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(54) Title: A BURNER FOR A IIEATER

(57) Abstract: ‘The present izwvention provides a bumer (1) for
a heater for combustion of 2 hydrocarbon liquid. ‘The bummer (10)
comprises a combustion charraber having a combustion zone (17)
for combusting the hydrocarbmon liguid and at least onc tank por-
tion (13, 15} for containing arm amount of the hydrocarbon liquid.
The or cach tank portion (13, 15) is positioned adjacen the com-
bustion zone (17) and arrangzed to feed the hydrocarbon liguid
into the combustion zone (1 7 7). The or cach tank portion (13. 15}
is at least in part filled with z3 filling material having a plurality
of portions that pass through the interior of the or each tank por-
lion (13, 15).
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A BURNER FOR A HEATER

Field of the Invention

The present invention broadly relates to & burner for

a heater. The burnex is arranged for combustion of a

hydrocarbon liquid.

Background of the Invention

Traditionally, heating of buildings such &s private
homes involves gas, o0il, wood and electric heaters.
Generally, wood heat-ers have the disadvantage that a flue
is required for exhaust fumes and that the wood needs to
be stored. In many dwellings such as apartment-s, units
and townhouses installation of a flue and storacge of the
wood may cause problems or may not be possible &t all.

Gas heaters have similar problems as a gas connection is
required. O0il heaters also need to be flued. El ectrical
heaters are generally rather expensive to operat-e and
require electrical connections.

One interesting and largely environmentall y clean
aiternative is a heater that is arranged for cowibustion of
a hydrocarbon liquid such as an alcohol. For example, if
ethanol is combusted, the exhaust products are 1 argely
limited to carbon dioxide and water steam.

A simple burner for ethanol has previously  been used
to provide a heat source for a fireplace. This burner
comprises an open tank in which ethanol is combu sted.
However, as ethanol and other hydrocarbon liquid s are
easily combustible and may even be explosive if in vapour
form or mixed with air, there is a need for a bu rner for a

hydrocarbon liguid t hat provides improved safety .

- e e s ——— g T T R~ Y2 = ot eeera.
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Summary of the Invention

The present invention providess in a first aspect a
burner for a heater for combustion of a hydrocarbon
liquid, the burner comprising:

a combustion chamber having a combustion zone for
combust ing the hydrocarbon ligquid and at least one tank
portion for containing an amount of the hydrocarbon
liquid, the or each tank portion being positioned adjacent
the combustion zone and being arrarged to feed the
hydrocaxrbon liquid into the combust-ion zone, the or each
tank poxtion being at least in partt filled with a filling
material having a plurality of port-ions that pass through

the interior of the or each tank portion.

A combustible gas over the surface of the hydrocarbon
liguid typically needs to have a temperature above a
threshold value to ignite. The filling material typically
is arramnged for distribution of at least some of the heat
that is in use developed in the combustion zone and
directed into the or each tank port-ion whereby local heat
maxima 4n the tank portion are redwuced and thereby
likelihood of ignition in the tank portion is reduced.
Further , as typically burning of the hydrocarbon ligquid in
the tank portion is avoided, fuel efficiency is also
increased.

For example the filling matexial may comprise a large
number, such as more than one hundxed or more than one
thousand particles which define spaces between them.
Alternatively, the filling material wmay comprise a mesh or
gauze such as a mesh or gauze of wires or fibres or a
metallic wool such as steel wool. The filling material may
comprise a metallic material, a plastics material, a

mineral or any other suitable matexial. The steel wool may
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be stainless steel wool which has superior corrosionm
properties compared with conventional steel wool.

The heater may be a heater for heating at leasst a
portion of a building such as a commercial space or a
home. For example, the burner may form a part of a
fireplace.

The burner typically comprises a combustion control
means for controll ing gas exchange of the combustiorx in
the combustion zone.

For example, the control means may comprise an
opening that allows diffusion of oxygen into the

combustion chamber and a closure for the opening. This

particular arrangement has the advantage that operat ion of

the flame of the burner may be extinguished at any tdme by

15 simply closing the opening and thereby interrupting the

supply of oxygen reguired for the combustion. This feature

20

25

30

therefore provides a further significant safety advamtage.

The control means may also be arranged to regulate
the oxygen diffusion into the combustion chamber so as to
regulate the combustion properties ¢of the burner. This
feature therefore allows the regulation of the heat and
flame output and of the consumption of the hydrocarbon
liquid.

