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DESCRIPTION

Field of the invention

[0001] The present invention relates to a stove for indoor use.

Background of the invention

[0002] An open fire has been used as a heating source iIn many homes since ancient times.
However, In an open fire the fuel in form of firewood is consumed quickly and reproduces only
a fraction of the energy in the form of radiant heat. Most of the energy disappears with the flue
gases out through the chimney. An open fire also consumes a lot of the air in the room and this
air must be replaced, which occurs with cold air from outside that penetrates through slots In
doors and windows. This creates floor draft and coldness in the room.

[0003] Today, we often use a stove instead of an open fire as a secondary heating source In
our homes. In stoves, the combustion of fuel typically takes place Iin a closed combustion
chamber, which 1s provided with air from outside through the wall or bottom plate. In order to
have an effective combustion process, it Is iImportant to regulate the amount of air supplied to
the combustion chamber. One way of regulating the air supplied to the combustion chamber Is
to have the stove door partly open during the ignition of the fire and then to close the stove
door when the fire has been established. However, modern houses are often very tight and
designed with well defined active air removal system stipulating a specific air flow out of the
house. In such modern house there Is a slight under-pressure In the house. This under-
pressure may also be caused by a strong kitchen fan. In such a house, it would not be
acceptable to have the stove door partly open; it would counteract the active air removal
system and the under-pressure Iin the house would draw smoke from the fire into the indoor
environment instead of the smoke being removed via the chimney. Moreover, the habit of
having the stove door partly open introduces safety hazards; a glow may jump out through the
partly open stove door and cause a fire or the door may accidentally be opened fully
Introducing the risk of burning yourself on the fire.

[0004] To address this issue there exist a number of more or less complex designs where the
air supply 1s regulated by different kinds of valves or throttles. The regulation of the combustion
air Is often made by one or more valves manually operated by one or more levers placed on
the front of the stove.

[0005] DE202007003345U1 discloses an example of a manually operated valve. The air Is
supplied In a primary channel from below through a riddling gate and a secondary channel
from above along the front of the combustion chamber. The supply of air in the channels Is
regulated by a damper operated via a knob on the front side of the stove so that the supply of
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air in the primary channel may be completely stopped and the supply of air in the secondary
channel is throttled upon reaching a sufficient combustion temperature.

[0006] However, it 1s difficult for the user to perform this regulation correctly to achieve an
efficient burning of the fire wood through the duration of the burning of the firewood. It is also
common that the user is not aware of the need to adjust the air flow or that the user forgets to
adjust the air flow after ignition of the fire. In any case it will result in a too rapid combustion of
the firewood.

[0007] To address this issue there exist a number of more or less complex designs where the

air supply I1s automatically regulated by different kinds of automatically controlled valves or
throttles.

[0008] DE202015101389 U1 discloses a fireplace cassette for indoor use, where the
combustion chamber iIs provided with two separate air flows from the outside, a primary
channel for supplying air from below and a secondary channel for supplying air from above
along with the front side of the fireplace cassette. These air supply channels are regulated by
separate dampers controlled by a gel, whose volume increases with increased temperature In
the combustion chamber so that the gel is pressing a spring, which Iin turn acts on a damper
arm for adjusting the position of the dampers.

[0009] A similar system Is disclosed In US 4 265 213 In which a primary channel for supply of
air from below and a secondary channel for supply of air from above along the front of the
combustion chamber. Both channels have a common Inlet but different dimensions for
regulation of the air flow. The common Inlet is regulated by a damper, having a plate mounted
for rotation with a horizontal shaft centrally driven by a bimetallic temperature-activated coill.

[0010] DE10012485 A1 discloses an air supply controller for a stove. The controller consists of
a bimetallic sensor that controls a valve dependent on the temperature in the combustion
chamber for regulation of the supplying of outside air.

[0011] WO 2008/046425 A2 relates to a method for controlling the supply of combustion air to
a combustion chamber, where the air supply Is controlled in accordance with a predetermined
program as a function of the combustion time.

