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Description

[0001] The present invention relates to a device and
method for filtering tobacco smoke.

[0002] The fact that smoking tobacco can damage the
health has been known for some considerable time.
Many campaigns have already been mounted by, among
others, governments in order to persuade people to stop
smoking, or at least to influence smoking behaviour. The
purpose of these campaigns has always been until very
recently to persuade smokers to stop smoking altogether,
wherein the argument has been that smoking is hazard-
ous to the health of the smoker him/herself. It is however
becoming increasingly apparent that smoking can not
only damage the health of the smoker him/herself, but
also of passive smokers present in the vicinity of the
smoker. A passive smoker is here understood to mean
any random person who, although this person does not
him/herself smoke, is nevertheless forced to inhale to-
bacco smoke of someone else. The health of passive
smokers can hereby be seriously affected.

[0003] While a smoker can defend himself with the ar-
gument that it is up to him/her to decide whether he/she
indulges in habits damaging to his/her own health, the
passive smoker does not have this option. This is an im-
portant reason why smoking is being officially forbidden
more and more in public places. The consequence hereof
is that the smoker is often forced to go outside public
buildings to be able to enjoy a smoke. This is a problem,
particularly for the hardened smoker, who will go to great
lengths to be able to enjoy his/her tobacco.

[0004] US-A-5 529 078 discloses a smoker's box
wherein smoke from a cigarette is guided through a filter
so as to reduce the pollution caused by smoking the cig-
arette. Both smoke from the burning cigarette in the
standbye situation and smoke exhaled by the smoker in
the exhaling situation are discharged via the same dis-
charge passage. However, the flow rate of the smoke of
the burning cigarette in the standbye situation is much
lower than the flow rate of the smoke in the exhaling
situation. Consequently, in the standbye situation the dis-
charge capacity needed to discharge the smoke of the
burning cigarette is lower thatn the discharge capacity
needed in the exhaling situation.

[0005] Itis an object of the invention to provide a meth-
od and device with which the passive smoker is protected
from harmful substances from the tobacco smoke of a
smoker.

[0006] It is a further object of the invention to provide
an improved device and method for filtering smoke from
a tobacco product.

[0007] This object is achieved in a device as claimed
in claim 1 and a method as claimed in claim 12

[0008] Inthe device not only is tobacco smoke filtered
when the smoker has lit the tobacco and is not (yet) in-
haling the smoke, but also the tobacco smoke once it
has been inhaled and then blown out again by the smok-
er. This means that practically all tobacco smoke is fil-
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tered, and people in the vicinity of the smoker are there-
fore no longerinconvenienced by the fact that the smoker
is smoking. The device makes it possible for instance to
smoke in a small closed space without others in the space
having to be passive smokers.

[0009] According to a preferred embodiment, the to-
bacco smoke discharge and the tobacco reservoir are
arranged relative to each other for generating, as a result
of convection, one or more forced gas flows in the smoke
discharge, by which flow tobacco smoke is continuously
discharged. In this embodiment use is made of the fact
that hot air tends to rise. The tobacco in the tobacco res-
ervoir causes hot smoke which rises to a filter provided
above the tobacco reservoir. The filter removes the harm-
ful substances from the smoke and discharges the fil-
tered part of the smoke. No electrical or mechanical
means are therefore necessary in this embodiment to
realize the required discharge of tobacco smoke, which
results in, among other things, an unlimited lifespan and
a relatively simple construction.

[0010] According to another preferred embodiment,
the present invention comprises gas displacing means
for generating one or more forced gas flows in the smoke
discharge, by which flow tobacco smoke is discharged.
Measures are taken in this embodiment to generate the
gas flows required for discharge of tobacco smoke using
mechanical and/or electronic means, such as suction
means with which smoke can be drawn from the tobacco
reservoir. In a particularly advantageous embodiment,
the gas displacing means comprise one or more fans.
The gas displacing means can also be embodied in the
form of pumps, for instance of the centrifugal type or the
membrane type.

[0011] According to a preferred embodiment, the
present invention comprises a device wherein the fan
can be driven with an electric motor, and in the housing
there is provided a compartment in which the electric
power supply, in particular one or more batteries, can be
accommodated.

[0012] According to a preferred embodiment of the
present invention, the device comprises regulating
means for guiding the gas flows through the smoke dis-
charge and the mouthpiece.

[0013] According to a preferred embodiment, the
present invention comprises a device wherein the regu-
lating means comprise at least a first non-return valve
between the tobacco reservoir and the smoke discharge,
at least a second non-return valve between the tobacco
reservoir and the mouthpiece and at least a third non-
return valve between the mouthpiece and the smoke dis-
charge.

[0014] According to a preferred embodiment, the
present invention comprises a device wherein the non-
return valves are adapted, in a standby situation in which
the tobacco has been lit and no inhalation or exhalation
is taking place, to allow through the gas flow from the
tobacco reservoir to the smoke discharge and to prevent
the gas flow from the reservoir to the mouthpiece.
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[0015] According to a preferred embodiment, the
present invention comprises a device wherein the non-
return valves are adapted, in an inhaling situation where
tobacco smoke is being inhaled by a user via the mouth-
piece, to allow through the gas flow from the reservoir to
the mouthpiece.

[0016] According to a preferred embodiment, the
present invention comprises a device wherein the non-
return valves are adapted, in an exhaling situation where
the user exhales the inhaled air via the mouthpiece, to
prevent the gas flow from the mouthpiece to the reservoir
and allow through the gas flow from the mouthpiece to
the smoke discharge.

[0017] According to a preferred embodiment, the
present invention comprises a device wherein the regu-
lating means comprise a closing membrane with which
the throughfeed in a determined direction can be pre-
vented and the throughfeed in the opposite direction can
be left substantially clear.

[0018] According to a preferred embodiment, the
present invention comprises a device which is adapted,
in a standby situation in which the tobacco has been lit
and no inhalation or exhalation is taking place, for forced
discharge of the tobacco smoke via the tobacco smoke
discharge.

[0019] According to a preferred embodiment, the
present invention comprises a device which is adapted,
also in an exhaling situation where at least a part of the
inhaled air is being exhaled by the user via the mouth-
piece, for forced discharge of the tobacco smoke via the
tobacco smoke discharge.

[0020] According to a preferred embodiment, the
present invention comprises a device wherein a fan is
arranged in the first discharge channel.

[0021] According to a preferred embodiment, the
present invention comprises a device wherein the first
and second discharge channel are combined to form a
single smoke discharge channel, and the fan is arranged
in the combined smoke discharge channel.

[0022] According to a preferred embodiment, the
present invention comprises a device wherein at the po-
sition of the tobacco reservoir the housing comprises a
removable closing cover to enable placing of tobacco in
the tobacco reservoir, and wherein the outside air feed
is formed by a number of throughflow openings provided
in the closing cover.

[0023] According to a preferred embodiment, the
presentinvention comprises a device wherein the outside
air feed comprises an air passage extending from the
outside of the housing to the tobacco reservoir.

[0024] According to a preferred embodiment, the
presentinvention comprises a device wherein the air pas-
sage is embodied to enable lighting of the tobacco via
the passage.

[0025] According to a preferred embodiment, the
present invention comprises a device wherein the pres-
sure caused by a fan is lower than the pressure caused
by inhalation by the user.
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[0026] According to a preferred embodiment, the
present invention comprises a device wherein the forced
gas flow has a flow rate of a maximum of 10% of the flow
rate of the inhaled or exhaled gas flow.

[0027] According to a preferred embodiment of the
present invention, the device comprises holding means
for holding the tobacco product such as a cigarette or a
cigar.

[0028] According to a preferred embodiment, the
present invention comprises a device wherein the tobac-
co product is rolling tobacco.

[0029] According to a preferred embodiment, the
present invention comprises a device which can be held
by the mouth of a person.

[0030] According to a preferred embodiment, the
present invention comprises a device wherein the total
weight amounts to a maximum of 1 kg, preferably a max-
imum of 300 g.

[0031] According to a preferred embodiment of the
present invention, a device comprises a supply compart-
ment for temporary storage of additional tobacco.
[0032] According to a preferred embodiment of the
present invention, a device comprises a lighter compart-
ment for storing a lighter with which the tobacco can be lit.
[0033] According to a preferred embodiment of the
presentinvention, a device comprises a switch for switch-
ing on one or more of the fans.

