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(54) SOLID FUEL HEATING APPARATUS PROVIDED WITH A SAFETY CIRCUIT AND RELATED
OPERATING METHOD UNDER EMERGENCY CONDITIONS

(67)  Present invention refers to a solid fuel heating
apparatus (100) comprising a combustion chamber for
accommodating the fuel, at least a first fan with an ad-

justable speed electric motor (15) for allowing the inlet

of combustion air into said combustion chamber and the
expulsion of combustion fumes, first command and con-
trol means (10) for controlling the functioning of said ap-
paratus (100) under normal operating conditions and un-
der emergency conditions and an uninterruptable power
supply (8) for powering said first fan (15) under emer-
gency conditions. In particular, said apparatus also com-
prises a safety circuit (9) provided with at least a first
capacitor (C1) associable with said first fan (15), said
safety circuit (9) being electrically interposed between
said uninterruptable power supply (8) and said first fan
(15) for determining, under emergency conditions, a ca-
pacitive drop of the power supply provided to said first
fan (15) by the uninterruptable power supply (8) to an
operation value preset for the emergency condition.

Present invention also refers to an operating proce-
dure under emergency condition of a solid fuel heating
apparatus (100).
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] . The presentinvention relates to a heating ap-
paratus, as a stove or a boiler powered with solid fuel,
provided with a safety circuit suitable to prevent unwant-
ed working interruption and the following transitory dan-
gerous step of restarting the apparatus that happen in
case of an interruption of the electricity supply.

[0002] . More generally, present invention relates to a
safety circuit for utilities provided with an adjustable
speed electric motor, which is able to secure the proper
operation of the same in case on interruption of the elec-
tricity grid supply.

STATE OF THE ART

[0003] . Heating apparatuses like boilers or stoves,
powered with solid fuel, eg. wood or pellet, are known
and widely used for heating air and/or water in living en-
vironments.

[0004] . In particular, pellet stoves are much appreci-
ated because fuel supply and its firing can be automated
by means of timed loading and triggering devices, there-
by largely increasing the operational autonomy of the
stove and reducing the need of intervention of the oper-
ator.

[0005] . Said apparatuses usually include a housing
structure which houses respectively a combustion cham-
ber, a solid fuel storage tank and fuel conveyance means
into the combustion chamber, eg. formed by a loading
cochlea connected to a special gear motor that makes
sure that the introduction of the pelletinto the combustion
chamber is controlled, continuous or intermittent.
[0006] .Combustionchamberusually houses abrazier
inside which the fuel is deposited; combustion air is taken
outside the housing structure thanks to the action of the
first pumping means, eg. a first paddle fan powered by
an electric powered motor, and is driven at the brazier
trough an intake pipe; here, through appropriate ignition
means, combustion is triggered, which generates high
temperature flue gases.

[0007] . Gases then flow through a heat exchanger
placed downstream of the combustion chamber, to ex-
change heat with the housing structure of the apparatus,
which in turn dissipates it, through irradiation or natural
convection, into the domestic installation environment.
[0008] .Eventually, second pumping means, as a sec-
ond fan powered by an electric motor, can be provided
to distribute heat in the outer environment in a forced
convective way, thereby improving the thermal efficiency
of the apparatus and allowing it to heat up different en-
vironments from the one of installation as well.

[0009] . Combustion fumes are expelled from the ap-
paratus through a specific exhaust pipe, thanks to the
action of the above mentioned first pumping means.
[0010] .Command and control means, as an appropri-
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ately programmed electronic card, are generally provid-
ed to manage and coordinate the different electric utilities
provided to the apparatus to allow its proper functioning.
[0011] .In particular, the electronic card of the appara-
tus controls the combustion air intake and the fuel amount
introduced into the combustion chamber based on the
different operating conditions of the stove, eg. during ig-
nition phase or when fully operational, and based on the
user’'s required power level, accordingly adjusting the
speed of the motors that respectively power the above
mentioned first fan and the above mentioned gear motor
of the said loading cochlea; the electronic card of the
stove also controls the motor speed of the second fan, if
provided, according to preset programs or to the user’s
needs.

[0012] .Usually, standard operation of a pellet stove
includes an ignition phase, a fully operational phase,
eventually on more power levels, and a controlled shutoff
phase.

