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(54) FLAME PRODUCING ASSEMBLIES

(57) A flame producing assembly is disclosed. The
flame producing assembly comprises a fuel container
and a fuel nozzle arrangement. The fuel nozzle arrange-
ment is configured to produce a flame. The fuel nozzle
arrangement comprises a fuel supply channel and a fuel
nozzle having a fuel nozzle opening. The fuel supply
channel extends from the fuel container to the fuel nozzle
opening of the fuel nozzle. The fuel nozzle opening is
oriented along an axis A in a flame direction f. The wind
resistant flame producing assembly further comprises a
nozzle arrangement, a compressed fluid supply for stor-
ing compressed fluid, and a compressed fluid valve. The
nozzle arrangement has a nozzle outlet which at least
partially encircles the fuel nozzle arrangement. The noz-
zle arrangement is suppliable with compressed fluid from
the compressed fluid supply via activation of the com-
pressed fluid valve. The nozzle arrangement is shaped
such that, when being supplied with compressed fluid
during operation of the flame producing assembly, an at
least partially encircling fluid curtain C is created around
the flame F.



EP 4 095 438 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present disclosure relates to the field of
flame producing assemblies, more specifically to a flame
producing assembly configured to create a protective air
curtain around the flame producing assembly’s flame.

Background

[0002] Flame producing assemblies such as lighters
are typically used for igniting purposes like igniting to-
bacco, cigars and/or cigarettes have been developed
over the past years. Butane lighters, for instance, work
by releasing liquid butane, stored in a pressurized cham-
ber, in a narrow stream of gas. A spark, made by striking
a flint with steel or by compressing piezoelectric crystal,
ignites the gas which burns at about 2000°C (3600°F).
Because butane turns liquid quickly when compressed,
and just as quickly returns to gas with reduced pressure,
it makes butane gas an ideal fuel for use in lighters. Re-
leasing the pressure in the holding tank, and the liquid
immediately returns to its gaseous state and shoots out
the opening to meet the spark. Butane’s flame is similar
to that of a burning candle. Therefore, such flame pro-
ducing assemblies may be referred to as candle-like
flame lighters. The fuel tank of most lighters is made of
plastic parts ultrasonically welded together to make a
low-pressure pressure vessel. A small metal ball may
seal the tank after filling. A sub-assembly (of differing
designs, depending on the manufacturer) uses the size,
i.e. the interior diameter of the fuel gas nozzle, to release
a constant level of gas, permitting a steady flame of pre-
determined height. The spark wheel may be made of
serrated and hardened steel wire that, when rotated, cre-
ates a spark from the flint. A spring may push the flint
upward to keep it in positive contact with the spark wheel.
Various plastic and metal parts control the opening and
closing of gas coming from the valve at the same turning
with which the wheel creates a spark. The flame produc-
ing assembly provides the user with a fork-like element
that opens and closes the fuel gas nozzle. The fork-like
element requires positive pressure to remain open. The
fork-like element can be a trigger pulled with a finger (as,
for instance, in a pistol-like fire or candle lighter) or a
mechanism that is pushed downward as the user spins
the spark wheel.
[0003] Several flame producing assembly techniques
have been proposed to make a lighter’s flame wind re-
sistant. Known techniques include a fluid in a wick flame
producing assembly (e.g., zippo type), where the flame
is resistant to wind due to its fuel been made of a petro-
leum distillate that ignites easily and burns cleanly. Other
lighter types include turbo/torch/jet lighters where the
(compressed) fuel is forced through a nozzle and mixed
with air to create a very intense, strong, and hot flame.
According to further know approaches battery operated

flameless lighters such as electric coil lighters or electric
arc lighters, have been developed, where electricity from
the battery heats up a coil or creates an arc inside the
lighter which can then be used to light up objects.
[0004] Besides the above, a classical approach to light
up a lighter in a windy environment is to simply block the
block the wind with the user’s hand, a nearby wall, or a
piece of clothing, e.g. a jacket. Most butane spark wheel
or piezoelectric ignited lighters have caps made of steel.
The cap can serve as a windshield, as heat protection,
and dilutes the butane with a measured amount of air.
However, an adequate solution to safeguard from air the
lighters that produce candle-like flame is still needed.
[0005] The object of the present disclosure is to provide
a flame producing assembly which produces a flame
which is more resistant to forced air or wind.

Summary

[0006] The present disclosure relates to a flame pro-
ducing assembly according to claim 1 and to an air curtain
device for a flame producing assembly according to claim
15. The dependent claims depict embodiments of the
present disclosure.
[0007] The flame producing assembly comprises a fuel
container and a fuel nozzle arrangement. The fuel con-
tainer fillable with fuel. The fuel nozzle arrangement is
configured to produce a flame. The fuel nozzle arrange-
ment comprises a fuel supply channel and a fuel nozzle
having a fuel nozzle opening. The fuel supply channel
extends from the fuel container to the fuel nozzle opening
of the fuel nozzle. The fuel nozzle opening is oriented
along an axis A in a flame direction f. The flame producing
assembly further comprises a nozzle arrangement, a
compressed fluid supply for storing compressed fluid,
and a compressed fluid valve. The nozzle arrangement
has a nozzle outlet which at least partially encircles the
fuel nozzle arrangement. The nozzle arrangement is sup-
pliable with compressed fluid from the compressed fluid
supply via activation of the compressed fluid valve. The
nozzle arrangement is shaped such that, when being
supplied with compressed fluid during operation of the
flame producing assembly, an at least partially encircling
fluid curtain C is created around the flame F. In other
words, a fluid curtain is created at least partially around
the flame F. Supplying compressed fluid to the nozzle
arrangement leads to making the compressed fluid ex-
pand when entering the nozzle arrangement, i.e. when
exiting through the nozzle outlet, thereby creating an ac-
celerated fluid stream. The shape of the fluid stream may
be determined by the nozzle outlet and is at least partially
encircling, i.e. curtain-shaped or wall-shaped. This leads
to the curtain serving as a protective wall for the flame.
Thereby, the flame may burn, e.g. may be produced and
sustained, in the center of the fluid curtain substantially
uninterrupted from, e.g. lateral wind gusts. Depending
on the shape of the nozzle arrangement and the nozzle
outlet, the degree of encirclement of the fluid curtain may
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be varied. Thus, the fluid curtain may be fully encircling
or at least partially encircling.
[0008] In aspects, the nozzle arrangement may be po-
sitioned around the axis and below the fuel nozzle open-
ing in a direction opposite to the flame direction f. In some
examples, the nozzle arrangement may be positioned
below fuel nozzle opening at a predetermined distance.
Specifically, the nozzle outlet may be positioned below
the fuel nozzle opening at the predetermined distance.
In some aspects, the nozzle arrangement, e.g. the nozzle
outlet may be arranged below fuel nozzle opening at a
minimum predetermined distance 0.1mm to 10mm, spe-
cifically 0.5mm to 5.0mm and particularly 1.0mm to
3.0mm. Positioning the nozzle arrangement, e.g. the noz-
zle outlet below the fuel nozzle opening may lead to the
creation of a safer fluid curtain without disturbance of the
flame. Furthermore, accidentally enhancing the flame
due to additional oxygen and/or fuel in the fluid curtain
or dragged with the fluid curtain may be prevented. In
specific designs of flame producing assemblies which
comprise a hood or a windshield above the fuel nozzle,
the nozzle outlet may be arranged below the level of
flame detachment, i.e. below a flame opening of the hood
or windshield, e.g. a flame detachment opening, through
which the flame detaches. Thus, in aspects, the nozzle
arrangement, e.g. the nozzle outlet may be arranged be-
low a flame opening of the hood or windshield at a min-
imum predetermined distance 0.1mm to 10mm, specifi-
cally 0.5mm to 5.0mm and particularly 1.0mm to 3.0mm
in order to create a safer fluid curtain without disturbance
of the flame. In other words, the nozzle arrangement, e.g.
the nozzle outlet may be positioned around the axis and
below a flame detachment opening in a direction opposite
to the flame direction f. Alternatively described, the noz-
zle arrangement, e.g. the nozzle outlet may be positioned
around the axis and below the flame, specifically a flame
detachment, in a direction opposite to the flame direction
f.
[0009] In aspects, the nozzle arrangement may have
one or more openings. The one or more openings may
together form the nozzle outlet. Specifically, the nozzle
arrangement may have one opening extending circum-
ferentially at least partially around the fuel nozzle.
[0010] In aspects, the nozzle outlet may extend cir-
cumferentially at least partially around the fuel nozzle
arrangement. In examples, the nozzle outlet may extend
at least about 180°, specifically at least about 270°, more
specifically at least about 350° or about 360° circumfer-
entially around the fuel nozzle arrangement. Specifically,
the nozzle outlet may extend at least partially circumfer-
entially around the fuel supply channel. In examples, the
nozzle arrangement, in particular the nozzle outlet, may
be arranged coaxially with respect to the fuel nozzle. In
examples, the nozzle outlet may be shaped circular, oval,
polygonal or may have any other shape suitable to pro-
vide a protective fluid curtain around the flame. The
shape of the nozzle outlet determines inter alia the shape
of the fluid curtain. A nozzle outlet extending, for instance,