For example, the combustion control means may
comprise a shutter that is arranged to adjust the opening
and/or close the opening so that combustion may be
controlled and/or to© extinguish a flame in the combus tion
zone. The combustion chamber may comprise a 1id port ion
in which the opening is positioned and the shutter ma-y be
arranged to slide across the opening of the l1id porticon.
The shutter typically is guided by a guide and moveable
relative to the opemning typically in a straight direction.

The shutter may also be connected to the combustion
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chamber by a hinge that allows the sliding movement. In
this case, the hinge may be arranged for movement about &
vertical axis.

Alternatively, the shutter may be moveable relative
to the opening in a direction that has a vertical
component. In this case the hinge typically is arranged
for movement about a horizontal axis.

The shutter may be positioned inside the combustiorp
chamber and may be arranged for sliding across an inner
surface of the lid portion. In a specific embodiment the
shutter and the 1lid portion are arranged so that the
shutter may not interfere with objects located on the
burner. Further, a mechanism that may be associated with
the shutter may be positioned so that it cannot easily be
accessed from the outside of the combustion chamber which
further improves the safety of the burner. Further, the
shutter may comprise rollers which are guided by guides i
the lid portion and which improve the smoothness of the
sliding motion when the shutter is moved and thereby
reduce likelihood of spark formation.

In order to reduce the likelihood of jamming of the
shutter, a portion of the shutter that in use is in
contact with the l1lid portion may comprise a material that
is softer than the lid portion which it contacts.

In one specific embodiment the shutter is arranged so
that, when the opening is closed, the lid portion overlaps
the shutter. Because of the overlap, the likelihood of
oxygen diffusion into the combustion chamber with an
amount sufficient for combustion is further reduced which
further improves the safety of the burner. Further, the
shutter may comprise a handle portion that in use projects
through a slot of the 1lid portion and the burner may be

arranged so that movement of the handle portion along the

R
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slot effects sliding of the shutter across the opesning of
the 1lid portion. The chamber may be configured such that
oxygen diffusion through the slot is substantially~
inhibited.

The combustion chamber may” comprise stainles s steel
and the softer material may be lorass. Spacers may De
positioned at an external porticon of the burner arranged
for positioning between the burrmer and an item thax
supports the burner so that direct contact of the Bburner
with the item is avoided and the item may comprise a
combustible material such as a t imber material. For
example, the burner with the spacers may be arranged for
positioning in the combustible material. The burner- may
also comprise a tray in which the burner is positiconed and
which is arranged to avoid direct contact with the
combustible material.

The heater typically is arxanged for position ing in
an item so that at least a portion of the burner is
positioned below a surface of the item. For example , the
heater may be arranged for positioning in the item =so that
the surface of the item is approxximately at the same level
as a top portion of the combustion chamber. The heater way
be arranged for positioning in a fireplace or any ot-her
building portion or in a furnituxr-e item such as a table.
The heater typically does not hav-e any connections =uch as
fuel lines and typically is arranged for manual refi.lling.
This has the particular advantage that it is relatiwely
easy to install the heater in a bailding. Further,
typically no flue is required.

The combustion chamber may <omprise a fuel inl-et
opening through which the hydrocawxbon liquid may be filled
into the or each tank portion of the combustion chamdber.

The fuel inlet opening is typically remote from the
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opening of the cormbustion control means.

Further, the fuel inlet opening may comprise a
closure, such as a shutter, and the burner may’ be arranged
so that, when the shutter of the combustion control means
is fully open, the shutter of the fuel inlet Opening is
closed and only when at least a portion of the shutter of
the combustion cortrol means is closed the fuel inlet
opening is fully open. 1In a specific embodiment the
shutter of the combustion control means and thie shutter of
the fuel inlet means are provided in form of an integral
part.

The fuel inl et opening may also comprise a grid
through which the hydrocarbon liquid is filled into a tank
portion. The grid functions to reduce the like lihood of
formation of air pockets in the hydrocarbon 1i quid during
filling and format ion of air bubbles when the fuel is
filled into the tank portion.

