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(54) VAPOUR GENERATING DEVICE

(57) There is provided a vapour generating device
comprising: a heating compartment extending along a
first direction;an induction heating coil arranged around
the heating compartment and extending along the first
direction and being arranged to inductively heat at least
one induction heatable element being positioned in the
heating compartment to thereby heat a vapour generat-
ing substance to produce a vapour; a power supply; a
converting circuit configured to convert a direct current
supplied from the power supply into an alternating current
or a pulsating current and apply the alternating current
or pulsating current to the induction heating coil; and a
control unit configured to:

- control the converting circuit to apply a first alternating
current or a first pulsating current to the induction heating
coil;
- identify at least one parameter of the at least one in-
duction heatable element positioned in the heating com-
partment based on an interaction between the first alter-
nating current or the first pulsating current and the at least
one induction heatable element; and
- select at least one setting for controlling the heating of
the at least one induction heatable element by the induc-
tion heating coil based on the identified at least one pa-
rameter of the at least one induction heatable element.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a vapour gen-
erating device and in particular relates to tuning of set-
tings of a vapour generating device for inductively heating
a vapour generating substance.

BACKGROUND

[0002] In the recent years devices which heat rather
than burn or cause combustion of a substance to gener-
ate a vapour for inhalation by a user have become in-
creasingly popular.
[0003] Such devices, commonly named vapour gen-
erating devices, are commonly handheld device. In gen-
eral, such handheld vapour generating device may be
said to belong to two groups: electronic cigarettes and
tobacco vapour devices. Electronic cigarettes also called
e-cigarettes, vaporizers or cig-a-likes are vapour gener-
ating device that simulate tobacco smoking and do not
contain tobacco. These devices generate inhalable va-
pour by heating a liquid solution containing flavour re-
leasing substance. An example of flavour releasing sub-
stance is nicotine. The liquid solution is also called e-
liquid.
[0004] The tobacco vapour devices, also known as
heated tobacco products, on the other hand contain to-
bacco that is heated but not burned to create an inhalable
vapour.
[0005] In general, such e-liquid used in electronic cig-
arettes or tobacco used in tobacco vapour products may
be called a vapour generating substance. Normally, the
vapour generating substance is placed in a container,
that may also be called cartridge or tobacco stick, that
can be inserted in and removed from the vapour gener-
ating device by the user. Therefore, the container in which
the vapour generating substance is placed is a consum-
able article and is also called a consumable.
[0006] Regarding the heating of the vapour generating
substance in the consumable article, different vapour
generating device may apply different approaches. One
simple approach is based on electrical heating also
known as resistive heating and involves providing an
electrical power to a heating element which is in direct
or indirect contact with the vapour generating substance.
When the user activates the vapour generating device
electrical power is provided to the heating element. The
heating element is heated, which in turn heats the vapour
generating substance to generate vapour that can be in-
haled by the user.
[0007] Other approach is based on induction heating.
In this approach an induction heating coil is provided in
the vapour generating device and in addition at least one
induction heatable element is provided in the vapour gen-
erating device or more commonly in the consumable ar-
ticle. The induction heatable element is also called a sus-

ceptor. The susceptor may be in direct or an indirect con-
tact with the vapour generating substance or may be ar-
ranged in the vicinity of the vapour generating substance.
When changing electric current is provided to the induc-
tion heating coil, an electromagnetic field (EM) is gener-
ated. The susceptor being placed in the electromagnetic
field absorbs the electromagnetic energy and converts it
to heat. With the generated heat the vapour generating
substance is heated and vapour is generated that can
be inhaled by the user.
[0008] Very often the susceptor is placed in the con-
sumable article and arranged such that it is surrounded
by the vapour generating substance. In other words, the
susceptor is arranged such that it is buried completely or
at least partly in the vapour generating substance. This
way of providing the susceptor requires highly precise
control of the position of the susceptor within the con-
sumable article in order that the susceptor absorbs opti-
mally the generated electromagnetic field to thereby op-
timally heat the vapour generating substance to produce
vapour. However, since a different susceptor is placed
in each consumable article it is expected that small dif-
ferences may exist between the different susceptors due
to, for example, manufacturing tolerances of the different
susceptors. By way of example, such small differences
may exist with respect to the shape or the material such
as metal alloy composition of the susceptor or the position
of the susceptor in the consumable article.
[0009] Therefore, during the manufacturing of the con-
sumable article it is needed that a precise diagnostic, for
example an x-ray scanner or similar, is used in the man-
ufacturing line to check whether the susceptor in the con-
sumable article is within the prescribed specifications.
The prescribed specifications may include specifications
as to the position, size, shape, thickness, material com-
position and similar of the susceptor. For this, normally,
the susceptor position, size, material, thickness and/or
shape are measured. As a result, some of the susceptors
and consequently some of the consumable articles may
be rejected which decreases the production yield of con-
sumable articles and impacts the product costs as well
as results in higher manufacturing costs and higher man-
ufacturing testing costs. In addition, the time between
production of the susceptor and its actual use has also
influence on the properties of the susceptor since this
storage time as well as the storage conditions influences
the rusting or the oxidation degree of the susceptor.
[0010] Therefore, there is a need for providing for using
as much as possible produced consumable articles to
thereby increase as much as possible the production
yield as well as reducing the manufacturing costs and
the manufacturing test costs of consumable articles.

SUMMARY

[0011] The mentioned problems and objects are met
by the subject-matter of the independent claims. Advan-
tageous embodiments are defined in the dependent
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claims.
[0012] According to one aspect of the present invention
there is provided a vapour generating device comprising:
a heating compartment extending along a first direction;
an induction heating coil arranged around the heating
compartment and extending along the first direction and
being arranged to inductively heat at least one induction
heatable element being positioned in the heating com-
partment to thereby heat a vapour generating substance
to produce a vapour; a power supply; a converting circuit
configured to convert a direct current supplied from the
power supply into an alternating current or a pulsating
current and apply the alternating current or pulsating cur-
rent to the induction heating coil; and a control unit con-
figured to:

- control the converting circuit to apply a first alternat-
ing current or a first pulsating current to the induction
heating coil;

- identify at least one parameter of the at least one
induction heatable element positioned in the heating
compartment based on an interaction between the
first alternating current or the first pulsating current
and the at least one induction heatable element; and

- select at least one setting for controlling the heating
of the at least one induction heatable element by the
induction heating coil based on the identified at least
one parameter of the at least one induction heatable
element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Embodiments of the present invention which
are presented for better understanding the inventive con-
cept of the present invention, but which are not to be
seen as limiting the present invention, will now be de-
scribed with reference to the figures in which:

Fig. 1A shows a schematic view of the vapour
generating device 1 according to the
embodiment of the present invention;

Fig. 1B shows a schematic view of a consum-
able article 100 to be inserted in the
vapour generating device 1 of the em-
bodiment of the present invention;

Fig. 1C shows a schematic view of the vapour
generating device 1 according to the
embodiment of the present invention
with an inserted consumable;

Fig. 2A shows a schematic view of the func-
tional components of the vapour gen-
erating device 1 of the embodiment of
the present invention.

Fig. 2B shows a schematic view of the func-
tional components of the vapour gen-
erating device 1 of the embodiment of
the present invention with the consum-
able article 100 inserted into the va-
pour generating device 1.

Fig. 3A shows a schematic view of a part of
the vapour generating device 1 ac-
cording to the embodiment of the
present invention.

Fig. 3B shows schematically examples of a
structure of a consumable article 100
to be used with the vapour generating
device 1 according to the embodiment
of the present invention.

Fig. 4A, 4B show schematically the principles of
interaction between an applied chang-
ing current to the induction heating coil
and the at least one induction heatable
element according to the embodiment
of the present invention.

Fig. 5A to 5D show schematically different configu-
rations for detecting the interaction be-
tween an applied changing current to
the induction heating coil and the at
least one induction heatable element
according to the embodiments of the
present invention.

Fig. 6A to 6D show schematically examples of a part
of the vapour generating device ac-
cording to the embodiments of the
present invention.

Fig. 7, 8 and 9 show schematically a circuit diagram
of components of the vapour generat-
ing device according to the embodi-
ments of the present invention.

Fig. 10 is a flow diagram of the steps of con-
trolling the vapour generating device
according to the embodiment of the
present invention.

