper the flow of the solid fuel (as
schematically shown in figures 5, 6, 7, 8).
[0035] In this way, the unburnt part of the solid fuel is
moved constantly, so that the same cannot in any way
solidify on the inner wall of the brazier 21, but is forced
to burn completely or to exit from the lower part of the
brazier 21, falling in the container 17, in the form of ash.
[0036] Mixing and measuring of the different types of
solid fuel, as well as the rotation operation of the brazier
21 for defined angles and prefixed times, are assigned
to a dedicated electronic programmable board, which
manages the fuel quantity and rotation timing, depending
on the types and mixtures of solid fuel used.
[0037] In practice, according to the invention, it is used
a brazier 21, applicable to various types of boiler body
16, which presents the ability to stay clean for long; there-
fore, the necessary maintenance is very quick and little
frequent compared to the known technologies.
[0038] As mentioned, this allows to use at least two
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types of solid fuel, mixed one with each other, including
the pressed solid fuels, such as oily seeds, maize seeds,
pumpkin and cereals seeds in general, which are noto-
riously cheaper than wood and wood pellet, but are more
difficult to ignite and produce more residues in the brazier.
[0039] The particular configuration of the described
brazier 21 facilitates, in addition, the uniform and control-
led heating of the combustion chamber 22 and, at the
same time, high efficiency of the heating apparatus,
which may use, similarly, wood, wood sawdust, pellet,
biomasses in general, such seeds of maize, soya bean,
pumpkin, cereals and/or other oily seeds, and mixtures
of such materials.
[0040] From the description made the characteristics
of the method for cleaning the brazier of heating appa-
ratus, which is the object of the present invention, as well
as the resulting benefits, are clear.
[0041] In particular, they are represented by the follow-
ing aspects:

- the solid fuel is forced to fall into a brazier;
- the stove is equipped with an electronic board, which

performs the function of adjusting the speed of the
motors of extraction of the combustion products and
the interval times for cleaning the brazier;

- the brazier, rotating around itself, allows the fuel to
regularly burn, avoiding scales on the surface of the
brazier, even in presence of poor quality pellet;

- the brazier presents a revolving horizontal axis;
- ability to burn any type of pellet;
- less accumulation of residues derived from the com-

bustion, as compared to the known art;
- increase of the operation autonomy of the apparatus,

since the brazier is self-cleaning and, therefore, it
must not be frequently cleaned;

- possibility of replacing the entire brazier at the end
customer, thus reducing maintenance times on site;

- connection between brazier and tank through a flex-
ible fitting, thereby creating a thermal bridge between
the combustion chamber and the tank, in order to
prevent overheating of the latter.

Claims

1. Method for cleaning the brazier (21) of a heating ap-
paratus (10), said apparatus (10) being fed with dif-
ferent types of solid fuels which are measured out
and mixed within an accumulation tank (26) before
being conducted within the brazier (21) of a combus-
tion chamber (22) of said heating apparatus, wherein
said brazier (21) is shaped as a drum and has at
least one horizontal axis (27) and a plurality of arms
(28), radially arranged and equally spaced apart
each other, which are connected to said horizontal
axis (27) and extend from said horizontal axis (27)
until a surface level of the inner side walls of said
brazier (21), characterized in that said horizontal

axis (27) and said arms (28) are cyclically moved for
predetermined time intervals, thanks to the com-
mand given by an electronic board, in such a way
that in the different rest positions, none of the arms
(28) is positioned frontally to an opening (29) in order
to avoid to hamper the flow of the solid fuel, wherein
said opening (29) communicates with a supply con-
duct (30) attached to said accumulation tank (26).

2. Method as claimed in claim 1, characterised in that
said solid fuels are forced to completely burn or to
fall, in the form of ash, inside a collection container
(17), which is located below the brazier (21).

3. Method as claimed in claim 1, characterised in that
two different types of solid fuels are inserted in re-
spective conduits (19, 20) of the heating apparatus
(10), said conduits (19, 20) joining in said accumu-
lation tank (26) and said solid fuels being further sent
to said brazier (21) of the combustion chamber (22)
by means of a conveyance Archimedean screw (23).

4. Method as claimed in claim 1, characterised in that
said central axis (27) of the brazier (21) is moved by
an electric motor.