[0013] .Generally, in each operation phase of the ap-
paratus it is appropriate that the electronic card keeps
an adequate ratio between the speed of the first fan, of
the gear motor and eventually of the second fan, to guar-
antee an optimal combustion with limited production of
pollutants.

[0014] .In particular, the controlled shutoff of the stove
is a critical phase in the operation of the apparatus, as it
has the purpose to safely finish the combustion of the
residual pellet contained in the combustion chamber.
[0015] .During the controlled shutoff phase, the elec-
tronic card of the apparatus provides the deactivation of
the gear motor of the loading cochlea in order to prevent
the input of further pellet into the combustion chamber,
and keeps the first fan running in order to allow enough
combustion airintake to finish the combustion of the pellet
inside the combustion chamber; also the above men-
tioned second fan, if provided, is kept running to avoid
the overheating of the stove.

[0016] .Such shutoffphaseis quite slow, generally last-
ing between about 10 to 20 minutes, during which the
user cannot in any way intervene manually on the oper-
ation of the stove.

[0017] .In the event of lack of power supply from the
electricity supply grid, to which the heating apparatus is
connected, each electrically powered device stops work-
ing: consequently no further pellet is introduced into the
combustion chamber and combustion continues until the
pellet left in the brazier is over. Combustion air entering
into the combustion chamber is taken from outside
thanks to the natural draft of the chimney only, and the
heat supplied by the stove is only by natural convection
and radiation. The stove switches off dissipating the ac-
cumulated heat.

[0018] .However, the reduced intake of combustion air
makes combustion "dirty", that is to say rich in pollutants
and dangerous both for the operator and for the stove
itself. As a matter of fact, if combustion is completed un-
der lack of oxygen conditions, a gas is generated, con-
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sisting largely of carbon monoxide, that can filter outside
the stove, turning into danger of intoxication for the user,
or can accumulate inside the combustion chamber and
ignite explosively if in contact with the embers of incan-
descent pellet.

[0019] .Moreover, such combustion generates a solid
carbonaceous residue, called "CHAR", that could oc-
clude the brazier, and a liquid oily residue called "TAR",
that tends to smear and to generate fouling inside the
brazier, in the combustion chamber and in the flue gas
discharge pipe.

[0020] .Therefore, a blackoutin the power supply from
the electricity grid, evenif of shortlength, makes the stove
unusable for a rather long period and exposes it to dan-
gers of malfunction or damage as it does not perform the
controlled shutoff phase.

[0021] .Furthermore, to minimize the above mentioned
risks and in the uncertainty of the length of the blackout,
the stove is usually programmed to run a controlled shut-
off step anyway, as soon as the electricity is again sup-
plied. Such security procedure however has the disad-
vantage, rather unwelcome to the operator, of making
the stove not operational for the whole length of the con-
trolled shutoff step, plus the one of the following ignition
phase, that amounts to around 10 - 20 minutes.

[0022] .To overcome this drawback, it is known to
equip heating apparatuses with auxiliary battery systems
or electric Uninterruptible Power Supply (UPS), which,
under emergency conditions, that is to say in the event
of blackout from the electricity grid, temporarily keep the
electric devices connected to them powered with alter-
nating current.

[0023] .However, such systems should be chosen in
order to be compatible with the setting methods of the
different electrically operated motors working in the heat-
ing equipment; such devices, hereinafter referred to
"electric devices", are indeed different from each other
and must be managed differently.

[0024] .As a matter of fact, in the stove there are de-
vices equipped with not adjustable electric motors and
devices equipped with adjustable speed electric motors.
The first ones, as for instance the gear motor of the pellet
loading cochlea, usually work under intermittent mode.
Such devices are directly managed by the electronic card
of the stove, which regulates the supply of the electric
power supply current thereby determining the alternation
between "ON time", that is to say the time lapse when
electric poweris actually supplied to the device,and "OFF
time", during which electric power supply is temporarily
interrupted, according to the pallet amount to be intro-
duced in the stove in the unit of time.

[0025] .The second ones, for instance formed by the
fans operating in the stove, are referred to as adjustable
speed ones as they may work with variable intensity, for
instance according to the rotation speed of the paddles.
To regulate the intensity of operation of said devices a
system generally referred to as "phase shifter" (or "phase
cutting") is generally used, through which, thanks to a
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continuous power supply, energy supplied to the fan is
choked acting appropriately on the sine wave shape of
the alternating current supplied. Such system allows to
obtain a linear and accurate regulation, associated with
a little noisy functioning, not obtainable with the above
illustrated ON/OFF intermittent mode.