360° around the fuel nozzle arrangement may create a
fully encircling fluid curtain which surroundingly may pro-
tect the flame from all lateral directions. A nozzle outlet
extending, for instance, only 350° or less around the fuel
nozzle arrangement may be easier to implement and
have a lower compressed fluid consumption.
[0011] In aspects, the nozzle outlet may be arranged
radially distanced from the axis A by a minimum prede-
fined length. Specifically, the nozzle outlet may be ar-
ranged radially distanced from the axis A by a minimum
predefined length to reduce or eliminate a disturbance
of the flame F by the fluid curtain C. In other words, the
nozzle outlet is configured and arranged such that the
fluid curtain is created radially distanced from the axis A
by the minimum predefined length. In examples, the min-
imum predefined length may be 0.1mm to 10mm, spe-
cifically 0.5mm to 8.0mm and particularly 2.0mm to
5.0mm.
[0012] In aspects, the nozzle arrangement may be
shaped such that an outlet direction o of fluid flowing
through the nozzle outlet is parallel to the flame direction
f.
[0013] In aspects, the nozzle arrangement may be
shaped such that an outlet direction o of fluid flowing
through the nozzle outlet is inclined outwardly with re-
spect to the flame direction f. In examples, the outlet di-
rection o may be angled with respect to the flame direc-
tion f by about 1° to about 85°, specifically about 5° to
about 45°, and more specifically about 15° to about 30°.
[0014] In aspects, the nozzle arrangement may com-
prise an outer cylindrical wall and an inverted cone-
shaped element which is arranged distanced from the
outer cylindrical wall in the flame direction f such that the
nozzle outlet is formed between the outer cylindrical wall
and the inverted cone-shaped element. In aspects, the
inverted cone-shaped element may be arranged dis-
tanced from the outer cylindrical wall in the flame direction
f such that a direction of fluid flowing from the nozzle
outlet is diverted by the inverted cone shaped element
so as to form the encircling fluid curtain. In aspects, the
flame producing assembly may comprise an inner cylin-
drical wall. The inner cylindrical wall may form at least a
portion of the fuel supply channel inside the inner cylin-
drical wall. The outer cylindrical wall may be arranged
concentrically to the inner cylindrical wall. In examples,
a ring-shaped chamber of the nozzle arrangement may
be formed between the inner and the outer cylindrical
walls. By the provision of the ring-shaped chamber an
improved distribution of compressed fluid may be
achieved. In aspects, the inverted cone-shaped element
may be arranged concentrically to the fuel nozzle and/or
the inner cylindrical wall. The inverted cone-shaped ele-
ment may be arranged axially between the fuel nozzle
and the inner cylindrical wall. In examples, the inverted
cone-shaped element may have a central lumen which
forms together with the inner cylindrical wall the fuel sup-
ply channel to the fuel nozzle.
[0015] In aspects, the flame producing assembly may
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further comprise a fuel valve and a fuel actuating mech-
anism for activating and deactivating the fuel valve. The
fuel nozzle may be suppliable with fuel from the fuel con-
tainer via activation of the fuel valve. In aspects, the com-
pressed fluid valve may be operatively coupled to the
fuel actuating mechanism (3) such that the compressed
fluid valve is activated and deactivated simultaneously
with the fuel valve by the fuel actuating mechanism.
[0016] In aspects, the flame producing assembly may
further comprise an auxiliary actuating mechanism for
activating and deactivating the compressed fluid valve
separately of the fuel valve.
[0017] In embodiments, the compressed fluid may be
compressed air. The compressed fluid supply may com-
prise a compressed air container and a compressed air
channel via which the compressed air container is cou-
pled to the nozzle arrangement. The compressed air con-
tainer may be fillable with compressed air. The com-
pressed fluid valve may be a compressed air valve.
Thereby, an at least partially encircling air curtain C may
be created around the flame F when the nozzle arrange-
ment is supplied with compressed air during operation
of the flame producing assembly.
[0018] In aspects, the compressed air container may
be embedded in a housing of the flame producing as-
sembly. Thereby, a compact device can be provided with-
out need for additional auxiliary components for achiev-
ing full functionality. In examples, the compressed air
container may be removably attached to the housing of
the flame producing assembly and coupled to the nozzle
arrangement via an air inlet valve, in particular an air-
tight air inlet valve, and one or more compressed air sup-
ply channels. Thereby, compressed air containers can
be used like disposable and/or exchangeable cartridges,
whereby a user may simply exchange a used with a fresh
compressed air container.
[0019] In aspects, the compressed air container may
be prefilled with compressed air. Specifically, the com-
pressed air container may be prefilled with compressed
air during the manufacturing process of the flame pro-
ducing assembly. In examples, the compressed air con-
tainer may be prefilled with compressed air immediately
before acquisition of the flame producing assembly by a
user.
[0020] In aspects, the compressed air container may
be refillable with compressed air. Specifically, the com-
pressed air container may be refillable via an embedded
air filling device and/or an external filling device. The pro-
vision of a refillable compressed air container leads to
an improved lifetime cycle and a more sustainable device
as there is no need of replacing an empty compressed
air container.
[0021] In aspects, the flame producing assembly may
comprise an air inlet valve. The air inlet valve may be
coupled to the compressed air container. The air inlet
valve may be coupleable to an external air filling device
to refill compressed air into the compressed air container.
In examples, the external air filling device may be a pump.

Specifically, the external air filling device may be an elec-
trical pump or a manual pump, e.g. a bicycle pump or a
pouch pump. In examples, the external air filling device
may be an auxiliary compressed air canister or another
kind of compressed air source, e.g. an air pressure line.
In examples, the air inlet valve may be arranged on the
housing of the flame producing assembly. In examples,
the air inlet valve may be airtight. The configuration of
the flame producing assembly to be coupleable with an
external air filling device reduces the complexity and the
cost of the flame producing assembly. Furthermore, a
smaller and more light-weight device can be provided.
[0022] In aspects, the flame producing assembly may
comprise an embedded air filling device. The embedded
air filling device may be coupled to the compressed air
container. The embedded air filling device may be adapt-
ed to press air into the compressed air container. In ex-
amples, the embedded air filling device may be an elec-
trical pump or a manual pump. In examples, the embed-
ded air filling device may be configured to convert me-
chanical motion to compressed air. In examples, the em-
bedded air filling device may be embedded into the flame
producing assembly, particularly into the housing of the
flame producing assembly. In examples, the embedded
air filling device may be coupled, specifically fluidically
coupled, to the compressed air container via an internal
valve. The internal valve may be a one-way valve which
only allows air to be pumped into the compressed air
container. In examples, the embedded air filling device
may be coupled, specifically fluidically coupled, to the
exterior of the flame producing assembly via an external
valve. The external valve may be a one-way valve which
only allows ambient air to be drawn in from the environ-
ment.
[0023] In aspects, the embedded air filling device may
comprise a deformable elastic pouch with a first valve
coupled to the compressed air container to pump air into
the compressed air container. In examples, the deform-
able elastic pouch, may comprise a second valve coupled
to an exterior of the flame producing assembly to draw
in ambient air from the environment into the pouch. In
examples, the first valve may be a one-way valve only
allowing air to be pumped out of the pouch into the com-
pressed air container. In examples, the second valve may
be a one-way valve only allowing air to be drawn into the
pouch from the environment. In aspects, the deformable
elastic pouch may be configured to be reversibly me-
chanically deformable by external pressurization such
that, when being pressed, air is pumped into the com-
pressed air container via the first valve, and when return-
ing to its unpressed state, ambient air is drawn into the
pouch from the environment, particularly via the second
valve, if present.
[0024] In aspects, the embedded air filling device may
further comprise a button. The button may be mechani-
cally coupled to the deformable elastic pouch and may
be arranged to be accessible from outside the housing
of the flame producing assembly to mechanically deform
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the deformable elastic pouch.
[0025] In aspects, the deformable elastic pouch may
be adapted and arranged to be accessible from at least
one exterior surface of the housing (2) of the flame pro-
ducing assembly (1). In examples, the deformable elastic
pouch may be adapted and arranged to be accessible
from two opposing exterior surfaces of the housing 2 of
the flame producing assembly 1.
[0026] In aspects, the embedded air filling device may
be a reciprocal piston pump.
[0027] In aspects, the flame producing assembly may
further comprise a pressure relief valve. The pressure
relief valve may be coupled to the compressed air con-
tainer and configured to release air from the compressed
air container if a pressure inside the compressed air con-
tainer exceeds a predetermined limit. The predetermined
limit of pressure when the pressure release valve is ac-
tivated may be at most 0,5, at most 1bar, at most 2bar,
at most 3bar, at most 4bar, at most 5bar, at most 10bar
or at most 15bar. The pressure relief valve increases the
safety of the device to prevent overpressure inside the
container. If the pressure inside the compressed air con-
tainer exceeds the predetermined limit, the pressure re-
lief valve will open and air will be released, for instance
to the environment. In that, the flame producing assembly
may be protected from being damaged by overpressure
and the user of the flame producing assembly may be
protected from injuries due to damages of the flame pro-
ducing assembly.
[0028] In aspects, the flame producing assembly may
further comprise a compressed air main valve. The com-
pressed air main valve may be arranged between the
compressed air container and the nozzle arrangement.
In examples, the flame producing assembly may com-
prise a main valve actuating mechanism for activating
and deactivating the compressed air main valve. The
compressed air main valve may be actuatable via the
main valve actuating mechanism. The main valve actu-
ating mechanism may be accessible from an exterior of
the flame producing assembly housing. In examples, the
main valve actuating mechanism may be arranged on or
in a flame producing assembly housing surface. The
compressed air main valve may be arranged upstream
of the compressed air valve. In examples, the com-
pressed air main valve may be arranged at an outlet of
the compressed air container towards the compressed
air channel, within the compressed air channel or at an
inlet of the compressed air channel towards the nozzle
arrangement. By the provision of a compressed air main
valve, the creation of the air curtain may be controlled
independently of the fuel actuating mechanism and/or
the auxiliary actuating mechanism. Unwanted loss of
compressed air, for instance in case a user accidentally
activates the air curtain and/or the compressed air valve
via the fuel actuating mechanism or the auxiliary actuat-
ing mechanism can be prevented.
[0029] In embodiments, the fuel may be used as com-
pressed fluid. The compressed fluid supply may be pro-

