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(54) AEROSOL-GENERATING DEVICE

(57) An aerosol-generating device (1) comprises a
chamber (2) designed to accommodate an aerosol pre-
cursor material, and also comprises a radioluminescence
light source (4) arranged for emitting visible light inside
the chamber. The radioluminescence light source facili-
tates visual inspection of the inside of the chamber, in

particular for detecting dirt therein. The radiolumines-
cence light source provides safety with respect to a heat-
er (3) dedicated to heating the aerosol precursor material,
and does not consume electrical power from a battery of
the aerosol-generating device.
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Description

[0001] The invention relates to an aerosol-generating
device, whatever the aerosol precursor material to be
implemented in this device, such as a liquid or gel or a
tobacco stick.

-- BACKGROUND OF THE INVENTION --

[0002] Existing aerosol-generating devices each com-
prise:

- a chamber that is designed to accommodate an aer-
osol precursor material, the chamber having an
opening at a proximal end for receiving the aerosol
precursor material in the chamber; and

- a heater which is arranged for heating the aerosol
precursor material in the chamber in use.

[0003] Such arrangement is used for several types of
aerosol precursor material, this latter possibly being con-
tained in a pod or cartridge to be inserted into the chamber
through its opening. During use of the aerosol-generating
device, the aerosol precursor material that is accommo-
dated within the chamber or a limited part of this material
is heated to generate the aerosol, which is inhaled by a
user of the device. To this end, the heater may be located
near the chamber, possibly at a bottom thereof. There-
fore, it is not easy to see the heater area from outside of
the device when looking into the chamber. Indeed, the
inside of the chamber may be dark and narrow so that
limited light can enter into the chamber from outside.
[0004] However, dirt may accumulate within the cham-
ber, in particular after some time using the aerosol-gen-
erating device. It is then necessary to clean the inside of
the chamber, especially in the area of the heater.
[0005] Moreover, most existing aerosol-generating de-
vices comprise at least one light-emitting diode arranged
for lighting a user interface of these devices. But using
such light-emitting diodes requires electrical power from
a battery of each device, which reduces power availability
for vaping before the battery is recharged from an exter-
nal electrical source.
[0006] Document WO 2019/145104 A1 discloses in-
corporating a light source within a cartridge intended to
be assembled in an aerosol-generating device. The light
source is arranged for illuminating an interior of the car-
tridge, and a sidewall of this cartridge is provided with a
transparent region for allowing vision to the interior of the
cartridge through the transparent region. The light source
in the cartridge may be comprised of a number of light-
emitting diodes or comprise a radioluminescence mate-
rial.
[0007] In view of the foregoing, there is a need to im-
prove visibility into the chamber of an aerosol-generating
device, for example to inspect dirt building in the chamber
or cleaning the interior of this chamber, in particular in

the area of the heater.

-- SUMMARY OF THE INVENTION --

[0008] A first object of the invention consists in illumi-
nating the interior of the chamber to allow easy visualizing
of the inner walls of the chamber to allow cleaning therein.
[0009] Another object of the invention is to illuminate
an aerosol generation device chamber without reducing
a use time of the device that is available for vaping before
next refill of its battery from an external electrical source.
[0010] Still another object of the invention consists in
illuminating the interior of the chamber, including the
heater area, in a manner that is safe for the user with
respect to the electrical power existing at the heater area.
[0011] Still another object of the invention consists in
allowing easy change of a colour of the light that is used
for illuminating the interior of the chamber.
[0012] An aspect of the present invention proposes an
aerosol-generating device which comprises the chamber
for accommodating the aerosol precursor material and
the heater as recited before. According to the invention,
the aerosol-generating device further comprises:

- a light source that is arranged for emitting visible light
inside the chamber, and that is a radioluminescence
light source.