[0034] According to a preferred embodiment of the
present invention, a device comprises a detector ar-
ranged in or close to the tobacco reservoir for directly or
indirectly detecting tobacco smoke, wherein the detector
is coupled to the switch for switching on the one or more
fans in the case of tobacco smoke and switching them
off in the absence of tobacco smoke.

[0035] According to a preferred embodiment of the
present invention, a device comprises

- atemperature sensor arranged in or close to the to-
bacco reservoir for generating a temperature signal
representative of the temperature,

- acontrol means coupled to the temperature sensor,
the one or more fans and/or to the switch for switch-
ing on the one or more fans above a preset temper-
ature and switching them off below a preset temper-
ature, this on the basis of the temperature signal.

[0036] According to a preferred embodiment, the
present invention comprises a device wherein the filter
contains active carbon.

[0037] According to a preferred embodiment, the
present invention comprises a device wherein the filter
is an ion filter.

[0038] According to a preferred embodiment of the
present invention, a device comprises a cathode and an
anode between which the smoke can be guided for ion-
izing at least some of the substances in the smoke under
the influence of an electric field between the cathode and
anode, and collecting means for collecting the ionized
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substances.

[0039] According to a preferred embodiment of the
present invention, a device comprises means for gener-
ating aromatic substances.

[0040] According to a preferred embodiment of the
present invention, a device comprises a filter compart-
ment which is provided in the housing and which can be
closed off from the environment with a removable closing
valve, wherein one or more replaceable filters can be
placed in the filter compartment.

[0041] According to a preferred embodiment, the
present invention comprises a device wherein the tobac-
co reservoir is open at its top and along the upper edges
thereof there are provided a number of openings con-
necting to the tobacco smoke discharge for the purpose
of drawing off the smoke produced in the tobacco reser-
VOir.

[0042] It is further possible for instance to arrange a
number of components of the device, such as the power
supply, the control and/or the filter, in a separate second
housing. The second housing can for instance be carried
in an (inside) pocket of the clothing of the smoker, or be
fastened via a strap to the belt or round the neck of the
smoker. The connection between the two housings takes
place by means of electric wiring for the power supply
and the control and an air tube along which the air to be
inhaled and/or exhaled can be guided. In this embodi-
ment the first housing, which is held in the mouth by the
smoker, can be given a lighter form, which may in some
cases enhance the comfort of the device. This embodi-
ment also provides the option of a more powerful power
supply with a longer lifespan or a more extensive filter
for cleaner filtering of the tobacco smoke.

[0043] In a further preferred embodiment the housing
is therefore constructed from a first housing part and a
second housing part, wherein at least the mouthpiece,
the tobacco reservoir and the feed for outside air are
arranged in the first housing part and wherein at least
the tobacco smoke discharge, the filter and the gas dis-
placing means are distributed over the first and second
housings.

[0044] According to a second aspect of the present
invention, there is provided a method for filtering tobacco
smoke from a tobacco product, comprising of:

- arranging the tobacco productin a tobacco reservoir
in a housing provided with one or more filters for
filtering tobacco smoke;

- lighting the tobacco product;

- continuously discharging gases containing tobacco
smoke from the tobacco reservoir via a first tobacco
smoke discharge provided in the housing, guiding
the gases through said filter and subsequently dis-
charging the filtered gases to the outside air;

- carrying gases containing tobacco smoke, during in-
halation, from the tobacco smoke reservoir to a
mouthpiece connected to the housing;

- during exhaling of previously inhaled gases contain-
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ing tobacco smoke, guiding the gases through the
filter via the mouthpiece and a second tobacco
smoke discharge provided in the housing, and sub-
sequently discharging the filtered gases to the out-
side air.

[0045] The method preferably also comprises of gen-
erating one or more forced gas flows in the smoke dis-
charge, the gases containing tobacco smoke being dis-
charged by this flow. The method can also comprise of
drawing gases containing tobacco smoke substantially
continuously from the tobacco reservoir to the tobacco
smoke discharge and driving thereof through the filter.
[0046] The method preferably comprises of forced dis-
charge of the tobacco smoke via the tobacco smoke dis-
charge in a standby situation in which the tobacco has
been lit and no inhalation or exhalation is taking place.
The method furthermore preferably comprises of forced
discharge of the tobacco smoke in an exhaling situation
where at least a part of the inhaled air is being exhaled
by the user via the mouthpiece.

[0047] Inaparticularly advantageous embodiment, the
method comprises of:

- providing a detector arranged in or close to the to-
bacco reservoir;

- directly or indirectly detecting tobacco smoke in the
tobacco reservoir;

- generating said gas flows for discharging tobacco
smoke only when tobacco smoke is present.

[0048] In another particularly advantageous embodi-
ment, the method comprises of:

- measuring the temperature in or close to the tobacco
reservoir;

- generating said gas flows for discharging the tobac-
co smoke only at a preset maximum temperature or
in the case of a maximum temperature increase.

[0049] In the two latter embodiments the forced gas
flow by the gas displacing means is only activated when
smoking actually takes place, i.e. when the tobacco is
actually lit. This means that the smoker himself no longer
has to activate the device (for instance with an on/off
switch) and this prevents the gas displacing means by
mistake not being switched on or remaining switched on
for too long. In the former case unfiltered smoke could
enter the environment, while in the latter case the power
supply of the gas displacing means will be quickly ex-
hausted.

[0050] In a further preferred embodiment, the device
comprises one or more solar cells for converting solar
energy to electrical energy, wherein the solar cells are
connected to the power supply for charging thereof. De-
pending on the amount of sunlight, the solar cells ensure
that the power supply does not have to be separately
recharged, for instance via the mains electricity in the
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case of a rechargeable power supply, or must be re-
placed in the case a non-rechargeable power supply
such as batteries is applied, or at least that the power
supply is exhausted less rapidly.

[0051] Further advantages, features and details of the
present invention will be elucidated on the basis of the
description of several preferred embodiments thereof.
Reference is made in the description to the accompany-
ing figures, in which:

- figure 1 shows a cross-section, partly in perspective,
of a first preferred embodiment of the invention;

- figure 2 shows a partly cut-away top view of a second
preferred embodiment of the invention;

- figure 3 shows a side view of the embodiment of
figure 2;

- figure 4 shows a cross-section, partly in perspective,
of a third preferred embodiment;

- figure 5 shows a cross-section, partly in perspective,
of a fourth preferred embodiment of the invention;
and

- figures 6a and 6b show views of a fifth preferred em-
bodiment of the invention.

[0052] Figure 1 shows a first preferred embodiment of
the invention. Device 1 is here constructed from a hous-
ing 2 which is provided at a proximal end with a mouth-
piece 3 and provided at a distal end with a cover 5 pro-
vided with throughflow openings. In the shown embodi-
ment the casing 2 takes the form of a pipe. However,
within certain limits lying within reach of the skilled per-
son, the device can take a random different form.
[0053] Housing 2 has an elongate part 3 and an upright
part 4 connected thereto. Arranged on an outer end of
elongate part 3 is mouthpiece 3 which in known manner
takes a form such that it can be held readily and com-
fortably in the mouth by a smoker. The upright part 4 is
provided on the opposite end of elongate part 3 of hous-
ing 2.

[0054] Provided in elongate part 3 is a filling flap 6
which can be folded open and shut in known manner, for
instance using hinges 57. In elongate part 3 adjoining
the inner side of filling flap 6 is provided a reservoir 7 in
which the tobacco product, for instance one or more cig-
arettes, optionally provided with cigarette filter, or a cigar,
can be arranged. For the case that a cigar or cigarette
(s) are applied, a holding element 8 is provided in com-
partment 7. Holding element 8 can be embodied in many
ways. The element can for example be constructed from
a clip 9 of resilient material attached to the wall 10 of
compartment 7. The cigarette(s) can be fixed inside com-
partment 7 using this clip 9.

[0055] In addition to the closable space 7 in which the
tobacco product can be arranged, the elongate part 3
comprises a lighting channel 11 which extends from the
outer surface of elongate part 3 of housing 2 and the
inner wall of compartment 7. The channel forms an open
connection between the outside air and the space 7 in-
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side elongate part 3, this such that lighting channel 11
debouches at a position suitable for lighting tobacco pos-
sibly placed in space 7. In the case of a cigar or cigarette
this means that lighting channel 11 debouches in the vi-
cinity of the outer end thereof. If however loose rolling
tobacco is placed in the space, the positioning of lighting
channel 11 is of less importance, just as long as channel
11 debouches at a position where tobacco is situated.
[0056] Lightingchannel 11 also has the function of sup-
plying the oxygen necessary for combustion of the to-
bacco from the outside air to tobacco compartment 7 in
housing 2. Once the lighting channel has been used to
light the tobacco, it therefore functions as air feed chan-
nel.