vided by the fuel container, the fuel supply channel and
a fuel supply branch. The fuel supply branch may extend
from the fuel supply channel to the nozzle arrangement
such that the nozzle arrangement is coupled to the fuel
container. The compressed fluid valve may be a com-
pressed fuel valve being arranged in the fuel supply
branch. Thereby, ambient air is drawn into the fuel to
create an at least partially encircling air-fuel curtain C
around the flame F when the nozzle arrangement is sup-
plied with compressed fuel during operation of the flame
producing assembly. Using the fuel of the flame produc-
ing assembly as a compressed fluid source leads to a
simple assembly as no separate compressed air equip-
ment(s), e.g. compressed air container and compressed
air channels, is/are required. During expansion the com-
pressed fuel draws in ambient air into the expanding fuel
whereby an air-fuel stream is generated which via the
nozzle arrangement creates the at least partially encir-
cling air-fuel curtain C around the flame. Specifically, the
fuel supply branch comprises a plurality of orifices cir-
cumferentially distributed about the fuel supply branch.
In examples, the orifices may be configured and arranged
to establish a fluidic connection between the inside of the
fuel supply branch and ambient air, e.g. from the sur-
roundings of the flame producing assembly. Negative
pressure is created right outside the fuel supply branch,
i.e. right outside the one or more orifices. This creates a
suction of air that is provided by the surrounding envi-
ronment into the fuel supply branch. In turn, this results
in the compressed fuel, specifically expanding fuel, being
mixed with air inside the fuel supply branch. The high
velocity mixture is guided through the nozzle arrange-
ment, i.e. to the nozzle outlet and as it exits creates the
air-gas curtain, i.e. the air-fuel curtain. In aspects, the
size of the orifices may be designed so that the mixture
of fuel with air is diluted enough to be inert in the presence
of an accidental flame, but forceful enough (i.e., of high
velocity) so it can protect the flame it surrounds.
[0030] In aspects, the fuel supply branch may open out
into the nozzle arrangement through a branch outlet. In
examples, the branch outlet may be shaped such that a
branch direction of fuel flowing out of the branch outlet
is inclined outwardly with respect to the flame direction
f. In examples, the branch direction may be angled with
respect to the flame direction f by about 1 ° to about 85°,
specifically about 5° to about 45°, and more specifically
about 15° to about 30°.
[0031] In aspects, the fuel valve may be arranged
downstream of the compressed fuel valve.
[0032] In aspects, the fuel filled in the fuel container
may be compressed fuel, particularly liquid butane, liquid
isobutane or liquid propane. In aspects, the fuel container
may be prefilled with compressed fuel. In aspects, the
fuel container may be refillable with compressed fuel.
The provision of a refillable fuel container leads to an
improved lifetime cycle and a more sustainable device
as there is no need of replacing an empty fuel container.
In aspects, the flame producing assembly may comprise
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a fuel inlet valve coupled to the fuel container. The fuel
inlet valve may be coupleable with an external fuel filling
device to refill compressed fuel into the fuel container.
[0033] In aspects, the flame producing assembly may
be configured to produce a laminar flame or a jet flame
The present disclosure further relates to an air curtain
device for a flame producing assembly, the flame pro-
ducing assembly being configured to produce a flame
along an axis in a flame direction. The air curtain device
comprises a nozzle arrangement which is configured to
create an air curtain around the flame produced by the
flame producing assembly.
[0034] In aspects, the air curtain device may comprise
a main body having a central lumen along the axis there-
through for receiving a fuel nozzle of the flame producing
assembly. The main body may be releasably mountable
on the flame producing assembly such that the fuel noz-
zle of the flame producing assembly is received in the
central lumen. The air nozzle arrangement may be pro-
vided in the main body and may have a nozzle outlet
which at least partially encircles the central lumen. The
air curtain device may further comprise a compressed
air container for storing compressed air. The compressed
air container may be provided in the main body and may
be coupled to the air nozzle arrangement via a com-
pressed air channel. The air curtain device may further
comprise a compressed air valve for controlling supply
of compressed air from the compressed air container to
the nozzle arrangement. The nozzle arrangement may
be shaped such that, when being mounted on the flame
producing assembly and when being supplied with com-
pressed air during operation of the flame producing as-
sembly, an at least partially encircling air curtain is cre-
ated around the flame.
[0035] In aspects, the main body may be shaped such
that the fuel nozzle of the flame producing assembly ex-
tends through the central lumen outside the central lumen
in the flame direction.
[0036] In aspects, the main body may be shaped such
that the fuel nozzle is coupleable with a first opening of
the central lumen. Specifically, an auxiliary fuel nozzle
may be formed on a second opening of the central lumen
being opposite of the first opening. In aspects, the second
opening may be oriented in the flame direction.
[0037] In aspects, the air nozzle arrangement may
have one or more openings which together form the noz-
zle outlet.
[0038] In aspects, the nozzle outlet may extend cir-
cumferentially at least partially around a second opening
of the central lumen being oriented in the flame direction.
[0039] In aspects, the nozzle outlet may be arranged
radially distanced from the central lumen by a minimum
predefined length to reduce or eliminate a disturbance
of the flame by the air curtain. In other words, the nozzle
outlet is configured and arranged such that the air curtain
is created radially distanced from the axis A by the min-
imum predefined length.
[0040] In aspects, the air nozzle arrangement may be

shaped such that an outlet direction of fluid flowing
through the nozzle outlet is parallel to the axis.
[0041] In aspects, the air nozzle arrangement may be
shaped such that an outlet direction of fluid flowing
through the nozzle outlet is inclined outwardly with re-
spect to the axis. In examples, the outlet direction may
be angled with respect to the axis by about 1° to about
85°, specifically about 5° to about 45°, and more specif-
ically about 15° to about 30°.
[0042] In aspects, the air nozzle arrangement may
comprise an outer cylindrical wall and an inverted cone-
shaped element which is arranged distanced from the
outer cylindrical wall in the flame direction such that the
nozzle outlet is formed between the outer cylindrical wall
and the inverted cone-shaped element. In aspects, the
inverted cone-shaped element may be arranged dis-
tanced from the outer cylindrical wall in the flame direction
f such that a direction of fluid flowing from the nozzle
outlet is diverted by the inverted cone shaped element
so as to form the encircling fluid curtain.
[0043] In aspects, the air curtain device may further
comprise an inner cylindrical wall which forms the central
lumen inside the inner cylindrical wall. In aspects, the
inverted cone-shaped element may be arranged concen-
trically to the central lumen.
[0044] In aspects, the compressed air valve may be
operatively coupleable to a fuel actuating mechanism of
the flame producing assembly such that the compressed
air valve is activatable and deactivatable simultaneously
with a fuel valve of the flame producing assembly by the
fuel actuating mechanism.
[0045] In aspects, the air curtain device may further
comprise an auxiliary actuating mechanism for activating
and deactivating the compressed air valve separately of
a fuel valve of the flame producing assembly.

Description of the Drawings

[0046] Other characteristics will be apparent from the
accompanying drawings, which form a part of this disclo-
sure. The drawings are intended to further explain the
present disclosure and to enable a person skilled in the
art to practice it. However, the drawings are intended as
nonlimiting examples. Common reference numerals on
different figures indicate like or similar features.

FIG. 1 shows an isometric view of the wind resistant
flame producing assembly in operation with a
schematically depicted fluid curtain around the
flame;

FIG. 2 schematically depicts the upper portion of the
wind resistant flame producing assembly with
the nozzle arrangement in a side cut view.

Detailed Description

[0047] Embodiments of wind resistant flame producing
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assembly and the air curtain device according to the dis-
closure will be described with reference to the figures as
follows. In the present disclosure, the term "radial" is be
understood with respect to the axis A of the fuel nozzle
opening 13.
[0048] Fig. 1 is a schematic view of a wind resistant
flame producing assembly 1. The wind resistant flame
producing assembly 1 depicted in Fig.1 has a housing 2
and a fuel actuating mechanism 3. The depicted wind
resistant flame producing assembly 1 has a sparkler ig-
niter and produces a candle-like flame F. In embodi-
ments, the wind resistant flame producing assembly 1
may have a piezoelectric or other igniter. In embodi-
ments, the wind resistant flame producing assembly 1
according to the present disclosure may be a jet flame
producing assembly. That means, the flame F may be
either laminar (e.g., as produced by regular gas flame
producing assemblies) or resemble a jet/turbo flame that
premixes air with the compressed gas fuel before ignition
(e.g., similar to the turbo gas flame producing assem-
blies). In general the wind resistant flame producing as-
sembly 1 of the present disclosure is a hand-held flame
producing assembly, for instance a pocket flame produc-
ing assembly which may be used by a user to light up,
for instance a cigarette or a candle. The wind resistant
flame producing assembly 1 is configured to create a
protective fluid curtain C around the flame F. In other
words the fluid curtain C may serve as a protective wall
for the flame F. Thereby, the flame F may burn, e.g. may
be produced and sustained, substantially uninterrupted
from, e.g. lateral wind gusts. In the configuration shown
in Fig. 1 a fully encircling conical fluid curtain C is created
concentrically around the flame F. Thereby, the flame F
is ideally protected in the center of the fluid curtain C.
However, in embodiments, the fluid curtain C may only
be partially encircling and/or have another shape than
conical.
[0049] With respect to Fig. 2, the specific structure of
the wind resistant flame producing assembly 1 will be
explained, whereby this figure only depicts an upper por-
tion of the wind resistant flame producing assembly 1
where the flame F and the fluid curtain C are created.
The wind resistant flame producing assembly 1 compris-
es a fuel container and a fuel nozzle arrangement 10.
The fuel container is fillable with fuel. The fuel filled or
fillable in the fuel container may be compressed fuel, par-
ticularly liquid butane, liquid isobutane or liquid propane.
In aspects, the fuel container may be prefilled with com-
pressed fuel. In aspects, the fuel container may be refill-
able with compressed fuel. The provision of a refillable
fuel container leads to an improved lifetime cycle and a
more sustainable device as there is no need of replacing
an empty fuel container. In aspects, the flame producing
assembly 1 may comprise a fuel inlet valve coupled to
the fuel container. The fuel inlet valve may be coupleable
with an external fuel filling device to refill compressed
fuel into the fuel container. The external fuel filling device
may be an external fuel cartridge. The fuel inlet valve

