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(57) Abstract: An apparatus (1) is provided for enabling smokable material to be heated to volatise at least one component of the
smokable material. In one example, the apparatus (1) has a capacitive sensor (12,13,15) arranged to sense a change in capacitance
when an article of smokable material is associated with a housing (2) of the apparatus (1) in use. In another example, the apparatus
(1001) has a resistive sensor (1050,1013) arranged to provide a measure of electrical resistance when an article of smokable material
is associated with a housing (1002) of the apparatus (1001) in use. A combination of capacitive and resistive sensing may be used in
some examples. In another example, a sensor makes use of at least two different sensing techniques.



10

15

20

25

30

WO 2015/140312 PCT/EP2015/055972

APPARATUS FOR HEATING SMOKABLE MATERIAL
AND ARTICLE OF SMOKABLE MATERIAL

Cross Reference to Related Application

This application claims the benefit of US provisional patent application no.
61/968,780, filed on March 21, 2014, the entire content of which is incorporated herein

by reference.

Technical Field

The present invention relates to apparatus arranged to heat smokable material

and to an article of smokable material.

Background

Smoking articles such as cigarettes, cigars and the like burn tobacco during use
to create tobacco smoke. Attempts have been made to provide alternatives to these
articles that burn tobacco by creating products that release compounds without burning.
Examples of such products are so-called heat-not-burn products which release
compounds by heating, but not burning, the material. The material may be for example

tobacco or other non-tobacco products, which may or may not contain nicotine.

Summa

According to a first aspect of the present invention, there is provided an
apparatus for enabling smokable material to be heated to volatise at least one
component of said smokable material, the apparatus comprising:

a housing; and

a capacitive sensor arranged to sense a change in capacitance when an article of

smokable material is associated with the housing in use.

In an exemplary embodiment, the capacitive sensor comprises an electrode, the
apparatus comprising a processor constructed and arranged to sense a change in the
capacitance of the electrode and an article of smokable material associated with the

housing in use.
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In an exemplary embodiment, the capacitive sensor comprises at least two
electrodes, the apparatus comprising a processor constructed and arranged to sense a
change in the capacitance of the at least two electrodes when an article of smokable
material is associated with the housing in use. In an exemplary embodiment, the at least
two electrodes are arranged such that at least a portion of an article of smokable material

associated with the housing in use can be positioned between the at least two electrodes.

In an exemplary embodiment, the apparatus comprises circuitry constructed and
arranged so that the apparatus is only operated to cause heating of an article of smokable
material associated with the housing in use if the change in the capacitance meets at

least one predetermined criterion.

In an exemplary embodiment, the apparatus comprises circuitry constructed and
arranged so as to alternate between apply a charging voltage to the capacitive sensor to
charge the capacitive sensor to a relatively high voltage and allowing the capacitive
sensor to discharge to a relatively low voltage, the circuitry being arranged so that the
apparatus is only operated to cause heating of an article of smokable material associated
with the housing in use if the number of transitions between the relatively high voltage
and the relatively low voltage on the capacitive sensor in a predetermined time period
is less than a predetermined number. In an exemplary embodiment, the predetermined
number is the number of transitions between the relatively high voltage and the
relatively low voltage on the capacitive sensor in the predetermined time period when

no article of smokable material is associated with the housing.

In an exemplary embodiment, the apparatus comprises a resistive sensor
arranged to provide a measure of electrical resistance when an article of smokable

material is associated with the housing in use.

In an exemplary embodiment, the apparatus comprises a heater operable to heat

an article of smokable material received within the housing in use.
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According to a second aspect of the present invention, there is provided an
apparatus for enabling smokable material to be heated to volatise at least one
component of said smokable material, the apparatus comprising:

a housing; and

a resistive sensor arranged to provide a measure of electrical resistance when an

article of smokable material is associated with the housing in use.

In an exemplary embodiment, the resistive sensor comprises at least two
electrodes, the apparatus comprising a processor constructed and arranged to provide a
measure of electrical resistance using the at least two electrodes when an article of
smokable material is associated with the housing in use. In an exemplary embodiment,
the at least two electrodes are arranged such that at least a portion of an article of
smokable material associated with the housing in use can be positioned between and in
contact with the at least two electrodes, the at least two electrodes in use providing a
measure of the electrical resistance of said at least a portion of an article of smokable

material.

In an exemplary embodiment, the apparatus comprises circuitry constructed and
arranged so that the apparatus is only operated to cause heating of an article of smokable
material associated with the housing in use if the electrical resistance meets at least one

predetermined criterion.

In an exemplary embodiment, the apparatus comprises a heater operable to heat

an article of smokable material received within the housing in use.

According to a third aspect of the present invention, there is provided an
apparatus for enabling smokable material to be heated to volatise at least one
component of said smokable material, the apparatus comprising:

a housing; and

a sensor arrangement constructed and arranged to identify an article of smokable
material when associated with the housing in use by making use of at least two different

sensing techniques.
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In an exemplary embodiment, one of the at least two different sensing
techniques uses capacitive sensing and another of the at least two different sensing

techniques uses resistive sensing.

In an exemplary embodiment, one of the at least two different sensing
techniques uses electrical sensing and another of the at least two different sensing
techniques uses optical sensing. Suitable optical sensing techniques include for
example the use of and detection of bar codes (which may be the conventional linear
type or the more recent two dimensional type), using for example some kind of optical
emitter, such as one or more LEDs (light emitting diodes), laser or the like, and
corresponding detector or detectors. Visible or non-visible light may be used,
depending on for example the nature of the indicium or marker or the like in use on the

of smokable material.

In an exemplary embodiment, the apparatus comprises a heater operable to heat

an article of smokable material received within the housing in use.

According to a fourth aspect of the present invention, there is provided an article
of smokable material, the article having a non-metallic electrically conductive region
for detection by a sensor of an apparatus arranged to cause heating of the smokable

material.

In an exemplary embodiment, the non-metallic electrically conductive region is

in the form of a band of material that at least partly encircles the article.

In an exemplary embodiment, the non-metallic electrically conductive region

comprises carbon.