[0026] .As said, under emergency conditions, that is
to say in the case of lack of electric power supply from
the electric grid, power supply for the various devices of
the equipment is temporarily provided by an uninterrupt-
able power supply connected to the same.

[0027] .Uninterruptable power supplies that could be
effectively used taking the above mentioned problems
into consideration are those which generate a "pure sine
wave"; nevertheless such devices are very expensive
and therefore their cost is not justified by the occasional
and merely hypothetical use that would be made of them
when associated to a domestic stove.

[0028] .Consequently, commonly used uninterrupta-
ble power supplies are low price ones, that use a direct
current battery to generate an alternating current of the
"modified sine wave" type, replacing the grid one. Such
current (and related voltage) with modified simulated
wave isn’t included in the specifications of power supply
of most of electric and electronic devices; consequently
the use of such devices could irreparably damage the
devices powered by electric motors with which the stove
is equipped.

[0029] .Moreover, due to its pseudo sinusoidal shape
of the wave generated by such uninterruptable power
supplies (a square wave irregularly biased), it is not pos-
sible to use the phase partialisation method essential to
adjust the power of adjustable speed electric devices.
[0030] .Known solutions reckon on the automatic in-
tervention of a battery as an alternative to main power
supply; however the problem of compatibility of the mo-
tors with modified wave uninterruptible power supplies
is not even considered, as it is not taken into account that
of the need to check the shutoff of the stove with a ded-
icated cycle. As a matter of fact, known solutions provide
that at the end of the autonomy of the uninterruptible
power supply, the stove will shutoff in a sudden way,
unless there is an operator’s intervention.

[0031] .Task of what is the object of present invention
is to implement a solid fuel heating apparatus that over-
comes the above mentioned issues, by providing a safety
circuit equipped with a uninterruptible power supply suit-
able to supply under emergency conditions an alternating
current with a modified sine wave, that equally allows
managing the devices powered by electric motors, es-
pecially the adjustable speed type ones, without gener-
ating malfunctions or noises.

[0032] .Within the scope of this task, a purpose of
presentinvention is that ofimplementing a solid fuel heat-
ing apparatus that results completely safe and functional
also in the event of interruption of the supply service of
the grid electric energy.

[0033] .A further purpose of present invention is that
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of getting an operating procedure of such heating appa-
ratus specially conceived in such a way that any possible
temporary interruptions in the electric energy supply don’t
force the user to long period of reduced operation of the
stove and that any possible long lasting power blackouts
do not cause danger for the user nor damage the appa-
ratus itself.

[0034] .Above mentioned purpose and tasks, as well
as others that will be better disclosed later, are obtained
by a solid fuel heating apparatus as defined in claim 1
and by a working procedure of a heating apparatus as
disclosed in claim 7.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] .Advantages and features of the invention will
be evident from following description, by way of example
and not exhaustive, with reference to the attached draw-
ings, where:

- figure 1 shows , in a schematic way, a heating ap-
paratus comprising a safety circuit according to
presentinvention, under normal operating condition,
that is when powered by grid current;

- figure 2 shows , in a schematic way, a heating ap-
paratus comprising a safety circuit according to
present invention, under emergency operating con-
dition, that is in the absence of grid current;

- figure 3A shows, in a schematic way, an example of
"phase cut" regulation on a sine wave;

- figure 3B shows, ina voltage on time chart, the shape
of a pure sine wave, typical of normal home grid volt-
age;

- figure 3C shows, in a voltage on time chart, the shape
of a modified sine wave.

DETAILED DESCRIPTION OF THE INVENTION

[0036] .A heating apparatus 100 according to present
invention is preferably formed by a solid fuel fueled stove
or boiler and preferably includes a housing structure
which defines a combustion chamber, in which fuel is
placed and triggered, associated with a exhaust pipe to
discharge the combustion fumes.

[0037] .Preferably, said apparatus 100 also includes
at least at least one electric device with an adjustable
speed motor 15, that is a device equipped with an electric
motor and working in a modular way, that is adjustable
in intensity, as for instance at least a first paddle fan,
made to let combustion air in from outside the apparatus
100, conveying itinto the combustion chamber and expel
the combustion fumes through said exhaust pipe.
[0038] .Said first fan 15 is an adjustable speed electric
device as it can operate under different power levels, and
it is primary as, to ensure the correct operation of appa-
ratus 100 it must be able to operate both when the ap-
paratus is under normal operating condition, that is when
it is powered by the electric grid to which it is connected,
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and also under emergency conditions, that is in the case
of a temporary lack of power supply from the electricity
grid, for example due to a line failure.

