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(57) Abstract: An apparatus (1) is provided for heating smokable material (52) to volatilise at least one component of the smokable
material (52 ). The apparatus (1) has a heater (24) and a magnetic field generator (26) for generating a magnetic field for attracting
magnetically- attractable material towards the heater (24). There is also provided an article (50) for use with apparatus (1) for heating
smokable material (52 ) to volatilise at least one component of the smokable material (52 ). The article (50) has a carrier (51) and
smokable material (52 ) arranged on the carrier (51). The carrier (51) has a permanent magnet to enable the article (50) to be attrac -
ted by a magnetic tield generator (26) of an apparatus (1) for heating the smokable material ( 52).
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APPARATUS FOR HEATING SMOKABLE MATERIAL
AND ARTICLE FOR USE THEREWITH

Technical Field

The present invention relates to apparatus for heating smokable material to
volatilise at least one component of the smokable material and to an article for use with

an apparatus for heating 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 by creating products that release compounds without combusting. Examples of
such products are so-called “heat not burn” products or tobacco heating devices or
products, which release compounds by heating, but not burning, material. The material
may be, for example, tobacco or other non-tobacco products, which may or may not

contain nicotine.

Summary

A first aspect of the present invention provides apparatus for heating smokable
material to volatilise at least one component of the smokable material, the apparatus
comprising:

a heater; and

a magnetic field generator for generating a magnetic field for attracting

magnetically-attractable material towards the heater.

In an exemplary embodiment, the magnetic field generator comprises an

electromagnet.

In an exemplary embodiment, the apparatus comprises a controller for causing
heating of the heater simultaneously with generation of the magnetic field by the

magnetic field generator.
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In an exemplary embodiment, the apparatus comprises a controller for causing
heating of the heater and for causing generation of the magnetic field by the magnetic

field generator independently of the heating of the heater.

In an exemplary embodiment, the heater comprises electrically-conductive
material, and the heater is heatable by passing an electric current through the

electrically-conductive material.

In an exemplary embodiment, the apparatus defines a recess for receiving an
article or cartridge comprising a magnetically-attractable carrier and smokable material

arranged on the carrier, and the heater is in a heating device that projects into the recess.

In an exemplary embodiment, the magnetic field generator is in the heating

device,

In an exemplary embodiment, the apparatus defines an opening into the recess
at a first end of the recess, and the heating device projects into the recess from a second

end of the recess.

A second aspect of the present invention provides an article for use with
apparatus for heating smokable material to volatilise at least one component of the
smokable material, the article comprising:

a carrier; and

smokable material arranged on the carrier;

the carrier comprising a permanent magnet to enable the article to be attracted

by a magnetic field generator of an apparatus for heating the smokable material.

In an exemplary embodiment, the carrier is ferromagnetic or ferrimagnetic.

In an exemplary embodiment, the carrier is made of one or more materials

selected from the group consisting of: metal, iron, nickel, cobalt, a metal alloy, a metal
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oxide, an iron alloy, a nickel alloy, a cobalt alloy, neodymium, gadolinium, ferrite,

magnetite, lodestone, and a rare earth magnet.

In an exemplary embodiment, the carrier is for conducting heat through the

carrier towards the smokable material.

In an exemplary embodiment, the smokable material is bonded to the carrier.

In an exemplary embodiment, the smokable material is bonded by an adhesive

to the carrier.

In an exemplary embodiment, the carrier comprises a first layer of material and
a second layer of material attached to the first layer of material, and the smokable

material is in contact with the first layer of material.
In an exemplary embodiment, the smokable material is more readily bondable
or adherable to the material of the first layer of material than to the material of the

second layer of material.

In an exemplary embodiment, the material of the second layer of material is

more magnetically-attractable than the material of the first layer of material.

In an exemplary embodiment, the material of the second layer of material is

more rigid or more robust than the material of the first layer of material.

In an exemplary embodiment, the carrier has a thickness of no more than 300

micrometres.

In an exemplary embodiment, the smokable material comprises tobacco.
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There is also provided a cartridge for use with apparatus for heating smokable
material to volatilise at least one component of the smokable material, the cartridge

comprising an article as described above.

In an exemplary embodiment, the cartridge comprises a housing defining a
chamber, the carrier defines part of an exterior surface of the cartridge, and the

smokable material is located within the chamber.

In an exemplary embodiment, the housing has an air flow inlet extending

therethrough for admitting air into the chamber from an exterior of the housing.

In an exemplary embodiment, the housing has a volatilised material outlet
extending therethrough for permitting volatilised material to pass from the chamber out

of the housing.

In an exemplary embodiment, the exterior surface of the cartridge comprises a
cavity for receiving a heating device for heating the smokable material, and the carrier

defines at least part of the cavity.

There is also provided a kit comprising an article as described above or a
cartridge as described above, and apparatus having a heating device comprising a heater
for heating the smokable material to volatilise at least one component of the smokable

material.

In an exemplary embodiment, the apparatus is for heating the smokable material
to volatilise the at least one component of the smokable material without combusting

the smokable material.

In an exemplary embodiment, the apparatus comprises a controller for
controlling heating of the heater so as to cause heating of the smokable material to
volatilise the at least one component of the smokable material without combusting the

smokable material.
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In an exemplary embodiment, the apparatus defines a recess for receiving the

article or cartridge, and the heating device projects into the recess.

In an exemplary embodiment, the apparatus defines an opening into the recess
at a first end of the recess, and the heating device projects into the recess from a second

end of the recess.