In an exemplary embodiment, the non-metallic electrically conductive region is

a printed ink.
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In some example embodiments, the smokable material article may be received
(at least in part) within the housing. In such example embodiments, the apparatus may
itself include a heater operable to heat the article of smokable material received within
the housing in use. In some other example embodiments, the smokable material article
may contain the smokable material, for example in liquid or other form, in combination
with a heater. In such example embodiments, the smokable material article with
integral heater may be connected to the apparatus in use, with the apparatus typically

containing a power supply for the heater.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example only,

with reference to the accompanying drawings, in which:

Figure 1 shows a perspective view of an example of an apparatus for heating a

smokable material;

Figure 2 shows a longitudinal cross-sectional view of an example of an

apparatus for heating a smokable material;

Figure 3 shows a perspective view of an example of electrodes with a smokable

material article inserted therebetween;

Figure 4 shows schematically an example of connection of electrodes to sensing

circuitry;

Figure 5 shows an example of a graph of voltage versus time;

Figure 6 shows an example of the change of detected voltage over time when

no smokable material article is present and when a smokable material article is present;

Figure 7 shows a perspective view of an example of an electrode and a smokable

material article;
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Figure 8 shows a longitudinal cross-sectional view of another example of an

apparatus for heating a smokable material;

Figure 9 shows a perspective view of another example of electrodes with a

smokable material article inserted therebetween,

Figure 10 shows a longitudinal cross-sectional view of another example of an

apparatus for heating a smokable material;

Figure 11 shows a perspective view of another example of electrodes with a

smokable material article inserted therebetween,;

Figure 12 shows schematically another example of connection of electrodes to

sensing circuitry;

Figure 13 shows a schematic longitudinal cross-section of an example of a

smokable material article;

Figure 14 shows an example of tipping paper; and

Figure 15 shows another example of tipping paper.

Detailed Description

As used herein, the term “smokable material” includes materials that provide
volatilised components upon heating, typically in the form of an acrosol. “Smokable
material” includes any tobacco-containing material and may, for example, include one
or more of tobacco, tobacco derivatives, expanded tobacco, reconstituted tobacco or
tobacco substitutes. “Smokable material” also may include other, non-tobacco,

products, which, depending on the product, may or may not contain nicotine.
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Referring to Figure 1, there is shown a perspective view of an example of an
apparatus 1 arranged to heat smokable material to volatise at least one component of
said smokable material, typically to form an aerosol which can be inhaled. The
apparatus 1 is a so-called “heat-not-burn” apparatus 1. The apparatus 1 in this example
is generally elongate, having a generally elongate cylindrical outer housing 2 of circular
cross-section. The outer housing 2 has an open end 3, sometimes referred to herein as
the mouth end. The outer housing 2 may be formed of a heat insulating material. A
particularly suitable material is polyether ether ketone (PEEK), though other plastics,
including for example acrylonitrile butadiene styrene (ABS), or other heat insulating
materials, may be used. The outermost surface of the outer housing 2 may have a
decorative coating, such as a metallic finish. The innermost surface of the outer housing
2 may be coated, partially or fully, with a material that is a good heat conductor. By

way of example, a metal coating, such as of copper, may be used for this purpose.

Figure 2 shows a cross-sectional view of an example of an apparatus 1 for
heating a smokable material. The apparatus 1 has a heating chamber 4 which in use
contains the smokable material to be heated and volatised. The smokable material may
be in the form of an article 5, formed of or containing smokable material, which can be
removably inserted into the apparatus 1 by a user. The smokable material article 5 may
be a generally elongate cylinder, for example a cartridge or cassette or rod. The
smokable material article 5 is in use inserted into the housing 2. An end of'the smokable
material article 5 projects out of the apparatus 1 through the open end 3 of the housing
2, typically for connection to a filter or the like, which may be a separate item or

provided with the smokable material article 5, through which a user inhales in use.

The apparatus 1 further has an electronics/power chamber 6 which in this
example contains electrical control circuitry 7 and a power source 8. In this example,
the heating chamber 4 and the electronics/power chamber 6 are adjacent each other
along the longitudinal axis X-X of the apparatus 1. In the example shown, the
electronics/power chamber 6 is remote from the mouth end 3, though other locations
are possible. The electrical control circuitry 7 may include a controller, such as a

microprocessor arrangement, configured and arranged to control the heating of the
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smokable material and also to recognise or identify the smokable material article 5, as
discussed further below. The electrical control circuitry 7 may in use receive a signal
from for example a puff-actuated sensor which is sensitive to for example changes in
pressure or changes in rate of air flow that occur upon initiation of a draw on the
smokable material article 5 by a user. The electrical control circuitry 7 can then operate
S0 as to cause heating of the smokable material article 5 “on demand” when required.
Various arrangements for a puff-actuated sensor are available, including for example a
thermistor, an electro-mechanical device, a mechanical device, an optical device, an
opto-mechanical device and a micro electro mechanical systems (MEMS) based sensor.
As an alternative, the apparatus may have a manually operable switch for a user to

initiate a puff.

The power source 8 may be a battery, which may be a rechargeable battery or a
non-rechargeable battery. Examples of suitable batteries include for example a lithium-
ion battery, a nickel battery (such as a nickel-cadmium battery), an alkaline battery and/
or the like. A particularly preferred type of battery is a LiFePO4 battery. The battery 8
is electrically coupled to the one or more heating elements (to be discussed further
below) of the heating chamber 4 to supply electrical power when required and under
control of the electrical control circuitry 7 to heat the smokable material (as discussed,
to volatize the smokable material without causing the smokable material to burn). In
this example, the battery 8 is contained within a printed circuit board of the electrical
control circuitry 7. In other examples, the battery 8 and the electrical control circuitry
7 may be arranged differently, such as for example arranged adjacent each other along

the longitudinal axis X-X of the apparatus 1.

The heating chamber 4 is contained within a heater support sleeve 9, which is
contained within the outer housing 2. In this example, the heater support sleeve 9 is a
generally elongate cylinder of circular cross-section. In an example, the heater support
sleeve 9 is a double-walled or “vacuum” sleeve, having an outer cylindrical wall and
an inner cylindrical wall which are joined to each other at each end and separated by a
small separation d. As just one example and to give an idea of scale, the heater support

sleeve 9 may be around 50mm long and have an outer diameter of around 9mm, and
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the separation d may be around 0.1mm to 0.12mm or so. One of the functions of the
heater support sleeve 9 in one example is to assist in heat-insulating the outer housing
2 from the heating chamber 4, so that the outer housing 2 does not become hot or at
least too hot to touch during use. The space between the outer and inner cylindrical
walls of the heater support sleeve 9 may contain air. However, the space between the
outer and inner cylindrical walls of the heater support sleeve 9 is preferably evacuated
to improve the heat insulating properties of the heater support sleeve 9. As an
alternative, the space between the outer and inner cylindrical walls of the heater support
sleeve 9 may be filled with some other insulating material, including a suitable foam-
type material for example. The material of the heater support sleeve 9 is preferably
such that the heater support sleeve 9 is rigid to provide structural stability for the
components mounted therein. An example of a suitable material is stainless steel.
Other suitable materials include polyether ether ketone (PEEK), ceramics, glass, steel,

aluminium, etc.