[0039] .Said heating apparatus 100 also includes the
first command and control means 10, as for instance an
appropriately programmed electronic card to manage the
functioning of said apparatus 100 under normal condi-
tions and under emergency conditions; in particular, un-
der normal working conditions, said first command and
control means 10 manage at least said first fan 15 by
adjusting the motor speed of the electric motor that pow-
ers it, in particular through a "phase cutting" system, con-
sequently determining the intake of combustion air into
the combustion chamber according to the different oper-
ating conditions of apparatus 100, for instance in ignition
or steady state, and to the level of power of use required
by the user.

[0040] .Said heating apparatus 100 is also advanta-
geously equipped with an uninterruptable power supply
8, of a known type, suitable to be activated to make up
for a possible interruption in the electric power supply
and maintain said at least one primary adjustable electric
device operational also under emergency conditions.
[0041] .Preferably, said uninterruptable power supply
8 includes a first converter that, thanks to a rectifier and
a filter, converts the alternating voltage powered by the
electric grid into a continuous voltage, one or more bat-
teries, eventually easily extractable, in which the power
provided by first converter is stocked, and a second con-
verter (or inverter) that, in the case of lack of electricity
grid, takes energy from the batteries to provide power to
the device placed downstream.

[0042] .Said uninterruptable power supply 8 doesn’t
deliver a pure sine wave, essentially equivalent to that
provided by the electricity grid and shown as an example
in figure 3B, but it generates a modified sine wave, shown
for example in figure 3C, on which it is not possible to
operate the "phase cutting" system necessary to adjust
the intensity of operation of the adjustable speed electric
devices.

[0043] .Accordingly, advantageously, an apparatus
100 according to present invention also comprises a
safety circuit 9, suitable to be electrically interposed be-
tween said uninterruptable power supply 8 and said first
fan 15 to check the operation of this latter electric motor
under emergency conditions, that is to say when power
is supplied by uninterruptable power supply 8.

[0044] .Said safety circuit 9 includes at least a capac-
itor C1 that, in response to the lack of grid power supply,
thatis under emergency conditions, determines a capac-
itive fall of the electric power supply supplied by the un-
interruptable power supply 8 to an operating value of the
adjustable speed device associated with it appropriately
preset for the emergency condition. In other words, the
capacity of capacitor C1 is selected according to the op-
erating mode that you want to impose on the first fan 15
under emergency conditions.

[0045] .Preferably, said first capacitor C1 is such to
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adjust the speed of first fan 15 to a minimum frequency,
such to allow the start of a controlled shutoff procedure,
if planned, or to keep the existing combustion inside the
apparatus 100 active at a minimum.

[0046] .Advantageously, said safety circuit 9 also in-
cludes second command and control means 19, for ex-
ample formed by a CPU, suitable to activate said unin-
terruptable power supply 8 under emergency conditions.
[0047] .In case said apparatus 100 includes one ad-
justable speed electric equipment only, constituted in
particular by the motor of fan 15, on the supply line of
said apparatus 100, upstream of said safety circuit 9, a
mobile selector can be advantageously provided be-
tween a first position, in which the current passage
through the same under normal operating conditions is
excluded, and a second position, taken under emergency
conditions, to allow passage of the current temporarily
powered by the uninterruptable power supply 8 in the
circuit 9 before the passage through the electronic card
10 and to power the electric motor of said fan 15 after
the capacitive fall determined by capacitor C1.

[0048] .Referring to figures 1 and 2, said apparatus
100 advantageously includes also a second adjustable
speed electric device 16, for instance formed by a second
paddle fan powered by an electric motor, for distributing
heat in the environment in a forced convective way to
improve the thermal efficiency of apparatus 100 and
eventually allow to heat up also different environments
from the one of installation.

[0049] .Furthermore, preferably, said apparatus 100 is
equipped with conveyance means for solid fuel 14 into
the combustion chamber, eg. formed by a loading coch-
lea connected to a special gear motor to allow that fuel,
preferably formed by pellet, is introduced into the com-
bustion chamber in an automatic and controlled way.
[0050] .Inthis case, the gear motor associated with the
cochlea is configured as a not adjustable electric device,
as electrically powered but with an operating mode, con-
tinuous or intermittent, however attested on a single level
of power, not variable nor modular.

