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DESCRIPTION

[0001] The present invention relates to an electronic cigarette having improved safety of the
type specified in the preamble of the first claim.

[0002] Electronic cigarettes, such as the one described in patent application: WO 2013/091203
A1, are currently known of which are increasingly common due to growing prohibitions and the
negative effects on health of smoking cigarettes or the like of the traditional type.

[0003] Electronic cigarettes are in fact devoid of the combustion step of nicotine. The latter
causes, in fact, various adverse effects on the nicotine molecule itself which have
repercussions on the health of the smoker. The combustion step also causes odours which
may prove unpleasant and which result, along with the health-related problems, in bans on
smoking traditional cigarettes worldwide.

[0004] Electronic cigarettes, instead, are supplied with a liquid substance, in particular liquid
nicotine or other substances. They further comprise a fluid atomizer, which acts by means of
electric heaters or similar devices. The atomized fluid, i.e. fragmented into minute particles, for
example, evaporated or the like, is then inhaled by the user during use of said electronic
cigarette.

[0005] For example, the PCT patent application WO-A-2013/091203 describes an electronic
cigarette with valves for the passage of liquid between the different internal parts of the
cigarette.

[0006] Given the alleged absence of the harmful effects mentioned and the possibility of use
indoors, electronic cigarettes have in recent years, proved highly successful.

[0007] The prior art mentioned above has several significant drawbacks.

[0008] In particular, electronic cigarettes contain liquid nicotine, in a solution or mixed with
other substances, in an easily accessible chamber. As known, nicotine in the liquid state is very
dangerous and must be handled with extreme caution, for example wearing special gloves.

[0009] In addition it is very difficult to fill the chamber of the electronic cigarette with nicotine or
similar substances. For said filling it is in fact necessary to unscrew the components of the
cigarette and expose the chamber at least partially.

[0010] It is no coincidence that the use of electronic cigarettes is prohibited for those aged
under 18. In fact, even the mere presence of electronic cigarettes near children can lead to

serious accidents.

[0011] The applicant has remedied many of said drawbacks by creating electronic cigarettes
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fitted with input-only valves for nicotine or similar safety devices.
[0012] However the filling of the chamber proves at least partly problematic.

[0013] In this situation the technical purpose of the present invention is to devise an improved
safety electronic cigarette able to substantially overcome the drawbacks mentioned above.

[0014] Within the sphere of said technical purpose one important purpose of the invention is to
make an electronic cigarette which is safe and prevents contact of the user with the nicotine.

[0015] Another technical purpose is to create an electronic cigarette which is simple to fill.

[0016] The technical purpose and specified aims are achieved by an improved safety
electronic cigarette according to the appended independent claims.

[0017] Preferred embodiments are evident from the dependent claims.

[0018] The characteristics and advantages of the invention are clearly evident from the
following detailed description of a preferred embodiment thereof, with reference to the
accompanying drawings, in which:

Fig. 1 shows an electronic cigarette according to the invention, with one portion enlarged;

Fig. 2a shows a detail of the electronic cigarette according to the invention in a particular
condition of use; and

Fig. 2b shows an accessory connected to the electronic cigarette according to the invention,

Fig. 3a shows a detail of an embodiment of the electronic cigarette according to the invention
in a particular condition of use;

Fig. 3b shows the detail of Fig 3a in another particular condition of use;
Fig. 4 shows a further embodiment of the electronic cigarette according to the invention;

Fig. 5a shows another embodiment of the electronic cigarette according to the invention in a
first configuration;

Fig. 5a shows the embodiment of Fig 4 in another configuration;

Fig. 6 shows a further embodiment of the electronic cigarette according to the invention;
Fig. 7 shows another example of an electronic cigarette according to the invention;

Fig. 7a shows a detail of the example of Fig 7;

Fig. 8 shows a last example of an electronic cigarette according to the invention;
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Fig. 8a shows a detail of the example of Fig 8.

[0019] With reference to said drawings, reference numeral 1 globally denotes the electronic
cigarette.

[0020] It comprises in brief, a mouthpiece 4 through which the user inhales the atomised
substance, a chamber 2 for storing a liquid substance to be inhaled, an atomizer 3 suitable to
vaporize said substance to be inhaled, to produce a vaporized substance and to deliver said
vaporized substance to said mouthpiece 4, an electric battery § connected to the atomizer 3
and suitable to permit the activation thereof and activating means 7 of the atomizer 3.

