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(54) Combustion method and combustion device

(57) A combustion method and combustion device
for burning granular combustible matter in a fireplace
comprising a fire chamber with exhaust ducts of combus-
tion gases; a grate (1), into which combustion gas is con-
ducted; as well as in the fire chamber, a combustible
matter compartment (11) tapering downward toward the
grate and dividing the fire chamber into a combustible
matter compartment and a combustion space (2) and
having in the lower part thereof a flow port (12), from
which the combustible matter flows by gravity onto the
grate (1) and burns therein. According to the invention,
the combustible matter is gasified in the combustible mat-
ter compartment and the gases thus obtained are con-
ducted from the combustible matter compartment into
the combustion space (2), where they are burned.
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Description

FIELD OF THE INVENTION

�[0001] The invention relates to a method defined in the
preamble of claim 1 and to a device defined in the pre-
amble of claim 10 for burning granular combustible mat-
ter in fireplaces.

BACKGROUND OF THE INVENTION

�[0002] It is known in prior-�art to burn granular combus-
tible matter, such as pellets, grain or suitable chips, in
various automatic feed combustion boilers, where a
screw or the like is used to feed combustible matter to
be burned. Heaters such as these require, however, con-
tinuous electricity, so they are as vulnerable as oil heating
and electric heating, in contrast to conventional fireplaces
using solid combustible matter.
�[0003] For burning pellets in fireplaces, various pellet
baskets have been developed, which are partly open
from the top and the sides, and filled with pellets are
placed within the fire chamber of a fireplace. In the bas-
ket, the pellets burn from the top and receive the com-
bustion air from the sides.
�[0004] Known from patent US6397833 is also a natural
draft, gravity feed pellet stove.
�[0005] The basis for the prior- �art combustion devices
of pellets has been long and uniform burning and long
and uniform heat release along with it. In that case, how-
ever, the combustion temperature and the combustion
itself are not necessarily optimal. In the combustion, im-
purities are produced that could be avoided with a better
combustion process. In particular, prior-�art combustion
devices are not suited for, or are not worth using in heat-
storing fireplaces because they could store heat better if
the combustion process was hotter and faster.

OBJECTIVE OF THE INVENTION

�[0006] The basis for the invention has been the com-
bustion of granular combustible matter, such as pellets,
grain or suitable chips, as completely and cleanly as pos-
sible.
�[0007] One further objective has been to disclose a
method and device that are independent of external en-
ergy; that is they are fully operable also in non-�electric
conditions.
�[0008] One specific objective of the invention is to dis-
close a method and device that enable easy and simple
heating which releases heat uniformly and over a long
period of time into the room to be heated.
�[0009] One further objective of the invention is to en-
able the burning of granular combustible matter in heat-
storing fireplaces, specifically in soapstone fireplaces, as
cleanly and efficiently as possible.
�[0010] It is also an objective of the invention to disclose
a fireplace in which it is possible to burn in turns or even

simultaneously both wood and granular combustible
matter.