DETAILED DESCRIPTION

[0014] The present invention proposes automatically
detecting the variability of the susceptor arranged in the
consumable article, said consumable article comprising
a vapour generating substance to be heated by the sus-
ceptor to produce vapour. The term variability is to be
understood as a variance in parameters of the susceptor
from parameters being defined as standard parameters.
The standard parameters may be defined by the manu-
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facturer of the vapour generating device and/or of the
consumable article. The parameters may include one or
more of a shape of the susceptor, size of the susceptor
such as its length and/or thickness, position of the sus-
ceptor within the consumable article, material composi-
tion of the susceptor such as for example material alloy
variation of the susceptor, degree of oxidation and/or sim-
ilar.
[0015] The present invention proposes further allowing
the vapour generating device to tune its settings thereby
optimizing them for the specific inserted susceptor. This
results in higher production yield of consumable articles
since the vapour generating device can accept larger tol-
erances between susceptors of different consumable ar-
ticles, and further results in reduced manufacturing costs
and reduced manufacturing tests costs as well as in-
creased device efficiency and increased sensorial expe-
rience for the user since the settings of the vapour gen-
erating device are optimized for the specific inserted sus-
ceptor.
[0016] Figure 1A shows a schematic view of a vapour
generating device 1 according to an embodiment of the
present invention.
[0017] The vapour generating device 1 according to
the embodiment of the present invention may be a hand-
held device. The vapour generating device 1 may have,
as shown in figure 1A a pebble-like shape. However, the
shape of the vapour generating device 1 is not limited to
a pebble-like shape and other shapes are also possible,
for example a cylindrical shape. The vapour generating
device 1, as it is shown in figure 1A, comprises a housing
2. The vapour generating device 1, as shown in figure
1A may further comprise an access portion. The access
portion is arranged normally but not limited to in the top
end part of the vapour generating device 1 and may com-
prise access means 13 for opening and closing an open-
ing to a heating compartment of the vapour generating
device 1. In the heating compartment, via the access
portion, a user may place at least one consumable article
100 (example being shown in figure 1B) comprising va-
pour generating substance. In the heating compartment
the vapour generating substance is heated by a power
supplied by a power supply.
[0018] The housing 2 of the vapour generating device
1 may have a smooth outer surface which together with
the pebble-like shape provides a physical ergonomic ad-
vantage for the user. The housing 2 houses at least the
mentioned heating chamber and houses further compo-
nents of the vapour generating device 1 as elaborated
below. The material of the housing 2 may be a metal or
a polymer-based material or a composition of both.
[0019] The user can place a consumable article 100
(example being shown in figure 1B) containing a vapour
generating substance into the heating chamber by, for
example, operating the access means 13 for opening
and closing the opening to the heating compartment of
the vapour generating device 1.
[0020] The access means 13 may comprise in one em-

bodiment of the present invention, for example, a lid that
can at least be partly removed from the housing 2 to
thereby expose the opening of the heating compartment.
In other embodiment of the present invention the access
means 13 may comprise, for example, a slider. The slider
13 may be moved between two positions such as opened
position and closed position for exposing and covering
the opening of the heating compartment. In still other
embodiment of the present invention the access means
may comprise, for example, a trap door.
[0021] As it is further shown in figure 1A the vapour
generating device 1 may comprise on the outer side of
the housing 2 indication/operation means 3. The indica-
tion/operation means 3 may comprise input means (com-
prising for example one or more buttons or one or more
touch buttons on a display) for controlling, for example
turning on or off the vapour generating device 1. The
indication/operation means 3 may in addition or alterna-
tively comprise other means, for example one or more
light emitting devices and/or a display for indicating dif-
ferent information to the user such as the current status
of the power supply, for example the remaining amount
of charge in the power supply and/or the amount of con-
sumption of the vapour generating substance in the con-
sumable article 100 and similar.
[0022] Figure 1B shows a schematic view of the con-
sumable article 100 to be inserted in the vapour gener-
ating device 1 according to the embodiment of the
present invention. The consumable article 100 may be a
stick comprising tobacco and/or tobacco material and/or
other suitable substance that is heated but not burned in
the heating compartment to create an inhalable vapour.
The term "vapour" may be used interchangeably with the
term "aerosol".
[0023] The consumable article 100 may have an elon-
gated form, for example a cylindrical form as shown in
figure 1B. The consumable article 100 may be partitioned
in two parts: the first part 110 may be a filter portion or
may comprise a filter portion, while in the second part
150 the vapour generating substance is arranged as will
be elaborated in more details further below. In the second
part 150 also at least one induction heatable element
also called susceptor is arranged.
[0024] Figure 1C shows a schematic view of the vapour
generating device 1 according to the embodiment of the
present invention with an inserted consumable article
100. As it is seen in figure 1C, when the consumable
article 100 is inserted in the vapour generating device 1
the first part of the consumable article 100 is entirely or
at least partly extending outside of the vapour generating
device 1 so that the user can thereby inhale the generated
vapour by placing this part at least partly in the mouth.
As further shown in figure 1C, when the consumable ar-
ticle 100 is inserted in the vapour generating device 1
the access means 13 are moved to expose the opening
of the heating compartment so that the user can insert
the consumable article 100 in the heating compartment.
[0025] It is to be understood that the consumable arti-
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cle 100 to be used with the vapour generating device 1
of the present invention does not need to comprise the
first part 110 which is a filter portion or may comprise a
filter portion. In other words, the consumable article 100
may only comprise the second part 150 in which the va-
pour generating substance is arranged. In such case, for
example the vapour generating device 1 may comprise
a mouthpiece or other suitable part through which the
user can inhale the generated vapour. However, in such
a case a mouthpiece or other part is not obligatory. In
addition, in embodiments of the present invention in
which the consumable article 100 comprises the first part
100, the vapour generating device 1 may still comprise
a mouthpiece.
[0026] Figure 2A shows a schematic view of the func-
tional components of the vapour generating device 1 of
the embodiment of the present invention. Figure 2B
shows a schematic view of the functional components of
the vapour generating device 1 of the embodiment of the
present invention with the consumable article 100 being
inserted in the vapour generating device 1.
[0027] The heating compartment 11 mentioned above
may be such that the user can place one consumable
article 100 at a time or the user may place more than one
consumable article 100 at a time. In the following, it will
be assumed that the heating compartment 11 is such
that the user can place one consumable article 100 at a
time in the heating compartment 11. The heating com-
partment 11 may also have a cylindrical form as well as
the consumable article 100. The form of the consumable
article 100 and the form of the heating chamber 11 are
not to be seen as limiting to the present invention. The
heating compartment 11 extends along a first direction,
which in figure 2A is the up-down direction. The user
places the consumable article 100 in the heating com-
partment 11 by operating the access means 13 to expose
the opening of the heating compartment 11. Figure 1B
shows a schematic view of the vapour generating device
1 with the inserted consumable 100.
[0028] For inserting the consumable article 100, in this
embodiment of the present invention, the user places the
access means 13 in the opened position and inserts the
consumable 100 in the heating compartment 11 via the
thereby exposed opening. By way of example, when the
access means 13 is a slider the user slides the slider to
the side as shown in figure 1C and figure 2B (along the
left-right direction in figure 2A) so that it is in the opened
position (figure 2B). The heating compartment 11 has
the above-mentioned opening at one end (up direction
in figure 2A) and further comprises a base portion at the
opposite end (down direction in figure 2A). The heating
compartment 11 is therefore arranged to receive, in use,
via the opening, the consumable article 100 to be heated
by induction heating as elaborated later. "In use" is to be
understood in the sense that the user may at least insert
the consumable article 100 in the heating compartment
11 via the opening by operating the access means 13.
In use, the user may in addition operate the vapour gen-

