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" FIELD OF IHE INVENTION
* This invention relate's a smoker’s accessory for filtering sidestream
5 smoke emitted from a bummg crgarette and optxonally may also be equrpped
' to filter exhale smoke. | | |
BACKC * THE INV N
" When a cigarette is smoked, visible smoke is produced, by mainstream
smoke spillage, exhale smoke and as well sidestream smoke which is generated .
10 by the burning cigarette between puffs This smoke is considered 'objectionable
by some persons and this has led to no-smokmg laws of varying degrees of
strictness in certam Junsdxctlons and environments.
‘A number of pnor proposals have been made with respect to structures
* which are desrgned to minimize or ehmmate the formation of visible cigarette
15 - smoke. Such prior proposa.ls have tackled the major source of crga.rette smoke;
namely that derived from srdestream smoke and exhale smoke. It is
" 'apprecxated that the ‘mainstream smoke' spﬂlage is a very minor portion of
 visible smoke. However; no device disclosed in the pnor art known to the
apphcants provrdes for the ehmmatxon of substantially ail the vxslble sidestream
20  and exhale smoke and also provides the same smokmg taste and quahty 0 the
smoker as if smoked in the normal way. ,
" One prior structure is dlsclosed in US. Patent No. 4,790,332. This -
~ patent describes a hand-held enclosure in which is positioned the lighted
c1garette * Smoking is effected through a holder formed i in one end wall of the
25  device and in which the filter-end of the crgarette is mounted.  Exhalation of
- smoke is effected through a one-way valved passageway formed in the same
end wall of the device as the holder, permm:mg exhale smoke to pass into the
enclosure. The opposrte'_end wall as well as the side walls of the enclosure
have a tobacco ‘smoke filter provided :'ther'ein,' to filter the particulate and

- 30 - odoriferous elements from the smoke leaving the enclosure. This arrangement,
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U.S. Patent No. 4,198,992 describes a device in which the cigarette
. again is enclosed for smoking. No provision is made in this instance for the
disposal of exhale smbke ' The device employs air pressure in the enclosure to
force sidestream smoke through the c1garette
10 . U.S. Patent No. 4, 200 114 describes a device in whlch the c1garette
again is enclosed for smoking. The device provides for disposal of both
sidestream smoke and exhale smoke. -The device in use is permanently
~ mounted to the face of a smoker, with a mask enveloping the smoker’s mouth
'~ and riose. A complicated series .o:.f check valves peni:its‘ air to be drawn for
15 breathiﬁg and to be exhaled into a combustion chamber in which the lit
cigarette is positioned, and from which air and smoke passes through a filter
to _atmoSphete,_, and permits cigafette smoke to be drawn from the cigarette.
- -U.S. Patent No. 4,899,766 describes a device for disposal of sidestream
. . smoke and exhale smoke. A fan is used in conjunction with filters to draw
"~ 20 sidestream smoke and, while exhaled through a hand activated valve, exhale
- smoke, into a pipe for further passage through the filters. . .
- U.S. Patent No. 5,048,545 describes a system in which sidestream
" smoke and exhale smoke are collected in a container which only later is vented.
~ There is no treatment of the smoke contemplated only. the collection thereof.
.25 . . .U.S.Patent No. 4,637,407 describes an enclosure for a burning cigarette |
‘intended to protect against fires started by the burning tip of the cigarette. A
forced flow of air, by way of a small fan, is provided to maintain the cigarette
" lit and-sidestream smoke removal is effected by a filter downstream of the fan. ”
. No provision is made in this structure for the disposal of exhale smoke.
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t he device as gr permtting exhal e snoke to pass into the
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have a tobacco snoke filter provided therein, to filter the particul ate and
odori ferous el ement.S.rRatenh, 160ukI8. dr@almseagatsmk@nélassgsserywmgh comprises
art a_n gerr;ng, : é U-shaped tube. - The lit cigarette is placed in one leg of the U-shap_ed tube
and the exhale filter is placed in the other leg of the U-shaped tube. A fan is
mounted in front of the lit cigarette to direct fresh air at the end of the cigarette
-and through the exhale filter. Several one-way valves are employed to direct
_ either sidestream smoke or exhale snioke through the single filter before release
10 to the surroundings. The filter is made of activated carbon, which although
useful in removing gaseous compbnents in cigarette smoke is not that effective
for removing particles from thg_cigarette smoke. -As a result the filtered smoke
when rele_ased to the surroundings is still detectable and hence not acceptable. -
: Furthefmore,_ the cigarette is. gnéa_se’d in a small diameter metal tube which
| 15 . carries with it the prbb_lems identified with respect to the other devices where
- the cigarette is not burned in a nofn_lal manner so _thét the taste and flavour of
_thé inhaled smoke 1s greatly affected.
Another form of hand-held cigarette smoke filter is disclosed in J apanese
- published patent apphcauon HEI3-177280 published April 27, 1993. The
20 application discloses a device in which a cigarette is placed. A mouth plece is
- provided to permit inhalation of the cigarette smoke. Any sidestream smoke
. is ﬁltered by sﬁrroundin’g filters. However, when the cigarétt_e is inhaled the
- stale ,s_idéstream smoke is also inhaled thereby greatly affecting flavour and
. taste. A one-way va_lvé is employed to ensure that smoke exhaled into the unit
».25  is directed th:ough a filter before release to'the surroundings. A small metal -
" tube surrounds the lit cigarette which greatly affects the ﬂavour and taste of the
inhaled smoke. _ . '
Con51derable efforts have been made in the area of filters as prov1ded on
cigarettes to effect a partial filtration to reduce the amount of tar and nicotine

30 inhaled by the user. It is appreciated that cig#rette filters however are not
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'_ continues to experience th_s usual sensations. There have been however
cigarette filters which are tubuilar iﬁ nature and desighed to filter some of the
- smoke partiéles from the smoke stream. U.S. Patent 3,685,523 discloses a
5 tubular cigarette tip 'ﬁlter..whi'ch partially filters the cigarette smoke as it passes
from the interior of the _t_ubula'r' filter to the exterior thereof for inhale by the
smoker. A similar type of filter is described in U.S. Patent 3,854,384
involving a tubular filter only offset with respect to the central axis of the
cigarette. Both filters are however of marginal performance so as to not
10 remove the various components of cigarette smoke which give the user the
‘desired taste and flavour. | |
| Canadian Patent 1,057,924 as issued to the applicant describes a method
of producing polymeric fibres of micron size which can be used in cigarette
| _. filters. Such micro-fibre has been used in cigafette filters of the type described
15 in applicant’s U.S. Patent 3,882,877 and International patent application-
~ 'WO090/09741. The micro-fibres produced by the method of Canadian Patent
1,057,924 have increased filtration efficiency compared to cigarette filters of
the standard cellulose acetate, charcoal and the like. In order to take advantage
of the efficiency of those filters a thin cylindrical filter is provided in the filter
20  tip of a cigarette as described in W090/09741 which provides for uniform tar
delivery while smoking the cigarette. | S
- SUMMARY OF THE INVENTION
In accordance with an aspect of the invention, a smoker’s accessory for
. filtering sidestream smoke etmtted from a burning cigarette, comprises:
25 © © an exhaust fan, - | )
~means for supporting -the exhaust fan, the support means héving a
- sidewall with an inlet for the fan, | |
a.sidestream smoke filter saru-idge having a cigarette tube in which a
burnixi_g cigarette is placed, the cigarette tube being at least as long as a
30 'cigarette to be smoked a_nd"having a diameter at least about 1.5 time.s the



the cigarette. agaln [ snDklng No provision is made in this
i nstance for the dISp i snoke. The device enploys air pressure
in the enclosure to force S|destrean1snnke through the cigarette.

U S. Patent No 200 14d | bgs a..deyi h th t1
s Sencosed 1 GHAGRER o BT R BATRETubd PAE Bobiorbhd N hies o ”

sidestream s mgge The deV| ce in use is pernmanently nounted
g“’gﬁgk@m

to the face o h a sk envel opi ng the snoker's nouth and
nose. A conplicated ?@%@ss 16% ?ﬂ%ﬁkeréi'dtf%uMWﬂl&raéklﬂe‘ﬂtbﬁ 84 A bPrthe
breat hi ng and to be hal ed into a conbustion chanber 1n which the it
cigarette is mgarettemmh fmrrdniavmg sidestheam smoke, muﬁberpsdemm hiwmggtn ialet
fil ter

introduced to the toRa by t he snmoker through the cigarette
into his MABH23600 ﬁﬁ 4,198,992 -descri bes a d@HTEA4 PRI ch

end for suiestream czgarette smoke to enter an inner elongate chamber within:
- the tubular filter, the tubular filter having a closed end opposite the inlet end,
‘means for connecting a first end of the cigarette tube to the inlet end of
-the filter element whereby .sidestr'eam smoke to be filtered flows aiong the
cigarette tube into the inner chamber and outwardly through the tubular filter
10 = element, |
| a housing for the sidestream smoke ﬁltel_' cartridge,
the hoﬁsing having a front end wall with an opening provided thérein,
a cigarette holder having a bore into which a lit cigarette may be B
inserted, such cigarette being supported in the cigarette tube by the holder,
15 - means for mounting the cigarette holder in the housing opening,
-~ means for securing a second end of the cigarette tube to the cigarette
o holder whereby a lit. clgarette in the holder is positioned in the mgarette tube,
fresh air inlet means for providing fresh air inside the cigarette tube
adjacent the second end of the cxgarette tube,
20 " the exhaust fan drawmg fresh air from the fresh air inlet along the
clgarette tube and over a lit clgarette sxdestream smoke from a lit cigarette
. being drawn through the filter cartndge such ﬁltered air stream being drawn |
through the housing outlet and into the fan inlet for exhaust by the fan.
' In accordance with another aspect of the invention, a smoker’s accessory
" 25.. for filtering sidestream smoke . emitted from a b,urnixig cigarette and for
separately filtering exhale cigarette smoke comprises: )
an exhaust fan, '
Jmeans for supportmg the exhaust fan the support means having a
sidewall with an inlet for the fan,
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a porous low pressure drop tubular filter element ét an end of the
cigarette tube for removing sidestream smoke, the filter element having an inlet
end for sidestream cigarette smoke to enter an inner elongate chamber within
the tubular filter, the tubular filter having a closed end opposite the inlet
‘10 end, |
a first housing for the sidestream smoke filter cartridge,
the housing having a front end wall with an opening provided therein,
a cigarette holder having a bore into which a lit cigarette may be
- inserted, such cigarette being supported in the cigarette tube by the holder,
15- - . means for mounting the cigarette holder in the housing opening,
means for securing a second end of the cigarette tube to the cigarette
holder whereby a lit cigarette in the holder is positioned in the cigarette tube,
fresh air inlet means for providing fresh air inside the cigar_étte wbe
adjacent the second end of the cigarette tube, |
20 . an exhale smoke filter cartridge having an inner tibular member
coﬁsistin‘g of micro-fibres for removing particulate material fror_n cigarette
smoke, the tubular filter having an inlet end for cigarette smoke to enter an
inner elongate chamber within the tubular filter, the tubular filter having a
closed end opposite the inlet end, the micro-fibres having an average diameter
25 in the range of about 0.5 to aboixt 10 microns, and being _made' from a suitable
micro-fibre forming composition, |
" an outer filter shell surrounding the inner filter, the outer filter shell
- consisting of activated carbon material held by a support matrix which is porous
to air flow, |
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thc inner tubular ﬁlter bemg of sufﬁcrent thtckness to remove
. substanttally all pamculate components from cigarette. smoke passmg from the
‘inner elongate chamber through the tubular filter, the micro-fibre filter material
having a low pressure drop to permit an air stream to flow through the filter
5 with minimal resistance to such flow, |
| -the'.activated carbon outer filter shell being- of sufficient thickness for
adsorbing substantially all gaseous components of cigarette smoke from such
filtered exhaled cigarette smoke stream, -
L an exhale mouthpiece in which a first end pomon adjacent the inlet end
10  of the exhale filter cartridge is fitted to facilitate a user exhaling into the exhale
filter cartridge, ' | . | _
' ‘a second hou'sing"fo: the exhale filter cartridge, the second housing
having an outlet to permit exhale through the exhale filter cartridge,
~ the second housmg having a front end wall in which an openmg is
15 provxded | _ .
L ‘means for mountmg the exhale mouthpiece in the second housing
opemng to support the exhale ﬁltcr cartndge in the second housing, - ,
' the exhaust fan drawing fresh air from the fresh air inlet along the
B ctgarette tube and over a lit cigarette, sxdestream smoke from a lit cigarette
20 ,-bemg drawn through the filter cartndge such filtered air stream being drawn |
" through the housing outlet and into the fan inlet for exhaust by the fan. |
- BRIEF DESC ON OF DRAWIN
 Preferred embodiments of the invention are described with respect to the
.drawmgs wherem -
'25 . thure 1is a plan ‘sectional view of a smokmg apparams provrded in
_ accordance with one embodtment of the invention;
| thure 2 is. a side elevauonal sectional v1ew of the smoking apparatus
shown in thure 1;
" Figure 3 is a front elevational view of the smokmg apparatus shown in
30 Figure 1; - ' '
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activated carbon, i ch al though useful in renpving gaseous conponents in
cigarette smpke is-not that effective for. renmoving particles fromthe
cigarette snoke: As a result the filtered snoke when released to the
surroundings is sHigureddiiaciBisnd Sngomain secitwnahand gnd yiews pf eisideswsag t he
cigarette is ncaseddse@rsrral |. diamet er. metal tube ich carries with it
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cartndge for use with the smokmg_ apparatus of Figure 1;

" Figure 7 shows an exploded view of an assembly of the sidestream filter
cartridge of Figure 5 and a mousiting element; |
Figures 8A through '80' show a series of sectional and end elevational
10 views of cartridge mountmg elements and cxgarette holders of a variety of
_constructions; ' _ |
Figures 9A through 9G show various cartridge mounting elements,
cigarette holders and temperature sensing elements;
_ -Figure 10 is a perspective view of a stand for use with the device of
15 -Fzgure 1 and which also charges the unit;
' Figure 11 shows a flameless lighter construction which may be used in
conjunction with the smoku_xg appa__rams of the invention;
'Figure 12 is perstective view of an alternative e_mbodiment for a
- smoker’s accessory capable of ﬁltering both sidestream cigarette smoke and
20 exhale cigarette smoke; I |
Figure 13 is a modxﬁcauon of the embodxment of Figure 12 which is
adapted to only filter sidestream smoke; -
. Figure 14 is a perspective view of a unit for filtering exhale smoke;
- Figure 15 is a perspective. view of an altemeﬁve arrangement of the
25 smoker's accessory of Figure 12; | . |
Figure 16 is a perspective view of the smoket"s aecessory of Figure 12
having portions of the housing removed to demonstrate the air flow through the
smoker’§ accessory. B | |
Figure 17is an exploded'perspcctive view of the sidestream smoke filter
30 cartridge assembly; | |
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si destream snoke is al'so inhaled thereby greatly aftfecting flavour an
taste. A one- vvagammgeeaswmhyrl oyed.to-ensure that snoke exhaled into the
.unit is directed through a filter before refease to the surroundings. A
smal | netal tube surFiguneldStisea persperigee of ithe wpnzal bedyapostion pEdhe smoker’s
flavour and taste of the inhal ed snoke: -~ Considerable efforts have -
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control of the smoker s accessory, _ |
| | Frgure 21 is an end v1ew of the c1garette holder for the s1destream filter
) cartndge
| thure 22 is a sectlon through the c1garette tube of the sidestream filter
10  cartridge;
~ Figure 23 is an elevatron section of the Ctgarette tube in whrch a lit
crgarette is placed . .
Frgure 24 is a honzontal section through the smoker s accessory of
F1gure 12;
lS o thures 25 and 26 are perspecuve vxews of a pouch used 1n .
| | drstmgutshmg the crgarette removed from the smoker’s accessory;
' Flgure 27 is a sectron through the sidestream smoker filter cartridge;
| Figure 28 is an enlarged view of the ﬁlter element and crgarette tube of
'- the section of thure 27 |

20 o Figure 29 isa secnon through the exhale smoke filter cartridge; and _
o thure 30 i ts an enlarged view of the end pomon of the exhale smoke
ﬁlter cartndge

DE : ON, . B . -
- I order to facilitate discussion of the various embodiments of the
o 25 mvennon, ‘the followmg deﬁmtrons are provrded of various aspects of those'
| embodiments: '
| . Exhale Smoke means crgarette smoke exhaled by a smoker whrle
smokmg a clgarette _
- Gaseous Components means the components of crgarette smoke other

30' _ than parttculate components and whtc_h, if present in an air stream, provides a
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Low Pressure Drop means that the. material is sufﬁcxently porous to air
ﬂow that a pressure drop across the matenal is sufficiently low that the size of
the fan the power therefor the exhale pressure are of a nature that the

5 'smoker S accessory may be hand held. In order to opt1m1ze the accuracy
design, a low pressure drop_ts preferably less than about 10 mm H,0.
Micro-fibres means fibres having an average diameter of about 10
mtcrons or less. - | |
" Minimal resistance to air ﬂow means that the filter material or the hke
10  provides a very low presstre drop to air passing therethrough.
| Non-Porous means that the material does not permit flow of the
designated t:omponents through the material. For example ifa material is non-
__porous to smoke parttcles then smoke particles are prevented from travelhng
| through the material but for example air could continue to travel through the
15 .matenal _

Parttculate Components means the v1s1ble and non-visible components
of crgarette smoke wlnch exist in particle form and are usually of a size less
.than 1 micron and normall_y of a_51ze_ in the range of about 0.1 and about 0.6

microns. - |
20 Porous means that the material i is sufﬁcxently open with holes, channels
or the like to permtt air to flow therethrough. _

Sidestream Smoke means cigarette smoke which rises from a ht
-c1garette _ _

o Substantxally All means in respect of removal of particulate components

25 or gaseous components from c1garette smoke that there are substantially no.

visual or gaseous components remaining which can at least be detected by
smell. c o .

| Suttable Mlcro-Fxbre Forming Composrtton mcludes any matenal Wthh

can be formed into mtcro-ﬁbres and when contacted by cigarette smoke, retains

30 its structure and funcuonal characteristics.
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appl i catign Refernng to the drawmgs there is illustrated a smoker s accessory 10,

C|garette fllters CE% rl_ﬁsg RL cedn nat ure and designed to filter sone
of the srpk |cI Tﬁ E‘iﬁke stream “U.S. Patent 3, 68§,6&3/00227

in accordance with one embodiment of the invention. The smoker’s aecessory'
comprises a multi-chamber enclosure 12 in which substantially all smoke from
a cigarette, both drawn froin the eigarette bj the smoker and sidestream smoke, -
s eliminated before discharge of air to atmosphere. | |
10 " The enclosure 12 is formed of interlocking and assembled _parts, which
may be moilded elemerits to facilitate assembly. The assembly includes a
central part 14 which is assembled with an intermediate cover element 16. The
. assembled central part 14 and cover element 16 define a cavity 18 housing a
battery or batteries 20 to-pOWer electronic elements of the smoking apparatus.
15  The batteries 20 may be of a disposable type or of a rechargeable type to avoid |
' having_’ to disassemble the sfructure for battery replacement. Electrical charging
terminals 25 may be provided in the lower wall of the smoking apparatus 10
to permit charging of the batteries 20 by a suitable charging device. Such
charging device may take the form of a stand, as seen, for example, in Figure
20 10 'The charging device 21 has a cradle 23 1 receive and hold the smoker’s
| accessory 10. The accessory external termiinals 25 contact the charging =
terminals 27 of chargmg device 21 when the accessory is resting in the cradle
- 23.. The cradle 23 is supported on the base 13 by a standard 15. The standard
15 may be short as shown in Flgure 10 or may be long to elevate the cradle 23.
. 25  Elevation of the cradle is useful in cx_rcumstance_s when "hands-free" operation .
~ of the smoker’s accessory is desired. The standard may position the accessory
at mouth level when the base is on a desk. ' The base and standard are
| . sufﬁcienrly stable to ensii_re-that the smoker may use the unit 10 in a "hands
free” mode. - o -
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inlet for the fan, a sidestream snoke filter ca
cigarette tube iindicaite oisually conditions of the smoking apparatus 10
5 The assembled central part 14 also defines a fun.her cavity 22 in which

is posmoned a fan 24 for drawmg air through the enclosure 12, as described
- in more detail below. ' |
The left- and right-hand side assemblies 26, 28 comprising inhale and
. exhale sections respectlvely,- are mounted to the centr_al- elongate cuboid
10 assembly of central 'part 14 and cover e_leme_nt 16 by interengaging snap-fit
mounting elements provided on the respective elements of the assembly to
provide the enclosure 12. The enclosure 12 so provided is elongate with an
approxxmately ellipsoid cross section (see Figures 3 and 4) and is of a
convenient size and shape to permit comfortable use of the device 10 by the'_ '
15 smoker. . .

The side assembly 26 deﬁnes ‘with the central part 14 an enclosure

* chamber 30, into v;rhich is received a sidestream filter cartridge 32 (Figures 5
- and 7) through an opemng 33 at the front end 35 thereof. The side assembly

28 defines with the central part 14 a further enclosure chamber 34, into which

- 20 s received an exhale filter cartndge 36 (Figure 6) through an opening 38 at the
~ front end 37 thereof. The fan 24 is positioned to draw air and other gases from
" the enclosure 30 to the enclosure chamber 34. The enclosure 34 commences
with a dxscharge enclosure chamber 40, which is provided with a series of slots
- 42 in the side wall thereof for discharge of gases from the entire enclosure 12.
25 A further filter element 44, such as a carbon filter, is provided as a final clean
up of odour causmg gaseous components prior to discharge of filtered air from
the enclosure 12. Separate or in conjunction with filter 44, an additional
- component may be provided at the outlet slots to freshen the air with a suitable
- fragrance. The fragrance may be emitted by a suitable replaceable sponge or

.30 - the like containing the vaporizable fragrance. |
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| The srdestream smoke filter cartridge 32 extends longitudinally in the
| enclosure chamber 30 and has a mountmg element 46 which includes a cigarette
holder. The cartndge 32 is mounted in the mountmg element 46 and which
itself mounts. in the opemng 33. The mountmg element 46 has a seriés of bores
5 48 passing therethrough permitting the passage of air into the interior of the
| 'srdestream smoke filter cartridge 32. A cigarette holder 50 is mounted in the
. mounting element 46 to hold a cigarette within the sidestream smoke filter
| cartndge 32 and the filter end of the cigarette prOJects outside of the holder 50.
~ The cigarette is preferably smoked in a normal manner through its filter tip
10  portion. It is understood that the cigarette including its filter tip may be housed
in the cigarette tube. A suitable cigarette holder with mouthpiece can he
prOvided in the mounting element 46. The user then inhales a lit cigarette
through the mouthpiece. _ o
o A vanety of filter units are avarlable for use in the smoker’s accessory
15 to filter sidestream and/or exhale smoke. Filter blocks could be positioned in
the enclosure chamber 30, 34 and 40 where the sidestream and exhale smoke -
are channelled through the filter blocks. " However, such systems usually
‘involve plasuc components to direct a ﬂow of smoke onto the filter blocks.
Although those systems are useful, the plasuc components for channellmg the
20  smoke to the filter blocks become contamrnated and require cleamng from time
I to time. ' In accordance with a preferred aspect of this invention, it is preferred
 that both the sidestream filter and"the. exhale filter effect"filtering action on the
smoke almost unmedrately as it is released from the cigarette in the case of - |
sidestream smoke or from the user in the case of exhale smoke. It is therefore
"2_5. preferred to use the tubular type of filter cartridges as_shown in Figures 5, 6,
27 and 29 10 achieve' filtration of the sidestream and exhale smoke. The
_ preferred tubular filters are descnbed in detarl in applrcants co-pending Umted |
_'_.States patent apphcatlon S.N.- ' filed : .

the subject mater of which is hereby mcorporated by reference thereto To

30 facr_lrtate__drscussron of various aspects of the smoker’s accessory, the fo_llowmg _
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' 5 cigarette smoke filter material attached to the cardboard tube 52 in any

convenient manner, such as by-cigarette tipping paper 56.
| The filter material coﬁnprising the filter elemeht 54 preferably includes
a highly-éfﬁci_ent low pressure drop smoke filter material 58 which removes
substantially all particulate material from fsidéstfeazh smoke of a burning
10 cigarette located in the filter cartridge 32, so that only substantially invisible
gaseous components of the cigarette smoke pass therethroﬁgh.
. The highly-efﬁciént low pfessure drop tobacco smoke filter material 58
preferably comprises micro-fibre material. Such fibrous material generally has
a uniform diameter along its length ranging from about 0.5 to about 10
15 microns. The desired pressure drop for the material may be determined and
measured in a variety of Wéll known techniques such as displacement of
measured mm of H,O -in a pressure sénsing'device-; Preferably, the filter
‘material has a low p;esshre drop in the range of about 5 to about 10 mm of
H;O.' An alternaie_ measure of pressure drop is Corseta units. The filters of
20 this invention should have a Corseta rating in the range of about 10,000 Corseta
The micro-fibre filter 'ﬁiéte:ial- in the filter element 58 may have a
thickness of about 0.3 to about 6 mm and a packirig weight of about 5 g/m’ to
~about 500 g/m? for sheet'thicknes§ in the range of about 0.1 mm to about 3
'25 mm. The filter material 58 may be used without any support or may be
- supported in any convenient manner in the filter element 54, such as by an
inner layer of coarse filter material 60, which effects an initial filtration of the
sidestream smoke before the micro-fibre fibres are encountered. The outer
surface of the micro-fibre filter element 58 may ‘be supported by a suitable

30 porous mesh matérial'59 which may be crimped or bunched up in a manner to
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* The disposable sidestream smoke filter cartridge 32 is intended to be
- employed for the smoking of one or more cigarettes and then to be discarded.
The tubular nature of the 'aséembly ensures that sidestream smoke is filtered
before eh’counterixig any other part of the apparatus so that the structural
10 elements of the appar’ams‘réma‘in' sﬁbs'tantially‘ free from condensates from the
cigarette smoke and the appar'a_ms can 'be reused .witho.ut any necessity for
' cleaning. | o i | e |
The exhale filter cartridge 36 comprises an elongate assembly 65 of a |
tobacco smoke filter material, similar to that described above for the filter
‘15 element 54, preferably including a highly-efficient low pressure drop smoke
- filter material 66 which Temoves subStantially all ‘particulate material from
" exhaled smoke, so that only substantially invisible gaseous cigarette smoke
" components pass therethrough. A low pressure dfop smoke filter material,
“such as described above for the filter element 58 may be used. To provide
20 support for the filter ele_meht 65, there is provided an inner layer of coarse
filter material 68 and an outer porous ‘mesh material 67 providing a 'c'rimPed |
end closure 70 for the exhale smoke filter element 36. The end closure 70
seals off the end of the filter to ensure that smoke exhaled into the exhale filter
travels radially through the filter. The tobacco smoke filter material 68 also
25  may be used without any-support. . |
A replaceable n’iouth-piece 72 is proﬁded to facilitate exhale of the
“smoke into the interior of the cartridge 36. A mouth piece holder 74 is joined
' to the filter structure 65 in any convenient manner, such as by cigarette tipping
paper 76. By using such low pressure_di'op ﬁlti'atio_n material, there is little
. 30 resistance to exhale, so that the exhale by the smoker through- the filter

neans :
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approxrmates a normal exhale action. The filtered. exhale smoke is discharged

through the slots 42 1n the side wall of the enclosure 34 The constructron of

. the exhale filter cartrrdge 36 may be of surular drmensrons to the sxdestream S

smoke filter cartrrdge 32. The constructlon of the mountmg element may be
5 of similar design to the mounnng element for the srdestream filter. The.
drmensron of the exhale smoke ﬁlter cartndge 32 also may be sized to fit inside
the cigarette tube 52 to facrlltate efﬁcrent packmg of the elements.
While the smokmg apparatus 10 i is constructed to provide for disposal
of both sidestream smoke and exhale smoke wrthm the same unit, it is possible
10 - to provide a construction which only drsposes of sxdestream smoke, by omitting
elements assocrated with captunng exhale smoke. Under such circumstances,
-exhale smoke may be dxscharged to aunosphere, or a separate device may be
provided for ﬁltermg exhale smoke prior to drscharge as described with respect
) to the embodiment of Figure 14. Alternatrvely, the illustrated device may be
15 employed with the opemng 38 plugged. _‘ |
In the housmg 12, the fan 24 draws fresh air into the unit through bores
48 in the crgarette tube mountmg element 46, and through the tube 52 as shown
in Frgure 7. The crgarette tube mountmg element 46 has a circular recess 45
| of an internal dxameter shghtly greater than the external diameter of the
20 crgarette tube 52. Hence ‘the mounnng element. 46 can be inserted over the
tube end 53 to provrde a friction fit of the tube in the mounting element 46.
The burnmg cigarette rs held i in the cigarette tube by the cigarette-holder 50. -
The incoming air passes over the burmng crgarette and then through the filter
element 54 into the enclosure charnber 30. The filter chamber 54 removes
25 srdestream smoke from the vrcrmty of the burnmg crgarette and filters the same.
o _ Fxltered air is drseharged from t.he smokmg apparatus 10 through the activated
carbon ﬁlter 44. The ﬂow of arr through the filter cartndge 32, as well as
removmg sidestream smoke, ensures an adequate supply of fresh air for proper
.burmng of the cxgarette m the tube 52 and a reducuon in the heat surrounding
30 | _the crgarette to prevent scorchmg of the paper and drawmg of the hot air from
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5 36.. The filtered smoke passing through the filter element 65 is discharged
‘through the aeuvated. charcoal filter 44. While the smoking apparatus 10
provides for separate filtering of sidestream and exhale smoke, it is possible to
provide a construction in_wh_ieh the sidestream smoke and exhale smoke are
filtered by the same filter element within a housirig. |

