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HEATING GENERATION DEVICE WITH THERMAL DECOUPLER

A heating generation device comprising: a car-

tridge connector configured to receive a cartridge, the
cartridge being suitable for containing a vaporizable ma-
terial; a heating element configured to transfer heat to the
vaporizable material; and at least one electrical conduc-
tor configured to provide power to the heating element,
wherein the at least one electrical conductor comprises a
thermal decoupler.
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Description
[Technical Field]

[0001] The presentinvention relates to a heating gen-
eration device, and more particularly to a heating gen-
eration device suitable for heating an insertable vaporiz-
able material to generate an aerosol for inhalation by a
user.

[Background]

[0002] Commonly available aerosol generation sys-
tems generate a vapor by heating a vaporizable material.
The generated vapor, which typically cools and con-
denses to form an aerosol, is then inhaled by a user of
the aerosol generation systems. An aerosol generation
system may include a heating generation device and a
cartridge that can be inserted thereinto. The cartridge
contains a vaporizable material which is usually in liquid
form. The heating generation device provides heating to
the vaporizable material in order to generate the aerosol
for inhalation. Operations of the heating generation de-
vice may be controlled by the user.

[0003] Heating may be provided via a heating element.
Typically, the heating element is arranged to be powered
by a power supply of the heating generation device.
Some arrangements can lead to heat being transferred
away from the heating element through the connection,
thereby heating up other components of the heating
generation device. This may result in a subpar heating
efficiency and therefore relatively high energy consump-
tion for vaporizing the vaporizable material.

[0004] Furthermore, the heat accumulated in the other
components of the heating generation device may de-
crease the comfort for the user holding the heating gen-
eration device.

[Summary]

[0005] The novel heating generation device is ar-
ranged such as to reduce the amount of heat conducted
away from the heating element in particular to the rest of
the device’s hardware.

[0006] One embodiment relates to a heating genera-
tion device comprising: a cartridge connector configured
to receive a cartridge, the cartridge being suitable for
containing a vaporizable material; a heating element
configured to transfer heat to the vaporizable material;
and at least one electrical conductor configured to pro-
vide power to the heating element, wherein the at least
one electrical conductor comprises a thermal decoupler.
[0007] By introducing the thermal decoupler the
amount of heat conducted away from the heating ele-
ment to the rest of the device’s hardware is reduced,
improving the energy efficiency of the heating generation
device.

[0008] Further preferred embodiments are described
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in the dependent claims.
[Brief description of the drawings]

[0009] Embodiments of the present invention, which
are presented for better understanding the inventive
concepts, but which are not to be seen as limiting the
invention, will now be described with reference to the
figures in which:

Fig. 1 shows a cross-sectional view of a heating
generation device according to an embodi-
ment of the present invention;

Fig. 2A  shows a cross-sectional view of the heating
element and the electrical conductors includ-
ing a pair of spring-loaded pins as the thermal
decoupler;

Fig. 2B shows a cross-sectional view of the heating
element and the electrical conductors includ-
ing a pair of clip-in connectors as the thermal
decoupler;

Fig. 2C  shows a cross-sectional view of the heating
element and the electrical conductors includ-
ing a pair of cantilever connectors as the ther-
mal decoupler;

Fig. 3A  shows a perspective view of a heating ele-
ment and electrical conductors according to
an embodiment of the present invention;
Fig. 3A  shows a cross-sectional view of the heating
element, the electrical conductors and the
thermal decoupler according to an embodi-
ment of the present invention; and

shows another cross-sectional view of the
heating element, the electrical conductors
and the thermal decoupler according to an
embodiment of the present invention;

Fig. 4

[Detailed description]

[0010] The presentinvention shall now be described in
conjunction with specific embodiments. The specific em-
bodiments serve to provide the skilled person with a
better understanding but are not intended to in any
way restrict the scope of the invention, which is defined
by the appended claims. In particular, the embodiments
described independently throughout the description can
be combined to form further embodiments to the extent
that they are not mutually exclusive.