may be arranged on the housing 2 of flame producing
assembly 1. The wind resistant flame producing assem-
bly 1 may further comprise a fuel valve which is activat-
able and deactivatable via the fuel actuating mechanism
3. The fuel nozzle 12 is suppliable with fuel from the fuel
container via activation of the fuel valve. The fuel nozzle
arrangement 10 is configured to produce the flame F.
Therefore, the fuel nozzle arrangement comprises a fuel
supply channel 14 and a fuel nozzle 12 having a fuel
nozzle opening 13. The fuel supply channel 14 extends
from the fuel container to the fuel nozzle opening 13. The
fuel nozzle opening 13 is oriented along an axis A in a
flame direction f. The wind resistant flame producing as-
sembly 1 further comprises a nozzle arrangement 20, a
compressed fluid supply for storing compressed fluid,
and a compressed fluid valve.
[0050] The nozzle arrangement 20 has a nozzle outlet
22 which fully encircles the fuel nozzle arrangement 10
or the fuel nozzle 12. Specifically, the nozzle outlet 22
extends circumferentially around the fuel supply channel
14. In the example configuration of Fig. 2, the nozzle
outlet 22 is formed by one circumferentially extending
opening. Specifically, the nozzle outlet 22 is formed by
one opening which extends 360° circumferentially about
the axis A. In embodiments, wherein the nozzle outlet 22
is formed by one opening, the opening may extend less
than 360°, for instance 270° or 180° circumferentially
about the axis A. That means, the nozzle outlet 22 may
only partially encircle the fuel nozzle arrangement 10, i.e.
the axis A. In aspects, the nozzle arrangement 20 may
have more than one opening which together form the
nozzle outlet 22. For instance, the nozzle arrangement
20 may comprise several openings which are circumfer-
entially distributed along the whole circumference of 360°
or only a portion of the circumference of, for instance
180° or 270°. about 360° circumferentially around the
fuel nozzle arrangement. In embodiments, the nozzle
outlet 22 may extend at least about 180°, specifically at
least about 270°, more specifically at least about 350° or
about 360° circumferentially around the fuel nozzle ar-
rangement 10. In the examples shown in the figures, the
nozzle arrangement 20, in particular the nozzle outlet 22,
is arranged coaxially with respect to the fuel nozzle 12.
Thereby, the flame may be ideally protected in the center
of the fluid curtain C. In examples, the nozzle arrange-
ment 20, in particular the nozzle outlet 22, may be ar-
ranged slighty offset to the fuel nozzle 12, i.e. to the axis
A. In the example shown in the figures, the nozzle outlet
22 is shaped circular to create a fluid curtain C which is
circular-shaped in cross-section. In embodiments, the
nozzle outlet 22 may be shaped oval, polygonal or may
have any other shape suitable to provide a protective
fluid curtain C around the flame F. The shape of the noz-
zle outlet 22 determines inter alia (e.g. orientation, pres-
sure of compressed fluid etc.) the shape of the fluid cur-
tain C. A nozzle outlet 22 extending, for instance, 360°
around the fuel nozzle arrangement 10 may create a fully
encircling fluid curtain which may protect the flame F from
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all lateral directions (see, e.g. Fig. 1). A nozzle outlet 22
extending, for instance, only 350° or less around the fuel
nozzle arrangement 10 may be easier to implement and
may have a decreased compressed fluid consumption.
[0051] The nozzle arrangement 20 is suppliable with
compressed fluid from the compressed fluid supply via
activation of the compressed fluid valve. The com-
pressed fluid valve is operatively coupled to the fuel ac-
tuating mechanism 3 such that the compressed fluid
valve is activated and deactivated simultaneously with
the fuel valve by the fuel actuating mechanism 3. The
fuel actuating mechanism 3 may be a main button or fuel
gas release button. The fuel actuating mechanism 3 may
comprise or be operatively coupled to the sparkler or ig-
niter. In embodiments, the flame producing assembly 1
may further comprise an auxiliary actuating mechanism
for activating and deactivating the compressed fluid valve
separately of the fuel valve. In this context, separately
can be understood as independently. The auxiliary actu-
ating mechanism may be for instance a compressed fluid
valve release button. The auxiliary actuating mechanism
may be provided in, i.e. on the housing 2 of the flame
producing assembly 1. The nozzle arrangement 20 is
shaped such that, when being supplied with compressed
fluid during operation of the flame producing assembly
1, an encircling fluid curtain C is created around the flame
F. Supplying compressed fluid to the nozzle arrangement
20 leads to the compressed fluid expanding when enter-
ing the nozzle arrangement 20, i.e. when exiting through
the nozzle outlet 22, thereby creating an accelerated fluid
stream (see arrows in Fig. 2). The shape of the fluid
stream is determined by the nozzle outlet 22 and is en-
circling, i.e. curtain-shaped or wall-shaped. Depending
on the shape of the nozzle arrangement 20 and the noz-
zle outlet 22, the degree of encirclement of the fluid cur-
tain C may be varied. Thus, the fluid curtain C may be
fully encircling (as shown in the figures) or at least par-
tially encircling. In general, the fluid curtain can be un-
derstood as a virtual ring-like, cone-like or tube-like fluid
wall. Depending on which fluid is used as compressed
fluid an air curtain or air-fluid curtain may be created. In
other words, a gas-curtain may be created. The com-
pressed fluid is to be understood as compressed, partially
compressed or expanded depending on where it is lo-
cated between the compressed fluid container and the
nozzle outlet 22. The skilled person will understand that
the expansion of the compressed fluid is a gradual proc-
ess. The fact that compressed fluid is supplied to the
nozzle arrangement 20 enables or at least enhances the
expansion and acceleration of the compressed fluid (or
partially compressed or expanded fluid) to create a fluid
stream and thereby the fluid curtain C. In general terms,
"compressed" is to be understood relative to ambient
conditions of the environment of the flame producing as-
sembly 1. For instance "compressed" may be understood
as condition of more than about 1bar, specifically more
than about 2bar or more than about 3bar.
[0052] As can be seen in Fig. 2, the nozzle arrange-

ment 20 is positioned below the fuel nozzle opening 13
in a direction opposite to the flame direction f. Specifically,
the nozzle outlet 22 is positioned below the fuel nozzle
opening 13 at a predetermined distance 21. The prede-
termined distance 21 may be at least 0.1mm to 10mm,
specifically 0.5mm to 5.0mm and particularly 1.0mm to
3.0mm. Positioning the nozzle arrangement 20, particu-
larly the nozzle outlet 22 below the fuel nozzle opening
13 leads to the creation of a safer fluid curtain C without
disturbance of the flame F. Furthermore, accidentally en-
hancing the flame F due to additional oxygen and/or fuel
in the fluid curtain and/or dragged air within the fluid cur-
tain may be prevented. In specific designs of flame pro-
ducing assemblies which comprise a hood or a wind-
shield above the fuel nozzle 12, the nozzle outlet 22 may
be arranged below the level of flame detachment, i.e.
below a flame opening of the hood or windshield, e.g. a
flame detachment opening, through which the flame F
detaches. Thus, in aspects, the nozzle arrangement 20,
e.g. the nozzle outlet 22 may be arranged below a flame
opening of the hood or windshield at a minimum prede-
termined distance of 0.1mm to 10mm, specifically 0.5mm
to 5.0mm and particularly 1.0mm to 3.0mm in order to
create a safer fluid curtain C without disturbance of the
flame F. In other words, the nozzle arrangement 20, e.g.
the nozzle outlet 22 may be positioned around the axis
A and below a flame detachment opening in a direction
opposite to the flame direction f. Alternatively described,
the nozzle arrangement 20, e.g. the nozzle outlet 22 may
be positioned around the axis A and below the flame,
specifically a flame detachment, in a direction opposite
to the flame direction f. With further reference to Fig. 2,
the nozzle outlet 22 is arranged radially distanced from
the axis A by a minimum predefined length 23. Specifi-
cally, the nozzle outlet 22 is arranged radially distanced
from the axis A by the minimum predefined length 23 to
reduce or eliminate a disturbance of the flame F by the
fluid curtain C. In other words, the nozzle outlet 22 is
configured and arranged such that the fluid curtain C is
created radially distanced from the axis A by the minimum
predefined length. In examples, the minimum predefined
length may be 0.1mm to 10mm, specifically 0.5mm to
8.0mm and particularly 2.0mm to 5.0mm. In other words,
the nozzle outlet 22, if it has a circumferential shape, has
a predetermined (minimum) diameter to ensure an un-
disturbed production of the flame F. The diameter and/or
dimensions of the length 23 are dependent of the dimen-
sions of the flame F. The nozzle arrangement 20 is
shaped such that an outlet direction o of fluid flowing
through the nozzle outlet 22 is inclined outwardly with
respect to the flame direction f. In this context, "outwardly"
is to be understood in the meaning of radially outwardly
with respect to axis A or flame direction f. In examples,
the outlet direction o is inclined or angled with respect to
axis A (or flame direction f). In the example of Fig. 2, the
outlet direction o is angled with respect to the flame di-
rection f by about 50°. In examples, the outlet direction
o may be angled with respect to the flame direction f by
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about 1° to about 85°, specifically about 5° to about 45°,
and more specifically about 15° to about 30°. Described
in other words, the nozzle arrangement 20 has a circum-
ferential opening which opens in a direction o inclined
radially outward of the flame direction f. In embodiments,
the nozzle arrangement 20 may be shaped such that the
outlet direction o of fluid flowing through the nozzle outlet
22 is parallel to the flame direction f, i.e. parallel to the
axis A. In examples, the nozzle arrangement 20 is con-
figured and arranged to create a fluid stream which is
separate from the flame F and does not interfere or dis-
turb the flame F.
[0053] In general, the nozzle arrangement 20 may also
be referred to as a nozzle assembly 20 for creating the
fluid curtain C. The nozzle arrangement 20 (or nozzle
assembly 20) comprises an outer cylindrical wall 26 and
an inverted cone-shaped element 24 which is arranged
distanced from the outer cylindrical wall 26 in the flame
direction f such that the nozzle outlet 22 is formed be-
tween the outer cylindrical wall 26 and the inverted cone-
shaped element 24 (see, Fig. 2). Specifically, the nozzle
outlet 22 is formed between an inclinedly downward fac-
ing surface 24a of the inverted cone-shaped element 24
in a direction opposite to the flame direction f and an
upper end 26a of the outer cylindrical wall 26. Thereby,
a direction of fluid flowing from the nozzle outlet 22 is
diverted by the inverted cone-shaped element 24 so as
to form the encircling fluid curtain C. The inclinedly down-
ward facing surface 24a can be understood as a surface
which is generally oriented in a direction opposite to the
flame direction f but thereby, inclined radially outwardly.
In other words, the inclinedly downward facing surface
24a is facing in a direction perpendicular to the outlet
direction o (see, Fig. 2). The inverted cone-shaped ele-
ment 24 is generally formed triangular in cross-section
having a centric hole, i.e. the central lumen 25. The outer
cylindrical wall 26 is arranged concentrically to an inner
cylindrical wall 16 of the flame producing assembly 1. At
least a portion of the fuel supply channel 14 is formed by
or inside the inner cylindrical wall 16. Thereby a ring-
shaped chamber of the nozzle arrangement 20 formed
between the inner cylindrical wall 16 and the outer cylin-
drical wall 26. By the provision of the ring-shaped cham-
ber an improved distribution of compressed fluid can be
achieved. The inverted cone-shaped element 24 is ar-
ranged concentrically to the fuel nozzle 12 and the inner
cylindrical wall 16. The inverted cone-shaped element
24 is arranged axially between the fuel nozzle 12 and the
inner cylindrical wall 16. In examples, the inverted cone-
shaped element 24 has a central lumen 25 which forms
together with the inner cylindrical wall 16 the fuel supply
channel 14 to the fuel nozzle 12. In embodiments, the
inner cylindrical wall 16 may extend through the central
lumen 25 of the inverted cone-shaped element 24 to-
wards the fuel nozzle 12. The lumen 25 is to be under-
stood as a channel or a hollow portion configured to guide
fuel or receive an additional fuel piping, e.g. the inner
cylindrical wall 16. As can be taken from Fig. 2, com-

