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(54) Device and method to remove impurities, ash or similar from a brazier for heaters

(57) Device and method to remove impurities, ash
(31) or similar from a brazier for heaters (10, 110, 210),
the brazier comprising a base wall (15) including
through apertures (17) for the passage of air. The device
comprises agitator means (20) in cooperation with part
of the base wall (15) to shake and selectively remove
impurities, such as ash, soot or similar, which have been
deposited on the base wall (15) and at least partly oc-

cluding the apertures (17). The device comprises mo-
torized drive means (23) associated with the agitator
means (20) and able to be selectively driven by a control
center (28), the device also comprising detection means
(29, 30, 32) to detect at least an operating condition of
the heater, during the functioning thereof, able to send
signals to the control center (28) to command the selec-
tive drive of the agitator means (20).
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Description

FIELD OF THE INVENTION

[0001] The invention concerns a device and a method
to remove impurities, ash or similar from a brazier for
heaters, wherein this brazier is arranged between an up-
per combustion chamber and a lower intake chamber.
[0002] This brazier functions as a container for the fu-
el of the heater, for example in pellet form, that is, sub-
stantially cylindrical wood-based particles, or chips, bio-
masses, wood logs or other suitable fuel.
[0003] At least on its base wall, this brazier has a plu-
rality of apertures able to allow the air to pass which trig-
gers and feeds combustion.
[0004] The brazier has agitator means associated
with at least part of said base wall and able to shake and
selectively remove the impurities, such as for example
ash, soot or similar, which are deposited and accumu-
late on the bottom of the brazier as combustion pro-
ceeds.
[0005] The present invention is characterized in that
said agitator means are associated with at least a mo-
torized actuator with a selective drive governed auto-
matically by the detection of at least an operating con-
dition detected inside the heater during the functioning
thereof.

BACKGROUND OF THE INVENTION

[0006] There are known heaters wherein, between an
upper combustion chamber and a lower intake chamber,
a brazier is arranged to contain the fuel, for example
consisting of pellets, chips, bio-masses, wood logs or
other suitable fuel.
[0007] This brazier is usually concave in shape and
comprises at least a substantially vertical or sub-vertical
lateral wall and a base wall. On the walls of the brazier
there is a plurality of apertures able to permit the pas-
sage of air which triggers and feeds the combustion of
the fuel located inside the brazier.
[0008] The apertures on the vertical walls also have
the function of allowing a part of the comburent air to
affect an intermediate zone of the flame and to contrib-
ute to the combustion process of the unburnt noxious
gases.
[0009] As combustion proceeds, on the base wall of
the brazier impurities are produced and build up, such
as ash, soot or suchlike, which as time passes become
compact and form a sort of layer which blocks the aper-
tures and considerably reduces the passage of air.
[0010] To keep the intensity of the flame substantially
constant, this problem makes necessary to increase the
flow of air intake, but this on the one hand causes a
greater energy consumption and on the other hand a
greater emission of polluting substances, for example
carbon monoxide.
[0011] Moreover the heater progressively loses func-

tionality and obliges the user, in the long term, to switch
off the heater in order to clean the brazier carefully.
[0012] Document DE-C-17109 discloses a heater
with a grid for the fuel having a plurality of holes on the
bottom. Under the grid there is a plate which has a plu-
rality of pins on its upper surface; there are as many pins
as there are holes in the grid, and they are in the same
position thereas. This plate can be raised manually by
means of a lever, taking the relative pins through the
holes of the grid to break and distribute the coal and slag
which are above the grid, and to allow the ash to fall
through apertures which are at the side of these pins.
[0013] Document DE-C-24023 describes a heater
with a grid for the fuel where the grid is cleaned by
means of using a revolving cross equipped with teeth
which, by activating a lever, are inserted between the
rings of the grid with an oscillating movement.
[0014] These documents not only provide only a man-
ual drive for the agitator means, which are therefore
completely and exclusively dependent on human inter-
vention, but also they do not provide any functional con-
nection between the times and methods of driving the
agitator means and the real functioning of the heater;
therefore, this causes that the interventions can be ei-
ther too frequent or too infrequent, but in both cases
there is a reduction in efficiency and a deterioration of
the functioning conditions of the heater.
[0015] JP-A-56149511 provides a motor able to act
on a kinematism which causes an alternate movement
on a horizontal plane of the grid which supports the fuel;
this document does not provide to use auxiliary agitator
means associated with the base of the grid.
[0016] The present Applicant has devised and em-
bodied this invention to overcome these shortcomings
of the state of the art and to obtain further advantages.