[0012] US 6,216,864 B1 discloses A combustion system for burning firewood including a
combustion chamber defined by front, rear and side walls, a celling and a bottom. An access
door Is provided for addition of fuel into the combustion chamber. A substantial amount of
combustion air enters the combustion chamber near the top of the fueling doors via apertures
and Is directed down the face of the fueling doors providing cooling. A geometry of the air
metering orifice Is either fixed or of limited adjustability such that the minimum flow of
combustion air required for flaming combustion of a full load of fuel is maintained at all times.
The combustion air flow cannot be reduced beyond a certain point and thus smoldering and
very low air/fuel ratios are avoided. Since the air metering Is tuned for proper flaming
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combustion with the largest expected fuel load and cannot be reduced further, fuel loads
smaller than the design fuel load will result in higher air/fuel ratios, thus further ensuring that
sufficient combustion air 1s present for sustained flaming. Furthermore, the minimum
combustion air setting limits the amount of combustion air entering the combustion chamber
such that too much air i1s not introduced resulting in inefficiency due to sensible heat loss,
chemical loss (pollution), quenching of the flames, and undesirably high burn rates. Ideally, the
burning rate of a full load of fuel is below 5 kg/hr, however, the maximum bum rate when
burning a full load of fuel may be reduced to as low as 2 kg;hr depending on the size of the
firebox and the desired maximum heating capacity of the appliance. Heat output Is adjustable
primarily by the amount of fuel added at each fuel loading.

[0013] These automatically control methods are complex, difficult and expensive to
manufacture. It is also an object to control the air supply for obtaining a clean and complete
combustion with maximum heat recovery. Moreover, the above automatically controlled
systems are difficult to combine with manual operation, which e.g. may be desired when
adding firewood to an almost burnt out fire.

sSummary of the invention

[0014] It 1s an object of the present invention to provide a stove for indoor use where the
above mentioned drawbacks are eliminated wholly or at least partly.

[0015] It I1s another object to provide a stove with an improved air flow control In the
combustion chamber.

[0016] This and other objects, which will become apparent in the following, are accomplished
by a stove as defined in the independent claim.

[0017] Hereby Is provided a fireplace with a controlled air flow with a fast ignition since air is
supplied also underneath the firewood during ignition or start-up of the fire. This supply of air is
automatically choked by the bimetal closing the valve when a fire i1s burning steadily and the air
flow will then be supplied exclusively or to a greater extent from above the fire, whereby the fire
IS prevented from burning too fast. With this regulation of the air flow it will be possible to light
the fire In the fireplace with the door to the combustion chamber closed.

[0018] During ignition and start-up of the fire it I1s thereby possible to supply a significant
amount of air to the fuel from below which results in a fast ignition. After ignition phase has
ended It i1s thereby possible to supply the air from above instead to ensure that flammable
gasses are burnt and not lost up the chimney. This i1s e.g. accomplished by air that is circulated
from above over the front glass of the stove and a small amount of air that i1s supplied into the
top portions of the flames from nozzles in the rear wall of the combustion chamber. The air that
IS circulated down along the front glass is also helping to remove soot and thereby keep the
glass clean so that the fire can be seen through the front glass. The secondary air supply may
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e.g. be conducted from the bottom inlet through channels in the outer walls of the stove and is
released above the fire. The supply of air to the primary and secondary air conduits may be

taken from outside the house through a common pipe in the wall or the concrete slab providing
air to the common Iinlet.

[0019] The control of air supply may with the above design be considered to be a combination
of an automatic control system and a manual control system. The operator controls the supply
of air to the stove by a valve on the outside of the stove by a manual operation and the bimetal
controls the supply of air from below during ignition by an automatic operation controlled by the
temperature in the oven. After ignition the operator may control the combustion rate in the
stove by the manual controlled valve on the outside. This makes the fire operate at a higher
temperature and it will be possible to get more heat energy from the firewood that is burning.

[0020] The fact that the supply of air from below during ignition 1s controlled by an
automatically controlled valve helps the unskilled user to start the fire and helps the unskilled or
the absentminded to adjust the air flow after ignition of the fire thereby avoiding a too rapid
combustion of the fuel.

[0021] The first predetermined temperature (T1) may be between 30-65°C, preferably
between 35-50°C .

[0022] The second predetermined temperature (T2) may be between 80-120°C, preferably
between 80-110°C.

[0023] Since ignition or start-up of a fire depends on various factors such as the size of the
fuel, moisture content of the fuel, chimney draft and the temperature of the air provided from
outside, It Is an advantage to control the supply of primary air during ignition by temperature .

[0024] The first predetermined temperature (T1) may be at least 10°C lower, more preferably
at least 20°C lower, and most preferably at least 30°C lower, than the second predetermined
temperature (T2).