erating device 1 to heat the vapour generating substance
arranged in the consumable article 100.
[0029] When the consumable article 100 is completely
inserted into the heating compartment 11 the vapour gen-
erating substance and the at least one induction heatable
element are arranged in the heating compartment 11. An
example of the arrangement for an exemplary at least
one induction heatable element 130 is shown in figure
2B. The user may know that the consumable article 100
is completely inserted in the heating compartment 11 by,
for example, perceiving that the consumable article 100
abates against the base portion of the heating compart-
ment 11. In a further embodiment of the present invention
a member may be provided on the consumable article
100 that ensures that the consumable article 100 is in-
serted in the heating compartment 11 such that the va-
pour generating substance 120 and the at least one in-
duction heatable element 130 are arranged in the heating
compartment 11.
[0030] The heating compartment 11 may be in gase-
ous connection with an air inlet and an air outlet (not
shown in the figures) formed in the housing 2. This allows
air to be drawn by the user through the air outlet (inlet).
[0031] The vapour generating device 1 according to
different embodiments of the present invention with the
consumable article 100 inserted in the heating compart-
ment 11 may also be called a vapour generating system.
In other words, a vapour generating system according to
the present invention comprises the vapour generating
device 1 according to different embodiments of the
present invention and the consumable article 100 de-
scribed in the different embodiments of the present in-
vention. By way of example, such system, for an exem-
plary configuration of the at least one induction heatable
element 130 and the vapour generating substance 120
is shown schematically in figure 2B.
[0032] The vapour generating device 1 comprises fur-
ther an induction heating coil 12. The induction heating
coil 12 is arranged to extend along the first direction. Ac-
cordingly, the induction heating coil 12 is arranged to
extend along the heating compartment 11. The induction
heating coil 12 may be seen as being wrapped around
the heating compartment 11. By way of example, in the
embodiment of the present invention in which the heating
compartment 11 has a cylindrical form, the induction
heating coil 12 being wrapped around the heating com-
partment 11 may also have a cylindrical form. The heating
compartment 11 is defined thus radially inward of the
induction heating coil 12 and has a wall around a radially
inner side of the induction heating coil 12 around which
wall the induction heating coil 12 is wrapped. However,
it is to be understood that it is not obligatory that the heat-
ing compartment 11 has a wall, since also the space in-
side the heating coil 12 may represent a heating com-
partment 12.
[0033] The induction heating coil 12 may have such a
length such that the vapour generating substance 120 or
at least the at least one induction heatable element 130
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is completely or partly within the part of the heating com-
partment 11 along which the induction heating coil 12
extends when the consumable article 100 is completely
inserted in the heating compartment 11. This is shown
in more details in figure 3A. There is shown in figure 3A
that the induction heating coil 12 is arranged around the
heating compartment 11 and extends along the heating
compartment 11 such that the at least one heatable el-
ement 130 which in the embodiment shown in figure 3A
has an elongated shape is at least partly within the part
of the heating compartment 11 along which the induction
heating coil 12 extends. In other embodiments of the
present invention more than one induction heating coil
12 may be arranged along the heating compartment 11
to thereby heat different portions of the vapour generating
substance 120.
[0034] The induction heating coil 12 is arranged to in-
ductively heat the at least one induction heatable element
130 being positioned in the heating compartment 11 to
thereby heat the vapour generating substance 120 to pro-
duce a vapour. When changing electric current is provid-
ed to the induction heating coil 12, an electromagnetic
field (EM) is generated. The at least one induction heat-
able element 130 being positioned in the heating com-
partment 11 absorbs the electromagnetic energy and
converts it to heat. With the generated heat the vapour
generating substance is heated and vapour is generated
that can be inhaled by the user. Since the magnetic field
component of the electromagnetic field is predominantly
responsible for the interaction with the susceptor, in the
following description the terms electromagnetic field and
magnetic field are used interchangeably with each other.
The user may inhale the produced vapour. For example,
the user may inhale the produced vapour through the
first portion 110 of the consumable article 100. In the
embodiments of the present invention in which the va-
pour generating device 1 comprises a mouthpiece or sim-
ilar the user may inhale the produced vapour via the
mouthpiece or similar.
[0035] Figure 3B shows details of the possible struc-
ture of the consumable article 100 according to embod-
iments of the present invention. There is shown in figure
3B a consumable article 100 in which the first part 110
is a filter portion or comprises a filter portion, however
this is not mandatory. In the second part 150 of the con-
sumable article 100 the vapour generating substance
120 and the at least one induction heatable element 130
are arranged. In this embodiment of the present invention
the at least one induction heatable element 130 is buried
into the vapour generating substance 120. In the left-
hand side of figure 3B the consumable article 100 com-
prises one induction heatable element 130 having a rec-
tangular shape (plate-like shape) and being buried into
the vapour generating substance 120. The induction
heatable element 130 being buried into the vapour gen-
erating substance 120 is to be understood as the induc-
tion heatable element 130 being at least partly covered
by the vapour generating substance 120. In this embod-

iment of the present invention, the at least one induction
heatable element 130 is a rectangular thin plate (plate-
shaped) buried inside the vapour generating substance
120 which may be shaped into a cylindrical form. In this
embodiment of the present invention the consumable ar-
ticle 100 comprises one plate-shaped induction heatable
element, however this is not limiting and more than one
plate-shaped induction heatable elements 130 arranged
parallel to each other may be provided. The thickness of
the induction heatable element 130 may be in the range
of a micrometre to one or more millimetres. Additionally,
or alternatively, other shape (e.g., cylindrical shape) in-
duction heatable element can be employed.
[0036] The vapour generating substance 120 is a fla-
vour-release medium which may be any material or com-
bination of materials which can be heated to release a
vapour for inhalation by the user. The flavour-release me-
dium may be tobacco or a tobacco material and may be
impregnated with a vapour-forming medium such as pro-
pylene glycol or glycerol. However, this is not limiting to
the present invention and the vapour generating sub-
stance 120 may comprise any flavour-release substance
in solid or liquid form which may be heated to produce a
vapour. The vapour generating substance may comprise
more than one flavour-release medium.
[0037] By way of example, the vapour generating sub-
stance 120 may comprise a granulated material which is
shaped into a suitable shape. Suitable may be under-
stood in the sense of a shape that is suitable for the spe-
cific consumable article 100 in terms of, for example, its
form. By way of further example, the vapour generating
substance 120 may be shaped in a cylindrical shape in
this embodiment of the present invention. However, the
shape of the vapour generating substance 120 is not lim-
ited to a cylindrical shape. In other words, the vapour
generating substance 120 may be shaped in a different
shape when solid or may be placed within a container
with a suitable shape when liquid.
[0038] In other embodiments of the present invention
the consumable article 100 may comprise more than one
induction heatable elements 130 with a different shape
than a rectangular thin plate. For example, the consum-
able article 100 may comprise plurality of induction heat-
able elements 130 each in the form of a particle as shown
in the right-hand side of figure 3B. The particles (induction
heatable elements) may have different shape, such as
spheres, platelets, rectangles or similar. The particles
may be distributed throughout the vapour generating
substance 120 in a regular pattern or irregular pattern.
Of course, combination of the left-hand side and the right-
hand side of figure 3B can be also employed.
[0039] The at least one induction heatable element 130
and the vapour generating substance 120 may be in a
direct or indirect contact. The indirect contact may mean
that a further material is present between the at least one
induction heatable element 130 and the vapour generat-
ing substance 120. For example, a material (also called
intermediate material) promoting better adhesion of the
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vapour generating substance 120 on the surface of the
at least one induction heatable element 130 may be
present between the at least one induction heatable el-
ement 130 and the vapour generating substance 120.
The direct contact may mean that the vapour generating
substance 120 adheres to the surface of the at least one
induction heatable element 130 without an intermediate
material.
[0040] The material of the at least one induction heat-
able element 130 is a material, such as metal, that can
interact with an electromagnetic field. In use, when the
consumable article 100 is inserted in the heating com-
partment 11 the vapour generating substance 120 is
heated by induction heating. More specifically, a chang-
ing (varying) current, such as an alternating current is
applied to the induction heating coil 12 and a changing
magnetic field is generated. Since the at least one induc-
tion heatable element 130 is completely or partly within
the part of the heating compartment 11 along which the
induction heating coil 12 extends, the at least one induc-
tion heatable element 130 is completely or at least partly
within the generated changing magnetic field. The chang-
ing magnetic field generates Eddy currents in the at least
one induction heatable element 130. The at least one
induction heatable element 130 has electrical resistance
to the generated Eddy currents and hence the flow of the
Eddy currents generates Joule heat within the at least
one induction heatable element 130. The heated at least
one induction heatable element 130 heats thereby the
vapour generating substance 120 to produce vapor. The
material of the induction heatable element 130 is chosen
such that it is heated at least up to a temperature at which
the generated heat in the at least one induction heatable
element 130 can heat the vapour generating substance
to a temperature at which vapour generation occurs. If
the metal of the at least one induction heatable element
130 is magnetic than a heating due to hysteresis effect
in such magnetic susceptor is also possible.
[0041] In one embodiment of the present invention, the
material of the at least one induction heatable element
130 is a high temperature superconductor.
[0042] In the above-described embodiments of the
present invention the at least one induction heatable el-
ement 130 is buried in the vapour generating substance
120. However, it is also possible that the at least one
induction heatable element 130 is arranged around the
vapour generating substance 120 with or without an in-
termediate material or is arranged at a distance from the
vapour generating substance 120.
[0043] As further shown in figure 2A, the vapour gen-
erating device 1 comprises further a power supply 50.
The power supply 50 may comprise a battery for example
a rechargeable battery (BAT) (e.g., lithium-ion secondary
battery) or any other kind of power source (e.g., capacitor
or fuel cell) suitable to supply electric current to the in-
duction heating coil 12. The power supply normally sup-
plies a direct current. The power supply 50 is electrically
connected to the induction heating coil 12 via a converting