[0013] Thus, the invention device is provided internally
with lighting means suitable for illuminating the interior
of the chamber, thereby making it easier to inspect dirt
possibly present in the chamber, in particular in the area
of the heater. It facilitates in this way cleaning of the in-
terior of the chamber.
[0014] In addition, because the light source that is thus
provided in the aerosol-generating device is of radiolu-
minescence type, it does not consume electrical power
from a battery of the device. Use time of the aerosol-
generating device for vaping by a user thereof is thus not
reduced due to illuminating the chamber.
[0015] Also because the light source is of radiolumi-
nescence type, it cannot interact electrically with the
heater, so that providing such light source in the vicinity
of the heater does not jeopardize safety.
[0016] In preferred embodiments of the invention, the
radioluminescence light source may be located at a distal
end of the chamber opposite the opening thereof. Better
view to the bottom of the chamber is made possible by
such location of the light source.
[0017] Preferably, the radioluminescence light source
may be removably arranged in the chamber. In this way,
the radioluminescence light source can be swapped with
another one, in particular for the light to be emitted for
illuminating the inside of the chamber to be of a different
color.
[0018] Generally for the invention, the radiolumines-
cence light source may comprise a radioactive material
and a phosphoric material in a sealed transparent con-
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tainer. Preferably, respective amounts of the radioactive
material and phosphoric material are arranged in the con-
tainer so that beta-emission which is produced by the
radioactive material amount is intercepted by the phos-
phoric material amount, thereby causing this phosphoric
material amount to emit the light that illuminates the in-
side of the chamber. Preferably, the radioactive material
in the radioluminescence light source may be tritium, in
particular gaseous tritium.
[0019] When the radioactive and phosphoric materials
are thus involved in the radioluminescence light source,
they may be provided in amounts suitable for producing
light for a lifetime of the aerosol-generating device of at
least five years, preferably at least ten years.
[0020] In improved embodiments of the invention, the
aerosol-generating device may comprise at least one
light exit at an outer surface of a housing of the aerosol-
generating device, this light exit being apart from the
chamber and connected to the radioluminescence light
source by means of a light guide. Such light exit at the
device housing may have various functions, for example
indicating a current state of the aerosol-generating de-
vice, or indicating a location of a user interface of the
device, or also for helping the user to find the aerosol-
generating device in dark ambient conditions, in partic-
ular at night.
[0021] Additionally or in other improved embodiments
of the invention, the aerosol-generating device may fur-
ther comprise an ancillary radioluminescence light
source that is arranged to output light through the light
exit, this light exit being located again at the outer surface
of the housing of the aerosol-generating device and apart
from the chamber. Then, the ancillary radioluminescence
light source may advantageously have the following op-
tional features:

- the ancillary radioluminescence light source may be
removably arranged in the aerosol-generating de-
vice;

- the ancillary radioluminescence light source may be
enclosed in a sealed transparent container; and

- the ancillary radioluminescence light source may
comprise tritium, in particular gaseous tritium, as a
radioactive material thereof.

[0022] When a light exit is implemented at the outer
surface of the housing of the aerosol-generating device,
apart from the chamber, and the device comprises a user
interface, the light exit may be located at this user inter-
face.
[0023] Again when a light exit is implemented at the
outer surface of the housing of the aerosol-generating
device, apart from the chamber, the light exit may be
provided with a light concentrator that is arranged to in-
crease a density of the light at the light exit. In this way,
the light outputted through the light exit can be seen more

clearly even in daylight illumination condition.

-- BRIEF DESCRIPTION OF THE DRAWINGS --

[0024] Figure 1 is a cross-sectional view of an aerosol-
generating device according to the invention.
[0025] For clarity sake, element sizes which appear in
this figure do not correspond to actual dimensions or di-
mension ratios.