[0025] Hereby Is provided a valve that i1s fully open during the ignition of the fire so that a
sufficient amount of air is supplied from below the fire and that gradually closing when the fire
starts burning and is completely closed when the fire i1s hot and all the air i1s supplied to the fire
from above. In this way It Is possible to have both a fast ignition and a clean combustion.

[0026] The common Inlet may have an area of between 3-10 times an open area of the valve
In Iits maximum open position.

[0027] Hereby it Is possible to provide a significant amount of air supplied from below during
ignition and start-up of a fire to ensure that enough oxygen is supplied.

[0028] An open area of the valve In its maximum closed position may be less than 10% of the
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open area of the valve In its maximum open position, preferably less than 5%, and most
preferably 0%. This way there Is achieved a significant change In the air flow Iin the start-up
sequence and in the subsequent burning. In some cases it may be desirable to have some air
from the below. In some cases it is desirable to have no air flow from below after the start-up
sequence.

[0029] The primary air conduit may connect to the combustion chamber via a plurality of
openings In the bottom wall, wherein the openings have a total area of between 1,1 and 5
times, preferably between 1,3 and 3 times an open area of the valve In its maximum open
position. Thereby the primary air i1s securely supplied to the firewood through a plurality of
openings In the bottom wall. These openings runs the risk of being clogged by ash from the fire
and to ensure that air i1s supplied from below these openings may have a total area being
greater than the open area of the valve In its maximum open position.

[0030] The valve may be a pinwheel air damper. This i1s a kind of valve that may be securely
controlled by a bimetal to provide a maximum open position over a first temperature interval, a
partly open position (which changes with changing temperature) over a second temperature
Interval and a closed position over a third temperature interval.

[0031] The bottom wall comprises a grate assembly comprising a first grate part, and a second
grate part, wherein the first part is movable in a direction of movement relative to the second
grate part, wherein the first grate part and the second grate part both extend in an essentially
horizontal direction with the second part underlying the first part in a vertical direction of the
stove, wherein the second grate part comprises a downwardly extending groove extending
along the direction of movement and being intermittently interrupted along the direction of
movement by through-going openings, wherein the first grate part comprises a plurality of
through-going openings, each through-going opening partly overlying the groove and thereby
providing a plurality of channels for a flow of primary air from below via the through-going
openings and obliquely along the groove of the second grate part and via the through-going
openings of the first grate part up to the combustion chamber.

[0032] It may be noted that this grate assembly may used as a separate entity of a stove. It
may especially be used without the automatic bi-metal controlled system for supply of air from
below during ignition. However, it Is considered a preferred embodiment to combine the bi-
metal controlled system and the grate assembly.

[0033] With this design removal of ash is simplified.

[0034] The first grate part may further comprise an ash scraper extending into the groove of
the second grate part, whereby movement of the first grate part along the movement direction
will cause the ash scraper to move along the groove and scrape any ash in the groove out of
the groove and into the through-going openings interrupting the groove. This facilitates the
supply of primary air from below and cleaning of the grate before a new fire i1s ignited.
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[0035] The through-going openings of the first part may be provided with sidewalls extending
downwardly to an upper surface of the second grate part thereby forming a top open
compartment with a bottom formed by the upper surface of the second grate part. These
through-going holes can be formed by a simple and cheap production method, for example by
a straight forward casting process without any need for cores or complex forming of the casting
tools.

[0036] One of the sidewalls of the through-going openings of the first part may extend into the
groove thereby forming the ash scraper and an opposing one of the sidewalls of the through-
going openings of the first part may extending above the groove thereby forming an opening
for the obliquely oriented flow along the groove.

[0037] Hereby Is provided an ash scraper in a simple way which does not require expensive
production methods or expensive or complicated parts.

[0038] The second grate part may be rotatable about a centre axis extending along a normal
of a portion of the bottom wall formed by the first and second grate part. This provides a
compact solution where the first and second grate parts may be moved relative to each other
without any need to provide any any additional space to allow for the relative movement.

[0039] The groove may extend along an arc around the centre axis. Hereby will ash collected
In the groove by pushed by the ash scraper towards the openings when the second grate part.
The rotation may only be about 10-15" about the centre axel to securely remove any ash in the
groove.