SUMMARY OF THE INVENTION

[0017] The invention is set forth and characterized es-
sentially in the main claims, while the dependent claims
describe other innovative characteristics of the inven-
tion.
[0018] One purpose of the invention is to achieve a
device applicable to a brazier for heaters, for example
of the type using pellets, chips, bio-masses or other type
of suitable fuel, which will allow to automatically over-
come the disadvantage of the formation of thick layers
of impurities and ash which partly occlude the apertures
through which the air passes.
[0019] The brazier for heaters according to the inven-
tion comprises at least a base wall, on which a plurality
of through apertures are made able to allow the air to
pass.
[0020] According to one characteristic of the inven-
tion, automatically driven agitator means are provided
in cooperation with at least part of said base wall to ag-
itate and selectively remove the impurities, due to com-
bustion, which are deposited and accumulate on said
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base wall and partly occlude the relative through aper-
tures.
[0021] According to the invention, said agitator means
are associated with motorized drive means which, in
one embodiment, are governed by the command of tim-
er means, programmed to selectively carry out cycles
to agitate and remove the impurities on the bottom of
the brazier.
[0022] According to the invention, the device compris-
es at least a control unit able to receive information con-
cerning at least one parameter of the real functioning of
the heater; this information is found by at least a detector
means which sends the data detected to the control unit
for the selective command of the motorized drive
means.
[0023] In a first embodiment, said motorized drive
means are governed by means to detect the flow rate
of the air passing through the brazier.
[0024] In a further embodiment, the motorized drive
means are governed by means to detect the concentra-
tions of gases produced by combustion.
[0025] According to a further embodiment, said mo-
torized drive means are governed by means, for exam-
ple optical sensors and/or level sensors, to detect the
quantity of ash or impurities on the bottom of the brazier.
[0026] The motorized drive means can consist of any
type of actuator, for example pneumatic, hydraulic, oil-
dynamic, or otherwise.
[0027] According to a first form of embodiment, the
agitator means consist of movable elements which part-
ly constitute said base wall; said movable elements are
able to be selectively moved, for example simultaneous-
ly and with an alternating movement, on a plane sub-
stantially parallel to the plane defined by said base wall.
[0028] By making a repeated alternate movement of
said movable elements, at desired intervals of time, we
obtain the effect of shaking and breaking the thick layer
of impurities which forms on the base wall, or bottom, of
the brazier.
[0029] In a second form of embodiment, the agitator
means comprise plate means arranged below the base
wall of the brazier and on which pin elements are fixed,
facing upwards and able to be inserted alternately in the
through apertures present in the base wall.
[0030] According to another form of embodiment, the
base wall is made as a separate body from the lateral
wall and can be made to move alternately in order to
remove the impurities and free the through apertures.
[0031] The brazier according to the invention, there-
fore, does not oblige the user to switch off the heater in
order to clean it, or to increase the quantity of air intro-
duced, since the selective and automatic drive of said
agitator means, functionally connected to the real oper-
ating conditions of the heater itself, allows to selectively
and automatically remove the impurities which have ac-
cumulated on the bottom, thus ensuring an efficient and
constant passage of air for combustion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] These and other characteristics of the inven-
tion will be apparent from the following description of
some preferential forms of embodiment, given as a non-
restrictive example with reference to the attached draw-
ings, wherein:

- Fig. 1 is a plane view of a first form of embodiment
of the brazier for heater used in the device to re-
move impurities and ash according to the invention;

- Fig. 2 is a section from A to A of Fig. 1;
- Fig. 3 is a section from B to B of Fig. 1;
- Fig. 4 is a section of a second form of embodiment

of the brazier used in the device according to the
invention;

- Fig. 5 is a section of a third form of embodiment of
the invention.