SUMMARY OF THE INVENTION

�[0011] The method for burning granular combustible
matter is characterized by what is presented in claim 1.
�[0012] In the combustion method of the invention for
burning granular combustible matter it is possible to use
both heat-�storing and stove-�type fireplaces different in
structure. However, the invention works better for heat-
storing fireplaces, so preferably, the fire chamber of the
fireplace as well as the flow ducts of hot smoke gases
after it are made of soapstone with a good heat-�storing
capacity, although also other materials with a good heat-
storing capacity can be used. The fireplace comprises a
fire chamber with exhaust ducts of combustion gases; a
grate, into which combustion air is conducted; as well as
in the fire chamber, a combustible matter compartment
tapering downward toward the grate and dividing the fire
chamber into a combustible matter compartment and
combustion space and having in the lower part thereof a
flow port, from which the combustible matter flows onto
the grate by gravity and burns therein. According to the
invention, the combustible matter is gasified in the com-
bustible matter compartment and the burning gases thus
obtained are conducted from the combustible matter
compartment into the combustion space, where they are
burned. In this manner, the invention shows efficient two-
phase burning as the granular combustible matter is
burning on top of the grate in the first phase and the yet
unburned gases rising upward from the grate and the
gases flowing from the combustible matter compartment
are mixed and burn in the second phase upper in the
combustion space in the vicinity of the front wall of the
combustible matter compartment.
�[0013] Preferably, into the burning process of this sec-
ond phase, more combustion air is conducted, which can
happen by directing a part of the combustion air that has
flown through the grate past or through the combustible
matter compartment past the first combustion phase. The
combustion air of the second phase can also be directed
into the fireplace via the furnace door or from the vicinity
of the furnace door.
�[0014] In a preferred embodiment of the invention, the
cleanliness of the burning process can be further en-
hanced in the third phase by conducting combustion air
also into a space above the combustible matter compart-
ment, into the beginning of the exhaust duct,� into a so-
called upper combustion space, where additional oxygen
in the hottest part of the fireplace guarantees complete
and clean burning.
�[0015] In the method of the invention, the combustible
matter compartment preferably is so dimensioned that
with a single filling of combustible matter the entire heat-
storing capacity of the fireplace can be reserved. In this
manner, one does not need to handle a hot stove, but as
one runs out of combustible matter and the fire is out, all
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one has to do is to close the dampers.
�[0016] In order to also make the final phase of burning
as efficient and clean a process as possible, it is prefer-
able to use in the invention a fourth combustion phase.
In that case, as the amount of combustible matter in the
combustible matter compartment drops below a given
limit, combustion air is fed into the combustible matter
compartment, whereby the combustion gases produced
in the combustible matter compartment catch fire whilst
in the combustible matter compartment. They burn partly
or wholly whilst in the combustible matter compartment,
which is to ensure that no pitch, possibly produced as a
result of combustion with low combustion air, is devel-
oped in the combustible matter compartment; and it can
be kept clean for the next combustion.
�[0017] When using a fireplace that stores heat well,
such as a soapstone fireplace, the combustion need not
be restrained, but granular combustible matter can be
burned quickly and efficiently in hot conditions, which en-
sures cleanliness of the combustion and good efficiency
of heat- �storage. In the invention, the combustion can be
regulated by regulating the flow of combustible matter
that takes place by gravity through the flow port onto the
grate. It happens by simply changing the size of the flow
port or by adjusting the flow port toward the inclination
of the bottom of the tapering combustible matter com-
partment.
�[0018] It is also possible that the combustion is regu-
lated by regulating the accumulation of combustible mat-
ter in the combustible matter compartment. This adjust-
ment is best made by changing the amount of heat to be
conducted from the combustion space into the combus-
tible matter compartment. The combustion can also be
regulated by regulating the flow of combustion air into
the combustible matter compartment, as well as by reg-
ulating the access of gasified agents from the combusti-
ble matter compartment into the combustion space by
changing the size or number of the flow ports.
�[0019] The combustion device of the invention for
burning granular combustible matter is characterized by
what is presented in claim 10.
�[0020] The combustion device of the invention is pri-
marily designed to be used in massive fireplaces that
store heat well, such in soapstone fireplaces, although it
is suited to be used also in other types of fireplaces, even
in stoves. Thus, preferably, the fire chamber of the fire-
place, as well as the flow ducts of hot smoke gases after
it are made of soapstone that stores heat well, although
also other materials can be used.
�[0021] The fireplace of the invention comprises a fire
chamber with exhaust ducts of combustion gases; a
grate, into which combustion air is conducted; as well as
in the fire chamber, a combustible matter compartment
tapering downward toward the grate and dividing the fire
chamber into a combustible matter compartment and
combustion space and having in the lower part thereof a
flow port, from which the combustible matter flows onto
the grate by gravity. According to the invention, the com-