Patentansprüche

1. Verfahren zur Reinigung der Brennschale eines
Heizgeräts (10), wobei das Gerät (10) mit verschie-
denen Arten von festen Brennstoffen betrieben wer-
den kann, die innerhalb eines Akkumulationstanks
(26) abgemessen und vermischt werden, bevor sie
in die Brennschale (21) einer Verbrennungskammer
(22) des Heizgerätes geführt werden, wobei die
Brennschale (21) als eine Trommel geformt ist und
zumindest eine horizontale Achse (27) und eine Viel-
zahl von Armen (28) hat, wobei die Arme radial an-
geordnet und zueinander gleich beabstandet sind,
mit der horizontalen Achse (27) verbunden sind und
sich von der horizontalen Achse (27) bis zu einem
Oberflächenbereich der inneren Seitenwände der
Brennschale (21) erstrecken, dadurch gekenn-
zeichnet, dass die horizontale Achse (27) und die
Arme (28) aufgrund des von einer elektronischen
Platine erteilten Steuerbefehls für vorbestimmte Zei-
tintervalle zyklisch bewegt werden, auf eine Art und
Weise, dass in den verschiedenen Ruhepositionen
keiner der Arme (28) frontal zu einer Öffnung (29)
positioniert ist, um zu verhindern, dass der Fluss der
festen Brennstoffe behindert wird, wobei die Öffnung
(29) mit einer an dem Akkumulationstank (60) be-
festigten Versorgungsleitung (30) kommuniziert.

2. Verfahren wie nach Anspruch 1 beansprucht, da-
durch gekennzeichnet, dass die festen Brennstof-
fe gezwungen werden vollständig zu verbrennen
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oder in Form von Asche in einen Sammelbehälter
(17), der unterhalb der Brennschale (21) vorgesehen
ist, herunterzufallen.

3. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass zwei unterschiedliche Arten von fes-
ten Brennstoffen in jeweilige Leitungen (19, 20) des
Heizgerätes (10) eingebracht werden, wobei die Lei-
tungen (19, 20) sich in dem Akkumulationstank (26)
treffen und wobei die festen Brennstoffe weiter zur
Brennschale (21) der Verbrennungskammer (22)
mittels einer archimedischen Beförderungsschrau-
be (23) transportiert werden.

4. Verfahren wie beansprucht in Anspruch 1, dadurch
gekennzeichnet, dass die Mittelachse (27) der
Brennschale (21) durch einen elektrischen Motor be-
wegt wird.

Revendications

1. Procédé de nettoyage du foyer (21) d’un appareil de
chauffage (10), ledit appareil (10) étant alimenté
avec différents types de combustibles solides qui
sont dosés et mélangés dans un réservoir d’accu-
mulation (26) avant d’être amenés dans le foyer (21)
d’une chambre de combustion (22) dudit appareil de
chauffage, ledit foyer (21) ayant la forme d’un tam-
bour et ayant au moins un axe horizontal (27) et une
pluralité de bras (28), disposés radialement et espa-
cés à équidistance les uns des autres, qui sont con-
nectés audit axe horizontal (27) et qui s’étendent à
partir dudit axe horizontal (27) jusqu’à un niveau de
surface des parois latérales intérieures dudit foyer
(21), caractérisé en ce que ledit axe horizontal (27)
et lesdits bras (28) sont déplacés de manière cycli-
que à intervalles de temps prédéterminés, grâce à
la commande fournie par un tableau électronique,
de telle sorte que, dans les différentes positions de
repos, aucun des bras (28) ne soit positionné en face
d’une ouverture (29) afin d’éviter de gêner l’écoule-
ment du combustible solide, laquelle ouverture (29)
communique avec une conduite d’alimentation (30)
raccordée audit réservoir d’accumulation (26).

2. Procédé selon la revendication 1, caractérisé en ce
que lesdits combustibles solides sont forcés à brûler
complètement ou à tomber, sous la forme de cendre,
à l’intérieur d’un bac collecteur (17), qui est situé en
dessous du foyer (21).

3. Procédé selon la revendication 1, caractérisé en ce
que deux types différents de combustibles solides
sont insérés dans des conduites respectives (19, 20)
de l’appareil de chauffage (10), lesdites conduites
(19, 20) se rejoignant dans ledit réservoir d’accumu-
lation (26) et lesdits combustibles solides étant en

outre envoyés vers ledit foyer (21) de la chambre de
combustion (22) au moyen d’une vis d’Archimède
transporteuse (23).

4. Procédé selon la revendication 1, caractérisé en ce
que ledit axe central (27) du foyer (21) est déplacé
par un moteur électrique.
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