In an exemplary embodiment, the apparatus is according to the first aspect of
the present invention, and the magnetic field generator of the apparatus is for generating

a magnetic field for attracting the magnetically-attractable carrier towards the heater.

In an exemplary embodiment, the exterior surface of the cartridge comprises a
cavity for receiving a heating device for heating the smokable material, the carrier
defines at least part of the cavity, the heating device of the apparatus is insertable into
the cavity of the cartridge, and the cavity is sized and shaped relative to the heating
device of the apparatus so that a space exists between the heating device and the carrier

as the heating device is inserted into the cavity.

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 schematic cross-sectional view of an example of an article for
use with apparatus for heating smokable material to volatilise at least one component

of the smokable material;

Figure 2 shows a schematic cross-sectional view of an example of another
article for use with apparatus for heating smokable material to volatilise at least one

component of the smokable material;
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Figure 3 shows a schematic cross-sectional view of an example of a cartridge
for use with apparatus for heating smokable material to volatilise at least one

component of the smokable material;

Figure 4 shows a schematic cross-sectional view of an example of another
cartridge for use with apparatus for heating smokable material to volatilise at least one

component of the smokable material;
Figure 5 shows a partially cut-away perspective view of an example of an
apparatus for heating smokable material to volatilise at least one component of the

smokable material;

Figure 6 shows a schematic view of a heating device of the apparatus of Figure

5:and

Figure 7 shows a schematic view of a heating device of another apparatus for

heating smokable material to volatilise at least one component of the smokable material.

Detailed Description

As used herein, the term “smokable material” includes materials that provide
volatilised components upon heating, typically in the form of an aerosol. “Smokable
material” may be a non-tobacco-containing material or a tobacco-containing material.
“Smokable material” may, for example, include one or more of tobacco per se, tobacco
derivatives, expanded tobacco, reconstituted tobacco, tobacco extract, homogenised
tobacco or tobacco substitutes. The smokable material can be in the form of ground
tobacco, cut rag tobacco, extruded tobacco, gel or agglomerates. “Smokable material”
also may include other, non-tobacco, products, which, depending on the product, may

or may not contain nicotine.

As used herein, “polyimide” refers to any polymer comprising or substantially
formed of imide monomers and may be saturated or unsaturated. The polyimide may

be hydrophobic.
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Referring to Figure 1 there is shown a schematic cross-sectional view of an
example of an article 40 according to an embodiment of the invention. The article 40
comprises a carrier 41 and smokable material 42 arranged on the carrier 41. In this
embodiment, the smokable material 42 is bonded by an adhesive (not shown) to the
carrier 41. In other embodiments, the smokable material 42 may be bonded to, or

arranged on, the carrier 41 by some other mechanism.

The article 40 is usable with apparatus for heating smokable material to
volatilise at least one component of the smokable material, such as the apparatus 1
shown in Figure 5. The carrier 41 should be robust enough to withstand contact with a
heating device 20 of the apparatus 1 in use. The carrier 41 should also be resistant to
heat at least over the expected range of temperatures of the heating device 20 of the
apparatus 1 that will arise in operation, such as for example 150 to 300 degrees Celsius
or 170 to 220 degrees Celsius, as discussed below, and should not degrade when
subjected to such operation temperatures. In this embodiment, the carrier 41 is for
conducting heat through the carrier 41 towards the smokable material 42. In this
embodiment, the carrier 41 has a thickness of about 300 micrometres. In other
embodiments, the thickness of the carrier 41 may be other than 300 micrometres, such
as less than 300 micrometres. In some embodiments, by providing that the carrier 41
has a thickness of no more than 300 micrometres, the thermally-resistivity of the carrier
41 is decreased as compared to a carrier 41 of greater thickness, and the quantity of
material required to make the carrier 41 is less than is required to make a carrier 41 of

greater thickness.

The carrier 41 is a magnetically-attractable carrier 41. That is, the carrier 41
comprises material for causing the carrier 41 to be attractable by a magnet. In this
embodiment, the carrier 41 is ferromagnetic. However, in other embodiments this may
not be true. In some embodiments, the carrier 41 may be ferrimagnetic. In this
embodiment, the carrier 41 is made of nickel. However, in respective variations to this
embodiment, the carrier 41 may be made of one or more materials selected from the

group consisting of: metal, iron, nickel, cobalt, a metal alloy, a metal oxide, an iron
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alloy, a nickel alloy, a cobalt alloy, neodymium, gadolinium, ferrite, magnetite,
lodestone, and a rare earth magnet. Although not the case in this embodiment, in some
variations to this embodiment, the carrier 41 may comprise a magnet, such as a

permanent magnet.

By providing that the carrier 41 is a magnetically-attractable carrier 41, when
the article 40 is used with the apparatus 1 shown in Figure 5 and described below, the
carrier 41 is attracted towards the heater 24 of the apparatus 1 by the magnetic field
generated by the magnetic field generator 26 of the apparatus 1, as described in more
detail below. This helps to create surface contact between the heater 24 and the carrier
41, which enables efficient conduction of heat from the heater 24 to the carrier 41 in
order to heat the smokable material 42. In turn, this may provide more efficient
volatilisation of at least one component of the smokable material 42. The carrier 41
should be magnetically-attractable over the expected range of temperatures of the
heating device 20 of the apparatus 1 that will arise in operation, such as for example

150 to 300 degrees Celsius or 170 to 220 degrees Celsius, as discussed below.

Referring to Figure 2 there is shown a schematic cross-sectional view of an
example of another article 50 according to an embodiment of the invention. The article
50 comprises a carrier 51 and smokable material 52 arranged on the carrier 51. The
article 50 of Figure 2 is the same as the article 40 of Figure 1 except for the form of the

carrier 51.