bustion device comprises a heat transfer element for con-
ducting the heat contained in the combustion space partly
into the combustible matter compartment for gasifying
the combustible matter, as well as direction elements for
directing the combustion gases that have been gasified
in the combustible matter compartment from the com-
bustible matter compartment into the combustion space
to be burned. In this manner, the gasification of the com-
bustible matter begins partly already in the combustible
matter compartment, due to which the entire combustion
process can be made a clean and fast process to be
performed at a higher temperature.
�[0022] Preferably, the combustion device has suitable
additional ducts, by which fresh combustion air is con-
ducted into a space above the grate into the combustion
space of the fire chamber for cleanly and completely
burning the gasified combustion gases to be conducted
from the combustible matter compartment. The addition-
al ducts can conduct combustion air from below the grate,
the ash bin, for example, past the combustible matter
compartment into the combustion process. The addition-
al ducts can also be disposed in the fire door of the fire
chamber or in some other suitable place.
�[0023] Transfer of a sufficient amount of heat from the
combustion space into the combustible matter compart-
ment for implementing suitable gasification of the com-
bustible matter can be performed in many different ways.
In the simplest way it is done with a heat transfer element
consisting of a metallic wall of the combustible matter
compartment or a part of the wall. In this manner, the
heat of the fire chamber warms the wall, which conducts
the heat directly into the combustible matter compart-
ment disposed on the other side thereof. The heat trans-
fer can be regulated by covering the wall with a partly
heat- �isolating material, in which case only a part of the
wall acts as a heat transfer element. Various movable
insulation elements are also possible, in case there is a
wish to make the adjustment operable in conjunction with
use.
�[0024] Similarly, it is possible that the heat transfer el-
ement consists of one or more tubular combustion ducts
provided through the combustible matter compartment,
along which combustion ducts the hot combustion gases
produced in the combustion in the grate flow from the fire
chamber either into the upper part of the fire chamber or
above the combustible matter compartment. In this em-
bodiment, the adjustment is simple to implement by ar-
ranging in the combustion duct a suitable regulator or
shutter of gas flow.
�[0025] In a preferred embodiment of the invention, the
direction elements, by which the combustion gases are
conducted from the combustible matter compartment in-
to the combustion space, consist of holes in the wall of
the combustible matter compartment. The shape,
number and location of the holes can vary greatly in dif-
ferent embodiments. The holes can form in the wall, es-
pecially in the front wall visible from the fire door of the
fireplace, various patterns, symbols or similar, which are
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seen through the glass fire door of the fireplace as the
burning gas flows are released through the holes into the
combustion space, or when the gases are burning in the
combustible matter compartment. The holes can also be
provided with a regulator by means of which they can be
closed either partly or wholly, if desired. A part of the
holes can also be disposed in the lid of the combustible
matter compartment thereby directing the combustion
gases more upwards; or being disposed substantially
parallel to the lid, a part of the front wall of the combustible
matter compartment can be disposed on top of the com-
bustible matter compartment and provided with holes, in
which case a solid or a perforated lid only covers the rear
part of the upper part of the combustible matter compart-
ment.
�[0026] In another embodiment, the direction elements
consist of flow tubes conveyed from the combustible mat-
ter compartment through the wall or flow port of the com-
bustible matter compartment into the combustion space.
The flow tubes can start from different areas of the com-
bustible matter compartment, but mainly from the upper
part thereof. Similarly, by means of separate flow tubes,
the burning hot gases can be easily conducted into the
combustion space, the best possible place in terms of
clean and complete burning. This place can be even ad-
justable according to the combustion efficiency to be
used each time.
�[0027] In one embodiment of the invention, the com-
bustion device comprises secondary combustion air
ducts, arranged to conduct combustion air into the com-
bustion space, above the combustible matter compart-
ment, i.e. into a so-�called upper combustion space. The
additional oxygen, which ensures complete and clean
burning, can be conducted into the hottest part of the
fireplace e.g. through the grate within the fireplace and
upward along the sides of the combustible matter com-
partment. It is also possible to use separate air ducts
starting from beneath the grate, from the vicinity of the
fire door of the fireplace or from a suitable point from
outside the fireplace. These can be provided at the edges
of the combustible matter compartment, behind it or even
through the combustible matter compartment.
�[0028] In one embodiment of the invention, the com-
bustion device comprises cleaning combustion air ducts,
arranged to open out into the combustible matter com-
partment. These can be provided with suitable shutter
elements that keep the ducts closed in case of a full com-
bustible matter tank, but as the amount of combustible
matter drops below a given limit, open them letting com-
bustion air inside the combustible matter compartment.
Preferably, however, the cleaning combustion air ducts
are so dimensioned and disposed to open into the com-
bustible matter compartment that the granular combus-
tible matter itself keeps the ducts closed sufficiently tight-
ly when there is a given amount of combustible matter.
When the level of combustible matter in the combustible
matter compartment then drops, the ends of the ducts
open in a given phase and oxygen- �rich air is allowed to

