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figured to be connected to a consumable container for
vaporizing a consumable contained in the consumable
container, a vaporizer connecting surface of the vapor-
izer being connected to a consumable container connect-
ing surface of the consumable container when the va-
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in the vaporizer comprises one or more detecting units
comprising a resilient member on the vaporizer connect-

ing surface, on which the resilient member can take a
projected or retracted position, configured to detect one
or more aspects of the shape of the consumable contain-
er connecting surface encoding information about the
consumable container by detecting whether or not or to
which extent the resilient member is in a projected or
retracted position when the vaporizer is connected to the
consumable container.
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Description
TECHNICAL FIELD

[0001] The presentinventionis directed to personal vaporizing devices, such as electronic cigarettes. More specifically,
the present invention is directed to a vaporizer, a consumable container therefore, a vaporizer system thereof comprising
the vaporizer and the consumable container, and a method of obtaining information by the vaporizerabout the consumable
container.

BACKGROUND

[0002] Electronic cigarettes are an alternative to conventional cigarettes. Instead of generating a combustion smoke,
they vaporize a liquid, which can be inhaled by a user. The liquid typically comprises an aerosol-forming substance,
such as glycerin or propylene glycol that creates the vapor. Other common substances in the liquid are nicotine and
various flavorings.

[0003] The electronic cigarette is a hand-held inhaler system, comprising a mouthpiece section, a liquid store, and a
power supply unit. Vaporization is achieved by a vaporizer or heater unit which typically comprises a heating element
in the form of a heating coil and a fluid transfer element. The vaporization occurs when as the heater heats up the liquid
in the wick until the liquid is transformed into vapor. The electronic cigarette may comprise a chamber in the mouthpiece
section, which is configured to receive disposable consumables in the form of capsules. Capsules style consumable
containers comprising the liquid store and the vaporizer are often referred to as "cartomizers".

[0004] Differenttypes of e-liquid solutions with different flavors or substances require different settings of the vaporizer,
such as heating time and temperature. There is also a need for customers to only consume the authentic consumable
container. Information exchange between the consumable container and the vaporizer is thus necessary.

[0005] The current vaporizers use data communication to identify the consumable container. For example, CN
11095991 A discloses an electronic cigarette including a tobacco/cigarette rod and a cartridge inserted into the tobacco
rod. The cartridge includes a PCB module with an authentication circuit. The tobacco/cigarette rod 12 includes pins and
a main control module. When the cartridge is coupled to the tobacco/cigarette rod, the connectors contact with the
contact pads of the lower end of the PCB module. Further, the main control module detects data information of the
authentication circuit 112 electrically connected to the connectors in the PCB module to identify the cartridge.

[0006] However, the electronic cigarette and the cartridge provided in the prior art is complex in structure. Having a
complex IC module in the cartridge also increases the cost of the consumable container.

SUMMARY OF THE INVENTION

[0007] The presentinvention provides a smoking article for an aerosol generation device, which solves some of or all
of the above problems.

[0008] A 1st embodiment of the invention is directed to a vaporizer configured to be connected to a consumable
container for vaporizing a consumable contained in the consumable container, a vaporizer connecting surface of the
vaporizer being connected to a consumable container connecting surface of the consumable container when the vaporizer
is connected to the consumable container, wherein the vaporizer comprises one or more detecting units comprising a
resilient member on the vaporizer connecting surface, on which the resilient member can take a projected or retracted
position, configured to detect one or more aspects of the shape of the consumable container connecting surface encoding
information about the consumable container, by detecting whether or not or to which extent the resilient member is in a
projected or retracted position when the vaporizer is connected to the consumable container.

[0009] With this arrangement, the information about the consumable container can be obtained by the vaporizer in a
simple and economical way.

[0010] Accordingtoa2nd embodiment,inthe 1stembodiment, the resilient member is configured to detect indentations
and/or protrusions arranged on a predetermined area of the consumable container connecting surface.

[0011] According to a 3rd embodiment, in any one of the preceding embodiments, the detecting units are arranged
on a main level and/or in a recess underneath the main level of the vaporizer connecting surface.

