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(54) Fireplace

(57)  The invention relates to a fireplace comprising
a firebox (1) and a trough-shaped grate (3) including an
upper end (4) and alower end (5) and a wall construction
(6 to 9), which comprises walls (6, 7) / wall portions at
an acute angle (o) in relation to one another, the walls/
wall portions being provided with elongated apertures
(10) for supplying combustion air through the grate, the
main direction of the apertures being at a 40 degree an-
gle at the most in respect of an imaginary line (L) on the
wall (6, 7) /wall portion, in which the apertures are

formed, said line extending at a right angle in relation to
a level defined by the upper end (4, 4') of the grate. In
order for the grate to improve fine combustion and to
enable low-emission combustion throughout almost the
entire combustion process, the apertures (10) examined
together form in the portion of the walls (6, 7) /wall por-
tions, in which they are formed and which is closer to
the lower end (5) of the grate, a larger surface area than
in the portion of the walls/wall portions, which is closer
to the upper end (4) of the grate. The invention also re-
lates to a grate.
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Description
BACKGROUND OF THE INVENTION

[0001] The invention relates to a fireplace comprising
a firebox and a trough-shaped grate including an upper
end and a lower end and a wall construction, which com-
prises walls or wall portions at an acute angle in relation
to one another, the walls/wall portions being provided
with elongated apertures for supplying combustion air
through the grate, the main direction of the apertures
being at a 40 degree angle at the most in respect of an
imaginary line on the wall /wall portion, in which the ap-
ertures are formed, said line extending at a right angle
in relation to a level defined by the upper end of the
grate.

[0002] The invention also relates to a trough-shaped
grate of a fireplace comprising an upper end and a lower
end and a wall construction including walls or wall por-
tions at an acute angle in relation to one another, the
walls or wall portions being provided with elongated ap-
ertures for supplying combustion air through the grate,
the main direction of the apertures being at a 40 degree
angle at the most in respect of an imaginary line on the
wall/wall portion, in which the apertures are formed, said
line extending at a right angle in relation to a level de-
fined by the upper end of the grate.

[0003] Patent application FI 823745 discloses a heat-
ing device comprising a trough-shaped grate. This prior
art grate comprises a set of slots arranged at the lower
end of the grate and a set of apertures arranged at the
upper end for supplying combustion air towards the solid
combustible matter on the grate. Primarily owing to the
shape of the apertures, but partly also to the location
thereof, the grate does not allow efficient fine combus-
tion to be carried out. Fine combustion refers to such a
combustion process in which the solid combustible mat-
ter, for instance coal cinders, on the grate is burntin such
a manner that the ashes remain very fine. If no efficient
fine combustion exists, the grate practically chokes, al-
though the walls thereof are inclined. If the solid com-
bustible matter were to burn to fine ashes, the inclined
walls would be able to direct the fine ashes away from
the grate through the bottom of the grate. Another prob-
lem with the prior art grate is that when firewood is being
burnt, the wood has to be vertically placed owing to the
shape and size of the grate.

[0004] US patent publication 5522327 discloses a
trough-shaped grate comprising a set of slots arranged
at the lower end of the grate and a set of apertures ar-
ranged on the sidewall of the grate for supplying com-
bustion air into the trough-shaped space of the grate.
Owing to the shape and location of the apertures, the
grate does not allow efficient fine combustion to be car-
ried out.

[0005] US patent publication 2145261 discloses a
trough-shaped grate provided with elongated apertures
with constant width. The apertures are placed at the bot-
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tom level of the grate and on the inclined sidewalls of
the grate. Considered together, the apertures on the
sidewalls form an equally large surface area in the por-
tions of the sidewalls closest to the lower end of the grate
as the apertures form in the portions of the sidewalls
closer to the upper end of the grate. Owing to the shape
and location of the apertures, the grate does not allow
efficient fine combustion to be carried out.