flow into the combustible matter compartment, which ox-
ygen-�rich air sets the gases in the space on fire. This
fourth combustion phase considerably raises the tem-
perature in the combustible matter compartment, where-
by possible production of pitch in the space is prevented
and the pitch possibly produced in the space in the gas-
ification phase is burned off. After use, the device is al-
ways clean, safe and ready for a new filling of combustible
matter and heating.
�[0029] In the combustion device of the invention, in
addition to the front wall, the combustible matter com-
partment can consist at least partly of structures of the
fire chamber of the fireplace, i.e. e.g. of the rear and side
walls thereof. In this manner, one only needs to install in
the fireplace an oblique part of the rear wall, which directs
the combustible matter into the grate; a front wall which
divides the fire chamber into the combustible matter com-
partment and the combustion space; and a lid by means
of which the combustible matter compartment is covered
substantially gas tightly.
�[0030] In another embodiment of the invention, the
combustible matter compartment consists of a separate
fireproof box comprising a front wall, a rear wall, a side
wall and a lid and having in the lower part thereof a flow
port from which the combustible matter flows into the
grate. The separate box preferably is detached so that it
can be freely put into the fire chamber and taken out of
it according to need. In this manner, the same fireplace
can be heated alternatively both with wood and granular
combustible matter.
�[0031] The shape of the separate fireproof box can
vary relatively freely. The box can solely direct the com-
bustible matter into the grate only to its one edge, in which
case the combustible matter compartment can be sup-
ported on the edges of the fire chamber. The combustible
matter can also flow from the combustible matter com-
partment into two opposite directions, for example, to-
wards the edges of the fire chamber. Possible is also an
embodiment where the combustible matter compartment
is formed by a container to be placed on top of the grate,
e.g. a container shaped like a cylinder, which in the lower
part thereof is enclosed by the grate so that the combus-
tible matter is allowed to flow onto the grate from every
side of the container. In this manner, burning flames sur-
round the combustible matter compartment from every
side.
�[0032] Usually, in slot grates of fireplaces, the slots are
so big that pellets and other granular combustible matter
would flow directly into the ash bin. Due to this, preferably,
arranged below the flow port of the combustible matter
compartment is an additional grate disposed on top of
the grate of the fire chamber, where the size of the air
slots is of the order of a couple of millimeters so that the
granular combustible matter is not allowed to flow
through them. In this manner, the granular combustible
matter is burning on the additional grate obtaining the
combustion air through the grate and the additional grate
as the minor amount of ash being produced is flowing
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through the grates into the ash bin.
�[0033] In one embodiment of the invention, the sepa-
rate box-�like combustible matter compartment is pivotally
connected to the bottom of a fire chamber, such as a
grate. As its lid is provided with an openable hatch, the
combustible matter compartment can be filled with fresh
combustible matter simply by turning it outwards from
the fire chamber so that the filling hole covered by the
hatch will become visible. In this manner, the combustible
matter compartment need no be lifted from the fire cham-
ber, which makes the filling of combustible matter a sim-
ple, clean and quick process. Combustible matter com-
partments of other shapes can also be preferably de-
signed so that they can be filled without removing them
from the fire chamber.
�[0034] The combustion method and combustion de-
vice of the invention have considerable advantages com-
pared to the prior art:�

- The uniform four-�phase combustion process of the
invention achieves uniform burning and highly small
emissions.

- It suits all fireplaces which are different in structure
and functioning.

- The invention specifically improves the uses of gran-
ular combustible matter in heat- �storing fireplaces.

- In the same fireplace it is possible to burn both wood
and granular combustible matter even by letting the
inventive combustion device be in the fire chamber
all the time. In this manner, the use is simple and
clean irrespective of the combustible matter to be
used.

- With correct dimensioning, a single filling suffices to
fully reserve the heat-�storage capacity of the fire-
place, so one does not need to fill a hot fireplace with
combustible matter, which is an important safety fac-
tor.

- The combustion device of the invention can be easily
lit like a conventional fireplace, and the inflammation
is so quick that the problem of humidity condensa-
tion, caused by slow inflammation and typical of pri-
or-�art pellet stoves is avoided.