[0057] Also provided in elongate part 3 is a smoke dis-
charge channel 12 which extends from the proximal end
of tobacco compartment 7 into the upright part 4 and
which connects onto cover 5. Between space 7 and
smoke discharge channel 12 there are provided one or
more openings 13 which can be closed using one-way
valve 14, also referred to as non-return valve. In the
shown embodiment a one-way valve 14 is made up of a
membrane, for instance of rubber, arranged on the wall
of smoke discharge channel 12 at one fixing point 15.
The one-way valve 14 herein closes said openings 13
between space 7, in which the tobacco is situated, and
smoke discharge channel 12. Because one-way valve
14 is manufactured from flexible membrane, air flowing
from space 7 to smoke discharge channel 12 will open
the valve so that this air is carried almost freely or at least
with little resistance from space 7 to smoke discharge
channel 12, while an airflow in the opposite direction, i.e.
from smoke discharge channel 12 to space 7, causes
valve 14 to close so that the airflow from smoke discharge
channel 12 to space 7 is interrupted.

[0058] As already mentioned, a mouthpiece 3 is pro-
vided at the proximal end of the elongate part. In the
shown embodiment this has a funnel shape. Other forms
can however also be envisaged. Between the space 7 in
which the tobacco product can be arranged and the
mouthpiece 3 there is provided a partition wall 32 which,
in accordance with the above described method, is pro-
vided with a number of openings and on which is mounted
a one-way valve in the form of a membrane 33. One-way
valve 33 is mounted such that an airflow from space 7 to
the interior of mouthpiece 3 can take place practically
unimpeded, while a displacement in the opposite direc-
tion through valve 33 is prevented. A partition wall 34 is
likewise provided between mouthpiece 3 and smoke dis-
charge channel 12. In partition wall 34 are arranged one
or more openings which can be closed using a further
one-way valve 35. This latter is embodied here such that
an airflow from mouthpiece 3 to smoke discharge space
12 can take place practically unimpeded, while a dis-
placement of gases in the opposite direction is prevented.
[0059] Many variants of said one-way valve are pos-
sible, all falling within the scope of the present invention.
Aone-way valve should be understood to mean allmeans
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which ensure that a gas flow in a first direction is impeded
much less than a gas flow in the opposite direction. No
gas, or only little gas will herein pass through the valve
in the blocking direction, while a gas flow along the valve
is possible in the release direction. Depending on the
embodiment, a gas flow will encounter more or less re-
sistance when passing through the valve in the release
direction. This resistance can be preset and can be ap-
plied to ensure a correct flow of the gases through the
different channels of the device.

[0060] Figure 1 shows that between the elongate part
3 and the upright part 4 of device 1 there is provided a
partition wall 17 which is provided with a circular opening
18. Fixed against the rear of partition wall 17 is a support
19 to which a fan 20 is coupled. Fan 20 is embodied here
such that the blades 21 thereof extend substantially in
one plane with partition wall 17. Fan 20 is connected via
electric wiring 22 to one or more batteries 23 which are
accommodated in a battery compartment arranged sep-
arately in upright part 4. In the shown embodiment wiring
24 is also provided which is connected to an on/off switch
25 which can be operated from the outside of housing 2
and with which fan 20 can be switched on and off.
[0061] Providedin partitionwall 17 are additional open-
ings 26 which can be closed with one or more further
one-way valves 27. The one-way valve is arranged on
the downstream side of partition wall 17 so that airflow
from the smoke discharge channel to upright part 4 is
possible with a relatively low resistance, while an airflow
in the opposite direction is prevented.

[0062] Two walls 17 are otherwise shown in figure 2
for the sake of clarity. In reality however, there is a single
wall in which the opening for the fan and the openings
for membrane 27 are both arranged. One-way valve 27
hereby provides an "overflow" option parallel to through-
flow opening 18 to enable processing of sudden, large
quantities of smoke resulting from exhalation by the
smoker.

[0063] A filter 28 is arranged downstream of fan 20. In
the shown embodimentthefilter consists of an exchange-
able disc-like filter component 28. The filter component
consists of a filter pad in which active carbon or another
suitable absorption material is arranged with which the
harmful substances can be filtered out of the smoke gas-
es. The pad extends in a position transversely of the di-
rection of displacement of the smoke in order to make
the active area thereof as large as possible.

[0064] In an alternative embodiment, such as for in-
stance in the embodiments of figures 4 and 5, an elec-
trically driven ion filter is provided instead of the absorp-
tion filter. The operation of the filter will be described here-
inbelow with reference to the embodiments shown in fig-
ures 4 and 5.

[0065] In the embodiment shown in figure 1 the filter
28 rests on a wall 29 which is provided with throughflow
openings (not shown) and which is placed transversely
over the full cross-section of upright part 4. As stated
above, the upright part 4 is closed with a cover plate 5
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provided with throughflow openings 30. The cover plate
is mounted on the upright part 4 of device 1 using hinges
31. At a position opposite that of the hinges there is pro-
vided a handle 55 by which the cover plate can be
grasped to open or close it (arrow P). In the closed po-
sition the part 4 is fixed relative to upright part 4 by means
of a snap connection (not shown).

[0066] Duringuse the device 1 functions as filter mech-
anism for the smoke gases caused by the burning tobac-
co, so that harmful substances from the smoke gases do
not enter the environment, or only do so to a greatly re-
duced extent. The use of the device is described here-
inbelow on the basis of a number of situations. In the
standby situation the tobacco in the tobacco compart-
ment is lit, but no inhalation or exhalation by the smoker
takes place. In the "inhale" situation the smoker inhales
via mouthpiece 3 tobacco smoke from tobacco smoul-
dering in tobacco reservoir 7. In the "exhale" situation
the smoker finally exhales the inhaled air via the mouth-
piece.

[0067] Anexample ofthe method and use of the device
according to the invention is described hereinbelow. The
smoker first arranges a filter 28 in the device by folding
open the discharge plate, placing on wall 29 and option-
ally clamping a filter pad 28 using means which are not
shown, and once again closing discharge plate 25. The
smoker then opensfilling flap 6 by pivoting it open, where-
by the tobacco space 7 is left clear. In the tobacco space
is then placed the tobacco product, i.e. one or more cig-
arettes, one or more cigars and/or rolling tobacco. After
filling flap 6 has once again been closed, the device is
ready for use. To this end the tobacco in space 7 is lit via
lighting channel 11. When a cigarette or cigaris arranged,
an outer end is brought to combustion for this purpose.
When rolling tobacco is used, this is lit at a random po-
sition via lighting channel 11.

[0068] After filter 28 has been placed in the above de-
scribed manner, the user switches on fan 20 by operating
on/off switch 25. Fan 20 provides an underpressure in
smoke discharge channel 12. As a consequence of this
underpressure the membrane 14 is opened and gases
flow from tobacco compartment 7 into smoke discharge
channel 12. As a result of the fact that the exit of the air
feed channel (lighting channel) 11 is disposed at the one
end of the compartment and openings 13 are placed at
the opposite end, a draught of air is created which is
sufficient to keep the tobacco burning. The pressure drop
over openings 13 and valve 14 is set here such that it is
smaller than the pressure drop over membrane 35 and
the associated openings in wall 34. This prevents air be-
ing drawn in particularly via the mouthpiece, which could
cause a reduced draw of the tobacco.

[0069] Fan 20 thus draws in the smoke gases of the
smouldering tobacco, causes the smoke gases to pass
through membrane 27 and carries them to the interior of
the upright part 4 and subsequently guides them to the
outside via filter 28 and discharge plate 5.