In one example of the apparatus 1, the heater support sleeve 9 contains at least
one heating element 10 and may contain plural heating elements or heater segments 10.
There are preferably at least two heater segments 10, though arrangements with other
numbers of heater segments 10 are possible. In the particular example shown, there are
four heater segments 10. In this example, the heater segments 10 align along or parallel
to the longitudinal axis X-X of the heater support sleeve 9. The electrical control
circuitry 7 and the power connections to the heater segments 10 are preferably arranged
such that at least two, and more preferably all, of the heater segments 10 can be powered
independently of each other, so that selected zones of the smokable material article 5
can be independently heated, for example in turn (over time) or together
(simultanecously) as desired. In this particular example, the heater segments 10 are
generally annular or cylindrical, having a hollow interior which in use contains the
smokable material article 5. In an example, the heater segments 10 may be made of a
ceramics material. Examples include alumina and aluminium nitride and silicon nitride
ceramics, which may be laminated and sintered. The apparatus 1 has an on/off switch

11 projecting through the outer housing 2 for operation by a user.
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Different shapes and different configurations for the or each heater segment 10
may be used. Moreover, other heating arrangements are possible, including for
example infrared heater segments 10, which heat by emitting infrared radiation, or
resistive heating elements formed by for example a resistive electrical winding around

the heater segments 10. Yet other different heating arrangements may be used.

It is sometimes desirable for the apparatus 1 to be able to identify or recognise
the particular smokable material article 5 that has been introduced into the apparatus 1
by a user. For example, in practice, the apparatus 1 as a whole, including in particular
the heating arrangement and the heating control provided by the electrical control
circuitry 7, will often be optimised for a particular arrangement of the smokable
material article 5 (e.g. one or more of size, shape, particular smokable material, etc.)
and it would be undesirable for the apparatus 1 to be used with smokable material or a
smokable material article 5 having (significantly) different characteristics. In addition,
if the apparatus 1 can identify or recognise the particular smokable material article 5,
or at least the general type of smokable material article 5, that has been introduced into
the apparatus 1, this can help eliminate or at least reduce counterfeit or other non-
genuine smokable material articles 5 being used with the apparatus 1. The apparatus 1
may be arranged so that it will only heat a smokable material article 5 that it recognises,
and will not operate in conjunction with a smokable material article 5 that it does not
recognise. The apparatus 1 may be arranged so that it provides some indication to the
user that the smokable material article 5 has not been recognised. This indication may
be visual (for example a warning light, which may for example flash or be illuminated
continuously for a period of time) and/or audible (for example a warning “beep” or the
like). Alternatively or additionally, the apparatus 1 may be arranged so that for example
it follows a first heating pattern when it recognises a first type of smokable material
article 5 and follows a second, different heating pattern when it recognises a second
type of smokable material article 5 (and optionally may provide yet further heating
patterns for other types of smokable material article 5). The heating patterns may differ
in a number of ways, for example the rate of delivery of heat to the smokable material,

the timing of various heating cycles, which part(s) of the smokable material are heated
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first, etc., etc. This enables the same apparatus 1 to be used with different basic types

of smokable material article 5 with minimal interaction required of the user.

In an example of an embodiment, the apparatus 1 is constructed and arranged to
use capacitive sensing to sense a change in capacitance when an article of smokable
material 5 is received within the housing 2 in use. In another example of an
embodiment, the apparatus 1 is constructed and arranged to use resistive sensing to
sense a smokable material article 5 received within the housing 2. In another example
of an embodiment, the apparatus 1 is constructed and arranged to use a combination of
capacitive and resistive sensing to sense a smokable material article 5 received within
the housing 2. In an example of an embodiment, the apparatus 1 senses a change in
capacitance when a smokable material article 5 is received within the housing 2. The
capacitance when a smokable material article 5 is received within the housing 2 may in
effect be compared with the capacitance when a smokable material article 5 is not
present within the housing 2. In any of these examples, this enables some identification
or recognition of a particular smokable material article 5 received within the housing.
In an example of an embodiment, a smokable material article 5 is provided so as to be
able to be sensed by a sensor of an apparatus 1 as described herein. In a particular
example of an embodiment, a smokable material article 5 is provided with a strip or
band or other marker or indicium or indicia which can be sensed by a sensor of an

apparatus 1 as described herein.

In general, capacitive sensing as used herein operates by effectively sensing a
change in capacitance when the smokable material article 5 is located within the
apparatus 1. In effect, in an embodiment, a measure of the capacitance is obtained. If
the capacitance meets one or more criteria, it may be decided that the smokable material
article 5 is suitable for use with the apparatus 1, which can then proceed to operate as
normal to heat the smokable material. Otherwise, if the capacitance does not meet the
one or more criteria, it may be decided that the smokable material article 5 is not suitable
for use with the apparatus 1, and the apparatus 1 does not function to heat the smokable

material and/or may issue some warning message to the user.
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In general, capacitive sensing as used herein may work in one of two ways.
First, the apparatus 1 may be provided with (at least) one electrode which in effect
provides one “plate” of a capacitor, with the other “plate” of the capacitor being
provided by the smokable material article 5 (or at least by some feature on the smokable
material article 5, such as the marker or indicium mentioned above and discussed
further below). An example of this is shown schematically in Figure 7, which shows a
perspective view of just the electrode 70 and portions of a connecting wire 71 which
connects to sensing circuitry in the apparatus 1, without the other parts of the apparatus
1 being illustrated in Figure 7. When the smokable material article 5 is inserted into
the apparatus 1, a measure of the capacitance formed by the combination of the
electrode 70 of the apparatus 1 and the smokable material article 5 can be obtained, and
then compared to one or more criteria to determine whether the apparatus 1 can then

proceed to heat the smokable material.

As an alternative, the apparatus 1 may be provided with (at least) two electrodes,
which in effect provide the pair of “plates” of a capacitor. When the smokable material
article 5 is inserted into the apparatus 1, it is inserted between the two electrodes. As a
result, the capacitance formed between the two electrodes of the apparatus 1 changes.
A measure of this capacitance formed by the two electrodes of the apparatus 1 can be
obtained, and then compared to one or more criteria to determine whether the apparatus

1 can then proceed to heat the smokable material.