- The burning in accordance with the invention neces-
sitates no regulation during the burning.

- The combustion device of the invention can be easily
installed into existing fireplaces.

LIST OF FIGURES

�[0035] In the following section, the invention will be de-
scribed in detail referring to the attached drawings, in
which

Fig. 1 is a schematic side view illustrating one com-
bustion device of the invention;
Fig. 2 is a schematic side view illustrating another
combustion device of the invention; and
Fig. 3 is schematic sectional view illustrating a third

combustion device of the invention;
Fig. 4 illustrates a fourth combustion device of the
invention; and
Fig. 5 is a side view of the combustion device shown
in Fig. 5.

DETAILED DESCRIPTION OF THE INVENTION

�[0036] Fig. 1 shows a combustion device of the inven-
tion installed in a fireplace. The fireplace comprises a
grate 1; a fire chamber 2; a fire door 3 of the fire chamber;
a rear wall 4 of the fire chamber; � an ash bin 5; and an
ash box door 6. The combustion device comprises a box
made of a metal sheet and having a rear wall 7 supported
against the rear wall 4 of the fire chamber; a front wall 8
obliquely inclined forward and upward toward the fire
door 3; a lid 9; side walls (in the plane of the drawing);
as well as a bottom 10 directed obliquely downward and
forward from the rear wall 7, which together form a com-
bustible matter compartment 11 tapering downward to-
ward the grate 1.
�[0037] Between the bottom 10 and the front wall 8, a
flow port 12 is formed, from which the granular combus-
tible matter is allowed to flow down by gravity into an
additional grate 13, disposed on top of the grate 1 as a
horizontal extension to the bottom 10. The front wall 8 is
a non-�insulated metal sheet which functions as a heat
transfer element 14, which conducts heat from the com-
bustion space 2 into the combustible matter compartment
11. In addition, the front wall is provided with direction
elements 15 i.e. holes that conduct the gases produced
in the combustible matter compartment into the combus-
tion space.
�[0038] Combustion air 16 is fed into the combustion
process via the ash box door 6 and grate 1 as follows. A
part of the combustion air enters through the grate 1 the
additional grate 13, whereupon the combustible matter
disposed on top of it burns. The combustible matter com-
partment 11 is flanked by additional ducts 17, which con-
vey a part of the combustion air that has entered through
the grate 1 into a space above the grate 1 near to the
holes 15. The combustible matter compartment 11 is also
flanked by secondary combustion air ducts 18, which
convey a part of the combustion air over top of the com-
bustible matter compartment. Further, the bottom 10 in-
cludes cleaning combustion air ducts 19 i.e. holes that
direct the combustion air directly into the combustible
matter compartment 11 relatively close to the flow port 12.
�[0039] The combustion device shown in Fig. 1 func-
tions as follows. Once the combustible matter compart-
ment has been filled with pellets or some other granular
combustible matter, a part of it flows onto the additional
grate 13. Therein, it can be lit e.g. with lighter fluid or
some other inflammation material. Besides the combus-
tion space 2, the combustion process starts to heat the
front wall 8 of the combustible matter compartment 11,
i.e. the heat transfer element 14, whereby also the com-
bustible matter in the combustible matter compartment
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11 starts to heat up and gasify. The gases are released
into the combustion space via the direction elements 15
and burn by means of the additional combustion air pro-
vided by the additional ducts 17 thereby ensuring com-
plete burning of the combustion gases rising from the
grate 1 and the additional grate 13. The hot gases rise
up above the combustible matter compartment, into
which more combustion air is fed by the secondary com-
bustion air ducts 18; and in this manner, in the upper part
of the fireplace, the additional oxygen that has been fed
over the top of the combustible matter compartment is
used to ensure a clean and complete combustion proc-
ess. Further, at the final step of burning, when one is
running out of combustible matter in the combustible mat-
ter compartment 11, the cleaning combustion air ducts
19 open and direct the combustion air directly into the
combustible matter compartment 11 which is becoming
empty. In this manner, the gases gasifying from the com-
bustible matter burn whilst in the combustible matter
compartment, which at the end of the combustion proc-
ess ensures that the combustible matter compartment is
kept clean with no impurities remaining therein.
�[0040] Fig. 2 shows another embodiment of the inven-
tion with alternative structural solutions shown with a bro-
ken line. The principled functioning of the device is similar
per se to that shown in Fig. 1. In Fig. 2, placed within the
fire chamber of the fireplace is a whole consisting of a
bottom 20 and an additional grate 21, as well as of a front
wall 22 and a lid 23 of the combustible matter compart-
ment that are supported on these as well as on the rear
wall of the fireplace. Even the additional grate 21 can be
omitted if the actual grate is so small-�holed that the gran-
ular combustible matter is not allowed to flow through it
unburned. The combustion air 24 of the grate burning is
fed from below the grate 25, from the ash bin. The fire
door 26 of the fireplace, or the sides thereof, are provided
with additional ducts 27, conveying the combustion air
over the top of the additional grate 21, near to the holes
28 in the front wall 22. Similarly, the fire door 26 of the
fire chamber, or the sides or top part thereof, are provided
with secondary combustion air ducts 29, directing the
combustion air over the top of the combustible matter
compartment. In addition, the cleaning combustion air
ducts 30, i.e. the holes in the rear wall of the fireplace,
direct the combustion air directly into the lower part of
the combustible matter compartment and these open
when the level of combustible matter has dropped below
the level of these.
�[0041] In an alternative embodiment, Fig. 2 shows tu-
bular direction elements 31 depicted with a broken line,
these extending from the combustible matter compart-
ment via the flow port 32 over the top of the additional
grate 21. Instead of holes 28, these can also direct the
gases gasifying from the combustible matter into a de-
sired place in the combustion space 33.
�[0042] As an alternative structure instead of the heat
transfer element 22 i.e. the front wall or in addition to that,
one or more tubular combustion ducts 34 are shown,