[0070] As set forth above, there occurs in the standby
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situation a weak flow of a mixture consisting of air sup-
plied via lighting channel 11 and smoke caused by com-
bustion of the tobacco via the one-way valve 14, one-
way valve 27 and filter 28 (arrows P,-Pg), since the pres-
sure to be overcome by the air over one-way valve 14 is
lower than the pressure which must be overcome be-
tween tobacco space 7 and via the combination of one-
way valves 33 and 35. In the standby situation (practi-
cally) no smoke flows via mouthpiece 3 to the outside,
and virtually all smoke gases will therefore reach the out-
side world via filter 28 and discharge valve 4. This means
that as long as the smoker does not make use of mouth-
piece 3, all smoke gases are filtered by filter 28, so that
no harmful smoke gases, or at least only a smaller quan-
tity thereof, will reach the environment.

[0071] When a smoker makes use of mouthpiece 3
and inhales the smoke (inhaling situation), the smoke
gases in tobacco space 7 will be inhaled via one-way
valve 33 and mouthpiece 3 (arrow P; and arrow Pg). One-
way valves 14 and 35 further prevent flows from smoke
discharge channel 12 via tobacco compartment 7 to
mouthpiece 3 or from smoke discharge channel 12 di-
rectly to mouthpiece 3. These latter flows are of course
undesirable since they contain mainly outside air.
[0072] When the smoker now blows out the inhaled
smoke again (exhaling situation) into mouthpiece 3 (ar-
row Pg), the smoke is held back by one-way valve 33
(shown as a membrane in figure 1) so that the smoke
does not enter tobacco space 7. The smoke is carried
via one-way valve 35 into smoke discharge channel 12
and discharged in the above described manner mainly
via the additional openings 26 and via filter 28 (arrows
P,-Pg). The additional openings 26 are provided in order
to enable processing of the relatively high flow rate of
exhaled air (the flow rate of the inhaled air is generally
much smaller). Valve 14 moreover prevents exhaled
smoke which has entered smoke discharge channel 12
being blown back again to tobacco space 7. This means
that all smoke gases inhaled by the smoker via mouth-
piece 3, to the extent at least that these have not been
absorbed by the body itself, are discharged once again
via mouthpiece 3, wherein a filtering of the exhaled
smoke gases takes place. This prevents the exhaled
smoke gases reaching the environment.

[0073] Figures 2 and 3 show an alternative embodi-
ment of the present invention. In this embodiment the
device 1’ is built up of a droplet-shaped casing 2 which
is provided on one side with a mouthpiece 3. Although
this mouthpiece differs in form from the mouthpiece
shown in figure 1, the present mouthpiece has a similar
function. In the shown embodiment a tobacco space 40
is provided in which a quantity of tobacco (in this case
rolling tobacco) can be arranged. Tobacco space 40 is
provided on the top with a removable cover flap 41 so
that it can be readily filled by the user. Cover flap 41 is
provided with throughflow openings 42 which are provid-
ed for the supply of oxygen used in the process of com-
bustion of the tobacco in tobacco space 40. Provided
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between tobacco space 40 and mouthpiece 3 is a first
channel 43. Arranged transversely thereof is a partition
wall 44 in which a one-way valve 45 is placed in above
described manner. The one-way valve is embodied here
such that gases from the tobacco space to mouthpiece
3 can pass practically unimpeded through partition wall
44, while a displacement in the opposite direction is pre-
vented. On either side of the first channel 43 openings
are further arranged in the channel wall which can be
closed using two further one-way valves 47 and 47'.
Valves 47 and 47’ are arranged on the outer side of the
channel wall, so that while smoke from channel 43 can
be discharged outward, flow in the opposite direction is
prevented. On the side walls of channel 43 are arranged
smoke discharge channels 48 and 48’ which debouch in
a single common discharge channel 49. Channel 49 is
closed using a smoke filter 50 which can be arranged in
the manner to be described below.

[0074] In addition to the above stated channel 43 be-
tween tobacco space 40 and mouthpiece 3, on an oppo-
site side of the tobacco space there is provided a suction
channel 52 arranged concentrically relative to the com-
mon channel 49. A partition wall 53 provided with an
opening is arranged in suction channel 52. A fan 54 also
arranged on partition wall 53 can herein draw in gases
from tobacco space 40 via said openings in partition wall
53.

[0075] Theabove mentioned channels 48,48’ debouch
in the common channel 49 via a number of openings
arranged in the respective channel walls 60,60’ and one-
way valves 61 and 61’ arranged in the respective chan-
nels. The one-way valves are once again arranged such
that gases from channels 48,48 can reach the common
channel 49, but gases from the common channel 49 can-
not penetrate into channels 48,48’.

[0076] In use a user first places a filter 50 in device 1
by removing cover flap 56, which is arranged on casing
2 using a snap connection, placing a filter pad 50 and
once again fastening cover plate 56 to casing 2. The user
then switches on fan 54 by operating an on/off switch 62
which is connected to fan 54 using electric wires 63,63’
and batteries 64,64’ and wires 65,65’.

[0077] In the standby situation the fan 54 draws in air
via openings 42 in valve 41. The fan herein draws the
membrane 45 fixedly against partition wall 44 so that no
air is sucked into tobacco space 40 via mouthpiece 3.
the air drawn into tobacco space 40 enables combustion
of the tobacco in combustion space 40. A mixture of this
air and combustion gases from tobacco space 40 is fur-
ther carried away via channel 52 (arrow P,) in the direc-
tion of filter 50. The air enters the common channel 49
(arrow P,) and the mixture enters the environment via
openings 51 in cover plate 56. When the smoker is there-
fore not using his/her mouthpiece, the smoke gases, as
a result of combustion of the tobacco in tobacco space
40, enter the environment via channel 52, channel 49,
filter 50 and cover flap 56.

[0078] Whenthe smoker then places his/her mouth on
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mouthpiece 3 and inhales (inhaling situation), one-way
valve 45 is pulled open and smoke gases enter the body
of the smoker via tobacco space 40, channel 43 and
mouthpiece 3. Valves 47,47 (and additional valves
61,61’) ensure that no outside air is drawn to mouthpiece
3 via channel 49 and channels 48,48’.

[0079] When the smoker (in the exhaling situation)
then exhales the inhaled smoke gases again into mouth-
piece 3 (arrow P5), one-way valve 45 is pressed shut and
valves 47,47 on either side of channel 43 are pressed
open. The exhaled smoke gases hereby enter respective
channels 48,48’ and are discharged via one-way valves
61,61’ into the common discharge channel 49 (arrow Pg,
P-), Valves 61,61’ or valves 47,47’ can be omitted in an-
other embodiment. Only one set of valves, arranged at
arandom position in the channels (access to or discharge
from) 48,48, is in principle necessary to ensure a correct
operation of the device. It is however recommended to
provide the valves as close as possible to the vicinity of
mouthpiece 3 so as to prevent smoke gases in channels
48 and 48’ nevertheless entering the environment via the
mouthpiece in the standby situation, even though this is
unlikely to occur.

[0080] In the embodiment shown in figures 2 and 3 a
separate supply compartment 67 is also provided. A sup-
ply of tobacco products, for instance a quantity of rolling
tobacco, can be stored in this compartment for later use.
Also provided in this embodiment is a compartment 68
in which a lighter (A) can be arranged. This lighter can
be of a standard type and can be taken out of compart-
ment 68 to light the rolling tobacco in tobacco compart-
ment 40. It will be apparent that many variants for lighting
the tobacco are still possible. A lighter placed fixedly in
the casing can thus be envisaged, the nozzle of this light-
er emerging inside tobacco space 40 so that the tobacco
can belit. This variant has the advantage that the tobacco
can be lit directly and the lighter does not have to be
taken out of the compartment.