BRIEF DESCRIPTION OF THE INVENTION

[0006] It is an object of the invention to avoid the
above drawbacks. In order to achieve this, the fireplace
and grate according to the invention are characterized
in that the apertures considered together form in the por-
tion of the walls /wall portions, where they are formed,
and which is closer to the lower end of the grate, a larger
surface area than in the portion of the walls/wall por-
tions, which is closer to the upper end of the grate.
[0007] Such apertures provide efficient combustion,
while the gravity causes the firewood to automatically
fall onto the bottom of the grate during the combustion
process, constantly maintaining an adequate degree of
heatin the grate and thus creating a basis for clean com-
bustion.

[0008] The apertures are preferably formed to taper
in a wedge-shaped manner so that they provide a sub-
stantially logarithmic airflow. The air intake spaces
formed by the apertures are thus formed according to
the principle of logarithmic division. Such a solution pro-
vides a most efficient airflow through the grate, even if
it were filled with kindling (at the beginning of the com-
bustion process) or with smouldering fixed matter,
whereby the final combustion becomes environmentally
friendly.

[0009] Preferably, a nozzle opening is formed at the
upper end of the apertures, the diameter of the nozzle
opening being greater than the width of the apertures
immediately beneath the nozzle opening. Such a nozzle
opening is able to supply air to the particular point on
the grate and combustible matter where air is greatly
required. Air jets provided from the nozzle openings ex-
tend approximately to a third of the width of the upper
end of the grate on both sides. Such a structure im-
proves burning but does not cool down the grate box
excessively, and therefore the combustion of coke is
cleaner. The ashes fall into an ash bin through an elon-
gated opening that opens towards the bottom.

[0010] The grate is preferably provided with at least
one ignition nozzle, the nozzle opening of which is lo-
cated above the level defined by the upper end of the
grate. The ignition nozzles maintain clean combustion
by supplying air to the periphery of the grate above the
hot ember, whereby the pyrolysis gases ignite at the pe-
riphery of the grate. The ignition nozzles are able to push
combustion air above the grate even in such a situation
that the air intake through the grate via the apertures is
limited owing to the large amount of ashes on the grate.
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Preferably, the upper end of the grate is formed substan-
tially as a rectangle and comprises four walls, whereby
two oppositely placed walls, which are substantially
placed at a right angle to the walls provided with elon-
gated apertures, are both provided with guiding means
for directing air into at least one ignition nozzle.

[0011] The inner surface of the walls of the grate is
preferably provided with support/turbulence means at a
distance from the lower end of the grate to support the
firewood to be horizontally placed and to provide the
flowing air with turbulence. The support/turbulence
means prevent the firewood from falling to the space in
the immediate vicinity of the lower end of the grate, and
therefore the space can be used as an ignition space,
into which birch bark or some other suitable kindling ma-
terial is placed at the initial stage of ignition. The support/
turbulence means, which preferably are projections,
thresholds or the like, cause discontinuity points to the
inner surface of the walls of the grate, which provide the
air with a turbulent flow so that it is appropriately mixed
with the pyrolysis gases. The turbulent flow nicely "sur-
rounds" the combustible fixed matter on the grate, thus
improving/intensifying the combustion process.

[0012] The preferred embodiments of the fireplace
are disclosed in the accompanying dependent claims.
[0013] The most significant advantages of the fire-
place according to the invention are to improve fine com-
bustion, enable efficient and low-emission combustion
of firewood during almost the entire combustion proc-
ess, i.e. during the initial stage, "normal stage" and final
stage of the combustion. The portion of combustible ma-
terial that remains incombustible is considerably smaller
than in prior art fire grates. The emission created during
combustion owing to efficient combustion remains low
so that not only carbon monoxide remains at a lower
level, but also nitric oxide emission is at the same time
kept low. The firewood can be vertically placed onto the
grate, but also horizontally, as the grate is preferably
provided with the support/turbulence means. Particular-
ly if the fireplace comprises a firebox described below
comprising walls provided with apertures, a very effi-
cient combustion can be achieved. The same charge
weight results in twice as clean combustion results com-
pared with those of the prior art systems.

[0014] The most significant advantages of the grate
according to the invention, when the grate is mounted
into the fireplace, are the same as the ones described
above.