starting from the vicinity of the additional grate from the
top side thereof. The hot combustion gases are directed
into the upper part of the combustion space by the com-
bustion duct provided in the combustible matter compart-
ment. In this manner, heat is transferred from the gases
into the combustible matter to gasify it. If necessary, the
combustion ducts 34 can be provided with an adjustment
enabling one to regulate the gasification of the combus-
tible matter. It is even possible that the front wall is insu-
lated, whereby the gasification heat is conveyed into the
combustible matter using the combustion ducts.
�[0043] In the embodiment of Fig. 3, the combustible
matter compartment is a cylindrical tank to be placed in
the middle of the fire chamber of the fireplace, on top of
the grate. While the structure of this embodiment is dif-
ferent, the functioning of its different parts is similar to
that shown in the embodiments of Figs. 1 and 2. At the
bottom of the combustible matter compartment 35 there
is a direction cone 36, distributing the combustible matter
uniformly onto the surrounding angular additional grate
37. The tank is covered by a lid 38, and the tank can be
filled by opening the lid. The cylindrical jacket of the tank
acts as a heat transfer element conducting a part of the
heat being generated in the combustion process that
takes place on top of the additional grate into the com-
bustible matter compartment to gasify the combustible
matter. The direction elements i.e. holes 39 in the jacket
direct the burning gases into the combustion space on
top of the additional grate.
�[0044] In this embodiment, all the necessary additional
combustion air can be obtained through the grate by con-
ducting it into the desired places via a central duct 40
provided in the combustible matter compartment. The
central duct 40 conducts a part of the combustion air over
the top of the combustible matter compartment to form
secondary combustion air 41; a part of the combustion
air to be used in the combustion of the gases flowing
through the holes 39 along the additional ducts 42; and
a part of the combustion air into the combustible matter
compartment via the cleaning combustion air ducts i.e.
holes 43 disposed in the lower part of the central duct.
�[0045] The flow of combustible matter that takes place
via the flow port by gravity can be regulated by elevating
or lowering the entire tank with respect to the conical
level, in which case the flow port is either reduced or
increased. The regulation can also be effected by ele-
vating or lowering the conical level 36 or by adjusting the
steepness of the conical level. While Fig. 3 shows a round
cylindrical structure, it is obvious that the same inventive
structure also works for structures having e.g. an elliptical
or angular horizontal cross section. In the same manner,
the additional grate does not need to enclose the entire
combustible matter compartment, but it can only extend
through a part of the circumference of the combustible
matter compartment, such as the opposite sides of the
space, a half of the surrounding circumference, etc. In
that case, naturally, the conical or oblique surface is so
directed that it uniformly divides the combustible matter
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through the length of the grate to be used.
�[0046] Figs. 4 and 5 show one embodiment of the in-
vention in greater detail, the embodiment corresponding
to that shown in Fig. 1 with respect to its structure and
functioning; that is, it has a substantially solid metal tank
44 which forms the combustible matter compartment.
The upper part thereof is provided with an openable lid
45 and the lower part is provided with a flow port 46, from
which the combustible matter is allowed to flow by gravity
into the additional grate 47. In this embodiment, there is
a turning pivot support 49 between the additional grate
and the combustible matter compartment. Thus, the ad-
ditional grate 47 stays in place in the fire chamber while
the combustible matter compartment is partly turned out
of the fire chamber so that the lid 45 can be opened with-
out, however, removing or detaching the tank out of
place. In addition, in this embodiment, there is a turning
handle 48 allowing one to easily turn the tank into a filling
position and back into an operation position. It is even
possible that the turning handle is removable so that it is
mounted in place only when using it and otherwise kept
out of the fire chamber. In this manner, it is kept clean
and it is never hot when using it. The path of motion of
the turning handle can also be provided with an adjust-
ment by which the size of the flow port is adjusted.
�[0047] The invention is not limited merely to the exam-
ples referred to above, but many modifications are pos-
sible within the scope of the inventive idea defined by the
claims.