In this embodiment, the carrier 51 comprises a first layer of material 51a and a
second layer of material 51b attached to the first layer of material 51a. The smokable
material 52 is in contact with the first layer of material 51a. In this embodiment, the
material of the first layer of material 51a comprises one or more of a paper, such as
reconstituted tobacco paper, a polymer, and a plastics material. In this embodiment,
the material of the second layer of material 51b is magnetically-attractable. In this
embodiment, the material of the second layer of material 51b is ferromagnetic.
However, in other embodiments this may not be true. In some embodiments, the

material of the second layer of material 51b may be ferrimagnetic. In this embodiment,
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the material of the second layer of material 51b is nickel. However, in respective
variations to this embodiment, the second layer of material 51b may be made of one or
more of the materials discussed above for the carrier 41. Although not the case in this
embodiment, in some variations to this embodiment, the second layer of material 51b

may comprise a magnet, such as a permanent magnet.

In some embodiments, such as that of Figure 2, the smokable material 52 may
be more readily bondable or adherable to the material of the first layer of material 51a
than to the material of the second layer of material 51b. In some embodiments, such as
that of Figure 2, the material of the second layer of material 51b may be more
magnetically-attractable than the material of the first layer of material 5la. In some
embodiments, such as that of Figure 2, the material of the second layer of material 51b
may be more rigid or robust than the material of the first layer of material 51a. Thus,
in some embodiments, the first layer of material 5la may facilitate adhering the
smokable material 52 to the carrier 51, and the second layer of material 51b may make

the carrier 52 magnetically-attractable and more rigid or robust.

In some embodiments, the article 40, 50 is incorporated into a cartridge for use
with apparatus for heating smokable material to volatilise at least one component of the
smokable material. Referring to Figure 3 there is shown a schematic cross-sectional
view of an example of such a cartridge 60 according to an embodiment of the invention.
The cartridge 60 is usable with apparatus for heating smokable material to volatilise at
least one component of the smokable material, such as the apparatus 1 shown in Figure

5 and described below,

The cartridge 60 comprises a housing 65 defining a chamber 66. In this
embodiment, the housing 65 comprises a first housing part 65a and a second housing
part 65b that is non-unitary with the first housing part 65a. The first and second housing
parts 65a, 65b may be made of any suitable material, such as a plastics material. The
first housing part 65a is attached to the second housing part 65b, such as by a snap-fit

connection, adhesive, or the like. In other embodiments, the housing 65 may have a
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different form. For example, in some embodiments the first and second housing parts

65a, 65b may be unitary, such as following welding, e.g. sonic welding.

In this embodiment, air flow inlets 68 extend through the housing 65 for
admitting air into the chamber 66 from an exterior of the housing 65. In other
embodiments, there may be only one air flow inlet 68 in place of the plurality of air
flow inlets 68. In this embodiment, apertures 69 extend through the housing 65. Each
of the apertures 69 is a volatilised material outlet 69 for permitting volatilised material
generated within the chamber 66 by heating of the smokable material 62 to pass from
the chamber 66 out of the housing 65. In other embodiments, there may be only one

aperture 69 in place of the plurality of apertures 69.

In this embodiment, the cartridge 60 comprises an article 50 that corresponds to
the article 50 of Figure 2. In this embodiment, the exterior surface of the cartridge 60
comprises a cavity 67 for receiving a heating device 20 of the apparatus 1 for heating
the smokable material 52 in use. The “exterior surface” may be a surface that envelops
the rest of the cartridge 60, or that delineates the cartridge 60. The exterior surface of
the cartridge 60 comprises a portion that is recessed to provide the cavity 67. In this
embodiment, the carrier 51 defines part of the cavity 67. Thus, the carrier 51 defines

part of the exterior surface of the cartridge 60.

In this embodiment, the cavity 67 has a mouth 67a, first and second trunk
sections 67b, 67¢c, and a closed end 67d. The cavity 67 has a length extending from the
mouth 67a to the closed end 67d, a width perpendicular to the length, and a height
perpendicular to the width and the length. The first trunk section 67b connects the
mouth 67a to the second trunk section 67c, and the second trunk section 67¢ connects
the first trunk section 67b to the closed end 67d. In this embodiment, the second trunk
section 67c¢ is of constant, or substantially constant, cross-sectional shape and size (for
example, the width, the height, the diameter, the dimension, or the area) throughout its
length between the first trunk section 67b and the closed end 67d. On the other hand,
a cross-sectional size (for example, the width, the height, the diameter, the dimension,

or the area) of the first trunk section 67b decreases with distance from the mouth 67a
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so as to have a tapered profile. The tapered profile helps a user to guide the heating

device 20 into the cavity 67 in use.

Referring to Figure 4 there is shown a schematic cross-sectional view of an
example of another cartridge 70 according to an embodiment of the invention. The
cartridge 70 of Figure 4 is the same as the cartridge 60 of Figure 3, except for the
respective forms of the magnetically-attractable carrier and smokable material. Like
elements in Figures 3 and 4 are indicated with like reference numerals and will not be
described again in detail in the interests of conciseness. The cartridge 70 of Figure 4 is
usable with apparatus for heating smokable material to volatilise at least one component
of the smokable material, such as the apparatus 1 shown in Figure 5 and described

below.