The example shown in Figure 2 is an example of apparatus 1 that uses (at least)
two electrodes to allow capacitive sensing to sense a smokable material article 5
received within the housing 2. In particular, in this example, the apparatus 1 has two
electrodes 12 located near the open end 3 of the outer housing 2. The two electrodes
12 are curved, each electrode 12 being almost semi-circular in cross-section so as to
define a generally circular opening into which the smokable material article 5 passes
when received in the housing 2. In the example shown, the electrodes 12 extend
somewhat longitudinally, generally parallel to the longitudinal axis of the apparatus 1,
S0 as to create a larger area of overlap of the electrodes 12 and therefore increase the

effective capacitance. The electrodes 12 are connected to sensing circuitry 13 via
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connecting wires 14. The sensing circuitry 13 may be provided as part of the electrical
control circuitry 7, for example as part of the controller, such as the microprocessor,
described above, or as separate circuitry. For the purposes of illustration, Figure 3
shows a perspective view of just the electrodes 12 and portions of the connecting wires
14 (without the other parts of the apparatus 1) with a smokable material article 5 inserted
therebetween. Figure 4 shows schematically the connection of the electrodes 12 to the
sensing circuitry 13. It is emphasised that the sensing circuitry 13 may be separate from
or integrally formed with the electrical control circuitry 7, for example as part of the
controller, such as the microprocessor, and indeed the function of the sensing circuitry
13 may be provided entirely by the controller, such as the microprocessor. An example
of sensing circuitry 13 is shown schematically in Figure 4, it being understood that other
arrangements for the sensing circuitry 13 are possible, whether as part of the controller,

such as the microprocessor, of the apparatus 1 or as separate circuitry.

In this example, the combination of the electrodes 12 and the sensing circuitry
13 provides a capacitive sensor 15. In this example, the sensing circuitry 13 alternates
between supplying voltage to one of the capacitor electrodes 12 and allowing voltage
to drain from the one of the capacitor electrodes 12. The other of the capacitor
electrodes 12 is earthed (for example by being electrically connected to the outer

housing 2 of the apparatus 1).

In more detail, in an example, the sensing circuitry 13 has an op-amp
(operational amplifier) or other differential amplifier 16 having a non-inverting input
17 and an inverting input 18. An output 19 of the op-amp 16 is connected to an inverter
20. The non-inverting input 17 is connected to the one of the capacitor electrodes 12.
The non-inverting input 17 is also connected via a resistor 21 to the output of the
inverter 20. The output of the inverter 20 is also connected to a voltage control portion
21 of the sensing circuitry 13. The voltage control portion 21 passes the output of the
inverter 20 to control a first switch 22 and, via a second inverter 23, to control a second
switch 24. The outputs of the first and second switches 22,24 are connected to the

inverting input 18 of the op-amp 16. The input of the first switch 22 is at a relatively
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high voltage Vpp scarep and the input of the second switch 24 is at a relatively low

voltage Vpp/4.

In an example, the operation of this example of the apparatus 1 is as follows.
First, when the apparatus 1 is in a state where there is no smokable material article 5
inserted in the apparatus 1, the apparatus 1 periodically makes a calibration of the
capacitive sensor 15 provided by the combination of the sensing circuitry 13 and
capacitor electrodes 12 to establish a baseline value, against which subsequent
measurements will be assessed. In particular, preferably under control of the controller
of the electrical control circuitry 7 of the apparatus 1, a high “excitation” voltage is
applied to the one of the electrodes 12. This causes the charge and therefore voltage on
the one of the electrodes 12 to increase, the increase being at a characteristic rate defined
by the resistance and capacitance present in the relevant parts of the capacitive sensor
15. This high “excitation” voltage is also applied to the voltage control portion 21,
which causes the first switch 22 to close and the second switch 24 to open so that the
input voltage Vpp scarep of the first switch 22 is applied to the inverting input 18 of
the op-amp 16.

Once the voltage on the one of the electrodes 12, which is applied to the non-
inverting input 17 of the op-amp 16, reaches a predetermined value (in this example,
the input voltage Vpp scarep of the first switch 22), the output of the op-amp 16
switches. This causes the first switch 22 to open and the second switch 24 to close so
that the input voltage Vpp/4 of the second switch 24 is applied to the inverting input 18
of the op-amp 16. At the same time, the charge on the one of the electrodes 12 drains
through the resistor 21, causing the voltage on the one of the electrodes 12 to fall at a
characteristic rate defined by the resistance and capacitance present in the relevant parts
of the capacitive sensor 15. Once the voltage on the one of the electrodes 12 falls to a
second predetermined value (in this example, the input voltage Vpp/4 of the second

switch 24), the output of the op-amp 16 switches back again and the process is repeated.

The effect of this can be seen in Figure 5. Figure 5 shows a graph of voltage v.

time. The bold lines show a square wave type voltage that alternates between applying
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a high voltage to the one of the electrodes 12 to charge the electrode 12 and removing
that voltage to allow the charge on the one of the electrodes 12 to drain away. (In the
example shown, when ACMPOUT is high, Vpp/4 is selected as the reference voltage,
and, due to the inverter 20, the one of the electrodes 12 starts to discharge. When the
capacitor voltage drops below Vpp/4, the ACMPOUT level toggles to a low state and
Vb scarep 18 selected as the reference and the charge on the one of the electrodes 12
starts to increase. When the capacitor voltage again reaches Vpp scarep, the
ACMPOUT toggles (goes high), Vbp/4 is again selected as a reference voltage, and the
cycle repeats.) The alternating charging and discharging of the one of'the electrodes 12
is indicated by a light grey line. It can be seen that the increase and then decay of the
charge or voltage on the one of the electrodes 12 each takes place at a characteristic

rate.

Then, upon user initiation, i.e. when the user has inserted a smokable material
article 5 into the apparatus 1 and initiates a session (for example, by operating some
actuator switch and/or by use of a puff-actuated sensor), the controller of the apparatus
1 reads the capacitive sensor 15 in a similar way. In particular, again, preferably under
control of the controller of the electrical control circuitry 7 of the apparatus 1, a high
“excitation” voltage is applied to the one of the electrodes 12. This causes the charge
and therefore voltage on the one of the electrodes 12 to increase, the increase being at
a characteristic rate defined by the resistance and capacitance present in the relevant
parts of the capacitive sensor 15. This high “excitation” voltage is also applied to the
voltage control portion 21, which causes the first switch 22 to close and the second
switch 24 to open so that the input voltage Vpp scarep of the first switch 22 is applied
to the inverting input 18 of the op-amp 16. Once the voltage on the one of the electrodes
12, which is applied to the non-inverting input 17 of the op-amp 16, reaches a
predetermined value (in this example, the input voltage Vpp scarep of the first switch
22), the output of the op-amp 16 switches. This causes the first switch 22 to open and
the second switch 24 to close so that the input voltage Vpp/4 of the second switch 24 is
applied to the inverting input 18 of the op-amp 16. At the same time, the charge on the
one of the electrodes 12 drains through the resistor 21, causing the voltage on the one

of the electrodes 12 to fall at a characteristic rate defined by the resistance and
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capacitance present in the relevant parts of the capacitive sensor 15. Once the voltage
on the one of the electrodes 12 falls to a second predetermined value (in this example,
the input voltage Vpp/4 of the second switch 24), the output of the op-amp 16 switches

back again and the process is repeated.