[0040] The first grate part may be manually operated to be moved relative to the second grate
part, wherein the stove further comprises a valve for additional supply of air from below, the
valve being operable connected to the operation of the first grate part for opening and closing
of the valve.

[0041] Hereby is provided a valve for supply of air from below also when the stove is warm and
the valve controlled by the bimetal is closed. This can be used when adding more firewood to
an almost burnt out fire, which requires additional supply of oxygen.

Brief description of the drawings

[0042] The above, as well as additional objects, features and advantages of the present
invention, will be better understood through the following illustrative and non-limiting
description of currently preferred embodiments of the present invention, with reference to the
appended drawings, where the same reference numerals will be used for similar elements.

Figure 1 is a perspective view from below of a stove.
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Figure 2 I1s a perspective view from below of the air supply control system.

Figure 3a is a view from above of the air supply control system in a partly closed position.
Figure 3b Is a view from above of the air supply control system in a fully open position
Figure 4 Is a cross-section showing the air conduits in the stove

Figure 5 shows detalls of a valve Iin a primary conduit.

Figure 6a shows In an exploded view a grate located at the bottom of the combustion chamber

Figure 6b shows the grate In assembled state.

Detailed description

[0043] As shown e.g. In figure 1 and figure 4 the stove 1 adapted for indoor use comprises a
housing having a bottom wall 10, a top wall 20 and one or more side walls 30a-d defining a
combustion chamber 40 adapted to retain a fire. The stove 1 also comprises an air supply
system 50 for supplying air to the combustion chamber 40.

[0044] The air supply system 50 comprises a primary air conduit 60 for supplying air to the
combustion chamber 40 from below through the bottom wall 10 and a secondary air conduit 70
for supplying air to the combustion chamber 40 from above.

[0045] The primary and secondary air conduits 60, 70 are connected to a common Inlet 61,
The size of the common Inlet 61 Is adjustable. As shown In figures 1, 2, 3a and 3b the size of
the opening 62 of the common Inlet 61 may be manoeuvred to be fully or partly covered, such
as with a throttle or valve plate 63. The valve plate 63 Is manually operable. This Is
accomplished by a lever 64 which interacts with an arm 63b attached to the plate 63. The lever
64 Is pivotable about a centre axis 65 such that the arm 63b and the plate 63 is moved to open
or close the opening 62 when the lever 64 1s manoeuvred by the use of a handle 66 positioned
at the, relative to the arm 63b, opposite end of the lever 64.

[0046] The air supply system 50 also comprises a tertiary air conduit 80 for supplying air to an
upper portion of the rear wall 30a.

[0047] The tertiary air conduit 80 1s connected In parallel with the common inlet 60. Both the
tertiary conduit 80 and the common Inlet 60 are connected to a common main Inlet 90. The
tertiary air conduit 80 may but is not provided with any throttle or valve. However, when the
user manoeuvres the valve plate 63 towards a more closed position a greater amount of air will
prefer to enter into the tertiary conduit 80.
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[0048] The tertiary air conduit 80 ends at the upper portion of the rear wall 30a with a plurality
of small nozzles 81.

[0049] The tertiary air conduit 80 has an entrance opening with a cross-sectional area of about
300-400mm¢<. The total cross-sectional area of the nozzles 81 is about 50-150mm<. The
opening 62 has a maximum open cross-sectional area of about 2000-3000mm¢<. The main inlet

90 has a cross-sectional area of about 3000-4000mm?=

[0050] The air supply system 50 also comprises a valve 51 arranged In the primary air conduit
60 or In a branching between the primary and secondary air conduits 60, 70.

[0051] In figures 4 and 5 it iIs shown that the common Inlet 61 leads into a box shaped volume
6/ which extends below the bottom wall 10 along the rear side of the stove 1. The valve 51 Is
arranged In the wall of the box shaped volume 67 facing the volume 11 underneath the bottom
wall 10. The secondary conduit /0 connects to the box shaped volume by large openings In
the rearward facing walls of the box shaped volume 67.

[0052] The valve 51 Is controlled by a bimetal body or blade 52 which i1s affected by prevaliling
temperature in the stove 10. The bimetal 52 controls the valve 51 such that the valve 51 1s In a
maximum open position when the prevailing temperature is below a first predetermined
temperature (T1) of about 40°C during start-up of a fire. VWhen the bimetal reaches about 40°C
it will start to close the valve 51. The bimetal 52 controls the valve 51 such that the valve 51 Is
IN @ maximum closed position when the prevailing temperature of the bimetal 52 I1s above a
second predetermined temperature (T2) of about 90-100°C after start-up of the fire.