[0015] The preferred embodiments of the grate are
explained in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] In the following, the invention will be described
in greater detail by means of the preferred embodiments

with reference to the accompanying drawing, in which

Figure 1 is a general view showing a fireplace ac-
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cording to the invention,

Figure 2 shows in perspective a grate according to
the invention and a part of the fireplace shown in
Figure 1,

Figure 3 shows a frame intended for the grate
shown in Figure 2,

Figure 4 shows a detail of the grate shown in Figure
2,

Figure 5 shows an alternative implementation for
Figure 4,

Figure 6 is an end view illustrating the grate shown
in Figure 2,

Figure 7 is a side view close to the end illustrating
the grate shown in Figure 2,

Figure 8 illustrates a firebox with grates of the fire-
place according to the invention,

Figure 9 is a top view illustrating air jets achieved
with a wall construction of the firebox shown in Fig-
ure 8,

Figure 10 is a front view illustrating mixing layers
achieved with the wall construction of the firebox
shown in Figure 8, and

Figures 11 and 12 are top views from the view angle
of Figure 9 illustrating gas rotations achieved with
the wall solution of the firebox shown in Figure 8.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Figure 1 shows a fireplace comprising a firebox
indicated using reference numeral 1. A wall construction
of the firebox is indicated using reference numeral 2 and
a through-shaped grate at the bottom of the firebox is
indicated using reference numeral 3.

[0018] The structure of the grate 3 shown in Figure 1
is illustrated in Figures 2, 4, 6 and 7.

[0019] The grate 3 comprises arectangular upper end
4, a lower end 5 and a wall construction including two
longer substantially rectangular walls 6 and 7 and two
shorter walls 8 and 9 resembling a parallelogram.
[0020] The opposite walls 6, 7 are provided with an
array of elongated apertures 10. The number of aper-
tures 10 in each wall 6, 7 is recommended to be 10 to
30, whereby the wall construction of the grate includes
approximately 20 to 60 apertures. If the number of ap-
ertures 10 is smaller, the grate will not operate appro-
priately, even if the apertures were large.

[0021] The surface area of the apertures 10 close to
the lower end 5 of the grate is larger than the surface
area thereof close to the upper end 4 of the grate.
[0022] Figure 4 shows that the main direction of the
apertures 10 is the same as that of an imaginary line L
on the wall 6 extending perpendicularly in relation to the
level defined by the upper end 4 of the grate. The main
direction of the apertures 10 may vary from what is
shown in that it is placed at an acute angle below 40
degrees in relation to the line L. Preferably the angle is
below 30 degrees. If the angle exceeds 40 degrees, the
apertures 10 are not operating appropriately consider-
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ing the object of the invention.

[0023] Figure 4 also shows the recommendable
wedge-shaped form of the apertures 10. The apertures
10 taper from the bottom to the top so that they provide
the grate 3 with logarithmic air flow.

[0024] The upper end of the apertures 10 comprise a
nozzle opening 11 having a diameter that exceeds the
width of the apertures immediately below the nozzle
opening. The diameter of the nozzle opening 11 prefer-
ably ranges between 5 and 15 mm.

[0025] Figure 5 shows an alternative way for imple-
menting apertures 10a’, 10b' of the grate 3. The aper-
tures 10a’, 10b' are similar to the apertures 10 shown in
Figure 4, since they are elongated and the total surface
area thereof close to the lower end 5' of the grate is larg-
er than the surface area thereof close to the upper end
4' of the grate. This is because the apertures 10b' do not
extend to the upper end of the grate, but are entirely
placed in the bottom half of the wall 6'. Figures 4 and 5
show that an opening pair 10a’, 10b' in Figure 5 corre-
sponds with the opening 10 in Figure 4. In view of the
above, the number of opening pairs 10a’, 10b' on each
opposite wall 6' is recommended to be between 10 and
30. If the number of opening pairs on the wall 6' remains
below 10, the grate will not operate appropriately.
[0026] The alignment of the apertures 10a’, 10b' com-
plies with what is explained in connection with the aper-
tures 10.