In this case, because the smokable material article 5 is present between the
electrodes 12, the capacitance of the capacitive sensor 15 is different. This means that
the increase and decrease of voltage on the one of the electrodes 12 occurs at a different
rate (and indeed with a different profile). This can be seen in Figure 6, in which the
upper trace shows the change of detected voltage on the one of the electrodes 12 when
no smokable material article 5 is present (as in Figure 5) and the lower trace shows the
change of detected voltage on the one of the electrodes 12 when a smokable material
article 5 is present between the electrodes 12. As can be seen, when a smokable material
article 5 is present between the electrodes 12, in this case the capacitance is higher and
so the rate of increase of voltage and likewise the rate of decrease of voltage is lower

when smokable material article 5 is present between the electrodes 12.

This difference in capacitance when a smokable material article 5 is or is not
present between the electrodes 12 can be detected in a number of different ways to
determine whether a smokable material article 5 is present, and in particular whether a
correct or appropriate smokable material article 5 is present. For example, the
difference in the voltage trace, shown schematically in the upper and lower parts of
Figure 6, can be used to obtain a measure of the value of the capacitance when a
smokable material article 5 is present between the electrodes 12. In another example,
the controller of the electrical control circuitry 7 of the apparatus 1 counts how many
transitions (from high voltage to low voltage say) occur in a given time period. Because
the rates of charge and discharge are related to the capacitance present in the capacitive
sensor 15, the number of transitions that occur in a given time are related to the
capacitance present: a higher capacitance, such as when a smokable material article 5
is present, leads to fewer transitions in a given time period. The controller of the
electrical control circuitry 7 of the apparatus 1 compares the number of transitions in a

given time period with that obtained during the calibration process (i.e. when no
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smokable material article 5 was present). If the number of transitions over a certain
time period is below some predetermined threshold, or falls within a predetermined
range, then the smokable material article 5 is considered genuine, and the session is
allowed to complete to result in the smokable material article 5 being heated. If
however the number of transitions over a certain time period is above the predetermined
threshold or does not fall within the predetermined range, then the smokable material
article 5 is not considered genuine and a heating session will not start; optionally, the
user can be notified separately, as mentioned above. As an alternative, rather than using
an absolute threshold number for the number of transitions (from high voltage to low
voltage say) say, the threshold number for the number of transitions when a smoking
material article 5 is present in the apparatus 1 may be a certain proportion or percentage
of the number of transitions when a smoking material article 5 is not present in the
apparatus 1 (as in the calibration phase discussed above). It will be understood that the
number of transitions between a maximum voltage and a minimum voltage on the
capacitive sensor over a certain time period is a measure of the rate of charge/discharge
ofthe capacitive sensor 15. In a specific example, and without limitation, some nominal
values are Vpp scarep=2.25V, Vpp/4 = 0.56V, the measurement time is 0.1 second, and
the number transitions per measurement is 1000. In a specific actual example during
testing, the number of transitions per measurement when no smoking material article 5
is present in the apparatus 1 was 1100 whereas the number of transitions per

measurement when a smoking material article 5 is present in the apparatus 1 was 1050.

It may be noted that apparatus 1 that has (at least) two electrodes 12 for
capacitive sensing of the smokable material article 5 may alternatively operate as
described above where one electrode 12 in effect provides one “plate” of a capacitor,
with the other “plate” of the capacitor being provided by the smokable material article
5 (or at least by some feature on the smokable material article 5, such as the marker or
indicium mentioned above and discussed further below). (This is in contrast to the
specific example described above where the capacitance between the two electrodes 12
is sensed.) When the smokable material article 5 is inserted into the apparatus 1, a
measure of the capacitance formed by the combination of the electrode 12 of the

apparatus 1 and the smokable material article 5 can be obtained, and then compared to
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one or more criteria to determine whether the apparatus 1 can then proceed to heat the
smokable material. Having plural electrodes 12 spaced around the open end 3 of the
apparatus 1 for this purpose is of advantage in that the orientation of the smokable
material article 5 around the longitudinal axis X-X in the apparatus 1 is less important,
as in general at least one of the electrodes 12 will be close enough to the smokable

material article 5 sense the capacitance sufficiently.

In the specific example of Figures 2 to 4, the two electrodes 12 are generally or
almost semi-circular and face each other on opposite sides of the outer housing 2 to
define the generally circular opening into which the smokable material article 5 passes
when received in the housing 2. Different shapes and arrangements for the electrodes

12 are possible.

For example, Figures 8 and 9 show another example of apparatus 801 that uses
(at least) two electrodes 812 located near the open end 803 of the outer housing 802 to
allow capacitive sensing to sense a smokable material article 805 received within the
housing 802. Components and circuitry that are the same as or at least functionally
similar to corresponding items in the example of Figures 2 and 3 have similar reference
numerals, but increased by “800”. Thus, the example apparatus 801 shown in Figures
8 and 9 has a heating chamber 804, an electronics/power chamber 806 containing
electrical control circuitry 807 and a power source 808, a heater support sleeve 809,
plural heating elements or heater segments 810, and an on/off switch 811, etc., all of
which may be the same as or at least functionally similar to the corresponding
components of the example shown schematically in Figures 2 to 4. Other heating
arrangements are possible, including for example infrared heater segments 810, which
heat by emitting infrared radiation, or resistive heating elements formed by for example
a resistive electrical winding around the heater segments 810. Yet other different

heating arrangements may be used.