[0011] Fig. 1 shows a heating generation device 10
configured to receive a cartridge 20 suitable for contain-
ing a vaporizable material 21, wherein the heating gen-
eration device 10 comprises a cartridge connector ar-
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ranged to receive a cartridge 20. The heating generation
device 10 further comprises a heating element 11 ar-
ranged to transfer heat to the vaporizable material 21.
The heating element 11 may be a resistive heater. The
resistive heater may be provided as a set of resistive
tracks embedded in a ceramic material. The cartridge
connector may hold in place the cartridge 20 in place
using magnets, a plug-in connection, a screw connec-
tion, or the like. The heating element 11 is however not
restricted to a resistive heater, as in fact the invention
functions also with any other type of heater that requires
electrical power as provided by the electrical conductors.
The cartridge connector is an arrangement that allows
the cartridge to be coupled with the device 10, and
includes -by way of example and without any limitation
- any arrangement that allows a mechanical coupling
between the cartridge into the device (e.g., by thread
and screw; by means of a recess and production, each
correspondingly provided in the cartridge and device;
etc.), an electrical and/or magnetic coupling between
the same (e.g., by using magnets, etc.) or any combina-
tion thereof.

[0012] Together with a cartridge 20, the heating gen-
eration device 10 may preferably form an aerosol gen-
eration system 30, wherein the cartridge 20 is suitable for
containing the vaporizable material 21 and preferably
comprises a membrane 23 adapted to transfer heat to
the vaporizable material 21 to vaporize it. The membrane
is an arrangement that allows transfer of heat from the
heater to the vaporizable material and is preferably con-
figured to confine the material in a respective reservoir
and/or separate the vaporizable material from the heater
and/or other components of the device. In one example,
the membrane may be a thin element such as a thin metal
sheet. When a cartridge 20 is inserted into the heating
generation device 10, heat from the heating element 11
may be transferred to the vaporizable material 21 via the
membrane 23 of the cartridge 20 that may be in contact
with the heating element 11. In other words, a surface (in
one example, the membrane 23) of the cartridge 20 may
be broughtinto direct contact with the heating element 11,
thereby allowing heat to be conducted from the heating
element 11 to the cartridge 20 in order to heat and
vaporize at least a portion of the vaporizable material
21 contained therein. Thus, the membrane 23 may be a
surface of the heater and/or cartridge facing the heating
element, a separate element that transfers heat to the
material or a combination of these.

[0013] The vaporizable material 21 is a material sui-
table for generating vapor when the material is heated. In
some examples, the vaporizable material 21 may be a
liquid and/or a gel. In some other examples, the vaporiz-
able material 21 is solid. The vaporizable material 21 may
contain tobacco and/or other additives such as aro-
matics. When the vaporizable material 21 is vaporized,
an aerosol 22 may be generated that may be inhaled by a
user of the heating generation device 10. The cartridge
20 may comprise a vaporization chamber 24 in which the
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aerosol 22 is generated, a vapor conduit 25 through
which the aerosol 22 is ejected from the vaporization
chamber 24, and a mouthpiece by which the user can
inhale the ejected aerosol 22, for example, by performing
suction on the mouthpiece.

[0014] The cartridge 20 may be a consumable article
that can be ejected from the cartridge 20, for example
after the vaporizable material 21 therein is depleted.
Thereafter, a new cartridge 20 may be inserted. In this
manner, the useris not required to handle the vaporizable
material 21 directly but may instead replace a depleted
cartridge 20 by replacing it with a new one. In other
examples, the cartridge 20 is refillable.