[0053] The valve 51 may be a so-called pinwheel air damper. Such a valve 51 has typically a
first hole pattern in a first part 53 and a second, typically similar, hole pattern in a second part
54. The hole patterns are typically shaped as elongate openings extending radially about a
central axis about which one of the two parts I1s rotatable relative to the other. As shown In
figure 5, the bimetal 52 Is at one end 52a fixed relative to one of the parts 53 and interacts at
its other end 52b with the rotatable plate 54, such as via a pin 54b attached to the plate 54.

[0054] The valve 51 Is shown In figure 5 In its open position. The plate 54 is urged in a counter
clock wise rotation by a tension spring 55. The plate 54 has a protrusion 54a interacting with a
pin 53a providing a stop against the force from the tension spring 55.

[0055] The pinwheel air damper 51 1s designed such that adjacent holes in the hole pattern
are separated by at least 45°, preferably at least 75°. Thereby it is possible to allow the bimetal
to deform substantially at still preventing that the pinwheel air damper starts to open again due
to excessive movement of the plate 54 such that a hole starts to overlap with the next hole of
the hole pattern of the fixed part 53. This way of preventing the pinwheel air damper 51 from
reopening when the temperature increases 1s desirable since there Is In such a case no need
for any stop-pin or disconnection between the plate 54 and the bimetal 52. However, such
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designs are of course also conceivable. In the shown embodiment the valve 51 I1s completely
closed in its maximum closed position.

[0056] As shown In figures 4, 6a and 6b, the bottom wall 10 comprises a grate assembly 100
comprising a first grate part 110 and a second grate part 120. The first grate part 110 Is
movable in a direction M of movement relative to the second grate part 120 by being rotatable
about a centre axis A extending along a normal N of a portion of the bottom wall 10 formed by
the first and second grate parts 110, 120.

[0057] As shown In the figures, the first grate part 110 and the second grate part 120 both
extend In an essentially horizontal direction with the second part 120 underlying the first part
110 In a vertical direction V of the stove 1.

[0058] The second grate part 120 comprises a downwardly extending groove 121 extending
along the direction M of movement and being intermittently interrupted along the direction M of
movement by through-going openings 122. The groove 121 extends along an arc around the
centre axis A.

[0059] The first grate part 110 comprises a plurality of through-going openings 112, each
through-going opening 112 partly overlying the groove 121 and thereby providing a plurality of
channels 123 for a flow 61b of primary air from below via the through-going openings 122 of
the second grate part 120 and obliquely along the groove 121 of the second grate part 120
and via the through-going openings 112 of the first grate part 110 up to the combustion
chamber 10.

[0060] The first grate part 110 further comprises an ash scraper 113 extending into the groove
121 of the second grate part 120. Movement of the first grate part 110 along the movement
direction M will cause the ash scraper 113 to move along the groove 121 and scrape any ash
In the groove 121 out of the groove 121 and into the through-going openings 122 interrupting
the groove 121.

[0061] As shown In figures 6a and 6b, the through-going openings 112 of the first part 110 are
provided with sidewalls 114a-d extending downwardly to an upper surface of the second grate
part 120 thereby forming a top open compartment with a bottom formed by the upper surface
of the second grate part 120.

[0062] As shown In the enlargement of figure 6b, one of the sidewalls 114d of the through-
going openings of the first part 112 extend into the groove 121 thereby forming the ash scraper
113 and an opposing one of the sidewalls 114c of the through-going openings 112 of the first
part 110 extending above the groove 121 thereby forming an opening 123 for the obliquely
oriented flow 61b along the groove 121.

[0063] The primary air conduit 61 connects to the combustion chamber 40 via a plurality of
openings 123 In the bottom wall 10, wherein the openings 123 have a total area of between
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1,1 and 5 times, preferably between 1,3 and 3 times an open area of the valve 51 In its
maximum open position. The total area of the openings 123 is about 700-1100mm?, preferably

about 900mm?.