circuit 20. The converting circuit 20 is configured to con-
vert the direct current supplied from the power supply 50
into an alternating current or a pulsating current and apply
the alternating current or pulsating current to the induc-
tion heating coil 12. The alternating current and the pul-
sating current may be commonly referred to as a chang-
ing current or a varying current in the present description.
Details of the converting circuit 20 in an embodiment of
the present invention will be elaborated later with respect
to figure 7, figure 8 and figure 9.
[0044] It is to be understood that a pulsating current is
a periodic current which changes in value but in differ-
ence to alternating current does not change in direction.
The pulsating current therefore comprises a plurality of
pulses. The pulses may be continuous but there may
also exist a period between the pulses in which the value
of the current is approximately 0. Here, it is to be under-
stood that the term "approximately" is used to account
for small variations of the current around the value of 0
caused by tolerances of the electronic elements in the
converting circuit 20 for example. The pulses may be
sinusoidal (and hence be expressed by sinusoidal func-
tion), however, this is not limiting to the present invention
and other function describing the pulses is also possible.
By way of example the pulses may also be rectangular.
[0045] As it is shown in figure 2A the vapour generating
device 1 comprises further a control unit 30. The control
unit 30 is any suitable unit or comprises any suitable unit
such as computer processing unit that can perform com-
puter processing. The control unit 30 (also called con-
troller) may be for example a microcontroller unit (MCU)
and/or micro processing unit (MPU). Further, the control
unit 30 may comprise storage means, such as a memory,
not shown in the figure. The memory may also be a sep-
arate unit from the control unit also placed inside the
housing 2. The memory may store different information
needed for the processing by the control unit 30, as will
be elaborated further below. Further, the memory may
store computer program (code) comprising instructions
which, when the program is executed by the control unit
30, cause the control unit 30 to carry out the processing
of the embodiment of the present invention as will be
elaborated further below. The control unit 30 may com-
prises a communication interface. The communication
interface may support Bluetooth Low Energy (BLE).
[0046] The control unit 30 is configured to control the
converting circuit 20 to convert a direct current supplied
from the power supply into an alternating current or a
pulsating current and apply the alternating current or pul-
sating current to the induction heating coil 12. For exam-
ple, the control unit 30 may be configured to control the
elements of the converting circuit 20 described further
below with reference to figures 7, 8 and 9 by controlling
the switch frequency, the on/off time and similar of the
corresponding components.
[0047] The alternating current or a pulsating current
may be an alternating current or a pulsating current to
be applied to the induction heating coil 12 for inductively
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heating the at least one induction heatable element 130
to thereby heat the vapour generating substance 120 to
produce a vapour for generation. Further, the alternating
current or pulsating current may be applied to the induc-
tion heating coil 12 to be used for identifying at least one
parameter of the at least one induction heatable element
130 positioned in the heating compartment 11 based on
an interaction between the alternating current or the pul-
sating current and the at least one induction heatable
element 130. In the following discussion the term "first
alternating current" and the term "first pulsating current"
is used to denote the alternating current and pulsating
current applied to the induction heating coil 12 and used
for identifying at least one parameter of the at least one
induction heatable element 130 positioned in the heating
compartment 11. This current may correspond to the cur-
rent applied to the induction heating coil 12 to inductively
heat the at least one induction heatable element 130 be-
ing positioned in the heating compartment to thereby heat
the vapour generating substance 120 to produce a va-
pour but does not necessarily need to.
[0048] Further, the control unit 30 is configured to con-
trol the converting circuit 20 to apply the first alternating
current or the first pulsating current to the induction heat-
ing coil 12. It is to be understood that the magnitude of
the first alternating current or first pulsating current may
also cause heating of the at least one induction heatable
element 130. However, the magnitude of the first alter-
nating current or first pulsating current if needed may be
chosen such that even if heated the at least one induction
heatable element 130 is heated below a temperature at
which it may be expected that a vapour is produced from
the vapour generating substance 120.
[0049] Hence, the control unit 30 is configured to con-
trol the converting circuit 20 to apply the first alternating
current or the first pulsating current to the induction heat-
ing coil 12. The control unit 20 is further configured to
identify at least one parameter of the at least one induc-
tion heatable element 130 positioned in the heating com-
partment 11 based on an interaction between the first
alternating current or the first pulsating current and the
at least one induction heatable element 130. The control
unit 30 is further configured to select at least one setting
for controlling the heating of the at least one induction
heatable element 130 by the induction heating coil 12
based on the identified at least one parameter of the at
least one induction heatable element.
[0050] The vapour generating device 1 comprises fur-
ther detecting means 40 (not showed in figures 2A and
2B) for detecting a characteristic of the interaction. The
control unit 30 is configured to identify the at least one
parameter of the at least one induction heatable element
130 based on said detected characteristic. The identified
at least one parameter of the at least one induction heat-
able element 130 may be at least one of length, position
within the consumable article 100, variance from a stand-
ard shape, material alloy variation and degree of oxida-
tion. The characteristic of the interaction may be any sig-

nal that represents or is related to the interaction between
the alternating current or pulsating current and the at least
one induction heatable element 130 and enables the con-
trol unit 30 to identify said parameter of the at least one
induction heatable element 130. By way of example, the
characteristic may be any one of or being related to or
representing any one of phase shift between transmitted
and returned frequencies, magnitude of applied alternat-
ing or pulsating current in comparison to magnitude of
induced or magnetization current sensed with different
means, time duration of reflected signal, time difference
between the expected reflected signal and the actual re-
flected signal and similar as elaborated further below.
[0051] The interaction between the first alternating cur-
rent or the first pulsating current and the at least one
induction heatable element 130 and the principles of de-
tection of the characteristic of the interaction according
to embodiments of the present invention are elaborated
further below with reference to figures 4A and 4B.
[0052] As elaborated above, when changing current
(varying current), for example alternating current or pul-
sating current is applied to the induction heating coil 12,
Eddy currents are generated in the at least one induction
heatable element 130. The generated Eddy currents in
the at least one induction heatable element 130 in turn
induce their own magnetic field (may also be called here
below Eddy field). This interaction between the at least
one induction heatable element 130 and the changing
current reflects at least one parameter of the at least one
induction heatable element 130 such as the length, po-
sition within the consumable article 100 (and hence po-
sition in the heating compartment 11), variance from a
standard shape, material alloy variation and degree of
oxidation of the specific induction heatable element 130.
For sensing the interaction different working principles
may be used.
[0053] Figure 4A shows an embodiment of the present
invention according to which a first varying current, for
example a first pulsating current (I0), is applied to the
induction heating coil 12. The first pulsating current com-
prises one or more pulses with a predetermined duration.
The pulses may also be called transmitted pulses. The
first pulsating current (I0) may comprise a period between
two consecutive pulses during which the current is 0 or
approximately 0. Each short pulse of the first pulsating
current (I0) applied to the induction heating coil 12 creates
a magnetic field (dashed line in the left-hand side in figure
4A). The magnetic field rapidly collapses when the pulse
is turned off. The collapse of the magnetic field creates
a current in the induction heating coil 12 (I1) as a reflected
pulse (solid line in the right-hand side in figure 4A). The
transmitted pulse creates Eddy currents in the at least
one heatable induction element 130 which generates as
a consequence its own electromagnetic field (Eddy field).
When the transmitted pulse’s magnetic field collapses
resulting in the reflected pulse, the opposing magnetic
field generated by the Eddy currents in the at least one
induction heatable element 130 makes the reflected
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pulse take longer to disappear. The time difference in
duration of the reflected pulse (time difference between
the expected reflected pulse and the actual reflected
pulse) reflects the induced Eddy currents in the at least
one induction heatable element 130 and hence the inter-
action between the at least one induction heatable ele-
ment 130 and the first pulsating current. This interaction
reflects (is related to or dependent on) at least one pa-
rameter of the at least one induction heatable element
130 such as the length, position within the consumable
article, variance from a standard shape, material alloy
variation and degree of oxidation.
[0054] Figure 4B shows a further embodiment of the
present invention according to which a first varying cur-
rent, for example a first alternating current (I0) is applied
to the induction heating coil 12 which generates an elec-
tromagnetic field (dashed line in figure 4B). The first al-
ternating current generates Eddy currents in the at least
one induction heatable element 130. The generated Ed-
dy currents in the at least one induction heatable element
130 in turn induce their own magnetic field (solid line in
figure 4B). For sensing this generated magnetic field in
this embodiment of the present invention one or more
receiving coils 121 are used. More specifically, this gen-
erated magnetic field induces a current in the one or more
receiving coils 121. This induced current is proportional
to the intensity of the generated eddy currents and hence
proportional to the interaction between the at least one
induction heatable element 130 and the first alternating
current and reflects (is related to or depends on) at least
one parameter of the specific at least one induction heat-
able element such as the length, position within the con-
sumable article, variance from a standard shape, mate-
rial alloy variation and degree of oxidation.
[0055] According to embodiments of the present inven-
tion the detecting means 40 is configured to detect the
characteristic of the interaction by using the induction
heating coil 12 and/or one or more receiving coils for
example first receiving coil 121, and/or second receiving
coil 122 and/or at least one the third receiving coil 123.
[0056] Figures 5A to 5D show schematically different
configurations for detecting the interaction between the
applied changing current to the induction heating coil 12
and the at least one induction heatable element 130 ac-
cording to embodiments of the present invention.
[0057] There is shown in figure 5A schematically the
configuration for detecting the interaction between the
applied changing current to the induction heating coil 12
and the at least one induction heatable element 130 ac-
cording to an embodiment of the present invention ele-
ment according to which a first pulsating current is applied
to the induction heating coil 12. As elaborated with ref-
erence to figure 4A above, in this embodiment of the
present invention the induction heating coil 12 is used
for detecting the characteristic of the interaction between
the applied first pulsating current and the at least one
induction heatable element 130.
[0058] In this embodiment of the present invention the