pressed fluid which is guided from the compressed fluid
supply to the nozzle arrangement 20 flows towards the
nozzle outlet 22. Due to the specific shape of the nozzle
arrangement 20, particularly the inverted cone-shaped
element 24, the compressed fluid is guided radially out-
wardly along the outflow direction o, thereby expands
and accelerates to create the air curtain C. It is to be
understood, that the configuration as shown in Fig. 2 rep-
resents merely an example of how to implement the noz-
zle arrangement 20. Other arrangements than using the
inverted cone-shaped element 24 are possible. For in-
stance, a curved element may be used or the inner cy-
lindrical wall 16 may be adapted, e.g. by having a cylin-
drical protrusion extending radially outwardly, to form to-
gether with the cylindrical outer wall 26 the nozzle outlet
22. In further embodiments, a horizontal wall portion (i.e.
perpendicular to the axis A) may be provided which clos-
es off the outer cylindrical wall 26 and which comprises
one or more recesses, e.g. circumferentially distributed
recesses, which form the nozzle outlet 22 and which may
be inclined.
[0054] As explained above with respect to the general
disclosure, the wind resistant flame producing assembly
1 is configured to create a protective fluid curtain C
around the flame F. In the following two different embod-
iments of the wind resistant flame producing assembly 1
using different compressed fluids will be described in
more detail which are combinable with any of the previ-
ously described.

First embodiment

[0055] In the first embodiment (shown in Fig. 2), com-
pressed air is used as compressed fluid. In this embod-
iment, the compressed fluid supply comprises a com-
pressed air container and one or more compressed air
channels via which the compressed air container is cou-
pled to the nozzle arrangement 20. In this embodiment,
the compressed fluid supply may also be referred to as
compressed air supply. The compressed air container is
filled or fillable with compressed air. In other words, the
compressed air container contains compressed air. The
compressed fluid valve is a compressed air valve. In this
embodiment, the compressed air is guided to the nozzle
arrangement 20 from the compressed air container, ex-
pands and accelerates during expansion through the
nozzle outlet 22. Thereby an encircling air curtain C, or
partially encircling air curtain C (depending on the spe-
cific design of the nozzle arrangement 20 as explained
above) is created around the flame F during operation of
the flame producing assembly 1.
[0056] The compressed air container is embedded in
the housing 2 of the flame producing assembly 1. There-
by, a compact device can be provided without need for
additional auxiliary components for achieving full func-
tionality. In configurations, the compressed air container
may be removably attached to the housing 2 of the flame
producing assembly 1 and coupled to the nozzle arrange-
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ment 20 via an air inlet valve, in particular an air-tight air
inlet valve, and one or more compressed air supply chan-
nels. Thereby, compressed air containers can be used
like disposable and/or exchangeable cartridges, where-
by a user may simply exchange a used with a fresh com-
pressed air container.
[0057] In some variations, the compressed air contain-
er is prefilled with compressed air. Specifically, the com-
pressed air container may be prefilled with compressed
air during the manufacturing process of the flame pro-
ducing assembly 1. In examples, the compressed air con-
tainer may be prefilled with compressed air immediately
before acquisition of the flame producing assembly 1 by
a user. However, it is not essential that the compressed
air container is prefilled with compressed air. Specifically,
the compressed air container is refillable with com-
pressed air. The compressed air container may be refill-
able via an embedded air filling device and/or an external
filling device. The provision of a refillable compressed air
container leads to an improved lifetime cycle and a more
sustainable device as there is no need of replacing an
empty compressed air container. The skilled person will
understand that the expression "refillable or prefilled with
compressed air" can include filling compressed air from
a compressed air source into the compressed air con-
tainer, and/or may include pressing ambient air, partly
compressed air or uncompressed air into the com-
pressed air container to be compressed therein. In ex-
amples, a pressure differential with respect to the envi-
ronmental conditions may be produced inside the com-
pressed air container.
[0058] The flame producing assembly 1 comprises an
air inlet valve. The air inlet valve is coupled to the com-
pressed air container and may be coupleable to an ex-
ternal air filling device to refill compressed air into the
compressed air container. In examples, the external air
filling device may be a pump. Specifically, the external
air filling device may be an electrical pump or a manual
pump, e.g. a bicycle pump or a pouch pump. In examples,
the external air filling device may be an auxiliary com-
pressed air canister or another kind of compressed air
source, e.g. an air pressure line. The air inlet valve is
arranged on the housing 2 of the flame producing as-
sembly 1, for instance on a bottom of the flame producing
assembly 1, i.e. opposite of the fuel nozzle opening 13.
In examples, the air inlet valve may be airtight. The con-
figuration of the flame producing assembly 1 being cou-
pleable to an external air filling device reduces the com-
plexity and the cost of the flame producing assembly 1.
Furthermore, a smaller and more light-weight device can
be provided.
[0059] In aspects, where the flame producing assem-
bly 1 comprises an embedded air filling device, the em-
bedded air filling device is coupled to the compressed air
container. The embedded air filling device is adapted to
press air into the compressed air container. In examples,
the embedded air filling device may be an electrical pump
or a manual pump. In examples, the embedded air filling

device may be configured to convert mechanical motion
to compressed air. The embedded air filling device may
be embedded into the flame producing assembly 1, par-
ticularly into the housing 2 of the flame producing assem-
bly 1. In other words, the embedded air filling device is
arranged within the housing 2 of the flame producing as-
sembly 1. The embedded air filling device is fluidically
coupled to the compressed air container via an internal
valve. The internal valve may be a one-way valve which
only allows air to be pumped into the compressed air
container. The embedded air filling device is further flu-
idically coupled to the exterior of the flame producing
assembly 1 via an external valve. The external valve may
be a one-way valve which only allows ambient air to be
drawn in from the environment. The external valve may
also be configured to allow refilling the compressed air
container via an external air filling device. The expression
"adapted to refill compressed air into the container" can
be understood that either ambient air can be filled into
the container to be compressed therein or that com-
pressed air is generated and then filled into the com-
pressed air container. In both cases the compressed air
container is refilled with compressed air.
[0060] In particular configurations of the first embodi-
ment, the embedded air filling device comprises a de-
formable elastic pouch with a first valve coupled to the
compressed air container to pump air into the com-
pressed air container, and a second valve coupled to an
exterior of the flame producing assembly 1 to draw in
ambient air from the environment into the pouch. In ex-
amples, the first valve is a one-way valve only allowing
air to be pumped out of the pouch into the compressed
air container. In examples, the second valve is a one-
way valve only allowing air to be drawn into the pouch
from the environment. The deformable elastic pouch is
configured to be reversibly mechanically deformable by
external pressurization, e.g. by a user squeezing or
pressing the pouch, such that, when being pressed, air
is pumped into the compressed air container via the first
valve, and when returning to its unpressed state, ambient
air is drawn into the pouch from the environment, partic-
ularly via the second valve. The deformable elastic pouch
is adapted and arranged to be accessible from at least
one exterior surface of the housing 2 of the flame pro-
ducing assembly 1. In some examples, the deformable
elastic pouch is adapted and arranged to be accessible
from two opposing exterior surfaces of the housing 2 of
the flame producing assembly 1. Accessible in this con-
text can be understood as being actuatable and/or reach-
able by a user to be deformed. In examples, the embed-
ded air filling device further comprise one or more but-
tons. The button is mechanically coupled to the deform-
able elastic pouch and may be arranged to be accessible
from outside the housing 2 of the flame producing as-
sembly 1 to mechanically deform the deformable elastic
pouch.
[0061] In configurations, the embedded air filling de-
vice may be a reciprocal piston pump.
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[0062] In particular aspects of the first embodiment,
the flame producing assembly 1 further comprises a pres-
sure relief valve. The pressure relief valve is coupled to
the compressed air container and configured to release
air from the compressed air container if a pressure inside
the compressed air container exceeds a predetermined
limit. The predetermined limit of pressure when the pres-
sure release valve is activated may be at most 0,5, at
most 1bar, at most 2bar, at most 3bar, at most 4bar, at
most 5bar, at most 10bar or at most 15bar. The pressure
relief valve increases the safety of the device to prevent
overpressure inside the compressed air container. If the
pressure inside the compressed air container exceeds
the predetermined limit, the pressure relief valve will open
and air will be released, for instance to the environment.
In that, the flame producing assembly may be protected
from being damaged by overpressure and the user of the
flame producing assembly may be protected from injuries
due to damages of the flame producing assembly. In var-
iations of this aspect, the pressure relief valve may be
configured to release air to the air nozzle arrangement,
e.g. via one or more separate bypass lines.
[0063] In aspects, the wind resistant flame producing
assembly 1 further comprises a compressed air main
valve. The compressed air main valve is arranged be-
tween the compressed air container and the nozzle ar-
rangement 20. The flame producing assembly 1 further
comprises a main valve actuating mechanism for acti-
vating and deactivating the compressed air main valve.
In other words, the compressed air main valve is actuat-
able via the main valve actuating mechanism. The main
valve actuating mechanism is accessible from an exterior
of the flame producing assembly housing 2. In examples,
the main valve actuating mechanism may be arranged
on or in a flame producing assembly housing surface,
i.e. an exterior flame producing assembly housing sur-
face. In some examples, the valve actuating mechanism
may be in the form of a sliding or push button. The com-
pressed air main valve is arranged upstream of the com-
pressed air valve. For instance, the compressed air main
valve can be arranged at an outlet of the compressed air
container towards the one or more compressed air chan-
nels leading to the nozzle arrangement 20. In examples,
the compressed air main valve may be arranged within
the compressed air channel or at an inlet of the com-
pressed air channel towards the nozzle arrangement 20.
By the provision of a compressed air main valve, the cre-
ation of the air curtain C may be controlled independently
of the fuel actuating mechanism 3 and/or the auxiliary
actuating mechanism. Unwanted loss of compressed air,
for instance in case a user accidentally activates the air
curtain C and/or the compressed air valve via the fuel
actuating mechanism or the auxiliary actuating mecha-
nism can be prevented. The term "upstream" can be un-
derstood as a relative position with respect to the flow of
compressed air/fuel, wherein the flow direction extends
from the compressed air container through the one or
more compressed air channels through nozzle arrange-