[0021] In detail, the electronic cigarette 1 preferably has a tubular shape and has the
mouthpiece 4 at one end and the electric battery 5 at the other. The latter occupies a
significant longitudinal section of the cigarette 1.

[0022] The atomizer 3 is in fluidic through connection with the chamber 2 to deliver the liquid
substance to be inhaled to be atomized, and with the mouthpiece 4, for the ejection of the
atomized substance to the user who inhales it.

[0023] The fluidic through connection between atomizer 3 and chamber 2 is preferably
implemented by means of a wick 3a or similar means, suitable to allow the passage of liquid
and not of gaseous substances.

[0024] Diversely, the fluidic through connection between atomizer 3 and mouthpiece 4 is
implemented by means of ducts 3b, or the like.

[0025] The atomizer 3 further comprises at least one atomizing chamber 3¢, comprising an
electrical resistance and possible filters or membranes, suitable to atomize, i.e. to divide into
fine particles, thereby creating a gaseous substance, the substance to be inhaled which was in
the liquid state.

[0026] Structurally, the atomizer 3 is preferably placed inside the chamber 2, and the latter
constitutes part of the external structure of the electronic cigarette 1. In particular, the chamber
2 comprises at least one outer wall 2a bordering with the external environment.

[0027] The chamber 2 further comprises a vent suitable to allow the entry of air from the
outside into the chamber 2 only in order to avoid problems of depression and the like.

[0028] The activation means 7 preferably comprise an activation button 7a, suitable to control
the activation of the atomizer 3, or even, or alternatively, sensors suitable to perceive the
inhalation of the user and to command the activation of the atomizer 3 accordingly. The
activation means 7 lastly, preferably comprise a microprocessor or the like, suitable to manage
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the functioning of the sensors and various means.

[0029] In particular, in the embodiments illustrated in Figs. 5a and 5b the electronic cigarette 1
comprises connection means 20 of the chamber 2 to the remaining part of said electronic
cigarette 1. The connection means 20 are preferably suitable to make the liquid substance to
be inhaled inside the chamber 2 accessible, for example for filling or replacing said chamber 2.

[0030] In particular, said connection means 20 comprise a first connection 23 which connects
the chamber 2 and the casing 5 of the electric battery 5a suitable to make the liquid substance
to be inhaled inside the chamber 2 accessible.

[0031] The connection means 20 may further comprise a second connection 24 between the
chamber 2 and the mouthpiece 4 suitable to make the liquid substance to be inhaled inside the
chamber 2 accessible.

[0032] Appropriately, only one of the two connections is present and makes the substance to
be inhaled inside the chamber 2 accessible. For example, only the first connection 23 may be
present, while for example a threaded connection is present between the chamber 2 and the
mouthpiece 4 to allow the replacement of the latter. For example, only the first connection 23
may be present, while for example a threaded connection is present between the chamber 2
and the mouthpiece 4, which does not allow access to the substance to be inhaled but which
has the sole purpose of permitting the replacement of the latter. Vice versa only the second
connection 24 can be present, while a threaded connection is present between the chamber 2
and the casing 5, which does not allow access to the substance to be inhaled but which has
the sole purpose of permitting the replacement of the electric battery 5a.

[0033] Alternatively both connections 23 and 24 are present and make the substance to be
inhaled inside the chamber 2 (Fig. 5a) accessible.

[0034] Obviously, in cases in which the connections do not allow access to the substance to be
inhaled inside the chamber 2, they are not considered part of the connection means 20 for the
purpose of this patent text and in particular the embodiments in Figs. 5a, 5b and 6.

[0035] Preferably, the cigarette 1 does not comprise further connection means 20 with the
chamber 2, except, of course, forcing or breaking of the chamber 2 or of the other

components.

[0036] Moreover, advantageously, the connection means 20 are safety connection means.
Preferably all the connections composing the connection means 20 are safety connections.

[0037] In particular, the connection means 20 comprise at least one releasable "child-proof"
connection.