[0081] Figure 4 shows a third preferred embodiment
of the invention. The parts corresponding to the above
described embodiments are designated as far as possi-
ble in the figure with the same numerals, and the descrip-
tion of such parts is for the most part dispensed with. The
embodiment comprises a pipe-like part 70 which is pro-
vided on a proximal end with a per se known mouthpiece
3. On the distal end of pipe-like part 70 there is provided
a tobacco burning space 71 in which a quantity of pipe
tobacco (T) can be placed. The burning space 71 is not
closed in this embodiment, but is open at the top. Pro-
vided along the peripheral edge on the top of pipe 70 are
suction openings 72 which are connected to an discharge
channel 73 (only shown schematically in figure 4). Dis-
charge channel 73 is connected to a suction channel 74
in which is arranged a partition wall 66 provided with a
fan 76. The suction channel debouches in a collecting
space 75 in which an ion filter 76 is arranged. A partition
wall 77 is provided between collecting space 75 and suc-
tion channel 74. Arranged in partition wall 77 are open-
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ings (not shown) which can be closed using a one-way
valve (in the form of amembrane) 78. An inhaling channel
79 is further connected to the burning space 71, prefer-
ably on the underside thereof. The inhaling channel 79
debouches in mouthpiece 3. A wall 80 is again arranged
in inhaling channel 79, which wall is provided with open-
ings (not shown) and against which is arranged a one-
way valve (in the form of a membrane) 81. From mouth-
piece 3 an exhaling channel 82 also runs to a further
collecting space 69. Provided between collecting space
75 and collecting space 69 of exhaling channel 82 is a
partition wall 83 in which a large number of openings (not
shown) are arranged and against which one-way valves
(in the form of a membranes) 84,84’,84" are arranged.
[0082] Arranged in collecting space 75 is an ion filter
76 which is powered via electrical wires and a power
supply 86. The power supply is provided in a power sup-
ply component 87. Power supply 86 can be switched on
and off by means of an on/off switch 88 connected via
electrical wires 89 to power supply 86.

[0083] Further provided between power supply 86 and
the ion filter is a control 85 for controlling the ion filter.
The control comprises for instance a transformer for in-
creasing the voltage to a value suitable for a proper op-
eration of filter 76. The control can also contain an elec-
tronic circuit (for instance a microcontroller) with which
the ion filter can be controlled on the basis of measuring
signals from a smoke detector or temperature sensor (not
shown) discussed hereinbelow.

[0084] The operation of ion filter 76 is as follows. The
airflow consisting of a mixture of outside air and tobacco
smoke is drawn in by fan 76 and guided along a number
of metal plates 86 under high voltage (several kV). Par-
ticles in the airflow are hereby negatively charged. By
then guiding the air along a positively charged filter 87
(only shown schematically in the figures), the particles
will deposit there. Filter 87 filters particles from the airflow
which are as small as 0.1 micron or smaller, whereby the
filter is especially effective in filtering tobacco smoke. Af-
ter leaving ion filter 76, the purified air is discharged via
discharge openings 88 provided in pipe 70.

[0085] In another preferred embodiment which is not
shown, the purified air passes through an additional ab-
sorption filter after the ion filter. In an absorption filter
harmful constituents are removed from the smoke gases
by absorption. In most cases an active carbon filter will
be applied, but filters which make use of other absorption
material are also possible. Because the air is first already
filtered by the ion filter, the carbon filter can be given a
relatively thin form, whereby the airflow encounters less
resistance (the resistance over the ion filter is in any case
negligible compared to the resistance over a carbon fil-
ter). The carbon filter moreover requires less cleaning or
replacement.

[0086] In afurther preferred embodiment (not shown),
amechanicalfilter can be applied instead of or in addition
to the above stated filters, for instance a filter in which
the smoke gases are guided along a metal grid or fabric
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of small mesh width, such as for instance in the form of
high efficiency particulate air (HEPA) filters known in the
field.

[0087] In other embodiments use is made of UV radi-
ation filters, centrifugal filters, ozone filters and the like
known per se in the field. In a particularly advantageous
embodiment, filtering takes place in a number of steps,
for instance first by a mechanical filter, subsequently by
an absorption filter and finally by an electrostatic filter or
(preferably) by an ozone filter, so that not only harmful
particles and/or gases are removed from the smoke gas-
es but the smell of the smoke gases, which is perceived
as unpleasant, is also diminished.

[0088] In use the smoker lights the tobacco (T) in to-
bacco space 71 in the usual manner. The air required for
the combustion is available via the upper side of the to-
bacco space, since this is open. The smoke generated
in the tobacco space is then drawn off via suction open-
ings 72 close to the edge of pipe 70 and guided in the
direction of the ion filter via discharge channel 73 and
suction channel 74. After being filtered in ion filter 76 and
after optionally being filtered in an additional carbon filter
provided downstream, clean air leaves the pipe via open-
ings 88. Owing to the suction action of electric motor 76,
in the standby situation the drawn-off air will move toward
the outside via suction channel 74 and the space 75.
[0089] In the inhaling situation the smoker inhales via
mouthpiece 3 the tobacco smoke supplied via discharge
openings 72, discharge channel 73 and inhalation chan-
nel 79. Owing to the great force with which the smoker
inhales the resistance provided by valve 81 is overcome
so that the smoke can continue on its way via inhalation
channel 79 until the smoke reaches mouthpiece 3. In the
exhaling situation the smoker blows the smoke, once
again via the mouthpiece, into an exhalation channel 82,
which smoke is guided via a number of one-way valves
84,84’ 84" to ion filter 76. There the air is filtered and
discharged via opening 88. The one-way valve 81, which
has a blocking function in the direction opposed to direc-
tion P4, moreover prevents exhaled air being blown back
via inhalation channel 79 into tobacco space 71.

[0090] Finally, figure 5 shows a fourth preferred em-
bodiment of the invention. In this embodiment no use is
made of a fan to draw in air, but use is made of the prin-
ciple that air rises through being heated (convection). In
figure 5 there is provided an upright tube 90 which is
provided at its bottom end with a closing cover 91. This
latter is attached to tube 90 using hinges and can be
readily folded open and shut by gripping a closing handle
92. Arranged in closing cover 91 are air feed openings
93 along which air can be carried into the tube (P44). A
cigarette (S) is fixed clampingly in the tube using a clamp-
ing sleeve 94, this such that the outer end for lighting
points downward. The cigarette is arranged in a tobacco
space 112 which is closed with a first wall 95 which de-
fines a compartment in which the power supply 107 and
control 108 of ion filter 101 are placed. Tobacco space
112 is also closed with a wall 110 in which, in above
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described manner, a number of openings are arranged
and against which a one-way valve 103 in the form of a
membrane is mounted. Finally, tobacco space 108 is
closed using a further partition wall 97 against which a
membrane 104 is arranged. Between walls 97 and 110
a further partition wall 96 extends to the top of tube 90.
Partition wall 96 defines a filter space 99 and an air feed/
discharge space 98. The air feed/discharge space 98
connects onto a mouthpiece 105.

[0091] During use the smoker opens closing cover 91
using handle 92, places a cigarette or cigar in clamping
sleeve 94 and lights the cigarette or cigar S at the outer
end remote from clamping sleeve 94. Once the cigarette
begins to burn, the smoker closes the cover 91 again.
As a result of openings 93 in the cover, air required for
combustion of the tobacco in cigarette S is supplied (ar-
row P4). As a result of the fact that the air is heated by
the combustion at the lower end of tube 90, convection
of the air (mixture of outside air and smoke gases) occurs
andtheairis displaced upward (arrow P,) in the direction
of membrane 104. This latter is embodied such that it is
slightly open at all times, so that the resistance in upward
direction is extremely low. Air (outside air and smoke
gases) will hereby flow as a result of convection into filter
space 99 via the openings provided in wall 97. As a con-
sequence of the very low air resistance over ion filter 101
the convection in filter space 99 is sufficient to guide the
contaminated air along the ion filter and discharge it via
openings 102 in tube 90 (arrow P45). One-way valve 103
further has aresistance in the direction of arrow P, which
is much greater than that of membrane 104. This means
that upward flowing air cannot enter the feed/discharge
space 98 via the openings in wall 110.

[0092] When the smoker draws on mouthpiece 105
(inhaling situation), said resistance of valve 103 is over-
come and the smoke at the clamping sleeve end of the
cigarette will be drawn directly through the openings in
wall 110. The air then enters the smoker via feed/dis-
charge space 98 and mouthpiece 105.

[0093] When the drawn-in smoke is once again blown
into the mouthpiece (exhaling situation), the following
takes place. One-way valve 103 fulfils a blocking function
in a downward direction, which means that the blown-out
smoke cannot enter space 112 via this valve. Some open-
ings are however provided in partition wall 96 which are
closed with one-way valves in the form of membranes
100,100'. The exhaled smoke now enters filter space 99
(arrow P47) and is guided along ion filter 101. After being
filtered, the exhaled air is discharged via openings 102
(arrow P ).

[0094] Membrane 104 has a negligible resistance in
upward direction. In downward direction however, mem-
brane 104 fulfils a blocking function, just as the other
membranes. This blocking function ensures that exhaled
smoke, which has entered filter space 99 via membranes
100,100’, cannot penetrate into tobacco space 112 via
partition wall 97.