[0015] The heating generation device further com-
prises electrical conductors 12 configured to provide
power to the heating element 11, wherein the electrical
conductors 12 comprise a thermal decoupler. Power may
be provided by a power supply 14 included in the heating
generation device 10. The power supply 14 may be a
battery. The electrical conductors 12 may be pair of wires
connected to the power supply 14. The heating genera-
tion device 10 may further comprise a control unit for
controlling the power supply 14. The electrical conduc-
tors 12 may contact the heating element 11 via the
thermal decoupler 13. The thermal decoupler 13 may
be arranged to provide a sufficient amount of power to the
heating element 11 from the power supply 14 in order to
vaporize the vaporizable material 21 in the cartridge 20.
In other words, the contact of the thermal decoupler 13
with the heating element 11 allows current to flow from the
power supply 14 to the heating element 11, thereby
heating the heating element 11. In some examples, the
current provided through the thermal decoupler 13 to the
heating element 11 is comprised between 2 and 5 am-
peres.

[0016] While a plurality (i.e., at least two) electrical
conductors have been mentioned, the presentdisclosure
is applicable also to the case of one electrical conductor
connected to the power supply: in this case, the return
path of the electric current may occur via a ground con-
nection, the ground connection being for example rea-
lized on one region of the heating generation device that
enters into contact with the cartridge when the cartridge is
received in the device. Such ground connection may then
be connected to the power supply. In another example
(that may be combined with the other examples), the
electrical conductors are realized in one single compo-
nent: for example, one electric internal conductor is sur-
rounded by an insulating sheath, which is in turn wound
by another external conductor (representing for example
the ground); in this example, the internal and external
conductors can be seen as one single elementrepresent-
ing the electrical conductors. Hence, the herein disclosed
solution, also if described with reference to a plurality of
electrical conductors, is equally applicable with at least
one electrical conductor. In other words, the description
with reference to a plurality of conductors equally applies
to the case of one conductor.
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[0017] The term thermal decoupler 13 may refer to
structural features of the electrical conductors 12, the
type of connection between the heating element 11 and
the electrical conductors 12, and/or to a mechanism
(preferably a user-activated mechanism) of establishing
contactbetween the heating element 11 and the electrical
conductors 12.

[0018] Structural features of the electrical conductors
12 may refer to a shape, material composition and/or
internal construction of at least a part of the electrical
conductors 12 that is in proximity or in contact with the
heating element 12. In one example, thermal decoupling
may be achieved by a peaked shape of the electrical
conductors 12 that reduces a contacting area. In another
example, the thermal decoupling may be achieved by a
material composition of the electrical conductors 12 com-
prising compounds, such as a titanium alloy and/or va-
nadium dioxide, which have relatively low thermal con-
ductivity and relatively high electrical conductivity. In yet
another example, the thermal decoupling may be
achieved by a porous internal structure of the electrical
conductors 12.

[0019] The type of connection between the heating
element 11 and the electrical conductors 12 may relate
to amannerin which energy is transferred from the power
supply 14 to the heating element 11. In one example, the
thermal decoupling may be achieved with a direct phy-
sical contact such that a closed electrical circuit may be
formed between the power supply 14 and the heating
element 11. In another example, the thermal decoupling
may be achieved by inductive coupling between the
electrical conductors 12 (conducting AC power) and
the heating element 11, wherein electrical energy is
transferred by means of a first coil formed by the electrical
conductors 12 and a second coil comprised by the heat-
ing element 11, and wherein the gap between the first coil
and the second coil provides thermal decoupling of the
heating element 11 from the rest of the hardware of the
heating generation device 10.

[0020] The (preferably user-activated) mechanism of
establishing contact between the heating element 11 and
the electrical conductors 12 may refer to means of con-
necting and disconnecting the electrical conductors 12 to
and fromthe heating element 11 preferably in response to
an operation performed by a user of the heating genera-
tion device 10. For example, the user-activated mechan-
ism may be coupled to a button of the heating generation
device 10. When the user presses the button the elec-
trical conductors 12 are pushed against the heating ele-
ment 11 via the user-activated mechanism, thereby al-
lowing current to flow from the power supply 14 to the
heating element 11. When the button is not pressed, the
electrical conductors 12 are not in contact with the heat-
ing element 11, thereby providing thermal decoupling of
the heating element 11 from the rest of the hardware of
the heating generation device 10. In some cases, the
mechanism of establishing contact may be activated
automatically upon inserting the cartridge 20 into the
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heating generation device 10.