DETAILED DESCRIPTIONOF SOME PREFERENTIAL
FORMS OF EMBODIMENT OF THE INVENTION

[0033] With reference to the Figures, the device 100
to remove impurities, ash or similar is applied to a bra-
zier 10 for heaters, for example of the type using pellets,
of a conventional type and not shown in the drawings,
which has a substantially parallelepiped shape defined
by a base wall 15 and four erect walls, respectively lat-
eral 11, 12 and front 13, 14.
[0034] A plurality of apertures 17 are made on the
base wall 15 and, during use, are able to allow combu-
rent air to pass, to trigger and feed combustion.
[0035] In the embodiment shown in Figs. 1-3, the
base wall 15 is conformed as a grid with elements par-
allel to the front elements 13, 14, and consists of a plu-
rality of fixed elements 25, each alternating with mova-
ble elements 21 which are connected, at one end, to a
cross-piece 22. Said movable elements 21, in this em-
bodiment, constitute the agitator means 20 of the base
wall 15.
[0036] These movable elements 21 partly define said
base wall 15 and intersect it longitudinally in the spaces
defined between said fixed elements 25. Said movable
elements 21 are able to be moved in alternation, in this
case, by means of a motorized linear actuator 23, the
rod 23a of which is fixed to the cross-piece 22.
[0037] By driving said movable elements 21 with re-
spect to the fixed elements 25, we obtain the effect of
agitating and breaking the thick layer of ash and soot
which forms on the base wall 15 and, in particular, free-
ing from occlusion the apertures defined between said
elements 25 and 21 through which the air passes.
[0038] In this way, the air passing from below the bra-
zier 10 can keep up a substantially constant flow and,
consequently, the flame can maintain a substantially
constant intensity.
[0039] In one embodiment of the invention, the mo-
torized actuator 23 is selectively driven by a user by
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means of external command means, for example a but-
ton or switch of any type.
[0040] In the embodiment shown in Fig. 2, the actua-
tor is governed by the command of a timer 24 by means
of which a user can set desired periodic cycles to drive
said movable elements 21.
[0041] The timer 24, which can be commanded by the
control center 28 which manages the functioning of the
entire heater where the brazier 10 is located, or by an
autonomous command unit, is advantageously of the
programmable type, so as to permit a desired regulation
of the frequency and intervals at which said movable el-
ements 21 are driven, according to the methods of func-
tioning of the heater.
[0042] According to a characterizing feature of the
present invention, the motorized actuator 23 is gov-
erned in feedback according to the detection of one or
more signals indicative of the real functioning of the
heater which allow to obtain information regarding the
formation of a thicker or thinner layer of ash and soot on
the base wall 15.
[0043] In a first embodiment, said signals indicate the
flow rate of the air passing through said brazier 10. To
be more exact, as shown in Fig. 4, the device 100 com-
prises a flow rate sensor 29, arranged downstream of
the brazier 110 and able to detect the flow rate of air
passing through the brazier 110, and to transmit to the
control center 28 a signal relating to said detection.
When the value of the flow rate of air reaches a pre-set
lower threshold value, this is considered indicative of a
high level of blockage in the apertures 17 of the brazier
10; therefore, the control center 28 commands the ac-
tuator 23 to be driven, for a time which can be pro-
grammed by the timer 24, to remove the impurities from
said apertures 17 and thus restore correct conditions for
the passage of air.
[0044] In another embodiment, said signals indicate
the concentration of the gases produced by combustion;
in this case, in a substantially identical manner to the
previous embodiment, the device 100 comprises a sen-
sor 30 able to detect the concentration of combustion
gases produced downstream of the brazier 10 and to
send the relative information to the control center 28.
Based on the analysis of said gases, said center 28 is
able to recognize the presence of an anomalous func-
tioning condition caused by an at least partial blockage
of the apertures 17 of the brazier 10 and consequently
to activate the motorized actuator 23 to remove the im-
purities from the bottom of the brazier 10.
[0045] In yet another embodiment, shown in Fig. 2,
said signals indicate the quantity of ash or soot 31 which
has been deposited on the base wall 15. In this case,
the device 100 comprises a sensor 32, for example of
the optical type, level type or other suitable type, able
to detect the level reached by the layer of ash 31 which
accumulates on the bottom of the brazier 10 and to send
the relative signal to the control center 28 which, when
a maximum threshold level has been reached, com-