[0027] As Figure 6 shows, the grate has a shape re-
sembling the letter V. The walls 6 and 7 of the grate are
placed at an angle o = approximately 70 degrees in re-
spect of one another. The angle o is preferably within a
range from 50 to 90 degrees and more preferably within
arange from 60 to 80 degrees. If the angle a.is too large,
the walls 6, 7 will not efficiently direct the partly but also
completely burnt material on the grate downward to-
wards the lower end of the grate. If the angle o is too
small, the volume of the grate 3 and the surface area in
the horizontal direction of the upper end 4 remain very
small, if the grate is not made very deep or very large.
A deep and/or large grate is inappropriate in view of the
size of the fireplace and therefore impossible to imple-
ment in practice. The width of the lower end 5 of the
grate ranges between 10 and 30 mm, and the width of
the upper end 4 between 100 and 200 mm. The ratio
between the surface areas of the lower end 5 and the
upper end 4 is preferably 0.005 to 0.3 and more prefer-
ably 0.1 to 0.25. If the lower end of the grate is too wide,
the size of the grate increases excessively. In addition,
the apertures 10 are not able to efficiently remove the
ashes, if the lower end of the grate is too wide.

[0028] In Figures 2, 4 and 5, reference numerals 15
and 15' indicate projections formed on the inner surfac-
es of the walls. The number of projections 15 is at least
two on both opposite walls 6, 7. In the example shown
in the Figures, the number of projections 15 is eight; four
of the projections being placed at the first level and four
other projections at the second level, which is located
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somewhat (approximately 10 to 40 mm) below the first
level. The projections 15, 15' are arranged approximate-
ly in the middle of the upper and lower end of the grate.
The number of projections 15, 15' as well as the exact
location thereof may vary. The projections 15, 15' oper-
ate as supports, which prevent the firewood placed hor-
izontally on the grate from falling to a grate space 16 (cf.
Figure 2) beneath the projections, referred to as an ig-
nition space, into which the ignition material is placed
before ignition. The projections 15, 15' also operate as
turbulence means causing turbulence to the combustion
air. The turbulence allows the air to be appropriately
mixed with the pyrolysis gases, which in turn improves
the combustion process considering the purity of the
combustion. Instead of projections, thresholds or the
like can also be employed. A combined term used here
for projections, thresholds or the like functioning as sup-
port means and turbulence means is support/turbulence
means.

[0029] Figure 6 also shows that the shorter walls 8, 9
of the grate are provided with apertures 12. The object
of the apertures 12, the number of which may be one or
more, is to direct combustion air above the upper end 4
of the grate. The apertures 12 direct combustion air to
the inner surface of the upper half of the grate wall 9, on
which a trough-like guiding means 14 is formed, cf. also
Figure 7. The guiding means 14 ends at a nozzle open-
ing 19, located above the grate at a distance ranging
from 10 to 50 mm, preferably from 20 to 30 mm, from
the level defined by the upper end 4 of the grate. The
nozzle opening 19 forms an ignition nozzle, which ig-
nites the combustion gases on the upper surface of the
grate. If the nozzle opening 19 is placed too high above
the upper end of the grate, air is not directed close
enough to the combustion gases, which will therefore
not ignite. If the nozzle opening 19 is placed too close
to the upper surface 4 of the grate, the nozzle opening
is not capable of directing air above the combustion gas-
es, if the grate is filled with material. The opposite wall
8 of the grate 3 comprises similar apertures and guiding
means 13.

[0030] The grate 3 according to Figure 2 is typically
made of cast iron. The grate 3 is placed into a frame 17
according to Figure 3, typically also made of cast iron.
An air control apparatus 30 (cf. Figure 1) is placed be-
neath the frame 17. The air control apparatus is used to
direct air partly through the grate 3 and partly through
arrays of openings or apertures 100, 200, 300 in the wall
construction of the firebox, the arrays of apertures being
placed significantly above the upper end of the grate, cf.
Figure 8. The first-mentioned air is referred to as primary
air and the last-mentioned as secondary air. During the
initial stage of ignition the ratio between the primary air
amount and the secondary air amount is larger than in
a situation, in which the fireplace is heated. An ash bin
18 is placed beneath the air control apparatus 30, cf.
Figure 1.