In a specific example the combustion chawmber
comprises two tank portions between which the <ombustion
zone is positioned. 1In this example the combustion zone
is located underne ath the opening of the combustion
control means. The tank portions are separated from the
combustion zone by wall portions that comprise apertures
to allow the fuel to penetrate from the tank portions into
the combustion zone.

The burner may be arranged for the combusstion of any
hydrocarbon liquid including any type of alcohsl. In a
specific embodiment the burner is arranged for the
combustion of ethamol or methylated spirits whi.ch has the
advantage that the combustion is largely environmentally
friendly.

The present invention provides in a second aspect a

heater comprising t-he above-defined burner.
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The present invention provides in a third aspect a

a heater for combustion of a hydrocarbon ligquid, the
burner comprising:

a combustion chamber having a combustion zone For
combusting the hydrocarbon liquid and at least one tank
portion for containing an amount of the hydrocarbon
liquid, the or each tank portion being positioned adj acent
the combustion zone and being arranged to feed the
hydrocarbon liquid into the combustion zone,

and a fuel inlet portion having a closure, and

a combustion control means for controlling gas
exchange of the combustion zone through an gas exchange
opening of the combustion chamber

wherein the closure of the fuel inlet opening is
arranged so that filling of the fuel into the or each tank
portion is only possible if the combustion control means
closes at least a portion of the gas exchange opening of

the combustion chamber.

The combustion control means typically comprises a
shutter for controlling the gas exchange through the gas
exchange opening of the combustion chamber. The closure of
the fuel inlet opening typically also includes a shutter.
Typically the shutter for controlling gas and the shutter
of the fuel inlet opening are coupled and may also be
integrally formed.

The invention will be more fully understood from the
following description of a specific embodiment. The
description is provided with reference to the accompanying

drawings.

Brief Description of the Drawings

Figure 1 is (a) a side-view, (b) a further side-view,



WO 2005/040678 PCT/AU2004/001467

10

15

20

25

30

- 8 -
(c) a top-view and (d) a perspective view of a burner for
a heater according to a specific embodiment,
Figure 2 is a perspective and exploded view of

components of the burner shown in Figuxe 1.

Detailed Description of a Specific Embodiment

Referring to Figures 1 and 2 the burner for a heater
according to a specific embodiment is mow described. In
this embodiment the burner 10 comprises a 1id portion 12
and a body portion 14. The lid portion 12 and body
portion 14 axre composed of stainless steel. The 1lid
portion 12 has an opening 16 below which the combustion
zone 17 of the burner is located.

In this embodiment, the combustion zone 17 is
positioned between two tank portions 13 and 15 of the
burner and stainless steel walls 18 and 20 separate the
tank portions 15 and 17 from the combustion zone 17. The
walls 18 and 20 have apertures 19 which allow the
hydrocarbon 1liquid to penetrate from the tank portions 15
and 17 into the combustion zone 17. The tank portions 15
and 17 are filled with stainless steel wool (not shown)
which distributes heat and reduces likelihood of ignition
in the tank portions 15 and 17 and thereby reduces
formation of air pockets within the hydrocarbon liquid.

It will be appreciated that in alternative embodiments the
burner may take any other suitable form. For example, the
burner may comprise one or more than two tank portions.

Further, the tank portions may be filled with any
material that conducts heat and that allows fuel to be
stored in the tank portions. Alternative examples any type
of metal wool (not necessarily stainless) and a large
number of small particles such as metal balls. Further the

material with which the tank portions are filled may not
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necessarily be metallic but may comprisse a non-metallic
material.

In this embodiment, the burner 10 is arranged for the
combustiorn of ethanol or methylated spi rits which has the
advantage that the combustion is largel y environmentally
friendly.

The burner also comprises a shutt er 22 that is guided
by guides 24 and 26. The shutter 22 has a handle
portion 28 that projects through a slot 30 of the 1lid
portion 12 . By moving the handle portion 28 along the
slot 30 the shutter adjusts the opening 16 and thereby
controls the exchange of oxygen and exhaust through the
opening 16 (and also controls the convection of oxygen
within the combustion chamber). This allows to control
heat output of the burner and the fuel <onsumption.
Further, t he shutter may fully close opening 16 so that
the penetration of oxygen into the combwustion chamber is
substantia lly stopped whereby the flame in the combustion
zone is extinguished. The shutter 22 is 1larger than the
opening 16 so that in a closed position the shutter 22
overlaps 1 id portion 12 from the inside and, due to the
overlap, the likelihood of diffusion of an amount of
oxygen into the combustion chamber that is sufficient for
combustion is further reduced.