-- DETAILED DESCRIPTION OF THE INVENTION --

[0026] In Figure 1, reference number 1 denotes the
aerosol-generating device as a whole. It is limited exter-
nally by a housing 10 which contains all the components
necessary for operation of the device 1, although most
of these components may not be described now because
they do not relate directly to the invention and are well-
known. In particular, the housing 10 supports a user in-
terface 11 for allowing control of the operation of the de-
vice 1. The user interface 11 may comprise a power but-
ton 12 for the user to start or control an operation of the
device 1, and may also comprise input and/or output in-
terface components for monitoring of the device opera-
tion by the user.
[0027] The aerosol-generating device 1 is provided
with a chamber 2 that may extend from the housing 10
internally to the device. For example, the chamber 2 may
extend from a top part of the housing 10 when the device
1 is in a reference position for use. Alternatively, a re-
movable part of the aerosol-generating device 1 can be
disassembled from a main body of the device, and the
chamber 2 extends in the main body from a mounting
surface which is exposed upon separation of the remov-
able part from the main body. The chamber 2 is dedicated
to accommodating an amount of aerosol precursor ma-
terial necessary for operation of the device 1. The aerosol
precursor material may vary depending on the type of
the device 1. It may be a liquid or gel contained in a pod
or cartridge, or a stick of tobacco. In use of the device 1,
the aerosol precursor material is made to produce an
aerosol which is delivered to the user to breath it. Figure
1 shows the chamber 2 in the absence of aerosol pre-
cursor material and pod.
[0028] The aerosol-generating device 1 further com-
prises a heater 3 which is dedicated to heat part of the
aerosol precursor material. The heater 3 may be ar-
ranged near the chamber 2 for receiving the part of the
aerosol precursor material to heat. In particular, the heat-
er 3 may be located at a distal end 22 of the chamber 2
which is opposite the opening 21 of the chamber dedi-
cated to introducing therein the aerosol precursor mate-
rial or pod. The side of the chamber 2 that is provided
with the opening 21 has been called proximal end of the
chamber in the general part of the description.
[0029] With such aerosol-generating device 1, the in-
vention addresses the task of facilitating inspection of
the inside of the chamber 2, in particular in the area of
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the heater 3, for detecting dirt possibly present. To this
end, the aerosol-generating device 1 further comprises
a light source 4 of radioluminescence type. Such light
source is well-known in other technical fields. The light
source 4 may be in the form of a glass vial which consti-
tutes a sealed transparent container, and which contains
permanently amounts of a radioactive material and a
phosphoric material. The radioactive material releases
electrons through beta decay, and an energy of the emit-
ted electrons is captured by the phosphoric material
which then emits light therefrom. The radioactive material
of the radioluminescence light source 4 may be radium
or promethium, but it is preferably tritium, most preferably
gaseous tritium. A colour of the emitted light depends on
the type of the phosphoric material, so that light colour
can be changed by swapping from one vial to another
one with a different phosphoric material. The vial of the
radioluminescence light source 4 may have a cylindrical
shape, for example. It may be introduced appropriately
into the device 1, through the chamber 2 from its opening
21 or through an aperture suitably arranged in the hous-
ing 10 so that the vial can be brought in position close to
the chamber 2 so as to illuminate the inside of this cham-
ber. For example, the radioluminescence light source 4
may be brought in position for use at the distal end 22 of
the chamber 2, in the area of the heater 3.
[0030] In a well-known manner, a lifetime of a lumines-
cence light source depends on the amounts of the radi-
oactive and phosphoric materials that are contained in
the vial. For the present invention directed to an aerosol-
generating device, these radioactive and phosphoric ma-
terials are provided initially within the vial in amounts suit-
able for producing light for at least five years, preferably
at least ten years. Such duration may correspond to a
lifetime expected for the aerosol-generating device 1.
[0031] According to an optional improvement of the in-
vention, the housing 10 of the device 1 may be provided
with a light exit 15 to be supplied with light originating
from a radioluminescence light source. In particular, such
light exit 15 provided in the housing 10 apart from the
chamber 2 may be supplied with light produced by the
radioluminescence light source 4, in addition to this latter
illuminating the inside of the chamber 2. To this purpose,
a light guide 5 may connect optically the radiolumines-
cence light source 4 to the light exit 15. The light guide
5 may be of various types, in particular an optical fiber
or any transparent light duct, this latter possibly coated
at this peripheral surface with a reflecting layer, for ex-
ample a metal layer.
[0032] Outputting light through the light exit 15 may
provide various additional functions to the aerosol-gen-
erating device 1. One function may be indicating the lo-
cation of the user interface 11 in the surface of the hous-
ing 10. For example, when the user interface 11 contains
a power button 12, the light exit 15 may be located close
to this power button 12 for facilitating use of the device
1. Figure 1 illustrates such arrangement for the light exit
15 using continuous lines. Another function of the light