[0012] According to an 4th embodiment, in any one of the preceding embodiments, the resilient member is configured
to detect different depth and/or height levels of the indentations and/or protrusions.

[0013] With this arrangement, more complex data can be encoded on the one or more aspects of the shape of the
consumable container.

[0014] According to a 5th embodiment, in any one of the preceding embodiments, the vaporizer comprises a decoding
unit configured to decode the information encoded by the one or more aspects of the shape of the consumable container
connecting surface.
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[0015] According to a 6th embodiment, in any one of the preceding embodiments, the resilient member is a pogo pin.
[0016] According to a 7th embodiment, in any one of the preceding embodiments, the information is determined at
least by detecting if the pogo pin is electronically connected with the information by determining.

[0017] According to an 8th embodiment, in any one of the preceding embodiments, the pogo pins are capable of
supplying a power to the consumable container.

[0018] With this arrangement, the vaporizer system is designed in a more compact way.

[0019] Accordingtoa 9th embodiment, in any one of the preceding embodiments, the vaporizer comprises an operation
unit, which is configured to check a table stored in the vaporizer against data obtained by detecting the one or more
aspects of the shape of the consumable container connecting surface.

[0020] A 10th embodiment of the invention is directed to a consumable container configured to be connected to a
vaporizer according to any one of the preceding claims and containing a consumable for being vaporized in the vaporizer,
the consumable container comprising a consumable container connecting surface being connected to a vaporizer con-
necting surface of the vaporizer when the consumable container is connected to the vaporizer, the shape of the con-
sumable container connecting surface having one or more aspects which encode information about the consumable
container.

[0021] According to an 11th embodiment, in the preceding embodiment, at least parts of the consumable container
connecting surface are made of a conductible material.

[0022] According to a 12th embodiment, in the 9th or 10th embodiment, the consumable container is powered by an
electrical connection between the consumable container connecting surface and the vaporizer connecting surface of
the vaporizer.

[0023] According to a 13th embodiment, in the 9th to 11th embodiment, the one or more aspects of the shape of the
consumable container connecting surface comprises indentations and/or protrusions at a predetermined area of the
consumable container connecting surface.

[0024] According to a 14th embodiment, in the 12th embodiment, the information is encoded by the presence of
absence of indentations and/or protrusions on the consumable container connecting surface, and/or the depth and/or
height levels of the different indentations and/or protrusions.

[0025] A 15th embodiment of the invention is directed to a vaporizer system comprising a vaporizer according to any
one of the 1st to 9th embodiments and a consumable container according to any one of the 10th to 14th embodiments.
[0026] A 16th embodiment of the invention is directed to a method of obtaining information about a consumable
container according to any one of the 10th to 14th embodiments, configured to be connected to a vaporizer according
to any one of the 1st to 9th embodiments, comprising the step of:

detecting which ones of the resilient members of the vaporizer are pressed down and/or how far a resilient member
is pressed down when the vaporizer is connected to the consumable container,

decoding the information on the basis of the detection.

[0027] According to a 17th embodiment, in the 16th embodiment, the information is decoded by checking a table
stored in the vaporizer against data obtained by the detection.

[0028] Accordingto an 18th embodiment, in the 16th or 17th embodiment, the method comprises the step of indicating
at least some of the obtained information to the user.

[0029] According to a 19th embodiment, in the 18th embodiment, the information is indicated by activating one or
more LEDs comprised by the vaporizer.

[0030] Preferred embodiments are now described, by way of example only, with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

Figures 1aand 1c:  show a schematic perspective view, a schematic perspective side view, and an exploded sche-
matic perspective view of an electronic cigarette according to an exemplary embodiment of the

present invention;

Figures 2a to 2c: shows a schematic view of a consumable container, a vaporizer and an exploded schematic view
of a detecting unit according to an exemplary embodiment of the present invention;

Figures 3a to 3e: shows partial cross section views of the detecting units installed in the vaporizer, and schematic
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perspective views of detecting units in different status according to embodiments of the invention;

Figures 4a and 4b:  show schematic perspective views of detecting units being in use with a part of the consumable
container according to embodiments of the invention;

Figure 5: shows a flow chart of a process of obtaining information by the vaporizer about a consumable
container according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] Preferred embodiments of the present invention are described hereinafter and in conjunction with the accom-
panying drawings.

