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Description

[0001] The present invention relates in general to im-
provements in and relating to smoking machines for
smoking articles such as cigarettes, cigars and cigarillos.
More particularly, the invention relates to an improved
ignition system for igniting smoking articles for smoking
by a smoking machine.
[0002] Regular testing of cigarettes on a smoking ma-
chine is an important part of any cigarette manufacturing
process. A smoking machine serves to create a repeat-
able standardised environment for the analytical smoking
of cigarettes. International and national standards, in-
cluding ISO standard 3308 (2000), have been put in place
for standardising the operation of smoking machines.
[0003] A smoking machine typically comprises at least
one holder for a cigarette, and a puffing means for draw-
ing air in controlled fashion through the cigarette in reg-
ular short puffs in order to smoke the cigarette. The smok-
ing machine may comprise or be adapted to engage with
at least one lighter tool which comprises a heat source
such as a resistive coil for lighting the cigarette. The ma-
chine usually also comprises or is adapted to engage
with a variety of other tools, including tools for measuring
or observing particular smoking characteristics, such as
puff profile and leak check tools and/or air velocity tools.
The tools may be removable for use on a number of dif-
ferent machines.
[0004] It is desirable that the lighter tool should be ca-
pable of lighting the cigarette at the first attempt. Multiple
attempts at lighting the cigarette may result in pre-char-
ring, which may alter the smoking characteristics of the
cigarette or otherwise disrupt any measurements which
are to be taken. ISO standard 3308 (2000) indeed re-
quires that a smoking machine should be capable of light-
ing cigarettes at the first attempt and without pre-char-
ring. Furthermore, the need for multiple attempts at light-
ing is clearly inefficient.
[0005] The distance separating the heat source of the
lighter tool from the cigarette end has a profound effect
on the success of ignition. If the heat source is too remote
from the cigarette end, then the chances of successful
lighting at first attempt will be diminished. On the other
hand, if the heat source is too close to the cigarette, then
the ignition process may result in heat damage to the
cigarette which may alter its smoking characteristics. Ac-
tual contact between the heat source and the cigarette
during ignition is particularly undesirable and is not per-
mitted under ISO standard 3308 (2000). Typically, a sep-
aration of 0.25-0.75mm between the heat source and the
cigarette end at the point of ignition is viewed as desira-
ble.
[0006] Some difficulty has however been encountered
in achieving precision positioning (to within about 1.0mm)
of the cigarette and lighter tool. Once a cigarette has
been loaded into a smoking machine, the position of the
unlit tip with respect to the smoking machine depends
primarily upon the length of the cigarette and the depth

of insertion of the cigarette into the smoking machine.
Owing to the tolerances of manufacturing processes, the
lengths of individual cigarettes from a batch typically vary
within a range of 1-2mm, giving rise to a corresponding
uncertainty in the predicted length of a cigarette from the
batch. Meanwhile, the depth of insertion of a given cig-
arette into a given smoking machine may also vary by
around 1-2mm, depending primarily on the force with
which the cigarette is inserted into the machine. The com-
bined effect of these uncertainties is an overall uncer-
tainty of up to 4mm in the predicted location of any single
cigarette tip with respect to the smoking machine. Preci-
sion positioning of the lighter tool with respect to each
cigarette tip, based on the predicted location of the cig-
arette tip, is therefore impossible.
[0007] WO 2004/082408 in the name of Molins PLC
discloses a lighter tool with a sensor in order to detect
the distance between the lighter tool and the cigarette,
and with control means for adjusting the distance be-
tween the two so as to enable successful ignition of the
cigarette. In particular, it is proposed to provide the lighter
tool with a light beam, and to adjust the distance between
the lighter tool and the cigarette until the light beam is
broken. In this way it can be ensured that the lighter tool
and the cigarette are separated by a predetermined
distance, so that effective lighting of the cigarette can
take place.
[0008] The above arrangement has been found to be
effective in dealing with variations in the position of the
tip of the cigarette along the axis of the cigarette. How-
ever, this arrangement has been found to be less effec-
tive in dealing with misalignment of the cigarette in direc-
tions perpendicular to the axis of the cigarette. Various
causes of misalignment have been discovered, such as
mis-insertion of the cigarette into the holder, droop of the
cigarette, or accidental knocking of the cigarette. It has
been discovered that, if the cigarette is misaligned, then
it may not break the light beam, and as a consequence
it may not be possible to set the correct distance between
the lighter tool and the cigarette.
[0009] According to a first aspect of the present inven-
tion there is provided an ignition system as defined in
claim 1.
[0010] By arranging the sensor to detect the distance
across a range of offset positions of the end of the smok-
ing article in a plane perpendicular to the axis of the smok-
ing article, the end of the smoking article can be detected
with much greater reliability than would otherwise be the
case. Thus, even if the smoking article is misaligned, it
may still be possible to detect the position of the end of
the smoking article and thus to light the smoking article
reliably.
[0011] By axis of the smoking article it is preferably
meant a line through the middle of the smoking article
along its length. Where the smoking article is a rolled
article, such as a cigarette, the axis will generally be the
axis on which it has been rolled.
[0012] The control means may be arranged to adjust
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the distance between the ignition head and the smoking
article and/or the operation of the ignition head in de-
pendence on the detected distance. For example, once
the position of the end of the smoking article has been
detected, the control means may move the ignition head
in a direction parallel to the axis of the smoking article,
so as to bring the ignition head into a position suitable
for ignition of the smoking article. Alternatively or in ad-
dition the control means may control an amount of heat
emitted by the ignition head, or the operation of the igni-
tion head in relation to the puff cycle of the smoking ma-
chine. Preferably the control means adjusts ignition con-
ditions so as to enable successful ignition of the smoking
article by the ignition head. Successful ignition may de-
note ignition at the first (or possibly a subsequent) at-
tempt. Furthermore, successful ignition may denote ig-
nition of the smoking article without any undesired heat
damage to the article and/or without contact between the
smoking article and the ignition head.
[0013] The ignition system may be arranged to carry
out a three stage process for igniting the smoking article.
In the first stage the ignition system is brought into ap-
proximate alignment with the smoking article; in the sec-
ond stage the distance between the end of the smoking
article and the ignition head is detected; and in the third
stage the ignition conditions are adjusted in dependence
on the detected distance. Thus the ignition system may
be arranged to be brought into approximate alignment
with the smoking article before the distance between the
end of the smoking article and the ignition head is de-
tected. Alternatively the ignition system may be arranged
to carry out a two stage or a single stage ignition process
where either the tool moves directly to a predetermined
position relative to the cigarette without the approximate
alignment, or else moves to and at the same time lights
the detected smoking article. These processes may be
more efficient in terms of time taken to light the smoking
article.
[0014] The sensor may comprise an emitter and a de-
tector. Preferably the emitter emits a beam of radiation
which is detected by the detector. This can allow the sen-
sor to detect the end of the smoking article by determining
whether or not the end of the smoking article interrupts
the beam. The ignition system may then be arranged to
carry out a "hunting" procedure to detect the end of the
smoking article. For example, once the ignition head is
in approximate alignment with the smoking article, if it is
determined that the smoking article does not interrupt
the beam, then the ignition system may be moved closer
to the smoking article until the beam is interrupted or
partially interrupted. If it is determined that the smoking
article does interrupt the beam, then the ignition system
may be moved away from the smoking article until the
beam is no longer interrupted or is partially interrupted.
In either case, once a change in the state of the light
beam is detected, there may be a small movement of the
ignition system in the opposite direction in order to correct
for any overshoot. Thus in this arrangement the step of