mands the actuator 23 to be driven to remove the ash
and to free the apertures 17 from blockage.
[0046] In another embodiment, as shown in Fig. 4, a
brazier 110, substantially identical in shape to that
shown in Fig. 1, has a base wall 15 on which apertures
17 are made, in this case substantially circular, for the
passage of comburent air.
[0047] The agitator means 20 comprise, in this case,
a plate 26, arranged below the base wall 15, on which
pins 27 are mounted facing upwards in spatial corre-
spondence with said apertures 17.
[0048] The plate 26 is able to be selectively and alter-
nately taken from a first lowered position wherein it does
not interfere with said base wall 15, to a raised position
wherein the pins 27 are taken inside the relative aper-
tures 17. The alternate movement of the plate 26 is
achieved by a linear actuator 23, which is associated
with a timer 24 which, as in the embodiment described
above, defines the timing of the drive.
[0049] In this case too, the introduction of the pins 27
into the relative apertures 17 causes the thick layer of
ash and soot which has formed during combustion on
the base wall 15 to be agitated and broken, thus obtain-
ing the desired result.
[0050] In a third preferential embodiment, shown in
Fig. 5, the brazier 210 is substantially cylindrical in
shape and comprises a base wall 15 mounted rotatory
with respect to an erect lateral wall 11; the base wall 15
and the lateral wall 11 are in this case made as two sep-
arate bodies. In this case too, at least the base wall 15
has apertures 17 able to allow the comburent air to pass.
[0051] Since it can rotate with respect to the lateral
wall 11, the base wall 15 can be made to rotate, selec-
tively and alternately, around a median axis "X", for ex-
ample by means of an electric motor, a circular actuator,
or other means which are not shown in the Figures, to
remove the impurities deposited thereon.
[0052] Advantageously, in cooperation with the upper
face of said base wall 15, there are scraper means, for
example fixed to the lateral wall 11, to increase the ca-
pacity to agitate and remove the impurities which have
deposited and accumulated on the base wall 15.
[0053] It is obvious, however, that modifications and/
or additions of parts can be made to the brazier 10, 110,
210 as described heretofore, without departing from the
field and scope of the present invention.
[0054] It is also obvious that, although the invention
has been described with reference to specific examples,
a person of skill in the art shall certainly be able to
achieve many other equivalent forms of the brazier for
heaters 10, 110, 210, all of which shall come within the
field of the present invention.

Claims

1. Device to remove impurities, ash (31) or similar
from a brazier for heaters (10, 110, 210), the brazier
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comprising at least a base wall (15), said base wall
(15) including through apertures (17) for the pas-
sage of air, the device comprising agitator means
(20) in cooperation with at least part of said base
wall (15) to shake and selectively remove impuri-
ties, such as ash, soot or similar, which have been
deposited on said base wall (15) and at least partly
occluding said apertures (17), characterized in
that it comprises at least motorized drive means
(23) associated with said agitator means (20) and
able to be selectively driven by a control center (28),
the device also comprising detection means (29,
30, 32) to detect at least an operating condition of
the heater, during the functioning thereof, able to
send signals to said control center (28) to command
the selective drive of said agitator means (20).

2. Device as in claim 1, characterized in that said de-
tection means comprise at least a flow rate sensor
(29) arranged downstream of said brazier (10, 110,
210) in the direction of the passage of air and able
to send to said control center (28) a signal relating
to the value of said flow rate for the selective com-
mand of said motorized actuator (23) associated
with said agitator means (20).