[0095] Suction means, such as for instance one or



17 EP 1 699 307 B1 18

more fans, can therefore be omitted in the present em-
bodimentaslong as tube 90 remains disposed somewhat
vertically. This means that power supply 107 only need
be used for ion filter 101, and can therefore have a rela-
tively long lifespan.

[0096] Inthe shownembodimentthe power supply 107
is embodied with pill-like exchangeable batteries 111,
also referred to as button cells) which have a relatively
long lifespan. The batteries are connected to the ion filter
via a control 108, for instance in the form of electronic
circuits, such as a microcontroller, a transformer and so
on.

[0097] Inthe shown embodimenta saliva collector 106
is also provided in the feed/discharge space 98 of tube
90, this on the side of mouthpiece 105. The device could
otherwise become clogged as a result of saliva present
in the exhaled air and entering feed/discharge space 98.
Saliva collector 106 can be cleaned via removal of a sa-
liva drain plug 107.

[0098] In other embodiments a detector is arranged in
or close to tobacco space 7,40,71,112 which detects the
presence of smoke in the tobacco space. Detectors can
be envisaged here which measure the presence of
smoke directly. Variants can however also be envisaged
wherein the presence of smoke is not determined directly
but in indirect manner, for instance by making use of a
temperature sensor. When the temperature for instance
exceeds a value pre-stored in the control unit, or when
the temperature inside the tobacco space rises relatively
quickly in a short period, the control unit or the detector
concludes that the tobacco in the tobacco space has
been lit and generates an electrical signal representative
thereof. On the basis of this signal the control unit then
activates the fan, so that from that moment the forced
flow is excited in the channels of the device. Likewise,
when the temperature falls below a determined value or
in the case of a relatively rapid drop in the temperature
in a determined time period, the control can conclude
that the tobacco in the tobacco space is no longer burn-
ing. The control unit then deactivates the fan, optionally
with a preset time delay. This prevents the fan being ac-
tive for too long and ensures a long lifespan of the power
supply.

[0099] In an embodiment which is not shown, means
are also provided for generating aromatic substances.
When the fan is activated, for instance by operating the
switch or by the above stated activation by the control
unit, a per se known component can also be activated
with which aromatic substances are generated. The ar-
omatic substances preferably enter the smoke discharge
channel and are carried outside together with the flow of
smoke gases. The aromatic substances ensure that the
smell of tobacco smoke, which for many people is un-
pleasant, is eliminated.

[0100] Figures 6A and 6B show a further preferred em-
bodiment of the invention. Figure 6A shows a device 113
which is constructed from a housing 114 with an elongate
droplet shape, wherein the housing is provided on the
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top side with a first pivotable cover 115 and provided on
the underside with a second pivotable cover 125. In sim-
ilar manner as in the above described embodiments,
housing 114 is provided with channels and one-way
valves with which a correct flow of smoke gases can be
realized. Figure 6A shows that, in order to protect the
health of the user when cover 115 is opened, an (addi-
tional) filter 118 can be arranged close to the mouthpiece
116 of housing 114, this such that the smoke gases from
a cigarette drawn in via a one-way valve 119 must first
pass through filter 118 before they can be drawn in by
the user. This ensures that the air finally inhaled by the
user is always pre-filtered. The filter is arranged by being
clamped between wall 127 and a part of outer wall 128
of housing 114 (direction P,g). A cigarette (S) can then
be pushed into a clip 117 intended for this purpose (di-
rection P,g). Once the cigarette has been arranged, the
cover 115 is closed (Pyg).

[0101] Housing 114 is also provided with a rotatable
flap 125 in which the above mentioned carbon pad 123
can be laid. After closure (P,4) of flap 125, the smoke
gases can be readily filtered by the carbon filter and leave
the device via openings 129. This situation is shown in
figure 6B. The device is now ready for use. The cigarette
is now lit by a lighter (not shown) provided close to the
outer end of the cigarette.

[0102] The invention is not limited to the above de-
scribed preferred embodiments thereof. The rights
sought are defined by the following claims, within the
scope of which many modifications can be envisaged.

Claims

1. Device for filtering tobacco smoke from a tobacco
product, comprising a housing in which the tobacco
product can be arranged, and a filter for filtering to-
bacco smoke, the housing comprising:

- a tobacco reservoir (7) for holding tobacco,

- an outside air feed for feeding from the envi-
ronment outside air necessary for the combus-
tion of the tobacco,

- a tobacco smoke discharge (12;48,48°,49,52;
79,82) for discharging tobacco smoke caused
by the combustion,

- gas displacing means (20,54,76) for generat-
ing one or more forced gas flows in the tobacco
smoke discharge;

- afilter (28,50) connected to the tobacco smoke
discharge for filtering substances harmful to the
environment from the tobacco smoke forced
through the tobacco smoke discharge by the gas
displacing means;

- a mouthpiece (3) which is connected to the
tobacco reservoir (7) and the smoke discharge
and with which a smoker can inhale the tobacco
smoke from the tobacco reservoir and can ex-
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hale the tobacco smoke to the tobacco smoke
discharge, characterized in that the tobacco
smoke discharge comprises a first discharge
channel (12;52,49;79) for discharging tobacco
smoke in the standby situation and a second
discharge channel (48,48’,49;82) for discharg-
ing the tobacco smoke exhaled in the exhaling
situation and the gas displacing means com-
prise a fan (20;54;76) arranged in the first dis-
charge channel.

Device as claimed in claim 1, wherein the first dis-
charge channel (52) and second discharge channel
(48,48’) are at least partly combined to form a single
smoke discharge channel (49).

Device as claimed in claim 1 or 2, wherein a second
discharge channel (48) is arranged on the side wall
of the channel (43) from the tobacco space (40) to
the mouthpiece (2).

Device as claimed in claim 1, wherein the filter com-
prises at least a combination of a mechanical filter
unit comprising a HEPA filter unit and an absorption
filter unit.

Device as claimed in claim 4, wherein the absorption
filter unit comprises an active carbon filter unit.

Device as claimed in any of the foregoing claims,
wherein the filter further comprises at least one of
an absorption filter unit, an electrostatic filter unit, an
ionization filter unit (76,101), a centrifugal filter unit,
a UV filter unit or an ozone filter unit.

Device as claimed in any of the preceding claims,
wherein the gas displacing means are configured to
substantially continuously force gases containing to-
bacco smoke from the tobacco reservoir to the to-
bacco smoke discharge and drive the gases through
the filter, both in a standby situation in which the to-
bacco has been lit and no inhalation or exhalation is
taking place and in an exhaling situation where at
least a part of the inhaled air is being exhaled by the
user via the mouthpiece.

Device as claimed in claim 7, wherein the tobacco
smoke discharge comprises a first discharge chan-
nel for discharging tobacco smoke in the standby
situation and a second discharge channel for dis-
charging the tobacco smoke exhaled in the exhaling
situation.

Device as claimed in claim 8, wherein the gas dis-
placing means comprise a fan and wherein the first
and second discharge channel are combined to form
a single smoke discharge channel and the fan is ar-
ranged in the combined smoke discharge channel.
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10.

11.

12.

13.

14.

20

Device as claimed in any of the foregoing claims,
comprising a filter compartment which is provided in
the housing and which can be closed off from the
environment with a removable closing valve, where-
in one or more replaceable filters can be placed in
the filter compartment.

Device as claimed in any of the foregoing claims,
wherein the housing is constructed from a first hous-
ing part and a second housing part, wherein at least
the mouthpiece, the tobacco reservoir and the feed
for outside air are arranged in the first housing part
and wherein at least the tobacco smoke discharge,
the filter and the gas displacing means are distribut-
ed over the first and second housing.

Method for filtering tobacco smoke from a tobacco
product, comprising of:

- arranging the tobacco productin a tobacco res-
ervoir (7) in a housing of a device as claimed in
any of the preceding claims and provided with
one or more filters (28,50) for filtering tobacco
smoke;

- lighting the tobacco product;

- discharging gases containing tobacco smoke
from the tobacco reservoir (7) via a first tobacco
smoke discharge channnel (12;52,49;79) pro-
vided in the housing, guiding the gases through
said filter (28,50) and subsequently discharging
the filtered gases to the outside air;

- carrying gases containing tobacco smoke, dur-
ing inhalation, from the tobacco reservoir to a
mouthpiece (3) connected to the housing;
characterized in that

- the gases containing tobacco smoke are dis-
charged continuously via the first discharge
channel (12;52,49;79); and in that

- during exhaling of previously inhaled gases
containing tobacco smoke, guiding the gases
through the filter via the mouthpiece and a sec-
ond tobacco smoke discharge channel (48,48,
49;82) provided in the housing and subsequent-
ly discharging the filtered gases to the outside
air.