In the example of Figures 8 and 9, the two clectrodes 812 are interdigitated. As
with the example of Figures 2 and 3, the electrodes 812 are connected to sensing

circuitry 813 via connecting wires 814. The sensing circuitry 813 may be provided as
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part of the electrical control circuitry 807, for example as part of the controller, such as
the microprocessor, described above, or as separate circuitry. For the purposes of
illustration, Figure 9 shows a perspective view of just the electrodes 812 (without the
other parts of the apparatus 801) with a smokable material article 805 inserted
therebetween. As in the example above, the combination of the electrodes 812 and the
sensing circuitry 813 provides a capacitive sensor. In this example, the sensing circuitry
813 alternates between supplying voltage to one of the capacitor electrodes 812 and
allowing voltage to drain from the one of the capacitor electrodes 812. The other of the
capacitor electrodes 812 is earthed (for example by being electrically connected to the
outer housing 802 of the apparatus 801). The capacitance provided by the electrodes
812, and how that capacitance changes when a smokable material article 805 is received
within the housing 802, is monitored so as to enable a determination to be made as to
whether or not the smokable material article 805 is “genuine”. This may be carried out
similarly to the main example described above, i.e. by alternating charging the one of
the capacitor electrodes 812 and draining of voltage from the one of the capacitor
electrodes 812, both during a calibration phase prior to a smokable material article 805
being received within the housing 802 and then when a smokable material article 805
is received within the housing 802, and counting the number of transitions (from high
voltage to low voltage say) that occur in a given time period. Again, however, other

methods may be used.

As stated, in this example of Figures 8 and 9, the two eclectrodes 812 are
interdigitated. That is, in this example, each electrode 812 is generally annular and has
a number of castellations or “fingers” 820 extending generally parallel to the
longitudinal axis of the apparatus 801. The electrodes 812 are mounted in the outer
housing 802 of the apparatus 801 so that the fingers 820 of one clectrode 812 lie
between the fingers 820 of the other electrode 820, so as to create a large area of overlap
of the electrodes 812 and therefore increase the effective capacitance. In this example,
the fit between the fingers 820 of the respective electrodes 812 is a snug fit, though,

whilst this is preferred, a loose (non-contact) fit is also possible.
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Figures 10 to 12 show schematically an example of an embodiment in which
resistive sensing is used to sense a smokable material article received within the
housing. Components and circuitry that are the same as or at least functionally similar
to corresponding items in the example of Figures 2 and 3 have similar reference
numerals, but increased by “1000”. Thus, the example apparatus 1001 shown in Figures
10 to 12 has an outer housing 1002 having an open end 1003, a heating chamber 1004
which receives a smokable material article 1005 in use, an electronics/power chamber
1006 containing electrical control circuitry 1007 and a power source 1008, a heater
support sleeve 1009, plural heating elements or heater segments 1010, and an on/off
switch 1011, etc., all of which may be the same as or at least functionally similar to the
corresponding components of the example shown schematically in Figures 2 to 4. Other
heating arrangements are possible, including for example infrared heater segments
1010, which heat by emitting infrared radiation, or resistive heating elements formed
by for example a resistive electrical winding around the heater segments 1010. Yet

other different heating arrangements may be used.

In the example of Figures 10 to 12, the apparatus 1001 has at least two
electrically conductive resistance contacts or electrodes 1050 located near the open end
1003 of the outer housing 1002. The two electrodes 1050 are curved, each electrode
1050 being almost semi-circular in cross-section so as to define a generally circular
opening into which the smokable material article 1005 passes when received in the
housing 1002. The two electrodes 1050 may be formed of a relatively elastic or springy
material and may be arranged so as to be biased slightly inwardly, towards each other.
This helps to ensure a good physical contact with a smokable material article 1005 when

the smokable material article 1005 is introduced into the apparatus 1002.

The electrodes 1050 are connected to sensing circuitry 1013 via connecting
wires 1014. The sensing circuitry 1013 may be provided as part of the electrical control
circuitry 1007, for example as part of the controller, such as the microprocessor,
described above, or as separate circuitry. For the purposes of illustration, Figure 11
shows a perspective view of just the electrodes 1050 (without the other parts of the

apparatus 1001) with a smokable material article 1005 inserted therebetween. The
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combination of the electrodes 1050 and the sensing circuitry 1013 provides a resistive

S€Nsor.

The resistance effectively measured by the electrodes 1050, and how that
resistance changes when a smokable material article 1005 is received within the housing
1002, 18 monitored so as to enable a determination to be made as to whether or not the
smokable material article 1005 is “genuine”. This may be carried out by for example
the electrical control circuitry 1007 causing a reference voltage Vaa to be applied across
the electrodes 1050 and detecting the current that is output. A high current indicates
that the resistance is low and a small current indicates that the resistance is high. An
absolute measure of the resistance may be obtained. Again, however, other methods

may be used.

In another example of an embodiment, a combination of capacitive and resistive
sensing may be used, using a combination of any of the examples described above. In
general, this permits more information about the smokable material article to be
obtained. This enables a more precise identification of the smokable material article to
be obtained and/or allows more information effectively to be encoded in the smokable
material article. In certain embodiments, this also provides for some redundancy in that
if for some reason one of the capacitive sensing and the resistive sensing fails, then the
other may be used to identify the smokable material article which has been introduced
into the apparatus. The capacitive sensing and the resistive sensing may be carried out
using the same electrode or electrodes in the apparatus or the capacitive sensing and the

resistive sensing may use their own respective dedicated electrode or electrodes.

The electrode or electrodes described above, whether in the form of for example
capacitive pads for capacitive sensing or resistive contacts for resistive sensing, are in
general electrically conductive. In the case of an electrode or electrodes for capacitive
sensing, the electrode or electrodes are preferably mechanically mounted in the body of
the apparatus or housing so as to be electrically isolated from the smokable material
article when the smokable material article is received in or connected to the apparatus

in use. In the case of an clectrode or electrodes for resistive sensing, the electrode or



10

15

20

25

30

WO 2015/140312 PCT/EP2015/055972

22

electrodes are preferably mechanically mounted in the body of the apparatus or housing
so as to make physical contact with the smokable material article when the smokable
material article is received in or connected to the apparatus in use. Suitable materials
for the electrode or electrodes include copper or copper-containing alloys, including for
example a copper foil in the case of capacitive sensing and beryllium-copper in the case

of resistive sensing.

In Figure 13, there is shown a schematic longitudinal cross-section of an
example of a smokable material article 130 which is provided or formed with some
marker or indicium 131, examples of which will be described further below. The
smokable material article 130 may be used in conjunction with at least some of the
examples of apparatus for heating the smokable material as described herein. The
arrangement of the indicium 131 may differ for, and be optimised differently for, the

particular heating apparatus.