3. Device as in claim 1, characterized in that said de-
tection means comprise at least a sensor (30) able
to detect the concentration of the combustion gas-
es, arranged downstream of said brazier (10, 110,
210) in the direction of the passage of air and able
to send to said control center (28) a signal relating
to said concentration of gases for the selective com-
mand of said motorized actuator (23) associated
with said agitator means (20).

4. Device as in claim 1, characterized in that said de-
tection means comprise at least a level sensor (32)
arranged in cooperation with at least a wall of said
brazier (10, 110, 210) and able to send to said con-
trol center (28) a signal relating to the value of the
level of impurities, ash or similar which have been
deposited on said base wall (15) for the selective
command of said motorized actuator (23) associat-
ed with said agitator means (20).

5. Device as in claim 1, characterized in that said ag-
itator means (20) consist of movable elements (21)
able to define at least part of said base wall (15).

6. Device as in claim 5, characterized in that said
base wall (15) is conformed as a grid and comprises
a plurality of fixed elements (25) arranged in coop-
eration with said movable elements (21).

7. Device as in claim 5 or 6, characterized in that one
end of said movable elements (21) is fixed to a
cross-piece (22) able to be associated with drive

means.

8. Device as in claim 1, characterized in that said ag-
itator means (20) comprise pin means (27) able to
be selectively inserted inside said apertures (17)
present on said base wall (15).

9. Device as in claim 8, characterized in that said pin
means (27) are arranged on plate means (26) po-
sitioned below said base wall (15) and associated
with drive means able to move them selectively
from a position of non-interference to a position of
cooperation with said base wall (15) wherein said
pin means (27) are at least partly inserted inside
said apertures (17).

10. Device as in claim 1, characterized in that said ag-
itator means (20) comprise said base wall (15)
made as a separate body from said lateral wall (11)
and associated with drive means able to make it se-
lectively move with respect to said lateral wall (11).

11. Device as in claim 10, characterized in that said
base wall (15) is associated with scraper means
fixed to said lateral wall (11).

12. Device as in claim 1, characterized in that said
motorized drive means (23) are governed by timer
means (24) able to define the frequency at which
said agitator means (20) are driven.

13. Device as in claim 1, characterized in that said
drive means (23) consist of an electric motor.

14. Device as in claim 1, characterized in that said
drive means (23) consist of a hydraulic, oil-dynamic
or pneumatic actuator.

15. Method to remove impurities, ash (31) or similar
from a brazier for heaters, the brazier (10, 110, 210)
comprising at least a base wall (15), said base wall
(15) including through apertures (17) for the pas-
sage of air, agitator means (20) being included in
cooperation with at least part of said base wall (15)
to shake and selectively remove impurities, such as
ash, soot or similar, which have been deposited on
said base wall (15) and at least partly occluding said
apertures (17), characterized in that it provides a
step to detect at least an operating condition of the
heater, during the functioning thereof, performed by
detection means (29, 30, 32), a step to send, from
said detection means (29, 30, 32) to a control center
(28), at least a signal indicative of said operating
condition of the heater, and a step to selectively
drive motorized drive means (23) to command said
agitator means (20) when said control center (28)
detects a functioning condition which does not cor-
respond to a correct functioning condition.
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16. Method as in claim 15, characterized in that said
detection step provides to detect the flow rate of air
passing through said brazier (10, 110, 210), said
control center (28) driving said motorized drive
means (23) to command said agitator means (20)
when the value detected of said flow rate of air
reaches a pre-set lower threshold value.

17. Method as in claim 15, characterized in that said
detection step provides to analyze the content of the
combustion gases downstream of said brazier (10,
110, 210), said control center (28) driving said mo-
torized drive means (23) to command said agitator
means (20) when said analysis of the gases detects
the presence of an anomalous condition due to an
at least partial blockage of said apertures (17).

18. Method as in claim 15, characterized in that said
detection step provides to detect the level of impu-
rities, ash or similar which have accumulated on
said base wall (15), said control center (28) driving
said motorized drive means (23) to command said
agitator means (20) when the value detected of said
level of impurities, ash or similar reaches a pre-set
maximum threshold value.
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