Wall portion 18 comprises a flat poortion 32 which has
a recess portion 34 positioned underneatth handle portion
28 and slot 30 so as to prevent diffusion of oxygen
through the slot into the interior of thie burner 10.

In this embodiment the shutter 22 compri.ses brass rollers
(not shown) which are received by guidess 24 and 26 so that

during sliding of the shutters the rollers roll in

guides 24 and 26 which reduces friction. Further, as the

rollers are composed of brass which is a soft material,
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likelihood of jamming is reducedqd.

It will be appreciated that in alternative
embbodiments the shutter may take any other form and shape.
For example, the shutter may be hingetly connected to the
body portion 14 or to the 1lid 12 portion. Alternatively,
the shutter may be a 1lid that is removable from the body
portion lid.

The 1lid portion 12 comprises a fuel inlet opening 34
which has an internal grid (not shown) through which
during a fuel filling process fuel penetrates and which
redduces likelihood of format-ion of air pockets in the
fuel. The shutter 22, the opening 34 and the opening 16
are arranged so that, when shutter 22 opens fuel inlet
opening 34, the shutter 22 closes at least a portion of
opening 16 and thereby reduces the flame in the combustion
zorie which improves the safety during filling the
hydrocarbon liguid into the burner 10. Further, fuel
inZiet opening 34 has a 1lid 36 and in this specific
embbodiment wall 20 has a scale that functions as a fuel
lewvel indicator.

In this embodiment the burner is largely composed of
stainless steel (the exception being the brass rollers of
the shutter 22) which resistts corrosion. However, in
vaxiations of the embodimentt the burner may be composed of
any other suitable metallic or non-metallic material and
may also comprise ceramics materials.

The body 14 has a V-shiaped bottom portion 38 and
therefore gravity permits the direction of the hydrocarbon
liquid to the combustion zore. The 1id portion 12 has lips
40 and 42 which are arranged to be slidingly received by
the interior of the body poxtion 14 and thereby provide a
laxgely oxygen diffusion tight connection with the body

porxtion 14.
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The burner 10 may also comprise spacers (not shown)
such as brackets that allow the burner to be installed
into a combustible medium such as a timber plate . In this
case the spacers may be arranged to inhibit direct contact
of the combustion chamber and the combustible medium.

The burner 10 typically is arranged for insertion into a
cavity of an item such as a portion of a building, eg a
fire place, or a furniture item such as a table. Typically
an upper edge of the buxner 10 is flush with a swurface of
the item.

Although the invention has been described with
reference to particular examples, it will be appxeciated
by those skilled in the art that the invention may be
embodied in many other forms. For example, the buarner may
be arranged for the combustion of any hydrocarbora liquid.
Further, the burner may have any volume, size and shape
including for example round, rectangular and triangular

shapes.
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The Claims:

1. A burner for a heater for combusti.on of a hydrocarbon
liquid, the burner comprising:

a combustion chamber having a combdustion zone for
combusting the hyd=rocarbon liquid and att least one tank
portion for contaiming an amount of the hydrocarbon
liquid, the or each tank portion being positioned adjacent
the combustion zone and being arranged t—o feed the
hydrocarbon liquid into the combustion =one, the or each
tank portion being at least in part fill ed with a filling
material having a plurality of portions that pass through
the interior of the or each tank portioma,

wherein the £illing material is axr-ranged for

distribution of at least some of the heat that is in use

" developed in the combustion zone and dir-ected into the or

each tank portion whereby local heat maxima in the tank
portion are reduced and thereby likelihood of ignition in

the tank portion i=s reduced.

2. The burner ass claimed in claim 1 wherein the filling
material comprises more than one hundred particles which

define spaces betwezen them.

3. The burner ass claimed in claim 1 wherein the filling

material comprises a mesh.

4. The burner as claimed in claim 1 wherein the filling

material comprises a mesh gauze.

5. The burner as claimed in claim 1 wherein the filling

material comprises steel wool.

Amended Sheet
IPEA/AU
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6. The burner as claimed in any one of the preceding
claims wherein the filling material comprises a metallic

material.

7. The burner as claimed in any one of the preceding

claims being a part of a fireplace.