converting circuit 20 is also used as a detecting means
40 for detecting the characteristic of the interaction. In
this embodiment of the present invention the control unit
30 is configured to control the converting circuit 20 to
apply the first pulsating current to the induction heating
coil 12. The first pulsating current comprises one or more
pulses with a predetermined duration with or without a
period with a current of 0 or approximately 0 between
them, as elaborated above. As elaborated above, each
short pulse of the first pulsating current creates a mag-
netic field in the induction heating coil 12. The magnetic
field rapidly collapses when the pulse is turned off. The
collapse of the magnetic field creates a current in the
induction heating coil 12 as a reflected pulse. The trans-
mitted pulse creates Eddy currents in the at least one
heatable induction element 130 which generates its own
magnetic field. When the transmitted pulse’s magnetic
field collapses resulting in the reflected pulse the oppos-
ing magnetic field generated by the Eddy currents in the
at least one induction heatable element makes the re-
flected pulse take longer to disappear. Accordingly, the
detecting means 40 may detect the time needed for the
reflected pulse to disappear and/or the time difference
between the expected reflected pulse and the actual re-
flected pulse as a characteristic of the interaction.
[0059] A more specific exemplary circuit diagram for
this embodiment of the present invention is shown sche-
matically in figure 7. As seen in figure 7 the power supply
50 comprises a power source such as a battery (BAT) in
the illustrated embodiment in figure 7. The battery may
be a rechargeable battery. The power supply 50 may
alternatively or additionally comprise any other kind of
power source, for example capacitor or fuel cell. In the
following description it is assumed that the power source
comprises a battery (BAT). One terminal of the battery
(BAT) is connected to the input terminal (IN) of a low drop
out voltage regulator (LDO). The output terminal (OUT)
of the LDO is connected to an input terminal of the control
unit 30. The LDO has a function of regulating the output
voltage of the power supply 50 even when the supply
voltage is close or very close to the output voltage. In
other words, the LDO can supply substantial constant
voltage to the control unit 30. It may lead to the stable
operation of the control unit 30. However, the LDO is
optional and may be omitted. The output voltage of the
battery is passed to the converting circuit 20 on a line 80
also called a power supply line 80. The converting circuit
20 converts the supplied DC current into a changing cur-
rent for applying it to the induction heating coil 12 for
identifying the at least one parameter. In this embodiment
of the present invention the changing current is a first
pulsating current. One end of the induction heating coil
12 is connected to the power supply line 80 via the con-
verting circuit 20 while the other end is connected to the
ground line 81. More specifically, the power supply 50 is
connected to the converting circuit 20 via a transistor T.
The transistor T is hence arranged on the power supply
line 80 and is also connected to the control unit 30 which
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issues appropriate control signals to the transistor T. The
converting circuit 20 comprises at least two resistors R1
and R2, at least one operational amplifier OP1, at least
one resistor Rop1 connected between the input terminals
of the operational amplifier OP1, at least one transistor
T1 and at least one capacitor (C1, C2 in figure 7). The
conversion of the DC current into changing current is
performed by controlled turning on and off of the at least
one transistor T1. By way of example, the control unit 30
can switch the level of the control signal supplied to the
gate of the at least one transistor T1 to switch the ON/OFF
state of the at least one transistor T1. More specifically,
the chopped DC current by the transistor T1 forms a
square wave. The square wave is smoothed by the ca-
pacitor C2. The smoothed square wave forms a pulsating
current.
[0060] The inverting input terminal of the operational
amplifier OP1 is connected to one terminal of the at least
one transistor T1. The output terminal of the operational
amplifier OP1 is connected to the control unit 30. The
output terminal of the operational amplifier OP1 outputs
a signal representing a current through the power supply
line 80. The node between the resistors R1 and R2 is
also connected to the control unit 30. The resistor R2 is
connected to the ground line 81. Thus, the resistors R1
and R2 form a voltage divider circuit (R1, R2). The voltage
divider circuit outputs a signal representing a voltage
across the converting circuit 20.
[0061] The communication between the control unit 30
and the corresponding circuit elements may be a one-
way communication or a two-way communication. It is to
be understood that in one-way communication one or
more signals are sent from the control unit 30 to the cor-
responding circuit elements or from the corresponding
circuit elements to the control unit 30. In a two-way com-
munication one or more signals are sent from the control
unit 30 to the corresponding circuit elements and/or from
the corresponding circuit elements to the control unit 30.
[0062] By way of example, in the embodiment of the
present invention shown in figure 7 the arrow in the com-
munication lines CL1 and CL4 indicates that the control
unit 30 is sending a control signal to the transistor T and
to the at least one transistor T2, while the arrow in the
communication lines CL2 and CL3 indicates that a signal
is sent to the control unit 30 from the node between the
resistors R1 and R2 and the output of the operational
amplifier OP1 respectively.
[0063] In this embodiment of the present invention the
converting circuit 20 is used as a detecting means 40.
Accordingly, when the transmitted pulse is shut off, the
detecting means 40 processes signals for determining
the characteristic, which may be a signal indicating the
duration of the reflected pulse and/or a signal indicating
the time difference between the expected reflected pulse
and the actual reflected pulse as elaborated above. To
precisely process the signals by the detecting means 40,
an additional switch is preferably connected to a positive
pole of the capacitor C2. The additional switch turns off