The cartridge 70 of Figure 4 comprises a magnetically-attractable carrier 71 that
defines and encircles part of the cavity 67. Thus, the carrier 71 defines part of an
exterior surface of the cartridge 70. The cartridge 70 of Figure 4 also comprises
smokable material 72 that is located within the chamber 66, and that is arranged on and

encircles the carrier 71.

The carrier 71 comprises a first layer of material 71a and a second layer of
material 71b attached to the first layer of material 71a. The smokable material 72 is in
contact with the first layer of material 71a, and the second layer of material 71b defines
the part of the cavity 67. In effect, the first layer of material 71a encircles the second
layer of material 71b. In this embodiment, the material of the first layer of material 71a
comprises one or more of a paper, such as reconstituted tobacco paper, a polymer, and
a plastics material. In this embodiment, the material of the second layer of material 71b
is magnetically-attractable. In this embodiment, the material of the second layer of
material 71b is ferromagnetic. However, in other embodiments this may not be true.
In some embodiments, the material of the second layer of material 71b may be
ferrimagnetic. In this embodiment, the material of the second layer of material 71b is
nickel. However, in respective variations to this embodiment, the second layer of

material 71b may be made of one or more of the materials discussed above for the
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carrier 41. Although not the case in this embodiment, in some variations to this
embodiment, the second layer of material 71b may comprise a magnet, such as a

permanent magnet.

In some embodiments, such as that of Figure 4, the smokable material 72 may
be more readily bondable or adherable to the material of the first layer of material 71a
than to the material of the second layer of material 71b. In some embodiments, such as
that of Figure 4, the material of the second layer of material 71b may be more
magnetically-attractable than the material of the first layer of material 71a. In some
embodiments, such as that of Figure 4, the material of the second layer of material 71b
may be more rigid or robust than the material of the first layer of material 71a. Thus,
in some embodiments, the first layer of material 71a may facilitate adhering the
smokable material 72 to the carrier 71, and the second layer of material 71b may make

the carrier 72 magnetically-attractable and more rigid or robust.

In each of the cartridges 60, 70 of Figures 3 and 4, the cavity 67 is sized and
shaped relative to the heating device 20 of the apparatus 1 so that a space exists between
the heating device 20 and the carrier 51, 71 as the heating device 20 is inserted into the
cavity 67. Thus, the heating device 20 is insertable into the cavity 67 without contacting
the carrier 51, 71. Therefore, rubbing of the heating device 20 against the carrier 51,
71 during insertion of the heating device 20 is minimised or avoided. This can help
reduce or avoid the carrier 51, 71 being torn or otherwise damaged by insertion of the
heating device 20, and reduces wear of the heating device 20. In use, after the heating
device 20 has been inserted into the cavity 67, the carrier 51, 71 is magnetically-
attracted towards a heater 24 of the heating device 20 by a magnetic field generated by
the magnetic field generator 26 of the heating device 20, as discussed in more detail
below. This helps to create surface contact between the heater 24 and the carrier 51,
71, which enables efficient conduction of heat from the heater 24 to the carrier 51, 71
in order to heat the smokable material 52, 72. In turn, this may provide more efficient

volatilisation of at least one component of the smokable material 52, 72.
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In other embodiments, the cavity 67 may have a different shape. For example,
in some embodiments, the cavity 67 is of constant, or substantially constant, cross-
sectional shape and size (for example, the width, the height, the diameter, the
dimension, or the area) throughout its length between the mouth 67a and the closed end

67d.

In each of the cartridges 60, 70 described above, the carrier 51, 71 defines part
of an exterior surface of the cartridge 60, 70 by way of the carrier 51, 71 defining part
of a cavity 67 comprised in the exterior surface of the cartridge 60, 70. In other
embodiments, the carrier may define a part of an exterior surface of the cartridge that
is not part of a cavity comprised in the exterior surface of the cartridge. That is, in some
embodiments, the part of the exterior surface defined by the carrier 51, 71 may not

comprise a recessed portion of the exterior surface.

In some embodiments in which the article is incorporated into a cartridge, the
carrier may take any of the other forms discussed above, and the cartridge may take any

of the other forms discussed above.

Referring to Figure 5, there is shown a partially cut-away perspective view of
an example of an apparatus 1 for heating smokable material to volatilise at least one
component of the smokable material according to an embodiment of the invention. The
apparatus 1 is usable with the cartridges 60, 70 and variants thereof discussed above
with reference to Figures 3 and 4. The apparatus 1 comprises a body 10 and a
mouthpiece 30. The outward appearance of the apparatus 1 when assembled is defined

by the combination of the body 10 and the mouthpiece 30.

The body 10 is generally tubular and elongate, has first and second opposite
longitudinal ends 11, 12, and defines an interface for co-operating with the cartridge
60, 70. In this embodiment, the interface comprises a recess 13 for receiving the
cartridge 60, 70. In other embodiments, the interface can take a different form, such as
a shelf, a surface, or a projection, and optionally requires mechanical mating with the

cartridge 60, 70 in order to co-operate with the cartridge 60, 70. The first longitudinal
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end 11 of the body 10 defines an opening 14 into the recess 13 at a first end of the recess
13. The opening 14 is shaped and sized so that the cartridge 60, 70 is movable through
the opening 14 to allow a user to insert the cartridge 60, 70 into the recess 13 and/or to
remove the cartridge 60, 70 from the recess 13, as will be described in more detail
below. The body 10 houses electrical components of the apparatus 1. The electrical
components in this embodiment comprise an electrical power source 15, a controller
16, an actuator 17, and a heating device 20. In this embodiment, the heating device 20

comprises a support 22, the heater 24, and the magnetic field generator 26.