[0064] The first grate part 110 Is manually operated to be moved relative to the second grate
part 120 using a handle 115 and lever assembly 116. The handle 115 and lever 116 Is shown
In figure 1. The top part of the lever 116 Is shown In figure 5. As shown In figure 1, when the
handle 115 Is drawn outwardly it will pivot about attachment point 116a and will thereby draw
the lever 116 along the long hole 116b. The part of the lever 116 shown In figure 5 interacting
with the first grate part 110 will thereby cause the first grate part 110 to rotate about 10-15°
about the centre axis A in the counter clockwise direction such that the ash scrapers 113
scrape ash from the groove 121.

[0065] The stove 1 comprises a valve 130 for additional supply of air from below. The valve
130 Is operably connected to the operation of the first grate part 110 for opening and closing of
the valve 130. In figure 5, it Is shown how a wire 121 is connected to the lever arm 116. VWhen
the user operates the handle 115 to rotate the first grate part 110, the lever 116 I1s moved, In
the figure towards the handle 115. Thereby will the lever 116 tug the wire 131 and will thereby
open the latch 130 forming the valve. The latch 130 is springloaded by springs 132 towards the
closed position.

[0066] The person skilled in the art realizes that the present invention by no means is Iimited to
the embodiment described above, but i1s only limited by the scope of the claims. For instance
the fireplace may have another configuration and dimensions, within the scope of the claims.

[0067] It may also be noted that in one embodiment, the stove Is provided with the bimetal
controlled valve but i1s not provided with the grate assembly. In a preferred embodiment, the
stove Is provided with the bimetal controlled valve and with the grate assembly. In a preferred
embodiment, the stove Is provided with the bimetal controlled valve, the grate assembly and
the valve operably connected to the operation of the first grate part.
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This list of references cited by the applicant is for the reader's convenience only. |t does not
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PATENTIKRAYV

1. Ovn (1) indrettet til indendgrs brug, hvor ovnen (1) omfatter

et hus som har en bundvaeg (10), en topvaeg (20) og én eller flere sidevaegge (30a-
d) som definerer et forbraendingskammer (40) som er indrettet til at holde en ild tilbage,

et lufttilfgrselssystem (50) til at tilfare luft til forbraendingskammeret (40), hvor luft-
tilfgrselssystemet (50) omfatter

en sekundaer luftledning (70) til at tilfgre luft til forbraendingskammeret (40) fra
oven, 0g

en ventil (51) som er styret af et bimetal (52) som pavirkes af en fremherskende
temperatur i ovnen (1), hvor bimetallet (52) styrer ventilen (51) saledes at ventilen (51)
er |

en maksimalt aben position nar den fremherskende temperatur er under en fgrste
forudbestemt temperatur (T1) under opstart af en ild og i

en maksimalt lukket position nar den fremherskende temperatur er over en anden
forudbestemt temperatur (T2) efter opstart af ilden,

hvor den fgrste forudbestemte temperatur (T1) er lavere end den anden forudbe-
stemte temperatur (T2),

kendetegnet ved, at lufttilfgrselssystemet (50) yderligere omfatter:

en primeaer luftledning (60) til at tilfgre luft til forbreendingskammeret (40) fra neden
gennem bundvaeggen (10),

hvor den primaere og den sekundaere luftledning (60, 70) er forbundet til et faelles
indlgb (61),

hvor ventilen (51) er arrangeret i den primaere luftledning (60) og

hvor, nar bimetallet (52) lukker ventilen (51) vil luftstrammen tilfgres eksklusivt eller
| hgjere grad fra over ilden.

2. Ovn ifglge krav 1, hvor den fgrste forudbestemte temperatur (T1) er mellem 30-
65°C, fortrinsvis mellem 35-50°C.

3. Ovn ifglge krav 1 eller 2, hvor den anden forudbestemte temperatur (T2) er mel-
lem 80-120°C, fortrinsvis mellem 80-110°C.

4. Ovn ifglge et hvilket som helst af kravene 1-3, hvor den fgrste forudbestemte
temperatur (T1) er mindst 10°C lavere, mere fortrinsvis mindst 20°C lavere og mest for-
trinsvis mindst 30°C lavere end den anden forudbestemte temperatur (T2).

5. Ovn ifglge et hvilket som helst af kravene 1-4, hvor det falles indlgb (61) har et
areal som er mindst 3-10 gange et abent areal af ventilen (51) i sin maksimalt abne positi-
on.