[0051] .Another electric device that can be implement-
ed on said apparatus 100 consists in an electric ignition
mean for fuel 17, as for instance an electrical resistance,
in jargon called "glow plug".

[0052] .Then, advantageously, said safety circuit 9 will
include a further capacitor C2, associated with the elec-
tric motor of said second fan 16 for determining, under
emergency conditions, a capacitive drop of the power
supply provided by the uninterruptible power supply 8 to
an operating value preset for the emergency condition.
[0053] .In general, advantageously, said safety circuit
9 includes a number of capacitors C1, C2 ... CN corre-
sponding to the number N of devices equipped with ad-
justable speed electric motor provided in the heating ap-
paratus 100.

[0054] .Said heating apparatus 100 also includes a
switches group R, as relay, suitable to define the opera-
tion of said apparatus 100 under normal operation con-
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ditions and under emergency conditions.

[0055] .Particularly, itis provided a condition switch R5
adapted to click as soon as a blackout in power grid oc-
curs, so to trigger safety procedure of apparatus 100 and
therefore operate said safety circuit 9 and said uninter-
ruptible power supply 8. In other words, the absence of
grid current makes that electronic card 10 can no longer
keep said condition switch R5 in a first position, the one
taken under normal operation, making it clickimmediate-
ly in a second position, corresponding to the activation
of safety procedure.

[0056] .Assoon as said condition switch R5 shifts from
first position to second position, that is under emergency,
this causes also the corresponding shift of a number of
safety switches from a first position to a second position,
so as to manage the various electric devices of apparatus
100 under emergency conditions.

[0057] .In particular, a second and third safety switch
R2, R3 respectively associated to the adjustable speed
electric devices 16, 15 are advantageously foreseen, and
are suitable to divert the current passage powered under
emergency conditions through the respective capacitors
C1, C2 of said safety circuit 9, and a first and fourth se-
curity switch R1, R4 respectively associated instead with
not adjustable devices 17, 14 of apparatus 100, that is
said fuel ignition mean and said gear motor for conveying
the pellets.

[0058] .During normal operation of apparatus 100, that
is when the same is powered by the current supplied by
electricity grid, said switches group R takes a first posi-
tion, shown in figure 1. Said uninterruptible power supply
8 is powered through a first and a second connection 11,
13, as well as are respectively powered the electronic
card 10 through a third and fourth connection 4, 4’, and
the safety circuit 9, through a fifth connection 12.
[0059] .In turn the electronic card 10 directly operates
power supply of gear motor 14 though a sixth connection
6, of firstfan 15, through a seventh and eighth connection
3, 3’, of second fan 16 through a ninth and tenth connec-
tion 2, 2, and of glow plug 17 through an eleventh and
twelfth connection 1, 1.

[0060] .Inthis condition,the electroniccard 10 provides
to the adjustment of gear motor 14 conveniently in ON-
OFF mode or in phase cutting mode, and to the regulation
of the adjustable speed motors of said fans 15, 16 con-
veniently in a phase cutting mode.

[0061] .Assoonasaninterruptioninthe supply of elec-
tricity from the grid occurs, that is under emergency con-
ditions, said switches group R clicks in a second position,
shown in figure 2, to activate security procedure pro-
grammed for apparatus 100; in particular, said condition
switch R5 immediately assumes the second position,
thus activating emergency procedure and involving the
corresponding movement of security switches R1, R2,
R3, R4.

[0062] .This makes sure thatenergyis powered to said
apparatus 100 by said uninterruptible power supply 8
through a thirteenth connection 7, that connects this last
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one to the safety circuit 9 and to the electronic card 10
of apparatus 100.

[0063] .Preferably, the shift into the second position of
said first security switch R1 placed on pertinent eleventh
connection 1 involves the temporary exclusion of power
supply of said glow plug 17, thus stopping the current
passage towards it.

[0064] .Simultaneously, the energy supplied by unin-
terruptible power supply 8 is directed to the not adjustable
devices of apparatus 100, namely the electric motors of
the two fans 15, 16, through the respective eighth and
tenth connection 3’ and 2’, after passage through the
corresponding capacitor C1, C2 incorporated into the
safety circuit 9, thanks to the shift of said second and
third security switch R2, R3.

