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1 ‘TITLE Filter TECHNI CAL FI ELD The present invention relates -
toga filter for}use with a snoking article for the filtration of secondary
snoke. Al so contenpl ated are snoking articles incorporating such filter.

BACKGROUND ART The term "snoke" herein used may enconpass visible
snoke, particulate matter in snoke, ndxious gases, vapours, aerosols, or
the like, produced by a snoking article. "Snoking article" may enconpass
a cigarette TITIE udi ng | ess snoke cigarettes, coaxial cigarettes and the
l'i ke), cigar, sinulated snoking article, pipe, or the like. "Rod of
snokabl e mat eri alFilkgrenconpass a cigarette, cigar or the |Iike.
"Conbustion! may enconpass snoul deri ng. Secondary snpke conprises of

snoke that is exhaled by a snoker and/or sidestream snoke which is enitted
into the anbient environment fromthe burning portion of a snoking
article. SecHRNIICALOREERBuse considerable disconfort and harmto passive
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cigarettes, apd,varhouinhapdahghd SHOKEnY lart3id1¥s incorporating such

filter.

BACKGROUND ART
The term "smoke" herein used may encompass visible
smoke, particulate matter in smoke, noxious gases, vapouis,
.aerosols, or the .Iike, produced by a smoking article.
“Smoking article" may encompass a cigarette (including less
_smoke cigarettes, coaxial cigérettes and the liké), cigar,
simulated smoking article, pipe, or the like. "Rod of
smokable material" may encompass a cigarette, cigar or the
like. “Combustion" may encompass smoﬁldering.

Secondary smoke comprises of smoke that is exhaled by

a smoker and/or sidestream smoke which is emitted into the
.ambient environment from the burning portion of a smoking
article. Secondary smoke cause considerable discomfort and
harm to passive smokers. Past efforts to solve this
problem have not been very successful. The prior art
includes cigarette filter tips, tubular cigarette holders
with filter elements for filtering -mainstream smoke,
sheaths formed from cigarette wrapping materials, coaxial

filter cigarettes, and various hand held smoke filtration
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2 devices. - Cigarette filter tips have been used with a tobacco
col'um for filtering inhale snoke. Wth respect to the filtration of
exhal e snoke, cigarette filter tips nay have one or nore of the follow ng
drawbacks: a) the filter materials used in filter tips allow a
consi der abl e amobunt of snobke to pass therethrough so that a snoker
may fulfill his desire for snoke. Said filter materials nmay not
filter exhal geghieke.t o be substantially snoke-free. b) valves
provided in sone filter tips nmay open for the drawi ng of inhale snoke
and/ or anbi ent ai cighiretter filtersaiips dhaes begnnasesubwittinta atbhacbeck
the i nfl ow of said anbient air through said filter tips upon

i nhal ati on .asdlamhowWoxr chihtteringl fnhaje m=awckesf Witheviespect dbe th

t heret hrough that may be expected if said 4.

filter tips fidtratbonuoSdexbatel smpkexhaigarsbke filter tipsamayt hswWe the
filter materials used in filter tiss .have a high resistance to exhale
flow, therebPnBaREnBOrexRil heokoldeyingc Rrawbarkg’s al nost i npossi bl e.

Further, wventilatjon hples or vents provided jn filter tips for .the
dilution of Pdhal Ehenokilter meFehiadse Pﬁeéi zié‘fS'flﬁﬁFl owhyy 21Ph Rate

fo be used for  fFEPRBAPRESEIRARRCES ST PR e Chrreeheuphl e o
' that a smoker may fulfill his desire for smoke. Said
filter materials may not filter exhale smoke to be
substantially smoke-free.

b) valves provided in some filter tips may open for.fhe
drawing of inhale smoke and/or ambient air. However
said valves may not substantially check the inflow of

"said ambient air through said filter tips upoﬁ
inhalation and allow a considerably high rate of
exhale flow therethrough that may be expected if said

& .
filter tips are to be used to filter exhale smoke.

In addition, the filter materials used in filter tips
have a high resistance to ex'hale flow, thereby making
exhalation into such materials almost impossible. Further,
ventilation holes or vents provided in filter tips for the
dilution of inhale smoke are too minute in size for
allowing a high rate of exhale flow therethrough that may
be expected if said filter tips are to be used for
filtering exhale smoke. In some cases, filter materials
are not be provided along the ventilation vents for

filtering smoke.



are not be provided along the véntilation vents for filtering snoke.