6. Ovn ifglge et hvilket som helst af kravene 1-5, hvor et abent areal af ventilen (51)
i sin maksimalt lukkede position er mindre end 10% af det abne areal af ventilen i sin
maksimalt abne position, fortrinsvis mindre end 5% og mest fortrinsvis 0%.

7. Ovn ifglge et hvilket som helst af kravene 1-6, hvor den primaere luftledning (60)
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forbinder til forbraandingskammeret (40) via en flerhed af abninger (112, 122) i bundvaag-
gen (10), hvor abningerne (112, 122) har et samlet areal pa mellem 1,1 og 5 gange, for-
trinsvis mellem 1,3 og 3 gange et abent areal af ventilen (51) i sin maksimalt abne positi-
on.

8. Ovn ifglge et hvilket som helst af kravene 1-7, hvor ventilen (51) er et mglle-
luftspjeeld.

9. Ovn ifglge et hvilket som helst af kravene 1-8, hvor bundvaggen (10) omfatter et
ristaggregat (100) omfattende

en fgrste ristdel (110) og

en anden ristdel (120),

hvor den farste ristdel (110) er beveegelig i en beveaegelsesretning i forhold til den
anden ristdel (120),

hvor den fgrste ristdel (110) og den anden ristdel (120) begge straekker sig i en i det
vasentlige horisontal retning med den anden ristdel (120) liggende under den farste rist-
del (110) i en vertikal retning (V) af ovnen (1),

hvor den anden ristdel (120) omfatter en nedadstraekkende rille (121) som straekker
sig langs en bevagelsesretning (M) og som med mellemrum afbrydes langs bevaegelses-
retningen (M) af gennemgaende abninger (122), og

hvor den fgrste ristdel (110) omfatter en flerhed af gennemgaende abninger (112),
hvor hver gennemgaende abning (112) delvist ligger over rillen (121) og derved tilveje-
bringer en flerhed af kanaler (123) til en stram (61b) af primaer luft fra neden via de gen-
nemgaende abninger (122) og skrat langs rillen (121) af den anden ristdel (120) og via de
gennemgaende abninger (112) af den fgrste ristdel (110) op til forbraeandingskammeret
(40).

10. Ovn ifglge krav 9, hvor den fgrste ristdel (110) yderligere omfatter en askeskra-
ber (113) som straekker sig ind i rillen (121) af den anden ristdel (120), hvorved beveaegel-
se af den fagrste ristdel (110) langs bevagelsesretningen (M) vil bevirke at askeskraberen
(113) bevaeger sig langs rillen (121) og skraber eventuel aske i rillen (121) ud af rillen
(121) og ind i de gennemgaende abninger (122) som afbryder rillen (121).

11. Ovn ifglge krav 10, hvor de gennemgaende abninger (112) af den fgrste ristdel
(110) er forsynet med sidevaegge (114a-d) som straekker sig nedad til en gvre overflade af
den anden ristdel (120) og derved danner et topabent rum med en bund dannet af den
gvre overflade af den anden ristdel (120).

12. Ovn ifglge krav 11, hvor én af sidevaeggene (114d) af de gennemgaende abnin-
ger (112) af den fgrte ristdel (110) straekker sig ind i rillen (121) og derved danner aske-
skraberen (113) og en modstaende én af sidevaeggene (114c¢) af de gennemgaende abnin-
ger (112) af den fgrste ristdel (110) straekker sig over rillen (121) og derved danner en
abning (123) for den skrat orienterede strgam (61b) langs rillen (121).

13. Ovn ifglge et hvilket som helst af kravene 9-12, hvor den fgrste ristdel (110) er
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roterbar omkring en centerakse (A) som straekker sig langs en normal (N) af en andel af
bundvaeggen (10) dannet ved den fgrste og den anden ristdel (110, 120).

14. Ovn ifolge krav 13, hvor rillen (121) straakker sig langs en bue (M) omkring cen-
teraksen (A).

15. Ovn ifglge et hvilket som helst af kravene 9-14, hvor den fagrste ristdel (110) be-
tjienes manuelt for at bevaege den i forhold til den anden ristdel (120), hvor ovnen (1)
vderligere omfatter en ventil (130) til yderligere tilfgrsel af luft fra neden, hvor ventilen
(130) er funktionelt forbundet til betjeningen af den fgrste ristdel (110) til abning og luk-
ning af ventilen (130).
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