10 - Figure 8 contains a variety of configurations of mounting elements 46
with varying orientation and distribution of bores 48 therethrough and cigarette
- holders 50 which may be used in the smokmg apparatus 10. The cigarette
| holder 50 and the mounting element 46 also may be of one-piece
.. construction.
‘15. . . -~ Asshown in Flgures 8A and SB the mountmg element 46 has the bores
' 48 inclined relative to the central axis 200 of the mounting element. The recess
| 45 has a slight chamfer 202 at itS entrance to facilitate the insertion of the end
- of the cigarette tube into the recess 45. The clgarette tube slides along the
- recess 45 and the end of the tube bottoms out on the base 204 of the recess 45.
20 Onthe exterior of the mounting element 46 is an annular ledge 206 which is -
| provided for purposes ._of friction fit wrthm the Opemng 33 of the sidestream
.- front end 35. | - o |
The . cigarette -holder 50 is mserted in the bore 208 of the mounting -
.. eclement 46. The bore 208.is offset from the central axis 200. As shown in
o 25 . F'.tgu're. 8B the centre of the_bore 2_“10_ is offset by the distance 212. This offset -
| ; positions the cigarette in the lower pbrtion of the cigarette tube 52 to provide
- an increased air space above the cigarette thhm the cigarette tube. The - -
_purpase of the offset arrangement is described in more detail with respect 10 .
. Figures 21 through 23..
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"about 0.5 to“about 10 m-crons, and bei'ng nade froma suitable mcro-fibre.

form ng conpeggarewss as well as agrious mouhtmg aerrangementsfor positioning the cigarente
fllter the outer filter shell
5 holder in the bore 208.. The cigarette holder insert 50 has a clip portion 214

- which further supports the cigarette within the cigarette tube. The clip 214
~ may be formed of metal which may also serve a temperature sensing function,
- as described with reSpeéi to Figures 9D through 9G. As shown in Figure 8D,
the holder 50 has a tapered surface 216 to permit insertion of the cigarette into
10 the holder 50. The holder 50 of Figure 8E has an enlarged clip portion 218
which in addition to supporting a cigarette in the cigarette tube provides for
. greater heat transfer to the portion 220 within the holder 50. .
3 The cxgarerte holders 50 of Figures 8F and 8G may have cylmdncal
 inserts 222 and 224." Those inserts may be of plastic or metal to provide -
15 - support for the cigarette within the cigarette tube. S
 As shown in Figures 8H anid 81, the cigarette holders 50 are inserted in
the mounting’ elements 46 where the metal clip portions 214 and 218 are
- 'positioned in the recess area 45 of the respective mounting element. Similarly
" with' Figures 8J and 8K, the respective cigarette holder 50 of Figures 8F and
: - 208G are inserted. The shoulders 226 and 228 of the respective cigarette holder-
- are used to press fit the holder within the respective mounting element 46.
In Figures 8L through 80 various bore configurations are shown in the
- mounting element 46 of Figure 8L. The bore 208 for receiving the cigarette
holder is concentric with the central axis 200." The fresh air inlets 48 are
25 sloped relative to the central axis 200 where they converge in a direction away
- from the extenor of the holder 46. The central location of the bore 208 is =
shown as well in F;gu_re ‘8M where the fresh air inlets 48 are located
 coricentrically about the central axis 200. In Figure 8N the fresh air inlets 48
, slope relative to the central aJus 200, only they'conv'e'rge.in a direction away
- 30. . from the interior of the holder 46. " In Figure 80 t:h'ej fresh air inlets 48 are

ans
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again concentric about the central axis 200, only they extend parallel to the

‘ 'c_e‘ntral axis 200 and do nqt'-e'dn'verge. The various orientations for the fresh

' air 48 provide to some degree a directional flow for the fresh air-as it enters

the cigarette tube. Depending upoh the flow rates of the fresh air along the
cigarette tube, it may be desired to-either direct the fresh air outwardly along.

~ the cigarette tube face to enhancez_cooling'"of the -cigareite tube or it may be

desired to direct the fresh air toward the cigarette to minimize scorching of the

‘cigarette papez_". It is also-appreciated that the cigarette holder may not extend

appreciably beyond the outside of the mounting clement 46. This arrangement
ensures that- the user extends the filter tip- sufﬁcxently beyond the holder to

N permxt contact of the filter with the user’s l1ps

In expenmentanon with smokmg apparatus of the type seen in the
drawings, it was found that if a clgarette was smoked in such a way that the

fireball came near the opering of the cigarette 'hold_e'r 50, the following puff of

the cigarette was very hot and unpleasant. In one aspect of the smoking

- apparatus, provision is made for sensing the positidn of the fire ball within the

tube 52 and providing a'j signal to the smoker to smoke the cigarette no further.
In Figures 9A to 9C, one approach is illustrated, ‘wherein a thin

'U-shaped temperature sensor 78 is fitted in ‘the slot 230 of the moun_ting

element 46. The sensor 78 provides a signal to electronic elements of the

system when the temperature sensor s'enses an increased temperature, so as to

' actlvate an audible or visual :alarm to the smoker.

~In Figures 9D to 9G, a- blmetalhc strip 80 i is shown for mounting in the

o cigaret_te holder/m_ountmg_ element 46. The bimetallic strip 80 has a ring

25

30

portion 232 with a depending tab 234, '-The'ring- portion 232 fits over a

'shoulder 236 of clip 214. The holder 50 with clip and ring in place is fitted
- into the bore 208 with the depending tab 234 on the exterior surface 238 of the
‘element 46. The clip. 214 senses in advancé the heat of the cigarette ember o

which is conducted along clip 214 to shoulder 236 and is transferred to the

‘bimetallic strip 80. The increase in temperature in the tab 234 causes it to’
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The location of the fireball may also be sensed by temperature-sensitive
chemical materials installed in the body of the side assembly 26. These -
materials sense increased temperature of the cigarette holder 50 created by the - -
approaching'ﬁreball' and change colour. An exa_mpl'e of a temperature sensitive
strip which indicates temperature by its colour is described in U.S. Patent

10 5,154,192. Such colour change is v1s:ble on the outside of the side assembly
26 and provides a visual warning to the smoker.
In use of the smokmg.apparatus 10, a cigarette is lit by a smoker and -

' inserted into the cigarette holder 50 with the rhounting element 46 assembled

" with -the filter cartridge 32 and mounted in opening 33. The cigarette is

15 smoked normally through its filter and exhale smoke is discharged by the

" smoker through the exhale filter cartridge 36. The fan 24 is activated by an
-on-off switch. |

‘Alternatively, - the smokmg apparatus 10 may be provided with a

flameless lighter to enable the cigarette to be lit while located within the unit. .

20 In this.regard, a variety of structures of flameless lighters are known. Such -

devices generally reqmre a source of fuel and an ignition catalyst, with some

means of bringing fuel and catalyst into contact. One form of device is seen

in Figure 11, which employs an air pump to activate the generation of heat.

The fuel cell 240 has a pump 242 and ignition module 244. The fuel cell is

.25 - positioned in the smoker’s accessbry 10 in a manner, such that, when activated,
: it directs a stream 6f hot gases at the end of the cigarette to ignite same. The.
fuel cell-is then turned off by releasing switch 246 R
.~ Electronics, which will be discussed in more detail in relation to Figure
20, may be provided with the smoking apparatus 10. The electronics enable,
30 _fdllo.wing activation of the electronic circuitry, fan staft-ﬁp to bé effected -
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- smoked and, after extinguishing of the cigarett¢, to maintain the fan in -
o '_ 5 operaﬁoh to cool do_wn and vent _.;he unit with clean outside air. |
An alternative for the ‘smoker’s accessory is described in respect of
_Figufes 12 through 30. The smoker’s accessory 80 comprises a central body
. 82 which includes the exhaust fan, the rechargeable battery 84, the switch for
turning the unit on and off and the related electronics for controlling the
10 operation of the unit. The sidestream smoke filter cartridge is housed in
housing 86. The cigarette holder 88 holds a cigarette 90 with the filter tip
pbrtion 92 exposed so that the user may place their lips on the cigarette and
inhale in the normal manner. Apertures 94.are proVided in the 'cigarette holder
88 to provide for the entrance of fresh air to within the sidestream sinoke ﬁlter _
15 cartndge to balance a pressure drop created in housing 86 due to a user
¢ inhaling on the cigarette or the fan exhaustmg air from the housing.
The exhale smoke filter carm_dge is housed in ho_usmg 96. The housing
96 has a grill portion 98 in the sidewall 100. A mouth piece 102 has an exhale
 filter connected thereto. The user can place his mouth on the mouth piece 102
- 20 and exhale into the e_xhale filter cartridge. - The sidestream smoke;, as filtered
in housing 86 is exhausted into the housing 96. Both the filtered sidestream
_ smoke end filtered exhale smoke is then released to the surroundings through
| grill 98. | L
| - As shown in Flgure 13 an embodlment of the invention contemplates the
".25 | basic version of the smokers’s accessory 80 with the sidestream smoke filter
cartndge and housmg 86 and mgarette holder 88. The central body 82 is the
same with the rechargeable ‘battery .84. However, the unit does not have the -
exhale.filter portion. Instead a.decorative gnll 104 is connected to the central'
. body-pomon 82 and is provxd_ed with a grill openings 106 through which the
30 | '.ﬁl.tered sidestream smoke may be exhausted. Inthxs circumstance the user may
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simply exhale smoke to the surroundmgs Or may use an exhale filtering device
held in the other hand for ﬁltenng exhaled cigarette smoke. |
'An example of an mdependent exhale filter unit is shown in Flgure 14.

. An exhale smoke filter cartridge is housed in housmg 108. The exhale filter -

10

25

=30

* cartridge is connected to a mouth piece 110. The housing 108 includes a grill

© 112 with all other sides being solid. The user may readily carry the exhale

smoke filter device in hand Which“-tnay facilitate use of the sidestream smoke:

filtering device beld in the other hand. | o |
In view of the exhale smoke filter cartridge operating mdependently of

the sidestream filter cartridge, such exhale smoke filter cartridge may be

' located on any part of the sidestream filter unit of Figure 13. As shown in

Figure 15, eccording to this particular embodiment; the smoker’s accessory 114
has a body portion 116 which carries the rechargeable battery 118 as well as

 the fan for drawing air from the housing 120 for the sidestream cigarette smoke
15

filter. The housing 120 has- 2 cigarette holder 122 secured thereto as with the
other embodiments. The fan in the body portion 116 draws fresh air into the
cigarette tube through the opening 124 and the fan then exhausts the cigarette

" smoke to the surroundings immediately adjacent the body portion 116. The
- exhale smoke filter is housed in housing 126 to which a mouth 'pi'ece 128 is
20

attached. The ﬁltered exhale smoke is then. released to the surroundings
through grill 130. | |
The embodiments of Figures 13, 14 and 15 demonstrate the flexibility
in the design and use of the smoker’s - accessory in accordance with this
invention. | | -

- The cutaway view of the smoker s accessory 80, as shown in Fxgure 16,

‘demonstrates in further detail the manner in which the fan exhausts the filtered -

sidestream smoke. The sidestream smoke filter cartridge 86 comprises 2

- cigarette tube 132'in which a lit cigarette 90 may be placed. The lit cigarette
1133 may be inserted in the cigarette tube 132 by '-passing the lit cigarette

through the cigarette holder 88 which has ‘an insert 134 having a bore 136



Fi gures .5m0 84823%08l 5C c eed ‘and end views of a si RETAC 40227
filter cartridge for us ki ng apparatus of Figure 1; -
Fi gures 6A and 6B conta nd ‘end |evvs of an exhale filter

Figure 4 is a rear el em%tsnhgeE’ Vi ew; of t he snoki ng apparat us of Figure 1;
cartridge for use with the snpking apparatug of Figure 1; Figure 7

shows an expl oded vi ew of anas the sidestre f||t rcartrldeof
Figure-5 and a HSHGID t¥¥§° the Cléareﬁf:g?@r‘és}’%ﬁ‘im&?@ lts%%te&eéﬂrth%s T

of ooct | onl | gk htﬁi;ywot@#&a@gnt ﬂﬂﬁeﬂﬁt@ta%@tw il
fgnggggt v ffe' ggﬁ S@%&%I fgee“r f@tﬂas'p}ajeetseaawa%dlfwa{eeddmems 9erife 884t may then
-smoke the ergarette m the normal manner by inhaling on the filter trp 135 t0
5 draw smoke away in the dn'ectron of arrow 137. The cigarette holder 88 is
g provrded with a plurahty of opemngs 138 through which fresh air is drawn.
. The fresh air travels in the direction of arrows 140 along cigarette 90 and over
'the 11t ember 142. The fresh air is drawn through the opening 138 by the
o operatrng fan 144, The sidestream smoke as picked up by the fresh air 146
10 t_ravels through the filter element 148 in the direction of arrows 150 and along
the interior of the housing 86 in the direction of arrows 152 and into the inlet -
of the fan 144 in the direction of arrows 154 .Since the smoke has been
filtered of particulate matenal and opnonally of the gaseous components, the
o | fan may exhaust the air through its outlet 156 and through the gnll portion 98
. 15 of the housing 9. If the filter element 148 only filters out the partrculate'
" material then a second filter- element may be provided which removes the
_ | gaseous components That second filter element may be provided over the'
'_ __ partrculate filter eartndge 148 or 1t may be provrded at the grill 98 of the
B exhale filter housmg 96. .
.'20._ L ‘The fan flow rates may vary dependmg on fan shape and motor power
| Itis apprecrated that the fan is powered most conveniently by an electric motor.:
However the motor may be a wmd up mechanical spnng dnve ora ﬂywheel
. havmg a stanmg device. _ , _
It is apprecrated that the fan selectron is such to provrde a ﬂow rate which
L 25 | 'removes the srdestream smoke from the tube to ensure desired smoking taste
.' _' | -and flavour. The selected flow rate is not too tugh because a high flow-rate
L expedrtes cxgarette burn rate to an extent whrch decreases the number of puffs
_' per usual smokmg penod to an unacceptable low number. , :
o | The exhale filter cartndge 158 has a filter element 160 w1th the mouth
_ 30 preee 102 attaehed thereto The user exhales in the direction of arrow 162 mto'



Fi gure 1\98 gh a uni t S gure 11 sheex/eaddmorl ess
| i ghter construct i on ||| ed in conjunction with the snoking
apparatus of the inve gure 12 i.s perspective view of an

al ternative enmbodi ment for “@-snmoker's aCt‘Zéssory capable of filtering both

Figure 10 is a pers %t%ge@H%lB%g“@ﬁ@dstand for use with the .device of

sidestreamcigarette snoke and exhal e cigarette snoke; Figure 13 is a -
‘modi i cat i onggd nidigh pbedane e eihﬂe@lanxetmﬂelskmscbuglstlndﬁheem the diregtién| ter
si dest eam snoke; Figure 14 is a perspective view of a un| t for

filtering exbfiarrowsk6é4 and then 1o heserrounding. 166 by passagedhrough e gril 98.
Fi gur Eatlév?sa&reié‘agrﬁgﬁim% b, B 0Red Ut Aok Eecic, piater B oA gy of fhe
' : ~ portability of the unit the electric motor 168 may be powered by the
-5. rechargeable battery pack 84. A suitable switch may_.be provxded on the central
-unit 82 for turning the fan on and off. Details of the operation of the smoker’s
- -accessory in respect to its electrical controls is described in more detail in
respect of Figures 19 and 20. '
The assembly of the sidestream filter and the exhale filter is described
10  in respect of Figures 17 and 18. The sidestream filter cartridge 168 comprises
the filter element 148 and the cigarette tube 132. The end portion 170 of the
- cigarette tubé fits within the cigarette holder 88. A collar 172 has an internal
diameter slightly larger than the external diameter of the end 172 of the
_cigarette tube. As with the embodiments of Figure 8, two different sizes of -
{5 cigaretes are accommodated by inserts 174 and 176 having reduced shoulders
" 178, either of which is press fitted in the bore 180 of the cigarette holder
mounting unit. The apertures 138 are provided to introduce fresh air to within
~ the cigarette tube- 132. - The diameter of the filter umt 148 is less than the
diameter of the opening 182 in the front wall 184 of the housing 86 for the‘
20 sidestream filter cartridge. This permits assembly o._f- the holder 88 on the end
170 of the filter cartridge before it is placed within the housing 86 by inserting
it 'through' the opening 182. It is understood hiowever that if it is necessary to
provide a-filter unit 148 that is larger in diameter. than the opening 182 the
~ cigarette holder 86 may be removed from the opening 182 and the sidestream
"25 . smoke filter cartridge be removed through the opening 186.
A ridge 188 is-provided around the perimeter of the opening 186. The
‘ridge fits within a correspohding groove on the side of the central unit 82 as
shown in Figure 19. The groove 190 extends around the side 192 of t'he_
" central body portion 82. -The side 192 has the inlet 194 for- the fan 144. On
30 the side 192 are depressible detents 196 which.afe snap fitted into the
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depressxons 198 in tlié bottom wall 250 of the housing 86. Similar depressions -

havi ng port i ons of the, housi n%ﬁermved to denpbnstrate the air flow through

s

"+ are formed in the underside of the top wall 252 to receive the correspondmg '
'upper detents 196 on the side wall 192. Hence, the housing for the sidestream
-smoke filter cartndge is readily connected to and removable from the central

5 éomponent 82. In this par‘ticular embodiment the detents, in combination with
- the depressions 198 prov1de for a qulck snap connection of the housing 86 to
the central unit 82. Furthermore, a seal is ensured for the housing by ridge
188 fitting ‘within the groove 190 to ensure that all sidestream smoke drawn
through the filter unit 148 :péssés to the fan inlet 194. ' |
10 ' The exhale filter arrangement is somewhat similar to that for the
. sidestream filter arrangement. ' A housing 96 is provided for the exhale filter
cartridge 158. The filter cartndge 158 is tubular in nature with a reduced end
- - portion 254. 'The mouth piece 102 has a collar 256 with an internal diameter
" slightly greater than the end. poruon 254 of the exhale filter element 158. The
15 end portion254 is inserted in the mouth piece 102. The diameter of the filter
. unit 158 is slightly less than the diameter of the opening 258 in the housing
front wall 260. This permxts positioning of the exhale filter unit in the housing
96. The housing 96 can be releasably connected to the central body portion 82

by way of detents 262 snapping into the depressions which are provxded inthe
220 lower wall- 266 at posmons 264. - Similar depressxons are provided on the
" underside of the- upper wall 268 to receive the corresponding depressible detents
| 262. Around the j:ﬂinieter of the opening 270 of the housing 96 is a ridge
272, The ndge 272 is received in a groove in the other side wall of the central
) o body portion 82 to form a seal to ensure that while the fan is operating that all
.25 filtered exhaled smoke is introduced to .the surroundmgs through the grill

elements. 98. - L |

- As shown in Figﬁté--lQ, the central body pof;ion 82, which houses and
supports the fan 144, has the rechargeable battery pack proiiided therein. The
‘rechargeable battéry'.pack.may-be removed from the unit 82 for purposes of

30 - charging. The battery pack is provided with charging terminals 274. Instead”
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i Figure 20 is a schematic show ng
conmponent s of electr ntrol of the snoker's accessory;
Figure 21 is an end vn ew of ‘the cigarettegol der for the sidestreamfilter

Figure 18 is an exposed persEectlve Vi “ew.of ‘the exhal e snoke f| | ter

cartridge; Figure 22° |s a section through the cigarette tube of the
si destfeamfbﬂahomi gie pack & ses?ofﬁecharghgvaiel éntireaslif &h Bé the
|t C|garet e 'is placed

C|garettetube|n _
: set on a cradle or the like, as shown in Flgure 10, where the cradle has

terrmnals which connect with the recharging termmals 274 for the battery. '
" is appreciated that the ‘appropriate electronic c1rcunry is ‘included in the
5 rechargeable battery system' such that if 'contact is made_ across terminals 274
the battery will not discharge. | | - |
“ As shown in Flgure 20, the central body 82 has an integrated circuit 276
to which the fan is connected via lead 278 and to which the batteries are
connected via lead 280. The rechargeable terminals 274 are shown as
10 connected to the battery pack 282 via leads 284. Also provided within the
smoker’s accessory 80 is a first temperature sensor 286 and second temperature
- sensor 288. A rate of air flow sensor is provided at 290. As described with
respect to the first embodiment of this invention, the electromc c1rcu1try of this
invention performs several controllmg funictions. Instead of the temperature
15 sensors visually indicating "end of cigarette” by either a bimetallic tab moving -
or a colour change, this can be accomplished with the controller circuit 276.
The first temperenue sensor 286 senses when a lit cigarette is placed in the |
cigarette tube 132. "I_'he'temperam're sensor 286 may be any of the well known
- types of thermal coupies which develops a signal for the controller through lead
20 ~ 292. Similarly, temperature sensor 288 is connected to the circuit 276 via lead
294, Temperature sensor 288 senses the "end of cigarette” to signal the user
that it is time to Temove the lit 'cigarette from the smoker’s accessory 80.
Circuitry 276 may be equipped to powet an audible and/or LED to signal the -
user with either or both-a lamp being lit and -a buzzer being sounded.
25 Furthermore, temperature sensot 286 in determining the presence of a lit
o cigarette can also actuate a signal that the fan is malﬁincticning or the switch
" shown in dot at 296 has not been turned on to actuate the fan 144. Similarly,
“temperature sensor 288 iipon sensing "end of cigla'rette" can actuate through ﬂ1e
- circuit 276"a'-v"i$ual and/or audible " indicator to' signal re'm'c.)'\.ral' of the lit
'30 cigarette.” The syster may also be automated to turn the fan on automatically



Flgure 24 is a horizaontal sectlon t hy ough t he smoker' s accessory of Figure

Replacedyecti ve views of . a pouch 1
| d' st ngw‘gﬁ géjfbﬁe Cimﬁﬁa d fromthe snoker's accessﬁg"‘&ﬁm'ﬁ

Figure 27 is a secti si destream snoker filter cartrldge
Figure 28 is an enlarged view of the filtgy. el ement and cigarette tube of
‘the section of Flgure 27,  Figure 29 is a section through the exhale
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portion of the ex noke Ti
to facilitat qaflioff upproximately bwo\minicessaferhhelsemsor 288 sehbes émy 6Ntigarette. he
foI | owi ng defl nitions are provided of various aspects of those

The continued operation of the fan: is desired to clear any smoke remammg

after the lit cigarette is removed.
5 The filter cartridges for the sidestream smoke and the exhale smoke
 should be replaced from time to time. TF'or most applications the filters would
be changed every 12 to 20 cigarettes smbked. If the user férgets to ré.place the
| cigarette filters, a drop in efficiency of the filters results by viriue of the filter
becoming clogged. The ciogged filter develops higher and higher pressure
10  drops where the air flow sensor 290 senses when the flow of air, as generated
by the fan 144, drops below a predeternnned mxmmum That is normally due
to overclogged filter elements or perhaps a malfuncnonmg fan. Ineither event
when the air flow’ drops below a prcdeterm_med minimum as sensed by the air
" flow rate sensor 290, the cxrcuxtry as connected to the sensor 290 via lead 298
15 provides a visual and/or audible alarm to change the filters or check the
operation of the fan 144. '
It 'is appreciated that ‘with "the"sophiStication of the electronics in the
~ circuit 176, there are several diagnostic and monitoring functions which may
be performed to always ensure: 'optimﬁm performancé for the smoker’s
20 accessory 80. As discussed with-respect to Figure 8 the cigarette holder 88
| which includes an insert 174 for holding a lit cigarette is offset from the central
axis of the cigarette hoider bddy portion 88. The purpose of offsetting the
insert 174 is to poSitidn'the' -ﬁt--ciga;fétie in the lower portion of the cigafette :
_ tube. As shown in Figure 22, the cigarette tube 132 has the Iit cigarette 90
' 25 ° ‘positioned in the lower region, generally designated 300 of the cigarette tube
~ 132. The smoker’s accessory 80 may be provided with'feet_ to ensure that
" when the user sets the unit down on the t.ab:le,' the ‘Cigarette 90 is lowermost in
the tubé 132, that is the ifisert 174 is in the relative position shown in Figure
| 21, To ensure that insert 174 is aiways lowermost with respect to the tube 132
30  when the unit i§ set down on the table or the like, a locator device may be



enbodi nents: - ﬁs Ci garette snoke exhal ed by a srmke
whi | e snoMGB#/23689 g E\‘Wﬁ \m \\“&‘1 seous Conponent s means t h8CLEATIRRNT s
of cigarette snoke ot ultat-e coirponents and which, if present
in an air stream pro L-28- -
‘located on the collar 172. of the cigarette 88, as shown in Figure 17. A
protrusion 173 which when aligned with a recess 175 in the opening 182,
" ‘always loeetes the cigarette ho_ld__er insert: 1_74 'l'olwer_most,' as .shown in Figure |
5 _. B I 1s also appreciatéd that the fan speed may also be varied slightly by |
~ a suitable switch_ in conjunction with the electronics. Such variance lof the fan
H speed may be desired to compensate_ for clgar__ettes of different densities from
 different countries. Dense oigarettes have a_slower burn rate so that fan speed
may be sllghtly increased to ensure sufficient fresh air flow rate to maintain the -
10 | slower burn rate without affecting taste and flavour. The converse applies, of
course, for the less dense cigarette. '
In thure 23, the lit cigarette 90 is shown in the lower portron 300 of the
I crgarette tube 132. -The heat from the crgarette ember 302 rises, as shown by
o lmes 304. Air drawn into the cigarette tube 132, travels in the direction of
15 arrow 146. As previously discussed with respect to Figure 16, the fresh air is
brought in through apertures 138 of the c1garette holder. The air flows along
the cigarette 90 and picks up the sidestream cigarette smoke rising in region
| ._304 The movement of the air cools the reglon above the cigarette 90 and as
~well” cools the cxgarette tube 132. Such cooling action avoids the crgarette
20 ~ember 302 overheatmg the crgarette tube 132. Furthermore, the fresh air in
coolmg the cigarette tube 132 prevents heat buxld-up so as to avoid charring of
| the cxgarette paper and thereby mamtammg the usual taste and ﬂavour of the
_' smoked c1garette . : L _
| o The relatrve proportrons of the various components of the smoker s
-' . 25 -accessory is shown in Frgure 24. “The lit cigarette 90 as inserted through the_
'- L msert 174 extends along the cigarette tube 132 to an extent that is short of the
~ filter umt 148 The end of the crgarette 90 preferably does not contact the -
ﬁlter element 148 to avoid the heat of the crgarette ember 302 destroying the o
o _' ;lphysu:al charactensncs of the ﬁlter element 148. The housmg 86 is the same._
30 .__length as _the central body portlon 82 where the front face of the housing carries -
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receive snugI 81 e cigarette an mamQam the {Rter portion {31 extemal of the

- holder. The cigarette holder also has the recess portion 306 which has an
5  internal diameter slightly greater than the diameter of the end portion of the
cigarette tube 132. The cigarette tube is inserted down to the base 308 of the
recess to ensure a secure fitment of the end of the cigarette tube within 'ihe -
- holder 88. With such secured fitment of the end of the cigarette tube in the
- holder 88, the cigarette tube can be suspended within the housing 86 where the
10 cigarette tube does not contact the interior of the housing. In this manner, the
distal end of the cigarette sidestream ﬁlter car.tﬁdge does not have to be
- supported. Although with certain arrangemenfs sﬁppdrt may be provided by
a device within the enclosure 86 receiving the filter end to support it and
preventing it from becomin'g'- dislodged from the holder 88. The friction fit for
15  the end of the cigarette within the holder 88 is sufficiently air tight to prevent
any cigarette smoke escaping from w1thm the cigarette tube, hence all
sidestream smoke is pulled through the ﬁlter element 148 before dlscharge to
“the surroundings. , :' '
~ Similarly, the exhale filter cartridge 158, to which the mouth piece 102
‘20 'is' connected, is suspended in the housing 96. The mouth piece 102 has a
recess 310 which snugly receives the reduced end portion 254. The friction fit
of the reduced end portion:254 in the recess 310 secures the exhale filter
element 158 within the housing 96. As with the sidestream filter element, if
. support is required at the distal end of the filter, a suitable support may be
25 provided within the housing to receive loosely the distal end of the filter.