detecting the distance in effect consists of detecting
whether the ignition head is too close to the smoking
article, too far from the smoking article, or at the correct
distance.
[0015] The emitter may be arranged to emit radiation
which covers an area in a plane perpendicular to the axis
of the smoking article which has dimensions greater than
the depth of the electromagnetic radiation in a direction
parallel to the axis of the smoking article. In this way, the
sensor may be able to detect the end of the smoking
article across a range of offset positions in a plane per-
pendicular to the axis of the smoking article without com-
promising resolution of the sensor in the direction parallel
to the axis of the smoking article.
[0016] In one embodiment of the invention, the sensor
comprises a plurality of emitters which are arranged to
emit radiation in a plane perpendicular to the axis of the
smoking article. For example, the sensor may comprise
2, 3, 4, 5 or some other number of emitters. This can
allow the sensor to cover a greater area than if a single
emitter were used.
[0017] The emitters may be arranged in a row such
that each emitter emits a beam which runs substantially
parallel to the other light beams. Alternatively the emitters
may be arranged such that the beams cross each other.
For example the emitters may be arranged around part
or all of a circle. In either case the beams may be separate
or may overlap.
[0018] The or each emitter may be arranged so as to
emit a beam which is wider in the direction perpendicular
to the axis of the smoking article than it is in the direction
parallel to the axis of the smoking article. For example,
a slit, a lens, a grating or some other means may be
provided in order to make the beam wider in one direction
than the other. Where a single emitter is provided, this
can enable the sensor to cover an area in the plane per-
pendicular to the axis which is sufficient to enable detec-
tion of the end of the smoking article, without compro-
mising sensitivity in the direction parallel to the axis. This
situation may be improved even further by providing a
plurality of emitters.
[0019] As an alternative or in addition, the or each emit-
ter may be arranged to scan a beam in a plane perpen-
dicular to the axis of the smoking article. For example,
the emitter itself may be moved so as to scan the beam,
or a variable beam deflecting means, such as a liquid
crystal grating, may be provided in order to scan the
beam. In this case, a plurality of detectors may be pro-
vided, or a single detector may be provided which can
also move or which has a detection area which is suffi-
cient to detect the scanned beam.
[0020] As another alternative, or in addition, the system
may further comprise means for moving the ignition sys-
tem so as to move a beam from the emitter in a plane
perpendicular to the axis of the smoking article. In this
way the beam is arranged to scan by movement of the
ignition system itself.
[0021] The or each emitter may be an emitter of elec-
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tromagnetic radiation. The radiation may be in any part
of the electromagnetic spectrum, such as visible, infrared
or ultraviolet light. The emitter may be, for example, an
LED (light emitting diode), a laser, a bulb, or any other
emitter of electromagnetic or other radiation.
[0022] The sensor may comprise a plurality of detec-
tors. For example, the sensor may comprise a plurality
of emitters and a plurality of detectors, and each emitter
may be arranged to transmit a beam to a corresponding
detector. All of the emitters may be arranged to emit
beams at the same time, or the emitters emit beams one
or more at a time in a predetermined sequence. In the
later case, this can allow the interruption of a beam by
the smoking article to be detected with greater certainty,
in particular where the beams from two or more emitters
overlap.
[0023] All of the emitters may emit radiation of sub-
stantially the same type. Alternatively each emitter may
be arranged to emit different type of radiation, and each
detector may be arranged to detect radiation from the
corresponding emitter, but not from other emitters. For
example, each emitter could emit radiation of a different
wavelength or different polarisation. This may be
achieved, for example, by providing different types of
emitters, or by adjusting the operation of the emitters, or
by providing the emitters with suitable filters or polarisers.
The detectors in turn may be arranged only to detect
certain types of radiation, or may be provided with suit-
able filters. This arrangement can prevent a beam from
one emitter interfering with that from another, which in
turn may allow the interruption of a beam by the end of
the smoking article to be detected with greater certainty.
[0024] Preferably the emitters are spaced apart by no
more than the width of a smoking article which it is desired
to ignite. For example, the emitters may be spaced apart
by no more than the width of a cigarette. This can ensure
that at least one beam will be broken by the smoking
article. However, it may be preferred to arrange the emit-
ters closer together, so that more than one beam will be
broken by the smoking article. This can allow the end of
the smoking article to be detected with greater certainty,
and can compensate for a failed emitter.
[0025] The ignition system may further comprise
means for focusing radiation emitted from the or each
emitter. For example, each emitter may be provided with
a lens in order to focus the radiation into a beam which
does not overlap with other beams, or which overlaps to
a limited extent. This can allow interruption of a beam by
the end of the smoking article to be detected with greater
certainty.
[0026] Since the ignition system operates in a smoky
environment, it is possible for smoke particles to accu-
mulate on the emitters or detectors, which may reduce
the amount of radiation emitted and/or detected. Further-
more, the amount of radiation which is emitted may re-
duce with ageing of the emitter, and likewise the sensi-
tivity of the detectors may deteriorate over time. Thus the
ignition system may be arranged to carry out a test pro-