In this embodiment, the mouthpiece 30 is generally tubular and elongate and
has first and second opposite longitudinal ends 31, 32. The mouthpiece 30 comprises
an inlet 34 at the second longitudinal end 32 of the mouthpiece 30, an outlet 35 at the
first longitudinal end 31 of the mouthpiece 30, and a channel 36 fluidly connecting the
inlet 34 with the outlet 35. The second longitudinal end 32 of the mouthpiece 30
comprises a connector (not shown) that is releasably engageable with a connector (not
shown) of the first longitudinal end 11 of the body 10, so as to connect the mouthpiece
30 to the body 10. In other embodiments, the mouthpiece 30 and the body 10 may be
permanently connected, such as through a hinge or flexible member. When the
apparatus 1 is in use, the first longitudinal end 31 of the mouthpiece 30 forms a first
longitudinal end of the apparatus 1, and the second longitudinal end 12 of the body 10

forms a second longitudinal end of the apparatus 1.

The mouthpiece 30 is locatable relative to the body 10 so as to cover the opening
14 into the recess 13. When the mouthpiece 30 is so located relative to the body 10,
the first longitudinal end 31 of the mouthpiece 30 forms the first longitudinal end of the
apparatus 1, and the channel 36 of the mouthpiece 30 is in fluid communication with
the recess 13 via the inlet 34 of the mouthpiece 30. In some embodiments, the
mouthpiece 30 may include a feature that would contact the cartridge 60, 70 when the
cartridge 60, 70 is in the recess 13, to press the cartridge 60, 70 into the recess 13 and
help ensure that the cartridge 60, 70 is correctly positioned relative to the heating device

20.
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In this embodiment, the heating device 20 projects into the recess 13 from a
second end of the recess. The heating device 20 extends along a longitudinal axis of
the recess 13. In other embodiments, the heating device 20 may project into the recess
13 from other than the second end of the recess 13, such as from a side of the recess 13
that extends from the first end of the recess 13 to the second end of the recess 13. In
some embodiments, the heating device 20 may form a side of the recess 13, rather than
project into the recess 13 as such. The heating device 20 has a rectangular cross-
sectional shape in a plane perpendicular to the axis. However, in other embodiments,
the cross-sectional shape of the heating device 20 may be other than rectangular, such
as square, elliptical, cylindrical or polygonal. The heating device 20 is for reception
into the cavity 67 of the cartridge 60 shown in Figure 3 or the cavity 67 of the cartridge
70 shown in Figure 4. The heating device 20 has a length in the direction of the axis, a
width perpendicular to the length, and a height perpendicular to the width and the
length. The width and height of the heating device 20 are less than the width and height,
respectively, of the cavities 67 of the cartridges 60, 70, to facilitate insertion of the
heating device 20 into one of the cavities 67 as discussed above. The body 10 comprises
a retainer 18 that is fixed to the heating device 20 so as to retain the heating device 20

in position relative to the body 10.

The support 22 is for supporting the heater 24 and, in this embodiment, the
magnetic field generator 26. In this embodiment, the support 22 is an electrical
insulator and is resistant to heat. More particularly, the support 22 is resistant to heat
at least over the expected range of temperatures of the heater 24 that will arise in
operation, such as for example 150 to 300 degrees Celsius or 170 to 220 degrees
Celsius. In this embodiment, the support is a ceramic, but in other embodiments the
support may be made from another material, such as polyimide. As discussed
elsewhere herein, the controller 16 is in some embodiments arranged to ensure that the
heater 24 is heated to a temperature within this range. Accordingly, the support 22 is

able to withstand the heating of the heater 24 during use of the apparatus 1.

In this embodiment, the heater 24 comprises electrically-conductive material.

In this embodiment, the electrically-conductive material is copper, but in other
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embodiments the electrically-conductive material may comprise any one or more of a
metal, a metal alloy, steel, stainless steel, copper and nichrome. In this embodiment,
the electrically-conductive material has been etched in such a manner as to be patterned
to provide electrically-conductive tracks. In other embodiments, the electrically-
conductive material may be printed in such a manner as to be patterned, or may be
patterned by some other process. In still further embodiments, the electrically-
conductive material may be non-patterned. The heater 24 is heatable by passing an
electric current through the electrically-conductive material. By suitably patterning the
electrically-conductive material, a cross sectional area and length of an electric current
flow-path in the electrically-conductive material are set, so that heating of the heater 24
can be achieved by passing a predetermined electric current through the electrically-

conductive material.

In this embodiment, the magnetic field generator 26 comprises an electromagnet
26. In other embodiments, the magnetic field generator 26 may take a different form.
For example, in some embodiments, the magnetic field generator 26 may be a
permanent magnet. The magnetic field generator 26 is for generating a magnetic field
for attracting magnetically-attractable material towards the heater 24. In this
embodiment, the magnetic field generator 26 is arranged relative to the recess 13 and
the heater 24 so that, when the cartridge 60, 70 is received in the recess 13 with the
heating device 20 inserted in the cavity 67 of the cartridge 60, 70, the magnetic field
generator 26 is for generating a magnetic field for attracting the magnetically-
attractable carrier 51, 71 towards the heater 24. This helps to create surface contact
between the heater 24 and the carrier 51, 71, which enables efficient conduction of heat
from the heater 24 to the carrier 51, 71 in order to heat the smokable material 52, 72
arranged thereon. The magnetic field generator 26 should be for generating a magnetic
field for attracting magnetically-attractable material towards the heater 24 over the
expected range of temperatures of the heating device 20 of the apparatus 1 that will
arise in operation, such as for example 150 to 300 degrees Celsius or 170 to 220 degrees