In respect of the relative proportions of the size of the cigarette tube to
the size of the cigarette 90, the ratio of the diameter of the two have a bearing
on the flavour and taste of the inhaled.smoke. - One of the difficulties with the
prior art devices is that the cigarette tube was usually less than 1% times the

30 diameter of the cigarette. Hence, the cigarette tube Was very close to the paper



travel ling through the for exanple, air could continue to
travel through the rrat artlc ate Oorrponents means the visible
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5 withan inner diameter at least about 1.5 times the diameter of the cigarette, the
~ taste and ﬂavour of the cigarette is greatly improved.
As shown in Figure 22, the cigarette tube 132 is shghtly greater than 2
| titnes the diameter of t_h_e cigarette to ensure sufﬁclent space such that the
cigarette paper nor the cigafette tobacco overheats during the smoking process. '
10 The flow rate provided by the fan 144 is sufficient to ensure that incoming
fresh air in the direction 146 of Figure 23 maintains the cigarette at a proper
° temperature, that temperamre being similar to the tempefature of the cigarette
" when smoked in a normal environment. |
When the electronics of Figure 20 indicate the "end of cigarette” o the
157 indiéétors of Figure 9 do so, the lit cigarette is then removed from the cigarette -
"~ holder 88 'b)-"'sim'ply pulling on the filter portion and removing the lit cigarette.
-To ensure a quick disposal of the cigarette before a significant amount of
~ cigarette smoke can esc_ape'to the surroundings a pouch 312 is provided which
~ may have a paper extérior 314 and a aluminum foil interior 316. The lit -
20 | cigarette 318 may be quickly deposited within the open end 320 of the pouch. = |
' The flap pdrtion 322 of the pouch is folded over to reduce flow of air to within
~ the pouch and thereby extinguish the lit cigarette 318, as shown in Figure 26.
A second alternative embodiment for the sidestream and exhale filters is
shown in Flgures 27 through 30. As shownin Fxgure 27 the sidestream filter
25  cartridge 324 has a filter element 326 which is tubular in shape as with the
filter element 32 of the sidestream filter of Figure 5. The tubular filter element
~ 326 has an end cap 328 which seals the distal énd of the filter element. An
- elongate chamber 330 is provided within the filter element which has an inlet
- region 332. As discuSséd with reépect to Figure 16, a lit cigarette is placed in
30 "the cigarette tube 334. The cigarette tube 334 is connected to the inlet region
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332 of the tubular filter at 336. The cigarette tube 334 has an open end 338 -
~ to permit insertion of the lit cigarette therein. ~As shown in Figure 27, the
| 'ci_garétte tube is made up of r_'_rnlltiplé laycrs 340. The multiple'la’yers may be
~ glued together at the end 338 to provide structural'.ri_gidity_ and thereby adapt.
5 ‘theend ‘338_ for insertion in an__ai_ﬁpropriate holder such as the cigarette holder
32 of Figure 16. | |
o As shown in Figure 28, .the tubular filter element 326 comprises an inner
" filter element 342 and an outer filter element 344. The inner filter element 342
. is made up of multiple layers of sheet material 346. The sheet material 118 is
‘10 layered to form a plurality of layers of filter material in the radial direction, as
indicted by arrow 348. The sheet material may be formed of the micro-fibre
_material described in respect of the high efficiency low pressure drop micro-
. fibre for the filter 58 of Figure 5. The micro-ﬁl__)ré material may be either of
... a suitable micro-fibre forming composition which inc__:ludes materials of mineral, -
15 ‘metal, polymer or émy other elemental material capable of being formed into
' the micro-fibres. A’ pre_f_erréd polymer is polypropylene, although it is
. appreciated that there are several other polymeric materials available which
- rha_y be spun to form the microfﬁbres of the layered product. The process for
. forming such micro-fibres is described in the aforementio:ied applicant’s issued .
20  Canadian Patent 1,057 ,924. The process by which those fibres are formed into
. a suitable layer is deécﬁbéd in Canadian Patents 1,278,659 and 1,311,889. |
- The altefnat_i\?e embodiments for the filter element, as described with
. respect to Figure 5 and Figure 27 have somewhat different efﬁciencies. It has
. been found that a single layer of the micro-fibre material 58 of Figure 5 is not
25 . as efficient as the multiple. layers of micro-fibre material 342, as shown in .
. Figure 28. By virtue of layering the micro-fibre sheet material, the filtering
‘action is substantially enhanced to remove for a specific radial thickness |
| - substantially all of the particulate components thereby only leaving the gaseous |
components to be removed by the outer filter 344. - |
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| The enclosure %azpﬂe% 39 ‘the ?nﬁ)efr ﬂrt]éreelle?n%lﬁk '59«2anﬂ 1§Sasi)%¥gc1§t%dptﬁat aie outer r}'ﬂter '
element 344 may however be made of other types of material for adsorbmg
5- gaseous components such as zeolites sold by Union Carbide under the trade -
mark Silicalite and as previously used in clg_arette filters such as in U.S. Patent
- 3,327,718. When powdered zeolites, activated carbon or the like are used, the
outer filter 344 may be provided by holding the powdered material around the
. inner filter by use of a porous mesh or the like. Although-the mesh is porous
10  to air flow, it retains the fine powdered material in the desired shape.
A preferred outer filter material is made of activated earbon fibre which
is provided in sheet form.  The outer filter element 344 may be made in the
form of a single-sheet of a desired thickness or alterxiatively, the sheets 350
may be layered as shown in Figure 28 to develop the desired thickness for the
15 outer filter element-344. The activated carbon fibres for the sheets 122 may
be obteined from vatious sources of supply, for example, from Futamura
‘Chemical Industries of Nagoya, Japan. - _ ;
" The cigatette tube 334 has its innermost-end 336 secured between the
outer filter element 344 and the inner filter element 342. The layers 346 are
. 20" .- compressed to some ‘extent in region 352 such- that they can be positioned
within the inside of the inner end 336 of the tube 334 “The outer filter element
344 is then positioned on the outside 354 of the cigarette tube 334. Preferably,
- adhesive is used to adhere end 336 to the inner filter element in region 352 and
the outer filter element in reglon 356. ' |
25 . The cigarette tube 334 is preferably formed of layers of material 340.
The layered tube 334 has sufficient structural rigidity such that when the open
" end 338 is secured to the cigarette holder 88 of Flgure 17 the tube is suspended
within the housing of the smoker’s. ‘accessory. - o o
- It is appreciated that the layers for the cigarette tube 334 may be formed
" 30 of a variety of materials.” It is also appreciated that the cigarette tube may be
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HPP SOn to '?nﬁglstelgn?u&( of tﬁtt:%gr c;r(lj p]a'15>er ggemgt flg\%alﬁéj cigarette. There are

-~ several -suppliers ‘of carbon paper which may or may not include a fire
" retardant. The carbon paper typically has a .thic_kngss in the range of 0.1 mm
to 2 mm and is nbﬁ'-por@us to the smoke particles. That is, when the cigarette
" is burning within the cigarette tube particles cannot escape through the cigarette
10 tube so that all sidestream smoke as emitted by the burning cigarette must pass
through the filter element 326. ' ' __ '
- Itis appreciated that stich carbon paper may be porous to air unlike the
altemate'structures‘ such as the glass tube. In accordance with a preferred
" embodiment of the invention, it has been found that a marginal porosity to air
15 for'the cigarette tube is beneficial. That is, the tube material is porous to air
" under high air'preSéliré, but continues to be non-porous to the cigarette smoke
particles and gaseous components. - |
- " We have also determined that the cigarette tube ranges in diamét'c_r from
" about 1.5 times the diameter of the cigarette and greater. It has been found
20 that for cigarette tubes having diameters less than about 1.5 times the diameter
of the cigarette, the ‘tube material is hence to close to the lit cigarette and
charring or overheating of _the Cighretté occurs which leads to unsatisfactory
" smoke taste. In view of the tube cross-section being of a variety of shapes it |
is understood that diameter for the tube is intended to cover the average width
735 dimension of the tubé interior. Alternatively, it is understood that the minimum
- size of tube relative to cigarette diameter méy" be determined by relative cross-
' sectional’ surface areas. The cigé.rette ‘tube therefore has a cross-sectional -
' urface’area of at least about 1.5 times 7 which is equal to about 4.7 times the -

- "-cross-sectional surface area of the cigarette.

les 20 by .



15 may be short as @hﬁtHaEE.g:,sﬁ 6tg,o or may be long to elevate the cradl e

23. El evigio eamagdo t he mwg i n circunmstances when. PtEvadssbo2er”
operation of the snp y i's desi red The standard nay- position
t he accessory at nouth leve the basejzis on a desk.. The base and

' standard are sufficiently stable to ensure that t he snoker may use the unit

10 Tn.a Thands f reel'he”?l‘tjﬁed end for the filter element 326 is prov1ded by cap 328. . The
| | - cap 328 has an annular rtdge 358 whrch is posmoned between the i mner filter
element 342 and the outer ﬁlter 344. The annular portion 358 may be secured
between the inner and outer ﬁlter elements by a suitable adhesive. Preferably.
| _ | .5. the outer filter element 344 extends beyond the inner element 342, the thickness
. of the cap 358 so as to provrde a flush end for the sidestream filter cartridge.
. Figure 29 shows an alternattve embodiment for the exhale filter 158.
~ The exhale filter has an mner ﬁlter element 360 and an outer filter element
, | 362. The exhale ﬁlter element 158 has its dlstal end closed by a cap 364 which
.10 may fit between the i inner and outer filter elements and be shaped as per the cap-
328 of Figure 28. The cap 364 may be glued in position where the outer filter -
element 362 extends beyond the mner filter element 360, the thickness of the
cap.to prov1de a flush end for the filter element 158. The inner filter element
360 may be formed of the same micro-fibre material used m the inner filter
15 _. element of Figure 28. Srmﬂarly, the outer filter material 362 may be formed
from a sheet of activated -carbon fibre used in the outer filter element 344 of -
. _thure 28. Also, the several alternatives for the inner and outer filter
) _matertals descnbed w1th respect to Figure 28 ‘may also be used in the exhale
o ,ﬁlter ofFrgure 29 L . o ‘
20 . The inner tabular filter matenal 360 has an inlet end 366 which extends
. '-beyond the end. portton 368 of the outer filter. .The inlet end portion 366 is =
. shown in more deml in thure 30. The layers 370 of the inner filter 360 may.
be glued together or may be encased in an outer rmg 372 to give that pro_rectmg.
- Ipomon 366 suffictent structural mtegnty such that it may be inserted in a
- 25 suitable mouth ptece such as mouth ptece 102 of Figure 18. As shown in -
Frgure 30 the inner layers 370 of the mrcro-ﬁbre matenal may be considerably
| _ thmner than the outer layers 374 of the actwated carbon fibre material.
. The sxze and packmg welght of the inner filter material may be in the_
' same range as W1th the mner ﬁlter materral of thure 5, that is, a thickness in
- 30 the range of about O 3 mm to about 6 mm and a packmg wetght in the range
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% 3568 5 'rﬁm ‘The preferred ranges for the packihg weight is in the range of -

about 10 to about 200 g/m’ for a sheet thickness of about 0.15 to about 3 mm

- and the especially prefe'rred. range of packing weight in the range of about 10

. g/m? to about 50 g/m? for the same sheet thickness.  The micro-fibre material

10

is especially useful in removing cigarette smoke particles as small as about 0.2
microns in diametef and g_reater.' The preferred size for the micro-fibres in the
inner filter is in the range of about 0.5 to about 2.5 microns. The sufficient
radial thickness of the charcoal fibre filter is normally in the range of about 1
mm to about 7 mm. |

'The ‘micro-fibre material is particularly efficient in the removal of

- particulate components having sizes in the range of about 0.2 microns and

15

greater. It is appreciated that in varying. the-thiglcﬂeés of the fibre the entire
range of smoke particulates can be removed even including those having sizes

less than about 0.3 microns. Although the principle of filtration by the micro-

~ fibres is not very well understood, it is thought that the diameter of the particles

- of the cigarette smoke are in the range of about 0.1 to about 0.6 microns. The

20

small diameter of the micro-fibres used in the ﬁlte_f_ avoid displacement in the .

direction of travel of the particles such that they collide diréctly with the micro-
fibres and are then held by the micro-fibres. This is in contrast to the normal

thicker fibres typically emplo_yed in conventional cellulose acetate filters.

25

- by testing on several occasions where filter material of the significant thicker -

30

Those fibre sizes are normally in range of about 10 to about 25 microns which
causes a displacement in the air flow around the fibre so that the particles are
diverted from colliding directing with the fibres.  This has been demonstrated

diameter fibres is far less effective in removing -__the.,'smaller particulates than the
micro-fibre material having diameter sizes in the range of about 0.1 to about
10 microns and preferably. less than about.5 microns. In some applications the

preferred fibre size may range from about 0.5 to about 2.5 microns.



mounting el enents pro'm,gig,g he respective el ements of the assenbly to
prOV|de th ure e 12 so provided is elo th..an
appr oxi mat P?gé‘%’ I"pSsoi. ﬂ’m (see Figures 3 and 4) aﬂ%ﬂllg,s.#ooaﬂ'
conveni ent size and sh confortabl e use of the device 10 by the

smoker:. The si de assenbl y 26 defines-3g-th the central part 14 an
encl osure chanber. 30, into which is received a sidestreamfilter cartridge

32 (Figures 5 and 7)Hivihgdescribedpreferred dtabudiments'6tafb isvehtivn Frnht?ét@i‘l’f it ifhe

si de asserrbly 28 defines with the central part 14 a further enclosure
chanber 34, 'i nappaent hthas the cstnoker’ s naceessairy acddrdinge ao t thisigavettiddi geliich 6)
t hrough an opening 38 at the, front en@é? thereof .. The fan 24 is p03|t|oned'
to draw air anepapn@lly maydactudg tefeSystem,is user friengly while

;
I3g prTg\e” 328' o3 e g%ﬁe, @TE@?S% %r?roﬁe gna%rraexﬂaleesrr'ﬁol?est%rtge%ﬁ?r%%%ﬁmgs Phech
5 user experiences the same sensation in respect of inhale and exhale as’
| experienced in smoking a cxgarette in a normal environment. The exhale filter
has a sufficiently low preswe drop to permit almost effortless exhale yet attain
" the desired degree of filtration of the exhale smoke The user experiences the
o normal taste and flavour in- smokmg the cxgarette as would be expenenced in
10  smoking the cigarette in normal surroundings. Hence, the smoker’s accessory
is very attractive to the smoker when the smoker is constrained or restricted in
respect of where clgarettes may be smoked. The units are particularly useful
~ in confined spaces, ‘such as aircrafts, buses, trams cars, the workplace home
environments and the like where the either the smoker is required to use the
15 smoker’s accessory or voluntary chooses to use the accessories so as to not
- release ‘noticeable traces of cigarétte smoke.
Although preferred embodiments of the invention are descnbed herein
in detail, it will be understood by those skilled in the art that variations may be
made thereto without depamng from the Spll‘lt of the mvennon or the scope of

20 the appended claims.



42 in the side wall thereoT for discharge of gases fromthe entire

- encl osuray@l}‘;/mohur nt 44, such as a carbon fpdm/es94/00327 .
provi ded as a fi nal l l ﬂHmHﬁmr causi nw prior to

di scharge of filteretd & r tfrem shexencl osure 12 conj uncti on
with filter 44, an additional conponent ¥y b@‘hﬂl’sﬂéé{ﬁa%% at the outlet slots
to freshen the air with a suitable fragrance. ¢ be emtted
by-a suitabl €rAIM8:eabl e 'sponge or the |ike c aporizabl e
fragrance. o f

1. A smoker’s accessory for f-_iltering' 'sidestream Smoke-emitted from a

- burning cigarette, comprising: |

5 ~ an exhaust fan,
| means for supporting said- exhaust fan, said support means havmg a
sidewall with an inlet for said fan, | ' |
a sidestream smoke filter cartridge having a cigarette tube in which a
burning cigarette is placed, said cigarette tube being at least as long as a
10  cigarette to be smoked and having a dia.meter at least 1.5 times the diameter of
a cxgarette said cigarette tube bemg non-porous to sidestream cigarette smoke :
parucles o o
a porous low pressure dro_p tubular -ﬁlter. element'_at an end of said
‘cigarette tube for removing sidestream smoke, said filter element havihg an
© 15 -inlet end for sidestream cigarette smoke to enter-an inner elongate chamber
- within said tubular filter, said tubular filter having a closed end opposite said
inletend, - S | |
means for coime_cﬁng a first end of said cigai'rette'tube to said inlet end
of said filter element whereoy-sidestreaﬁ! smoke to be filtered flows along said
20 ' cigarette tube, into said inner chamber, and radxally outwardly thIough said
~ tubular fiiter element, ' ' _
~ a housing for sa_xd-sidestream smoko filter Caruidgé, '
said housing havmg a front end wall with an op'éning provided therein,
a cigarette holder having a bore into which a lit cigarette may be
25 inserted, such cigarette being supported in said cigarette tube by said holder,
means for mounting said cigarette holder in said housmg opening,
"means for securing a second end of said cigarette tube to said oigafette
holder whereby a lit cigarette 1n said holder is positioned in said cigarette tube,
fresh air inlet means for providing fresh air inSide_ said cigarette tube
“30° adjacent said second ond of said cigarette tube,



cigarette hol der. The s nount e i the untlng el enent 46
and which itself nDunt ng 33. e mounting el ement 46 has a
series of bores 48 passing therethrough, per tting the passage of air into

ol der 5015 -mount ccai% EXRTOAR ey ok e £ o s izeéhﬁalééﬁ&? along shich
Cloarette br of SIERSRe bt indbaer nACciRErad kil ShoRI%rh b IF cigarepe

smoked in a norygihg deARa rthidlf@lml“d ifflcer cattidge! Such filtered air stream being drawn
. through said housing- o_u_tlet and into .sald_fan inlet for exhau_st by said fan.

e oo gﬁﬁﬁ”@“ : che:mﬂilllllummﬁuﬂﬂiﬂ i TGO o

2. A smoker s accessory of claim 1 wherem sald housmg is separate from
~said fan support means, . '
‘means being provxded for connectmg said housing to said fan support
o - means sidewall, saxd housmg havmg an outlet i in communication with sald fan -
10 inlet, and - ' |
means for sealing said connection of said housing to said fan support_ o

" 'means sidewall.

o | 3. | A smoker’s accés.sory of claim 2'wherein' said houéing has an open side

15 -- whxch provides said housing outlet in communication with said fan inlet,
- said sidewall of said fan support means and- remammg walls of said
_ .h_ousmg defining a chamber i in which said filter cartridge is positioned by said

~_securing means.

: 20 4. A'émoker’s accessory of clann 1 wherein said fresh air inlet means is
- provided in said cigarette holder.

5; A smoker’s accéssory of claim 4 wherein said fresh air inlet is a
plurality of holes provided in said c1garette holder to permit fresh air to be
"~ 25 drawn by said fan mto said cxgarette tube. '

6. A smoker’s accessory of claim 5 wherein said bore in said cigarette
holder, is offset in said holder to position a held cigarette in a lower portion of
‘said cigarette tube, said cigarette holder and said housing opening having

30  cooperating means to register said cigarette holder bore with said lower portion



portion. It is understood that the ci gar \m B“ \m‘m‘% fil ter tip may
‘be housed W@ 94/33608i g t HaslBeen RypRdsiyt a er vﬂ'CﬂHCA»%WZ17

mout hpi ece can be prov unt.i ng *el &eht 46. The user then
inhales a lit cigarett nmout hpjece. - Avariety of filter
units are avail-able for use In noker ™8 "accessory to filter. sidestream

and/ or exhal e snoke., Fitter blocks could be p03|t|oned i-n the enclosure
chanber 30, SQf ﬂgam@the si destream and ‘exhal e snoke are channel | ed

compasent &=t i resHO3HPksy EXCRlor Biiad ¥R ot Beiltelon 8 SBbBr R o
systems are UsBlbwet Borflo f!said hubef in gWEﬁhb%t'Whéﬁ‘gaﬁnﬁﬁﬁkér@st he

filter bIocks econe. tam nated and require cfeaning fromtinme to

I n accordanceaauetsgb@ igrpet&n%eﬁh ispasdg, of this invention, it is preferred
t hat both the S|destreamf| ter and the exhal e f||ter effect filtering

action on%he _ _ .
7. | | A smoker’s accessory of 'claim 4 wherein said securing means comprises
~ a recessed portion in said cigarette holder, said second -end of said cigarette '
tube being- ﬁtted in saxd recessed portion, said _cigarette holder having a
-projection sttrrounding said recessed portion, said projection having a shape
10  corresponding to said opening, said projection being fitted in said opening to
~ secure thereby said cigarette tube to said housing opening, said fit of said
. cigarette wmbe second end in said recessed port_i'on'and said fit of said projection
in said opening providing a seal between said cigarette tube and said opening
. whereby fresh air is oniy drawn in through said inlet means in said cigarette
.15 holder, said cxgarette holder being removable from said opening with said
cigarette tube attached to permit filter cartndge replacement

8. . A smoker’s accessory of claim 7 wherein said bore of said cigarette

. holder is provided in a removable insert for said cigarette holder, a plurality of
20 removable inserts having different sized bores to hold corresponding different
sized cigarettes, any -one of said inserts being insertable in said holder to
support a corresponding sized cigarette. | |

- A smoker’s accessory of clalm 1 wherein said bore of said cigarette -
) 25 holder extends through sa1d holder to permit msemon of a lit cigarette through
| said ,holder with a filter txp portion of .such lit cigarette extending outside of |
-'s_aidj-hold.er_ to permit a smoker’s lips to contact such cigarette filter tip. .

10. A smoker’s acceesory of claim 2 wherein_ said means for supporting said
30 exhaust fan comprises a body portion having said sidewall with said fan inlet



snoke al nost immedi ately as |t s reI eased fromthe cigarette in t he case

| 1(:) Lefe]g gft rgr%g}zigﬁed 'ml}ii'qt !ilaﬁreﬂreR ul ar lulﬂﬂﬁnlmmﬂmurt ri ?gégz aés'ttmsolﬁ%m

in Figures 5, 6, 27 eveflltratlbn 'of %thé si destream and
exhal e snoke. The preferred tubular fiil tergpare described in detail in
appl i cants co-pending United States patent appl ication S. N

filed the subject nmater .of en
thereto. To f a%‘? ?‘Pé‘[l’@oaﬁngc%m@ ‘5@%*’%\!’5@ aﬁb%‘ﬁi&ggégﬁfi?‘gf S%)ﬁé{‘g‘?% ﬁjgmnted
- accessory, ‘the; f?ilh%dygpomon between said inlet and said outlet, means for controlhng
a ' "on and "off" phases for sald exhaust fan bemg provrded in said body portion,

" means for powermg 'said exhaust fan bemg provrded in said body

-5 portion, said control means controlling suppl_y of power to said exhaust fan.

11. A smoker’s accessory of clarm 10 wherein said powenng means is a

battery or an extemal source of electrical power for an electric motor of sard

exhaust fan or said powering means is a spring wmd-up device to dnve sard
10 exhaust fan. | ' ' |

12.. A smoker s ‘accessory of claim 10 wherein sa1d connectrng means

. connects said housing to said body pomon with said sealmg means sealing such

| connection, said connectlon means being releasable to permit opening of said

15 :seahng means and removal of sa1d housmg from sald body pomon to facilitate
© removal of said filter cartndge ' |

© 13. A smoker’s accessory of claim 1 wherein said tube is a paper
impregnated with activated carbon. - ' |
_ 14. A smoker’s accessory of claim 13 wherein said paper is thinner than
desired thickness for tube wall, several layers of said paper bemg used to make
I'up said desrred tube wall thJckness

25 15. A smoker’s ac'ce_ssory' of clairn 1 wherein said tubular filter element
compnses | '_ - |

| -_ * an inner tubular f'ﬂter consrstmg of mrcro-ﬁbres for removing pamculate |

| material from srdestream crgarette smoke, sard mner ﬁlter having said inlet end

‘said closed end and said i mner elongate chamber, sard mrcro-fibres having an

30 average drameter in the range of about 0. 5 to about 10 microns and being made |



cardboard or simlar erial, w'thin ith* s located a
cigarette for snoking nd tubul ar assenbly 54 of cigarette
smoke filter material attached to the cardbdhdd tube 52 in any convenient
manner, such as by cigarette_tipping paper 56. The filter material
conpri sing the frqm@rswtaéxlcﬁtbrszfonn@rgemmp9smﬁm udes a highly-efficient low .

ke filte 58 which re
Pr e_s_su_r e dr op StoKe a'n outtrer fiter slzall surrounding said inne inner filter, said outer filter shell

-14- brief description of the filters |j "ﬂlimmj m”u" The sidestream
snoke fil tve® 9428600 dﬁjﬁﬁﬂﬁi %ﬁﬁﬂSA t URETFRABH00227
i

consrstmg of activated _carbon_m_atenal held by a support matrix which is porous
to air flow, _ |
5 said inner tubular ﬁlter being of sufﬁclent radial thtckness to remove
| _substant_lally _all parnculate co_mponent from cxgatette smoke passing radially
 from said inner elongate chamber through said tubular filter, said micro-fibre
filter material baving a low pressure drop to permit an air stream to flow .
~ through said filter with mrmmal resistance to such flow, |
10 said activated carbon outer ﬁlter shell bemg of sufficient radial thxckness
_ for'adsorbmg substantially all gaseous components of cigarette smoke from
. such filtered sidestream cigarette smoke, |
~ 'said inner tubular filter in combrnatxon w1th acuvated carbon outer filter -
o 'provxdmg a filtered air stream substantxally free of cxgarette smoke for _
- 15 dlscharge into surroundings. |

_' 16. A smoker s accessory of claim 15 wherein said inner tubular filter
.compnses | . | |
_ several overlaxd layers are of a thin sheet of mrcro-ﬁbres formed from -
20 a polymenc matenal said sheet having a width which deﬁnes a length |

dimension of said tubular filter,
said layers of polymenc matenal providing a stage-wrse removal of
pamculates from cxgarette smoke to enhance thereby filter performance

25 17 A s_mo_ker’s accessory of claim 16 wherein said activated carbon material
. .is in the form of activated carbon particles held by a mesh support, said |
: partrcles of actlvated carbon bemg held in place about sard inner tubular filter |
.by sard mesh support |



i nvi si bl e gaseous conp |gare t € srtok® péss*the roug

The highly-efficient p tobacco snoke filter materi al
preferably conprises mcro-fibre naterjalm4§uch fibrous materi al generally
has a uniformdiameter along its length ranging from about 0.5 to about 10
mcrons. The degireg ﬁa&w@bdésszﬁyfdrrcléxhﬂ@wmfélﬁlsamcéﬁ& AeLah ﬂ}aﬁd
measured in a varlety of well knowh techni ques such as dis cenent
measured nmm offolrﬁpofanamgmsmaeoﬁaoevatgdcapbmeﬁbrder eferabl y, the filter:
‘material has a |ow pressure drop in the range of about 5 to about 10 nmm of |
Herr] O An. alternate neasure of pressure drop is. Corseta units. The
filters of thig in gntlon shoul d .have gla rating in the range_ of

about 10, 000 dft-set SIRPker’s accessory of £ erein said mat of carbon fibres is
' 5 . thinner than said sufficient radical thlckness of said activated carbon ﬁlter said
‘mat is wrapped around said inner tubular filter to form several layers of said

sufficient radial thickness.

o oot ot ok Wﬁﬂhﬁ% m@ﬁgﬁaggﬁm mnmllﬁﬂll(lﬁmk%ﬁégzaﬁf@”i&g
r et

- 20. A smoker’s accessory of claim 15 wherein said micro-fibres are of
10 - micro-fibre forming polypropylene said sufﬁclent radical tlnckness for said-
inner filter being in the range of about 0.3 mm to about 6 mm and a packing
wexght in the range of about 5 glm to about 500 g/m? for a sheet thickness in

the range of about O 1 mm to about 3 mm.