[0065] .The click of said fourth security switch R4 into
the second position determines instead the passage of
electricity supplied by uninterruptible power supply 8
through said fourth connection 4’ to power the electronic
card 10 of apparatus 100, and through a fourteenth and
a fifteenth connection 5, 5’ to enable the activation of
security procedure, thus enabling card 10 to modulate
trough said sixth connection 6 the gear motor 14 using
only an intermittent ON-OFF mode.

[0066] .Suitably, said safety circuit 9, particularly
trough capacitors C1, C2, and said electronic card 10
work in such a way as to maintain said apparatus 100
working with a minimum energy consumption from the
motors of fan 15, 16 and from the gear motor 14 of the
cochlea, in order to maximize battery life of uninterrupt-
ible power supply 8.

[0067] .Advantageously, said second command and
control means 19 are adapted to continuously detect,
thanks to a sixteenth connection 18’, the voltage of the
battery of uninterruptible power supply 8, supplying the
detected data to the electronic card 10 of apparatus 100
though a seventeenth connection 18 in such a way as to
be able to determine the residual operating time t,.
[0068] .Preferably, the working procedure of a heating
apparatus 100 equipped with a safety circuit 9 according
to present invention under emergency condition, that is
when the same is powered by uninterruptible power sup-
ply 8 is described below.

[0069] .In particular, in case the duration of the lack of
electricity from the grid is greater than an alert level of
the residual operating time t, of the uninterruptible power
supply 8, the apparatus 100 will carry out a controlled
shutoff step, in such a way that it can be safely re-ignited,
when grid current returns, without inconvenience and
dangerous situations for the user.

[0070] .To do this, therefore, said command and con-
trol means 19 of said safety circuit 9 steadily monitor
battery voltage of uninterruptible power supply 8; when
charge level of the battery falls under a determined value,
and therefore the residual operating time t, reaches an
alert level, preferably determined on the amount of en-
ergy necessary to operate a controlled shutoff step, a
signal is sent to the electronic card 10 of apparatus 100
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though said seventeenth connection 18, thus interrupting
the pellet supply from gear motor 14 and allowing the
controlled shutoff step of the motors of said first and sec-
ond fan 15, 16, in order to avoid choking due to TAR,
CHAR formation, and danger due to accumulation of
smoke and carbon monoxide in the combustion chamber
and the overheating of the housing structure of apparatus
100.

[0071] .Otherwise, in case the duration of electricity
blackout from the supply grid does not reach the alert
level of the residual operating time t, of uninterruptible
power supply 8, when grid electricity is restored said
switches group R switches back to said first position to
restore in a substantially immediate way the normal op-
erating condition of apparatus 100, in which necessary
power is provided by electricity grid, without any discom-
fort for the user.

[0072] .Simultaneously, electronic card 10 allows elec-
tricity provided by the electricity grid to fully charge the
battery of uninterruptible power supply 8.

[0073] .Preferably, andin favor of security, in case grid
current should re-establish itself during the execution of
the controlled shutoff step of the stove, the latter is in any
case finished.

[0074] .In conclusion, from the foresaid it is therefore
evident how present invention achieves the initially
planned purposes and advantages. As a matter of fact
has beenimplemented a heating apparatus 100 provided
with a safety circuit 9 that, trough a capacitive drop reg-
ulation system implemented inside it via one or more ca-
pacitors C1, C2, ensures the regulation to the minimum
power of corresponding one or more adjustable electric
devices, as for instance the motors of a first and second
fan 15, 16, compensating the impossibility of adjustment
with the phase cutting method, impossible in the pres-
ence of the waveform (voltage/current) coming out from
an uninterruptible power supply 8.

[0075] .Moreover, an optimized operating procedure
of said heating apparatus 100 has been devised such as
to allow that any temporary interruptions in the supply of
electricity do not force the user to long periods of under
use of the stove, and that instead any long-lasting power
blackout do not cause danger to the user or damage the
apparatus itself.