[0031] The above-described grate 3 is particularly
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suitable to be used with the wall construction 2 of the
firebox shown in Figure 8, since the emission created
during combustion is particularly low. In view of the
above, the wall construction 2 of the firebox will also be
described below.

[0032] Figure 8 illustrates in more detail how the ar-
rays of apertures in the wall construction of the firebox
are achieved. The Figure shows that the walls of the fire-
box comprise perforated plates 110b, 110c and 110a re-
spectively. The sidewalls also comprise plates 110d and
110e without apertures. The plates 110d and 110e could
alternatively be provided with apertures. The plate 110a
is a rear plate, the plates 110b and 110c are corner
plates, and the plates 110d and 110e are side plates.
The plates 110a, 110e are made of fire-resistant metal
or ceramic material.

[0033] The plates 110a, 110b and 110c comprise a
first array of apertures 100, a second array of apertures
200 and a third array of apertures 300. The arrays of
apertures 100, 200, 300 are substantially horizontal and
comprise a plurality of apertures 100b, 100a, 100c,
200b, 200a, 200c, and 300b, 300a, 300c respectively.
In the firebox, the lowest arrays of apertures 100, 200
are placed below the fireplace throat 220 and the high-
est array of apertures 300 is placed at the lower end of
the fireplace throat. It is possible that the throat compris-
es an array of apertures 400, 600 placed above the array
of apertures 300. It is also possible that one or more
arrays of apertures are placed above the throat 220.
[0034] The arrays of apertures 100, 200 and 300 are
arranged to supply air substantially in the horizontal lev-
el to places in the firebox, which are located considera-
bly above the upper end 4 of the grate and in such a
manner that the air jets starting from the corner plates
110b and 110c converge with the air jets starting from
the rear plate 110a. The air jets from the corner plates
110b, 110c are at an angle y, which is recommended to
range between 30 and 80 degrees, in relation to the jets
from the rear plate 110a, cf. Figure 9.

[0035] An additional array of apertures 201, 202 is
formed on the rear plate 110a below and above the array
of apertures 200. The additional arrays of apertures 201
and 202 strengthen the airflow from the rear plate 110a.
Consequently, the rear plate 110a is provided with more
apertures than the corner plate 110b or 110c and the
total surface area of the apertures in the rear plate is
larger than the total surface area of the apertures in the
corner plate 110b or 110c. Alternatively, the required
amount of air supplied from the rear plate 110a can be
obtained by providing the rear plate with larger aper-
tures than the corner plates 110b, 110c.

[0036] The diameter of the apertures in the arrays of
apertures 100, 200, 201, 202, 300 is recommended to
be 10 to 12 mm. If the diameter is too small, the strength
of the air jets remains too low. The apertures may com-
prise a wall, on which a thread is formed in order to
achieve a rotational motion for the air supplied from the
hole.
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[0037] The mutual distance N between the arrays of
apertures 100 and 200 preferably ranges between 30
and 150 mm, and more preferably between 30 and 100
mm, cf. Figure 10. Most preferably, the distance N rang-
es between 30 and 50 mm.

[0038] The apertures in the arrays of apertures 100,
200, 201, 202 and 300 are arranged to supply second-
ary air into the firebox in a point-like manner, cf. the ar-
rows in Figure 9. The arrows of different lengths in Fig-
ure 9 illustrate that the rear plate 110 is arranged to sup-
ply more air into the firebox 1 than the corner plates 110b
and 110c (and side plates 110d, 110e, if they were pro-
vided with apertures). This is important in order to
achieve the desired low-emission combustion process
in the firebox.