-

3 * . AU B-84618/82, in particular, disclosed a chanbered filter for
cigarette conpri'sing a first longitudinally extending cylindrical chanber
and a second longitudinally extending cylindrical chanmber di sposed within
the first chanber. A porous filter rog nay be provided in the space

between the walls of the first and second chanbers, said porous filter

al l ows anbi ent ai aU-B-3a6edis82,f oint partdchilairon disdlusslde &nchanbéred r

_pervious tipping paper nmay be used to circunscribe said porous filter rod.

a

r od

In this artifdllder tfomyabeigarettehaionpr)ising sechimsthaebgitudinaddyai r
| npervi ous wal I whereby snoke exhaled into said second chanber may not.
access the fidxtending cyidndyiadie chanber candes fecopdolpngitudimeddy f or
substantially checking the flow of anbient air through the filter rod
duri ng i nhal #4tending cylirdricalr chamhexy dbsresed wathdpnskhrr £3EEthi gh
rate of exhale flow therethrough. US Pat . 4,955,337 di,scl psed a

ci garette hafhRRRLT | & BOreug  fiddererosk Maye be,grav:

Said filter

£0.1p; Fhecspace

mer et hr ou_gg ﬁe%:ﬁﬁ%%npg?i%g%\)ag Léﬁﬂ%bﬁ?%&%ﬁfﬂﬁﬁf“ﬁ%’wﬁ gfﬁi?‘%ﬁfﬁo s8da
Sur T gundi ng. E9E LA So%ﬁgﬁﬁge%&’fﬁﬁ&éﬁ%?ﬁq’géﬁ %%%ﬁg?%gﬁhef
Phitlo B2 Lt | ShoK8l] A £0° ot Jie L EFpRHY BapRT O

However, it
substanti al |

may be used to circumscribe said porous filter rod. 1In

this article, it may be noted that (a) the second chamber

" has an air impervious wall whereby smoke exhaled into said

second chamber may not access the filter rod, and (b) the
article does not provide any means for substantially
checking the flow of ambient air through the filter rod
during inhalation. Also, the filter rod may not allow a
considerably high rate of exhale flow therethrough.

US Pat. 4,955,397 disclosed a cigarette having a
filter plug located at one end of said cigarette. Said

filter plug has a . cylindrical passageway coaxial

- therethrough, said passageway communicates only with the

tobacco rod, whereas said filter plug communicates with a
cylinder of carbon fuel surrounding the tobacco rod and
filters flows from said carbon fuel. However, it may be
noted that this érticle does not provide any means for
substantially checking the flow of ambient air through the

filter plug during inhalation, and it may not allow a high

_rate of exhale flow therethrough during exhalation.

Us Pat. 4,620,553 disclosed a filter for a smoking



“filter plug during inhalation, and it may not allow a high rate of exhale
flow t heret hrough during exhal ati on. US Pat. 4,620,553 disclosed a
filter for a snoking 4 article enploying
a valve assenbly resiliently biased towards a first open position for
altowing the inflow of anbient air, gaid valve assenbly being displaceabl e
towards a second closed position to cut of f anbient air when a

particul ar sradiicle Peapivyénys axcesliee. assEmib7aesiddendilyc| biagedh

i nsert interposed between a tobacco colum and a filter tip. Said insert
has a val ve towsydls forfirstt bpeg pasiitdon dfior iatlowing | tivel énflow @fon a
weak suction, -whereas anbient air is cut off upon a strong suction. In
both art.icl esmbitentapilry saiddvahve gsgembply fheing diprdEcgabletowiardsnded

to allow a substantial anpbunt of snoke to pass _through for the purpose of
smoki ng. Such $écond edosedalpesifslomotor iduterofk harPieRtk &35 ggen a
substantially snoke-free, -and (b) the valve nenbers may _no antially
check the RAFRISATILSBFLEAB] AHESHUT] NP BuGY ed+ i cAYS é'?#b Gl%%e&é may
ot 10w & S LLP o X OISR ShLONAN o copnald AP e 11
1 Ler 20 SN, it Hhebtnrfbach ot il gl sppitig Y,
holder s, i RIS PBNE, HBRNASEION ipdh | el BRRGder

whereas ambient air is cut off upon a strong suction. In

pboth articles it may be noted that (a) the filter materials

are intended to allow a substantial amount of smoke to pass

through for the purpose of_smoking. Such filter materials

may nqt filter exhalé smoké to be substantially smoke~free,

and (b) the valve members may not substantially check the

reverse flow of ambient air through the articles and they

may not allow a high rate of exhale flowstherethrough.