ment, e.g. the ring-chamber and out through nozzle out-
let. That means, in this example, for instance, the com-
pressed air container is arranged upstream of the one or
more compressed air channels.
[0064] In configurations of this first embodiment, other
gases or gas mixtures than air, e.g. carbon dioxide or
inert gases, may be used. In embodiments (not shown
in the figures), the compressed fluid supply may be an
embedded air filling device and/or an external air filling
device, e.g. an air pump with one or more air supply chan-
nels coupled to the nozzle arrangement 20. That means,
in this embodiment, air is pressed or pushed through the
nozzle arrangement 20 via the embedded or external air
filling device, whereby the air filling device is only acti-
vated when the flame producing assembly 1 is in oper-
ation.

Second embodiment

[0065] In the second embodiment (not shown in the
figures), the fuel of the fuel container is used as com-
pressed fluid which is then supplied to the nozzle ar-
rangement 20. In this embodiment, compressed fuel, par-
ticularly liquid butane, liquid isobutane or liquid propane
may be used as fuel in the flame producing assembly 1
for producing the flame F. The compressed fluid supply
of this embodiment is provided by the fuel container, the
fuel supply channel 14 and a fuel supply branch. The fuel
supply branch extends, i.e. branches of, from the fuel
supply channel 14 to the nozzle arrangement 20 such
that the nozzle arrangement 20 is coupled to the fuel
container. The compressed fluid valve is a compressed
fuel valve which is arranged in the fuel supply branch.
Being arranged in the fuel supply branch includes the
possibilities of arranging the compressed fuel valve with-
in, at an inlet or at an outlet of the fuel supply branch.
The fuel valve may be arranged downstream of the com-
pressed fuel valve. When the compressed fuel is supplied
to the nozzle arrangement 20 via the fuel supply branch,
ambient air is drawn into the expanding fuel to create an
at least partially (or fully - depending upon the above-
described nozzle arrangement 20 design) encircling air-
fuel curtain C around the flame F during operation of the
flame producing assembly 1. Using the fuel of the flame
producing assembly 1 as a compressed fluid source
leads to a simpler and safer assembly as no separate
compressed air equipment, e.g. compressed air contain-
er and compressed air channels, are required. During
expansion, the compressed fuel draws in ambient air into
the expanding fuel whereby an air-fuel stream is gener-
ated which, via the nozzle arrangement 20, creates the
at least partially encircling air-fuel curtain C around the
flame F. Specifically, the fuel supply branch comprises
a plurality of orifices circumferentially distributed about
the fuel supply branch. The orifices are configured and
arranged to establish a fluidic connection between the
inside of the fuel supply branch and ambient air. Negative
pressure is created right outside the fuel supply branch,
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i.e. right outside the one or more orifices. This creates a
suction of air that is provided by the surrounding envi-
ronment into the fuel supply branch. In turn, this results
in the compressed fuel, specifically expanding fuel, being
mixed with air inside the fuel supply branch. The high
velocity mixture is guided through the nozzle arrange-
ment 20, i.e. to the nozzle outlet 22 and as it exits creates
the air-gas curtain, i.e. the air-fuel curtain. In aspects, the
size of the orifices may be designed so that the mixture
of fuel with air is diluted enough to be inert in the presence
of an accidental flame, but forceful enough (i.e., of high
velocity) so it can protect the flame it surrounds. The fuel
supply branch opens out into the nozzle arrangement 20
through a branch outlet. In examples, the branch outlet
is shaped such that a branch direction of fuel flowing out
of the branch outlet is inclined outwardly with respect to
the flame direction f. Inclined outwardly is to be under-
stood in the meaning of inclined radially outwardly with
respect to axis A or flame direction f. In examples, the
branch direction is angled with respect to the flame di-
rection f by about 1° to about 85°, specifically about 5°
to about 45°, and more specifically about 15° to about
30°. In other words, the branch outlet, i.e. the branch
direction may be parallel to the outlet direction o.

Air curtain device

[0066] The present disclosure further relates to an air
curtain device for a flame producing assembly, the flame
producing assembly being configured to produce a flame
F along an axis A in a flame direction f. The air curtain
device comprises a nozzle arrangement which is config-
ured to create an air curtain C around the flame F pro-
duced by the flame producing assembly. In other words,
the air curtain device may be similarly configured as the
wind resistant flame producing assembly shown in Figs.
1 and 2, however, the air curtain device may be used as
an add-on for a standard flame producing assembly. In
aspects, the air curtain device comprises a main body
having a central lumen along the axis A therethrough for
receiving a fuel nozzle of the flame producing assembly.
The main body is releasably mountable on the flame pro-
ducing assembly such that the fuel nozzle of the flame
producing assembly is received in the central lumen. The
air nozzle arrangement is provided in the main body and
has a nozzle outlet which at least partially encircles the
central lumen. The air curtain device further comprises
a compressed air container for storing compressed air.
The compressed air container is provided in the main
body and is coupled to the air nozzle arrangement via a
compressed air channel. The air curtain device further
comprises a compressed air valve for controlling supply
of compressed air from the compressed air container to
the nozzle arrangement. The nozzle arrangement is
shaped such that, when being mounted on the flame pro-
ducing assembly and when being supplied with com-
pressed air during operation of the flame producing as-
sembly, an at least partially encircling air curtain C is

created around the flame F.
[0067] In some examples, the main body is shaped
such that the fuel nozzle of the flame producing assembly
extends through the central lumen outside the central
lumen in the flame direction f. In examples, the main body
is shaped such that the fuel nozzle is coupleable with a
first opening of the central lumen. Specifically, an auxil-
iary fuel nozzle is formed on a second opening of the
central lumen being opposite of the first opening. In as-
pects, the second opening is oriented in the flame direc-
tion f.
[0068] The air nozzle arrangement has one or more
openings which together form the nozzle outlet. The noz-
zle outlet extends circumferentially at least partially
around the second opening of the central lumen being
oriented in the flame direction f. In examples, the nozzle
outlet is arranged radially distanced from the central lu-
men by a minimum predefined length to reduce or elim-
inate a disturbance of the flame F by the air curtain C. In
other words, the nozzle outlet is configured and arranged
such that the fluid curtain is created radially distanced
from the axis A by the minimum predefined length.
[0069] In some examples, the air nozzle arrangement
is shaped such that an outlet direction of fluid flowing
through the nozzle outlet is parallel to the axis A. In ex-
amples, the air nozzle arrangement is shaped such that
an outlet direction of fluid flowing through the nozzle out-
let is inclined outwardly with respect to the axis A. In
examples, the outlet direction may be angled with respect
to the axis A by about 1° to about 85°, specifically about
5° to about 45°, and more specifically about 15° to about
30°.
[0070] In aspects, the air nozzle arrangement compris-
es an outer cylindrical wall and an inverted cone-shaped
element which is arranged distanced from the outer cy-
lindrical wall in the flame direction f such that the nozzle
outlet is formed between the outer cylindrical wall and
the inverted cone-shaped element. Thereby, a direction
of fluid flowing from the nozzle outlet is diverted by the
inverted cone-shaped element so as to form the encir-
cling fluid curtain C. The air curtain device further com-
prises an inner cylindrical wall which forms the central
lumen inside the inner cylindrical wall. The inverted cone-
shaped element is arranged concentrically to the central
lumen. In aspects, the compressed air valve is opera-
tively coupleable to a fuel actuating mechanism of the
flame producing assembly such that the compressed air
valve is activatable and deactivatable simultaneously
with a fuel valve of the flame producing assembly by the
fuel actuating mechanism. In some examples, the air cur-
tain device further comprises an auxiliary actuating
mechanism for activating and deactivating the com-
pressed air valve separately of a fuel valve of the flame
producing assembly.

Example method

[0071] The present disclosure further relates to a meth-
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od for creating an air curtain with a wind resistant flame
producing assembly. A user is in an environment of
forced air/wind conditions and has in their hands a wind
resistant flame producing assembly according to the
present disclosure. The user turns a switch which acti-
vates the compressed air main valve to enable circulation
of the compressed air. The user presses the button that
activates the fuel valve and sparkler/igniter as well as the
compressed air valve. Fuel is released from the fuel noz-
zle and a flame is produced. In parallel to the flame com-
pressed air is released through the nozzle arrangement.
The previous step remains for the duration of the user
keeping the fuel valve and the compressed air valve ac-
tive. While active, the compressed air flows through the
nozzle arrangement creating a protective curtain/wall of
air, i.e. an air curtain around the flame thus protecting it
from lateral winds/forced air. When the compressed air
is exhausted the user can refill the compressed air con-
tainer with compressed air by using, for instance, an em-
bedded air pump, or a compressed air cannister.
[0072] It should be understood that the present disclo-
sure can also be defined in accordance with the following
configurations:

1. A wind resistant flame producing assembly (1)
comprising:

a fuel container fillable with fuel,
a fuel nozzle arrangement (10) for producing a
flame (F) comprising a fuel nozzle (12) and a
fuel supply channel (14), the fuel supply channel
(14) extending from the fuel container to a fuel
nozzle opening (13) of the fuel nozzle (12), the
fuel nozzle opening (13) being oriented along
an axis (A) in a flame direction (f),
characterized by
a nozzle arrangement (20) having a nozzle out-
let (22) which at least partially encircles the fuel
nozzle arrangement (10),
a compressed fluid supply for storing com-
pressed fluid, and
a compressed fluid valve,
wherein the nozzle arrangement (20) is suppli-
able with compressed fluid from the compressed
fluid supply via activation of the compressed flu-
id valve, and
wherein the nozzle arrangement (20) is shaped
such that, when being supplied with com-
pressed fluid during operation of the flame pro-
ducing assembly (1), an at least partially encir-
cling fluid curtain (C) is created around the flame
(F).