cedure to determine the amount of radiation emitted by
the or each emitter and/or detected by the or each de-
tector. For example, where there is a plurality of emitters,
each of the emitters may be lit individually in turn, and
the amount of radiation received by the corresponding
detector may be measured. An amount of radiation emit-
ted by the or each emitter may then be adjusted in de-
pendence on the test procedure. For example, the power
supplied to the or each emitter may then be adjusted, or
the gain or range or polarisation of the emitters may be
adjusted, to ensure that all emitters emit radiation with
the desired power. For example all emitters may emit
radiation with substantially the same power, or some may
emit more radiation than others. Alternatively or in addi-
tion the sensitivity of the or each detector may be adjusted
in dependence on the test procedure. For example, the
gain of the detector may be adjusted though adjustment
of electrical gain, or optical filtering or focusing at the
detector may be adjusted.
[0027] The ignition head may comprise a heat source,
which may emit heat for igniting the end of said smoking
article by conduction, by convection or by radiation, or
by any combination of conduction, convection and radi-
ation. More typically, the heat source may emit heat by
radiation or convection or by a combination of radiation
and convection. The heat source may, for example, com-
prise a heatable coil, such as a resistive coil. Such a coil
will emit heat for igniting the end of said smoking article
by a combination of electromagnetic radiation and con-
vection of heated air. The power of the coil may be in the
region of 30-100W, such as between 40-60W, or about
50W. Alternatively, the heat source may comprise a la-
ser, or a halogen bulb, such as a halogen bulb of about
120-200W, which will emit heat for igniting the end of
said smoking article primarily by electromagnetic radia-
tion. Heat sources of all of these types are known in the
art. Said heat source may conveniently be powered by
electricity.
[0028] In one embodiment of the invention the ignition
head is arranged such that it can ignite the smoking article
across a range of offset positions of the end of the smok-
ing article. For example, the ignition head may be of suf-
ficient dimensions, or may emit heat in a sufficiently large
area, to ensure that the smoking article is lit even if the
smoking article is offset from its anticipated position in a
direction perpendicular to the axis of the smoking article.
This arrangement has the virtue of simplicity, but may
result in unwanted heat being produced due to the need
for a relatively large heating area.
[0029] In another embodiment, adjusting means are
provided for adjusting the relative position of the ignition
head and the smoking article in a direction perpendicular
to the axis of the smoking article, in dependence on an
output of the sensor. For example, the sensor may detect
that the smoking article is offset by a certain amount, and
the adjusting means may be arranged to adjust the rel-
ative position of the ignition head and the smoking article
so as to ensure that the ignition head will ignite the smok-
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ing article. This arrangement may provide the advantage
that a relatively small ignition head can be provided,
which reduces the amount of unwanted heat which is
emitted.
[0030] The heat source may be capable of movement
with respect to said smoking article, and said control
means may be adapted for controlling movement of said
heat source, whereby the heat source under the control
of said control means can be moved into or halted at a
selected position. Alternatively, or in addition, said control
means may be adapted for controlling movement of a
smoking article held by a smoking machine, whereby said
smoking article under the control of said control means
can be moved into or halted at a selected position. By
thus controlling relative movement of said heat source
and/or said smoking article in view of the known position
of said end of the smoking article, a predetermined dis-
tance separating said heat source from said end of the
smoking article may readily be achieved.
[0031] Said sensor may be arranged such as to detect
the end of a smoking article when said end is disposed
at said predetermined distance from the heat source, or
when said end is positioned such that after subsequent
movement of said smoking article and/or said heat
source along a pre-set locus, said end will be disposed
at said predetermined distance from the heat source. Al-
ternatively, said ignition system may be arranged such
that following detection of said end of the smoking article
by said sensor, said heat source and/or said smoking
article are moved under the control of the control means
such as to achieve said predetermined distance between
said heat source and said end of the smoking article.
[0032] Suitably, said control means may be adapted
to ensure that said heat source and said smoking article
remain out of contact with one another during emission
of heat by the heat source.
[0033] Additionally or alternatively, said control means
may be adapted to automatically adjust the operation of
said heat source following detection of the end of a smok-
ing article by the sensor, such as to enable successful
ignition of said end of the smoking article by the heat
source. Parameters of the operation of the heat source
which may affect the reliability and success of ignition
include the temperature of the heat source; the channel-
ling of heat from the heat source to the end of the smoking
article; the level and wavelength range of electromagnet-
ic radiation that is applied by the heat source to the end
of the smoking article; the length of time for which heat
is applied to the end of the smoking article for igniting the
article; and the timing of the application of heat to the end
of the smoking article for igniting the article with respect
to the "puff cycle" of a smoking machine. By adjusting
any or all of these parameters, the control means may
serve to enable successful ignition of a smoking article
by the heat source without any or any further adjustments
in relative movement of the heat source and/or said
smoking article. Said control means may therefore be
adapted for calculating the type and extent of any adjust-