[0039] The air jets supplied from the described arrays
of apertures 100, 200, 201, 202 and 300 provide three
thin plate-like layers |, Il and Ill placed at a distance from
one another in the vertical direction, also referred to as
fraction layers, in which air and combustion gases are
mixed, cf. Figure 10. The thickness of each layer I, Il
and Il preferably ranges between 10 and 30 mm.
[0040] Mixing of secondary air and combustion gases
occurs in fraction layers I, Il and Ill so that the gases
rotate as illustrated in Figures 11 and 12. In Figure 11,
the arrows illustrate the rotation of the gases when the
firewood to be burnt is placed horizontally on the grate
3. In Figure 12, the arrows illustrate the rotation of the
gases when firewood 180 is placed on the grate 3 ver-
tically. A dashed line indicates the firewood 180 in the
Figures.

[0041] InFigure 11, the starting end (i.e. the wide end)
of the arrows is placed at the edges of the grate. The
starting ends of the wide arrows indicate the air supplied
from the ignition nozzles as well as the ignited gases.
The mixture of air and gases flows obliquely upward to-
wards the corresponding corner plates 110b, 110c, and
the air supplied therefrom is mixed with the above-men-
tioned gases, also illustrated by the wide arrows. The
gases continue substantially in the horizontal direction
towards the rear wall 110a, but turn substantially in the
horizontal plane towards the grate owing to the air jets
arriving from the back (narrow arrows), as the wide ar-
rows indicate. The narrow end of the wide arrows com-
prises all the above-mentioned gases.

[0042] In Figure 12, mixing occurs in front of the fire-
wood, i.e. in the space between the firewood 180 and
the fireplace door. For the sake of simplicity, Figure 12
only shows two arrows that illustrate the flow of gases
in the horizontal direction. In addition to the air jets sup-
plied from the rear plate 110a the arrows include air jets
supplied from the corner plates 110b, 110c and naturally
the combustion gases.

[0043] The rotation chamber provides such a special
feature that horizontal turbulence layers are formed in
the rear part of the box irrespective of whether the fire-
wood is placed vertically or horizontally. The achieved
rotational gas flows allow the gases to remain consider-
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ably longer in the firebox, and the proportional delay
time of the combustion gases increases in comparison
with a conventional firebox. The temperature in the ro-
tation chamber does not increase to a noxiously high
level regarding the nitrogen emission, and the combus-
tion outcome is therefore better than in prior art firebox-
es. In conventional fireboxes, the temperature easily
and uncontrollably becomes so high that large amounts
of nitric oxides are formed. In the rotation chamber, hy-
drocarbon and nitrogen emission are both simultane-
ously kept at a fairly low level.

[0044] In the fireplace shown in Figures 1 and 8, air
and gas are mixed in the horizontal steps rotating in lay-
ers within each other. The required air impulse for the
apertures in the arrays of apertures 100, 200, 201, 202,
300 and from there to the firebox 1 is obtained using
buffering spaces 152, 153, cf. Figure 9. The buffering
spaces 152, 153 are placed between the corner plates
110b and 110c and the corners of the stone structure in
the firebox. The air pressure in the buffering spaces 152,
153 exceeds the air pressure on the grate side surfaces
of the rear and corner plates. The air control apparatus
30 directs air via the apertures 10 travelling through the
grate 3 and also passed the grate through passages/
gaps 151, 154 and the buffering spaces 152, 153 into
the firebox through the openings in the arrays of aper-
tures 100, 200, 201, 202, 300. Alternatively, the required
overpressure and air impulse can be achieved using a
fan. The last-mentioned solution is much more compli-
cated and expensive to implement.

[0045] Figure 8 also shows such a significant feature
of the firebox, according to which grooved surfaces
500a, 500b, 500c¢ are found between the wall construc-
tion and the grate. The grooves on the grooved surfaces
500a, 500b, and 500c enable to supply air more effi-
ciently from the grate 3 towards the plates 110a to 110e.
[0046] The number of arrays of apertures in the wall
construction 2 of the firebox may deviate from what is
shown in the Figures, like the number, size and location
of the apertures. The shape of the wall construction 2
may also be different.

