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(54) HANDHELD AEROSOL GENERATING DEVICE

(57) There is provided a handheld aerosol generat-
ing device (1’) comprising an aerosol forming assembly
(12) arranged to generate an aerosol by vaporizing a
release medium; an electric power storage (13) arranged
to provide power to the aerosol forming assembly; a con-

troller (14) arranged to drive said aerosol forming assem-
bly for atomizing a release medium; and a focussed light
source (20) arranged to emit light to the outside of the
handheld aerosol generating device, wherein the con-
troller is further arranged to drive said light source.
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Description

Technical field

[0001] The present invention relates to handheld aerosol generating devices. More particularly, the present invention
relates to aerosol inhalation devices in the form of electronic cigarettes, cigalikes, e-cigarettes, vapour inhalers and
related devices in the specific context of enhancing functionality as well as user benefit and comfort.

Background

[0002] In the arts there are several types and concepts for inhalation devices that serve a broad range of purposes
including also leisure and pleasure devices such as electronic cigarettes. Existing inhalation devices either change the
phase of a fluid before inhalation with for example a wick and a coil so as to increase the vapor temperature above
human body temperature or deliver drops a room temperature by, for example, employing an ultrasonic mesh. In the
above wick and coil system the vapor can be perceived as ’warm’ by a user in the mouth, whereas in the ultrasonic
mesh systems, the vapor is usually perceived as ’cold’. Further techniques are known and include liquid jet elements to
form droplets.
[0003] In any way, such devices generate an aerosol and usually employ an atomization assembly arranged to generate
the aerosol by atomise a release medium along one - but not limited to - one of the mentioned techniques. Such inhalation
devices are oftentimes portable and pocket-size devices that can easily fit in the user’s hand or can be handled by the
user’s fingers alone. In this way, the devices can be convenient for use and can be carried by a user for regular use.
[0004] In order to operate the device, and also ultimately any atomization assembly, there is usually provided an
electric power storage in the form of, for example, a rechargeable battery, which can be charged by means of supplying
power to the handheld aerosol generating device from the outside. In any way, the conventional arts already provide for
compact handheld devices that can be, and actually are carried along by most users. Such devices at the same time
provide a compact electric power source and electronic circuit capability. The use and employment of such resources
being available for the users almost anytime and anywhere are, however, only insufficiently exploited by the available
devices. There is therefore a need for improved handheld aerosol generating device that address any related drawbacks.

Summary

[0005] The mentioned drawbacks are remedied by the subject-matter of the independent claims. Further preferred
embodiments of the present invention are defined in the dependent claims.
[0006] According to one embodiment of the present invention there is provided a handheld aerosol generating device
comprising an aerosol forming assembly arranged to generate an aerosol by vaporizing a release medium; an electric
power storage arranged to provide power to the aerosol forming assembly; a controller arranged to drive said aerosol
forming assembly for atomizing a release medium; and a focussed light source arranged to emit light to the outside of
the handheld aerosol generating device, wherein the controller is further arranged to drive said light source.

Brief description of the drawings

[0007] Embodiments of the present invention, which are presented for better understanding the inventive concepts
and which are not to be seen as limiting the invention, will now be described with reference to the Figures in which:

Figure 1 shows a schematic view of a handheld aerosol generating device and its main functional compo-
nents in a conventional arrangement;

Figures 2A to 2C show some aspects of a handheld aerosol generating device according to an embodiment of the
present invention;

Figures 3A and 3B show schematic views of further details handheld aerosol generating devices according to em-
bodiments of the present invention;
and

Figures 4A and 4B show schematic views of focussed light sources applicable for handheld aerosol generating de-
vices according to at least some embodiments of the present invention.
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Detailed description