15 21. . A smoker’s accessory of claim 20 wherem said packing weight is m the
_ range of about 10 g/m to about 200 g/m?.

22. A smoker s accessory of clarm 21 wherein said packing wexght is in the
._ range of about 10 glrn2 to about 50 g/m2 |

20 - _

23. A smoker’s accessory of claim 19 wherem said mner tubular ﬁlter

~ having micro-fibres of a dxameter of less than about 5 microns removes smoke

particles of about 0.2 microns in dianieter and greater from cigarette smoke.

25 24. A smoker’s 'acCessory of claim 23'.wherein_said 'micro-ﬁbres have a

~diameter in the range of about 0.5 to about 2.5 microns.

©..25. A smoker’s accessory of claini_ 19 wherein said sufficient radical

_ thickness is in the range of about 1 mm to about 7 mm.
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5.g/nmerr] t?) about 5 sheet* t hi cknebs Sin*the range of about
0.1 mmto about 3 mMm erial 58 may be used wi thout any
support or may be supported i.n any conveni e48- manner in the filter el ement
54, such as by an I nner | ayer of coarse filter material 60, which effects
an initial filbgationstokedd ﬁdcé@ﬁiry OISO wiRirelFa fﬁ?@t !Eh?ﬁé?aﬁir?rsﬁﬂdrbirses

are encountere The outer surface of the mcro-fibrefilter elenent 58

be supported byoeatedj iat abideﬁpstrends ofisaid mgamtwambﬁgtovdmed:t adyeshiy diti dim'érter

“bunched up in a manner to
inserted in said. c1garette tube said first temperature sensor being connected to

The mcro-fibre filter material m‘-the’fmllm “IMﬁIMIEn"nay have a
t hi cknesswgf 0. ﬁﬁﬂtﬁﬁﬁeen&e Aand of pbKA9L/00227

.said control means, an_alrﬂow,rate sensor for detecting operation of said fan
5 when in said "on" phase, said airflow féte_. sensor detecting a minimum air flow
rate for fan _6peration, said airflow rate sensor being connected to said control
means, said control means actuating a signal to a user of a malfunction if said
airflow rate sensor senses an airflow rate below said minimum and a lit
cigarette is placed in said cigarette tube. | |
10 o |
27. A smoker’s accessory of claim 26 wherein a second temperature sensor
is located adjacent said second end of said cigarette tube, said second
‘temperature sensor being -.cennected to said control means, said control means
. abtuating a signal to a user of "end of cigarette” when said second temperature
15 sensor senses a burning cigarette near said second end of said cigarette tube.

28. A smoker’s accessory of c_I_aim 10 whe_reixi a temperature sensor is
located adjacent said second end of said cigarette tube to sense a burning
~ Cigarette near said second end, said temperature sensor upon detecting a

20  burning cigarette activating a signa_l.‘to indicate to a user "end of cigarette".

29. A smoker’s accessory “of claim 10 wherein a temperature sensor is
located at said first end of sald cigarette tube to detect a freshly lit cigarette -
inserted in said cigarette tube, said first temperature sensor bemg connected to
25 said control means, méahs for sensing when said fan is in said "off" phase, said
“off" phase sensipg_means being connected to said control means, said control
means actuating a signal to a ixse_r of a malfunction if said "off” phase sensing -
~ means’senses said fan in said "off” phase and said temperature sensor senses

a lit cigarette.



the possibility of bu board t*ubé& ard &l so t~o adsorb

condensates fromthe e and hence assist in the elimnation of
odour . - The dlsposable si dest ream snot&filter cartridge 32 is

i ntended to be enployed for the snoking of one or nore cigarettes .and then
to be discarde30. A smoker’s accessory of claim 28 wherem said temperature sensor is a .

or of er bl y”v’oaﬂs,fxil.wf‘é?@%*‘“f’ﬁ“ﬁa&m&% Eﬂlllllﬁﬁll WM [T Rercmsunonzn -

- heat sensitive str__1p whxc___:_h changes colour to mdlcate "end of cigarette”.

31. A smoker’s accessory of claim 30 wherein said temperature sensor is a

5 _bimeréllic strip \yhich_r_noves to .indicate "end of cig_arette".

32. A smoker’s aécéssory for ﬁltering" sidestream smoke emitted from a
burning cigarette and for separately filtering exhale cigarette smoke, said |
| accessory comprising:
| 10 an exhaust fan,
means for supporung sa1d exhaust fan, said support means havmg a
sidewall with an inlet for said fan, |
a 51destream 'smoke filter cartridge having a cxgarette tube in whxch a
‘burning cigarette is placed, said cigarette tube being at least as long as a
15 -cigarette to be smoked s.tid-having a diameter at least twice the diameter of a
cigarette, _séid cigaretté tube being non-porous to: sidestream cigarette smoke,
‘a porous low pressure drop filter element at an end of said cigarette tube
for removing sidestream smoke, said filter element being an elongate tubular
. ~element and having an inlet end for sidestream cigarette smoke to enter an inner
20 elongate chamber within said tubular filter, said tubular filter having a closed
end opposite said mlet end
~a first housmg for said mdestream smoke filter cartndge,
said housing having a front end wall with an opening provided therein,
a cigarette holder having a- bore into which a lit- cigarette may be
"~ 25 inserted, such cigarette bemg supported in said clga.rette tube by said holder,
. means for mounting said cigarette holder in said housing opening,
means for securing a second end of sald- cigarette tube to said cigarette
holder. whereby a lit cxgarette in said holder 1s positioned in sald cigarette
~ tube, fresh air m.let means for providing fresh air inside said cigarette tube
30 adjacent said second end of said cigarette tube,
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0 mai.n subst ant |

The tubul ar nature-. of thﬁ&saﬂaineyn des ”mm fﬁiﬂ; moke is _
filtered before encounte part mu %ﬂ S t
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d the apparatus can be reused

w t hout any necessity for cI eam ng.. gexhal e filter cartridge 36

conpri ses an el ongate assenbly 65 of a tobacc
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filter elenent Glinerledongats chamber] avitizn said ¢ubulay filteof saidambular filter having a
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10

15
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25.

30

closed end opposite said inlet end, said micro-fibres having an average diameter
in the range of about 0.5 to about 10 microns, and being made from a suitable

‘micro-fibre forming composition,

an outer filter shell surrounding said inner ﬁlter, sald outer filter shell

~ consisting of activated carbon material held by a support matrix which is porous

to air flow, .
said inner tubular filter being of sufficient radial thickness to remove
subsfantially all particulate components from cigarette smoke passing radially
from said inner elongate chamber through said tubular filter, said micro-fibre
filter material having a low pressure drop to permit an air stream to flow
through said filter with minimal resistance to such flow,
 said activated carbon outer filter shell being of sufficient radial thickness
for adsorbing substantially all gaseous components of cigarette smoke from

* such filtered exhaled cigarette smoke stream,

- an exhale mouthplece in which a first end portion adjacent said mlet end
of said exhale filter cartridge is fitted to facilitate a user exhaling into said

 exhale filter cartridge,

a second housing for said exhale filter cartridge, said second housing
having an outlet to permit exhale through said exhale filter cartridge,

said second .housihg having a front end wall in which an opening is -
provided, | |

means for mdunting said exhale mouthpiece in said second housing
opening to support said exhale filter cartridge in said second housing,  said

exhaust fan drawing fresh air from said fresh air inlet along said cigarette tube
- and over a lit cigarette, sidestream smoke from a lit cigarette being drawn

through said filter cartridge, such filtered air stream being drawn through said



e

filter material 68 and an outer por ous ' |m MLO\” ding a crinped
end cl oSy gf%hbde" t’x@im’i‘ir m"f’q’ I{Tgmmﬁ“m “* ‘eneCTCasuom270 - -
' ¢| {RHII; I _
S

seal s off the end of nsure th&t &moRe &xhaled into the
exhale filter travel gh the filter. The tobacco snoke filter
materi al 68 al so nmay be used without any supédrt . A repl aceabl e
nmout h-piece 72 is provided to facilitate exhale of the snmoke into the _
i nterior of-the uwsind 8afet3nd Miosaidfa det foolekbaustdy saiidfaned to the -
filter structure 65 I'n any convenient manner, such as by cigarette tipping.
_paper " 76. By using such |ow pressure drop filtration naterial, there is-
little resistance to exhale, so that the exhgle by the. ker through the
filter ~ 33, A smoker’s accessory oqf claim 35 whéfexl_n said first housing l1Jsgseparate
from said fan support means, ' | o
5 " - first means being 'providéd for connecting said first housing to said fan
support means sidewall, said first housing having an outlet in communication
with said fan inlet, and |
means for sealing said connection of said housing to said fan support
means sidewall. ' '

- 10 _
| 34. A smoker’s accessory of claim 33 wherein said first housing has an open
side which prdvides said housing outlet in communication with said fan inlet,

said sidewall of said fan support means and remaining walls of said first
housing defining a chamber in which said filter cartridge is positioned by said

15 securing means.

35. A smoker’s accessory of claim 32 wherein second means for connecting
said second housing to said fan support means and70r said first housing is .
pro'\iided,' said second-connecﬁng' means connects said second housing to said
20 fan support means with said front of said second housing in register with said
front end of said first housing, said fan support means having a sidewall in
which an exhaust outlet for said fan is provided, said second housing having an
inlet in communication with said fan exhaust outlet, the filtered air stream from -
said exhaust fan flowing over said exhale filter cartridge and out through said

25 . - second housing outlet. .

36. A smoker’s accessory of claim 32,'wheiein"said exhale filter cartridge
- in ci‘oss-section is smaller than said second housing opening, e
. said mounting means for said exhale mouthpiece béing_remdvable from -
.30 said second housing opening to permit withdrawal of said exhale filter cartridge
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|dge 32 The construction of the
esign t the mounting el enent for the

sidestreamfilter. The di nmension of t he exh ‘e snoke filter cartridge 32
al so may be si%ﬁlgt fit, insi
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15

20

© 25

said secon(&ehousmg ‘opening for '_replacement of said exhale filter

cartridge.

37. A smoker’s accessory' of claim 35, wherein said second connection
means releasably connects said :Se'cond housing to said fan support meahs, said
housing being removable from said fan support means to permlt replacement
of said exhale filter cartridge. |

38. A smoker’s accessory of claim 32 wherein said end portion of said
exhale filter cartridge is an extension of said inner tubular filter beyond said
outer filter shell to provide a tubular shaped end portion, said exhale
mouthpiece receiving said tubular shaped end portion and means for fitting said

tubular shaped end portion in said exhale mouthpiece.

39, A smoker s accessory of claim’ 32 wherein sald inner tubular filter of

said exhale smoke filter cartridge compnses

several overlaid layers are of a thin sheet of mlcro-fibres formed from

'a polymeric material, said sheet having a width which defines a length
~ dimension of said tubular filter,

said layer of polymeric niatenal providing a stage-wise removal of
particulates from cigarette smoke to enhance thereby filter performance.

'40. Asmoker’s éccessory of claim 39 wherein said activated carbon material

of said exhale ﬁlter'eartrid’ge is in the form of activated carbon particles held
by a mesh support, said particles of activated carbon being held in place
surrounding said inner tubular filter.

41. A smoker’s accessory of claim 39 wherein said activated carbon is in the

‘form of an integral mat of activated carbon fibres.



bot h si destream snpk ke withih the 'same unit, it is possible
to provide a constru di sposgs of sidestream snoke, by
omtting el ements associated with capturi ntj” xhal e snoke.- Under such
ci rcunst ances, exhal e snoke may be di scharged to atnosphere, or a separate

devi ce may be @Rovi dedmfoker'siaccessony of chaime44 wherely said mat of earbandabres is
et raten ocimbn i ArGIRt A etadit i et b s, 4

ing 12, 24, draws, £ i i :
| the i gar et Mt S tAgRst oRfp selfch 196h selsPal PGethof et B8 Taa)

in Figure 7. Tﬂﬁfﬁ%&‘%r ette tube nounting el ement 46 has a circular recess
Ia

45 of an interna meter slightly greater than the external dianeter of
t he 5 , s . _

the cigarette tube 52 to facilitate efflﬁmummm |H the el enents. - _
Wi | e t heversizs600 apﬁjﬁﬁwm Wstr i f or RET4EOREI02T -
e
|

- 43. A smoker’s accessory of claim 32 wherein said micro-fibres are of
- micro-fibre forming polypropylene, said sufficient radical thickness for said
inner filter being in the range of about 0.3 mm to ab_du_t 6 mm and a packing
weight in the range of about 10 g/m? to about 500 g/m? for a sheet thickness

10 in the range of about 0.1 mm to about 3 mm.

44. A smoker’s accessory of claim 43 wherein said packing weight is in the
range of about 10 g/m? to about 200 g/m?. '

.15 45. A smoker’s accessory of claim 44 wherein said packing_ weight is in the
range of about 10 g/m* to about 50 g/m’. | |

46. A smoker’s .accessory of claim 45 '_whe_rein said inner tubular filter
having micro-fibres of a diameter of less than about 5 microns removes smoke
20 particles of about 0.2 microns in diameter and greater from cigarette smoke.

47. A smoker’s aéc_ess'ory of claim 46 wherein said micro-fibres have a
 diameter in the range of about 0.5 to.about 2.5 microns.

25  48. A smoker’s accessory of claim 42 ‘wherein said sufficient radical

thickness is in the range of about 1 mm to about 7 mm.

. 49. .A smoker’s accessory of claim 32 wherein said exhaust fan is powered
by an electric motor. and means for varying fan speed to vary thereby flow rate
30 of fresh air into said cigarette tube. '



cigarette tube 52. Hence—the mounting el enent 46 can be inserted over the
tube end @R é3psecvide. a friction fit of the tube in the nurpgmgAasdesaent
46. The burning ci gar®tpaecssas eplaced he cigarette tube by the'cigarette
hol der 50. The i ncomi H l' ﬂiﬁeq the burning cigarette and then
through the filter el he ‘encl osure chanmber 30. The filter
chanber 54 renoves sidestream snoke fromthe vicinity of the burning
cigarette and filters the sane. Filtered q¥ hs di scharged fromthe snoking
apparatus 10 through the activated carbon ]F er 44. The flow of air
through-the filter cartridge 32, as well as renoving sidestreaglsnnke,
ensures an adequate supply of fresh air for proper burning of @&\he cigarette

in the tube 52 and a redugiian in. the heat surrounding the ojgarette to
prevent scorching of nm.’bmmvamnvnmm:-;-‘m‘;-zm‘,mmn;n :
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-17- the enclosure by the smoker while snoking the cigarette. This
arrangenewo s#23deces—t-hat snoking of the cigarette in the snokpagcappeezt us

10 provi des the sane _ci arette taste as normal snoki ng. The snoker
exhal es cigarette s Beedxhal e filter cartridge 36. The
filtered snoke passin 1”1' ilter element 65 is discharged
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through the activated charcoal fllter 44, Wil e the snoking apparatus 10

provi des {4@f o488 ateTh Qﬁéstream and exhal e snokggt/Chodifo227
possi ble to prOV|de ac
snoke are filtered by t

whi ch the sidestream snoke and exhal e
el ement within a housing.

Figure 8 contains a variety of conflgurations of mounting elenents 46 with

varying orientation and distribution of bores 48 therethrough and cigarette

hol ders 50 which nmay be used in the snoking apparatus 10. The cigarette

hol der 50 and the nounting el ement 46 al so may be of one-piece

construction. As shown in Figures 8A and 8B, the nounting el enent 46

has the bores 48 inclined relative to the central axis 200 of the nounting-

el enent. The recess 45 has a slight c §71é 202 at its entrance to

facilitate the insertion of the end of2t/h&cigarette tube into the recess

45. The cigarette tube slides along the 65 36
FIG.6a. é 66
. 68 67
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recess 45 and the end of the tube bottons out on the base 204 of the recess
45. On t heyesd/B600"  afis bive: PBeshRegaced enent 46 is an annul ar PETIGa-2ER27

‘Wwhich is provided for iction fit within the opening 33 of the
si destream front end i garette holder 50 is inserted in the
bore 208 of the. nount’ . The bore 208 is offset fromthe

central axis 200. As shown in Figure 8B the centre of the bore 210 is

of fset by the. distance 212. This offset positions the cigarette in the

| ower portion of the cigarette tube 52 to provide an increased air space
above t-he cigarette wthin the cigaret eéhﬁﬁe. The purpose of the offset
arrangenent is described in nore detai | respect to Figures 21 through
23. - @)
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- 18- As showm i Frgures—8C-through 8G a variety of cigarette
hol der s f qfo BAr2360é ONATsHel Hal'Beel RES:caP8 Of the nounting el enePCTARIN0E227

provi ded. The purpose cigarette holders is to hold varying
di aneters of ci garetti Eﬂ E]ﬂm arious nounting arrangenments for
positioning the cigar il t he bore 208. The cigarette hol der

insert 50 has a clip portion 214
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'mhich further supports the.cigaretté Wi thin the cigarette tube. The clip
my beyd 64260 O Tmsilmd:tHAhB@hRﬁefhl SO serve a tenperat ur epSEOSHHM227

functlon as descri be to Figures 9D through 9G As shown in
Fi gure 8D, the holder ed surface 216 to permt insertion of
the cigarette into the er 50. The hol der 50 of Figure 8E has an

enl arged clip portion 218 which in addition to supporting a cigarette in
the cigarette tube prOV|des for_greater heat transfer to the portion 220

wi thin the hol der 50. - “"The cigaLe ag hol ders 50 of Figures 8F and 8G
may have cylindrical inserts 222 andebz Those inserts may be of plastic
-or metal to provide support for the cigarette within the cigarette tube.

As shown in Figures 8H and 8loathe cigarette hopRers 50 are inserted in the
nmounti ng el g1 ons 214 and 218 are

positioned in ive nounting el enent.
Smlarly

244




hol der. are used to pr der within the respective nounting

el enent 46. In ugh 80 various bore configurations are
shown in the nounting el enent 46 of Figure 8L. The bore 208 for receiving
the cigarette holder is concentric with the central axis 200. The fresh air
inlets 48 are sloped relative to the central axis 200 where they converge
in a direction away fromthe exterior70?1ehe hol der 46. The central

| ocation of the bore 208 is shown as welfl 1n Figure 8NIwhere5%ge fresh air

Wi th Figures 8J and ‘S:Q respective cigarette holder 50 of Figures 8F
and 8G ar gyg 8§L¥ched. é lmﬁaim lacog and 228 of t he respectpPuRCabyeoette
|
[ _

inlets 48 are |ocated concentrically about the central axis . I'n Figure
8N the fresh air inlets 48 slope relative to _gfieNgentr al aﬁés 200, only '
f ol8dr 46. In

they converge in a direction anway8& om t hedS==Eror ~f the
Figure 80 the fresh air inlets 48(are —



axis 200, only they extend

-19- agai n concent r i1gis¥RQH1asiBaG epifel 2!
do not converge. The varPGII€A4/00227
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me degree a directional flow




t he C|garette tube Deﬁbnﬁma asIBYIMRE fIOM/rates of the fresh air along
t he ci gar g‘tq ﬁm E{(H to either direct the fresircabdioozr
outwardly along t e CI giﬂm e to enhance cooling of the cigarette
tube or it may be desire e fresh air toward the cigarette to

m nimze scorching of the cigarette paper. It is also appreciated that the
cigarette hol der may not extend appreciably beyond the outside of the
mounting el enent 46. This arrangenent ensures that the user extends the
filter tip sufficiently beyond the holder to permt contact of the filter
with the user's |ips. In experizentation wi t h snoki ng appar at us of

the type seen in the drawings, it wWs/fi@nd that if a cigarette was snoked
in such a way that the fireball came hear the opening,of the cigarette

hol der 50, the follow ng puff of the cigarette was v%/ ot and unpl easant.
In one aspect of the snoking apparatus, provision issmadé\ or sensing the
position of the fire ball wthin the . o

©
-
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86



tube 52 and provi di NgyR sfdeHRBednRebikieg STOKEr t0 snoke the cigarette no

further. wO 94/23600 Fi gu one approach is illustratRCl/CABHRET a
t hi n U-shaped teﬁperagﬂwgl&mlﬂ llJl s fitted in the slot 230 of the :
nmounting el enent 46. - rovides a signal to electronic el enents
of the system when the tenperature sensor senses an increased tenperature,
so as to activate an audi ble or viau g@al armto the snoker. In
Figures 9D to 9G a binetallic strlépf is shown for nounting in the
cigarette hol der/nounting el enent 46. The binetal I&92strip 80_has a ring
portion 232 with a depending tab 234. Thgsring porthon 222=E==E=over a
shoul der 236 of-clip é%.ﬁhe hol der 50 N rit = '
fitted into the bore .W.th the. depen¥i .
238 of the el empjgk 446. The.clip 214 _serFes in advance the heat of 't
cigarette enber which is conducted along clip Zé%to shoul d 2
transferred to tha —— = 1




-
bimetallic strip 80. Th'glgﬁee{ﬂéslmaﬂ&ﬁ!mdterrperature in the tab 234 causes it
en

to 20- swi ng out war dl 0,
posi tion We//2360e ch UBH n of the tab 234 provi desPCé”%‘}s/'\ﬁQI- 7
" warning to the sm)ker

of cigarette” has been achi eved and the

snoked cigarette di scarded preferably in the manner to be

1/16
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ed

described with respBi S‘ﬁﬁmﬁﬁgﬁiﬁ The ‘'l ocation of the fireball may
al so be semsaghibon t e tive chemcal nmaterials i(r}ﬁ%la Ly, the
body of the side ass mat eri al s sense increase e/&r:ﬁk)%?oé’t‘%re

of the cigarette holder 50 created by'the approaching fireball and change
colour. An exanple of a tenperature sensitive strip which indicates
tenperature by its colour is descri bde& ?MED.S. Patent 5,154,192. Such

col our change is visible on the outside of the side assenbly 26 and
provides a visual wargizgg to the snoker. In use of the snoking

: = 262id i nserted into the
cigarette holder 50 wit it | g ejsent 46 assenbled with the filter
cartridge 32 and nount g e cigarefte is snoked normal |y
through its filter and= ged t he snmoKer through the
exhale filter cartri dgg

82
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on-of f sw tch. msmki ng apparatus 10 may be _
l*ter/bl\%-m‘ﬂﬁﬂ €

provi ded Wa $w/23660 anelTkisshebdghper to enable the cigarette to
| ocated within the unit = ¢, a variety of structures of
flamel ess lighters are MM Hﬂc] vices generally require a source of
~fuel and an ignition ca LU one neans of bringing fuel and
catal yst- into contact. One formof device is seen in Figure 11, which

enpl oys an air punp to activate the generation of heat. The fuel cell 240
has a punp 242 and ignition nodule 244. The fuel cell is positioned in the

snoker's accessory 10 in a manner, §Bc}4 tat, when activated, it directs a
stream of hot gaseglﬁ éﬂe end of the cigarette to ignite sane. The fuel
f whi ch

Y rela%as: Egéga}jﬁnzfg Fi gur E'%eftaggn%;pr ovi ded
304

cell is then turne
will be discuss#88 n nore det
wi th the snoki ng appgset-ts

The el ect rmcs enabl e,
304 '

FIG. 24. 82
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follow ng activation of the electr niagedci rcuitry, fan sta’rt-'t'Jp to be

ef fected wo 94/23600 This Sheet Has Been Re -21- au i ; J-,
when the tenperature In*mmm“hﬂlﬂl }eaches a target val ue, tgeﬂ&gﬁ?g’ibﬁyt he
i

fan operational while t ns an operating tenperature,

14 /18




to provide for visuammSBdianamdh @dindi cation that the cigarette has been
snoked an¥0 94/23600 exE\HIB" the cigarette, to maintai npéﬁ@Agjlgdq,.; n
operation to cool unit with clean outside air.

alternative for the snoD S accessory i's described in respect of Flgures
12 through 30. The snoker's accessory 80 conprises a central body 82 which
i ncludes the exhaust fan, the rechgfy Z i@ e battery 84, the switch for
turning the unit on and off and the rélated el ectronics for conrtrqlling the
operation of the unit. The sidestream snoke filter cartrldge Eg hégsed in
housi-ng 86. The cigarette hol der 88 holds a C|gare ilter
tip portion 92 exposed so that the user may pI' T
cigarette and inhgle in the normal nanner.
cigarette ha der AN8™
si dest r eam §rok AN
housi ng 86 due

326

FIG. 28,




I nhal ing on the cigarett f hausting air fromthe housing.
The exhal v on¥agod | | tgrplsghe% et enR% ac}%a(;used I n housi ng 96. Thﬁ'%‘ﬂ@ﬂ?i/&ﬁ: 6
has a grill portion 98 UI'“" I lEH | 100. A nmouth piece 102 has an exhal e
filter connected theret 5 n place his nmouth on the nouth piece
102 and exhale into the exhale filter cartridge. The sidestream snoke, as
filtered in housing 86 is exhausted into the housing 96. Both the filtered
si destream snoke and filtered exhal e snoke is then released to the

surroundi ngs through grill .98. shown in Figure 13, an enbodi nent
of the invention contenplates the ﬂ&l C sersi on of the snokers's acgessory
80 with the sidestream snoke filter cartridge and housi ng and cigarette
hol der 88. The central body 82 is the sane with t charggabl e b ery
84. However, the unit does not have the exhale filye rtipn. Instkad, a
decorative grill 04 is_cpyected to the central . X

|
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368
FIG.30.
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FIELD OF THE INVENTION
This invention relates a smoker’s accessory for filtering sidestream
smoke emitted from a burning cigarette and optionally may also be equipped
to filter exhale smoke.
o P
When a cigarette is smoked, visible smoke is produced, by mainstream
smoke spillage, exhale smoke and as well sidestream smoke which is generated -
by the burning ciga_i'ette between puffs. This smoke is considered objectionable
by some persons ahd this has led to no-smoking laws of varying degrees of
strictness in certain jurisdictions and environments. '
A number of prior proposals have been made with respect to structures
which are designed to minimize or eliminate the formation of visible cigarette
smoke. Such prior proposals have tackled the major source of cigarette smoke;
.namely that derived from sidestream smoke and exhale smoke. It is
appreciated that the mainstream smoke spillage is a very minor portion of
"visible smoke. However, no device disclosed in the prior art known to the
. applicants provides for the elimination of substantially all the visible sidestream
and exhale smoke and also provides the same smoking taste and quality to. the
. smoker as if smoked in the normal way. |
One prior structure is disclosed in U.S. Patent No. 4,790, 332 This
patent describes a hand-held enclosure in which is positioned the lighted
'cigarette. Smoking is effected through a holder formed in one end wall of the .
device and in which the filter-end of the cigarette is mounted. Exhalation of |
smoke is effected through a one-way valved passageway formed in the same
end wall of the device as the holder, permitting exhale smoke to pass into the
enclosure. The opposite end wall as well as the side walls of the enclosure
have a tobacco smoke filter provided therein, to filter the particulate and
odoriferous elements from the smoke leaving the enclosure. This arréngement.



hel d i e ~e ARfr Banegpl or filtering exhal ed cigarette snoke. An
exanpl BEEXQE’ _ S@ﬁl t 'exhale filter unit is shown in Figure 14. An
exhal ¢ gnoke filter cqr§ridge is housed in housing 108. The exhale filter
cartrijdde 18 FEhA® ed {o a nouth piece 110. The housing 108 includes a
grill |132 with all othe} sides being solid. The user may readily carry the
exhal g snpke fi11ter devilce in hand which may facilitate use of the

si destlream sioke filteritng ‘device hel d i 24 he ot her hand. I n view of
the exhal e snoke filter cartridge operating independently of the sidestream
filter cart rwtﬂﬂe,sxmsmhtiau?aélhnm&hg visiblersneoket andigie roharduetistic sm@ilopf any
part of the sidestreamfilter unit of Figure 13. As shown in Figure 15,
accor di ng t otobaceo smake; usufferanfrom rbetdrawbhack nthaethe smoke qresentlin thes a
body portion 116 which carrjes.the rechargeable battery 118 wel |l gs the
fan for dr aneRJOSHTE. AP GnfasH mﬁlﬁ&umgf%emeeF%gra@a PP D& npke

introduced to the tobacco smoke drawn by the smoker through the cigarette into

his mouth.