Method as claimed in claim 12, wherein the first dis-
charge channel (52) and second discharge channel
(48,48’) are at least partly combined to form a single
smoke discharge channel (49) and wherein dis-
charging the gasses containing tobacco smoke dur-
ing exhaling of the previously inhaled gases com-
prises guiding the gases through the combined dis-
charge channel (49).

Method as claimed in any of the claims 12-13, com-
prising of discharging tobacco smoke via the first
smoke discharge in the standby situation and dis-
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charging the exhaled tobacco smoke via both the
first and the second smoke discharge in the exhaling
situation.

Patentanspriiche

1.

Vorrichtung zum Filtern von Tabakrauch von einem
Tabakprodukt, umfassend ein Gehause, in dem das
Tabakprodukt angeordnet werden kann, und einen
Filter zum Filtern von Tabakrauch, wobei das Ge-
hause umfasst:

- einen Tabakbehalter (7) zum Aufnehmen von
Tabak,

- eine Auflenluftzufuhr zum Zufihren zur Ver-
brennung des Tabaks notwendiger Aufenluft
aus der Umgebung,

- einen Tabakrauchablass (12; 48, 48’, 49, 52;
79, 82) zum Ablassen durch die Verbrennung
verursachten Tabakrauchs,

- Gasverlagerungsmittel (20, 54, 76) zum Erzeu-
gen eines oder mehrerer Zwangsgasstréme im
Tabakrauchablass;

- einen mit dem Tabakrauchablass verbunde-
nen Filter (28, 50) zum Filtern fiir die Umgebung
schadlicher Substanzen aus dem Tabakrauch,
der von den Gasverlagerungsmitteln durch den
Tabakrauchablass gezwungen wird;

- ein Mundstuick (3), das mit dem Tabakbehalter
(7) und dem Rauchablass verbunden ist und mit
dem ein Raucher den Tabakrauch aus dem Ta-
bakbehalter einatmen kann und den Tabak-
rauch zum Tabakrauchablass ausatmen kann,
dadurch gekennzeichnet, dass der Tabak-
rauchablass einen ersten Ablasskanal (12; 52,
49; 79) zum Ablassen von Tabakrauch in der
Bereitsituation und einen zweiten Ablasskanal
(48, 48’, 49; 82) zum Ablassen des in der Aus-
atmungssituation ausgeatmeten Tabakrauchs
umfasst und die Gasverlagerungsmittel einen
Ventilator bzw. ein Geblase (20; 54; 76) umfas-
sen, der bzw. das im ersten Ablasskanal ange-
ordnet ist.

Vorrichtung nach Anspruch 1, wobei der erste Ab-
lasskanal (52) und der zweite Ablasskanal (48, 48’)
zumindest teilweise kombiniert sind, um einen ein-
zigen Rauchablasskanal (49) bilden.

Vorrichtung nach Anspruch 1 oder 2, wobei ein zwei-
ter Ablasskanal (48) auf der Seitenwand des Kanals
(43) vom Tabakraum (40) zum Mundstiick (2) ange-
ordnet ist.

Vorrichtung nach Anspruch 1, wobei der Filter zu-
mindest eine Kombination aus einer mechanischen
Filtereinheit, umfassend einen HEPA-Filter, und ei-
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10.

11.

12.

ner Absorptionsfiltereinheit umfasst.

Vorrichtung nach Anspruch 4, wobei die Absorpti-
onsfiltereinheit eine Aktivkohlefiltereinheit umfasst.

Vorrichtung nach einem der vorstehenden Anspri-
che, wobei der Filter weiterhin von einer Absorpti-
onsfiltereinheit, einer elektrostatischen Filtereinheit,
einer lonisationsfiltereinheit (76, 101), einer Zentri-
fugalfiltereinheit, einer UV-Filtereinheit oder einer
Ozonfiltereinheit zumindest eine umfasst.

Vorrichtung nach einem der vorstehenden Anspri-
che, wobei die Gasverlagerungsmittel ausgebildet
sind, um Tabakrauch enthaltende Gase im Wesent-
lichen kontinuierlich aus dem Tabakbehélter zum
Tabakrauchablass zu zwingen und die Gase durch
den Filter zu treiben, sowohl in einer Bereitsituation,
in welcher der Tabak angeziindet worden ist und kei-
ne Einatmung oder Ausatmung stattfindet, als auch
in einer Ausatmungssituation, in welcher zumindest
ein Teil der eingeatmeten Luft vom Benutzer Gber
das Mundstlick ausgeatmet wird.

Vorrichtung nach Anspruch 7, wobei der Tabak-
rauchablass einen ersten Ablasskanal zum Ablas-
sen von Tabakrauch in der Bereitsituation und einen
zweiten Ablasskanal zum Ablassen des ausgeatme-
ten Tabakrauchs in der Ausatmungssituation um-
fasst.

Vorrichtung nach Anspruch 8, wobei die Gasverla-
gerungsmittel einen Ventilator bzw. ein Geblase um-
fassen und wobei der erste und zweite Ablasskanal
kombiniert sind, um einen einzigen Rauchablasska-
nal zu bilden, und der Ventilator bzw. das Geblase
im Kombinationsrauchablasskanal angeordnet ist.

Vorrichtung nach einem der vorstehenden Anspri-
che, die ein Filterfach umfasst, das im Gehause vor-
gesehen ist und das mit einem entfernbaren Ab-
schlussventil von der Umgebung abgeschlossen
werden kann, wobei einer oder mehrere austausch-
bare Filter im Filterfach platziert werden koénnen.

Vorrichtung nach einem der vorstehenden Anspri-
che, wobei das Gehause aus einem ersten Gehau-
seteil und einem zweiten Gehauseteil aufgebaut ist,
wobei zumindest das Mundstiick, der Tabakbehélter
und die Zufuhr fur AuRenluft im ersten Gehauseteil
angeordnet sind und wobei zumindest der Tabak-
rauchablass, der Filter und die Gasverlagerungsmit-
tel Giber das erste und zweite Gehause verteilt sind.

Verfahren zum Filtern von Tabakrauch von einem
Tabakprodukt, umfassend:

- Anordnen des Tabakprodukts in einem Tabak-
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behalter (7) in einem Gehause einer Vorrichtung
nach einem der vorstehenden Anspriiche und
versehen mit einem oder mehreren Filtern (28,
50) zum Filtern von Tabakrauch;

- Anziinden des Tabakprodukts;

- Ablassen Tabakrauch enthaltender Gase aus
dem Tabakbehélter (7) Uber einen ersten Ta-
bakrauchablasskanal (12; 52, 49; 79), der im
Gehause vorgesehen ist, Leiten der Gase durch
den Filter (28, 50) und anschlieRendes Ablas-
sen der gefilterten Gase zur AuRenluft;

- Beférdern Tabakrauch enthaltender Gase,
wahrend der Einatmung, aus dem Tabakbehal-
ter zu einem Mundstlick (3), das mit dem Ge-
hause verbunden ist;

dadurch gekennzeichnet, dass

- die Tabakrauch enthaltenden Gase kontinuier-
lich Gber den ersten Ablasskanal (12; 52, 49; 79)
abgelassen werden; und dass

- wahrend des Ausatmens zuvor eingeatmeter
Tabakrauch enthaltender Gase, Leiten der Ga-
se durch den Filter Gber das Mundstiick und ei-
nen zweiten Tabakrauchablasskanal (48, 48’,
49; 82), der im Gehause vorgesehen ist, und
anschlieBendes Ablassen der gefilterten Gase
zur AuRenluft.

Verfahren nach Anspruch 12, wobei der erste Ab-
lasskanal (52) und der zweite Ablasskanal (48, 48’)
zumindest teilweise kombiniert sind, um einen ein-
zigen Rauchablasskanal (49) zu bilden, und wobei
das Ablassen der Tabakrauch enthaltenden Gase
wahrend des Ausatmens der zuvor eingeatmeten
Gase das Leiten der Gase durch den Kombinations-
ablasskanal (49) umfasst.