ments to any of these parameters which may be required
for enabling successful ignition, in view of the known po-
sition of the end of the smoking article (as detected by
said sensor), and for securing the performance of such
adjustments. It will be appreciated however that said con-
trol means may be adapted for adjusting any or all of the
aforementioned parameters of the operation of the heat
source in addition to adjusting relative movement of said
heat source and/or said smoking article.
[0034] In other embodiment of the invention, the sen-
sor may be adapted to identify the position of said end
of the smoking article amongst a range of possible loca-
tions. In one possible aspect, therefore, said sensor may
comprise a range-finding sensor, such as a laser or radar
sensor, which is capable of transmitting signals which
are adapted to be reflected from a target, detecting sig-
nals reflected from said target, and analysing said reflect-
ed signals, whereby the location of said target can be
calculated. Said range-finding sensor may be fixed in a
known position with respect to said heat source, and may
be adapted for identifying the location of said end with
respect to said heat source. Alternatively, said range-
finding sensor may be adapted to be fixed in a known
position with respect to said holding means, and may be
adapted for measuring the location of said end of the
smoking article with respect to the holding means. In an-
other possible aspect, said sensor may comprise any
sensor as hereinabove defined which is capable of de-
tecting the end of said smoking article when said end is
in a specified position, which sensor is adapted to be
moved with respect to said heat source such as to hunt
for said end, and means for identifying the position of the
sensor with respect to said heat source, such that the
location of said end, once detected by the sensor, can
be identified.
[0035] As yet a further alternative, said sensor may
comprise a camera type device which is capable of vis-
ualising the smoking article and/or a shadow cast by the
smoking article, whereby the position of the end of the
smoking article may be detected.
[0036] In some embodiments, the arrangement may
be such that said end of the smoking article can be se-
lectively shielded from said heat source, such as to pre-
vent substantial transfer of heat from said heat source to
said end. Thus, when the heat source and the smoking
article are positioned for ignition, said end may be shield-
ed from the heat source and said heat source may be
energised without substantial transfer of heat from the
heat source to the end during the course of energisation.
Once the heat source is fully energised, said end may
be exposed to the heat source, thus enabling ignition of
the end to take place.
[0037] Accordingly, said heat source may be adapted
to move along a pre-set path between a first exposed
orientation, in which the heat source is arranged to face
said end such that said end is exposed to the heat source,
and a second shielded orientation, in which the heat
source is arranged to face away from said end such that
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said end is shielded from said heat source. Alternatively,
or in addition, one or more barriers formed from a heat-
impermeable material may be provided for selectively
shielding said end from said heat source. Said one or
more barriers may be adapted to be installed adjacent
said heat source for shielding the heat source, and to be
removed in order to expose said heat source.
[0038] Said control means may include control hard-
ware which is programmed to control the performance
of the functions hereinabove defined. In particular, said
control hardware may include processing means for re-
ceiving said detection signal and for calculating the type
and extent of adjustments which should be made to the
components of the ignition system and/or the smoking
machine so as to enable successful ignition of said smok-
ing article, and for effecting said adjustments. Said con-
trol hardware may be arranged to be located in a smoking
machine, and/or in said ignition system.
[0039] Said smoking article may be a rolled smoking
article, such as a cigarette, cigar or cigarillo. Suitably,
said end of the smoking article may be the end which is
ignited by a smoker in use; that is, the non-filter end.
[0040] Preferably, said lighting system and said smok-
ing machine may be capable of satisfying one or more
ISO standards including ISO standard 3308 (2000),
and/or one or more FTC standards, and/or one or more
CORESTA standards, and/or any other applicable na-
tional or international standards. Smoking machines suit-
able for use in conjunction with the present invention are
widely available and in common use in the art.
[0041] Said smoking machine may be capable of hold-
ing a plurality of smoking articles, and said lighting system
may be adapted for igniting each of said smoking articles
consecutively. Preferably, said smoking machine may be
adapted for moving each smoking article which is to be
ignited to a position such that the end of the smoking
article is within a small distance, such as to within a few
centimetres or a few millimetres, of said ignition head,
prior to detection of said end by the sensor and conse-
quent adjustment of the ignition head and/or the position
of the smoking article.
[0042] The invention also provides a smoking machine
comprising an ignition system in any of the forms de-
scribed above.
[0043] According to another aspect of the invention
there is provided a method of automatically igniting a
smoking article as defined in claim 25.
[0044] Any of the apparatus features may also be pro-
vided as method features.
[0045] Preferred embodiments of the invention will
now be described, purely by way of example, with refer-
ence to the accompanying drawings, in which:

Figure 1 shows parts of a smoking machine for use
with embodiments of the present invention;
Figure 2 shows a side view of parts of an ignition
system in an embodiment of the invention;
Figure 3 shows an end view of the ignition system;

Figure 4 shows parts of an emitter unit;
Figure 5 shows parts of a detector unit;
Figure 6 shows parts of the ignition system during
the hunting procedure;
Figure 7 shows parts of the ignition system during
ignition;
Figure 8 shows a view of the ignition system during
the hunting procedure;
Figure 9 shows a view of the ignition system during
ignition; and
Figure 10 shows an exploded view of the ignition
system.

[0046] Referring to Figure 1, smoking machine 2 com-
prises a plurality of cigarette holders 4 for holding ciga-
rettes to be smoked. A suction unit (not shown) is pro-
vided for drawing air through the various cigarettes in
order to smoke the cigarettes. The suction unit operates
under control of a control unit (not shown) in order to
smoke the cigarettes in accordance with a particular puff
cycle. Smoke from the cigarettes is collected in smoke
collection bags (not shown) for analysis.
[0047] The smoking machine 1 is provided with an ig-
nition system 6 for automatically lighting the various cig-
arettes. In this embodiment the ignition system is mount-
ed on a rail 8 and is driven by a stepper motor to bring
the ignition system into approximate alignment with the
cigarette it is desired to light.
[0048] Although Figure 1 shows a linear smoking ma-
chine in which the cigarettes are mounted in a single row,
the present invention can be used with any type of smok-
ing machine, including rotary smoking machines and ma-
chines in which the cigarettes are mounted in two dimen-
sional or three dimensional arrays. Some machines may
have a lighter bar with several lighters on it, but no tool.
Rotary machines have a lighting position, but may not
have a separate tool, and the present invention can also
be applied to such smoking machines.
[0049] Figure 2 shows a side view of parts of an ignition
system 6 in an embodiment of the invention. Referring
to Figure 2 the ignition system comprises a cylindrical
housing 10, an ignition head 12, a pair of shutters 14, 16,
an emitter unit 18, a detector unit 20 and a control unit
21. The ignition head 12 in this embodiment is a resistive
coil mounted in a protective holder which is formed from
a heat-insulating material such as a ceramic material.
The control unit 21 is arranged to control the operation
of the ignition head 12, the emitter unit 18 and the detector
unit 20. The control unit 21 may comprise one or more
programmed PCBs. As will be explained below, the emit-
ter unit 18 is arranged to emit a plurality of light beams
22, and the detector unit 20 is arranged to detect the
plurality of light beams.
[0050] Figure 3 shows an end view of the ignition sys-
tem. As can be seen, in this embodiment emitter unit 18
emits four light beams 221, 222, 223, 224, and detector
unit 20 detects those four light beams.
[0051] The ignition system operates as follows. When
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it is desired to light a cigarette, the ignition head is first
switched on and allowed to reach the correct operating
temperature. At this stage the shutters 14, 16 are shut
to prevent heat from preheating the cigarette. At this
stage heat from the ignition head escapes upwards
through a vent. The ignition system 6 is then brought into
a position in front of the cigarette. This position will be
approximately the correct position for ignition of the cig-
arette. However, due to variations in the length of the
cigarette and the depth of insertion of the cigarette, at
this stage it is not possible to achieve precise positioning
of the lighter tool with respect to the cigarette.
[0052] The ignition system then begins a "hunting" pro-
cedure for the end of the cigarette. In this procedure, the
ignition system determines whether or not one or more
of the light beams 22 is broken. If one or more of the light
beams is broken, the ignition system is too close to the
cigarette. In this case the ignition system is moved away
from the cigarette until the light beam is not broken, or is
only partially broken. If however it is determined that none
of the light beams are broken, then the ignition system
is moved closer to the cigarette until one or more of the
light beams is broken, or partially broken. If necessary,
overshoot may be corrected by arranging the ignition sys-
tem to move a small distance in the reverse direction
once it has detected the breaking or restoration of the
light beam.
[0053] Once the "hunting" procedure is completed, the
ignition head 12 is a predetermined distance away from
the end of the cigarette 24. The ignition head 12 is then
brought forward towards the cigarette over a distance
which will bring it into the correct position for lighting the
cigarette. This distance is typically between 0.25 and
0.75 mm away from the end of the cigarette. At the same
time the shutters 14, 16 are withdrawn to allow the heat
from the ignition head to light the cigarette. In this exam-
ple the shutters are pivoted and movement of the ignition
head pivots the shutters into the open position.
[0054] In the first embodiment of the invention, a plu-
rality of light beams 22 are provided in order to detect
the position of the end of the cigarette. This can allow
the end of the cigarette to be detected with much greater
reliability than if a single light beam were provided. For
example, if the cigarette is misaligned, then it may not
ever break a single light beam, in which case it would be
impossible to light the cigarette reliably. However, by pro-
viding a plurality of light beams, even if the cigarette is
misaligned it may still be possible to detect the position
of the end of the cigarette and thus to light the cigarette
reliably.
[0055] Figure 4 shows parts of the emitter unit 18 in
more detail. The emitter unit comprises four LEDs (light
emitting diodes) 261 to 264, each of which emits a re-
spective light beam 281 to 284. The LEDs are spaced
apart by no more than the width of the narrowest cigarette
which it is desired to detect. In practice it may be desirable
to space the LEDs closer than this so that two or more
beams will be interrupted by a cigarette. This can provide