2. The flame producing assembly (1) of configuration
1, wherein the nozzle arrangement (20) is positioned
below the fuel nozzle opening (13) in a direction op-
posite to the flame direction (f).

3. The flame producing assembly (1) of any one of
configurations 1 or 2, wherein the nozzle arrange-
ment (20) has one or more openings which together
form the nozzle outlet (22).

4. The flame producing assembly (1) of any one of
the preceding configurations, wherein the nozzle
outlet (22) extends circumferentially at least partially
around the fuel nozzle arrangement (10).

5. The flame producing assembly (1) of any one of
the preceding configurations, wherein the nozzle
outlet (22) is arranged radially distanced from the
axis (A) by a minimum predefined length (23) to re-
duce or eliminate a disturbance of the flame (F) by
the fluid curtain (C).

6. The flame producing assembly (1) of any one of
the preceding configurations, wherein the nozzle ar-
rangement (20) is shaped such that an outlet direc-
tion (o) of fluid flowing through the nozzle outlet (22)
is parallel to the flame direction (f).

7. The flame producing assembly (1) of any one of
configurations 1 to 5, wherein the nozzle arrange-
ment (20) is shaped such that an outlet direction (o)
of fluid flowing through the nozzle outlet (22) is in-
clined outwardly with respect to the flame direction
(f).

8. The flame producing assembly (1) of configuration
7, wherein the outlet direction (o) is angled with re-
spect to the flame direction (f) by about 1° to about
85°, specifically about 5° to about 45°, and more spe-
cifically about 15° to about 30°.

9. The flame producing assembly (1) of any one of
configurations 7 or 8, wherein the nozzle arrange-
ment (20) comprises an outer cylindrical wall (26)
and an inverted cone-shaped element (24) which is
arranged distanced from the outer cylindrical wall
(26) in the flame direction (f) such that the nozzle
outlet (22) is formed between the outer cylindrical
wall (26) and the inverted cone-shaped element (24).

10. The flame producing assembly (1) of configura-
tion 9, further comprising an inner cylindrical wall (16)
which forms at least a portion of the fuel supply chan-
nel (14) inside the inner cylindrical wall (16).

11. The flame producing assembly (1) of configura-
tion 10, wherein the inverted cone-shaped element
(24) is arranged concentrically to and axially be-
tween the fuel nozzle (12) and the inner cylindrical
wall (16), and wherein the inverted cone-shaped el-
ement (24) has a central lumen (25) which forms
together with the inner cylindrical wall (16) the fuel
supply channel (14) to the fuel nozzle (12).
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12. The flame producing assembly (1) of any one of
the preceding configurations, further comprising a
fuel valve and a fuel actuating mechanism (3) for
activating and deactivating the fuel valve, wherein
the fuel nozzle (12) is suppliable with fuel from the
fuel container via activation of the fuel valve.

13. The flame producing assembly (1) of configura-
tion 11, wherein the compressed fluid valve is oper-
atively coupled to the fuel actuating mechanism (3)
such that the compressed fluid valve is activated and
deactivated simultaneously with the fuel valve by the
actuating mechanism (3).

14. The flame producing assembly (1) of any one of
configurations 1 to 12, further comprising an auxiliary
actuating mechanism for activating and deactivating
the compressed fluid valve separately of the fuel
valve.

15. The flame producing assembly (1) of any one of
the preceding configurations, wherein the com-
pressed fluid is compressed air,
wherein the compressed fluid supply comprises a
compressed air container and a compressed air
channel via which the compressed air container is
coupled to the nozzle arrangement (20), the com-
pressed air container being fillable with compressed
air, and
wherein the compressed fluid valve is a compressed
air valve,
such that an encircling air curtain (C) is created
around the flame (F) when the nozzle arrangement
(20) is supplied with compressed air during operation
of the flame producing assembly (1).

16. The flame producing assembly (1) of configura-
tion 15, wherein the compressed air container is em-
bedded in a housing (2) of the flame producing as-
sembly (1).

17. The flame producing assembly (1) of any one of
configurations 15 or 16, wherein the compressed air
container is prefilled with compressed air.

18. The flame producing assembly (1) of any one of
configurations 15 to 17, wherein the compressed air
container is refillable with compressed air.

19. The flame producing assembly (1) of any one of
configurations 15 to 18, comprising an air inlet valve
coupled to the compressed air container, the air inlet
valve being coupleable to an external air filling device
to refill compressed air into the compressed air con-
tainer.

20. The flame producing assembly (1) of any one of
configurations 15 to 19, comprising an embedded

air filling device coupled to the compressed air con-
tainer, wherein the embedded air filling device is
adapted to press air into the compressed air contain-
er.

21. The flame producing assembly (1) of configura-
tion 20, wherein the embedded air filling device is an
electrical pump or a manual pump.

22. The flame producing assembly (1) of any one of
configurations 20 or 21, wherein the embedded air
filling device is configured to convert mechanical mo-
tion to compressed air.

23. The flame producing assembly (1) of any one of
configurations 20 to 22, wherein the embedded air
filling device comprises a deformable elastic pouch
with a first valve coupled to the compressed air con-
tainer to pump air into the compressed air container
and a second valve coupled to an exterior of the
flame producing assembly (1) to draw in ambient air
from the environment into the pouch.

24. The flame producing assembly (1) of configura-
tion 23, wherein the first valve is a one-way valve
only allowing air to be pumped out of the pouch into
the compressed air container, and wherein the sec-
ond valve is a one-way valve only allowing air to be
drawn into the pouch from the environment.

25. The flame producing assembly (1) of any one of
configurations 23 or 24, wherein deformable elastic
pouch is configured to be reversibly mechanically
deformable by external pressurization such that,
when being pressed, air is pumped into the com-
pressed air container via the first valve, and when
returning to its unpressed state, ambient air is drawn
from the environment into the pouch.

26. The flame producing assembly (1) of any one of
configurations 23 to 25, wherein the embedded air
filling device further comprises a button which is me-
chanically coupled to the deformable elastic pouch,
wherein the button is arranged to be accessible from
outside the housing (2) of the flame producing as-
sembly (1) to mechanically deform the deformable
elastic pouch.

27. The flame producing assembly (1) of any one of
configurations 23 to 26, wherein the deformable
elastic pouch is arranged to be accessible from at
least one exterior surface of the housing (2) of the
flame producing assembly (1).

28. The flame producing assembly (1) of configura-
tion 27, wherein the deformable elastic pouch is ar-
ranged to be accessible from two opposing exterior
surfaces of the housing (2) of the flame producing
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assembly (1).

29. The flame producing assembly (1) of any one of
configurations 20 to 22, wherein the embedded air
filling device is a reciprocal piston pump.

30. The flame producing assembly (1) of any one of
configurations 18 to 29, further comprising a pres-
sure relief valve coupled to the compressed air con-
tainer and configured to release air from the com-
pressed air container if a pressure inside the com-
pressed air container exceeds a predetermined limit.

31. The flame producing assembly (1) of any one of
configurations 15 to 30, further comprising a com-
pressed air main valve which is arranged between
the compressed air container and the nozzle ar-
rangement (20) upstream of the compressed air
valve.

32. The flame producing assembly (1) of configura-
tion 31, further comprising a main valve actuating
mechanism for activating and deactivating the com-
pressed air main valve.

33. The flame producing assembly (1) of any one of
configurations 1 to 14, wherein the fuel is used as
compressed fluid,
wherein the compressed fluid supply is provided by
the fuel container, the fuel supply channel (14) and
a fuel supply branch extending from the fuel supply
channel (14) to the nozzle arrangement (20) such
that the nozzle arrangement (20) is coupled to the
fuel container,
wherein the compressed fluid valve is a compressed
fuel valve being arranged in the fuel supply branch,
such that, when the nozzle arrangement (20) is sup-
plied with compressed fuel during operation of the
flame producing assembly (1), ambient air is drawn
into the fuel to create an encircling air-fuel curtain
(C) around the flame (F).

34. The flame producing assembly (1) of configura-
tion 33, wherein the fuel supply branch comprises a
plurality of orifices circumferentially distributed about
the fuel supply branch.

35. The flame producing assembly (1) of configura-
tion 34, wherein the orifices are configured and ar-
ranged to establish a fluidic connection between the
inside of the fuel supply branch and ambient air.

36. The flame producing assembly (1) of any one of
configurations 34 or 35, wherein the fuel supply
branch opens out into the nozzle arrangement (20)
through a branch outlet.

37. The flame producing assembly (1) of configura-

tion 36, wherein the branch outlet is shaped such
that a branch direction of fuel flowing out of the
branch outlet is inclined outwardly with respect to
the flame direction (f).

38. The flame producing assembly (1) of configura-
tion 37, wherein the branch direction is angled with
respect to the flame direction (f) by about 1° to about
85°, specifically about 5° to about 45°, and more spe-
cifically about 15° to about 30°.

39. The flame producing assembly (1) of any one of
configurations 32 to 37, wherein the fuel valve is ar-
ranged downstream of the compressed fuel valve.

40. The flame producing assembly (1) of any one of
the preceding configurations, wherein the fuel filled
in the fuel container is compressed fuel, particularly
liquid butane, liquid isobutane or liquid propane.

41. The flame producing assembly (1) of any one of
the preceding configurations, wherein the fuel con-
tainer is prefilled with compressed fuel.

42. The flame producing assembly (1) of any one of
the preceding configurations, wherein the fuel con-
tainer is refillable with compressed fuel.

43. The flame producing assembly (1) of configura-
tion 42, comprising a fuel inlet valve coupled to the
fuel container, the fuel inlet valve being coupleable
with an external fuel filling device to refill compressed
fuel into the fuel container.