Furthermore, the insert of AU-B-57657/86 does not
contain any filter materials for filtering exhale smoke.
Also, it is not stated that the valve member may allow

passage of exhale smoke through said insert.

Tubular cigarette holders with filter elements have
been used with filter and non filter cigarettes for
filtering mainstream inhale smoke. In use, the mouth end
of a cigarette is attached to one open end of a tubular
cigarette holder wherein filter elements provided in the
cigarette holder may filter any smoke drawn through said
holder. With respect to the filtration of exhale smoke,

- however, such cigarette holders may have one or more of the



of a cigarette is attached to one open end of a tubular cigarette hol der
wherein filter elenents provided in the cigarette holder may filter any
snoke drawn through said holder. Wth respect to the filtration of exhale
shoke, however, such cigarette holders may have one or nore of the

fotl owi ng drawbacks: a) the filter ngterials used in cigarette holders _
al | ow a substantial anount of snoke to pass through such as S

i ntended to satisbyng amakpacksdesire for smoking. Such filter
materials may not filter exhale snoke to be substantially snoke-free.
b) the filta) natkei £idtevechaterdiadsr etstedd hil deigaretyte holdexs$oallow easy
I nhal ation, but such materials are resistant to the passage of exhale
smoke. ¢) no pravésbshantjabeamaubtf of shokei tohpage threwgh| guch as f| ow
froma cigarette hol der. Once a cigarette is attached to an open
end of a hol der, &&i édntandedute satisfy apsweken’sydesinecfgnrsnekingpen

t he opposite end of said holder is inserted into the nouth, it nay be
i mpossi ble to exh§P€h|ﬁﬂét§§'EQ¥ﬂn%§lﬁmﬂ?ﬂ(ﬂ°§nﬂﬁlter exhale spakgelo

inside said holder to ge di ed ipto the anbi ent environnent.

US Pat. 4,369, 788, Supftap F? | §Rokegfrefosed a conblnatlon cigarette

e g R okhg, PGS hEPEE PR I cILARRELLS KAl DRy
communi eates to da1low for easy inhalation, but such materials are
resistant to the passage of exhale smoke.

c) no provision may be made for the discharge of exhale
flow from a cigarette holder. Once a cigarette is
attached to an open end of a holder, said end would be
blocked by said cigarette. When the opposite end of
said holder is inserted into the mouth, it may be
impossible to exhale into said holder and for any

smoke trapped inside said holder to be discharged into

the ambient environment.

Us Pat. 4,369,798, in particular, disclosed a
combination cigarette holder and cigarette smoke catcher
comprising a cigarette holder body terminating at one end
in a hollow mouthpiece, said mouthpiece communicates to a
pair of parallel cylindrical passages provided within the
holder body. One paésage holds the unlit end of a
cigarette while the other passage holds a smoke catcher
cartridge for filtering exhale smoke blown into said
mouthpiece. Said cigarette holder, nevertheless, suffers

ffaﬂ“%ﬁeﬁfollowing drawbacks, {a) the holder body enmploys
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pair of parallel cylindrical passages provided within the holder body.
On€ passage holds the wunlit end of a cigarette while the other
passage holds a snoke catcher <cartridge for filtering exhal e snoke bl own
i ntto said nouthpiece. Said cigarette hol der, nevertheless, suffers from
thé follow ng drawbacks, (a) the hol deg body enpl oys

6 a valve neans in the passage for holding a cigarette, said valve neans

i's provided {0gadklkoweagst Re thewpakshgBaker ABRKEng! 8 EsgabereEsr satife
action of the valve nmeans actually inpedes the inhale flow and causes an

undesi r eabl evallier agsengs niseprovidea tfor Bl aving, the) filow féOwinhalexhal e
snoke through the passage holding the cigarette may be substantial ly

bl ocked bysmokei.d In gaset hewever, ddmruactdbnorof Skhd wa e mmerassi S
therefore not essential for the performance of the hol der body, (c) said
val ve neansactualily timpedesghhe tnhale ciw antl wauwsiescanr indesivepbdei ty
of the cigarette holder, (d) the passage for _holding the snoke catcher
filter opensincreasept hnr resistanashetoxtimhalabionai dModthe erfhiaw f ©8m t he
nmout hpi ece. This_ forces exhale flowto travel a | ong distance through said