more reliable detection, and may allow detection of a
cigarette even if one light beam fails, for example, due
to a faulty or dirty LED. The emitter unit is connected by
means of cable 30 to control unit 21.
[0056] Figure 5 shows parts of the detector unit 20 in
more detail. The detector unit 20 comprises four light
detectors 321 to 324 which are arranged to detect the
light emitted by the LEDs in the emitter unit. The detector
unit 20 is connected by means of cable 34 to the control
unit 21.
[0057] In one arrangement, each LED in the emitter
unit 18 transmits a light beam to a single light detector in
the detector unit 20. In this case all of the LEDs are pow-
ered at the same time, and interruption of a light beam
is detected simply by monitoring the outputs of each of
the light detectors. The LEDs may be provided with lens-
es to focus the light or with masks in order to ensure that
the light from one LED does not spill over to the light
detector corresponding to another LED.
[0058] In another arrangement the LEDs are lit one at
a time in a predetermined sequence under control of the
control unit 21. This can allow the interruption of a light
beam to be detected with greater certainty, in particular
where the light beams overlap.
[0059] Since the ignition system operates in a smoky
environment, it is possible for smoke particles to accu-
mulate on the LED, which may reduce the amount of light
emitted by the LED. Furthermore, the amount of light
which is emitted by the LED may reduce with ageing of
the LED. In order to ensure that sufficient light is emitted
by the LEDs, the control unit 21 carries out a test proce-
dure when the ignition system is first switched on, and
at other times if desired. In the test procedure, each of
the LEDs is lit individually in turn, and the amount of light
received by the corresponding light detector is measured.
The power supplied to the LED is then adjusted to ensure
that all LEDs have substantially the same light output.
[0060] Figure 6 shows parts of the ignition system dur-
ing the hunting procedure. Referring to Figure 6, the shut-
ters 14, 16 can pivot about pivot points 36, 38 respec-
tively. During the hunting procedure the ignition head 12
is withdrawn, and the shutters 14, 16 are biased into the
closed position by means of springs (not shown). In this
way the ignition head 12 is shielded from the cigarette.
[0061] Figure 7 shows parts of the ignition system
when the cigarette is being lit. As can be seen from Figure
7, the ignition head has been moved forward to a prede-
termined distance from the cigarette. The forward move-
ment of the ignition head 12 causes the shutters 14, 16
to pivot about pivot points 26, 38, and thus to open, there-
by exposing the ignition head to the cigarette. In this po-
sition the cigarette can be lit by the ignition head.
[0062] Figure 8 shows a view of the ignition system in
the hunting position. In this position the ignition head is
shielded by shutters 14, 16. The emitter unit 18 emits
light beams 221, 222, 223, 224 which are detected by the
detector unit 20. The position of the ignition system is
adjusted in accordance with the hunting procedure de-
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scribed above until the ignition system is a predetermined
distance from the cigarette. At this point the ignition head
12 is moved into the ignition position, as shown in Figures
7 and 9.
[0063] Figure 10 shows an exploded view of the igni-
tion system, with corresponding parts given the same
reference numerals.

Claims

1. An ignition system (6) for a smoking machine, the
ignition system comprising:

an ignition head (12) for igniting one end of a
smoking article (24) which is held by a smoking
machine;
a sensor (18, 20) for detecting a distance be-
tween the end of the smoking article (24) and
the ignition head (12) in a direction parallel to
the axis of the smoking article; and
control means (21) for automatically adjusting
ignition conditions in dependence on the detect-
ed distance;
characterised in that:
the sensor (18, 20) is arranged to detect said
distance across a range of offset positions of the
end of the smoking article (24) in a plane per-
pendicular to the axis of the smoking article,
which range is greater than the width of the end
of the smoking article, by determining whether
or not the end of the smoking article (24) inter-
rupts a beam (22) of radiation.

2. An ignition system according to claim 1, wherein the
control means (21) is arranged to adjust the distance
between the ignition head (12) and the smoking ar-
ticle (24) and/or the operation of the ignition head in
dependence on the detected distance.

3. An ignition system according to claim 1 or 2, wherein
the sensor comprises an emitter (18) and a detector
(20).

4. An ignition system according to claim 3 wherein the
emitter (18) is arranged to emit radiation which cov-
ers an area in a plane perpendicular to the axis of
the smoking article (24) which has dimensions great-
er than the depth of the radiation in a direction parallel
to the axis of the smoking article.

5. An ignition system according to any of the preceding
claims, wherein the sensor comprises a plurality of
emitters (261 - 264) which are arranged to emit radi-
ation in a plane perpendicular to the axis of the smok-
ing article (24).