U.S. Patent No. 4,198,992 describes a device in which the cigarette
again is enclosed for smoking. No pi'ovision is made in this instance for the
disposal of exhale smoke. The device employs air pressure in the enclosure to

- force sidestream smoke through the cigarette.
~ U.S. Patent No. 4,200,114 describes a device in which the cigarette
again is enclosed for smoking. The device provides for disposal of both
sidestream smoke and exhale smoke. The device in use is permanently
mounted to the face of a smoker, with a mask enveloping the smoker’s mouth
~ and nose. A bomplicated series of check valves permits air to be drawn for
breathing and to be exhaled into a combustion chamber in which the lit
cigarette is positioned, and from which air and smoke passes through a filter
to atmosphere, and permits cigarette smoke to be drawn from the cigarette.

U.S. Patent No. 4,899,766 describes a device for disposal of sidestream
smoke and exhale smoke. A fan is used in conjunction with filters to draw
sidestream smoke and, while exhaled through a band activated valve, exhale
smoke, into a pipe for further passage through the filters.

U.S. Patent No. 5,048,545 describes a system in which sidestream
smoke and exhale smoke are collected in a container which only later is vented.
There is no treatment of the smoke contemplated only the collection thereof.

'U.S. Patent No. 4,637,407 describes an enclosure for a burning cigarette
intended to protect against fires started by the burning tip of the cigarette. A
forced flow of air, by way of a small fan, is provided to maintain the cigarene
lit and sidestream smoke renioval is effected by a filter downstream of the fan.
No provision is made in this structure for the disposal of exhale smoke.



filter. The housing 120 has a cigarette. holder 122 s

t he ot her enbodi nents. The fan in the body portion 1 ' ' anr {i
the cigarette tube through the opening 124 and the f th@p%gaggys
cigarette snoke to the surroundi ngs i medi ately adj aceng the body porjti
116. The exhal e snoke filter is housed in housing 126} t i

pi ece 128 is attached. The filtered exhaLg_snDke is then released to the
surroundi ngs through grill 130. The enbodi nent rgures 13, 14
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accessory in .acco ron. cut away
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detail the manner 1In Ich the fan exhausts the filtered sidestream snoke.
The si dest r efiltes aptangémener SexetaliserjellGrrangedifilesr discs are provided.
U.S. Patent 5,160,518 discloses a smoker’s accessory which comprises
a U-shaped tube. The lit cigarette is placed in one leg of the U-shaped tube
and the exhale filter is placed in the other leg of the U-shaped tube. A fanis

mounted in front of the lit cigarette to direct fresh air at the end of the cigarette

and through the exhale filter. Several one-way vaives are employed to direct
either sidestream smoke or exhale smoke through the single filter before release
to the surroundings. The filter is made of activated carbon, which although
useful in removing gaseous components in cigarette smoke is not that effective
for removing particles from the cigarette smoke. As a result the filtered smoke
when released to the surroundings is still detectable and hence not acceptable.
Furthermore, the cigarette is encased in a small diameter metal tube which
carries with it the problems identified with respect to the other devices where
‘the cigarette is not burned in 2 normal manner so that the taste and flavour of
the inhaled smoke is greatly affected.

Another form of hand-held cigarette smoke filter is disclosed in Japanese
published patent application HEI3-177280 published April 27, 1993. The
application discloses a device in which a cigarette is placed. A mouth piece is
provided to permit inhalation of the cigarette smoke. Any sidestream smoke
is filtered by sﬁrrounding filters. However, when the cigarette is inhaled the
stale sidestream srhoke is also inhaled thereby greatly affecting flavour and

- taste. A one-way valve is employed to ensure that smoke exhaled into the unit -
is directed through a filter before release to the surroundings. A small metal
tube surrounds the lit cigarette which greatly affects the flavour and taste of the
inhaled smoke. '

Considerable efforts have been made in the area of filters as provided on
cigarettes to effect a partial filtration to reduce the amount of tar and nicotine
inhaled by the user. It is appreciated that cigarette filters however are not



cigarette tube 132 in which a lit cigarette 90 may be
cigarette 133 may be inserted in the cigarette tube 13
cigarette through the cigarette hol der 88 which has an

bore 136

Ny —*

-4-

W&EM SHEET)
gS?BtFé@%inln@ a

designed to remove substantially all of the cigarette smoke so that the smoker
continues to experience the usual sensations. There have been however
cigarette filters which are tubular in nature and designed to filter some of the
smoke particles from the smoke stream. U.S. Patent 3,685,523 discloses a
tubular cigarette tip filter which partially filters the cigarette smoke as it passes

from the interior of the tubular filter to the exterior thereof for inhale by the .
smoker. A similar type of filter is described in U.S. Patent 3,854,384

involving a tubular filter only offset with respect to the central axis of the
cigarette. Both filters are however of marginal performance so as to not
remove the various components of cigarette smoke which give the user the
desired taste and flavour.

Canadian Patent 1,057,924 as issued to the applicant describes a method
of producing polymeric fibres of micron size which can be used in cigarette
filters. Such micro-fibre has been used in cigarette filters of the type described
in applicant’s U.S. Patent 3,882,877 and International patent application
WO090/09741. The micro-fibres produced by the method of Canadian Patent
1,057,924 have increased filtration efficiency compared to cigarette filters of
the standard cellulose acetate, charcoal and the like. In order to take advantage

- of the efficiency.of those filters a thin cylindrical filter is provided in the filter

tip of a cigarette as described in W090/09741 which provides for uniform tar
delivery while smoking the cigarette. o
SUMMARY OF THE INVENTION |

In accordance with an aspect of the invention, a smoker’s accessory for
filtering sidestream smoke emitted frbm a burning cigarette, comprises:

an exhaust fan, |

means for supporting the exhaust fan, the support means having a
sidewall with an inlet for the fan,

a sidestream smoke filter cartridge having a cigarette tube in which a
burning cigarette is placed, -the cigarette tube being at least as long as a
cigarette to be .smoked and having a diameter at least about 1.5 times the



therein through which the cigarette 90 is pushed to
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direction of arrows 154. Since the snoke has been

cigarette tube for removing sidestream smoke, the filter element having an inlet
end for sidestream cigarette.smoke to enter an inner elongate chamber within
the tubular filter, the tubular filter having a closed end opposite the inlet end,

means for connecting a first end of the cigirette tube to the inlet end of
the filter element whereby sidestream smoke to be filtered flows along the
cigarette tube, into the inner chamber, and outwardly through the tubular filter
element,

a housing for the sidestream smoke filter cartridge,

the housing having a front end wall with an opening provided therein,

a cigarette holder having a bore into which a lit cigarette may be
inserted, such cigarette being supported in the cigarette tube by the holder,

means for mounting the cigarette holder in the housing opening,

means for securing a second end of the cigarette tube to the cigarette
holder whereby a lit cigarette in the holder is positioned in the cigarette tube,

" fresh air inlet means for providing fresh air inside the cigarette tube

| adjacent the second end of the cigarette tube,.

the exhaust fan drawing fresh air from the fresh air iniet along the
cigarette tube and over a lit cigarette, sidestream smoke from a lit cigarette '
being drawn through the filter cartridge, such filtered air stream being drawn
through the housing outlet and into the fan inlet.for exhaust by the fan.

In accordance with another aspect of the invention, a smoker’s accessory

for filtering sidestream smoke emitted from a burning cigarette and for

. separately filtering exhale cigarette smoke comprises:

an exhaust fan,

means for supporting the exhaust fan, the support means having a
sidewall with an inlet fo; the fan, '
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diameter of a cigarette, the cigarette tube being non-porous to sidestream

cigarette smoke,

a pofous low pressure drop tubular filter element at an end of the .

cigarette tube for removing sidestream smoke, the filter element having an inlet
end for sidestream cigarette smoke to enter an inner elongate chamber within
the tubular filter, the tubular filter having a closed end opposite the inlet
end, |

a first housing for the sidestream smoke filter cartridge,

the housing having a front end wall with an opening provided therein,

a cigarette holder having a bore into ‘which a lit cigarette may be
inserted, such cigarette being supported in the cigarette tube by the holder,

means for mounting the cigarette ‘holder in the housing opening,

means for securing a second end of the cigarette tube to the cigarette
holder whereby a lit cigarette in the holder is positioned in the cigarette tube,

fresh air inlet means for providing fresh air inside the cigarette tube

| adjacent the second end of the cigarette tube,

an exhale smoke filter cartridge having an inner tubular member
consisting of micro-fibres for removing particulate material _froni cigarette

- smoke, the tubular filter having an inlet end for cigarette smoke to enter an

inner elongate chamber within the tubular filter, the tubular filter having a

closed end opposite the inlet end, the micro-fibres having an average diameter .

in the range of about 0.5 to about_ 10 microns, and being made from a suitable

- micro-fibre forming composition,

an outer filter shell surrounding the inner filter, the outer filter shell
consisting of activated carbon material held by a support matrix which is porous
to air flow,



and flavour. The selected flowrate is not too high L\AQE Em'SﬂEET
flowrate expedites cigarette burn rate to an extent |ch de the
nunber of puffs per usual snoking period to an unacc afI&F év@sﬁi
The exhale filter cartridge 158 has a filter el enent 1 0O with the uth
pi ece 102 attached thereto. The user exhales in the fgirection of arrow 162
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the inner tubular filter being of sufficient thickness to rerhove
~ substantially all particulate components from cigarette smoke passing from the
inner elongate chamber through the tubular filter, the micro-fibre filter material
having a low pressure drop to permit an air stream to flow through the filter
with minimal resistance to such flow,
the activated carbon outer filter shell being of sufficient thickness for -
adsorbing substantially all gaseous components of cigarette smoke from such
filtered exhaled cigarette smoke stream, '
an exhale mouthpiece in which a first end portion adjacent the inlet end
of the exhale filter cartridge is fitted to facilitate a user exhaling into the exhale
filter cartridge,
a second housing for the exhale filter cartridge, the second housing
having an outlet to permit exhale through the exhale filter cartridge,
the second housing having a front end wall in which an opening is
provided, '
means for mounting the exhale mouthplece in the second housmg
opening to support the exhale filter cartridge in the second housing,
the exhaust fan drawing fresh air from the fresh air inlet along the
cigarette tube and over a lit cigarstte, sidestream smoke from a lit cigarette
being drawn through the filter cartridge, such filtered air stream being drawn
tﬁrough the housing outlet and into the fan inlet for exhaust by the fan.
BRIEF DE N OF D
Preferred emhodimeﬁts of the invention are described with respect to the
drawings wherein: |
Figure 1 is a plan sectional view of a smoking apparatus provided in
accordance with one embodiment of the invention;
Figure 2 is a side elevational sectional view of the smoking apparatus
shown in Figure 1; - ’
Figure'3 is a front elevational view of the smoking apparatus shown in
Figure 1; | ' |



-24- the nouth piece and the exhaled air travels
direction of arrows 164 and then to the surroundi hg 16§;
the grill 98. The fan 144 may be provided with anje eck
view of the portability of the unit the electric '
by the rechargeabl e battery pack 84. A suitable s
the central unit 82 for turning the fan-n and off H-s—of—The
operation of the snoker's accessory in respect to.its electrical controls
is described in Figeredkinalreamelevstiondl viewrofjtheesmakingrappi@atus of Figlbe
assenbly of the sidestreamfilter and the exhale filter is described in

. respect of Eigures 17 and 18. The sidestreamfilter cartridge 168 conprises

~the filter elenmeqt 148 gnd_the cigarette tube 132, The.end portion 170 of
" the %txgures 5A, 5B and SContain sectional aad end Views of 2 stidestream

filter cartridge for use with the smoking apparatus of Figure 1;
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not or

Figures 6A and 6B contain sectional and end views of an exhale filter
~ cartridge for use with the smoking apparatus of Figure 1;
| .Figure 7 shows an exploded view of an assembly of the sidestream filter
cartridge of Figure 5 and a mounting element;

Figures 8A through 80, show a series of sectional and end elevational
views of cartridge mbunting elements and cigarette holders of a variety of
constructions;

Figures 9A through 9G show various cartridge mounting elements,
_cigz}rette holders and temperature sensing elements;

Figure 10 is a perspective view of a stand for use with the device of
Figure 1 and which also charges the unit;

Figure 11 shows a flameless lighter construction which may be used in
conjunction with the smoking apparatus of the invention;

Figure 12 is perspective view of an alternative embodiment for a
smoker’s accessory capable of filtering both sidestream cigarette smoke and
exhale cigarette smoke; _

Figure 13 is a modification of the embodiment of Figure 12 which is
adapted to only filter sidestream smoké; _

‘ Figure 14 is a perspecti;ve view of a unit for filtering exhale smoke;

-Figﬁre 15 is a perspective view of an alternative arrangement of the

- smoker’s acceséory of Figure 12;

Figure 16 is a perspective view of the smoker’s acceésory of Figure 12
having portions of the housing removed to demonstrate the air flow through the
smoker’s accessory. _

Figure 17 is an exploded perspective view of the sidestream smoke filter

| cartridge assembly; '
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i nternal dianeter slightly larger than the externall diraneter of thg énd 172
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- sizes of cigarettes are accommpdated by inserts 174 and 176 havi ng |r 4dduced
- shoul ders 178, either of which is press fitted in the Oof t he
~cigarette holder nounting unit. The ape#fQ-ures 138 ate provided to | oduce
fresh air to within the cigarette tube 132. The di alteter of the filter unit
148 is | ess thanFighee digaisanrexposed eperppettive vie® ofi theexhalensmoke! filtért of
the housing 86 for the sidestreamfilter cartridge. This permts assenbly
of the hol deartrddgeoassetmblynd 170 of the filter cartridge before it is placed
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Figure 20 is a schematic showing components of electronic process

control of the smoker’s accessory;
| Figure 21 is an end view of the cigarette holder for the sidestream filter
cartridge;
Figure Zi is a section through the cigarette tube of the sidestream filter
- cartridge; |
Figure 23 is an elevation section of the cigarette tube in which a lit
cigarette is placed; -
Figure 24 is a horizontal section through the smoker’s acceésory of
Figure 12; .'
Figures 25 and 26 are perspective views of a pouch used in
distinguishing the cigarette removed from the smoker’s accessory;
Figure 27 is a section through the sidestream smoker filter cartridge;
_ Figure 28 is an enlarged view of the filter element and cigarette tube of
the section of Figure 27; |
Figure 29 is a section through the exhale smoke filter cartridge; and
Figure 30 is an enlarged view of the end portion of the exhale smoke
filter cartridge. |
DE N
In order to facilitate discussion of the various embodiments of the
- invention, the following definitions are provided of various aspécts of those’
embodiments: |
Exhale Smoke means cigarette smoke exhaled by a smoker while
smoking a cigarette.
Gaseous Components means the components of cigarette smoke other

than particulate components and which, if present in an air stream, provides a



snoke filter cartridge be renoved through the openi ggMENTﬂgﬂE
188 is provided around the perineter of the opening [L5e- I t§s
wi thin a correspondi ng groove on the side of the cenfr 11(#1#% 852 shown
in Figure 19. The groove 190 extends around the side] 1 2 ﬁ 8 tyr 4l
body portion 82. The side 192 has the inlet 194 for e fan 144, (n it he
side 192 are depressible detents 196 whil§a are snap fitted into the

detectable smell of cigarette smoke.

Low Pressure Drop means that the material is sufficiently porous to air
flow that a pressure drop across the material is sufficiently low that the size of
‘the fan, the power therefor, the exhale pressure are of a nature that the
smoker’s accessory may be hand held. In order to optimize the accuracy
design, a low pressure drop is preferably less than about 10 mm H,0.

Micro-fibres means fibres having an average diameter of about 10
microns or less. |

Minimal resistance to air flow means that the filter material or the like
provides a very low pressure drop to air passing therethrough.

Non-Porous means that the material does not permit flow of the
designated components through the material. For example, if a material is non-
porous to smoke particles then smoke particles are prevented from travelling
through the material but for example, air could continue to travel through the
material.

Particulate Components means the visible and non-visible components
of cigarette smoke which exist in particle form and are usually of a size less
than 1 micron and normally of a size in the range of about 0.1 and about 0.6
microns.

Porous means that the material is sufficiently-open with holes, channels
or the like to permit air to flow therethrough.

Sidestream Smoke means cigarette smoke which rises from a lit
cigarette.

Substantially All means in respect of removal of particulate components
or gaseous components from cigarette smoke that there are substantially no
visual or gaseous components remaining which can at least be detected by
smell. |

Suitable Micro-Fibre Forming Composition includes any material which
can be formed into micro-fibres and when contacted by cigarette smoke, retains
its structure and functional characteristics. |
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any 8es1red cross-sectional shape, such as, circular, rectangular, square,
triangular, oval, multisides (5 sides or greater) and the like.
DETAILED DES N OF FE D DIMENT
Referring to the drawings, there is illustrated a smoker’s accessory 10,
in accordance with one embodiment of the invention.. The smoker’s abcessory :
comprises a multi-chamber enclosure 12 in which substantially all smoke from
a cigarette, both drawn from the cigarette by the smoker and sidestream smoke,
is eliminated before discharge of air to atmosphere.
The enclosure 12 is formed of interlocking and assembled parts, which
may be molded elements to facilitate assembly. The assembly includes a
central part 14 which is assembled with an intermediate cover element 16. The
assembled central part 14 and cover element 16 define a cavity 18 housing a
~ battery or batteries 20 to power electronic elements of the smoking apparatus.
The batteries 20 may be of a disposable type or of a rechargeable type to avoid
- having to disassemble the structure for battery replacement. Electrical charging
terminals 25 may be provided in the lower wall of the smoking apparatus 10
to permit charging of the batteries 20 by a suitable charging device. Such
charging device may take the form of a stand, as seen, for example, in Figure
- 10. The charging device 21 has a cradle 23 to receive and hold the smoker’s
accessory 10. The accessory external terminals 25 contact the charging
. terminals 27 of charging device 21 when the accessory is resting in the cradle
23. The cradle 23 is supported on the base 13 by a standard 15. The standard
15 may be short as shown in Figure 10 or may be long to elevate the cradle 23. -
~ Elevation of the cradle is useful in circumstances when "hands-free" operation |
of the smoker’s accessory is desired. The standard may position the accessory
at mouth level when the base is on a desk. The base and standard are
sufficiently stable to ensure that the smoker may use the unit 10 in a "hands
free” mode.

i's
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The exhale filter arrangenment is sonmewhat simlar ek
sidestream filter arrangenent. A housing 96 is prqvild f ,I'CH L@@e'h l e
filter cartridge 158. The filter cartridge 158 is jtdbu é % tujefwith a
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The assembled central part 14 also defines a further cavity 22 in which
is positioned a fan 24 for drawing air through the enclosure 12, as déscribed .

in more detail below. |
The left- and right-hand side assembiies 26, 28 comprising inhale and
exhale sections respectively, are mounted to the central elongate cuboid
assembly of central part 14 and cover element 16. by interengaging snap-fit
mounting elements provided on the respective elements of the assembly to
provide the enclosure 12. The enclosure 12 so provided is elongate with an
approximately ellipsoid cross section (see Figures 3 and 4) and is of a
convenient size and shape to permit comfortable use of the device 10 by the
smoker.
The side assembly 26 defines with the central part 14 an enclosure
chamber 30, into which is received a sidestream filter cartridge 32 (Figures 5
and 7) through an opening 33 at the front end 35 thereof. The side assembly
28 defines with the central part 14 a further enclosu}e chamber 34, into which
is received an exhale filter cartridge 36 (Figure 6) through an opening 38 at the
front end 37 thereof. The fan 24 is positioned to draw air and other gases from
the enclosure 30 to the enclosure chamber 34. The enclosure 34 commences
| with a discharge enclosure chamber 40, which is provided with a series of slots
42 in the side wall thereof for discharge of gases from the entire enclosure 12.
A further filter element 44, such as a carbon filter, is provided as a final clean
up of odour causing gaseous components prior to discharge of filtered air from
the enclosure 12. Separate or in conjunction with filter 44, an additional
component may be provided at the outlet slots to freshen the air with a suitable
fragrance. The fragrance may be emitted by a suitable replaceablé sponge or
the like containing the vaporizable fragrance. '
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holder. The cartridge 32 is mounted in the mounting element 46 and which
itself mounts.in the opening 33. The mounting element 46 has a series of bores
48 passing therethrough, permitting the passage of air into the interior of the
sidestream smoke filter cartridge 32. A cigarette holder 50 is mounted in the .
mounting element 46 to hold a cigarette within the sidestream smoke filter
cartridge 32 and the filter end of the cigarette projects outside of the holder 50.
The cigarette is preferably smoked in a normal manner through its filter tip
portion. It is understood that the cigarette including its filter tip may be housed
in the cigarette tube. A suitable cigarette holder with mouthpiece can be
provided in the mounting element 46. The user then inhales a lit cigarette
through the mouthpiece.
A vanety of filter units are available for use in the smoker’s accessory
to filter sidestream and/or exhale smoke. Filter blocks could be positioned in
_. the enclosure chamber 30, 34 and 40 where the sidestream and exhale smoke
are channelled through the filter blocks.. However, such systems usually
involve plastic components to direct a flow of smoke onto the filter blocks.
Although those systems are useful, the plastic components for channelling the
. smoke to the filter blocks become contaminated and require cleaning from time
to time. In accordance with a preferred aspect of this invention, it is preferred
that both the sidestream filter and the exhale filter effect filtering action on the
smoke. almost immediately as it is released from the cigarette in the case of
sidestream smoke or from.thc user in the case of exhale smoke. It is therefore
preferred to use the tubular type of filter cartridges as shown in Figures 5, 6,
27 and 29 to achieve filtration of the sidestream and exhale smoke. The
preferred tubular filters are described in detail in applicants co-pending United
States patent application S.N. filed _ ,

the subject mater of which is hereby incorporated by reference thereto. To

facilitate discussion of various aspects of the smoker’s accessory, the following
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comprises a tube 52 of cardboard or similar inexpensive material, within which

is located a cigarette for smoking and a closed-end tubular assembly 54 of
cigarette smoke filter material attached to the cardboard tube 52 in any
convenient manner, such as by cigarette tipping paper 56.

The filter material comprising the filter element 54 preferably includes
a highly-efficient low pressure drop smoke filter material 58 which removes
substantially all particulate material from sidestream smoke of a burning

| cigarette located in the filter cartridge 32, so that only substantially invisible
gaseous components of the cigarette smoke pass therethrough.

The highly-efficient low pressure drop tobacco smoke filter material 58
preferably comprises micro-fibre material. Such fibrous material generally has
a uniform diameter along its length ranging from about 0.5 to about 10
microns. The desired pressure drop for the material 'may be determined and
measured in a variety of well known techniques such as displacement of .
measured mm of H,O in a pressure sensing device. Preferably, the filter
material has a low pressure drop in the range of about 5 to about 10 mm of
H,0. An alternate measure of pressure drop is Corseta units. The filters of
this invention should have a Corseta rating in the range of about 10,000 Corseta |
units. _ .

The micfo—ﬁbre filter material in the filter element 58 may have a
thickness of about 0.3 to about 6 mm and a packing weight of about 5 g/m? to
about 500 g/m® for sheet thickness in the range of about 0.1 mm to about 3
mm. The filter material 58 may be used without any support or may be
si.lpported in any convenient manner in the filter element 54, such as by an
inner layer of coarse filter material 60, which effects an initial filtration of the
sidestream smoke before the micro-fibre fibres are encountered. The outer
surface of the micro-fibre filter element 58 may be supported by a suitable

porous mesh material 59 which may be crimped or bunched up in a manner to
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connected to the battery pack 282 via | eads 284. A so MBLAGEMMSHEET e
snoker's accessory 80 is a first tenperature sensor 2 G(I)_a_nd;seco'_na

tenperature sensor 288. A rate of air flow sensor is provipg¢es 1RH0. [ As

described with respect to the first enbodiment of thi¢$ fnvention, the
electronic circuitry of this invention perforns sever il “eeprtretdihg
functions. Instead of the tenperature seffsors visually indicating "end pf

cigarette" by either a binetallic tab noving or a col our change,—ttis——tan

be acconpl i ghyedl adelal at 62, a93hownl iy Figure §iA. 276. The first tenperature
sensor 286 senses when a |lit cigarette is placed in the cigarette tube 132.

The tenperature ShesoardbdardreaybeeS2 prefarablye isvprovidedwwithy gelinirfg 6deofal
coupl es which devel ops a_signal .,for the contr.oll te)r t hrough | ead 292. '
Simlarly, chaseahortke tikadomnimize; the,pessiditity of buraing;the sardboagd \tube | ead

2 oD SRR b Bt IR i BkaBbu ABRF b bl HlTh
accessory 8@fimination of odour. :

The disposable sidestream smoke filter cartridge 32 is intended to be .
employed for the smoking of one or more cigarettes and then to be discarded.
The tubular nature of the assembly ensures that sidestream Smoke is filtered

before encountering any other part of the apparatus so that the structural

- elements of the apparatus remain substantially free from condensates from the
cigarette smoke and the apparatus can be reused without any necessity for
cleaning.