The smokable material article 130 has a rod 132 of the smokable material. As
mentioned above, the smokable material may include for example any tobacco-
containing material and may, for example, include one or more of tobacco, tobacco
derivatives, expanded tobacco, reconstituted tobacco or tobacco substitutes.
“Smokable material” also may include other, non-tobacco, products, which, depending
on the product, may or may not contain nicotine. The rod 132 ofthe smokable material
is adjacent an open tube filter 133. The rod 132 and the filter 133 are assembled and

held together by being rolled in tipping paper 134 in a manner known per se.

In the example shown, the marker or indicium 131 is provided on the tipping
paper 134. In the example shown, the indicium 131 is in the form of a band of material
which, in the assembled smokable material article 130, completely encircles the
smokable material article 130. This arrangement facilitates the measuring of the
properties of the indicium 131 by the examples of the heating apparatus described above
as the particular orientation of the smokable material article 130 within the heating
apparatus is not important. Other arrangements are possible. For example, it may not

be necessary in all cases for the indicium 131 to completely encircle the smokable
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material article 130, and instead the indicium 131 may be formed as a different, non-
continuous pattern, such as a regular or irregular checkerboard pattern or as a regular
or irregular spacing of bands or strips encircling the smokable material article 130.
Figure 14 shows an example of the tipping paper 134 prior to assembly of the smokable
material article 130 in which the tipping paper 134 has a single band of the indicium
131. Figure 15 shows an example of the tipping paper 134 prior to assembly of the
smokable material article 130 in which the tipping paper 134 is effectively double width
and has a pair of bands of the indicium 131 at opposite edges. During manufacture, the
double width tipping paper 134 is cut through the centre as pairs of smokable material

articles 130 are formed.

To give an idea of scale, in a specific example the rod 132 of the smokable
material has a length of around 53mm, the filter 133 has a length of 30mm, and the
tipping paper may be 35mm wide (in a direction parallel to the length of the smokable
material article 130). The indicium 131 may have a width (again in a direction parallel
to the length of the smokable material article 130) of around 4mm. It is preferred that
the thickness of the indicium 131 is small so as not to interfere with the manufacturing
process used for the smokable material article or to make it difficult to insert the
smokable material article into the heating apparatus. For example, the thickness may
be in the approximate range 0.03mm to 0.3mm, and more preferably between around
0.03 to 0.05mm. Indeed, if impregnated into the surface of the smokable material
article, the indicium 131 may effectively have no thickness at all. On the other hand,
there may be specific applications where a minimum thickness is preferred in order to

enable satisfactory sensing to be achieved.

The marker or indicium 131 may be formed in a number of different ways, and
be formed of a number of different materials, depending on the particular sensing
arrangement of the heating apparatus with which the smokable material article 130 is
intended to be used. The indicium 131 may for example be provided externally of the
smokable material article 130, internally of the smokable material article 130, both
externally and internally of the smokable material article 130, and/or impregnated into

the material of the tipping paper 134. (The indicium 131 is shown in exaggerated form
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in Figure 13 for the purposes of illustration.) Where resistive sensing is used (whether
on its own or in combination with some other sensing, such as capacitive sensing), the
indicium 131 is preferably provided on the outside of the smokable material article 130
so that the resistive sensing electrodes of the heating apparatus can make good electrical
contact with the indicium 131. Where capacitive sensing is used, the indicium 131 may
be provided internally or externally of the smokable material article 130. The indicium
131 may be provided internally and externally of the smokable material article 130,
and/or separate indicia 131 may be provided internally and externally of the smokable
material article 130. The marker or indicium 131 may be literally “marked on” the
smokable material article 130, such as by printing. Alternatively, the marker or
indicium 131 may be provided in or on the smokable material article 130 by other
techniques, such as being formed integrally with the smokable material article 130

during manufacture.

In certain examples, and depending on the nature of the sensing that is used to
sense and identify the smokable material article 130, the indicium 131 may be formed
of an electrically conductive material. The indicium 131 may be for example a
conductive ink. The ink may be printed onto the tipping paper 134, using for example
a rotogravure printing method, screen printing, ink jet printing, or any other suitable

Proccess.

In use, particularly in the context of a heating apparatus that uses a capacitive
sensor arranged to sense a change in capacitance when a smokable material article 130
is associated with the heating apparatus, and in particular a heating apparatus that uses
(at least) two electrodes which in effect provide the pair of “plates” of a capacitor, the
following considerations are relevant. The smokable material article 130, with its
electrically conductive indicium or marker 131, creates its own circuit, electrically
coupling one sensor electrode with the other. The effectiveness and result of this
coupling is affected by the inherent electrical resistance R; and capacitance C of the
smokable material article 130 and/or the indicium 131 in particular. The electrical
resistance R; is in general determined principally by for example the type of ink and

formulation chosen for the indicium 131 and by the thickness and width of the indicium
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131. Accordingly, the choice of ink for the indicium 131, as well as its application
thickness, provide a way of controlling the R; characteristic over a wide range. The
capacitance C is in general determined principally by the axial width of the indicium
131 and the distance of the indicium 131 from the electrodes of the heating apparatus.
This distance is in turn determined by the spacing of the electrodes from each other and
the thickness (e.g. diameter) of the smokable material article 130. Accordingly, the
coupling or “C” characteristic capacitive coupling between the detector electrodes and
the indicium 131 on the smokable material article 130 can be determined or controlled
through the “fit” of the smokable material article 130 in the heating apparatus, by for
example appropriately setting the thickness or diameter of the smokable material article
130 and by controlling the axial widths of the detector electrodes and of the indicium

131.

A particularly suitable material has been found to be a non-metallic conductive
ink, that is an ink that is electrically conductive but which contains no metallic
materials, or at least contains substantially no metallic materials. The ink may contain
carbon for example, which may be in the form of graphite. The ink may therefore be a
carbon-based non-metallic electrically conductive ink. The weight resistivity of the ink
in a particular example may be in the range approximately 30,000 to 300,000 Ohm-
gram/m*. Specific values of the weight resistivity of examples that have been found to
be particularly suitable include approximately 38,000 Ohm-gram/m?, 150,000 Ohm-
gram/m’* and 290,000 Ohm-gram/m?.

In one particular example, the ink may primarily comprise or consist of a
graphite powder and a resin that acts as a binder. The ink may use graphite in an
assortment of large and small particle sizes, of which the larger particles form the main
path for electrical conduction with the smaller particles “filling in” the gaps between
the larger particles. The use of larger sized particles helps to improve electrical
conductivity by reducing the number of individual contact points between particles. In

another example, the ink may have a crystal structure that uses carbon nano tubes.
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It has been found that suitable inks for this purpose include the CI-2001 and
CI-2004 conductive carbon inks supplied by Engineered Materials Systems, Inc. of
Ohio, USA. These inks are intended for use in printed electronics, such as on printed
circuit boards or the like, for example to provide physical and environmental protection

at contact areas and to adjust for electrical resistance requirements.