[0033] Asusedherein,theterm "vaporizer system", "inhaler" or "electronic cigarette" may include an electronic cigarette
configured to deliver an aerosol to a user, including an aerosol for smoking. The illustrated embodiments of the vaporizer
system in this invention are schematic, and it is also possible to combine some of the parts to single units which will be
apparent to a person skilled in the art.

[0034] Referring to the drawings and in particular to figures 1a, 1b and 1c, an electronic cigarette for vaporizing an e-
liquid is illustrated. The electronic cigarette 3 can be used as a substitute for a conventional cigarette. The electronic
cigarette 3 has a vaporizer main body 1 comprising a container seating, an LED light 110, a power supply unit, and an
electrical circuitry. A container seating is configured to receive removable consumable container 2 comprising a vaporizing
e-liquid. The e-liquid may comprise an aerosol-forming substance such as propylene glycol and/or glycerol and may
contain other substances such as nicotine and acids. The e-liquid contained in the consumable container 2 may also
comprise different types of flavorings such as tobacco, menthol or fruit flavor. The container seating is preferably in the
form of a cavity configured to receive the consumable container 2 as shown in figure 1c. The consumable container 2
comprises an e-liquid chamber unit portion, on the insertion side, and a mouthpiece portion 210, on the opposite side
of the insertion side. The mouthpiece section 210 has a tip-shaped form with an air outlet at one end to correspond to
the ergonomics of the user’'s mouth. The e-liquid chamber unit 204 is located at the opposite end of the consumable
container 2 to the mouthpiece portion 210. The chamber unit 204, shown in more detail in figure 2a, may have a
transparent wall, in which elements well known to the skilled person such as a tubular vapor channel, liquid uptake
portions, a heating element and a fluid transfer element etc. are configured.

[0035] Figure 1c shows the surfaces through which the consumable container 2 contacts the vaporizer when the
consumable container 2 is connected to the vaporizer 1 for use. They comprise a first consumable container connecting
surface 221, on a distal end of the chamber unit 204 to the mouthpiece portion 210, and a second consumable container
connecting surface 220, on an end of the mouthpiece portion close to the chamber unit 204. In another embodiment,
the consumable container 2 may have only one surface connecting the vaporizer main body 1. In yet other embodiments,
there may be more than two connecting surfaces between the vaporizer main body 1 and the consumable container 2.
[0036] On the first consumable container connecting surface 221, the consumable container 2 is configured with two
power terminals 45, and air inlets 35. On the second consumable container connecting surface 220, an information
coding area (shown in the square of broken lines in figures ic, 2a, 4a and 4b) is shaped with one or more aspects which
encode information about the consumable container. In the embodiment according to figure ic, multiple protrusions 201
are provided and shaped on the second consumable container connecting surface 220.

[0037] Inthe embodiment according to figure 2a, multiple indentations 201 in arc shapes, which have a size that can
contain the resilient members therein without connecting when the vaporizer main body 1 and the consumable container
2 are connected, are provided and shaped on the second consumable container connecting surface 220. In other
embodiments, both indentations and protrusions 201 are shaped on the consumable container connecting surface. The
protrusions and/or indentations 201 have one or more aspects in the form of a machine-readable pattern representing
coded authentication information. In other embodiments, the protrusions and/or indentations 201 may also contain
information about the consumable or the container 2, such as the types thereof or relative setting data of the vaporizer
1 for the container 2. The encoding method for the aspects of the shape formed on the consumable container connecting
surface 210 is discussed below.

[0038] In some embodiments, at least a part of the protrusions is made of a conductible material and integrated with
a power inlet of the consumable container 2 so that at least a part of the protrusions 201 can serve as power terminals
202 of the consumable container 2, with the benefit of no need of setting another power source to the container 2 and
a more compact design.