The exhale filter cartridge 36 comprises an elongate assembly 65 of a
tobacco smoke filter material, similar to that described above for the filter
element 54, preferébly including a highly-efficient low pressure drop smoke
filter material 66 which removes substantially all particulate material from
exhaled smoke, so that only substantially invisible gaseous cigarette smoke
components pass therethrough. A low pressure drop smoke filter material,
such as described above for. the filter element 58 niay be used. To provide
support for the filter element 65, there is provided an inner layer of coarse
filter material 68 and an outer porous mesh material 67 providing a crimped
end closure 70 for the exhale smoke filter elemeni 36. The end closure 70
seals off the end of the filter to ensure that smoke exhaled into the exhale filter

" travels radially through the filter. The tobacco smoke filter material 68 also |
may be used without any support. .

A replaceable mo_ut.h-piece 72 is proyided to facilitate exhale of the
smoke into the interior of the cartridge 36. A mouth piece holder 74 is joined
to the filter structure 65 in any convenient manner, such as by cigarette tipping
paper 76. By using such low pressure drop filtration material, there is little
resistance to exhale, so that the exhale by the smoker through the filter
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Grcuitry 276 may be equi pped to power an audi ble and/or jLED to signal the
user with either or both a lanp being lit and a buzzer bgi §g t3FEB 997
Furthernore, tenperature sensor 286 in determning the priegence of a lit
cigarette can al so actuate a signal that the fan is maIfH Ot j
switch shown in dot at 296 has not been turned on to actyate the fan 144.
Simlarly, tenperature sensor 288 upon sHrsi ng "end of cigarette" can
actuate through the circuit 276 a visual and/or audible indicator to signal
removal of gp ?rdmmsgan@mﬂ extiate agtiomnTheyfiléred éxhalkedmoke isidischirged t he
fan on automati cal |

through the slots 42 in the side wall of the enclosure 34. The construction of

the exhale filter cartridge 36 may be of similar dimensions to the sidestream
smoke filter cartridge 32. The construction of the mounting element may be
of similar design to the mounting element for the sidestream filter. The
dimension of the exhale smoke filter cartridge 32 also may be sized to fit inside
the cigarette tube 52 to facilitate efficient packing of the elements.

While the smoking apparatus 10 is constructed to provide for disposal
of both sidestream smoke and exhale smoke within the same uhit, it is possible
to provide a construction which only disposes of sidestream smoke, by omitting
‘elements associated with capturing exhale smoke. Under such circumstances,
exhale smoke may be discharged to atmosphere, or a separate device may be
provided for filtering exhale smoke prior to discharge as described with respect
to the embodiment of Figure 14. Alternatively, the illustrated device may be
employed with the opening 38 plugged.

In the housing 12, the fan 24 draws fresh air into the unit through bores
48 in the cigarette tube mounting element 46, and through the tube 52 as shown
in Figure 7. The cigarette tube mounting element 46 has a circular recess 45
of an internal diameter slightly greater than the. external diameter of the
cigarette tube 52. Hence, the mounting element 46 can be inserted over the
tube end 53 to provide a friction fit of the tube in the mounting element 46.
The burning cigarette is held in the cigarette tube by the cigarette holder 50.
The incoming air passes over the burning cighrette and then through the filter
element 54 into the enclosure chamber 30. The filter chamber 54 removes
sidestream smoke from the vicinity of the burning cigarette and filters the.s'a.me.
Filtered air is dischai'ged from the smoking apparatus 10 through the activated
carbon filter 44. The flow of air through the filter cartridge 32, as well as
removing sidestream smoke, ensures an adequate supply of fresh air for proper
burning of the cigarette in the tube 52 and a reduction in the heat surrounding

the cigarette to prevent scorching of the paper and drawing of the hot air from



-27-

|REPLACEMENT SHFET

when tenperature sensor 286 senses a lit cigar et te famd—autonattc

shut the fan off approximately two m nutes after the s¢ngor es
of cigarette. The continued operation of the fan is degifted To Clear a
snoke remaining after the lit cigarette i s renoved. The filter

cartridges for the sidestream snoke and the exhal e snoke shoul d be repl a

fromtinme to tinme. For nost applicationsjhe filters

e
y

12 to 20 cigarettes snoked. If the user forgets to replace the

the enclosure by the smoke_r while smoking the cigarette. This arrangement
ensures that smoking of the cigarette in the smoking apparatus 10 provides the
same cigarette taste as normal smoking. |

The smoker exhales cigarette smoke through the exhale filter cartridge
36. The filtered smoke péssing through the filter element 65 is discharged

through the activated charcoal filter 44. While the smoking apparatus 10 .

provides for separate filtering of sidestream and exhale smoke, it is possible to

provide a construction in which the sidestream smoke and exhale smoke are

 filtered by the same filter element within a housing.

~ Figure 8 contains a variety of configurations of mounting elements 46
with varying orientation and distribution of bores 48 therethrough and cigarette
holders 50 which may be used in the smoking apparatus 10. The cigarette
holder 50 and the mounting element 46 also may be of one-piece
construction.

As shown in Figures 8A and 8B, the mounting element 46 has the bores

48 inclined relative to the central axis 200 of the mounting element. The recess

45 has a slight chamfer 202 at its entrance to facilitate the insertion of the end
of the cigarette tibe into the recess 45. The cigarette tube slides along the
recess 45 and the end of the tube bottoms out on the base 204 of the recess 45.
On the exterior of the mounting element 46 is an annular ledge 206 which is
pfovidéd for purposes of friction fit within the opening 33 of the sidestream
front end 35. _

The cigarette holder S0 is inserted in the bore 208 of the. mounting
element 46. The bore 208 is offset from the central axis 200. As shown in

Figure 8B the centre of the bore 210 is offset by the distance 212. This offset |

positions the cigarette in the lower portion of the cigarette tube 52 to provide
an increased air sphce above the cigarette within the cigarette tube. The
purpose of the offset arrange'mgnt is described in moré detail with respect to
Figures 21 through 23. ' ‘

Eed




cigarette filters, a drop in efficiency of the filters r_gEBLAQENENFSHE
the filter becom ng clogged. The clogged filter devel op$ raThrghe
pressure drops where the air flow sensor 290 senses whep
as generated by the fan 144, drops bel ow a predeterm nef
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as sensed by the air flow rate sensor 290,
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holder in the bore 208. The cigarette holder insert 50 has a clip portion 214

which further supports the cigarette within the cigarette tube. The clip 214

may be formed of metal which may also serve a temperature sensing function,
as described with respect to Figures 9D through 9G. As shown in'Figure 8D,
the holder 50 has a tapered surface 216 to permit insertion of the cigarette into
the hélder 50. The holder 50 of Figure 8E has an enlarged clip portion 218
which in addition to supporting a cigarette in the cigarette tube provides for
greater heat transfer to the portion 220 within the holder 50.

- The cigarette holders 50 of Figures 8F and 8G may have cylindrical

" inserts 222 and 224. Those inserts may be of plastic or metal to provide

support for the cigarette within the cigarette tube.

As shown in Figures 8H and 8], the cigarétte holders 50 are inserted in
the mounting elements 46 where the metal clip portions 214 and 218 are
positioned in the recess area 45 of the fespective mounting element. Similarly
with Figures 8J and 8K, the respective cigarette holder 50 of Figures 8F and
8G are inserted. The shoulders 226 and 228 of the respective cigarette holder

- are used to press fit the holder within the respective mounting element 46.

In Figures 8L through 80 various bore configurations are shown in the

~mounting element 46 of Figure 8L. The bore 208 for receiving the cigarette

holder is concentric with the central axis 200. The fresh air inlets 48 are
sloped relative to the central axis 200 where they converge in a direction away
from the exterior of the holder 46. The central location of the bore 208 is
shown as Well in Figure 8M where the fresh air inlets 48 are located
concentrically about the central axis 200. In Figure 8N the fresh air inlets 48
slope relative to the central axis 200, only they converge in a direction away
from the interior of the holder 46. In Figure 80 the fresh air inlets 48 are

t he ci I’CUItI’y as COﬂneLLcu t-o-
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whi ch includes an insert 174 for holding a lit ci garmbACEMEN'E‘SHEBIT'm t he

central axis of the cigarette hol der body portion 8§. [The purpose- off
offsetting the insert 174 is to position the it cigarietye gggtihg7 | qugr
portion of the cigarette tube. As shown in Figure 22 ftthe cigarette jtube

132 has the lit cigarette 90 positioned in the |loweryr - |y
designated 300 of the cigarette tube 132 9_The snoker}{ s accessory 80 n"y be
provided with feet to ensure that when the user sets™ttre—uni T down on the
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down on the | ke, a | ocat ce nmay
air 48 provide to some degree a directional flow for the fresh air as it enters

the cigarette tube. Depending upon the flow rates of the fresh air along the
cigarette tube, it may be desired to either direct the fresh air outwardly along
the cigarette tube face to enhance cooling of the cigarette tube or it may be -
desired to direct the fresh air toward the cigarette to minimize scorching of the
cigarette paper. It is also appreciated that the cigarette holder may not extend
appreciably beyond the outside of the mounting element 46. This arrangement
ensures that the user extends the filter tip sufficiently beyond the holder to
permit contact of the filter with the user’s lips.

In experimentation with smoking apparatus of the type seen in the
drawings, it was found thét if a cigarette was smoked in such a way that the
fireball came near the opening of the cigarette holder 50, the following puff of
the cigarette was very hot and unpleasant. In one aspect of the smoking
apparatus, provisidn is made for sensing the position of the fire ball within the
tube 52 and providing # signal to the smoker to smoke the cigarette no further.

In Figures 9A to 9C, one approach is illustrated, wherein a thin
U-shaped temperature sensor 78 is fitted in the slot 230 of the mounting
element 46. The sensor 78 provides a signal to electronic elements of the
system when the temperature sensor senses an increased temperature, so as to
activate an audible or visual alarm to the smoker.

In Figures 9D to 9G, a bimetallic strip 80 is shown for mounting in the
cigarette holder/mounting element 46. The bimetallic strip 80 has a ring -
portion 232 with a depending tab 234. The ring portion 232 fits over a
shoulder 236 of clip 214. The holder 50 with clip and ring in place is fitted
into the bore 208 with the depending tab 234 on the exterior surface 238 of the
element 46. The clip 214 senses in advance the heat of the cigarette ember
which is conducted along clip 214 to shoulder 236 and is transferred to the
bimetallic strip 80. The increase in temperature in the tab 234 causes it to
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-28- located on the collar 172 of the cigarette S%EP (‘E\\l I$HE pure 17.
A protrusion 173 which when aligned with a recess|1 Sg Egewgﬁ ng 182,
al ways | ocates the cigarette holder insert 174 | oye F wh | n
Figure 21. It is also appreciated that the fap s eed nmay al ol be
varied slightly by a suitable switch in conjunctign wth the electrpnics.
- Such variance of the fan -20-

- swing outwardly to position 234a. The change in position of the tab 234
provides a visual warning to the smoker that the "end bf cigarette” has been
achieved and the smoked cigarette discarded preterably in the manner to be
described with respect to Figure 26.

The location of the fireball may also be sensed by temperature-sensitive
chemical materials installed in the body of the side assembly 26. These .
materials sense increased temperature of the cigarette holder 50 created by the
approaching fireball and change colour. An example of a temperature sensitive
strip which indicates temperature by its colour is described in U.S. Patent
5,154,192. Such colour change is visible on the outside of the side assembly
26 and provides a visual warning to the smoker.

In use of the smoking apparatus 10, a cigarette is lit by a smoker and
inserted into the cigarette holder 50 with the mounting element 46 assembled

‘with the filter cartridge 32 and mounted in opening 33. The cigarette is
smoked normally through its filter and exhale smoke is discharged by the
smoker through the exhale filter cartridge 36. The fan 24 is activated by an
| on-off switch. | |

- Alternatively, the smoking apparatus 10 'may be provided with a

flameless lighter to enable the cigareite to be lit while located within the unit.
In.this regard, a variety of structures of flameless lighters are known. Such
devices generally require a source of fuel and an ignition catalyst, with some
means of bringing fuel and catalyst into contact. One form of device is seen
in Figure 11, which employs an air pump to activate the generation of heat.
The fuel cell 240 has a pump 242 and ignition module 244. The fuel cell is
positioned in the smoker’s accessory 10 in a inannet, such that, when activated,
it directs a stream of hot gases at the end of the cigarette to ignite same. The
fuel cell is then turned off by releasing switch 246.

Electronics, which will be discussed in more detail in relation to Figure
20, may be provided with the smoking apparatus 10. The electronics enable,
following activation of the electronic circuitry, fan start-up to be effected
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rate to maintain the slower bumrate without affe ng taste and i1 hvour.
The converse applies, of course, for the Iess denge cigarette. In
Figure 23, the |lit cigarette 90 is showpg.n the | ' ' the

cigarette tube 132. The heat fromthe cigarette enber 302 rises, as shown
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The air flows along igarette 90 and picks up the sidestreamcigarette
- smoke ri si ngo iprovidgifon visal afid/ormandiblenindidationethal theccighrettehhasr begnon above

the cigarette 90 and as well cool s the cigarette tube 132. Such coolin
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operation to cool down and vent the unit with clean outside air.

An alternative for the smoker’s accessory is described in respect of .
Figures 12 through 30. The smoker’s accessory 80 comprises a central body
82 which includes the exhaust fan, the rechargeable battery 84, the switch for
turning the unit on and off and the related electronics for controlling the
operation of the unit. The sidestream smoke filter cartridge is housed in
housing 86. The cigarette holder 88 holds a cigarette 90 with the filter tip
portion 92 exposed so that the user may place their lips on the cigarette and
inhale in the normal manner. Apertures 94 are provided in the cigarette holder
88 to provide for the entrance of fresh air to within the sidestream smoke filter
cartridge to balance a pressure drop created in housing 86 due to a user
inhaling on the cigarette or the fan exhausting air from the housing.

The exhale smoke filter cartridge is housed in housing 96. The housing
96 has a grill portion 98 in the sidewall 100. A mouth piece 102 has an exhale
filter connected thereto. The user can place his mouth on the mouth piece 102
and exhale into the exhale filter cartridge. The sidestream smoke, as filtered
in housing 86 is exhausted into the housing 96. Both the filtered sidestream

~ smoke and filtered exhale smoke is then released to the surroundings through
grill 98. '
' As shown in Figure 13, an embodiment of the invention contemplates the .
' basic version of the smokers’s accessory 80 with the sidestream smoke filter
cartridge and housing 86 and cigarette holder 88. The central body 82 is the
'same with the rechargeable battery 84. However, the unit does not have the
exhale filter portion. Instead, a decorative grill 104 is connected to the central
body portion 82 and is provided with a grill openings 106 througﬁ which the

filtered sidestream smoke may be exhausted. In this circumstance the user may
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cooling the cigarette tube 132 prevents hegt {build-u a
charring of the cigarette paper and thereby mai mﬁsﬁﬁié)ﬂé%h
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cigarette
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An exampqg offra%nxtndfe_gecnede% egcgfle q.’ﬂ%’esri unit fsagﬁc;\% in Figure 14.
An exhale smoke filter cartridge is housed in housing 108. The exhale filter |
cartridge is connected to a mouth piece 110. The housing 108 includes a grill
112 with all other sides being sblid. The user may readily carry the exhale
smoke filter device in hand which may facilitate use of the sidestream smoke
filtering device held in the other hand.

In view of the exhale smoke filter cartridge operating independently of
the sidestream filter cartridge, such exhale smoke filter cartridge may be
located on any part of the sidestream filter unit of Figure 13. As shown in
Figure 15, according to this particular embodiment, the smoker’s accessory 114
has a body portion 116 which carries the rechargeable battery 118 as well as
the fan for drawing air from the housing 120 for the sidestream cigarette smoke
filter. The housing 120 has a cigarette holder 122 secured thereto as with the
other embodiments. The fan in the body portion 116 draws fresh air into the
cigarette tabe through the opening 124 and the fan then exhausts the cigarette
~ smoke to the surroundings immediately adjacent the body portion 116. The
exhale smoke filter is housed in housing 126 to which a mouth piece 128 is |
attached. The filtered exhale smoke is then released to the surroundings
through grill 130.

The embodiments of Figures 13, 14 and 15 demonstrate the flexibility
in the design and use of the smoker’s accessory in accordance with this
invention.

The cutaway view of the smoker’s accessory 80, as shown in Figure 16,
demonstrates in further detail the manner in which the fan exhausts the filtered
sidestream smoke. The sidestream smoke filter cartridge 86 comprises a
_cigarette tube 132 in which a lit cigarette 90 may be placed. The lit cigarette
133 may be inserted in the cigarette tube 132 by' passing the lit cigarette
through the cigarette holder 88 which has an insert 134 having a bore 136

e fresh air in
sual taste and
e 24. The lit

the cigarette
ITter unit 148. The end of the

4ng gxbaled sigaretie smoKeangt h as the central
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hol ding the cigarette by way of the insert 174t CE@&W\SFHE% the insert

is such to receive snugly the cigarette and iptain the filter{portion 134
external of the holder. The cigarette hol der &l $0 hdFEB9N7ecks$ portion
306 which has an internal diameter slightly gfefter than the {li pneter of
the end portion of the -23- -

therein through which the cigarette 90 is pushéd to locate ihe lit cigarette in the
cigarette tube 132. The lit cigarette 133 is pushed into the cigarette tube until
o_hly the filter tip 135 projects outwardly of the holder 88. The user may then
smoke the cigarette in the normal manner by inhaling on the filter tip 135 to
draw smoke away in the direction of arrow 137. The cigafette holder 88 is
provided with a plurality of openings 138 through which fresh air is drawn. -
The fresh air travels in the direction of arrows 140 along cigarette 90 and over
the lit ember 142. The fresh air is drawn through the opening 138 by the
operating fan 144. The sidestream smoke as picked up by the fresh air 146
travels through the filter element 148 in the direction of arrows 150 and along
the interior of.the housing 86 in the direction of arrows 152 and into the inlet
of the fan 144 in the direction of arrows 154. Since the smoke has been
filtered of particulate material and optionally of the gaseous components, the
fan may exhaust the air through its outlet 156 and through the grill portion 98
of the housing 96. If the filter element 148 only filters out the particulate
. material then a second filter element may be provided which removes the
gaseous compoﬂents. That second filter element may be provided over the
particulate filter cartridge 148 or it may be .provided at the grill 98 of the
exhale filter housing 96.
The fan ﬂdw rates may vary depending on fan shape and motor power.
It is appreciated that the fan is powered most conveniently by an electric motor.
However, the motor may be a wind up mechanical spring drive or a flywheel
having a starting device. .
It is appreciated that the fan selection is such to provide a flow rate which
removes the sidestream smoke from the tube to ensure desired smoking taste |
" and flavour. The selected flow rate is not too high because a high flow-rate
expedites cigarette burn rate to an extent which decreases the number of puffs
per usual smoking period to an unacceptable low number.
The exhale filter cartridge 158 has a filter element 160 with the mouth
piece 102 attached thereto. The user exhales in the direction of arrow 162 into
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rechargeable battery pack 84. A suitable switch may be provided on the central
unit 82 for turning the fan on and off. Details of the operation of the smoker’s
accessory in respect to its electrical controls is described in more detail in |
respect of Figures 19 and 20.
The assembly of the sidestream filter and the exhale filter is described
~ in respect of Figures 17 and 18. The sidestream filter cartridge 168 comprises
the filter element 148 and the cigarette tube 132. The end portion 170 of the
cigarette tube fits within the cigarette holder 88. A collar 172 has an internal
diameter slightly larger than the external diameter of the end 172 of the
cigarette tube. As with the embodiments of Figure 8, two different sizes of
cigarettes are accommodated by inserts 174 and 176 having reduced shoulders
178, either of which is press fitted in the bore 180 of the cigarette holder
| inounting unit. The apertures 138 are provided to introduce fresh air to within
the cigarette tube 132. The diameter of the filter unit 148 is less than the
diameter of the opening 182 in the front wall 184 of the housing 86 for the
- sidestream filter cartridge. This permits assembly of the holder 88 on the end
~ 170 of the filter cartridge before it is placed within the housing 86 by inserting
it through the opening 182. It is understood however that if it is necessary to
| provide a filter unit 148 that is larger in diameter than the opening 182 the
cigarette holder 86 may be removéd from the opening 182 and the sic:iestream
smoke filter cartridge be removed through the opening 186.

A ridge 188 is provided around the perimeter of the opening 186. The
ridge fits within a corresponding groove on the side of the central unit 82 as
shown in Figure 19. The groove 190 extends around the side 192 of the
central body portion 82. The side 192 has the inlet 194 for the fan 144. On
the side 192 are depressible detents 196 which are snap fitted into the



Simlarly, the exhale filter cartridge 158, to whic : 102 is
connected, is suspended in the housing 96. The nout p|$ ég S ja jrecess
310 which snugly receives the reduced end portion 2 i8% o flit of
‘the reduced end portion 254 in the recess 310 securjes| the exhale fllter

el enent 158 within the housing 96. As with the sidgstreamfilter elerent,
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smoke filter cartridge is readily connected to and removable from the central

component 82. In this particular embodiment the detents, in combination with
the depressions 198 provide for a quick snap connection of the housing 86 to -
the central unit 82. Furthermore, a seal is ensured for the housing by ridge
188 fitting within the groove 190 to ensure that all sidestream smoke drawn
through the filter unit 148 passes to the fan inlet 194.
| The exhale filter arrangement is somewhat similar to that for the
- sidestream filter arrangement. A housing 96 is provided for the exhale filter
cartridge 158. The filter cartridge 158 is tubular in nature with a reduced end
portion 254. The mouth piece 102 has a collar 256 with an internal diameter
slightly greater than the end portion 254 of the exhale filter element 158. The
end portion 254 is inserted in the mouth piece 102. The diameter of the filter
unit 158 is slightly less than the diameter of the opening 258 in the housing
‘front wall 260. This permits positioning of the exhale filter unit in the housing
96. The housing 96 can be relmably connected to the central body portion 82
by way of detents 262 snapping into the depressions which are provided in the
lower wall 266 at positions 264. Similar depressions are provided on the
underside of the upper wall 268 to receive the corresponding depressible detents
262. Around the perimeter of the opening 270 of the housing 96 is a ridge
~ 272, The ridge 272 is received in a groove in the other side wall of the central
body portion 82 to form a seal to ensure that while the fan is operatmg that all -
filtered exhaled smoke is mtroduced to the surroundings through the grill
elements 98. |
As shown in Figure 19, the central body portion 82, which houses and
supports the fan 144, has the rechargeable battery pack provided therein. The
rechargeable battery pack may be removed from the unit 82 for purposes of
charging. The battery pack i; provided with charging terminals 274. Instead
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of removing the battery pack for purposes of recharging, the entire unit can be
set on a cradle or the like, as shown. in Figure 10, where the cradle has
terminals which connect with the recharging terminals 274 for the battery. It
is appreciated that the appropriate electronic circuitry is included in the
rechargeable battery system such that if contact is made across terminals 274
the battery will not discharge. ,
As shown in Figure 20, the central body 82 has an integrated circuit 276
to which the fan is connected via lead 278 and to which the batteries are
connected via lead 280. The rechargeable terminals 274 are shown as
connected to the battery pack 282 via leads 284. Also provided within the
smoker’s accessory 80 is a first teinperamre sensor 286 and second témperature
‘'sensor 288. A rate of air flow sensor is provided at 290. As described with
respect to the first embodiment of this invention, the electronic circuitry of this
invention performs several controlling functions. Instead of the temperature
'sensbrs visually indicating "end of cigarette” by either a bimetallic tab moving
-or a colour change, this can be accbmplished with the controller circuit 276.
The first temperature sensor 286 senses when a lit cigarette is placed in the
cigarette tube 132. The temperature sensor 286 may be any of the well known
types of thermal couples which develops a signal for the controller through lead
292. Similarly, temperature sensor 288 is connected to the circuit 276 via lead
294. Temperature sensor 283 senses the "end of cigarette” to signal the user
that it is time to remove the lit cigarette from the smoker’s accessory 80.
Circuitry 276 may be equipped to power an audible and/or LED to sigml the
user with either or both a lamp being lit and a buzzer being sounded.
Furthermore, temperanire sensor 286 in determining the presence of a lit
cigarette can also actuate a signal that the fan is malfunctioning or the switch
shown in dot at 296 has not been turned on to actuate the fan 144. Similarly,
temperature sensor 288 upon sensing "end of cigarette" can actuate through the
circuit 276 a visual and/or audible indicator to signal removal of the lit

cigarette. The system may also be automated to turn the fan on automatically
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The filter cartridges for the sidestream smoke and the exhale smoke
should be replaced from time to time. For most applications the filters would -

be changed every 12 to 20 cigarettes smoked. If the user forgets to replace the
cigarette filters, a drop in efficiency of the filters results by virtue of the filter

- becoming clogged. The clogged filter develops higher and higher pressure
drops where the air flow sensor 290 senses when the flow of air, as generated
by the fan 144, drops below a predetenhined minimum. That is normally due
to overclogged filter elements or perhaps a malfunctioning fan. In either event,
when the air flow drops below a predetermined minimum as sensed by the air
flow rate sensor 290, the circuitry as connected to the sensor 290 via lead 298
‘provides a visual and/or audible alarm to change the filters or check the
operation of the fan 144. | '

It is appreciated that.with the sophistication of the electronics in the _
circuit 176, there are several diagnostic and monitoring functions which may
be performed to always ensure optimum performance for the ‘smoker’s

~ accessory 80. As discussed with respect to Figure 8 the cigarette holder 88
* which includes an insert 174 for holding a lit cigarétte is offset from the central
axis of the cigarette holder body portion 88. The purpose of offsetting the
insert 174 is to position the lit cigarette in the lowér portion of the cigarette
tube. As shown in Figure 22, the cigarette tube 132 has the lit cigarette 90
positioned in the lower region, generally designated 300 of the cigarette tube |
132. The smoker’s accessory 80 may be provided with feet to ensure that
when the user sets the unit down on the table, the cigarette 90 is lowermost in
the tube 132, that is the insert 174 is in the relative position shown in Figure
-21. To ensure that insert 174 is always lowermost with respect to the tube 132

when the unit is set down on the table or the like, a locator device may be
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si destream and exhale filters is shown in Figures 27 through 30. As shown
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di scussed \M6 h respect to Figure 16, a |lit cigarette is placed in the
cigarette tlbe 334. The cigarette tube 334 is connected to the inlet region,

It is also appreciated that the fan speed may also be varied slightly by

a suitable switch in conjunction with the electronics. Such variance of the fan
speed may be desired to compensate for cigarettes of different densities from
different countries. Dense cigarettes have a slower burn rate so that fan speed
may be slightly increased to ensure sufficient fresh air flow rate to maintain the
slower burn rate without affecting taste and flavour. The converse applies, of
course, for the less dense cigarette. '

In Figure 23, the lit cigarette 90 is shown in the lower portion 300 of the
cigarette tube 132. The heat from the cigarette ember 302 rises, as shown by

. lines 304. Air drawn into the cigarette tube 132, travels in the direction of
arrow 146. - As previously discussed with respect to Figure 16, the fresh air is
brought in through apertures 138 of the cigarette holder. The air flows along
the cigarette 90 and picks up the sidestream cigarette smoke rising in region
304. The movement of the air cools the regibn above the cigarette 90 and as
well ‘cools the ciéaret_te tube 132. Such cooling action avoids the cigarette
ember 302 .overheating the cigarette tube 132. Furthermore, the fresh air in
cooling the cigarette tube 132 prevents heat build-up so as to avoid charring of
the cigarette paper and thereby maintaining the usual taste and flavour of the
smoked cigarette.