[0038] The term "child-proof" refers to the so-called safety caps or similar in themselves know
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by the term "child-proof" for the experts in the field of containers for hazardous liquids, such as
medicines, detergents and the like. The term "child-proof" is thus perfectly clear and
unambiguous to the person skilled in the art.

[0039] Such caps are for example described in the patent documents classified in the
international class of patents B65D 50/00 or more specific.

[0040] In detail, such caps, which also fall into the category of "child-proof", are caps requiring
a double opening action, for example of unscrewing and pressing.

[0041] The safety connection means are also, generally, double action connection means thus
for example comprising a hook and a thread or otherwise. The term double action is also
understood to mean multiple action connection means, with more than two hooks or the like.

[0042] The connection means 20 comprise a releasable connection comprising a thread 21,
defining an axis 21a preferably coincident with the main extension axis of the electronic
cigarette 1, and a safety element 22 suitable to allow the release of the connection means 20
only if the unscrewing action is accompanied by a second action.

[0043] In a first example, the safety element 22 is of the elastic type and suitable to exert a
distancing or in any case a failed interaction between the thread and counter thread
composing the threading 21. It is therefore possible to release such connection means 20
exerting said second thrust action in an axial direction in opposition to the safety element 22.

[0044] In a second example, the safety element 22 is of the elastic type and diametrically
opens a gripping element needed to unscrew the thread 21. By exerting a second thrust action
in the diametrical direction towards the axis 21a it is possible to lock the gripping element and
the thread 21 and open the connection means 20.

[0045] In the alternative in Fig 6, the connection means 20 comprise only non-releasable
connections, except of course in the case of tampering with the cigarette 1 or incorrect and
non-intuitive use suggested by its shape and features. These therefore consist of gluing or
welding.

[0046] In this case the liquid to be inhaled inside the chamber 2 is not accessible and the
cigarette 2 is therefore substantially of the disposable type.

[0047] Alternatively, as illustrated in Figs. 7, 7a, 8, 8a, the chamber 2 is suitable to house, and
thus preferably houses or comprises, a disposable cartridge 40 including the liquid substance
to be inhaled.

[0048] The disposable cartridge 40 is for example of the type used for ink refills in fountain
pens and includes a normally closed valve 41. The normally closed valve 41 is suitable to
prevent the leakage of the liquid substance to be inhaled when the cartridge 40 is not inserted
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in the cigarette. This valve 41 may also consist of a weakening of part of the cartridge 40,
suitable to be broken when inserted in the cigarette 1, a valve similar to the valve present in
the refill cartridges of fountain pens or the like.

[0049] The electronic cigarette 1 thus comprises connection means 30 between said
disposable cartridge 40 and the atomizer 3 suitable to connect the disposable cartridge 40 to
the electronic cigarette 1 and to place the liquid substance to be inhaled contained in the
disposable cartridge 40 in fluidic through connection with the atomizer 3.

[0050] In particular, the fluidic passage can be guaranteed by the wick 3a only or the like, or
also by a chamber 32 suitable to contain a portion of the liquid substance to be inhaled and
preferably fitted with a one-way valve 33 suitable to allow the entry of fluid into the chamber 32
but not the exit.

[0051] The connection means 30 further comprise an opening device 31 of the normally
closed valve 41 suitable to open the normally closed valve 41 when the disposable cartridge 40
is connected to the connection means 30. The device 31 is thus preferably a portion of tube
provided with a sharp surface, suitable to open the valve 41.

[0052] The connection means 30 may also comprise further connection elements 34 of the
mechanical, adhesive or similar type, such as threads (Fig. 2). These further connection
elements 34 may also be arranged entirely or partly on the cartridge 40. They are suitable to
mechanically connect the cartridge 40, which constitutes the chamber 2, to the cigarette 1.