Celsius.
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Referring to Figure 6, there is shown a schematic view of the heating device 20
of the apparatus 1 of this embodiment. In this embodiment, the heater 24 is at a first
surface of the heating device 20, and the support 22 forms a second, opposite surface
of the heating device 20. Moreover, in this embodiment, the magnetic field generator
26 is located within the support 22 and out of direct contact with the heater 24. That is,
within the housing device 20, the heater 24 is electrically insulated from the magnetic
field generator 26 by material of the support 22. In other embodiments, this may not
be true. In other embodiments, the heating device 20 may take a different form. For
example, in some embodiments, the magnetic field generator 26 may form the second
surface of the heating device 20, or may be at the first surface of the heating device 20
with the heater 24. In some embodiments, the magnetic field generator 26 may be
separate or spaced from the heating device 20. In any event, the magnetic field
generator 26 should be located relative to the heater 24 so as to be operable to generate

a magnetic field for attracting magnetically-attractable material towards the heater 24.

In this embodiment, the electrical power source 15 is a rechargeable battery. In
other embodiments, the electrical power source 15 may be other than a rechargeable

battery, such as a non-rechargeable battery or a capacitor.

The controller 16 is for causing and controlling heating of the heater 24. More
specifically, in this embodiment, the controller 16 is for controlling the supply of
electrical power from the electrical power source 15 to the heater 24. In this
embodiment, the controller 16 also is for controlling generation of the magnetic field
by the magnetic field generator 26. More specifically, in this embodiment, the
controller 16 is for controlling the supply of electrical power from the electrical power

source 15 to the magnetic field generator 26.

In this embodiment, the controller 16 is for causing heating of the heater 24
simultaneously with generation of the magnetic field by the magnetic field generator
26. Thus, the controller 16 is operable to cause the heater 24 to heat at the same time
as causing the magnetic field generator 26 to generate the magnetic field. The heater

24 may be connected to the controller 16 in series or in parallel with the magnetic field
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generator 26. In some embodiments, the controller 16 may be for causing heating of
the heater 24 and for causing generation of the magnetic field by the magnetic field
generator 26 independently of the heating of the heater 24. Thus, the controller 16 may
be operable to cause the heater 24 to heat independently of causing the magnetic field
generator 26 to generate the magnetic field. In some embodiments, the controller 16
may be operable in the simultaneous and the independent mode, and the mode of
operation of the controller 16 is selectable, such as by a user. In this embodiment, the
controller 16 comprises an integrated circuit (IC), such as an IC on a printed circuit

board (PCB). In other embodiments, the controller 16 may take a different form.

The controller 16 is operated in this embodiment by user-actuation of the
actuator 17. The actuator 17 is located at the exterior of the body 10 and takes the form
of a push-button. In other embodiments, a different form of actuator 17 may be
provided, such as a toggle switch, a dial, or the like. Actuation of the actuator 17 by a
user causes the controller 16 (a) to cause an electric current to be applied across the
magnetic field generator 26, so as to cause the magnetic field generator 26 to generate
the magnetic field, and (b) to cause an electric current to be applied across the
electrically-conductive material of the heater 24, so as to cause the heater 24 to heat.
Such actuation of the actuator 17 may cause completion of an electrical circuit in the

controller 16.

As the electric current is so applied across the electrically-conductive material,
the heater 24 heats up. In this embodiment, the electrical resistance of the electrically-
conductive material changes as the temperature of the heater 24 increases. The
controller 16 monitors the electrical resistance of the heated electrically-conductive
material, and then adjusts the magnitude of the electrical current applied across the
electrically-conductive material on the basis of the monitored electrical resistance as
necessary, in order to ensure that the temperature of the heater 24 remains within the
above-discussed temperature range of about 150 degrees Celsius to about 300 degrees
Celsius, or about 170 degrees Celsius to about 220 degrees Celsius. Within this
temperature range, the smokable material 52, 72 in the cartridge 60, 70 is heated

sufficiently to volatilise at least one component of the smokable material 52, 72 without
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combusting the smokable material 52, 72. Accordingly, the controller 16, and the
apparatus 1 as a whole, is arranged to heat the smokable material 52, 72 to volatilise
the at least one component of the smokable material 52, 72 without combusting the
smokable material 52, 72. In other embodiments, the temperature range of heating may

be other than this range.

In other embodiments, the temperature of the heater 24 may be controlled in a
different manner. For example, in some embodiments the controller 16 may monitor a
current flow through the electrically-conductive material, or an output from a sensor for
sensing a temperature of, or proximate, the heater 24, and then adjust the magnitude of
the electrical current applied across the electrically-conductive material on the basis of
the monitored current flow as necessary, in order to ensure that the temperature of the
heater remains within the above-discussed temperature range. Other ways of

controlling the temperature of the heater 24 could be used in other embodiments.

In some embodiments, the heating device 20 may comprise a plurality of
magnetic field generators and an associated plurality of heaters. In some such
embodiments, the controller 16 may be for causing a first subset (e.g. one) of the
magnetic field generators to generate a magnetic field for attracting magnetically-
attractable material towards a first subset (e.g. one) of the heaters, and for causing just
the first subset of the heaters to become heated. On a future operation of the apparatus,
the controller 16 may cause a second subset (e.g. one) of the magnetic field generators
to generate a magnetic field for attracting magnetically-attractable material towards a
second subset (e.g. one) of the heaters, and for causing just the second subset of the
heaters to become heated. Thus, when the apparatus is used with a cartridge comprising
a plurality of charges, such as discrete charges, of smokable material that respectively
align with the plurality of heaters when the cartridge co-operates with the interface of
the apparatus, successive one(s) of the charges may be heated on successive operations

of the apparatus.