[0008] Figure 1 shows a schematic view of a handheld aerosol generating device and its main functional components
in a conventional arrangement. As generally shown a handheld aerosol generating device 1 is provided, for example in
the form of an electronic cigarette, a portable inhaler, a cigalike or of other applicable type. The handheld aerosol
generating device 1 comprises an atomization assembly 12 arranged to generate an aerosol by atomising a release
medium. In general, said aerosol should be suitable for inhalation and may comprise any one of flavour components,
active components, support components, etc. It may be generated by means of heat, evaporation, ultrasonic atomization,
liquid jet atomization and the like from any suitable release medium, including but not limited to liquids, solutions, tobacco,
tobacco material, processed tobacco, and the like. The handheld aerosol generating device 1 may further provide a
mouthpiece 11 which allows for convenient inhalation of the generated aerosol, possibly in combination with ambient air.
[0009] The handheld aerosol generating device 1 comprises an electric power storage 13 arranged to provide power
to the atomization assembly 12. The electric power storage 13 can be a rechargeable electric power storage, such as
a rechargeable battery, a Lithium-ion secondary battery, a super capacitor or of any other suitable type. In this way, the
electric power storage 13 which can be charged by means of supplying power to the handheld aerosol generating device
1 from the outside. For example, a charging device may be electrically coupled or connected to the handheld aerosol
generating device 1 for charging the electric power storage 13 as is as such known from the arts. Further details are
provided in conjunction with the description of the embodiments.
[0010] The handheld aerosol generating device 1 comprises further a controller 14 for controlling one or more func-
tionalities, such as device operation, user interaction, charging, powering and/or driving the atomization assembly 12,
and the like. The device control can be provided by means of one single controller or a plurality of controllers, each then
providing a controlling resource and/or functionality. The controller(s) can be provided by means of microcontrollers as
an integrated circuit (IC), one or more ICs, one or more passive and/or active components, switches, indicators, sensors,
connectors, printed circuit board(s), PCB(s), and the like. The controller 14, electric power storage 13 and optionally
also the atomization assembly 12 may be accommodated by a device housing 15. The mentioned mouthpiece 11 may
be provided toward a proximal end of that housing 15, or generally of the device 1, whereas a distal end 16 can be
located at the opposing end. Although shown and described in conjunction with a device of the conventional arts, some
or all elements may be present in embodiments of the present invention.
[0011] Figures 2A to 2C show some aspects of a handheld aerosol generating device according to an embodiment
of the present invention. As shown in Figures 2A and 2B, the handheld aerosol generating device 1’ comprises an aerosol
forming assembly arranged to generate an aerosol by vaporizing a release medium, an electric power storage arranged
to provide power to the aerosol forming assembly, and a controller arranged to at least drive the aerosol forming assembly
for atomizing a release medium. These elements can be practically identical as, similar to or respectively adapted from
the aerosol forming assembly 12, electric power storage 13, and controller 14 as already mentioned and described in
conjunction with Figure 1.
[0012] The handheld aerosol generating device 1’ according to the present embodiment of the invention comprises
further a focussed light source 20 arranged to emit light to the outside of the handheld aerosol generating device 1’. The
controller 14 of the device 1’ is further arranged to drive the light source 14, which as such comprises switching the light
source 14 on, switching the light source 14 off, providing a specific driving current to the light source 14, and/or providing
a pulse-width-modulated, PWM, switched current to the light source 14. Especially the latter PWM control can be provided
by the controller 14, for example in the form of a microcontroller, for providing a specific and well defined effective current
through the light source 14. In this way, the functional element of the focussed light source 14, e.g. one or more light
emitting diode(s), LED, can be driven at the appropriate voltage and/or current so as to provide the desired illumination
output satisfying the specifications of the used LED(s).
[0013] Generally, the focussed light source may comprise thus an LED, preferably a while-light light emitting diode
and/or preferably with a luminous flux capability of at least 100 Lumen. The voltage of this LED can for example be
comprised between 3 V and 4 V, and be substantially equal to 3,7 V. Further, the controller may be arranged to drive
the focussed light source according to a plurality of emission patterns, preferably by means of said PWM. The emission
patterns may correspond to a flash of high illumination intensity, an emergency flash, a Morse SOS pattern (... - - - ...),
a stroboscope pattern, and the like.
[0014] In an embodiment the focussed light source can be arranged to emit to the outside of the handheld aerosol
generating device 1’ light of a spatial illumination profile with an area of maximum illumination intensity. By means of
employing a focussed light source such a well-defined spatial illumination profile can be provided which profile also
features an area of maximum illumination intensity. In this way, the focussed light source provides an illumination
functionality as opposed to, for example, indicator lights, diffuse light sources and the like.
[0015] Preferably, the spatial illumination profile with the area of maximum illumination intensity can be as shown in
Figure 2C and such to provide a light cone 31 with an effective illumination area 32. The virtually superimposed illumination
intensity profile I(x) in Figure 2A indicated the spatial distribution of the illumination intensity over space x. This profile
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can be provided with an axial symmetry or other profile in any direction normal to the x-direction. As further shown in
Figures 2A and 2C, the handheld aerosol generating device 1’ comprising an elongated housing 15 and a mouthpiece
11 toward a proximal end of said elongated housing 15, wherein the focussed light source 20 is arranged to emit light
from a distal end 16 of said elongated housing 15. The emitting angle of the focused light source 20 can be comprised
between 60 and 120 degrees. In other words, the aperture of the light cone 31 shown in Figure 2C can be comprised
between 60 and 120 degrees.
[0016] In some embodiments and as shown at least in Figure 2A, the handheld aerosol generating device 1’ further
comprises an operation member 21, e. g. a switch or touch sensor, being electrically coupled to the controller 14, wherein
the controller 14 is arranged to drive the focussed light source 20 in response to an operation of the operation member
21. The operation member 21 can for example be arranged closer to the proximal end of the device so as the user can