[0053] In order to house the cartridge 40, the chamber 2 may comprise an internal volume 2a
(Fig. 7) and, in such case, the disposable cartridge 40 is housed in the internal volume 2a. In
this case moreover the cigarette 1 comprises constraint means 70 of the chamber 2 to the
remaining part of the electronic cigarette 1. The constraint means 70 are preferably suitable to
make the internal volume 2a accessible for insertion or replacement of the cartridge 40.
Advantageously, the constraint means 70 are safety connection means. Preferably all the
connections composing the restraint means 70 are safety connections. In particular, the
restraint means 70 comprise at least one releasable "child-proof" connection. The term "child-
proof" refers to so-called safety caps or similar in themselves known by the term "child-proof"
for the experts in the field of containers for hazardous liquids, such as medicines, detergents
and the like. The term "child-proof" is thus perfectly clear and unambiguous to the person
skilled in the art. Such caps are for example described in the patent documents classified in the
international class of patents B605D 50/00 or more specific. In detail, such caps, which also fall
into the category of "child-proof", are caps requiring a double opening action, for example of
unscrewing and pressing.

[0054] Alternatively, the disposable cartridge 40 constitutes part of the outer surface of the
electronic cigarette 1 (Fig. 8). In the latter case, the chamber 2 is consequently substantially
entirely composed of the disposable cartridge 40. Moreover, again in the present case, the
connection elements 34 are preferably safety connection means of the type previously
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described in relation to the constraint means 70.

[0055] The electronic cigarette 1 also comprises access means 6 to the chamber 2, suitably
arranged along the outer wall 2a. Such access means 6 are better illustrated in Figs. 1, 2a, 2b,
2c, 3and 4.

[0056] The said access means 6 are preferably of the one-way type, suitable to connect the
external environment to the chamber 2 to permit the introduction of the liquid substance to be
inhaled from the external environment.

[0057] They are composed (Figs. 1, 2a, 3a, 3b) of a one-way filling valve 60.

[0058] The one-way access means 6 are alternatively (Fig. 4) composed of a pierceable
membrane 65, suitable to permit the introduction of the liquid substance to be inhaled from the
external environment by piercing means such as a syringe with needle including the liquid
substance to be inhaled or the like.

[0059] The pierceable membrane 65 is in itself known and used for medical containers, ink
containers, test tubes and containers of chemicals or the like.

[0060] It is made of a solid but partially fluid material suitable to return to its original shape
after piercing, and thus to close again, such as a colloidal solution, a gel or the like. Or it is
composed of a series of discs which may be aligned or not, defining a passage for a needle or
the like, or so forth. Preferably the pierceable membrane has the property of being easily
pierceable.

[0061] The pierceable membrane 65 is preferably a cylinder shape with a radial axis in relation
to the cigarette 1 and surrounded by a portion of wall having the shape of a cylindrical ring and
in highly resistant material, in particular in transparent polymer material.

[0062] The access means 6 are moreover preferably accessible by means of a special bottle
10 suitable to contain the store of liquid substance to be inhaled.

[0063] In particular, the electronic cigarette 1 is part of a kit for inhalation 20 comprising the
electronic cigarette 1 itself and the bottle 10.

[0064] The access means 6 are thus appropriately accessible substantially exclusively through
the bottle 10. The term substantially exclusively, used in the claims and in the following text,
means, of course, that it is impossible to prevent access occurring by forcing the valve or other
portions of the electronic cigarette 1 in a manner not specified in the instructions. It is therefore
understood that if the electronic cigarette 1 is used correctly according to the manual, for
example which comes with it when sold, the valve 6 is accessible exclusively through the bottle
10.
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[0065] In detail, the bottle 10 includes a neck 11 fitted with an opening 11a for the exit of the
liquid substance to be inhaled and a cap 13 to obstruct the opening 11a and close the bottle
10. The cap 10 is preferably of the type so-called "safety" or "child-proof" type, in themselves
known.

[0066] In order to permit access said means 6 comprise first releasable retaining means 6a
suitable to firmly connect the neck 11 of the bottle 10 to the access means 6 to connect in
fluidic through connection the opening 11a of the bottle 10 with the access means 6.

[0067] Consequently, the bottle 10 comprises second releasable retaining means 12 suitable
to connect the bottle 10 to the electronic cigarette 1 and in particular to the first releasable
retaining means 6a. Said first and second releasable retaining means 6a and 12 are
preferably, in the example of Figs. 1-2b, threads and counter-threads arranged on a conical
surface of the neck 11 and on a conical cavity 60b positioned on the outer wall 2a.