Although not shown in the Figures, the body 10 has an inlet for admitting air

into the apparatus 1 from an exterior of the apparatus 1, and the retainer 18 has a hole
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therethrough which places the recess 13 in fluid communication with the inlet.
Therefore, when the mouthpiece 30 is connected to the body 10 to assemble the
apparatus 1, there is defined an overall flow path that extends from the exterior of the
apparatus 1, then through the inlet, then through the hole in the retainer 18, then through
the recess 13, then through the channel 36 of the mouthpiece 30 to the exterior of the

apparatus 1.

An exemplary operation of the apparatus 1 of this embodiment will now be
described. A user ensures that the mouthpiece 30 is at a location relative to the body
10 at which the cartridge 60, 70 is movable through the opening 14. The user then
passes the cartridge 60, 70 through the opening 14 and into the recess 13, so as to locate
the cartridge 60, 70 within the recess 13 with the heating device 20 in the cavity 67 of
the cartridge 60, 70. The user then moves the mouthpiece 30 relative to the body 10 to
a location at which the mouthpiece 30 covers the opening 14, with the first longitudinal
end 31 of the mouthpiece 30 forming the first longitudinal end of the apparatus 1, and
with the channel 36 of the mouthpiece 30 in fluid communication with the recess 13 via
the inlet 34 of the mouthpiece 30. The mouthpiece 30 is retained at this location through

engagement of the connector of the mouthpiece 30 with the connector of the body 10.

When the actuator 17 is subsequently actuated by the user, the controller 16 is
operated to cause electric currents to be applied across the magnetic field generator 26
and across the electrically-conductive material of the heater 24. This application of the
electric currents causes the magnetic field generator 26 to generate the magnetic field
and to move the carrier 51, 71 of the cartridge 60, 70 towards the heater 24. In
embodiments in which the carrier 51, 71 is flexible or bendable, this moving may
comprise flexing or bending of the carrier 51, 71. The application of the electric
currents also causes the heater 24 to heat up so as to heat the smokable material 52, 72
of the cartridge 60, 70. This causes at least one component of the smokable material
52, 72 to volatilise without combusting the smokable material 52, 72. The user draws
on the outlet 35 of the mouthpiece 30. This causes a reduction in pressure in the recess
13, which causes air to be drawn into the recess 13 and the chamber 66 via the inlet of

the body 10 and the hole in the retainer 18, in turn. Typically, this causes the volatilised
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component(s) of the smokable material 52, 72 to be cooled, so that they condense to
form an aerosol in the chamber 66. The user’s continued drawing causes the aerosol to
be drawn from the chamber 66 and into the user’s mouth via the apertures 69 of the
cartridge 60, 70 and the channel 36 of the mouthpiece 30. Each time air is drawn into
the chamber 66, aerosol is produced. This can be repeated until the volatile

component(s) of the smokable material 52, 72 are exhausted.

When all, or substantially all, of the volatile component(s) of the smokable
material 52, 62 of the cartridge 60, 70 has/have been spent, the user may move the
mouthpiece 30 relative to the body 10 to a location at which the cartridge 60, 70 is
movable through the opening 14. The user may then remove the cartridge 60, 70 from
the recess 13 via the opening 14. The user can subsequently insert another, unspent

cartridge 60, 70 into the recess 13 and repeat the above process.

In some embodiments, the cartridge 60, 70 is retained in the recess 13 by the
magnetic-attraction of the magnetic field on the carrier 51, 71. In some embodiments,
the controller 16 is for causing the magnetic field generator 26 to cease generating the
magnetic field at the same time as, or after, causing the heater 24 to cease heating. Such
operations may be caused by user-actuation (or user-deactivation) of the actuator 17,
by the controller 16 determining that a predetermined time period has passed since the
heater 24 began heating, or by the mouthpiece 30 being moved relative to the body 10.
Accordingly, in some embodiments, the heater 24 and carrier 51, 71 have some time to
cool before the user is able easily to remove the cartridge 60, 70 from the recess 13.
This helps to reduce the risk of a user coming into contact with a hot surface during use

of the apparatus 1.

In a variation to the apparatus 1 discussed above with reference to Figures 5 and
6, the heating device 20 of the apparatus may take the form shown in Figure 7 while all
other elements of the apparatus are as described above for the apparatus 1 of Figures 5
and 6. In this embodiment of the apparatus, the heater 24 comprises a first heater
portion 24a and a second heater portion 24b. The first heater portion 24a is at the first

surface of the heating device 20, and the second heater portion 24b is at the second,
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opposite surface of the heating device 20. Moreover, in this embodiment, the magnetic
field generator 26 is located within the support 22 and out of direct contact with the
heater 24. That is, within the housing device 20, the first and second heater portions
24a, 24b are electrically insulated from the magnetic field generator 26 by material of
the support 22. In this embodiment, the magnetic field generator 26 may be located
relative to the first and second heater portions 24a, 24b so as to be operable to generate
a magnetic field for attracting magnetically-attractable material towards each of the first
and second heater portions 24a, 24b. The apparatus comprising the heating device 20
of Figure 7 is particularly suitable for use with the cartridge 70 shown in Figure 4. Each
of the first and second heater portions 24a, 24b is operable to heat a respective portion
of the carrier 71, and a respective portion of the smokable material 72 arranged thereon,

at opposite sides of the cavity 67 of the cartridge 70.