while the detecting means 40 processes the signals. It
may enable that the operational amplifier OP1 and the
voltage divider circuit (R1, R2) can monitor almost all of
the current induced by the reflected pulse. The control
unit 30 may control the additional switch.
[0064] There is shown in figure 5B schematically an
embodiment of the present invention in which one receiv-
ing coil 121 is used for sensing the interaction between
the changing current and the at least one induction heat-
able element 130 and accordingly detecting the charac-
teristic of this interaction. In this embodiment of the
present invention as shown in figure 5B the receiving coil
121 is arranged coaxially or almost coaxially with the at
least one induction heating coil 12 and is arranged inside
the induction heating coil 12.
[0065] In this embodiment of the present invention the
changing current is a first pulsating current applied to the
induction heating coil 12 for identifying the at least one
parameter. More specifically, the power supply 50 sup-
plies a DC current to the converting circuit 20 which con-
verts the supplied DC current to a first pulsating current
and applies the first pulsating current to the induction
heating coil 12. The applied first pulsating current has
normally low frequency. By way of example the frequency
of the first pulsating current may be in the range of kHz.
The receiving coil 121 picks up the generated magnetic
field. In this embodiment of the present invention the
phase shift between the transmitted and the received fre-
quencies may be measured for detecting a characteristic
of the interaction.
[0066] Details of an exemplary circuit diagram of this
embodiment of the present invention are shown with ref-
erence to figure 8. The structure of the power supply 50
is the same as the structure of the power supply in the
embodiment described with reference to figure 7 and
therefore a detailed discussion is omitted. In figure 8 the
structure of the converting circuit 20 is shown to be the
same with the structure of the converting circuit 20 shown
in figure 7 and a detailed discussion is therefore omitted.
[0067] Since a receiving coil 121 is used to sense the
interaction between the changing current and the at least
one induction heatable element 130, a circuit for a de-
tecting means 40 is provided further to the converting
circuit 20 in this embodiment of the present invention.
[0068] In an analogue way to the converting circuit 20,
the detecting means 40 comprises at least two resistors
R3 and R4, at least one operational amplifier OP2, at
least one resistor Rop2 connected between the input ter-
minals of the at least one operational amplifier OP2, at
least one transistor T2 and at least one capacitor (C3,
C4 shown in figure 8). One end of the receiving coil 121
is connected to a line also called here below sensed sig-
nal supply line 83. On this line 83, the at least one oper-
ational amplifier OP2, the at least one transistor T2 and
the at least two resistors R3 and R4 are connected. The
control unit 30 receives a signal from the output of the
operational amplifier OP2 and the node between the two
resistors R3, R4 and based on this signal analyses the
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detected characteristic to thereby identify the at least one
parameter of the at least one induction heatable element
130. The output terminal of the operational amplifier OP2
outputs a signal representing a current through the
sensed signal supply line 83. The resistors R3 and R4
form a voltage divider circuit (R3, R4). The voltage divider
circuit outputs a signal representing a voltage across the
detecting means 40. By way of example, the control unit
30 may analyse the received signal to identify a phase
shift between the magnetic field generated by the induc-
tion heating coil 12 and the magnetic field generated by
the Eddy currents in the at least one induction heatable
element 130 and sensed by the receiving coil 121.
[0069] The receiving coil 121 is connected to a switch-
ing unit RE. The control unit 30 is connected via a switch-
ing element SE such as a bipolar transistor to the switch-
ing unit RE and sends a signal to the switching element
SE to thereby switch off the at least one switching unit
RE during the process of the induction heating coil 12
heating the at least one induction heatable element 130
to produce a vapour. Without this switching element RE,
some magnetic field generated by the induction heating
coil 12 during the induction heating process of the vapour
generating substance 120 to produce a vapour is ab-
sorbed by the receiving coil 121. This results in loss of
efficiency of the heating process since the heating must
be performed for a longer time in order to compensate
for such absorption of the magnetic field by the receiving
coil 121 or the magnitude of the supplied changing cur-
rent to the induction heating coil 12 needs to be in-
creased. To prevent this, during the heating process, the
switching element SE is supplied with a corresponding
signal by the control unit 30 and the switching unit RE is
thereby switched off. In one embodiment of the present
invention the switching unit RE may be a relay. The relay
can completely isolate the detecting means 40 and the
receiving coil 121 from the induction heating coil 12. In
this way with a simple construction the efficiency of the
heating process may be improved.
[0070] On the other hand, during the detecting means
40 processes signals, the switching element SE is sup-
plied with a corresponding signal by the control unit 30
and the switching unit RE is thereby switched on. Once
the switching unit RE is switched on, a first negative line
82 is connected to the ground (GND) of the ground line
81. In such way, a closed circuit is formed.
[0071] Instead of the converting circuit 20 and the in-
duction heating coil 12, the detection means 40 and the
receiving coil 121 can output the transmitted pulses. In
this alternative embodiment, the first pulsating current is
applied to the receiving coil 121 by the detecting means
40. While the receiving coil 121 is outputting the trans-
mitted pulses, the switching unit RE is closed.
[0072] Figure 5C shows an embodiment of the present
invention in which the receiving coil 121 is arranged co-
axially or approximately coaxially with the induction heat-
ing coil 12 and outside the induction heating coil 12. It is
to be understood that the circuit diagram for this embod-

iment is the one shown in figure 8.
[0073] The receiving coil 121 being arranged coaxially
inside or coaxially outside the induction heating coil 12
may be arranged for example in the upper part of the
induction heating coil 12 as it is shown in figure 6A and
figure 6B. However, this is not limiting to the present in-
vention and the receiving coil 121 may be arranged in
the lower part of the induction heating coil 12 or in the
middle portion (middle part) of the induction heating coil
12.
[0074] In still further embodiment of the present inven-
tion it is possible that the receiving coil 121 is arranged
in a portion of the induction heating coil 12 or along the
induction heating coil 12 such that one or more the wind-
ings of the receiving coil 121 are arranged between one
or more the windings of the induction heating coil 12.
[0075] There is shown in figure 5D a further embodi-
ment of the present invention in which two receiving coils
121, 122 are used (first receiving coil 121 and second
receiving coil 122). The first receiving coil 121 is arranged
coaxially or approximately coaxially with the induction
heating coil 12; and the second receiving coil is arranged
coaxially or approximately coaxially with the induction
heating coil 12. In this embodiment of the present inven-
tion the first receiving coil 121 may be arranged in the
upper part of the induction heating coil 12 and the second
receiving coil 122 may be arranged in the bottom part of
the induction heating coil 12. This configuration is sche-
matically shown in figure 6C. The first receiving coil 121
and the second receiving coil 122 may be arranged co-
axially inside or coaxially outside of the induction heating
coil 12 or one or more windings of the first receiving coil
121 and/or the second receiving coil may be between
one or more windings of the induction heating coil 12.
Each one of the first receiving coil 121 and the second
receiving coil 122 may at least in part overlap with the
induction heating coil 12 or may be arranged at a prede-
termined distance from the respective ending of the in-
duction heating coil 12.
[0076] A more specific exemplary circuit diagram for
the embodiment of the present invention in which the
vapour generating device 1 comprises a first receiving
coil 121 and a second receiving coil 122 is shown in figure
9. The structure of the power supply 50 is the same as
in the previously described embodiments with respect to
figured 7 and 8. The structure of the converting circuit 20
is the same as the structure of the converting circuit 20
of the embodiment described with respect to figure 8.
[0077] In the detecting means 40 in this embodiment,
one end (first end) of each one of the first receiving coil
121 and second receiving coil 122 is connected to a cor-
responding signal detection line 83, 85 via at least one
capacitor (C6, C4) to the terminal of at least one switching
element T3, T2. The switching element T3, T2 may be a
transistor T3, T2. Each one of the first receiving coil 121
and second receiving coil 122 is connected to a corre-
sponding at least one switching unit RE1, RE2. The struc-
ture and the control of each of the at least one switching
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units RE1, RE2 is the same as in the embodiment de-
scribed with reference to figure 8.
[0078] In this embodiment of the present invention the
detecting means 40 comprises further at least one oper-
ational amplifier 401 which a non-inverting input terminal
is connected with one of the first receiving coil 121 (first
end of the first receiving coil 121) or the second receiving
coil 122 (first end of the second receiving coil 121) and
an inverting input terminal is connected with other of the
first receiving coil 121 or the second receiving coil 122.
In figure 9 it is shown that the non-inverting input terminal
of the operational amplifier 401 is connected to the first
end of the first receiving coil 121 and the inverting input
terminal of the operational amplifier 401 is connected to
the first end of the second receiving coil 122, however,
the opposite configuration is also possible. The detecting
means 40 comprises further a sine phase detector 402
connected with an output terminal of the operational am-
plifier 401, a cosine phase detector 403 connected with
the output terminal of the operational amplifier 401, a first
band pass filter 404, which is connected with the sine
phase detector 402, configured to output magnetization
current and a second band pass filter 405, which is con-
nected with the cosine phase detector 403, configured
to output Eddy current. The control unit 30 is configured
to identify the at least one parameter of the at least one
induction heatable element 130 based on the magneti-
zation current and the Eddy current. The magnetization
current is the current induced in each one of the first
receiving coil 121 and the second receiving coil 122
based on the magnetic field generated by the Eddy cur-
rents generated in the at least one induction heatable
element 130. Accordingly, in this embodiment of the
present invention the characteristic of the interaction may
be based on the magnetization current and the Eddy cur-
rent.
[0079] Instead of the converting circuit 20 and the in-
duction heating coil 12, the detection means 40 and at
least one of the first receiving coil 121 and the second
receiving coil 122 can output the transmitted pulses. In
this alternative embodiment, the first pulsating current is
applied to the first receiving coil 121 and/or the second
receiving coil 122 by the detecting means 40. While the
first receiving coil 121 and/or the second receiving coil
121 is outputting the transmitted pulses, the switching
unit (RE1, RE2) is closed.
[0080] In the embodiments of the present invention de-
scribed above with reference to figures 5B, 5C, 5D, 8 and
9 the converting circuit 20 is configured to convert a direct
current supplied from the power supply 50 into a first
pulsating current, as also elaborated with respect to fig-
ure 7. However, in other embodiments of the present
invention the converting circuit 20 may be or may com-
prise an inverter circuit configured to convert a direct cur-
rent supplied from the power supply 50 into a first alter-
nating current. In these other embodiments of the present
invention the different configurations for detecting the in-
teraction shown in figures 5B, 5C and 5D apply as well.