[0021] The user may control operations of the heating
generation device using an interface such as one or more
buttons on the outside of the heating generation device.
For example, the user may press a button to control the
heating generation device to provide power to the heating
element 11 in order to generate the aerosol 22.

[0022] The thermal decoupler 13 may be arranged to
minimize an amount of heat conducted away from the
heating element 11 by the electrical conductors 12. In
other words, the amount of heat transferred from the
heating element 11 through the electrical conductors
12 to the rest of the hardware of the heating generation
device 10 may be reduced compared to the case wherein
the electrical conductors are directly connected to the
heating element without intervention of the thermal de-
coupler. In this manner, unwanted heat conduction that
does not directly contribute to heating the vaporizable
material 21 is reduced, i.e., heat transfer to the vaporiz-
able material is maximized since dispersion of heat to-
wards the electrical conductors is minimized.

[0023] By minimizing the amount of heat conducted
away from the heating element 11, the heating efficiency
of the heating generation device 10 may be improved. In
this manner, less energy may be required to vaporize the
vaporizable material 21. For a handheld embodiment of
the heating generation device 10, the reduction of un-
wanted heat conduction may enable a longer operation
time of the heating generation device 10 and higher
comfort for the user holding the heating generation de-
vice 10.

[0024] The thermal decoupler 13 may be arranged to
minimize a contacting area between the electrical con-
ductors 12 and the heating element 11. By reducing the
contacting area, the amount of heat that can be con-
ducted from the heating element 11 through the contact-
ing areato the electrical conductors 12 may be reduced. It
is possible to reduce the contacting area to a minimum
size that is significantly smaller than a diameter of the
electrical conductors 12 while still being large enough to
allow provision of sufficient power to the heating element
11 for vaporizing the vaporizable material 21. For exam-
ple, an operating current of the heating element 11 may
be between 2 and 5 amperes, which may be achieved
without excessive electrical dissipation while minimizing
thermal dispersion.

[0025] The thermal decoupler 13 may be provided by
tips of the electrical conductors 12 contacting the heating
element 11, wherein the tips have a cross-section that
progressively decreases towards the heating element 11,
wherein preferably the tips have a conic shape. For
example, the electrical conductors 12 may be pencil-
shaped, wherein the pointy end may be in contact with
the heating element 11. In another example, the tips of the
electrical conductors 12 may be domed, wherein the
heating element 11 may be tangent to the surface of
the domed tips. The lower diameter of the electrical
conductors 12 at the tip compared may resultin a smaller
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contacting area, thereby reducing the unwanted heat
conduction that does not directly contribute to heating
the vaporizable material 21.

[0026] The thermal decoupler 13 may comprise one or
more spring-loaded pins. Such spring-loaded pins may
commonly be referred to as pogo-pins. The spring-
loaded pins may comprise a helical spring that applies
a constant normal force against the heating element 11,
thereby counteracting any unwanted movement which
might otherwise cause an interruption in the electrical
connection. Hence, by using spring-loaded pins to estab-
lish an electrical contact between the electrical conduc-
tors 12 and the heating element 11, the electrical contact
may be highly resilient to mechanical shock and vibra-
tion. The pin head of each of the one or more spring-
loaded pins may be domed, thereby minimizing the con-
tacting area between the electrical conductors 12 and the
heating element 11.

[0027] Fig. 2A shows a cross-sectional view of the
heating element 11 and the electrical conductors 12
including a pair of spring-loaded pins as the thermal
decoupler 13.