6. An ignition system according to any of claims 3 to 5

wherein the or each emitter is arranged so as to emit
a beam (22; 281 - 284) which is wider in the direction
perpendicular to the axis of the smoking article (24)
than it is in the direction parallel to the axis of the
smoking article.

7. An ignition system according to any of claims 3 to 6
wherein the or each emitter is arranged to scan a
beam in a plane perpendicular to the axis of the
smoking article.

8. An ignition system according to any of claims 3 to 7,
further comprising means for moving the ignition sys-
tem (6) so as to move a beam from the emitter in a
plane perpendicular to the axis of the smoking article.

9. An ignition system according to any of claims 3 to 8,
wherein the or each emitter is an emitter of electro-
magnetic radiation.

10. An ignition system according to any of claims 3 to 9,
wherein the sensor comprises a plurality of detectors
(321 - 324).

11. An ignition system according to any of the preceding
claims, wherein the sensor comprises a plurality of
emitters (261 - 264) and a plurality of detectors (321
- 324), and each emitter is arranged to transmit a
beam to a corresponding detector.

12. An ignition system according to claim 11 wherein all
of the emitters are arranged to emit a beam at the
same time.

13. An ignition system according to claim 11 wherein the
emitters emit beams one or more at a time in a pre-
determined sequence.

14. An ignition system according to any of claims 11 to
13, wherein each emitter is arranged to emit different
type of radiation, and each detector is arranged to
detect radiation from the corresponding emitter, but
not from other emitters.

15. An ignition system according to any of claims 11 to
14, wherein the emitters are spaced apart by no more
than the width of a smoking article (24) which it is
desired to ignite.

16. An ignition system according to any of claims 3 to
15 further comprising means for focusing or masking
radiation emitted from the or each emitter.

17. An ignition system according to any of claims 3 to
16, wherein the ignition system (6) is arranged to
carry out a test procedure to determine the amount
of radiation emitted by the or each emitter and/or
detected by the or each detector.
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18. An ignition system according to claim 17, wherein
an amount of radiation emitted by the or each emitter
is adjusted in dependence on the test procedure.

19. An ignition system according to claim 17 or 18 where-
in the sensitivity of the or each detector is adjusted
in dependence on the test procedure.

20. An ignition system according to any of the preceding
claims wherein the ignition head (12) comprises a
heat source.

21. An ignition system according to any of the preceding
claims wherein the ignition head (12) is arranged
such that it can ignite the smoking article (24) across
a range of offset positions of the end of the smoking
article.

22. An ignition system according to claim 21 wherein the
ignition head (12) is of sufficient dimensions to en-
sure that the smoking article is lit even if the smoking
article is offset from its anticipated position in a di-
rection perpendicular to the axis of the smoking ar-
ticle by an amount greater than the width of the smok-
ing article.

23. An ignition system according to claim 21, further
comprising adjusting means for adjusting the relative
position of the ignition head and the smoking article
in a direction perpendicular to the axis of the smoking
article, in dependence on an output of the sensor.

24. A smoking machine (2) comprising an ignition sys-
tem according to any of the preceding claims.

25. A method of automatically igniting a smoking article
(24) held in a smoking machine (2) using an ignition
head (12), the method comprising:

detecting a distance between the end of the
smoking article (24) and the ignition head (24)
in a direction parallel to the axis of the smoking
article;
adjusting ignition conditions in dependence on
the detected distance; and
igniting one end of the smoking article (24);
characterised in that:
said distance can be detected across a range
of offset positions of the end of the smoking ar-
ticle (24) in a plane perpendicular to the axis of
the smoking article, which range is greater than
the width of the end of the smoking article, by
determining whether or not the end of the smok-
ing article interrupts a beam (22) of radiation.

Patentansprüche

1. Zündsystem (6) für eine Rauchmaschine, wobei das
Zündsystem Folgendes umfasst:

einen Zündkopf (12) zum Zünden eines Endes
eines Rauchartikels (24), der von einer Rauch-
maschine gehalten wird;
einen Sensor (18, 20) zum Erfassen eines Ab-
stands zwischen dem Ende des Rauchartikels
(24) und dem Zündkopf (12) in einer Richtung
parallel zur Achse des Rauchartikels; und
eine Steuervorrichtung (21) zum automatischen
Einstellen der Zündbedingungen in Abhängig-
keit vom erfassten Abstand;
dadurch gekennzeichnet, dass:
der Sensor (18, 20) angeordnet ist, um den Ab-
stand über einen Bereich von versetzten Posi-
tionen des Endes des Rauchartikels (24) in einer
Ebene senkrecht zur Achse des Rauchartikels
zu erfassen, wobei der Bereich größer ist als die
Breite des Endes des Rauchartikels, indem er
bestimmt, ob das Ende des Rauchartikels (24)
einen Strahl (22) der Strahlung unterbricht oder
nicht.

2. Zündsystem nach Anspruch 1, wobei die Steuervor-
richtung (21) angeordnet ist, um den Abstand zwi-
schen dem Zündkopf (12) und dem Rauchartikel (24)
und/oder den Betrieb des Zündkopfes in Abhängig-
keit vom erfassten Abstand einzustellen.

3. Zündsystem nach Anspruch 1 oder 2, wobei der Sen-
sor einen Emitter (18) und einen Detektor (20) um-
fasst.

4. Zündsystem nach Anspruch 3, wobei der Emitter
(18) angeordnet ist, um Strahlung auszusenden, die
einen Bereich in einer Ebene senkrecht zur Achse
des Rauchartikels (24) bedeckt, der Abmessungen
aufweist, die größer als die Tiefe der Strahlung in
einer Richtung parallel zur Achse des Rauchartikels
sind.

5. Zündsystem nach einem der vorhergehenden An-
sprüche, wobei der Sensor mehrere Emitter (261 -
264) umfasst, die so angeordnet sind, dass sie Strah-
lung in einer Ebene senkrecht zur Achse des Rauch-
artikels (24) emittieren.

6. Zündsystem nach einem der Ansprüche 3 bis 5, wo-
bei der oder jeder Emitter so angeordnet ist, dass er
einen Strahl (22; 281 - 284) abgibt, der in der Richtung
senkrecht zur Achse des Rauchartikels (24) breiter
ist als in der Richtung parallel zur Achse des Rauch-
artikels.