[0047] It should be noted that the details of the inven-
tion may be implemented in various ways within the
scope of the appended claims and differently than
shown in the Figures. Thus, for instance, the form of the
grate may be different, although the shape shown is to
be recommended in view of the combustion result and
how the firewood is placed; the precise location of the
apertures on the grate may deviate from what is shown;
the shape of the ignition nozzles may deviate; ignition
nozzles are not necessarily required, even though they
significantly improve the operation of the grate.

Claims

1. A fireplace comprising a firebox (1) and a trough-
shaped grate (3) including an upper end (4, 4') and
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a lower end (5, 5') and a wall construction (6 to 9),
which comprises walls (6, 7) or wall portions at an
acute angle (o) in relation to one another, the walls/
wall portions being provided with elongated aper-
tures (10, 10a’, 10b") for supplying combustion air
through the grate, the main direction of the aper-
tures being at a 40 degree angle at the most in re-
spect of an imaginary line (L) on the wall (6, 7) /wall
portion, in which the apertures are formed, said line
extending at a right angle in relation to a level de-
fined by the upper end (4, 4') of the grate, charac-
terized in that the apertures (10, 10a’, 10b") con-
sidered together form in the portion of the walls (6,
7) Iwall portions, in which they are formed and which
is closer to the lower end (5, 5') of the grate, a larger
surface area than in the portion of the walls/wall por-
tions, which is closer to the upper end (4, 4') of the
grate.

A fireplace as claimed in claim 1, characterized in
that the apertures (10) are formed to taper in a
wedge-shaped manner when moving from the low-
er end (5) of the grate towards the upper end (4) of
the grate.

A fireplace as claimed in claim 2, characterized in
that the shape of the apertures (10) resembles a
wedge so that the apertures provide a substantially
logarithmic airflow.

A fireplace as claimed in claim 1, characterized in
that the upper end of the apertures (10, 10a’, 10b")
is provided with a nozzle opening (15, 15'), the di-
ameter of which is greater than the width of the ap-
ertures immediately below the nozzle opening.

A fireplace as claimed in claim 1, characterized in
that the number of the apertures (10, 10a’, 10b") on
the walls (6, 7) ranges between 20 and 60.

A fireplace as claimed in claim 1, characterized in
that the main direction of the apertures (10, 10a’,
10b") is at a 30-degree angle at the most in respect
of the line (L).

A fireplace as claimed in claim 1, characterized in
that the angle (o)) between the walls (6, 7, 6') /wall
portions ranges between 50 and 90 degrees.

A fireplace as claimed in claim 7, characterized in
that the angle (o) between the walls (6, 7, 6') /wall
portions ranges between 60 and 80 degrees.

A fireplace as claimed in claim 1, characterized in
that the grate (3) is provided with at least one igni-
tion nozzle, whose nozzle opening (19, 20) is
placed above the level defined by the upper end (4)
of the grate.
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A fireplace as claimed in claim 9, characterized in
that the upper end (4) of the grate (3) is substan-
tially formed as a rectangle and that the grate com-
prises four walls (6 to 9), whereby the two oppositely
placed walls (8 and 9) are at a substantially right
angle with respect to the two adjacent walls (6 and
7) comprising the elongated apertures (10, 10a',
10b') and are both provided with guiding means (13,
14) for directing air into at least one ignition nozzle
(19, 20).

A fireplace as claimed in claim 9 or 10, character-
ized in that the nozzle opening (19, 20) of the igni-
tion nozzle is placed at a distance from 10 to 50 mm
above the upper end (4) of the grate.

A trough-shaped grate of a fireplace comprising an
upper end (4, 4') and a lower end (5, 5') and a wall
construction (6 to 9) including walls (6, 7) or wall
portions at an acute angle (o) in relation to one an-
other, the walls or wall portions being provided with
elongated apertures (10, 10a’, 10b") for supplying
combustion air through the grate, the main direction
of the apertures being at a 40 degree angle at the
most in respect of an imaginary line (L) on the wall
(6, 7) /wall portion, in which the apertures are
formed, said line extending at a right angle in rela-
tion to a level defined by the upper end (4, 4') of the
grate, characterized in that the apertures (10,
10a’, 10b') considered together form in the portion
of the walls (6, 7) /wall portions, in which they are
formed and which is closer to the lower end (5, 5
of the grate, a larger surface area than in the portion
of the walls/wall portions, which is closer to the up-
per end (4, 4") of the grate.