Claims

1. A combustion method for burning granular combus-
tible matter in a fireplace comprising a fire chamber
with exhaust ducts of combustion gases; a grate (1),
into which combustion air is conducted; as well as
in the fire chamber, a combustible matter compart-
ment (11) tapering downward toward the grate and
dividing the fire chamber into a combustible matter
compartment and a combustion space (2) and hav-
ing in the lower part thereof a flow port (12), from
which the combustible matter flows by gravity onto
the grate (1) burning therein, characterized in that
the combustible matter is gasified in the combustible
matter compartment (11) and the burning gases thus
obtained are conducted from the combustible matter
compartment into the combustion space (2), where
they are burned.

2. The method as defined in claim 1, characterized in
that combustion air is conducted over the top of the
burning combustible matter disposed on the grate.

3. The method as defined in claim 1 or 2, characterized
in that combustion air is also conducted over the top
of the combustible matter compartment into the be-
ginning of the exhaust duct to ensure complete,

clean burning.

4. The method as defined in any one of claims 1 to 3,
characterized in that a part of the burning gases is
burned in the combustible matter compartment.

5. The method as defined in any of claims 1 to 4, char-
acterized in that as the amount of combustible mat-
ter in the combustible matter compartment (11)
drops below a given limit, combustion air is fed into
the combustible matter compartment, whereby the
combustion gases generated in the combustible
matter compartment are burned partly in the com-
bustible matter compartment and partly in the com-
bustion space.

6. The method as defined in any one of claims 1 to 5,
characterized in that the combustion process is
regulated by regulating the flow of combustible mat-
ter via the flow port (12) onto the grate.

7. The method as defined in any one of claims 1 to 6,
characterized in that the combustion process is
regulated by regulating the accumulation of combus-
tible matter in the combustible matter compartment
(11)

8. The method as defined in any one of claims 1 to 7,
characterized in that in the method, pellets, grain
or suitable chips are burned.

9. The method as defined in any one of claims 1 to 8,
characterized in that the combustion is performed
in a massive fireplace that stores heat well, such in
a soapstone fireplace.

10. A combustion device for burning granular combus-
tible matter in a fireplace comprising a fire chamber
with exhaust ducts of combustion gases; a grate (1),
into which combustion air is conducted; as well as
in the fire chamber, a combustible matter compart-
ment (11) tapering downward toward the grate and
dividing the fire chamber into a combustible matter
compartment and a combustion space (2) and hav-
ing in the lower part thereof a flow port (12), from
which the combustible matter flows by gravity onto
the grate, characterized in that the combustion de-
vice comprises a heat transfer element (14) for di-
recting the heat contained in the combustion space
(2) partly into the combustible matter compartment
(11) for gasifying the combustible matter; as well as
direction elements (15) for directing the combustion
gases gasified in the combustible matter compart-
ment from the combustible matter compartment into
the combustion space to be burned.