Verfahren nach einem der Anspriiche 12 - 13, um-
fassend das Ablassen von Tabakrauch (ber den er-
sten Rauchablass in der Bereitsituation und das Ab-
lassen des ausgeatmeten Tabakrauchs Giber sowohl
den ersten als auch den zweiten Rauchablass in der
Ausatmungssituation.

Revendications

Dispositif defiltration de lafumée du tabac provenant
d’un produit de tabac, comprenant unlogementdans
lequel le produit de tabac peut étre disposé, et un
filtre congu pour filtrer la fumée du tabac, le logement
comprenant :

- un réservoir a tabac (7) congu pour contenir le
tabac,

- une alimentation en air extérieur permettant
I'apport d’air extérieur environnant nécessaire a
la combustion du tabac,
-unmoyend’évacuationde fuméedetabac (12 ;
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48, 48’ ; 49, 52 ; 79, 82) permettant d’évacuer
lafumée du tabac engendrée parla combustion,
- un moyen de déplacement de gaz (20, 54, 76)
destiné a générer un ou plusieurs écoulements
de gaz forcés dans le moyen d’évacuation de
fumée de tabac ;

- unfiltre (28, 50) en liaison avec le moyen d’éva-
cuation de fumée de tabac pour filtrer les subs-
tances nocives pour I'environnement contenues
dans la fumée du tabac forcée dans le moyen
d’évacuation de fumée de tabac sous l'effet du
moyen de déplacement de gaz ;

- un embout buccal (3) qui est en liaison avec le
réservoir a tabac (7) et le moyen d’évacuation
de fumée, grace auquel un fumeur peut inhaler
la fumée du tabac provenant du réservoir a ta-
bac et peut expirer la fumée de tabac dans la
direction du moyen d’évacuation de fumée de
tabac, caractérisé en ce que le moyen d’éva-
cuation de fumée de tabac comprend un premier
canal d’évacuation (12 ; 52, 49 ; 79) congu pour
évacuer la fumée de tabac dans la situation au
repos et un second canal d’évacuation (48, 48’,
49 ; 82) congu pour évacuer la fumée du tabac
expirée dans la situation d’expiration, et en ce
que le moyen de déplacement de gaz comprend
un ventilateur (20 ; 54 ; 76) agencé dans le pre-
mier canal d’évacuation.

Dispositif selon larevendication 1, dans lequel le pre-
mier canal d’évacuation (52) et le second canal
d’évacuation (48, 48’) sont au moins partiellement
combinés pour former un unique canal d’évacuation
de fumée (49).

Dispositif selon la revendication 1 ou 2, dans lequel
un second canal d’évacuation (48) est agencé sur
la paroi latérale du canal (43), de I'espace a tabac
(40) vers 'embout buccal (2).

Dispositif selon la revendication 1, dans lequel le fil-
tre comprend au moins une combinaison entre une
unité de filtration mécanique, comprenant une unité
de filtration HEPA, et une unité de filtration par ab-
sorption.

Dispositif selon larevendication 4, dans lequel I'unité
de filtration comprend une unité de filtration au char-
bon actif.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le filtre comprend en outre
aumoins une des unités de filtration suivantes : unité
de filtration par absorption, unité de filtration élec-
trostatique, unité de filtration parionisation (76, 101),
unité de filtration centrifuge, unité de filtration aux
UV et unité de filtration a 'ozone.
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Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le moyen de déplacement
de gaz est configuré pour forcer de maniére sensi-
blement continue les gaz contenant de la fumée de
tabac, du réservoir a tabac vers le moyen d’évacua-
tion de fumée de tabac, et pour entrainer les gaz a
travers le filtre, aussi bien dans la situation au repos
dans laquelle le tabac a été allumé mais n’est ni in-
halé ni expiré, que dans la situation d’expiration dans
laquelle au moins une partie de 'air inhalé est expi-
rée par I'utilisateur via 'embout buccal.

Dispositif selon la revendication 7, dans lequel le
moyen d’évacuation de fumée de tabac comprend
un premier canal d’évacuation congu pour évacuer
la fumée du tabac dans la situation au repos et un
second canal d’évacuation congu pour évacuer la
fumée du tabac expirée dans la situation d’expira-
tion.

Dispositif selon la revendication 8, dans lequel le
moyen de déplacement de gaz comprend un venti-
lateur et dans lequel les premier et second canaux
d’évacuation sont combinés pour former un unique
canal d’évacuation de fumée et le ventilateur est
agencé dans le canal d’évacuation de fumée com-
biné.

Dispositif selon 'une quelconque des revendications
précédentes, comprenant un compartiment a filtre
qui est prévu dans le logement et qui peut étre isolé
de I'environnement au moyen d’un clapet de ferme-
ture amovible, le compartiment a filtre pouvant rece-
voir un ou plusieurs filtres remplagables.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le logement se compose
d’'une premiére partie de logement et d’'une seconde
partie de logement, 'embout buccal, le réservoir a
tabac et I'alimentation en air extérieur étant, pour
leur part au moins, agencés dans la premiére partie
de logement, et le moyen d’évacuation de fumée de
tabac, le filtre et le moyen de déplacement de gaz
étant, pour leur part au moins, répartis entre la pre-
miére et la seconde partie de logement.

Procédeé de filtration de la fumée du tabac provenant
d’un produit de tabac, comprenant :

- la disposition du produit de tabac dans un ré-
servoir a tabac (7) situé dans un logement d’'un
dispositif tel que revendiqué dans I'une quelcon-
que des revendications précédentes et muni
d’un ou de plusieurs filtres (28, 50) permettant
de filtrer la fumée du tabac ;

- 'allumage du produit de tabac ;

- 'évacuation des gaz contenant de la fumée de
tabac issue du réservoir a tabac (7) via un pre-
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mier canal d’évacuation de fumée de tabac (12 ;
52,49 ; 79) prévu dans le logement, le guidage
des gaz a travers ledit filtre (28, 50) puis I'éva-
cuation des gaz filtrés vers I'air extérieur ;

- le transport des gaz contenant de la fumée de
tabac, au cours de l'inhalation, du réservoir a
tabac vers un embout buccal (3) relié au
logement ;

caractérisé en ce que

- les gaz contenant de la fumée de tabac sont
évacués en continu via le premier canal d’éva-
cuation (12 ; 52,49 ; 79) ; et en ce que

-au cours del'expiration des gaz précédemment
inhalés contenant de la fumée de tabac, les gaz
sont guidés a travers le filtre via 'embout buccal
et un second canal d’évacuation de fumée de
tabac (48, 48, 49 ; 82) prévu dans le logement,
et les gaz filtrés sont ensuite évacués vers l'air
extérieur.

Procédé selon la revendication 12, dans lequel le
premier canal d’évacuation (52) et le second canal
d’évacuation (48, 48’) sont au moins partiellement
combinés pour former un unique canal d’évacuation
de fumée (49) et dans lequel I'évacuation des gaz
contenant de la fumée de tabac au cours de I'expi-
ration des gaz précédemment inhalés comprend le
guidage des gazdans le canal d’évacuation combiné
(49).

Procédé selon 'une quelconque des revendications
12 et 13, comprenant I'évacuation de la fumée du
tabac par l'intermédiaire du premier moyen d’éva-
cuation de fumée dans la situation au repos et I'éva-
cuation de la fumée de tabac expirée par l'intermé-
diaire, a la fois, du premier et du second moyen
d’évacuation de fumée dans la situation d’expiration.



EP 1 699 307 B1

15



EP 1 699 307 B1

N
)
89
6%
]
N :
)Nm mnn_ Vi oyo -
‘o /A — < 19 11/ 0 o
<[ 0776 3, Ly |lerere
p o/ ) (e 2T 250
g L meo .
N e
) AT h e
A (WWU\HM“ >
G

M

9§

05

(-

3

E

16



EP 1 699 307 B1

VABIE

£

)

)
AN
1L IL

ol

17



EP 1 699 307 B1

105

//M (7;0/—\/91

18



EP 1 699 307 B1

o 49 DId 0@

— e [
\\“\
, _ \
/m ‘
811
6Ll \\ ol \\// o M
€Ll 0
9Ll V9 Dld oz 171 1Zd
)
6lL L=

8¢l

2l
Ll 07 \



EP 1 699 307 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 5529078 A [0004]

20



	bibliography
	description
	claims
	drawings