[0068] The liquid substance to be inhaled may then be introduced into the chamber 2
preferably, and more preferably substantially exclusively, after the neck 11 has been placed in
fluidic through connection with the chamber 2 through the valve 60 and after having
constrained the neck 11 to the valve 60 through the first and second releasable retaining
means 6a and 12.

[0069] More in detail, the valve 60 comprises an entry-only opening which preferably opens in
the direction from the external environment to the chamber 2 in response to a mechanical
thrust, for example by means of a tip, in the same direction. For example, the valve 60 may be
a classic ball valve comprising a ball 60c and elastic means 60d which push it from the inside
of the chamber 2 outwards (enlargement in Fig 1).

[0070] Consequently, the insertion of the neck 11 in the cavity 60b, and the constraint by using
the means 6a and 12, achieves the pressure of the neck 11 on the valve 6 and the opening of
the latter, as illustrated in Figure 2a.

[0071] In another example, Figs. 3a and 3b, both the bottle 10 and the valve 60 are suitable to
allow the transit of fluid only when mutually connected.

[0072] To such purpose, the system may comprise a connector 80, suitable to connect the
neck 11 and the valve 60 and allow the transit of fluid by the same.

[0073] In this case, both the neck 11 and the valve 60 may comprise an entry-only opening
which preferably opens in the direction from the external environment to the chamber in
response to a mechanical thrust, for example by means of a tip, in the same direction. For
example, the valve 60 may be of the type described above and illustrated in Figure 2a, while
the neck 11 may include a ball 11¢ and elastic means 11d which push it from the inside of the
bottle 10 outwards (enlargement in Figs. 3a and 3b).
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[0074] The connector 80 may thus comprise third releasable retaining means 81 such as
threads coupling to the second retaining means 12 of the bottle 10 and with the first releasable
retaining means 6a of the access means 6. It further comprises a thrust element 82 suitable to
open the valves only when the connector 80 is connected (Fig. 3a).

[0075] The connector 80 may also be incorporated and /or in one piece with the neck 11 or the
valve 60.

[0076] In the alternative in Fig 4, the cigarette 1 is preferably refilled with a special bottle fitted
with a needle output for the containment and ejection of the liquid substance to be inhaled. In
particular, the needle is preferably of the "hook", type i.e. is not straight but curves with an
angle, between entry and exit, preferably greater than 90 ° and more preferably between 160 °
and 200 °, more preferably of amplitude approximately of a flat angle. This expedient prevents
accidental releases of liquid from the bottle.

[0077] The bottle also has a closure of the child-proof type. A needle adaptor may instead be
provided for, and preferably hook-shaped as previously mentioned, for bottles having a
different attachment, such as those in the previous example (Figs. 1-3).

[0078] In addition, preferably, the electronic cigarette 1 does not contain further openings of
the chamber 2 to the outside or contains openings of the "safety" or "child-proof" type, i.e. in
particular openings that require a dual action of pressure and unscrewing to achieve opening.

[0079] The electronic cigarette 1 further comprises, ejection means 8 of the gaseous
substances (Figs. 1 and 4), suitable to eject only the gaseous substances from the chamber 2,
keeping the liquids and solids inside said chamber.

[0080] Preferably said ejection means 8 comprise an ejection valve 8a permeable to gaseous
substances, i.e. to steam and/or gases, and impermeable to liquids.

[0081] Substances or fabrics with these characteristics are per se known. These include micro
perforated membranes in particular. Such as membranes or fabrics made from micro
perforated or expanded PTFE (ePTFE). Similar fabrics or membranes are for example
described in patent documents US-B-3,953,566, US-4,194,041 US-B-B-4,187,390, and
subsequent. These membranes are in addition produced by W. L. Gore & Associates, Inc.
under the tradename of Gore-Tex®. The ejection means 8 may thus comprise, or be
composed of, a portion of surface made in one of said Gore-Tex® fabrics and the like.

[0082] Various ejection means 8 may be provided for, even not comprising fabrics but different
devices.

[0083] Said ejection means 8, and said ejection valve 8a, are preferably arranged along the
outer wall 2a of the chamber 2, which connects the chamber 2 with the external environment,
or with another inner portion of the electronic cigarette 1 preferably in gaseous through
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connection with the external environment.

[0084] The functioning of the electronic cigarette 1, the bottle 10 and the kit 20, described
above in structural sense, is as follows.