7. Zündsystem nach einem der Ansprüche 3 bis 6, wo-
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bei der oder jeder Emitter angeordnet ist, um einen
Strahl in einer Ebene senkrecht zur Achse des
Rauchartikels abzutasten.

8. Zündsystem nach einem der Ansprüche 3 bis 7, fer-
ner umfassend eine Vorrichtung zum Bewegen des
Zündsystems (6), um einen Strahl vom Emitter in
einer Ebene senkrecht zur Achse des Rauchartikels
zu bewegen.

9. Zündsystem nach einem der Ansprüche 3 bis 8, wo-
bei der oder jeder Emitter ein Emitter elektromagne-
tischer Strahlung ist.

10. Zündsystem nach einem der Ansprüche 3 bis 9, wo-
bei der Sensor mehrere Detektoren (321 - 324) um-
fasst.

11. Zündsystem nach einem der vorhergehenden An-
sprüche, wobei der Sensor mehrere Emitter (261 -
264) und mehrere Detektoren (321 - 324) umfasst,
und jeder Emitter so angeordnet ist, dass er einen
Strahl zu einem entsprechenden Detektor sendet.

12. Zündsystem nach Anspruch 11, wobei alle Emitter
so angeordnet sind, dass sie gleichzeitig einen
Strahl emittieren.

13. Zündsystem nach Anspruch 11, wobei die Emitter
Strahlen einzeln oder mehrfach in einer vorbestimm-
ten Reihenfolge emittieren.

14. Zündsystem nach einem der Ansprüche 11 bis 13,
wobei jeder Emitter so angeordnet ist, dass er un-
terschiedliche Arten von Strahlung emittiert, und je-
der Detektor so angeordnet ist, dass er Strahlung
von dem entsprechenden Emitter, aber nicht von an-
deren Emittern erfasst.

15. Zündsystem nach einem der Ansprüche 11 bis 14,
wobei die Emitter um nicht mehr als die Breite eines
Rauchartikels (24), der gezündet werden soll, beab-
standet sind.

16. Zündsystem nach einem der Ansprüche 3 bis 15,
ferner umfassend eine Vorrichtung zum Fokussieren
oder Maskieren von Strahlung, die von dem oder
jedem Emitter emittiert wird.

17. Zündsystem nach einem der Ansprüche 3 bis 16,
wobei das Zündsystem (6) angeordnet ist, um ein
Prüfverfahren durchzuführen, um die Menge der
Strahlung zu bestimmen, die von dem oder jedem
Emitter emittiert und/oder von dem oder jedem De-
tektor erfasst wird.

18. Zündsystem nach Anspruch 17, wobei eine von dem
oder jedem Emitter emittierte Strahlungsmenge in

Abhängigkeit vom Prüfverfahren eingestellt wird.

19. Zündsystem nach Anspruch 17 oder 18, wobei die
Empfindlichkeit des oder jedes Detektors in Abhän-
gigkeit vom Prüfverfahren eingestellt wird.

20. Zündsystem nach einem der vorhergehenden An-
sprüche, wobei der Zündkopf (12) eine Wärmequelle
umfasst.

21. Zündsystem nach einem der vorhergehenden An-
sprüche, wobei der Zündkopf (12) so angeordnet ist,
dass er den Rauchartikel (24) über einen Bereich
von versetzten Positionen des Endes des Rauchar-
tikels zünden kann.

22. Zündsystem nach Anspruch 21, wobei der Zündkopf
(12) ausreichende Abmessungen aufweist, um si-
cherzustellen, dass der Rauchartikel angezündet
wird, selbst wenn der Rauchartikel von seiner erwar-
teten Position in eine Richtung senkrecht zur Achse
des Rauchartikels um einen Wert versetzt ist, der
größer ist als die Breite des Rauchartikels.

23. Zündsystem nach Anspruch 21, ferner umfassend
eine Einstellvorrichtung zum Einstellen der relativen
Position des Zündkopfes und des Rauchartikels in
einer Richtung senkrecht zur Achse des Raucharti-
kels in Abhängigkeit von einer Ausgabe des Sen-
sors.

24. Rauchmaschine (2), umfassend ein Zündsystem ge-
mäß einem der vorhergehenden Ansprüche.

25. Verfahren zum automatischen Zünden eines in einer
Rauchmaschine (2) gehaltenen Rauchartikels (24)
unter Verwendung eines Zündkopfes (12), wobei
das Verfahren Folgendes umfasst:

das Erfassen eines Abstands zwischen dem En-
de des Rauchartikels (24) und dem Zündkopf
(24) in einer Richtung parallel zur Achse des
Rauchartikels;
das Einstellen der Zündbedingungen in Abhän-
gigkeit vom erfassten Abstand; und
das Zünden eines Endes des Rauchartikels
(24);
dadurch gekennzeichnet, dass:
der Abstand über einen Bereich von versetzten
Positionen des Endes des Rauchartikels (24) in
einer Ebene senkrecht zur Achse des Rauchar-
tikels erfasst werden kann, wobei der Bereich
größer ist als die Breite des Endes des Rauch-
artikels, indem er bestimmt, ob das Ende des
Rauchartikels einen Strahl (22) der Strahlung
unterbricht oder nicht.
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Revendications

1. Système d’allumage (6) pour machine à fumer, le
système d’allumage comprenant :

une tête d’allumage (12) pour allumer une ex-
trémité d’un article à fumer (24) qui est retenu
par une machine à fumer ;
un capteur (18, 20) pour détecter une distance
entre l’extrémité de l’article à fumer (24) et la
tête d’allumage (12) dans un sens parallèle à
l’axe de l’article à fumer ; et
un moyen de commande (21) pour ajuster auto-
matiquement des conditions d’allumage en
fonction de la distance détectée ;
caractérisé en ce que :
le capteur (18, 20) est agencé pour détecter la-
dite distance pour une gamme de positions de
décalage de l’extrémité de l’article à fumer (24)
dans un plan perpendiculaire à l’axe de l’article
à fumer, laquelle gamme étant supérieure à la
largeur de l’extrémité de l’article à fumer, en dé-
terminant que l’extrémité de l’article à fumer (24)
interrompt ou non un faisceau (22) de rayonne-
ment.

2. Système d’allumage selon la revendication 1, dans
lequel le moyen de commande (21) est agencé pour
ajuster la distance entre la tête d’allumage (12) et
l’article à fumer (24) et/ou le fonctionnement de la
tête d’allumage en fonction de la distance détectée.