[0076] .Generalizing the inventive concept of present
invention, a safety circuit for an electric device with ad-
justable speed motor has been conceived, comprising
command and control means to control the functioning
of the device under emergency conditions, an uninter-
ruptable power supply selectively operable by said com-
mand and control means to electrically power said device
under emergency conditions, a capacitor electrically in-
terposed between said uninterruptable power supply and
said electric device and selectively activated by said com-
mand and control means under emergency conditions to
determine a capacitive drop of the power supply provided
by the uninterruptable power supply to said device to an
operating value preset for the emergency condition.
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[0077] .Of course present invention is susceptible to
several applications, changes or variants without thereby
exiting the range of protection, as defined by the attached
claims. Furthermore materials and equipments used for
the implementation of present invention, as well as the
shapes and sizes of the single components, can be the
most suitable according to specific needs.

Claims

1. Solid fuel heating apparatus (100) comprising acom-
bustion chamber for accommodating said solid fuel,
at least a first fan (15) driven by an adjustable speed
electric motor for allowing the inlet of combustion air
into said combustion chamber and the expulsion of
combustion fumes, first command and control
means (10) for controlling the functioning of said ap-
paratus (100) in normal operating conditions and un-
der emergency conditions, and an uninterruptible
power supply (8) for powering said first fan (15) under
emergency conditions, characterized in that it fur-
ther comprises a security circuit (9) provided with at
least a first capacitor (C1) associable with said first
fan (15), said security circuit (9) being electrically
interposed between said uninterruptible power sup-
ply (8) and said first fan (15) for determining, under
emergency conditions, a capacitive drop of the pow-
er supply provided to said first fan (15) from said
uninterruptible power supply (8) to an operating val-
ue preset for the emergency conditions.

2. Solid fuel heating apparatus (100) according to claim
1, further comprising a second fan (16) driven by an
adjustable speed electric motor for circulating the
heat out of said apparatus (100), said security circuit
(9) comprising a second capacitor (C2) associable
with said second fan (16) for determining, under
emergency conditions, a capacitive drop of the pow-
er supply provided to said second fan (16) from said
uninterruptible power supply (8) to an operating val-
ue preset for the emergency conditions.

3. Solid fuel heating apparatus (100) according to claim
1 or 2, comprising means for conveying the fuel into
said combustion chamber driven by a gear motor
(14) controlled by said first command and control
means (10).

4. Solid fuel heating apparatus (100) according to any
one of claims 1 to 3, wherein said security circuit (9)
further comprises second command and control
means (19) adapted to operate said uninterruptible
power supply (8) under emergency conditions.

5. Solid fuel heating apparatus (100) according to claim
4, wherein said second command and control means
(19) are adapted to continuously detect the voltage
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of said uninterruptible power supply (8) so as to de-
termine the residual operating time (tA).

Solid fuel heating apparatus (100) according to claim
1, further comprising a switches group (R) adapted
to define the functioning of said apparatus (100) in
normal operating conditions and under emergency
conditions, said switches group (R) comprising a
condition switch (R5) and at least a security switch
(R3) associated with said first fan (15), said condition
switch (R5) being adapted to operate said security
circuit (9) under emergency conditions so as to ac-
tivate said uninterruptible power supply (8), said se-
curity switch (R3) being consequently operated un-
deremergency conditions so as to allow the passage
of the current flow from said uninterruptible power
supply (8) towards said first fan (15), through said
first capacitor (C1).

Method of operating a solid fuel heating apparatus
(100) according to claim 1 under emergency condi-
tions, characterized in that it comprises a step of
operating said security circuit (9) for determining a
capacitive drop of the power supply provided from
said uninterruptible power supply (8) to said first fan
(15) to an operating value preset for the emergency
conditions.

Method according to claim 7 of operating a solid fuel
heating apparatus (100) further comprising means
for conveying the fuel into said combustion chamber
driven by a gear motor (14) characterized in that
when said security circuit (9) is operated, said gear
motor (14) is powered in an intermittent mode.

Method according to claim 7 of operating a solid fuel
heating apparatus (100) further comprising means
for conveying the fuel into said combustion chamber
driven by a gear motor (14) and second command
and control means (19) adapted to continuously de-
tect the voltage of said uninterruptible power supply
(8) so as to determine the residual operating time
(ta), wherein when said residual operating time (tp)
reaches a preset alert level, an automatic shutoff
step of said apparatus (100) is operated by interrupt-
ing the power supply to said gear motor (14) of said
fuel conveying means and by powering said first fan
(15) allowing the passage of the current flow through
said first capacitor (C1) so as to complete the com-
bustion of the fuel already loaded in said combustion
chamber.
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