While the apparatuses 1 discussed above are usable with the cartridges 60, 70
shown in Figures 3 and 4, the apparatuses 1 are also usable with the articles 40, 50 and
variants thereof discussed above with reference to Figures 1 and 2. The magnetic field
generator 26 of the apparatus 1 of Figures 5 and 6 is operable to generate a magnetic
field for attracting the magnetically-attractable carrier 41, 51 of the articles 40, 50
towards the heater 24. Similarly, the magnetic field generator 26 of the apparatus
described with reference to Figure 7 is operable to generate a magnetic field for
attracting the magnetically-attractable carrier 41, 51 of the articles 40, 50 towards one

of the first and second heater portions 24a, 24b.

In each of the above described embodiments, the smokable material 42, 52, 72
comprises tobacco. However, in respective variations to each of these embodiments,
the smokable material 42, 52, 72 may consist of tobacco, may consist substantially
entirely of tobacco, may comprise tobacco and smokable material other than tobacco,
may comprise smokable material other than tobacco, or may be free of tobacco. In
some embodiments, the smokable material 42, 52, 72 may include an aerosol forming

agent, such as glycerol.
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In each of the above described embodiments, the article or cartridge 40, 50, 60,
70 is a consumable article or cartridge. Once all, or substantially all, of the volatile
components(s) of the smokable material 42, 52, 72 in the article or cartridge 40, 50, 60,
70 has/have been spent, the user may remove the article or cartridge 40, 50, 60, 70 from
the apparatus 1 and dispose of the article or cartridge 40, 50, 60, 70. The user may
subsequently re-use the apparatus 1 with another of the articles or cartridges 40, 50, 60,
70. However, in other respective embodiments, the article or cartridge 40, 50, 60, 70
may be non-consumable, and the apparatus 1 and the article or cartridge 40, 50, 60, 70
may be disposed of together once the volatile components(s) of the smokable material

42, 52,72 has/have been spent.

In some embodiments, an apparatus 1 discussed above may be sold, supplied or
otherwise provided separately from the article 40, 50 or cartridge 60, 70 with which the
apparatus 1 is usable. However, in some embodiments, the apparatus 1 and one or more

of the articles 40, 50 or cartridges 60, 70 may be provided together as a kit.

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 superior apparatus for
heating smokable material to volatilise at least one component of the smokable material,
and superior articles and cartridges for use with such apparatus. 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 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. Apparatus for heating smokable material to volatilise at least one component of
the smokable material, the apparatus comprising:

a heater; and

a magnetic field generator for generating a magnetic field for attracting

magnetically-attractable material towards the heater.

2. Apparatus according to claim 1, wherein the magnetic field generator comprises

an electromagnet.

3. Apparatus according to claim 1 or claim 2, comprising a controller for causing
heating of the heater simultaneously with generation of the magnetic field by the

magnetic field generator.

4. Apparatus according to any of claims 1 to 3, comprising a controller for causing
heating of the heater and for causing generation of the magnetic field by the magnetic

field generator independently of the heating of the heater.

5. Apparatus according to any of claims 1 to 4, wherein the apparatus defines a
recess for receiving an article or cartridge comprising a magnetically-attractable carrier
and smokable material arranged on the carrier, wherein the heater is in a heating device

that projects into the recess.

6. Apparatus according to claim 5, wherein the magnetic field generator is in the

heating device.

7. An article for use with apparatus for heating smokable material to volatilise at
least one component of the smokable material, the article comprising:
a carrier; and

smokable material arranged on the carrier;
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the carrier comprising a permanent magnet to enable the article to be attracted

by a magnetic field generator of an apparatus for heating the smokable material.

8. An article according to claim 7, wherein the smokable material is bonded to the
carrier.
9. An article according to claim 7 or claim 8, wherein the carrier comprises a first

layer of material and a second layer of material attached to the first layer of material,

wherein the smokable material is in contact with the first layer of material.

10. An article according to claim 9, wherein the material of the second layer of

material is more magnetically-attractable than the material of the first layer of material.

11. A cartridge for use with apparatus for heating smokable material to volatilise at
least one component of the smokable material, the cartridge comprising an article

according to any of claims 7 to 10.

12. A cartridge according to claim 11, comprising a housing defining a chamber,
wherein the carrier defines part of an exterior surface of the cartridge, and wherein the

smokable material is located within the chamber.

13. A cartridge according to claim 12, wherein the housing has an air flow inlet
extending therethrough for admitting air into the chamber from an exterior of the

housing.

14. A cartridge according to claim 12 or claim 13, wherein the housing has a
volatilised material outlet extending therethrough for permitting volatilised material to

pass from the chamber out of the housing.

15. A cartridge according to any of claims 12 to 14, wherein the exterior surface of
the cartridge comprises a cavity for receiving a heating device for heating the smokable

material, and wherein the carrier defines at least part of the cavity.
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16. A kit comprising an article according to any of claims 7 to 10 or a cartridge
according to any of claims 11 to 15, and apparatus having a heating device comprising
a heater for heating the smokable material to volatilise at least one component of the

smokable material.

17. A kit according to claim 16, wherein the apparatus comprises a controller for
controlling heating of the heater so as to cause heating of the smokable material to
volatilise the at least one component of the smokable material without combusting the

smokable material.

18. A kit according to claim 16 or claim 17, wherein the apparatus is according to
any of claims 1 to 6, and the magnetic field generator of the apparatus is for generating

a magnetic field for attracting the magnetically-attractable carrier towards the heater.
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