operate it while handling normally the device, during for example a vaping session. Generally, the handheld aerosol
generating device 1’ can comprise one or more further operation member(s) 18, e. g. again a switch or a touch sensor,
for allowing the user operation of other device functionalities, such as general operation, on-off, heat settings, and the
like. In further embodiments, the operation member 21 that is provided for driving the focussed light source 20 may have
a different size, shape, haptic as compared to the one or more further operation member(s) 18 provided for allowing the
user operation of the other device functionalities. In one embodiment, the operation member 21 may have a substantially
circular shape or appearance, whereas the one or more further operation member(s) 18 have a substantially oval shape
or appearance, or vice versa.
[0017] In one further embodiment the operation member 21 is arranged closer to the distal end 16 as compared to
the proximal end of the elongated housing 15, preferably in the vicinity of the distal end 15. This alternative or additional
provision of the operation member is indicated by putting the reference numeral (21) in brackets. This distal end 16 may
further be the preferred location for other elements of the device 1’. Specifically, the handheld aerosol generating device
1’ as shown in Figure 2B may further comprise an electric connector 17 arranged to couple electric power to the handheld
aerosol generating device 1’ for charging the electric power storage 13, wherein an insertion direction of the electric
connector 17 is arranged parallel to a principal emission direction of the focussed light source 20.
[0018] This embodiment may provide a handy solution for integrating all the functionalities in a small, compact and
hand-held device. Preferably, the handheld aerosol generating device 1’ may comprise a planar housing end 16, wherein
an opening of the electric connector 17 and an opening for said focussed light source are arranged in said planar housing
end 16 next to each other. Particularly, as shown in Figure 2B, the connector 17 may be arranged at the centre of the
planar housing end 16 whereas the opening for the focused light source may be arranged on a side of the connector
17. This may allow an easy interaction with a charging station while accommodating the functionality of the focussed
light source without restrictions or design interference with a charging station, cradle, etui, or other supplemental elements.
The opening can comprise for example a transparent acrylic glass cover helping to protect any light source.
[0019] Figures 3A and 3B show schematic views of further details handheld aerosol generating devices according to
embodiments of the present invention. In this embodiment the handheld aerosol generating device further comprising
a printed circuit board, PCB, 19, wherein the controller comprises at least one processing unit 194 being mounted on
said printed circuit board 19, and wherein the focussed light source 20 is mounted printed circuit board 19. Specifically,
the controller’s at least one processing unit 194 is mounted on the same printed circuit board 19 as the focussed light
source 20. In a further preferred embodiment and as shown in Figure 3A, the focussed light source 20 is mounted to a
side face 195 of said printed circuit board 19. In this way, the longitudinal extension of the device 1’ can be exploited to
provide a sufficient mounting area on the main surface of the PCB 19, whereas the focussed light source 20 can be
directly mounted and connected to the PCB with its primary emission direction along said longitudinal extension.
[0020] In a further embodiment, the aerosol generating device comprises a motion sensor being coupled to the con-
troller, wherein the controller is arranged to drive the focussed light source in response to a measurement output of the
motion sensor. In this way, the device controller may automatically drive the focussed light source when the motion
sensor measures a specific motion, gesture, and/or direction relative to the line of gravity. In this way, the focussed light
source may be deactivated when the aerosol generating device 1’ is held with a gesture or at an orientation that is typical
for the user inhaling an aerosol from the aerosol generating device.
[0021] In further embodiments, the handheld aerosol generating device 1’ may comprise a second light source 22
surrounding for example an outlet for said generated aerosol. In such embodiments, the handheld aerosol generating
device may comprise a lock mechanism 224 arranged to engage with a mouthpiece 11, said lock mechanism being
preferably arranged concentric with an arrangement of said second light source 22 and said outlet. The second light
source 22 can be arranged on the device body to emit light in the interior part of the mouthpiece. The mouthpiece can
be rendered at least partially transparent. It can for example be made of glass. In this way, the light emitted by the second
light source 22 can be visible to the user.
[0022] The second light source 22 can comprise a plurality of LEDs, for example 8, arranged circumferentially around
a hole, which is shown in the inset to Figure 3B when a top piece is removed. As shown, eight LEDs 221 may be mounted
on a circular printed circuit board 222, for example in the form of surface mounted devices (SMD). The printed circuit
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board 222 may provide the hole 223 in its centre. In some embodiments, the hole 223 can be adapted to receive at least
a part of a consumable article inside the device body and/or the housing 15 may comprise a locking mechanism 224 for
making an upper part detachable. The luminous flux capability of each LED 221 can be comprised between 4 and 10
lumens. In a general case, the luminous flux capability of each LED is adapted to not disturb the user. Further, the
controller may be arranged to drive the second light source 22 according to a plurality of emission patterns, preferably
patterns of different and/or varying light colours.
[0023] Figures 4A and 4B show schematic views of focussed light sources applicable for handheld aerosol generating
devices according to at least some embodiments of the present invention. In Figure 4A, a focussed light source 20-1
comprises an element housing 201 with a recess 205 which may accommodate an edge of a PCB for lateral mounting.
Respective contact pads 204 may still engage with mating contact pads on the main PCB surface and soldered thereto
following a surface mounted device, SMD, procedure. The focussed light source 20-1 may further comprise one or more
LED chips 202 on a housing substrate and a reflector 203 with a reflective surface so as to provide the focussing of the
light. In Figure 4B, the focussed light source 20-2 comprises a lens arranged to focus the light emitted from the light
source, such as lens 206 for providing the focussing or additional focussing in the case of a combination of both a lens
as well as a reflector, indicated by the dashed line and reference numeral (203) in Figure 4B.
[0024] Although detailed embodiments have been described, these only serve to provide a better understanding of
the invention defined by the independent claims and are not to be seen as limiting.