[0039] Figure 2b shows a closer schematic view of the container seating, looking at it from the vaporizer main body
1 in the insertion direction. The container seating is provided with connection portions 103 and 105 configured to hold
the container firmly to the container seating 2 in a snap fit and magnetic fit way. The connection portion could also for
instance be an interference fit, a screw fit, or a bayoneted fit. The container seating further comprises a pair of electrical
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connectors 104 configured to engage with corresponding power terminals 202 on the consumable container 2.

[0040] Similar to the consumable container 2, the vaporizer main body 1 may comprise at least two surfaces which
contact the consumable container 2 when the consumable container 2 is connected to the vaporizer 1 for use. The first
vaporizer connecting surface 121 is located where the electrical connectors 104 are arranged. The second vaporizer
connecting surface 120 has a detecting area (shown in the square with broken lines) arranged thereon, with at least
one or more detecting units 101. In another embodiment, the consumable container 2 may have only one surface
connecting the vaporizer main body 1, on which the detecting area is arranged. In yet other embodiments, there may
be more than two connecting surfaces between the vaporizer main body 1 and the consumable container 2, and the
detecting area may be arranged on multiple surfaces. As shown in figure 2b, the detecting area is arranged on a
predetermined area of the vaporizer connecting surface 120. In some embodiments, the detecting area, together with
the information coding area, are arranged at opposite regions of the vaporizer connecting surface 120 and the consumable
connecting surface 220, so that the consumable container 2 can be detected independent of the direction in which the
consumable container 2 is inserted in the vaporizer seating. In other embodiments, the detecting area may be arranged
on the entire surface, namely on the entire circle surface of the second vaporizer connecting surface 120.

[0041] The detecting units 101 comprise a resilient member connected with a sensor. The detecting units 101 arranged
in the detecting area of the vaporizer correspond to the one or more aspects of the shape of the consumable container
connecting surface. The resilient members are configured to detect one or more aspects of the shape of the consumable
container connecting surface encoding information about the consumable container, by detecting whether or not or to
which extent the resilient member is in a projected or retracted position when the vaporizer main body 1 is connected
to the consumable container 2.

[0042] Figure 2c shows an exploded schematic view of the detecting unit 101 according to an embodiment of the
invention in detail. In this embodiment, the detecting unit 101 may be assembled from a barrel 1011, a plunger head
1012, a ball 1013, a spring 1014 and a pressure sensor 1015. In some embodiments, the resilient member may be
completely made of metal. When the protrusions or the vaporizer connecting surface touches the detecting unit after
the container 2 is inserted completely in the vaporizer 1, a force is applied to the plunger head 1012. The spring 1014
is thus compressed and the plunger head 1012 and the balls 1013 move inside the barrel 1011. The barrel 1011 retains
the plunger head 1012 and the spring from pushing it out when the plunger head 1012 is not locked in place. The force
is then transferred to the pressure sensor, which is connected to a decoding unit comprised by the vaporizer.

[0043] The decoding unit is configured to decode the information encoded by the one or more aspects of the shape
of the consumable container connecting surface. The decoding unit decodes the information by determining which ones
of the resilient members 101 are pressed down (retracted) when the vaporizer 1 is connected to the consumable container
2. In some embodiments, the decoding unit decodes the information by determining how far the resilient members are
pressed down, namely by detecting the strength of the pressure by means of the pressure sensor 1015, when the
vaporizer 1 is connected to the consumable container 2. As shown in figures 3c to 3e, from a projected position, via a
half-way retracted position to a fully retracted position, the resilient members may be configured to detect different depth
and/or heightlevels of the indentations and/or protrusions 201 which are encoded with and represent differentinformation.
The decoding unit is further electronically connected to an operation unit in the vaporizer, which is configured to check
a table stored in the vaporizer against obtained pressure data. The pressure sensor, the decoding unit and the operation
unit can be of any type that exists in the prior art. The ball 1013 is configured inside the detecting unit 101 so as to
stabilize the contacting areas for a better performance. Other kinds of arrangements, such as "back drill style" or "bias
tail style", which do not have a ball arranged inside the barrel can also be applied to the detecting unit 101. In some
embodiments, the sensor 1015 maybe a sensor which senses whether the plunger head 1012 has been electronically
connected with a conducted surface of the container 2 so as to determine which ones of the resilient members have
been pressed down. Preferably, the resilient members are pogo pins.