Compared to other techniques, including some techniques known in the prior
art, embodiments of the present invention have a number of advantages. The sensing
arrangements provide a good signal-to-noise ratio, particularly in the case of capacitive
sensing. This is of particular benefit in a battery-powered device as less electrical power
is consumed in processing the signals and a more accurate determination can be made
more quickly. Moreover, as a generality, there will be a manufacturing tolerance during
manufacture of smokable material articles such that the outside diameter of the
smokable material articles will vary over a range. Such variation may in practice be of
the order of 2% to 5% or so for example. In a specific case, the diameter of the
smokable material articles may vary from around 5.3mm to 5.45mm. Such variations
are accommodated well by the present sensing arrangements, including in particular the
various capacitive sensing arrangements disclosed herein. This is important as it
minimises the number of “false negatives” that may otherwise occur whereby a genuine
smokable material article is inadvertently rejected. The present sensing arrangements
may use fewer electrical components, with fewer input/output connections, than some

other techniques.

In order to address various issues and advance the art, the entirety of this
disclosure shows by way of illustration and example various embodiments in which the
claimed invention may be practised and which provide for a superior apparatus arranged
to heat but not burn smokable material. The advantages and features of the disclosure
are of a representative sample of embodiments only, and are not exhaustive and/or
exclusive. They are presented only to assist in understanding and teach the claimed and
otherwise disclosed features. It is to be understood that advantages, embodiments,
examples, functions, features, structures and/or other aspects of the disclosure are not

to be considered limitations on the disclosure as defined by the claims or limitations on
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equivalents to the claims, and that other embodiments may be utilised and modifications
may be made without departing from the scope and/or spirit of the disclosure. Various
embodiments may suitably comprise, consist of, or consist in essence of, various
combinations of the disclosed elements, components, features, parts, steps, means, etc.
The disclosure may include other inventions not presently claimed, but which may be

claimed in future.
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CLAIMS

1. An apparatus for enabling smokable material to be heated to volatise at least
one component of said smokable material, the apparatus comprising;:

a housing; and

a capacitive sensor arranged to sense a change in capacitance when an article of

smokable material is associated with the housing in use.

2. An apparatus according to claim 1, wherein the capacitive sensor comprises an
electrode, the apparatus comprising a processor constructed and arranged to sense a
change in the capacitance ofthe electrode and an article of smokable material associated

with the housing in use.

3. An apparatus according to claim 1, wherein the capacitive sensor comprises at
least two electrodes, the apparatus comprising a processor constructed and arranged to
sense a change in the capacitance of the at least two clectrodes when an article of

smokable material is associated with the housing in use.

4. An apparatus according to claim 3, wherein the at least two electrodes are
arranged such that at least a portion of an article of smokable material associated with

the housing in use can be positioned between the at least two electrodes.

5. An apparatus according to any of claims 1 to 4, comprising circuitry constructed
and arranged so that the apparatus is only operated to cause heating of an article of
smokable material associated with the housing in use if the change in the capacitance

meets at least one predetermined criterion.

6. An apparatus according to any of claims 1 to 5, comprising circuitry constructed
and arranged so as to alternate between apply a charging voltage to the capacitive sensor
to charge the capacitive sensor to a relatively high voltage and allowing the capacitive
sensor to discharge to a relatively low voltage, the circuitry being arranged so that the

apparatus is only operated to cause heating of an article of smokable material associated
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with the housing in use if the number of transitions between the relatively high voltage
and the relatively low voltage on the capacitive sensor in a predetermined time period

is less than a predetermined number.

7. An apparatus according to claim 6, wherein the predetermined number is the
number of transitions between the relatively high voltage and the relatively low voltage
on the capacitive sensor in the predetermined time period when no article of smokable

material is associated with the housing.

8. An apparatus according to any of claims 1 to 7, comprising a resistive sensor
arranged to provide a measure of electrical resistance when an article of smokable

material is associated with the housing in use.

9. An apparatus according to any of claims 1 to 8, comprising a heater operable to

heat an article of smokable material received within the housing in use.

10.  An apparatus for enabling smokable material to be heated to volatise at least
one component of said smokable material, the apparatus comprising;:

a housing; and

a resistive sensor arranged to provide a measure of electrical resistance when an

article of smokable material is associated with the housing in use.

11.  An apparatus according to claim 10, wherein the resistive sensor comprises at
least two electrodes, the apparatus comprising a processor constructed and arranged to
provide a measure of electrical resistance using the at least two electrodes when an

article of smokable material is associated with the housing in use.

12.  An apparatus according to claim 11, wherein the at least two electrodes are
arranged such that at least a portion of an article of smokable material associated with
the housing in use can be positioned between and in contact with the at least two
electrodes, the at least two electrodes in use providing a measure of the electrical

resistance of said at least a portion of an article of smokable material.
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13.  An apparatus according to any of claims 10 to 12, comprising circuitry
constructed and arranged so that the apparatus is only operated to cause heating of an
article of smokable material associated with the housing in use if the electrical

resistance meets at least one predetermined criterion.

14.  An apparatus according to any of claims 10 to 13, comprising a heater operable

to heat an article of smokable material received within the housing in use.

15.  An apparatus for enabling smokable material to be heated to volatise at least
one component of said smokable material, the apparatus comprising;:

a housing; and

a sensor arrangement constructed and arranged to identify an article of smokable
material when associated with the housing in use by making use of at least two different

sensing techniques.

16. An apparatus according to claim 15, wherein one of the at least two different
sensing techniques uses capacitive sensing and another of the at least two different

sensing techniques uses resistive sensing.

17.  An apparatus according to claim 15, wherein one of the at least two different
sensing techniques uses electrical sensing and another of the at least two different

sensing techniques uses optical sensing.

18.  An apparatus according to any of claims 15 to 17, comprising a heater operable

to heat an article of smokable material received within the housing in use.

19.  An article of smokable material, the article having a non-metallic electrically
conductive region for detection by a sensor of an apparatus arranged to cause heating

of the smokable material.
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20.  An article according to claim 19, wherein the non-metallic electrically

conductive region is in the form of a band of material that at least partly encircles the

article.

21 An article according to claim 19 or claim 20, wherein the non-metallic

electrically conductive region comprises carbon.

22.  An article according to any of claims 19 to 21, wherein the non-metallic

electrically conductive region is a printed ink.
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