11. The combustion device as defined in claim 10, char-
acterized in that the combustion device comprises
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additional ducts (17) by means of which fresh com-
bustion air is conducted into the combustion space
(2) above the grate (1) for burning the gasified com-
bustion gases to be conducted from the combustible
matter compartment.

12. The combustion device as defined in claim 10 or 11,
characterized in that the heat transfer element (14)
consists of a metallic wall of the combustible matter
compartment, or of a part thereof.

13. The combustion device as defined in claim 10 or 11,
characterized in that the heat transfer element con-
sists of one or more tubular combustion ducts (34)
provided through the combustible matter compart-
ment.

14. The combustion device as defined in any one of
claims 10 to 13, characterized in that the direction
elements (15) are holes in the wall of the combustible
matter compartment.

15. The combustion device as defined in any one claims
10 to 13, characterized in that the direction ele-
ments are flow tubes (31) conveyed from the com-
bustible matter compartment into the combustion
space through the wall or flow port of the combustible
matter compartment.

16. The combustion device as defined in claim 14 or 15,
characterized in that the direction elements are
provided with a regulation by means of which the
flow of hot combustion gases can be regulated or
completely shut.

17. The combustion device as defined in any one of
claims 10 to 16, characterized in that the combus-
tion device comprises secondary combustion air
ducts (18), arranged to conduct combustion air into
the combustion space above the combustible matter
compartment (11).

18. The combustion device as defined in any one of
claims 10 to 17, characterized in that the combus-
tion device comprises cleaning combustion air ducts
(19), arranged to open into the combustible matter
compartment (11) as the amount of combustible mat-
ter drops below a given limit, and to conduct com-
bustion air into the combustible matter compartment.

19. The combustion device as defined in any one of
claims 10 to 18, characterized in that in addition to
the front wall (22), the combustible matter compart-
ment consists at least partly of the rear and side walls
of the fire chamber of the fireplace.

20. The combustion device as defined in any one of
claims 10 to 18, characterized in that the combus-

tible matter compartment (11) is formed by a sepa-
rate box comprising a front wall (8), a rear wall (7),
side walls and a lid (9) and having a flow port (12) in
the lower part thereof.

21. The combustion device as defined in claim 20, char-
acterized in that in the lower part of the flow port
(12) of the combustible matter compartment (11)
there is an additional grate (13) disposed on top of
the grate (1) of the fire chamber, in which additional
grate the granular combustible matter burns.

22. The combustion device as defined in claim 20 or 21,
characterized in that the combustible matter com-
partment (44) is pivotally connected to the bottom of
the fire chamber, such as a grate (47), so that its
upper part can be partially turned out of the fire cham-
ber to fill the combustible matter compartment.

23. The combustion device as defined in claim 20 or 21,
characterized in that the combustible matter com-
partment (35) is a tank supported on top of the grate
and enclosed by the combustion space in the hori-
zontal direction.

24. The combustion device as defined in claim 23, char-
acterized in that the additional grate (37) is an an-
gular structure with the combustible matter compart-
ment disposed in the middle.

25. The combustion device as defined in claim 23, char-
acterized in that a central duct (40) is provided
through the combustible matter compartment (35),
which central duct, starting from above the grate,
directs the combustion air that has flown through the
grate over the top of the combustible matter com-
partment to form secondary combustion air, over the
top of the burning combustible matter into the com-
bustion space and/or the combustible matter com-
partment.

26. The combustion device as defined in claim 23, char-
acterized in that the bottom of the combustible mat-
ter compartment is provided with a direction cone
(36), which distributes the combustible matter uni-
formly partly or wholly onto the grate that encloses
the combustible matter compartment.

27. The combustion device as defined in any one of
claims 23 to 26, characterized in that the flow of
combustible matter through the flow port disposed
in the lower part of the combustible matter compart-
ment (35) is regulated by regulating the height of the
jacket of the combustible matter compartment with
respect to the additional grate (37), by regulating the
height of the direction cone and/or by regulating the
inclination of the direction cone.
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