8. The burner as claimed in any one of the preceding
claims comprissing a combustion controcl means for
controlling gas exchange of the combustion in the first

combustion zomne.

9. The burreer as claimed in claim 8 wher-ein the control
means comprises an opening that allows diffusion of oxygen

into the combustion chamber and a closure £or the opening.

10. The burrier as claimed in claim 9 whexrein the
combustion coritrol means may comprises a shutter that is
arranged to adjust the opening so as to coratrol the

combustion the combustion zone.

11. The burrier as claimed in claim 9 or 1.0 wherein the
shutter is arranged to close the opening so as to

extinguish a £lame in combustion zone.

12. The burrier as claimed in c¢laim 11 wherein the shutter
is arranged so that, when the opening is closed, the lid

portion overlaps the shutter.

13. The burmer as claimed in any one of the preceding
claims comprising spacers positioned adjacent an external
portion of the burner and arranged to avoid direct contact

between the buirner and an item that support-s the burner.

Amended Sheet
IPEA/AU
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14, The burner as claimed in any one oxXf the preceding
claims comprising a tray in which the buxner is positioned
and which ds arranged to avoid direct comtact between the

burner an dtem that supports the burmer.

1s5. The burner as claimed in claim 13 or 14 wherein the

item is combustible.

1s6. The urner as claimed in any one of the preceding
claims arranged for positioning in an item so that at
least a porxrtion of the burner is positiomed below a

surface of the item.

17. The burner as claimed in any one of the preceding

claims arranged for positioning in a fireplace.

18. The burner as claimed in any one of the preceding

claims arranged for positioning in a furrmiture item.

19. The burner as claimed in any one of the preceding
claims wherein the combustion chamber cormprises a fuel
inlet openi.ng through which the hydrocarloon liquid may be
filled into the or each tank portion of t-he combustion
chamber.

20. The burner as claimed in claim 19 wrsherein the fuel
inlet opening is remote from the opening of the combustion

control means.

21. The burner as claimed in claim 19 or 20 wherein the

fuel inlet opening comprises a closure.

Amended Sheet
IPEA/AU
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22, The burner as claimed in claim 9 or in arayone of
claims 10 to 21 when dependent on claim 9 beincgy arranged
so that, when the shutter of the combustion comtrol means
is fully open, the shutter of the fuel inlet opening is
closed and only when at least a portion of the shutter of
the combustion control means is closed the fuel inlet

opening is fully open.

23. The burner as claimed in claim 22 whereim the shutter
of the combustion control means and the shuttex of the

fuel inlet means are provided in form of an in tegral part.

24, The burner as claimed in any one of the yreceding
claims comprising two tank portions between wh. ich the

combustion zone is positioned.

25, The burner as claimed in claim 23 wherei n the tank
portions are separated from the combustion zone by wall
portions that comprise apertures to allow the fuel to

penetrate from the tank portions into the comb>ustion zone.

26. The burner as claimed in any one of the preceding
claims having at least two tank portions and wsherein the
combustion zone is positioned between the at l.east two

tank portions.

27. A heater comprising the burner as claimed in any one

of claims 1 to 26.

28. A burner for a heater for combustion of a hydrocarbon
liquid, the burner comprising:
a combustion chamber having a combustiora zone for

combusting the hydrocarbon liquid and at least one tank

Amended Sheet
PEA/AT
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portion fox containing an amount of the hydrocarbon
liquid, the or each tank portion be ing positioned adjacent
the combust-ion zone and being arranged to feed the
hydrocarbori liquid into the combust ion zone,

and &= fuel inlet portion havimg a closure, and

a comibustion control means foz controlling gas
exchange off the combustion zone through an gas exchange
opening of the combustion chamber

wherein the closure of the fuel inlet opening is
arranged so that f£illing of the fuel into the or each tank
portion is only possible if the combustion control means
closes at 1 east a portion of the gas exchange opening of
the combust ion chamber.

29, The burner as claimed in claim 28 wherein the
combustion <ontrol means typically comprises a shutter for
controlling the gas exchange through the gas exchange
opening of whe combustion chamber arnd wherein the closure

of the fuel inlet opening also includes a shutter.

30. The buarner as claimed in claim 29 wherein the
shutter for controlling gas and the shutter of the fuel

inlet openirag are coupled.

Amended Sheet
IPEA/AU
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