The relative prOpoﬁions of the various éompqnents of the smoker’s
accessory is shown in Figure 24. The lit cigarette 90 as inserted through the
insert 174 extends along the cigarette tube 132 to an extent that is short of the
filter unit 148. The end of the cigarette 90 preferably does not contact the
filter element 148 to avoid the heat of the cigarette ember 302 destroying- the
physical characteristics of the filter element 148. The housing 86 is the same
length as the cexitral body portion 82 where the front face of the housing carries
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the cigarette holder 88. The cigarette holder serves the function of hiolding the

 cigarette by way of the insert 174. The bore within the insert is such to

receive snugly the cigarette and maintain the filter portion 134 external of the
holder. The cigarette holder also has the recess portion 306 which has an
internal diameter slightly greater than the diameter of the end portion of the

cigarette tube 132. The cigarette tube is inserted down to the base 308 of the .

recess to ensure a secure fitment of the end of the cigarette tube within the
holder 88. With such secured fitment of the end of the cigarette tube in the
holder 88, the cigarette tube can be suspended within the housing 86 where the
cigarette tube does not contact the interior of the housing. In this manner, the
distal end of the cigarette sidestream filter cartridge does not have to be
supported. Although with certain arrangements support may be provided by
a device within the enclosure 86 receiving the filter end to support it and
preventing it from becoming dislodged from the holder 88. The friction fit for

‘'the end of the cigarette within the holder 88 is sufficiently air tight to prevent

any cigarette smoke escaping from within the cigarette tube, hence all
sidestream smoke is pulled through the filter element 148 before discharge to

Similarly, the exhale filter cartridge 158, to which the mouth piece 102
is connected, is suspended in the housing 96. The mouth piece 102 has a
recess 310 which snugly receives the reduced end portion 254. The friction fit
of the reduced end portion 254 in the recess 310 secures the exhale filter
element 158 within the housing 96. As with the sidestream filter element, if

support is required at the distal end of the filter, a suitable support may be -

provided within the housing to receive loosely the distal end of the filter.

In respect of the relative proportions of the size of the cigarette tube to
the size of the cigarette 90, the ratio of the diameter of the m}o have a bearing
on the flavour and taste of the inhaled smoke. One of the difficulties with the
prior art devices is that the cigarette tube was usually less than 1% times the

diameter of the cigarette. Hence, the cigarette tube was very close to the paper
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with an inner diameter at least about 1.5 times the diameter of the cigarette, the
taste and flavour of the cigarette is greatly improved.

As shown in Figure 22, the cigarette tube 132 is slightly greater than 2
times the diameter of the cigarette to ensure sufficient space such that the
cigarette paper nor the cigarette tobacco overheat§ during the smoking process.
The flow rate provided by the fan 144 is sufficient to ensure that incoming
fresh air in the direction 146 of Figure 23 maintains the cigarette at a proper
temperature, that temperature being similar to the temperature of the cigarette
when smoked in a normal environment. ' .

When the electronics of Figure 20 indicate the "end of cigarette™ or the
indicators of Figure 9 do so, the lit cigarette is then removed from the cigarette
‘holder 88 by simply pulling on the filter portion and removing the lit cigarette.
"To ensure a quick disposal of the cigarette before a significant amount of
cigarette smoke can escape to the surroundings a pouch 312 is provided which
may have a paper exterior 314 and a aluminum foil interior 316. The lit
cigarette 318 may be quickly deposited within the open end 320 of the pbuch.
The flap portion 322 of the pouch is folded over to reduce flow of air to within
the pouch and thereby extinguish the lit cigarette 318, as shown in Figure 26.

A second alternative embodiment for the sidestream and exhale filters is
shown in Figures 27 through 30. As shown in Figure 27 the sidestream filter .
~ cartridge 324 has a filter element 326 which is tubular in shape as with the
filter element 32 of the sidestream filter of Figure 5. The tubular filter element
326 has an end cap 328 which seals the distal end of the filter element. An
élongate chamber 330 is provided within the filter element which has an inlet
region 332. As discussed with respect to Figure 16, a lit cigarette_ is placed in
the cigarette tube 334, “The cigarette tube 334 is connected to the inlet region
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the end 338 for insertion in an appropriate holder such as the cigarette holder
32 of Figure 16.

As shown in Figure 28, the tubular filter element 326 comprises an inner
filter element 342 and an outer filter element 344. The inner filter element 342
is made up of multiple layers of sheet material 346. The sheet material 1.18 is
layered to form a plurality of layers of filter material in the radial direction, as -
indicted by arrow 348. The sheet material may be formed of the micro-fibre
material described in respect of the high efficiency low pressure drop micro-
fibre for the filter 58 of Figure 5. 'I'he micro-fibre material may be either of
a suitable micro-fibre forming composition which includes materials of mineral,

metal, polymer or any other elemental material capable of being formed into

the micro-fibres. A preferred polymer is polypropylene, although it is

appreciated that there are several other polymeric materials available which
may be spun to form the micro-fibres of the layered product. The process for
forming such micro-fibres is described in the aforementioned applicant’s issued
Canadian Patent 1,057,924. The process by which those fibres are formed into
a suitable layer is described in Canadian Patents 1,278,659 and 1,311,889.

The alternative embodiments 'fqr the filter element, as described with
respect to Figure 5 and Figure 27 have somewhat different efficiencies. It has
been found that a single layer of the micro-fibre material 58 of Figure 5 is not -
as efficient as the multiple layers of micro-fibre material 342, as shown in
Figure 28. By virtue of layering the micro-fibre sheet material, the filtering
action is substantially enhanced to remove for a specific radial thickness
substantially all of the particulate components thereby only leaving the gaseous
components to be removed by the outer filter 344,
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The second filter component which surrounds the first filter component
is preferably made of activated carbon to adsorb the gaseous components not
trapped by the inner filter element 342. It is appreciated that the outer filter
element 344 may however be made of other types of material for adsorbing
gaseous components such as zeolites sold by Union Carbide under the trade
mark Silicalite and as previously used in cigarette filters such as in U.S. Patent
3,327,718. When powdered zeolites, activated carbon or the like are used, the
outer filter 344 may be provided by holding the powdered material around the
inner filter by use of a porous mesh or the like. Although the mesh is porous
to air flow, it retains the fine powdered material in the desired shape.

A preferred outer filter material is made of activated carbon fibre which
is provided in sheet form. The outer filter element 344 may be made in the
form of a single sheet of a desired thickness or altermatively, the sheets 350
hay be layered as shown in Figure 28 to develop the desired thickness for the
outer filter element 344.. The activated carbon fibres for the sheets 122 may
be obtained from various sources of supply, for example, from Futamura
Chemical Industries of Nagoya, Japan.

" The cigarette tube 334 has its innermost end 336 secured between the
outer filter element 344 and the inner filter element 342. The layers 346 are
compressed to some extent in region 352 such that they can be positioned
within the inside of the inner end 336 of the tube 334. The outer filter element
344 is then positioned on the outside 354 of the cigarette tube 334. Preferably,
adhesive is used to adhere end 336 to the inner filter element in region 352 and
the outer filter element in region 356.

The cigarette tube 334 is preferably formed of layers of material 340.
The layered tube 334 has sufficient structural rigidity such that when the open
end 338 is secured to the cigarette holder 88 of Figure 17 the tube is suspénded
within the housing of tﬁe smoker’s accessory.

It is appreciated that the layers for the cigarette tube 334 may be formed
of a variety of materials. It is also appreciated that the cigarette tube may be
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to inhibit ignition of the _carbon paper by the glowing cigarette. There are

several suppliers of carbon paper which may or may not include a fire
retardant. The carbon paper typically has a thickness in the range of 0.1 mm
to 2 mm and is non-porous to the smoke particles. That is, when the cigarette
is burning within the cigarette tube particles cannot escape through the cigarette |
tube so that all sidestream smoke as emitted by the burning cigarette must pass
through the filter element 326.

It is appreciated that such carbon paper may be porous to air unlike the
alternate structures such as the glass tube. In accordance with a preferred
embodiment of the invention, it has been found that a marginal porosity to air
foi' the cigarette tube is beneficial. That is, the tube material is porous. to air
under high air pressure, but continues to be non-porous to the cigarette smoke

| particles and gaseous components.

We have also determined that the cigarette tube ranges in diameter from
about 1.5 times the diameter of the cigarette and greater. It has been found
that for cigarette tubes having diameters less than about 1.5 times the diameter
of the cigarette, the tube material is hence to close to the lit cigarette and
charring or overheating of the cigarette occurs which leads to unsatisfactory

| - smoke taste. In view of the tube cross-section being of a variety of shapes it'
is understood that diameter for the tube is intended to cover the average width
dimension of the tube interior. Alternatively, it is understood that the minimum
size of tube relative to cigarette diameter may be determined by relative cross-
sectional surface areas. The cigarette tube therefore has a cross-sectional
surface area of at least about 1.5 times x which is equal to about 4.7 times the
cross-sectional surface area of the cigarette. ‘
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the outer filter element 344 extends beyond the inner element 342, the thickness

of the cap 358 so as to provide a flush end for the sidestream filter cartridge.
Figure 29 shows an alternative embodiment for the exhale filter 158.
The exhale filter has an inner filter element 360 and an outer filter element
362. The exhale filter element 158 has its distal end closed by a cap 364 which
~ may fit between the inner and oﬁter filter elements and be shaped as per the cap
- 328 of Figure 28. The cap 364 may be glued in position where the outer filter
element 362 extends beyond the inner filter element 360, the thickness of the
cap to provide a flush end for the filter element 158. The inner filter element
360 may be formed of the same micro-fibre material used in the inner filter
element of Figure 28. Siniilarly, the outer filter material 362 may be formed
from a.sheet of activated carbon fibre used in the outer filter element 344 of
Figure 28. Also, the several alternatives for the inner and outer filter
materials, described with respect to Figure 28 may aiso be used in the exhale
filter of Figure 29. |
: The inner tabular filter material 360 has an inlet end 366 which extends
" beyond the end portion 368 of the outer filter. The inlet end portion 366 is
shown in more detail in Figure 30. The layers 370 of the inner filter 360 may
be glued together or may be encased in an outer ring 372 to give that projecting
portion 366 sufficient structural integrity such that it may be inserted in a
suitable mouth piece such as mouth piece 102 of Figure 18. As shown in
Figure 30, the inner layers 370 of the micro-fibre material may be considerably
thinner than the outer layers 374 of the activated carbon fibre material.
The size and packing weight of the inner filter material may be in the
same range as with the inner filter material of Figure §, that is, a thickness in
o the range of about 0.3 mm to about 6 mm and a packing weight in the range
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of about 5 g/m? to about 500 g/m? based on this thickness range. The
individual sheets of material may have a thickness in the range of about 0.1 mm
to about 3 mm. The preferred ranges for the packing weight is in the range of
about 10 to about 200 g/m? for a sheet thickness of about 0.15 to about 3 mm
and the especially preferred range of packing weight in the range of about 10

g/m? to about 50 g/m?* for the same sheet thickness. The micro-fibre material |

is especially useful in removing cigarette smoke particles as small as about 0.2

" microns in diameter and greater. The preferred size for the micro-fibres in the

inner filter is in the range of about 0.5 to about 2.5 microns. The sufficient
fadial thickness of the charcoal fibre filter is normally in the range of about 1
mm to about 7 mm. '
The micro-fibre material is particularly efficient in the removal of
particulate components having sizes in the range of about 0.2 microns and
greater. It is appreciated that in varying the thickness of the fibre the entire
range of smoke particulates can be removed even including those having sizes

less than about 0.3 microns. Although the principle of filtration by the micro- |

fibres is not very well undérstood, it is thought that the diameter of the particles
of the cigarette smoke are in the range of about 0.1 to about 0.6 microns. The
small diameter of the micro-fibres used in the filter avoid displacement in the
direction of travel of the particles such that they collide directly with the micro-
fibres and are then held by the micro-fibres. This is in contrast to the normal

" thicker fibres typically employed in conventional cellulose acetate filters.

Those fibre sizes are normally in range of about 10 to about 25 microns which

causes a displacement in the air flow aroupd the fibre so that the particles are

diverted from colliding directing with the fibres. This has been demonstrated

by testing on several occasions where filter material of the significant thicker '

diameter fibres is far less effective in removing the smaller particulates than the
micro-fibre material having diameter sizes in the range of about 0.1 to about
10 microns and preferably less than about 5 microns. In some applications the

preferred fibre size may range from about 0.5 to about 2.5 microns.
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porous to air under high air pressure, but continues to be non-porous to
t he ci gar et the release of sidestream smoke and or exhale smoke to the surroundings. The

user experiences the same sensation in respect of inhale and exhale as
experienced in smoking a cigarette in a normal environment; The exhale filter -
has a sufficiently low pressure drop to permit almost effortless exhale yet attain
the desired degree of filtration of the exhale smoke. The user experiences the
normal taste and flavour in smoking the cigarette as would be experienced in

* smoking the cigarette in normal surroundings. Hence, the smoker’s accessory

is very attractive to the smoker when the smoker is constrained or restricted in
respect of where cigarettes may be smoked. The units are particularly useful
in confined spaces, such as aircrafts, buses, trains, cars, the workplace, home
environments and the like where the either the smoker is required to use the
smoker’s accessory or voluntary chooses to use the accessories so as to not
release noticeable traces: of cigarette smoke.

Although- preferred embodiments of the invention are described herein
in detail, it will be understood by those skilled in the art that variations may be
made thereto without departing from the spirit of the invention or the scope of
the appended claims.
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burning cigarette, comprising:

an exhaust fan, .

means for supporting said exhaust fan, said support means having a -
sidewall with an inlet for said fan,

a sidestream smoke filter cartridge having a cigarette tube in which a
bﬁrning cigarette is placed, said cigarette tube being at least as long as a
cigarette to be smoked and having a diameter at least 1;5 times the diameter of
a cigirette, said cigarette tube being non-porous to sidestream cigarette smoke
particles,

a porous low pressure drop tubular filter element at an end of said
cigarette tube for removing sidestream smoke, said filter element having an
inlet end for sidestream cigarette smoke to enter an inner elongate chamber
within said tubular filter, said tubular filter having a closed end opposite said
inlet end, | _

means for connecting a first end of said cigarette tube to said inlet end
of said filter element whereby sidestream smoke to be filtered flows along said
cigarette tube, into said inner chambet ‘and radlally outwardly through said
tubular filter element,

a housing for said sidestream smoke filter cartridge,

said housing having a front end waﬂ with an opening provided therein,

a cigarette holder having a bore into which a lit cigarette may be -
inserted, such cigarette being suﬁportéd in said cigarette tube by said holder,

' means for mounting said cigarette holder in said housing opening,
means for securing a second end of said cigaretté tube to said cigarette
holder whereby a lit cigarette in said holder is positioned in said cigarette tube,
fresh air inlet means for providing fresh air inside said cigarette tube

R 0 EAD R

adjacent said second end of said cigarette tube,



| . |REPLACEMEN] dhELI |
The cl-esed—end for the filter element 326 is provid a{;oy cap 328. Thé cap
0

328 has an annul ar ridge 358 which is positioned bgt D 3HEB i199%er |fifl ter

ldte@r fllter 344. The annul ar gorlti on 358 rmay Qe
= '

said exhaust fan drawing fresh air from said fresh air inlet along said
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cigarette tube and over a lit cigarette, sidestream smoke from a lit cigarette
being drawn through said filter cartridge, such filtered air stream being drawn
through said housing outlet and into said fan inlet for exhaust by said fan.

2. A smoker’s accessory of claim '1 wherein said housing is separate from
said fan support means,
means being provided for connecting said housing to said fan support
means sidewall, said housing having an outlet in communication with said fan
~ inlet, and '
| means for sealing said connection of said housing to said fan support

means sidewall.

3. A smoker’s accessory of claim 2 wherein said housing has an open side
which provides said housing outlet in communication with said fan inlet,

said sidewall of said fan Suppoﬁ means and remaining walls of said
-housing defining a chamber in which said filter cartridge is positioned by said

securing means.

4. A smoker’s accessory of claim 1 wherein said fresh air inlet means is
provided in said cigarette holder.

5. A smoker’s accessory of claim 4 wherein said fresh air inlet is a
plurality of holes provided in said cigarette holder to permit fresh air to be
drawn by said fan into said cigarette tube. |

6. A smoker’s accessory of claim 5 wherein said bore in said cigarette
holder is offset in said holder to position a held cigarette in a lower portion of
said cigarette tube, said cigarette holder and said housing opening having

cooperating means to register said cigarette holder bore with said lower portion

* < L ] S *
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7. A smoker’s accessory of claim 4 wherein said securing means comprises
a recessed portion in said cigarette holder, said second end of said cigarette
tube being fitted in said recessed portion, said cigarette holder having a
projection surroundiﬁg said recessed portion, said projection having a shape
corresponding to said opening, said projection being fitted in said opening to
secure thereby said cigarette tube to said housing opening, said fit of said
cigarette tube second end in said recessed portion and said fit of said projection
in said opening providing a seal between said cigarette tube and said opening
whereby fresh air is only drawn in through said inlet means in said cigarette
bolder, said cigarette holder being removable from said opening with said
cigarette tube attached to permit filter cartridge replacement.

8. A smoker’s accessory of claim 7 wherein said bore of said cigarette
holder is provided in a removable insert for said cigarette holder, a plurality of
removable inserts having different sized bores to hold corresponding different
sized cigarettes, any one of said inserts being msertable in sa1d holder to
support a correspondmg sized c1garette

9. A smoker’s accessory of cleim 1 wherein said bore of said cigarette .
holder extends through said holder to permit insertion of a lit cigarette through
said holder with a filter tip portion of such lit cigarette extending outside of
'said holder to permit a smoker’s lips to contact such cigarette. filter tip.

10. A smoker’s accessory of claim 2 wherein said means for suppbrting said
exhaust fan comprises a body portion having said sidewall with said fan inlet
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portion, said control means controlling supply of power to said exhaust fan.

11. A smoker’s accessory of claim 10 wherein said powering means is a
battery or an external source of electrical power for an electric motor of said
exhaust fan or said powering means is a spring wind-up device to drive said
exhaust fan.

12. A smoker’s accessory of claim 10, wherein said connecting means
connects said housing to said body portion with said sealing means sealing such
connection, said connection means being releasable to permit opening of said
sealing means and removal of said housing from said body portion to facilitate
removal of said filter cartridge.

13. A smoker’s accessory of claim 1 wherein said tube is a paper
impregnated with activated carbon.

14. A smoker’s accesSory of claim 13 wherein said paper is thinner than
* desired thickness for tube wall, several layers of said paper being used to make
up said desired tube wall thickness.

15.° A smoker’s accessory of claim 1 wherein said tubular filter element |
comprises: ' _

an inner tubular filter consisting of micro-fibres for removing particulate
material from sidestream cigarette smoke, said inner filter having saic} inlet end,
said closed end and said inner elongate chamber, said micro-fibres having an

average diameter in the range of about 0.5 to about 10 microns and being made
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from a suitable fibre forming composition,
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an outer filter shell surrounding said inner filter, said outer filter shell
consisting of activated carbon material held by a support matrix which is porous
to air flow,

said inner tubular filter being of sufficient radial thickness to remove
substantially all particulate component from cigarette smoke passing radially
from said inner elongate chamber through said tubular filter, said micro-fibre |
filter material having a low pressure drop to permit an air stream to flow

. through said filter with minimal resistance to such flow,

said activated carbon outer filter shell being of sufficient radial thickness
for adsorbing substantially all gaseous components of cigarette smoke from
such filtered sidestream cigarette smoke,

said inner tubular filter in combination with activated carbon outer filter
providing a filtered air stream substantially free of cigarette smoke for
discharge into surroundings. |

16. A smokér’s accessory of claim 15 wherein said inner tubular filter
comprises:
several overlaid layers are of a thin sheet of micro-fibres formed from
a polymeric material, said sheet having a width which defines a length
dimension of said tubular filter, | )
said layers of polymeric material providing a stage-wise removal of _
particulates from cigarette smoke to enhance thereby filter performance.

17. A smoker’s accessory of claim 16 wherein said activated carbon material
is in the form of activated carbon particles held by a mesh support, said
particles of activated carbon being held in place about said inner tubular filter
by said mesh support.

* € - L M -8 ' *
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the fibre th®. enf smoker’s accessory of claim I8 wherein sai 1bres is
thinner than said sufficient radical thickness of said activated carbon filter, said
mat is wrapped around said inner tubular filter to form several layers of said -

sufficient radial thickness.

20. A smoker’s accessory of claim 15 wherein said micro-fibres are of

micro-fibre forming polypropylene, said sufficient radical thickness for said
inner filter being in the range of about 0.3 mm to about 6 mm and a packing
weighi in the range of about 5 g/m? to about 500 g/m? for a sheet thickness in
the range of about 0.1 mm to about 3 mm.

21. A smoker’s accessory of claim 20 wherein said packing weight is in the
range of about 10 g/m? to about 200 g/m?.

22. A smoker’s accessory of claim 21 wherein said packing weight is in the
range of about 10 g/m? to about 50 g/m?.

23. A smoker’s accessory of claim 19 wherein said mner tubular filter
having micro-fibres of a diameter of less than about 5 microns removes smoke

 particles _of about 0.2 microns in diameter and greater from cigarette smoke.

'24. A smoker’s accessory of claim 23 wherein said micro-fibres have a

diameter in the range of about 0.5 to about 2.5 microns.

25. A smoker’s accessory of claim 19 wherein said sufficient radical
thickness is in the range of about 1 mm to about 7 mm. ,
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when in said "on" phase said airflow rate sensor detecting a minimum air flow

rate for fan operation, said airflow rate sensor being connected to said control
means, said control means actuating a signal to a user of a malfunction if said
airflow rate sensor senses an airflow rate below said minimum and a lit
cigarette is placed in said cigarette tube.

27. A smoker’s accessory of claim 26 wherein a second temperature sensor
is located adjacent said second end of said cigarette tube, said second
temperature sensor being connected to said control means, said control means
actuating a signal to a user of "end of cigarette” when said second temperature
sensor senses a burning cigarette near said second end of said cigarette tube.

28. A smoker’s accessory of claim 10 wherein a temperature sensor is
located adjacent said second end of said cigarette tube to sense a burning
cigarette near said second end, said temperature sensor upon detecting a
burning cigarette activating a signal to indicate to a user "end of cigarette”.

29. A smoker’s accessory of claim 10 wherein a temperature sensor is
located at said first end of said cigarette tube to detect a freshly lit cigarette
inserted in said cigarette tube, said first temperature sensor being connected to -
said control means, means for sensing when said fan is in said "off" phase, said
"off" phase sensing means being connected to said control means, said control
‘means actuating a signal to a user of a malfunction if said "off" phase sensing

means senses said fan in said "off” phase and said temperature sensor senses

* c L M S *

a lit cigarette.
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30. A smoker’s accessory of claim 28 wherein said temperature sensor is a

heat sensitive strip which changes colour to indicate “"end of cigarette”.

31. A smoker’s accessory of claim 30 wherein said temperature sensor is a
bimetallic strip which moves to indicate "end of cigarette”.

32. A smoker’s accessory for filtering sidestream smoke emitted from a
burning cigarette and for separately filtering exhale cigarette smoke, said
accessory comprising:

an exhaust fan, _

means for supporting said exhaust fan, said support means having a
sidewall with an inlet for said fan,

a sidestream smoke filter cartridge having a cigarette tube in which a
burning cigarette is placed, said cigarette tube being at least as long as a
cigarette to be smoked and having a diameter at least twice the diameter of a
cigarette, said cigarette tube being non-porous to sidestream cigarette smoke, -

a porous low pressure drop fiiter element at an end of said cigarette tube
for removing sidestream smoke, said filter element being an elongate tubular
element and having an inlet end for sidestream cigaretie smoke to enter an inner

~ elongate chamber within said tubular filter, said tubular filter having a closed

end opposite said inlet end, .
 a first housing for said sidestream smoke filter cartridge,
- said housing having a front end wall with an opening provided therein,

a cigarette holder having a bore into which a lit cigarette may be
inserted, such cigarette being supported in said cigarette tube by said hoider,

means for mounting said cigarette holder in said housing opening,

means for securing a second end of said cigarette tube to said cigarette
holder whereby a lit cigarette in said holder is positioned in said cigarette
tube, fresh air inlet means for providing fresh air inside said cigarette tube
adjacent said second end of said cigarette tube, —

A
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inner elongate chamber within said tubular filter, said tubular filter having a

. closed end opposite said inlet end, said micro-fibres having an average diameter

St
exhal e
he

in the range of about 0.5 to about 10 microns, and being made from a suitable

micro-fibre forming composition, .
~‘an outer filter shell surrounding said inner filter, said outer filter shell

consisting of activated carbon material held by a support matrix which is porous
to air flow, |

said inner tubular filter being of sufficient radial thickness to remove
substantially all particulate components from cigarette smoke passing radially
from said inner elongate chamber through said tubular filter, said micro-fibre
filter material having a low pressure drop to permit an air stream to flow
through said filter with minimal resistance to such flow,

said activated carbon outer filter shell being of sufficient radial thickness
for adsorbing sﬁbstantially all gaseous components of cigarette smoke from
such filtered exhaled cigarette smoke stream, :

an exhale mouthpiece in which a first end portion adjacent said inlet end

~ - of said exhale filter cartridge is fitted to facilitate a user exhaling into said

exhale filter cartridge,

a second housing for said exhale filter cartridge, said second housing
having an outlet to permit exhale through said exhale filter cartridge,

said second housing having a front end wall in which an opening is
provided, |

means for mounting said exhale mouthpiece in said second housing
opening to support sa_id exhale filter cartridge in said second housing,  said

" exhaust fan drawing fresh axr from said fresh air inlet along said cigarette tube

and over a lit cigarette, sidestream smoke from a lit cigarette being drawn
through said filter cartridge, such filtered air stream being drawn through said
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thereto without departing fromthe spirit of the invention or the scope of
the appendegusiig Bhtlet and into said fan inlet for exhaust by said fan.

~ 33. A smoker’s accessory of claim 32 wherein said first housing is separate
from said fan support means, |
first means being provided for connecting said first housing to said fan
support means sidewall, said first housing having an outlet in communication -
with said fan inlet, and |
" means for sealing said connection of said housing to said fan support

means sidewall.

34. A smoker’s accessory of claim 33 wherein said first housing has an open
side which provides said housing outlet in communication with said fan inlet,

- said sidewall of said fan support means and remaining walls of said first
housing defining a chamber in which said filter cartridge is positioned by said

securing means.

~35. A smoker’s accessory of claim 32 wherein second means for connecting
said second housing to said fan support means and/or said first housing is -
provided, said second connecting means connects said second housing to said

fan suppoft means with said front of said second housing in register with said
front end of said first housing, said fan support means having a sidewall in
which an exhaust outlet for said fan is provided, said second housing having an
inlet in communication with said fan exhaust outlet, the filtered air stream from
said exhaust fan flowing over said exhale filter cartridge and out through said
second housing outlet. ' | |

-36. A smoker’s accessory of claim 32, wherein said exhale filter cartridge
~ in cross-section is smaller than said second housing opening, .
said mounting means for said exhale mouthpiece being removable from |
said second housing opening to permit withdrawal of said exhale filter cartridge
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throﬁgh said second housing opening for replacement of said exhale filter

cartridge.

'37. A smoker’s accessory of claim 35, wherein said second connection
means releasably connects said second housing to said fan support means, said
housing being removable from said fan support means to permit replacement
of said exhale filter cartridge. |

- 38. A smoker’s accessory of claim 32 wherein said end portion of said
exhale filter cartridge is an extensién of said inner tubular filter beyond said
outer filter shell to provide a tubular shaped end portion, said exhale
mouthpiece receiving said tubular shaped end portion and means for fitting said
tubular shaped end portion in said exhale mouthpiece.