[0081] In a still further embodiment of the present in-
vention the vapour generating device 1 may further com-
prise at least one third receiving coil 123, said at least
one third receiving coil being arranged between the first
receiving coil 121 and the second receiving coil 122. The
arrangement of the induction heating coil 12, the first re-
ceiving coil 121, the second receiving coil 122 and the
third receiving coil 123 in this embodiment of the present
invention is schematically shown in figure 6D. In this em-
bodiment of the present invention the detecting means
40 may comprise further circuit elements for detecting
the characteristic.
[0082] Figure 6D shows that only one third receiving
coil 123 is arranged between the first receiving coil 121
and the second receiving coil 122, however, more than
one third receiving coil 123 may be arranged between
the first receiving coil 121 and the second receiving coil
122.
[0083] By arranging more than one receiving coil and
accordingly, by detecting the characteristic of the inter-
action using more than one receiving coil it is possible to
obtain more information about defects in the at least one
induction heatable element 130 and tolerances that may
be associated with such defects. By way of example,
since the plurality of receiving coils may be arranged
along the heating compartment it is possible to investi-
gate possible defects in the at least one induction heat-
able element 130 in a more localized way.
[0084] In the embodiments of the present invention in
which one or more receiving coils are used, the windings
of the one or more receiving coil 121 are normally elec-
trically isolated from the windings of the induction heating
coil 12.
[0085] In the described embodiments of the present
invention the detecting means 40 may be configured to
detect the characteristic of the interaction either during
the insertion of the consumable article 100 in the heating
compartment 11 or after the consumable article 100 has
taken its final position in the heating compartment 11.
[0086] By way of example, in embodiments of the
present invention in which the detecting means 40 is con-
figured to detect the characteristic of the interaction dur-
ing insertion of the consumable article 100 in the heating
compartment 11 the control unit 30 may be configured
to recognize that the consumable article 100 is being
inserted in the heating compartment 11 and control the
converting circuit 20 to apply a first alternating or a first
pulsating current to the induction heating coil 11. For ex-
ample, the control unit 30 may be configured to recognize
that that the consumable article 100 is being inserted in
the heating compartment 11 by way of a signal generated
when the access means 13 are operated by the user.
Based on this signal the control unit 30 may control the
converting circuit 20 to apply the first alternating current
or first pulsating current to the induction heating coil 12.
[0087] Detecting the characteristic of the interaction
during insertion of the consumable article 100 may be
rather difficult since it requires that the degree of insertion
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due to the moving of the consumable article 100 and
hence the at least one induction heatable element 130
is filtered from the output of the interaction. Therefore, in
a further embodiment of the present invention, the control
unit 30 may be configured to start processing to identify
the at least one parameter of the at least one induction
heatable element 130 a predetermined time after start of
control of the converting circuit 20 to apply the first alter-
nating current or first pulsating current to the induction
heating coil 12. For example, the control unit 30 may be
configured to control the converting circuit 20 to apply
the first alternating current or the first pulsating current
to the induction heating coil 12 when it is detected that
the access means 130 are operated by the user or when
it is detected that the consumable article 100 has taken
the final position in the heating compartment 12 and
hence is not moving any more. The control unit 30 may
be configured to start processing to identify the at least
one parameter of the at least one induction heatable el-
ement 130 a predetermined time after start of control of
the converting circuit 20 to apply the first alternating cur-
rent or first pulsating current to the induction heating coil
12. The predetermined time may take into account set-
tling down the change of the induced electromotive force
in the system. This enables that the control unit 30 starts
processing to identify the at least one parameter of the
at least one induction heatable element after the change
of the induced electromotive force in the system settles
down. In this embodiment of the present invention the
degree of insertion can be disregarded. The at least one
parameter can be identified with a higher precision.
[0088] In the above-described embodiments of the
present invention the control unit 30 may be configured
to control the converting circuit 20 to apply the first alter-
nating current or the first pulsating current with a single
frequency or with different frequencies. Applying the first
alternating current or the first pulsating current with dif-
ferent frequencies enables that it is distinguished be-
tween different materials of the at least one induction
heatable element 130. Higher frequencies are generally
more suitable to be applied when the material of the at
least one induction heatable element 130 is a metal or a
metal alloy composition with lower conductivity. On the
other hand, lower frequencies are generally more suita-
ble to be applied when the material of the induction heat-
able element 130 is a metal or metal alloy composition
with higher conductivity.
[0089] The control unit 30 may be further configured
to control the converting circuit 20 to apply the different
frequencies of the first alternating current or the first pul-
sating current in a subsequent order. For example, the
control unit 30 may be configured to apply the first alter-
nating current or first pulsating current by changing step-
wise or continuously in increasing or decreasing manner
the frequency of the applied first alternating current or
first pulsating current. The frequency of first alternating
current or the first pulsating current can be controlled by
a switching frequency of the transistor T1. The control