[0044] As shown in figures 3a and 3b, there are at least two types of arrangements for the detecting units 101 are
arranged on a main level and/or in a recess underneath the main level of the vaporizer connecting surface. As shown
in figure 3a, the detecting unit in projected position maybe partially arranged above the vaporizer main level of the
connecting surface 120. The plunger head 1012 is exposed on the vaporizer connecting surface 120 and is pressed
down if the container connecting surface 220 on the container connecting surface 220 touches the plunger head when
the container 2 is installed and fixed on the vaporizer. On the other hand, the plunger head 1012 is not pressed down
if the plunger head 1012 fits in an indentation 201 of the container connecting surface 220 when the container 2 is
connected to the vaporizer main body 1. In another arrangement, as shown in figure 3b, the detecting unit 101 in projected
position is arranged entirely in a recess formed by the connecting surface 120, and therefore underneath the main level
of the vaporizer connecting surface 120. The detecting unit 101 is pressed down (retracted) when a protrusion on the
container connecting surface 220 touches the plunger head 1012 when the container 2 is connected to the vaporizer
main body 1.

[0045] As discussed above, the information may be encoded by the presence of absence of indentations and/or
protrusions 201 on the consumable container connecting surface, and/or the depth and/or height levels of the different
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indentations and/or protrusions 201 as shown in figures 3c to 3e. In embodiments where multiple detecting units 101
are arranged in the detecting area, the pattern of the indentations and/or protrusions 201 may represent binary-coded
data. Any known binary coded formats can be used, such as ASCII, Unicode, GBK, GBK2312, UTF-8. Any kind of
information related to the consumable container 2 can be encoded by the indentations and/or protrusions 201.

[0046] Hereinafter, two embodiments of the process of obtaining information by the vaporizer 1 about a consumable
container 2 are discussed with regard to figures 4a and 4b together with figure 5.

[0047] Accordingtoanembodimentin whichthe information is encoded as binary data. When the consumable container
2 is connected to the vaporizer 1, the vaporizer may be switched on manually, or automatically if at least one of the
detection units are pressed down and/or if the detection units are electronically connected with the consumable container
surface 220. The positions of the resilient members are detected, in particular which ones of the resilient members of
the vaporizer are retracted and/or if the detection units are electronically connected with the consumable container
surface 220 (S101). The information coded by the consumable container surface 220 is decoded, e.g. by checking a
table stored in a memory unit of the vaporizer against the result of the detection (S102, S 103). At least some of the
decoded information may be indicated to the user by adjusting the intensity of the light color emitted by the LED light
110. E.g., the LED light 110 of figure 1 may be activated with a light with red intensified in colors, indicating a type A
consumable container is connected, if a first and a second detecting units 101 are pressed down (retracted) or electron-
ically connected, while the other detecting units 101 fit in the indentations 201 and remain in their projected position
without touching the consumable container connecting surface (shown in figure 4a). As another example, the LED light
110 may be activated with a light with blue intensified in colors, indicating a type B consumable container is connected,
if a third and a forth detecting units 101 are pressed down or electronically connected, or a light with green intensified
in colors, indicating a type C consumable container is connected, if a fifth and a sixth detecting units 101 are pressed
down or electronically connected (S104). In all these cases, the vaporizer may be set up or configured in a mode which
corresponds to the type of the consumable container.

[0048] In another embodiment of this invention, as shown in figure 4b together with figure 5 and based on the above
embodiment, the retraction levels of resilient members are detected as well, i.e. how far the resilient members are
pressed down (S101). The connected consumable connecter 2 is authenticated by checking if the protrusions 201 on
the container connecting surface 220 connect and press the detecting units 101 in a predefined pattern. As shown in
figure 4b, a first protrusion sticks out from the container connecting surface 220 by a first length so that a first detecting
unit 101 is fully pressed down to its fully retracted position, and then outputs data "A" to the decoding unit. A second
protrusion sticks out from the container connecting surface 220 by a second length so that a second detecting unit 101
is half-way pressed down to its half-way retracted position, and then outputs data "B". No protrusions are at the positions
corresponding to a third and a fourth detecting units 101, the detecting units 101 are not pressed down and in their
projected position, and then output data "C" (S102). It is determined if the connected consumable container 2 is authentic
by checking if data "ABCC" represents consumable container 2 being authentic in a table stored in the vaporizer (S103).
The operation of the vaporizer system 3 is activated if the consumable container is determined to be authentic (S104).