[0028] In one example, the thermal decoupler 13 may
comprise one or more clip-in connectors. For example,
each of the clip-in connectors may be regarded as a
mating connector comprising a male part and a female
part. The male part may be provided as a metal pin or
sheet. The female part may be provided by harness
assembly such as a metal cuff or clamp for holding the
male part inserted thereinto in place. The tips of the
electrical conductors 12 may be the male part and the
female part may be mounted on the heating element 11.
In this manner, the clip-in connector may provide a secure
connection between the heating element 11 and the
electrical conductors 12.

[0029] Fig. 2B shows a cross-sectional view of the
heating element 11 and the electrical conductors 12
including a pair of clip-in connectors as the thermal
decoupler 13.

[0030] In another example, the thermal decoupler 13
may comprise one or more cantilever connectors. For
example, each of the cantilever connectors be provided a
bendable piece of metal extending from the tip of an
electrical conductor. The bendable piece of metal may
press against the heating element 11, thereby ensuring a
stable electrical connection.

[0031] Fig. 2C shows a cross-sectional view of the
heating element 11 and the electrical conductors 12
including a pair of cantilever connectors as the thermal
decoupler 13.

[0032] The heating element 11 may be removably in-
tegrated into the heating generation device 10. For ex-
ample, the heating element 11 may be held in place using
magnets, a plug-in connection, a screw connection, or
the like. In this manner, the user may easily replace the
heating element 11 in case of a failure. Additionally, each
of the above-described embodiments for the thermal
decoupler 13 (spring-loaded pins, clip-in connectors,
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cantilever connectors) may further facilitate an easy re-
placement of the heating element 11 in case of a failure,
as the electrical conductors 12 can be easily connected to
and disconnected from the heating element 11.

[0033] The heating element 11 may be arranged be-
tween the thermal decoupler 13 and a cartridge 20 in-
serted into the cartridge connector. In other words, the
heating element 11 is sandwiched between the inserted
cartridge 20 and the thermal decoupler 13. Heat gener-
ated in the heating element 11 may then predominantly
be transferred towards the cartridge 20. The surface of
the cartridge 20 thatis in contact with the heating element
11 may be provided as a membrane 23, wherein the heat
from the heating element 11 is transferred to the vaporiz-
able material 21 via the membrane 23.

[0034] The thermal decoupler 13 may further be ar-
ranged to connect the electrical conductors 12 to the
heating element 11, when a cartridge 20 is inserted into
the cartridge connector, and to disconnect the electrical
conductors 12 from the heating element 11, when a
cartridge 20 is ejected from the cartridge connector; this
configuration may also be named "floating heater" em-
bodiment. Such a "floating heater" of the heating gen-
eration device 10 allows the heating element 11 to come
into contact with the electrical contacts only when the
cartridge 20 is inserted. Thus, only after the cartridge 20
is inserted into the device, the heating element 11 is
pushed against the electrical conductors 12 and an elec-
trical connection established. Otherwise, the heating
element 11 is not in contact with the electrical conductors
12. In this manner, no heat may be conducted away from
the heating element 11 through the electrical conductors
12 after the cartridge 20 is ejected. Furthermore, the
heating generation device 10 provides a fail-safe me-
chanism by which a potential leakage of current through
the heating device may be prevented when no cartridge
20 is inserted and no heating is required.

[0035] The thermal decoupler 13 may be configured to
exert pressure toward the heating element 11 to abut it
against a surface of the cartridge 20 when the cartridge
20isinserted into the cartridge connector. In this manner,
the heating element 11 may be ensured to have stable
electrical contact with the electrical conductors 12, when
the cartridge 20 is inserted. For example, such config-
uration may enhance electrical contact (i.e., contribute to
achieve low resistivity), hence achieving low electrical
dissipation while reducing or minimizing heat dissipation.
[0036] The thermal decoupler 13 may be configured to
provide thermal decoupling between the heating element
11 and the electrical conductors 12 while the heating
element 11 is heating. In this manner, the amount of heat
transferred from the heating element 11 through the
electrical conductors 12 to the rest of the hardware of
the heating generation device 10 may be reduced even
when power is provided to heating element 11 during the
heating of the vaporizable material 21.