39. A smoker’s accessory of claim 32 wherein said inner tubular filter of
said exhale smoke filter cartridge comprises: |

several overlaid layers are of a thin sheet of micro-fibres formed from
a polymeric material, said sheet having a width which defines a length

- dimension of said tubular filter,

said layer of polymeric material providing a stage-wise removal of
_particulates from cigarette smoke to enhance thereby filter- performance.

40. A smoker’s accessory of claiﬁ 39 wherein said activated carbon material

of said exhale filter cartridge is in the form of activated carbon particles held
by a mesh support, said particles of activated carbon being held in place

surrounding said inner tubular filter.

41. A smoker’s accessory of claim 39 wherein said activated carbon is in the
form of an integral mat of activated carbon fibres.
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43. A smoker’s accessory of claim 32 wherein said micro-fibres are of -
micro-fibre forming polypropylene, said sufficient radical thickness for said
inner filter being in the range of about 0.3 mm to about 6 mm and a packing
weight in the range of about 10 g/m? to about 500 g/m? for a sheet thickness

' in the range of about 0.1 mm to about 3 mm.

44, A smoker’s accessory of claim 43 wherein said packing weight is in the
range of about 10 g/m? to about 200 g/m?.

45. A smoker’s accessory of claim 44 wherein said packmg weight is in the
range of about 10 g/m? to about 50 g/m?.

46. A smoker’s accessory of claim 45 wherein said inner tubular filter
. having micro-fibres of a diameter of less than about § microns removes smoke
particles of about 0.2 microns in diameter and greater from cigarette smoke.

47. A smoker’s accessory of claim 46 wherein said micro-fibres have a
diameter in the range of about 0.5 to about 2.5 microns. -

48. | A smoker’s accessory of claim 42 wherein said sufficient radical
thickness is in the range of about 1 mm to about 7 mm. .

49. A smoker’s accessory of claim 32 wherein said exhaust fan is powered
by an electric motor and means for varying fan speed to vary thereby flow rate
of fresh air into said cigarette tube,
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exhaust by said fan:
smoke emitted from a burning cigarette (90) comprises

an exhaust fan (144) mounted in a central unit and a
sidestream smoke filter cartridge (86) having a
cigarette tube (52) for a burning cigarette (90), is
Placed alongside the central component. The filter
cartridge (86) is provided in a housing which is
connected to the central fan support. The cigarette
tube (132) is as long as a cigarette and has a
diameter of at least 1.5 times the diameter of the
cigarette. A porous low pressure drop filter element
(148) is provided at the end of the cigarette tuber -
(132) for removing sidestream smoke. The housing has
a front end wall in which the cigarette holder (134)
with the cigarette to be positioned. A fresh air
inlet (138) is provided which permits the fan (144) to
draw fresh air inside the cigarette tube (132) along:
the cigarette and pick up the sidestream smoke from
the lit cigarette (90) for purposes of drawing through
the £filter cartridge (86) before release to the
surroundings. The smoker’s accessory may optionally
be provided with an exhale f;lter (160) so that both
sidestream smoke and exhale smoke is filtered before
release to the surroundings. The filters are high
efficient, low bres_sprg___drop filters which ensure
there is minimal, if any, detectable traces of
cigarette smoke released to the surroundings.

FIGURE 16
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2. A snmoker's accessory of cIa|n11 mhereln said housing is separate

fromsaid fan ‘support neans, - means bei ng provided for connectlng
said housing to said fan support neans sidewal |, ﬁ“ﬂﬂ’vnna-ﬂi m | et
f1a

comunication with said fan inlet, and - e a IS GHUBRRIN

connection of said housing to said fan support nefng
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- 38- 3. A snoker's accessory of claim2 wherein said housi ng has an
open si de which provides said housing outlet in comugtes skl fan
i nlet, said sidewal | of said fan support neans}]SEELA ] of 11
of said housi ng defining a chanber in which said filtgr cartr| dge is
positioned by said securing neans. -2 13FEB 197
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4.

A snoker's accessory of claim 1 wherein said fresh air-.inlet neans

46 .

S provided in said cigarette hol der. 5. A snoker's accessory
of claim4 wherein said fresh air inlet is a plurali “SH ryed in
said cigarette holder to permt fresh air to be dra _BbAg FTa ¢ said
cigarette tube. 6. A snoker's accessory of claymf5 wnheretnasai 4 lhore
in said cigarette holder is offset in-s&i & holder td dosqGREB4I%olqd |
cigarette in a lower portion of said cigarette tube,} daid cigarette |hdl der
and sai d housing openi ng having cooperating neans to rieg+ster—Sai d :
cigarette holder bore with said | ower portion of saifl cigarette tube
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said snoker's accessory having a base for resting on a support surface,
said | ower portion of said cigarette tube being | owernost when said
snoker's accessory is resting on its base. 7. A snoker's accessory of

claim4 wherein said securing neans conprises a recessq
cigarette hol der, said second end of said cigarette tul
sai d recessed portion, said cigarette hdl der having a
surroundi ng said recessed portion,

correspondi ng to said opening, said projection being flitfted in"S ogeni ng
to secure thereby. . said cigarette tube to said housi OPETT Sy d fift jof
said cigarette tube second end in said rBcessed poégf
sai d projection in said opening providing a see_agftMe gaalt
tube and said openi ng whereby fresh air is Miglc awn 4 n t hrough saai d
inlet meants, in.said cigarette hol der, [SiA]lci;ti
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bei ng renovable fromsaid opening with said cigarette tube to permt filter

cartridge replacenent. 8. A snoker's ) Nﬂﬁ@ Fim 7 wherein said
bore of said cigarette holder is provided|i 2 fnNsert for said

cigarette holder; a plurality of renovablg |n er#é h@g&n i fferent sized
bores to hold corresponding different sizpd cidﬁ Bt / gny] one of said
being insertable in said holder to suppgrr h correspondi g [si zed cigarette.
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9. A snoker's accessory of claim1l wherein said bore of -said
ci garettehol der extends through said holder to pern1t |nsert|on of alit

cigarette through said holder with a filter tip :K;~ ] Hrin
cigarette extending outside of said holder to perjav{=at iids to
contact such cigarette filter tip. 10. A snolerf jclaim?2

wherein said neans for supporting said

244




exhaust fan conprises a body portion having said S|de AL
inlet and an opposing sidewal | having an outlet for s i § T an,

bei ng nmounted in said body portlon bet ween said inletja d&s@?&@o
means for controlling "on" and "off" phases for sard

provided in said body portion, ngans for powerilng= auSt'f n
bei ng provided in said body portion, Sai‘d"control neans control | |y
of power to said exhaust fan. 11. A snoker's acces claim 10

wherein said powering neans is a battery or an external source of

el ectrical power for an electric notor of said exhaust fan or said powering

- 80

means is a spring w nd-up device to drive said exhaust fan




12. A snoker's accessory of cIa|n110 wherein said connecting neans '
connects said housing to said body portion with said sealing LSSl ok
such connection, said connection neans being rel easabl e {egppa
of said sealing neans and renoval of said housing from JAPAESEw-
facilitate renoval of said filter cartridge. 13. A sjroker'

of claim1 wherein said tube is a paper 8 npregnated wit
14. A snoker's accessory of claim 13 wherein said pape

desired thickness for tube wall, several |ayers of said baper being used t

make up said desired tube wall thickness.

FIG.15.

P



15. A snmoker's accessory of claim10 wherein a first tenperature sensor
Is located at said first end of said cigarette tube to detect a freshly |it
cigarette inserted in said cigarette tube, said first tenperature sensor
bei ng connected to said control neans, an airflow rate sen i
operation of said fan when in said "on" phase, said airflo EL,&CEHMr{éﬁgT—‘
detecting a mninumair flowrate for - vperation, said i ffrowTare .
sensor being connected to said control neans, said control anfsmgg';ng
a signal to a'user of a malfunction if said airflow rate sgndor senses an
airflowrate below said mnimumand a lit cigarette is pladed— '
cigarette tube. _ o




16. A snoker's accessory of claim 15 wherein a second terﬁ@hA@EMﬁfpggﬁm

I's | ocated adjacent said second end of said cigarette tube, f -

t enperature sensor being connected to said control neans, 4aild fg?ig)h .

means actuating a signal to a user of "end of cigarette” wjen sa e ??r?d
ot d.of said

tenperature sensor senses a burning cigarette near said se(
- 10 -

cigarette tube.




17. A snmoker's accessory of claim 10 wherein a tenperature sensor is

| ocat ed adj acent said second end of said cigarette tube to sense a burning
cigarette near said second end, said tenperature sensor upon detectlng a
burning cigarette activating a signal to indicate to a user [}
cigarette". 18. A snoker's accessor¥ of claim 10 wherei RJP
sensor is located at said first end of 3&id cigarette tube
freshly lit cigarette inserted in said cigarette tube, saidff
tenperature sensor being connected to said control neans,
when said fan is in said "off" phase, said "off" phase sen

- ——,
—

£
B=18
=
&
.

connected to said control neans, said control neans actuatigng a signal to a
user of a malfunction if said "off"

272 : 268




phase sensing neans senses said fan in said "off" phase and said

tenperature sensor senses a lit cigarette.
claim 17 wherein said tenperature sensor is a heat sensg

changes colour to indicate "end of cigarette". 20.
of claim 19 wherein said tenperature sensor is a binetal
noves to indicate "end of cigarette".” 121 A snoker'§ §

19.

filtering sidestream snoke emtted froma

A snoker's accessory of
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burning cigarette and for separately filtering exhale cigarette snoke, said
accessory conpri sing: an exhaust fan, - means for supporting
sai d exhaust fan, said support means having a sidewall with an inlet for

said fan, a sidestream snoke filter cartridge havig T e
tube in which a burning cigarette is placed, said cigar REELKGBMHET'

| east as long as a cigarette to be snmok®¥ and having a qi fmeter at IGES
1.5 tinmes the diameter of a cigarette, said cigarette tyb¢ begFEB®Y7PO[0bS
to sidestreamcigarette snoke - a porous |ow presstre drop filter

el ement at an end of said cigarette tube for renoving sid
said filter elenent being an el ongate tubul ar el enent apd having an inl et

end for sidestrednj(§i @4rette snoke to enter an inner el onzgate chanber

132

within said tu@éar fiI'ter,gaid tUBl(haR 2il ter
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havi ng a cl osed end opposite. said inlet end, a first hgusing for
sai d sidestream snoke filter cartridge, sai d housi ng having a front
end wall with an opening provided therein, igﬂ@@@gyﬂﬂﬂd r {having a
bore into which a lit cigarette may be inserted,| uch“ci garette |bdi ng
supported in said cigarette tube by said hol der,
said cigarette holder in said housi ng-op&nitng, nmeans for
second end of said cigarette tube to said cigare ereby a lit
cigarette in said holder is positioned in said cigarette tube, @ "0 fresh
air-inlet neans for providing fresh air inside saidhtﬁ1;arette—€§b- dj acent
said second end of said cigarette tube, _ 0 X ]
cartridge having an inner tubular nenber co

renovi ng parti cul ggs\material fromcigarett
havi ng an i t

; wi thin saidtruq/

FIG. 28.
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r having a closed end opposite said inlet end,
n average dianeter in the range of about 0.5 to
g made froma suitable mcro-fibre form ng

buter filter shell surrounding said inner filter,

particul &

nsisting of. activated carbon material held by a
pdrous to air fl6ow, sai d ‘i nner tubul ar
radi-al thickness to renove substantially all
rromcigarette snoke passing radially from

; i d '
gat e chanber through said tubular filter, said ro-fibg filter

material having a | ow pressure to drop to permt

through said filter with mnimal resistance to SLﬁh
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er shell being of suffki i“r
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exﬁaled cigarette snoke stream an exhal e nout hpi ece in which a

first end portion adjacent said inlet end of said exhale filter carBrtyge ¥
is fitted to faciliate a user exhaling into said exhale filter cartridge,

a second housing for said exhale filter cartridge, said second housing

" having an outlet to permt exhale througﬁhsald exhale filter cartridge,

sai d second housing having a front end wall in whi

provi ded, - means for nounting said exhale [mm uﬁm l]ﬂ“m second
housi ng opening to support said exhal gexfy r catrwdge I h st ¢ second

housi ng, said exhaust fan drawing fresh air fromsaid fresh air inlet along
said cigarette tube and over a |lit cigarette, sidestreamsnoke froma |it

cigarette being drawn through said filter cartrldge such filtered air
stream belng. dgaimp e AGeRtsary; far ﬁi&@%‘u okF Smitied LMy as an inlet for

exhaust bijurgingdrigaratte comprising:
an exhaust fan,

means for supporting said exhaust fan, said support means having a sidewall
with an inlet for said fan,

a sidestream smoke filter cartridge having a cigarette tube in which
a burning cigarette is placed, said cigarette tube being at least as long as a cigarette to be
smoked and having a diameter at least 1.5 times the diameter of a cigarette, said cigarette
tube being non-porous to sidestream cigarette smoke particles,

a porous low pressure drop tubular filter element at an end of said
cigarette tube for removing sidestream smoke, said filter element having an inlet end for
sidestream cigarette smoke to enter an inner elongate chamber within said tubular filter, said
tubular filter having a closed end opposite said inlet end,

means for connecting a first end of said cigarette tube to said inlet
end of said filter element whereby sidestream smoke to be filtered flows along said cigarette
tube, into said inner chamber, and radially outwardly through said tubular filter element,

a housing for said sidestream smoke filter cartridge,

said housing having a front end wall with an opening provided therein,
a cigarette holder having a bore into which a lit cigarette may be

inserted, such cigarette being supported in said cigarette tube by said holder,

means for mounting said cigarette holder in said housing opening,

means for securing a second end of said cigarette tube to said cigarette
holder whereby a lit cigarette in said holder is positioned in said cigarette tube,

fresh air inlet means for providing fresh air inside said cigarette tube
adjacent said second end of said cigarette tube,

said exhaust fan drawing fresh air from said fresh air inlet along said
cigarette tube and over a lit cigarette, sidestream smoke from a lit cigarette
being drawn through said filter cartridge, such filtered air stream being drawn
through said housing outlet and into said fan inlet for exhaust by said fan.

2. A smoker’s accessory of claim 1 wherem said housing is separate from said
fan support means,
means being provided for connecting said housmg to said fan support
means sidewall, said housing an outlet in communication with said fan inlet, and
- means for sealing said connection of said housing to said fan support
means sidewall.
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3. A smoker’s accessory of claim 2 wherein said housing has an open side
which provides said housing outlet in communication with said fan inlet,

said sidewall of said fan support means and remaining walls of said
housing defining a chamber in which said filter cartridge is positioned by said
securing means.

4. A smoker’s accessory of claim 1 wherein said fresh air inlet means is
provided in said cigarette holder.

5. A smoker’s accessory of claim 4 wherein said fresh air inlet is a plurality
of holes provided in said cigarette holder to permit fresh air to be drawn by said fan into said
cigarette tube. :

6. A smoker’s accessory of claim 5 wherein:said bore in said cigarette holder is
offset in said holder to position a hold cigarette in a lower portion of said cigarette tube, said
cigarette holder and said housing opening having cooperating means to register said cigarette
holder bore with said lower portion of said cigarette tbe,

said smoker’s accessory having a base for resting on a support surface, said
lower portion of said cigarette tube being lowermost when said smoker’s accessory is resting
on its base.

7. A smoker’s accessory of claim 4 wherein said securing means comprises

a recessed portion in said cigarette holder, said second end of said cigarette tube being fitted
in said recessed portion, said cigarette holder having a projection surrounding said recessed
portion, said projection having a shape corresponding to said opening, said projection being
fitted in said opening to secure thereby said cigarette tube to said housing opening, said fit
of said cigarette tube second end in said recessed portion and said fit of said projection in
said opening providing a seal between said cigarette tube and said opening whereby fresh air
is only drawn in through saaid inlet means' in.said cigarette holder, said cigarette holder
being removable from said opening with said cigarette tube to permit filter cartridge
replacement. ' '

8. A smoker’s accessory of claim 7 wherein said bore of said cigarette holder

is provided in a removable insert for said cigarette holder, a plurality of removable inserts
having different sized bores to hold corresponding different sized cigarettes, any one of said
being insertable in said holder to support a corresponding sized cigarette.



22’? A snok aim 21 wherein said REt
i.g

?separatefrom rreans first nead
connecting sai mu ‘ ﬂmnﬁiﬂ 0 sai d fan support ne '11

first housing Ic granwow l et in comunication wi t

si dewal | . 23. A snoker''s accessor.y of cIa|n122
housi ng has an open side which provides said housi

comuni Ca‘ | oNn AMglQi&rdd EesB Bf Blgirp 1 whereis%i&’b JidbF
(57 8% T SalSE b 400 hoRl o Bl ol e b g i e VG
sal ' Hiter %ia ! % suchpf)tS élg.neag g ' outside of said holder to permlt a smoker’s

lips to contact such cigarette filter tip.

10. A smoker’s accessory of claim 2 wherein said means for supporting said
exhaust fan comprises a body portion having said sidewall with said fan inlet and an opposing
sidewall having an outlet for said fan, said fan being mounted in said body portion between
said inlet and said outlet, means for controlling "on" and "off" phases for said exhaust fan
being provided in said body portion,

means for powering said exhaust fan being provided in said body portion,
said control means controlling supply of power to said exhaust fan.

11. A smoker’s accessory of claim 10 wherein said powering means is a battery
or an external source of electrical power for an electric motor of said exhaust fan or said
powering means is a spring wind-up device to drive said exhaust fan.

12. A smoker’s accessory of claim 10, wherein said connecting means connects

said housing to said body portion with said sealing means sealing such connection, said
connection means being releasable to permit opening of said sealing means and removal of
said housing from said body portion to facilitate removal of said filter cartridge.

13. A smoker’s accessory of claim 1 wherein said tube is a paper impregnated
with activated carbon.

14, A smoker’s accessory of claim 13- wherein said papér is thinner than desired
thickness for tube wall, several layers of said paper being used to make up said desired tube
wall thickness.

15. A smoker’s accessory of claim 10 wherein a first temperature sensor is located

at said first end of said cigarette tube to detect a freshly lit cigarette inserted in said
cigarette tube, said first temperature sensor being connected to said control means, an airflow
rate sensor for detecting operation of said fan when in said "on" phase, said airflow rate
sensor detecting a minimum air flow rate for fan operation, said airflow rate sensor being
connected to said control means, said control means actuating a signal to a user of a
malfunction if said airflow rate sensor senses an airflow rate below said minimum and a
lit cigarette is placed in said cigarette tube.



securi-ng means.  24. A sroker's accessory of @:géﬁ%@ﬁh}@bﬂrﬁﬁﬁgg cond
means for conmectiTg Said second.housing to said}| am al

) -"strpp“oﬁ'““r‘?"eaﬂs and/ or
said first housgj [ ' sai d second connectji eangggonhe ts said
second housi ngs‘mﬂ“e“m“‘ﬂ\r“mﬂmkrt nmeans “wi th saild if?gﬁt ot sai dlsécond
housing in registerc wt hnsatd front end46f said fii r!s_t,.hausi—ng-,———s-éi fan

support neans having a sidewall in which an exhalﬁ’st outlet for said fan is
provi ded, said second housing having an inlet in rcatton"™Wth said

fan exhaugg OUAlsiiokesS Gcdelsddrf of Claln’ 155WhaRMH 4 5Q0hE hpeuthre SénsdPR f ol | owi ng
over sai qo&tlithdadent §48 s&dhl thd 8F sAd Ciglttite thie) 4810 s8crid 19RHEAFrE QtRbF Being
outlet. connected to said control means, said control means actuating a signal to a user of "end of
cigarette" when said second temperature sensor senses a burning cigarette near said second
end of said cigarette tube. '

17. A smoker’s accessory of claim 10 wherein a temperature sensor is located

adjacent said second end of said cigarette tube to sense a burning cigarette near said second
end, said temperature sensor upon detecting a burning cigarette activating a signal to indicate
to a user "end of cigarette".

- 18. A smoker’s accessory of claim 10 wherein a temperature sensor is located at
said first end of said cigarette tube to detect a freshly lit cigarette inserted in said cigarette
tube, said first temperature sensor being connected to said control means, means for sensing
when said fan is in said "off" phase, said "off" phase sensing means being connected to said
control means, said control means actuating a signal to a user of a malfunction if said "off"
phase sensing means senses said fan in said "off" phase and said temperature sensor senses
a lit cigarette. ' --

19. A smoker’s accessory of claim 17 wherein said temperature sensor is a heat
sensitive strip which changes colour to indicate "end of cigarette".

20. A smoker’s accessory of claim 19 wherein said temperature sensor is a
bimetallic strip which moves to indicate "end of cigarette".

21. A smoker’s accessory for filtering sidestream smoke emitted from a
burning cigarette and for separately filtering exhale cigarette smoke, said accessory
comprising:

an exhaust fan,

means for supporting said exhaust fan, said support means having a
sidewall with an inlet for said fan, :

a sidestream smoke filter cartridge having a cigarette tube in which
a burning cigarette is placed, said cigarette tube being at least as long as a cigarette to be
smoked and having a diameter at least 1.5 times the diameter of a cigarette, said cigarette
tube being non-porous to sidestream cigarette smoke

a porous low pressure drop filter element at an end of said
cigarette tube for removing sidestream smoke, said filter element being an elongate tubular
element and having an inlet end for sidestream cigarette smoke to enter an inner elongate
chamber within said tubular filter, said tubular filter



25" A snoker's accessory of claim21 wherein said exhale filter cartridge

In cross-section is snmaller than said second housi ng openi ng,

sai d

mounti ng neans for said exhal e nout hpi ece being renovable from said second

housi ng opening to permt w thdrawal:- of said exhale f ik dge

t hrough said s ' ning.for replacenent ' Mﬂ?ﬁ' er
cartridge. :Zﬂmmmnuuv&mmmcbessory of claim 24, [wherer SHE &hd
connecti on nmeans rel easdbl Y clnnects sajfl second houpi g 1tPAp Io@? anj -
support neans, said housing being renovable from sai an supB ans to

repl acenent of said exhale filter cartridge.

having a closed end opposite said inlet end, '

a first housing for said sidestream smoke filter cartridge,

said housing having a front end wall with an opening provided therein,

a cigarette holder having a bore into which a lit cigarette may be

inserted, such cigarette being supported in said cigarette tube by said holder,

means for mounting said cigarette holder in said housing opening,

means for securing a second end of said cigarette tube to said cigarette
holder whereby a lit cigarette in said holder is positioned in said cigarette tube,

fresh air inlet means for providing fresh air inside said cigarette tube
adjacent said second end of said cigarette tube,

an exhale smoke filter cartridge having an inner tubular member consisting
of micro-fibres for removing particulate material from cigarette smoke, said tubular filter
having an inlet end for cigarette smoke to enter an inner elongate chamber within said tubular
filter, said tubular filter having a closed end opposite said inlet end, said micro-fibres having
an average diameter in the range of about 0.5 to about 10 microns, and being made from a
suitable micro-fibre forming composition, _

an outer filter shell surrounding said inner filter, said outer filter shell
consisting of activated carbon material held by a support matrix which is porous
to air flow,

said inner tubular filter being of sufficient radial thickness to remove
substantially all particulate components from cigarette smoke passing radially from said inner
elongate chamber through said tubular filter, said micro-fibre filter material having a low
pressure to drop to permit an air stream to flow through said filter with minimal resistance
to such flow,

said activated carbon outer filter shell being of sufficient radial thickness
for absorbing substantially all gaseous components of cigarette smoke from such filtered
exhaled cigarette smoke stream,

an exhale mouthpiece in which a first end portion adjacent said inlet end of
said exhale filter cartridge is fitted to faciliate a user exhaling into said exhale filter cartridge,

a second housing for said exhale filter cartridge, said second housing '
having an outlet to permit exhale through said exhale filter cartridge,

said second housing having a front end wall in which an opening is
provided,

means for mounting said exhale mouthpiece in said second housing
opening to support said exhale filter catridge in said second housing, said exhaust fan
drawing fresh air from said fresh air inlet along said cigarette tube and over a lit cigarette,
sidestream smoke from a lit cigarette being drawn through said filter cartridge,such filtered
air stream being drawn through said housing outlet and into said fan inlet for exhaust by said
fan.



27. +A snoker's accessory of claim 21 wherein said gne-

exhale fil thtensi on of said innef

said outer i e to provide a tubul ar shaped [

exhal e nout hpj i \\ml d tubul ar - shaped end {pg

fitting said “m‘mmm #d portion in said exhgl e
x C L H .
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22. A smoker’s accessory of claim 21 wherein said first housing is separate from
said fan support means,

first means being provided for connecting said first housing to said fan
support means sidewall, said first housing having an outlet in communication
with said fan inlet, and

means for sealing said connection of said housing to said fan support
means sidewall.

23. A smoker’s accessory of claim 22 wherein said first housing has an open side
which provides said housing outlet in communication with said fan inlet,

said sidewall of said fan support means and remaining walls of said first
housing defining a chamber in which said filter cartridge is positioned by said
securing means.

24. A smoker’s accessory of claim 21 wherein second means for connecting

said second housing to said fan support means and/or said first housing is provided, said
second connecting means connects said second housing to said fan support means with said
front of said second housing in register with said front end of said first housing, said fan
support means having a sidewall in which an exhaust outlet for said fan is provided, said
second housing having an inlet in communication with said fan exhaust outlet, the filtered
air stream from said exhaust fan following over said exhale filter cartridge and out through
said second housing outlet. '

25. A smoker’s accessory of claim 21 wherein said exhale filter cartridge
in cross-section is smaller than said second housing opening,
said mounting means for said exhale mouthpiece being removable from said
second housing opening to permit withdrawal of said exhale filter cartridge through said
second housing opening for replacement of said exhale filter cartridge.

26. A smoker’s accessory of claim 24, wherein said second connection means
releasably connects said second housing to said fan support means, said housing being
removable from said fan support means to permit replacement of said exhale filter cartridge.



28" A smoker' s accessetry—of Claimany one of the BEQLAGEMME §HEET wher ei n
sald exhaust fan is n electric notor andjneans for varyi hg fan
speed to vary t\l‘“\“ﬂﬁ‘ m qf fresh. air into daijd t4gdrR1998 twbe.
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27. A smoker’s accessory of claim 21 wherein said end portion of said exhale

filter cartridge is an extension of said inner tubular filter beyond said outer filter shell to
provide a tubular shaped end portion, said exhale mouthpiece recelvmg said tubular shaped
end portion and means for fitting said tubular shaped end portion in said exhale mouthpiece.

28. A smoker’s accessory of claim any one of the preceding claims wherein said
exhaust fan is powered by an electric motor and means for varying fan speed to vary thereby
flow rate of fresh air into said cigarette tube.
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SMOKER’S ACCESSORY

ABSTRACT

A smoker’s accessory for filtering sidestream
. smoke emitted from a burning cigarette (90) comprises
an exhaust fan (144) mounted in a central unit and a
sidestream smoke filter cartridge (86) having a
cigarette tube (52) for a burning cigarette (90), is
placed alongside the central component. The filter
cartridge (86) is prov:i.déd in a housing which is
connected to the central fan support. The cigarette
tube (132) is as long as'a cigarette and has a
diameter of at least 1.5 times the diameter of the -~
cigarette. A porous low pressure drop filter element
(148) is provided at the end of the cigarette tube
(132) for femoving sidestream smoke. The housing has
a front end wall in which the cigarette holder (134)
with the cigarette to be positioned. A fresh air
inlet (138) is provided which permits the fan (144) to
draw fresh air inside the cigarette tube (132) along
the cigarette and pick up the sidestream smoke from
the 1lit cigarette (90) for purposes of drawing through
the filter .cartridge (86) before release to the
sﬁrrounding. The smoker’s accessory may optionally
be provided with an exhale filter (160) so that both
sidestream smoke and exhale smoke is filtered before
release to the surroundings. The filters are high
efficient, low pressure drop filters which ensure
there is minimal, if any,' detectable traces of
cigarette smoke released to the surroundings.

FIGURE 16