A grate as claimed in claim 12, characterized in
that the apertures (10, 10a’, 10b") are formed to ta-
per in a wedge-shaped manner when moving from
the lower end (5) of the grate towards the upper end
(4) of the grate.

A grate as claimed in claim 13, characterized in
that the shape of the apertures (10) resembles a
wedge so that the apertures provide a substantially
logarithmic airflow.

A grate as claimed in claim 11, characterized in
that the grate (3) is provided with at least one igni-
tion nozzle, whose nozzle opening (19, 20) is
placed above the level defined by the upper end (4)
of the grate.

A grate as claimed in claim 15, characterized in
that the upper end (4) of the grate (3) is substan-
tially formed as a rectangle and that the grate com-
prises four walls (6 to 9), whereby the two oppositely
placed walls (8 and 9) at a substantially right angle
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with the two adjacent walls (6 and 7) comprising the
elongated apertures (10, 10a', 10b") are both pro-
vided with guiding means (13, 14) for directing air
into at least one ignition nozzle (19, 20).

A grate as claimed in any one of the preceding
claims 11 to 16, characterized in that the inner sur-
face of the walls (6, 7) /wall portions are provided
at a distance from the lower end of the grate with
support/turbulence means (15) for supporting the
firewood to be horizontally placed and for achieving
turbulence in the flowing air.



EP 1 331 439 A1

500
4,00 ///}20
200 .

AN 2
100 > X":.'.:E — |




EP 1 331 439 A1




EP 1 331 439 A1

110b 201 202 200a
300b\ 200b e 300a

110a

300




EP 1 331 439 A1

300c

100b—

FIG.10

1



EP 1 331 439 A1

110b 110a 110¢

i,

NN

Nnhmnmn

FI1G.12

12



EPO FORM 1503 03.82 (P04C01)

EP 1 331 439 A1

0 ) Eul:opean Patent EUROPEAN SEARCH REPORT Application Number
Office EP 03 39 6006

DOCUMENTS CONSIDERED TO BE RELEVANT

Catego Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
901y of relevant passages to claim APPLICATION (Int.CL7)
A,D [US 2 145 261 A (HILER THOMAS J) 1,12 F23B1/00
31 January 1939 (1939-01-31) F23L1/02

* page 1, column 2, line 53 - page 3,
column 1, line 68; figures 1,2 *

A,D |US 5 522 327 A (BUCKNER CARROL E ET AL) |1,12
4 June 1996 (1996-06-04)

* column 4, line 63 - column 7, line 39;
figures 3,7-10 *

A US 5 285 738 A (CULLEN LESLIE D) 1,12
15 February 1994 (1994-02-15)

* column 7, line 13 - column 11, Tine 66;
figures 1-4 *

A US 5 001 993 A (GRAMLOW DAVID E) 1,12
26 March 1991 (1991-03-26)

* column 6, Tine 10 - line 51; figures

*
1,2,6,8
TECHNICAL FIELDS
SEARCHED (Int.CI.7)
F23B
F23L
B23B
F23G
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
MUNICH 30 April 2003 Theis, G
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technologicalbackground ettt ettt
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

13



EPO FORM P0459

EP 1 331 439 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 03 39 6006

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

30-04-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2145261 31-01-1939  NONE

US 5522327 04-06-1996  US 5359945 A 01-11-1994

AU 660164 B2 15-06-1995

AU 9151891 A 22-07-1992

CA 2098592 Al 18-06-1992

EP 0562026 Al 29-09-1993

WO 9211493 Al 09-07-1992

US 5285738 15-02-1994 US 5133266 A 28-07-1992
US 5001993 26-03-1991  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14




	bibliography
	description
	claims
	drawings
	search report