exit 15 may be producing a light spot for helping to find
the device 1 in the dark. In such other case, the light exit
15 would advantageously be located at a most visible
part of the housing 10, for example at a lateral part there-
of. Then, the efficiency in helping to find the device 1 may
be increased by providing the light exit 15 with a light
concentrator 16 arranged to increase a density of the
light at the light exit. For example, the light concentrator
16 may comprise at least one reflecting or refracting sur-
face that focuses the light into a reduced area of the light
exit 15. Such other arrangement is shown in Figure 1
using interrupted lines. Still another function may be pro-
ducing a mood light using several light exits which are
distributed in the outer surface of the housing 10. For
example, the housing 10 may be provided with a network
of light guides that are integrated therein and conduct
light originating from the radioluminescence light source
to the light exits. The hue of the mood light produced in
this way can be changed by the user by selecting the
radioluminescence light source as desired.
[0033] Instead of sharing the radioluminescence light
source 4 between both functions of illuminating the inside
of the chamber 2 and supplying light to the light exit 15,
an ancillary radioluminescence light source 6 may be ar-
ranged to output light through the light exit 15 independ-
ently of the radioluminescence light source 4. The ancil-
lary radioluminescence light source 6 may also be re-
movably arranged in the aerosol-generating device 1, in
particular for making it easy to vary the light color by
changing the ancillary radioluminescence light source
with another one of a different color. The ancillary radi-
oluminescence light source 6 may have a configuration
similar to that of the radioluminescence light source 4. In
particular, it may also be comprised of a glass vial which
contains permanently amounts of radioactive and phos-
phoric materials. The radioactive material of the ancillary
radioluminescence light source 6 may be tritium again,
in particular gaseous tritium. Figure 1 also shows such
ancillary radioluminescence light source 6 which is ded-
icated to supply light to the light exit 17. As represented,
the ancillary radioluminescence light source 6 is located
just behind the light exit 17, but it may be alternatively
located in the device 1 at a distance of the light exit 17
and optically connected thereto using a dedicated light
guide.
[0034] One will understand that the invention can be
implemented while modifying secondary aspects with re-
spect to the detailed description hereabove provided, but
maintaining at least some of the advantages which have
been mentioned. It is also repeated that implementing a
light exit apart from the chamber is optional, as well as
implementing an ancillary radioluminescence light
source dedicated to a function other than facilitating in-
spection of the inside of the chamber.
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Claims

1. An aerosol-generating device (1), comprising:

- a chamber (2) designed to accommodate an
aerosol precursor material, the chamber having
an opening (21) at a proximal end for receiving
the aerosol precursor material in the chamber;
and
- a heater (3) arranged for heating the aerosol
precursor material in the chamber (2) in use;
characterized in that the aerosol-generating
device (1) further comprises:

- a light source (4) arranged for emitting vis-
ible light inside the chamber (2),

and in that the light source (4) is a radiolumi-
nescence light source.

2. The aerosol-generating device (1) of claim 1, where-
in the radioluminescence light source (4) is located
at a distal end (22) of the chamber (2) opposite the
opening (21) thereof.

3. The aerosol-generating device (1) of claim 1 or 2,
wherein the radioluminescence light source (4) is re-
movably arranged in the chamber (2).

4. The aerosol-generating device (1) of one of the pre-
ceding claims, wherein the radioluminescence light
source (4) comprises a radioactive material and a
phosphoric material in a sealed transparent contain-
er.

5. The aerosol-generating device (1) according to claim
4, wherein the radioactive material in the radiolumi-
nescence light source (4) is tritium, in particular gas-
eous tritium.

6. The aerosol-generating device (1) according to claim
4 or 5, wherein the radioactive material and the phos-
phoric material are provided in amounts suitable for
producing light for a lifetime of the aerosol-generat-
ing device of at least five years, preferably at least
ten years.

7. The aerosol-generating device (1) of one of claims
1 to 6, comprising at least one light exit (15) at an
outer surface of a housing (10) of the aerosol-gen-
erating device, the light exit being apart from the
chamber (2) and connected to the radiolumines-
cence light source (4) by means of a light guide (5).

8. The aerosol-generating device (1) of one of claims
1 to 6, comprising at least one light exit (17) at an
outer surface of a housing (10) of the aerosol-gen-
erating device, the light exit being apart from the

chamber (2), the aerosol-generating device further
comprising an ancillary radioluminescence light
source (6) that is arranged to output light through the
light exit.

9. The aerosol-generating device (1) of claim 8, where-
in the ancillary radioluminescence light source (6) is
removably arranged in the aerosol-generating de-
vice.

10. The aerosol-generating device (1) of claim 8 or 9,
wherein the ancillary radioluminescence light source
(6) is enclosed in a sealed transparent container.

11. The aerosol-generating device (1) of one of claims
8 to 10, wherein the ancillary radioluminescence light
source (6) comprises tritium, in particular gaseous
tritium, as a radioactive material thereof.

12. The aerosol-generating device (1) of one of claims
7 to 11, further comprising a user interface (11) of
the aerosol-generating device, and the light exit (15;
17) is located at the user interface.

13. The aerosol-generating device (1) of one of claims
7 to 12, wherein the light exit (15; 17) is provided
with a light concentrator (16) arranged to increase a
density of the light at the light exit.
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