unit 30 may be further configured to control the converting
circuit 20 to apply the first alternating current or the first
pulsating current by applying a plurality of pulses with a
predetermined duration or applying continuously the first
alternating current or the first pulsating current for a pre-
determined duration. The first pulsating current being ap-
plied by applying a plurality of pulses may mean that with-
in each pulse one or more pulses are applied.
[0090] The above may enable that the richness of the
interaction between the at least one induction heatable
element 130 and the first alternating current or the first
pulsating current is enhanced, which may enable that
more details of the interaction are detected.
[0091] It is to be understood that in embodiments of
the present invention in which the vapour generating de-
vice 1 comprises at least one receiving coil 121, 122,
123, it is still possible that the detecting means 40 detects
the characteristic by using only the induction heating coil
12. For certain types of consumable articles 100 it may
be more favourable to use at least one receiving coil 121,
122, 123 while for other types of consumable articles 100
it may be more favourable to use only the induction heat-
ing coil 12. The control unit 30 may be configured to select
the most suitable detection principle.
[0092] As elaborated above, the control unit 30 may
be configured to select at least one setting for controlling
the heating of the at least one induction heatable element
130 by the induction heating coil 12 based on the iden-
tified at least one parameter of the induction heatable
element. As elaborated above, the at least one parameter
may be at least one of length, position within the con-
sumable article, variance from a standard shape, mate-
rial alloy variation and degree of oxidation.
[0093] The control unit 30 may be running an algorithm
that selects at least one setting for optimizing one or more
setting of the vapour generating device 1 for the specific
inserted and recognized consumable article 100 and ac-
cordingly for the specific inserted and recognized at least
one induction heatable element 100. The algorithm and
any further information that may be needed by the control
unit 30 may be stored in the above-described memory.
The algorithm may therefore change the settings of the
vapour generating device 1 in order to maximize the de-
vice efficiency and the sensorial experience for the user.
In particular, the algorithm may maximize the generation
of the Eddy currents in the at least one induction heatable
element 130 at a given power supplied to the induction
heating coil 12. Accordingly, the vapour generating de-
vice 1 may tune its settings to optimize the heating for
the specific inserted and recognized at least induction
heatable element 130. For example, in one embodiment
of the present invention a look up table may be stored in
the above-described memory which associates settings
for the vapour generating device 1 with at least one pa-
rameter of the at least one induction heatable element
130 and the control unit may choose the most optimal
setting. In other embodiment of the present invention the
control unit 30 may be configured to calculate the optimal
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settings of the vapour generating device 1 in order to
maximize the generation of the Eddy currents at least
induction heatable element 130 at a given power supplied
to the induction heating coil 12.
[0094] The selected at least one setting for controlling
the heating of the induction heatable element 130 may
be at least one of frequency or frequencies, amplitude
and the ramp-up speed of the changing current for heat-
ing the vapour generating substance 120 to produce a
vapour. Accordingly, the algorithm may adjust the set-
tings of the vapour generating device 1 in accordance
with the selected at least one setting. Examples of ad-
justment of the settings include but are not limited to the
following: adjusting the induction carrier frequency to
best resonate with the susceptor 130, increasing the in-
duction intensity (carrier amplitude) to reach the desired
Eddy currents intensity, decreasing the ramp-up speed
if the susceptor 130 is not centred within the vapour gen-
erating substance 120 to allow heat to diffuse into the
whole vapour generating substance 120 or if the suscep-
tor 130 is oxidized, for example due to long storage or
storage not being accordance with specifications as set
for example by the manufacturer.
[0095] In one embodiment of the present invention the
vapour generating device 1 may comprise further moving
means for moving the induction heating coil 12 along the
first direction. The selected at least one setting for con-
trolling the heating of the induction heatable element 130
may comprises a distance for moving the induction heat-
able coil 12 along the first direction. Accordingly, the po-
sition of the induction heatable coil 12 in the heating com-
partment 11 and accordingly the position of the induction
heating coil 12 with respect to the at least one induction
heatable element 130 of the inserted consumable article
100 may be adjusted to the specific position of the at
least one induction heatable element 130 in the heating
compartment 11.
[0096] Figure 10 is a flow chart diagram showing sche-
matically the steps carried out by the control unit 30 ac-
cording to the embodiment of the present invention for
controlling the vapour generating device 1 to tune its set-
tings. Step S100 is a step of application of a first alter-
nating current or a first pulsating current to the induction
heating coil 12. Step S200 is a step of identification of at
least one parameter of the at least one induction heatable
element 130 positioned in the heating compartment 11
based on the interaction between the first alternating cur-
rent or the first pulsating current and the at least one
induction heatable element. Step S300 is a step of se-
lecting at least one setting for controlling the heating of
the at least one induction heatable element 130 by the
induction heating coil 12 based on the identified at least
one parameter of the induction heatable element 130.
[0097] According to the present invention since one or
more the settings of the vapour generating device 1 are
optimized for the specific at least one induction heatable
element 130 introduced in the vapour generating device
1 it is possible to achieve lower costs for manufacturing

of induction heatable elements and accordingly of con-
sumable articles due to better manufacturing yield since
higher number of produced consumable articles may be
used despite differences between the induction heatable
elements of different consumable articles. The testing
costs may be decreased since highly precise diagnostic
for identifying small deviations from standard values for
the induction heatable elements may not be needed. In
the same time, the device efficiency may be increased,
the battery duration at given battery size may be in-
creased since the heating may be optimized and a better
sensorial experience for the user can be provided since
the settings of the vapour generating device are opti-
mized for the specific inserted and recognized at least
one induction heatable element 130.
[0098] Although detailed embodiments have been de-
scribed, these only serve to provide a better understand-
ing of the invention defined by the appended claims and
are not be seen as limiting.

Claims

1. A vapour generating device comprising:

a heating compartment extending along a first
direction;
an induction heating coil arranged around the
heating compartment and extending along the
first direction and being arranged to inductively
heat at least one induction heatable element be-
ing positioned in the heating compartment to
thereby heat a vapour generating substance to
produce a vapour;
a power supply;
a converting circuit configured to convert a direct
current supplied from the power supply into an
alternating current or a pulsating current and ap-
ply the alternating current or pulsating current
to the induction heating coil; and
a control unit configured to:

- control the converting circuit to apply a first
alternating current or a first pulsating cur-
rent to the induction heating coil;
- identify at least one parameter of the at
least one induction heatable element posi-
tioned in the heating compartment based
on an interaction between the first alternat-
ing current or the first pulsating current and
the at least one induction heatable element;
and
- select at least one setting for controlling
the heating of the at least one induction
heatable element by the induction heating
coil based on the identified at least one pa-
rameter of the at least one induction heat-
able element.
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2. The vapour generating device according to claim 1,
comprising detecting means for detecting a charac-
teristic of the interaction, wherein the control unit is
configured to identify the at least one parameter of
the at least one induction heatable element based
on said detected characteristic.

3. The vapour generating device according to claim 1
or claim 2, wherein the control unit is configured to
start processing to identify the at least one parameter
of the at least one induction heatable element a pre-
determined time after start of control of the convert-
ing circuit to apply the first alternating current or first
pulsating current to the induction heating coil.

4. The vapour generating device according to any one
of claims 1 to 4, wherein the control unit is configured
to control the converting circuit to apply the first al-
ternating current or the first pulsating current with
different frequencies.

5. The vapour generating device according to any one
of claims 1 to 5, wherein the control unit is configured
to control the converting circuit to apply the different
frequencies of the first alternating current or the first
pulsating current in a subsequent order.

6. The vapour generating device according to any one
of claims 1 to 5, wherein the control unit is configured
to control the converting circuit to apply the first al-
ternating current or the first pulsating current by ap-
plying a plurality of pulses with a predetermined du-
ration or applying continuously the first alternating
current or the first pulsating current for a predeter-
mined duration.

7. The vapour generating device according to any one
of claims 1 to 6 comprising further a first receiving
coil, said first receiving coil being arranged coaxially
inside or outside the induction heating coil.

8. The vapour generating device according to any one
of claims 1 to 6, comprising further

a first receiving coil, said first receiving coil being
arranged coaxially with the induction heating
coil; and
a second receiving coil, said second receiving
coil being arranged coaxially with the induction
heating coil; wherein the first receiving coil is
arranged in the upper part of the induction heat-
ing coil and the second receiving coil is arranged
in the bottom part of the induction heating coil.

9. The vapour generating device according to 8,

wherein the detecting means further comprises:

an operational amplifier which a non-invert-
ing input terminal is connected with one of
the first receiving coil or the second receiv-
ing coil and an inverting input terminal is
connected with other of the first receiving
coil or the second receiving coil;
a sine phase detector connected with an
output terminal of the operational amplifier;
a cosine phase detector connected with the
output terminal of the operational amplifier;
a first band pass filter, which is connected
with the sine phase detector, configured to
output magnetization current; and
a second band pass filter, which is connect-
ed with the cosine phase detector, config-
ured to output eddy current;

wherein the control unit is configured to identify
the at least one parameter of the at least one
induction heatable element based on the mag-
netization current and the eddy current.

10. The vapour generating device according to any one
of claims 8 and 9, comprising further at least one
third receiving coil, said at least one third receiving
coil being arranged between the first receiving coil
and the second receiving coil.

11. The vapour generating device according to any one
of claims 1 to 10, wherein said detecting means is
configured to detect said characteristic by using the
induction heating coil and/or the first receiving coil,
and/or the second receiving coil and/or the third re-
ceiving coil.

12. The vapour generating device according to any one
of claims 7 to 11, further comprising at least one
switching unit connected to the first receiving coil
and/or the second receiving coil and/or the third re-
ceiving coil, wherein the control unit is configured to
control switching off of the at least one switching unit
during the process of the induction heating coil heat-
ing the at least one induction heatable element to
produce a vapour.

13. The vapour generating device according to any one
of claims 1 to 12 wherein the selected at least one
setting for controlling the heating of the induction
heatable element is at least one of the frequency,
amplitude and the ramp-up speed of the alternating
current for heating the vapour generating substance
to produce a vapour.

14. The vapour generating device according to any one
of claims 1 to 13, the vapour generating device com-
prising further moving means for moving the induc-
tion heating coil along the first direction,
wherein the selected at least one setting for control-
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ling the heating of the induction heatable element
comprises a distance for moving the induction heat-
able coil along the first direction.

15. The vapour generating device according to any one
of claims 1 to 14 wherein the identified at least one
parameter of the at least one induction heatable el-
ement is at least one of length, position within the
consumable article, variance from a standard shape,
material alloy variation and degree of oxidation.
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