[0085] The electronic cigarette 1 is first filled by means of the bottle 10 through the access
means 6.

[0086] In detail the neck of the bottle 11 is connected, via the second releasable retaining
means 12, to the first releasable retaining means 6a. The neck 11, inserted in the cavity 60a,
thus pushes the ball 60c, in the example of Fig. 2 into the open position, in contrast to the
elastic means 60d. The fluidic through connection between the inside of the bottle 10 and the
inside of the chamber 2 is thus opened in a safe manner and the liquid substance to be inhaled
can be poured into the chamber 2.

[0087] After filling is complete it is sufficient to unscrew the neck 11 from the cavity 6, mutually
releasing the restraining means 6a and 12, to close the valve 6 automatically.

[0088] The applicant has further discovered that, during the filling of the chamber 2, given that
it already contains gases and liquids, an excess pressure could be created therein which could
cause the release of nicotine, also very dangerous.

[0089] However, during filing, the gases are preferably easily expelled into the external
environment through the described expulsion means 8. The nicotine or substance to be
inhaled can then enter the chamber 2 without difficulty.

[0090] The bottle 10 is then also closed by means of the cap 13. The bottle 10 preferably
further comprises a locking membrane, which makes it possible to pour the contents only by
pressing on the container.

[0091] In the alternative in Fig 4, the electronic cigarette 1 is first filled by means of a syringe
or a special container including a needle or a similar means of perforation of the access means
6 consisting of the pierceable membrane 65. The membrane is then perforated and the liquid
substance to be inhaled is introduced into the chamber 2. After filling is complete, it is sufficient
to simply remove the needle or the like from the pierceable membrane 6 for it to close itself
automatically.

[0092] After the safe and automatic closing of the chamber 2, it is possible to use the
electronic cigarette 1, in the same way as the known electronic cigarettes, and thus in the
same modalities.

[0093] The invention achieves important advantages.

[0094] In fact, the electronic cigarette 1 is completely safe both during filling and during use or
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mere storage.
[0095] For example, for a child it is impossible to access the contents of the chamber.

[0096] Moreover, the ejection means 8 also make filling the chamber 2 safe and easy,
preventing the creation of excessive pressure inside it.

[0097] Variations may be made to the invention described herein without departing from the
scope of the inventive concept described in the claims.
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Patentkrav

1. Elektronisk cigaret (1) omfattende: et mundstykke (4) igennem hvilket bru-
geren inhalerer, et kammer (2) til lagring af en flydende substans, der skal
inhaleres, en forstaver (3), der er egnet til at fordampe substansen, der skal
inhaleres og til at fremstille en fordampet substans, hvor forstgveren (3) er
egnet til at transportere den forstgvede substans til mundstykket (4), et elek-
trisk batteri (5), der er forbundet med forstgveren (3) og egnet til at muliggere
aktivering deraf, aktiveringsmidler (7) til forstgveren (3), kendetegnet ved, at
den elektroniske cigaret (1) omfatter udstadningsmidler (8) til gasformige sub-
stanser, der er egnet til kun at udstede gasformige substanser fra kammeret

(2).

2. Elektronisk cigaret (1) ifelge krav 1, hvor udst@dningsmidlerne (8) er en ud-
stgdningsventil (8a) gennemtraengelig for de gasformige substanser og uigen-
nemtraengelig for veesker.

3. Elektronisk cigaret (1) ifelge et eller flere af de foregaende krav, hvor ud-
stgdningsmidlerne (8) omfatter en mikro-perforeret membran.

4. Elektronisk cigaret (1) ifglge et eller flere af de foregaende krav, hvor ud-
stgdningsmidlerne (8) omfatter en membran af polytetrafluorethylen.

5. Elektronisk cigaret (1) ifelge et eller flere af de foregaende krav, hvor ud-
stgdningsmidlerne (8) omfatter en membran af udvidet polytetrafluorethylen.

6. Elektronisk cigaret (1) ifglge et eller flere af de foregaende krav, hvor kam-
meret (2) omfatter mindst en udvendig vaeg (2a), der graenser op til de ydre
omgivelser, og hvor udstgdningsmidlerne (8) er anbragt langs den udvendige
veeg (2a) af kammeret (2).
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