[0037] Fig. 3A shows a perspective view of a heating
element 11 (not visible) and electrical conductors 12
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according to an embodiment of the present invention,
and Fig. 3B shows a corresponding cross-sectional view
of the heating element 11, the electrical conductors 12
and the thermal decoupler 13. Fig. 4 shows another
cross-sectional view of the heating element 11, the elec-
trical conductors 12 and the thermal decoupler 13. The
components shown in Fig. 3A, 3B and 4 are suitable for
reducing the amount of heat conducted away from the
heating element to the rest of the device’s hardware,
thereby improving the energy efficiency of the heating
generation device.

[Reference Signs]

[0038]

10
11

heating generation device
heating element

12 electrical conductors

13  thermal decoupler

14 power supply

20 cartridge

21  vaporizable material

22 aerosol

23 membrane

24  vaporization chamber

25  vapor conduit

30 aerosol generation system
Claims

1. A heating generation device (10) comprising:

a cartridge connector configured to receive a
cartridge, the cartridge (20) being suitable for
containing a vaporizable material;

a heating element configured to transfer heat to
the vaporizable material; and

at least one electrical conductor configured to
provide power to the heating element, wherein
the atleast one electrical conductor comprises a
thermal decoupler.

The heating generation device (10) according to
claim 1, wherein the thermal decoupler is configured
to minimize an amount of heat conducted away from
the heating element by the at least one electrical
conductor.

The heating generation device (10) according to any
of the preceding claims, wherein the thermal decou-
pler is configured to minimize a contacting area
between the at least one electrical conductor and
the heating element.

The heating generation device (10) according to any
of the preceding claims, wherein the thermal decou-
pler is provided by at least one tip of the at least one
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10.

1.

12.

13.

electrical conductors contacting the heating ele-
ment, wherein the atleast one tip has a cross-section
that progressively decreases towards the heating
element, wherein preferably the at least one tip
has a conic shape.

The heating generation device (10) according to any
of the preceding claims, wherein the thermal decou-
pler comprises one or more spring-loaded pins.

The heating generation device (10) according to any
of claims 1 or 4, wherein the thermal decoupler
comprises one or more clip-in connectors.

The heating generation device (10) according to any
of claims 1 or 4, wherein the thermal decoupler
comprises one or more cantilever connectors.

The heating generation device (10) according to any
of the preceding claims, wherein the heating element
is arranged between the thermal decoupler and a
cartridge inserted into the cartridge connector.

The heating generation device (10) according to any
of the preceding claims, wherein the thermal decou-
pler is configured to connect the at least one elec-
trical conductor to the heating element, when a car-
tridge is inserted into the cartridge connector, and to
disconnect the at least one electrical conductor from
the heating element, when a cartridge is ejected from
the cartridge connector.

The heating generation device (10) according to any
ofthe preceding claims, wherein the heating element
is removably integrated into the heating generation
device (10) .

The heating generation device (10) according to any
of the preceding claims, wherein the thermal decou-
pler is configured to exert pressure toward the heat-
ing element to abut it against a surface of the car-
tridge when the cartridge is inserted into the cartridge
connector.

The heating generation device (10) according to any
of the preceding claims, wherein the thermal decou-
pler is configured to provide thermal decoupling
between the heating element and the at least one
electrical conductor while the heating element is
heating.

An aerosol generation system (30) comprising:

a heating generation device (10) according to
any of the preceding claims; and

a cartridge (20) suitable for containing the va-
porizable material and comprising a membrane
adapted to transfer heat to the vaporizable ma-
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