3. Système d’allumage selon la revendication 1 ou 2,
dans lequel le capteur comprend un émetteur (18)
et un détecteur (20).

4. Système d’allumage selon la revendication 3 dans
lequel l’émetteur (18) est agencé pour émettre un
rayonnement qui couvre une zone dans un plan per-
pendiculaire à l’axe de l’article de l’article à fumer
(24) dont les dimensions sont supérieures à la pro-
fondeur du rayonnement dans un sens parallèle à
l’axe de l’article à fumer.

5. Système d’allumage selon l’une quelconque des re-
vendications précédentes, dans lequel le capteur
comprend une pluralité d’émetteurs (261 - 264) qui
sont agencés pour émettre un rayonnement dans un
plan perpendiculaire à l’axe de l’article à fumer (24).

6. Système d’allumage selon l’une quelconque des re-
vendications 3 à 5 dans lequel le ou chaque émetteur
est agencé de manière à émettre un faisceau (22 ;
281 - 284) qui est plus large dans le sens perpendi-
culaire à l’axe de l’article à fumer (24) qu’il ne l’est
dans le sens parallèle à l’axe de l’article à fumer.

7. Système d’allumage selon l’une quelconque des re-

vendications 3 à 6 dans lequel le ou chaque émetteur
est agencé pour balayer un faisceau dans un plan
perpendiculaire à l’axe de l’article à fumer.

8. Système d’allumage selon l’une quelconque des re-
vendications 3 à 7, comprenant en outre un moyen
de déplacement du système d’allumage (6) de ma-
nière à déplacer un faisceau émis par l’émetteur
dans un plan perpendiculaire à l’axe de l’article à
fumer.

9. Système d’allumage selon l’une quelconque des re-
vendications 3 à 8, dans lequel le ou chaque émet-
teur est un émetteur de rayonnement électromagné-
tique.

10. Système d’allumage selon l’une quelconque des re-
vendications 3 à 9, dans lequel le capteur comprend
une pluralité de détecteurs (321 - 324).

11. Système d’allumage selon l’une quelconque des re-
vendications précédentes, dans lequel le capteur
comprend une pluralité d’émetteurs (261 - 264) et
une pluralité de détecteurs (321 - 324) et chaque
émetteur est agencé pour transmettre un faisceau à
un détecteur correspondant.

12. Système d’allumage selon la revendication 11 dans
lequel tous les émetteurs sont agencés pour émettre
simultanément un faisceau.

13. Système d’allumage selon la revendication 11 dans
lequel les émetteurs émettent des faisceaux à raison
d’un ou de plusieurs à la fois dans une séquence
prédéterminée.

14. Système d’allumage selon l’une quelconque des re-
vendications 11 à 13, dans lequel chaque émetteur
est agencé pour émettre un type de rayonnement
différent, et chaque détecteur est agencé pour dé-
tecter un rayonnement provenant de l’émetteur cor-
respondant, mais pas d’autres émetteurs.

15. Système d’allumage selon l’une quelconque des re-
vendications 11 à 14, dans lequel les émetteurs sont
espacés par pas plus de la largeur d’un article à fu-
mer (24) à allumer.

16. Système d’allumage selon l’une quelconque des re-
vendications 3 à 15 comprenant en outre un moyen
de focalisation ou de masquage du rayonnement
émis par le ou chaque émetteur.

17. Système d’allumage selon l’une quelconque des re-
vendications 3 à 16, le système d’allumage (6) étant
agencé pour exécuter une procédure d’essai afin de
déterminer la quantité de rayonnement émise par le
ou chaque émetteur et/ou détectée par le ou chaque
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détecteur.

18. Système d’allumage selon la revendication 17, dans
lequel une quantité de rayonnement émise par le ou
chaque émetteur est ajustée en fonction de la pro-
cédure d’essai.

19. Système d’allumage selon la revendication 17 ou 18
dans lequel la sensibilité du ou de chaque détecteur
est ajustée en fonction de la procédure d’essai.

20. Système d’allumage selon l’une quelconque des re-
vendications précédentes dans lequel la tête d’allu-
mage (12) comprend une source de chaleur.

21. Système d’allumage selon l’une quelconque des re-
vendications précédentes dans lequel la tête d’allu-
mage (12) est agencée de telle sorte qu’elle allume
l’article à fumer (24) sur une gamme de positions de
décalage de l’extrémité de l’article à fumer.

22. Système d’allumage selon la revendication 21 dans
lequel la tête d’allumage (12) a des dimensions suf-
fisantes pour garantir que l’article à fumer est allumé
même si l’article à fumer est décalé de sa position
prévue dans un sens perpendiculaire à l’axe de l’ar-
ticle à fumer par une quantité supérieure à la largeur
de l’article à fumer.

23. Système d’allumage selon la revendication 21, com-
prenant en outre un moyen d’ajustement pour ajuster
la position relative de la tête d’allumage et de l’article
à fumer dans un sens perpendiculaire à l’axe de l’ar-
ticle à fumer, en fonction d’une sortie du capteur.

24. Machine à fumer (2) comprenant un système d’allu-
mage selon l’une quelconque des revendications
précédentes.

25. Procédé d’allumage automatique d’un article à fu-
mer (24) retenu dans une machine à fumer (2) à
l’aide d’une tête d’allumage (12), le procédé
comprenant :

la détection d’une distance entre l’extrémité de
l’article à fumer (24) et la tête d’allumage (24)
dans un sens parallèle à l’axe de l’article à
fumer ;
l’ajustement des conditions d’allumage en fonc-
tion de la distance détectée ; et
l’allumage d’une extrémité de l’article à fumer
(24) ;
caractérisé en ce que :
ladite distance peut être détectée pour une gam-
me de positions de décalage de l’extrémité de
l’article à fumer (24) dans un plan perpendicu-
laire à l’axe de l’article à fumer, laquelle gamme
est supérieure à la largeur de l’extrémité de l’ar-

ticle à fumer, en déterminant que l’extrémité de
l’article à fumer interrompt ou non un faisceau
(22) de rayonnement.

21 22 



EP 1 816 921 B1

13



EP 1 816 921 B1

14



EP 1 816 921 B1

15



EP 1 816 921 B1

16



EP 1 816 921 B1

17



EP 1 816 921 B1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2004082408 A [0007]


	bibliography
	description
	claims
	drawings
	cited references