Claims

1. A vaporizer (1) configured to be connected to a consumable container (2) for vaporizing a consumable contained
in the consumable container (2), a vaporizer connecting surface (120) of the vaporizer (1) being connected to a
consumable container connecting surface (220) of the consumable container (2) when the vaporizer (1) is connected
to the consumable container (2), wherein the vaporizer (1) comprises one or more detecting units (101) comprising
a resilient member on the vaporizer connecting surface (120), on which the resilient member can take a projected
or retracted position, configured to detect one or more aspects of the shape of the consumable container connecting
surface (220) encoding information about the consumable container (2) by detecting whether or not or to which
extent the resilient member is in a projected or retracted position when the vaporizer (1) is connected to the con-
sumable container (2).

2. Thevaporizer (1) according to the preceding claim, wherein the resilient member is configured to detect indentations
and/or protrusions (201) arranged on a predetermined area of the consumable container connecting surface (220).

3. The vaporizer (1) according to the preceding claim, wherein the detecting units (101) is arranged on a main level
and/or in a recess underneath the main level of the vaporizer connecting surface (120).

4. The vaporizer (1) according to the preceding claim, wherein the resilient member is configured to detect different
depth and/or height levels of the indentations and/or protrusions (201).
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The vaporizer (1) according to any one of the preceding claims, wherein the vaporizer (1) comprises a decoding
unit configured to decode the information encoded by the one or more aspects of the shape of the consumable
container connecting surface (220).

The vaporizer (1) according to any one of the preceding claims, wherein the resilient member is a pogo pin.

The vaporizer (1) according to the preceding claim, wherein the information is determined at least by detecting if
the pogo pin is electronically connected with the information by determining.

The vaporizer (1) according to any one of the preceding claims, wherein the vaporizer (1) comprises an operation
unit, which is configured to check a table stored in the vaporizer (1) against data obtained by detecting the one or
more aspects of the shape of the consumable container connecting surface (220).

A consumable container (2) configured to be connected to a vaporizer (1) according to any one of the preceding
claims and containing a consumable for being vaporized in the vaporizer (1), the consumable container (2) comprising
a consumable container connecting surface (220) being connected to a vaporizer connecting surface (120) of the
vaporizer (1) when the consumable container (2) is connected to the vaporizer (1), the shape of the consumable
container connecting surface (220) having one or more aspects which encode information about the consumable
container (2).

The consumable container (2) according to the preceding claim, wherein at least parts of the consumable container
connecting surface (220) are made of a conductible material.

The consumable container (2) according to claims 9 or 10, wherein the one or more aspects of the shape of the
consumable container connecting surface (220) comprises indentations and/or protrusions (201) at a predetermined
area of the consumable container connecting surface (220).

The consumable container (2) according to the preceding claim, wherein the information is encoded by the presence
of absence of indentations and/or protrusions (201) on the consumable container connecting surface (220), and/or
the depth and/or height levels of the different indentations and/or protrusions (201).

A vaporizer system (3) comprising a vaporizer (1) according to any one of claims 1 to 8 and a consumable container
(2) according to any one of claims 9 to 12.

A method of obtaining information about a consumable container (2) according to any one of claims 9 to 12, configured
to be connected to a vaporizer (1) according to any one of claims 1 to 8, comprising the step of:

detecting which ones of the resilient members of the vaporizer (1) are pressed down and/or how far a resilient
member is pressed down when the vaporizer (1) is connected to the consumable container (2),

decoding the information on the basis of the detection,

wherein the information is preferably decoded by checking a table stored in the vaporizer (1) against data
obtained by the detection.

The method according claim 14, further comprising the step of indicating at least some of the obtained information
to the user.
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