44. The flame producing assembly (1) of any one of
the preceding configurations, being configured to
produce a laminar flame or a jet flame

45. An air curtain device for a flame producing as-
sembly, the flame producing assembly being config-
ured to produce a flame along an axis in a flame
direction, the air curtain device comprising:

a main body having a central lumen along the
axis therethrough for receiving a fuel nozzle of
the flame producing assembly, wherein the main
body is releasably mountable on the flame pro-
ducing assembly such that the fuel nozzle of the
flame producing assembly is received in the cen-
tral lumen,
an air nozzle arrangement provided in the main
body and having a nozzle outlet which at least
partially encircles the central lumen,
a compressed air container for storing com-
pressed air, the compressed air container being
provided in the main body and being coupled to
the air nozzle arrangement via a compressed
air channel,
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and a compressed air valve for controlling sup-
ply of compressed air from the compressed air
container to the nozzle arrangement,
wherein the nozzle arrangement is shaped such
that, when being mounted on the flame produc-
ing assembly and when being supplied with
compressed air during operation of the flame
producing assembly, an encircling air curtain is
created around the flame.

46. The air curtain device of configuration 45, where-
in the main body is shaped such that the fuel nozzle
of the flame producing assembly extends through
the central lumen outside the central lumen in the
flame direction.

47 The air curtain device of configuration 45, wherein
the main body is shaped such that the fuel nozzle is
coupleable with a first opening of the central lumen,
wherein an auxiliary fuel nozzle is formed on a sec-
ond opening of the central lumen being opposite of
the first opening, and wherein the second opening
is oriented in the flame direction.

48. The air curtain device of any one of configurations
45 to 47, wherein the air nozzle arrangement has
one or more openings which together form the nozzle
outlet.

49. The air curtain device of any one of configurations
45 to 48, wherein the nozzle outlet extends circum-
ferentially at least partially around a second opening
of the central lumen being oriented in the flame di-
rection.

50. The air curtain device of any one of configurations
45 to 49, wherein the nozzle outlet is arranged radi-
ally distanced from the central lumen by a minimum
predefined length to reduce or eliminate a distur-
bance of the flame by the air curtain.

51. The air curtain device of any one of configurations
45 to 50, wherein the air nozzle arrangement is
shaped such that an outlet direction of fluid flowing
through the nozzle outlet is parallel to the axis.

52. The air curtain device of any one of configurations
45 to 50, wherein the air nozzle arrangement is
shaped such that an outlet direction of fluid flowing
through the nozzle outlet is inclined outwardly with
respect to the axis.

53. The air curtain device of configuration 52, where-
in the outlet direction is angled with respect to the
axis by about 1° to about 85°, specifically about 5°
to about 45°, and more specifically about 15° to about
30°.

54. The air curtain device of any one of configurations
52 or 53, wherein the air nozzle arrangement com-
prises an outer cylindrical wall and an inverted cone-
shaped element which is arranged distanced from
the outer cylindrical wall in the flame direction such
that the nozzle outlet is formed between the outer
cylindrical wall and the inverted cone-shaped ele-
ment.

55. The air curtain device of configuration 54, further
comprising an inner cylindrical wall which forms the
central lumen inside the inner cylindrical wall.

56. The air curtain device of configuration 55, where-
in the inverted cone-shaped element is arranged
concentrically to the central lumen.

57. The air curtain device of any one of configurations
45 to 56, wherein the compressed air valve is oper-
atively coupleable to a fuel actuating mechanism of
the flame producing assembly such that the com-
pressed air valve is activatable and deactivatable
simultaneously with a fuel valve of the flame produc-
ing assembly by the fuel actuating mechanism.

58. The air curtain device of any one of configurations
45 to 56, further comprising an auxiliary actuating
mechanism for activating and deactivating the com-
pressed air valve separately of a fuel valve of the
flame producing assembly.

59. An air curtain device for a flame producing as-
sembly comprising:
a nozzle arrangement being configured to create an
air curtain around a flame produced by the flame
producing assembly.

60. The air curtain device of configuration 59, where-
in the nozzle arrangement comprises:

a nozzle outlet which at least partially encircles
a fuel nozzle arrangement of the flame produc-
ing assembly,
a compressed fluid supply for storing com-
pressed fluid, and
a compressed fluid valve,
wherein the nozzle arrangement is suppliable
with compressed fluid from the compressed fluid
supply via activation of the compressed fluid
valve, and
wherein the nozzle arrangement is shaped such
that, when being supplied with compressed fluid
during operation of the flame producing assem-
bly, an at least partially encircling fluid curtain is
created around the flame.

61. The air curtain device of any one of configurations
59 of 60, comprising the features of any one of the

29 30 



EP 4 095 438 A1

17

5

10

15

20

25

30

35

40

45

50

55

configurations 45 to 58.

Claims

1. A flame producing assembly (1) comprising:

a fuel container fillable with fuel,
a fuel nozzle arrangement (10) for producing a
flame (F) comprising a fuel nozzle (12) and a
fuel supply channel (14), the fuel supply channel
(14) extending from the fuel container to a fuel
nozzle opening (13) of the fuel nozzle (12), the
fuel nozzle opening (13) being oriented along
an axis (A) in a flame direction (f),
wherein the flame producing assembly further
comprises
a nozzle arrangement (20) having a nozzle out-
let (22) which at least partially encircles the fuel
nozzle arrangement (10),
a compressed fluid supply for storing com-
pressed fluid, and
a compressed fluid valve,
wherein the nozzle arrangement (20) is suppli-

Reference signs

1 Flame producing assembly

2 Housing

3 Fuel actuating mechanism

10 Fuel nozzle arrangement

12 Fuel nozzle

13 Fuel nozzle opening

14 Fuel supply channel

16 Inner cylindrical wall

20 Nozzle arrangement

21 Minimum predefined distance

22 Nozzle outlet

23 Minimum predefined length

24 Inverted-cone shaped element

24a Downward facing surface

26 Outer cylindrical wall

26a Upper end

A Axis

F Flame

f Flame direction

C Air curtain

o Outlet direction

able with compressed fluid from the compressed
fluid supply via activation of the compressed flu-
id valve, and
wherein the nozzle arrangement (20) is shaped
such that, when being supplied with com-
pressed fluid during operation of the flame pro-
ducing assembly (1), an at least partially encir-
cling fluid curtain (C) is created around the flame
(F).

2. The flame producing assembly (1) of claim 1, where-
in the nozzle arrangement (20) is positioned around
the axis (A) and below the fuel nozzle opening (13)
in a direction opposite to the flame direction (f).

3. The flame producing assembly (1) of any one of
claims 1 or 2, wherein the nozzle arrangement (20)
has one or more openings which together form the
nozzle outlet (22).

4. The flame producing assembly (1) of any one of the
preceding claims, wherein the nozzle outlet (22) ex-
tends circumferentially at least partially around the
fuel nozzle arrangement (10).

5. The flame producing assembly (1) of any one of the
preceding claims, wherein the nozzle outlet (22) is
arranged radially distanced from the axis (A) by a
minimum predefined length (23) to reduce or elimi-
nate a disturbance of the flame (F) by the fluid curtain
(C).

6. The flame producing assembly (1) of any one of the
preceding claims, wherein the nozzle arrangement
(20) is shaped such that an outlet direction (o) of fluid
flowing through the nozzle outlet (22) is inclined out-
wardly with respect to the flame direction (f).

7. The flame producing assembly (1) of any one of the
preceding claims, wherein the nozzle arrangement
(20) comprises an outer cylindrical wall (26) and an
inverted cone-shaped element (24) which is ar-
ranged around the axis (A), distanced from the outer
cylindrical wall (26) in the flame direction (f) such that
the nozzle outlet (22) is formed between the outer
cylindrical wall (26) and the inverted cone-shaped
element (24).

8. The flame producing assembly (1) of any one of the
preceding claims, further comprising a fuel valve and
a fuel actuating mechanism (3) for activating and de-
activating the fuel valve, wherein the fuel nozzle (12)
is suppliable with fuel from the fuel container via ac-
tivation of the fuel valve, and optionally, wherein the
compressed fluid valve is operatively coupled to the
fuel actuating mechanism (3) such that the com-
pressed fluid valve is activated and deactivated si-
multaneously with the fuel valve by the actuating
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mechanism (3).

9. The flame producing assembly (1) of any one of the
preceding claims, wherein the compressed fluid is
compressed air,
wherein the compressed fluid supply comprises a
compressed air container and a compressed air
channel via which the compressed air container is
coupled to the nozzle arrangement (20), the com-
pressed air container being fillable with compressed
air, and
wherein the compressed fluid valve is a compressed
air valve such that the encircling air curtain (C) is
created at least partially around the flame (F) when
the nozzle arrangement (20) is supplied with com-
pressed air during operation of the flame producing
assembly (1).

10. The flame producing assembly (1) of claim 9, where-
in the compressed air container is refillable with com-
pressed air.

11. The flame producing assembly (1) of any one of
claims 9 or 10, comprising an air inlet valve coupled
to the compressed air container, the air inlet valve
being coupleable to an external air filling device to
refill compressed air into the compressed air con-
tainer.

12. The flame producing assembly (1) of any one of
claims 9 to 11, comprising an embedded air filling
device coupled to the compressed air container,
wherein the embedded air filling device is adapted
to press air into the compressed air container.

13. The flame producing assembly (1) of claim 12,
wherein the embedded air filling device comprises a
deformable elastic pouch with a first valve coupled
to the compressed air container to pump air into the
compressed air container and a second valve cou-
pled to an exterior of the flame producing assembly
(1) to draw in ambient air from the environment into
the pouch.

14. The flame producing assembly (1) of any one of
claims 1 to 8, wherein the fuel is used as compressed
fluid,
wherein the compressed fluid supply is provided by
the fuel container, the fuel supply channel (14) and
a fuel supply branch extending from the fuel supply
channel (14) to the nozzle arrangement (20) such
that the nozzle arrangement (20) is coupled to the
fuel container,
wherein the compressed fluid valve is a compressed
fuel valve being arranged in the fuel supply branch
such that, when the nozzle arrangement (20) is sup-
plied with compressed fuel during operation of the
flame producing assembly (1), ambient air is drawn

into the fuel to create the encircling air-fuel curtain
(C) at least partially around the flame (F).

15. An air curtain device for a flame producing assembly
comprising:
a nozzle arrangement being configured to create an
air curtain at least partially around a flame produced
by the flame producing assembly.
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