Claims

1. A handheld aerosol generating device comprising:

- an aerosol forming assembly arranged to generate an aerosol by vaporizing a release medium;
- an electric power storage arranged to provide power to the aerosol forming assembly;
- a controller arranged to drive said aerosol forming assembly for atomizing a release medium; and
- a focussed light source arranged to emit light to the outside of the handheld aerosol generating device, wherein
the controller is further arranged to drive said light source.

2. The handheld aerosol generating device of claim 1, wherein the focussed light source is arranged to emit to the
outside of the handheld aerosol generating device light of a spatial illumination profile with an area of maximum
illumination intensity.

3. The handheld aerosol generating device of claim 1 or 2, comprising an elongated housing and a mouthpiece toward
a proximal end of said elongated housing, wherein the focussed light source is arranged to emit light toward the
distal end of said elongated housing.

4. The handheld aerosol generating device of any one of claims 1 to 3, further comprising an operation member being
electrically coupled to the controller, wherein the controller is arranged to drive the focussed light source in response
to an operation of the operation member.

5. The handheld aerosol generating device of claim 4 when dependent on claim 3, wherein the operation member is
arranged closer to the distal end as compared to the proximal end of the elongated housing, preferably in the vicinity
of the distal end.

6. The handheld aerosol generating device of any one of claims 1 to 5, further comprising a printed circuit board,
wherein the controller comprises at least a processing unit being mounted on said printed circuit board, and wherein
the focussed light source is mounted printed circuit board.

7. The handheld aerosol generating device of claim 6, wherein the light source is mounted to a side face of said printed
circuit board.

8. The handheld aerosol generating device of any one of claims 1 to 7, further comprising an electric connector arranged
to couple electric power to the handheld aerosol generating device for charging the electric power storage, wherein
an insertion direction of the electric connector is arranged parallel to a principal emission direction of the focussed
light source.

9. The handheld aerosol generating device of claim 8, further comprising a planar housing end, wherein an opening
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of the electric connector and an opening for said focussed light source are arranged in said planar housing end next
to each other.

10. The handheld aerosol generating device of any one of claims 1 to 9, further comprising a motion sensor being
coupled to the controller, wherein the controller is arranged to drive the focussed light source in response to a
measurement output of the motion sensor.

11. The handheld aerosol generating device of any one of claims 1 to 10, wherein the controller is arranged to drive the
focussed light source according to a plurality of emission patterns.

12. The handheld aerosol generating device of any one of claims 1 to 11, further comprising a lens arranged to focus
the light emitted from the light source.

13. The handheld aerosol generating device of any one of claims 1 to 12, wherein the focussed light source comprises
a light emitting diode, preferably a while-light light emitting diode and/or preferably with a luminous flux capability
of at least 100 Lumen.

14. The handheld aerosol generating device of any one of claims 1 to 13, further comprising a second light source
surrounding an outlet for said generated aerosol, and wherein the controller is arranged to drive the second light
source according to a plurality of emission patterns, preferably patterns of different and/or varying light colours.

15. The handheld aerosol generating device of claim 14, comprising a lock mechanism arranged to engage with a
mouthpiece, said lock mechanism being preferably arranged concentric with an arrangement of said second light
source and said outlet.
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