passage and €/FPadEHSMeke EhFONOlr thecPagsREScRPLR4RTT FheeFlgRERERIGRY
before reaching the_anbi ent .envi rqQnnment . This has_the effect, of
i ncreasi ng r &8 st mrg)qy%ﬁ};yat i dntesked addihg u‘ﬁ%‘éessﬁ?‘??ﬁe{:'ﬁet hei&y ze
and wei ght ofothe hal der .bp d(eg the snmoke r %ivi_ SHnkage oft}h
SMoke cat choP PPTGRtaaryy | AL, YR o Her s BPkoE8eBbrnal o
' _ for the performance of the holder body, (c¢) said valve
means adds to the weight, size, cost and manufacturing
complexity of the cigarette holder, (d) the passage for
holding the smoke catcher filier opens at the other end to
the exterior of said body remote from the mouthpiece. This
forces exhale flow to travel allong distance through said
passage and through the length of the smoke catcher filter
cartridge before reaching the ambient environment. This
has the effect of increasing resistance to exhalation and
adding unnecessarily to the size and weight of the holder
body, (e) the smoke receiving surface of the smoke catcher
filter cartridge is limited by the radial cross-section of
the second passage. A small cross—section may limit the
efficiency of filtration while a 1argé cross-section may
add,cohsiderably to the circumference of the holder and
'deprive it of elegance, (f) the holder is not disposable in
nature, but employs a replaceable smoke catcher filter
cartridge. Loading and unloading of cigarettes and
cartridges is an inconvenience, (g) the holder is presented

as a stumpy} generally rectangular body. The considerably
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t he second passage. A small cross-section may limt the efficiency of
filtration while a large cross-section may add, considerably to the
circunference of the holder and deprive it of elegance, (f) the holder is
not disposable in nature, but enploys a replaceabl e snoke catcher filter
cartridge. Loading and wunloading f cigarettes and cartridges is an
i nconveni ence, (g) the holder is presented as a stunpy, generally

rectangul ar %?ﬂ%e'TBErEQﬁ%EQShéQ|Yof the holder body renders iff
| arge circunterence of the holder body renders it unsuitable for

packagi ng i niQe@i €490 ettcer bpackading &hegor edt eigaretitainboat i wiithn a
pre-packed form (h) the holder body is not coaxially aligned in

comuni cat i opigé#éEtte Ghoachinumicatildn liacks prespacketli formpr dfhi) etheth a
cigarette, which profile may be desirable to a discerning snoker, and (i)
t he hol der bhoydepnpodgess ofioti coaxlidblly ahbdgrved iahicdmmanicaticomeithfort
in |oading and unloading of cigarettes and filter cartridges. |

Further, a nanbeigarfepoeent s MHavdasksn ki | s§reamlingar Bre€idpappith a
materials. Wapping materials are used to circunscribe a rod, of snpkable
material . Sombgarepberswhigh profite may deadesfrablednd@ AHSPREVLALI ng

the it tobacco materials fromigniting objects cqom ng into con ag%aymﬁth
p

the cigarett&mokery 8gfe (d)gdrha t1e_lder, bod aﬁoa‘ﬁ’é'lsF%é’rpc}"fiW i
T T PSSR en e e, SHEC arfetE MED S4 AR T ghEng™
filtering cappbliilYetRLsSHR]! PO1LEE ¥artriages.

Further, a number of patents have been filed on
cigarette wrapping materials. Wrapping materials are used
to circumscribe a rod of smokable material. Some wrappers
may be fire resistant with respect to preventing the 1lit
tobacco materials from igniting objects coming into contact

"with the cigarette. In some cigarettes, more than one
layer of wrapping materials may be used. Sheaths formed

. from such wrapping materials may have one or more of the
following drawbacks:

a) they may lack a filtering capability for substantially
filtering smoke before release  into the ambient
environment.

b) they may laék'pdrosity to ambient air necessary for
the sustenance of combustion of the smokable materials
therein contained.

c) they may be significantly impaired or destroyed by the
combustion of the smokable materials therein

contained.



filtering snoke before release into the anbi.ent environment. D)

they may | ack porosity to anbient air necessary for - t he sustenance of
conmbustion of the snokable naterials therein contained. <c¢) they may
be:significantly inpaired or destroyed by the conbustion of the
smokable materials therein cogt ai ned.

8 AU- A- 76346/ 91 di scl osed a nethod of producing a non- burning

wrapper f or Use WiHa-sE3de)®IPDIdEIcsed d/mditiod Sf 2Podi8ingdalnona .
3,886. 954 disclosed cigarettes having an essentially non-conbustible

sheat h whi chbuehdngs wsdgepser afdrs usel deittheshokingg prodacts .a cUgaPeait.e.
These prior arts, however,- lack a filtration capability for sidestream
snoke filtrati,@20,418 and WEnPat. of, 886045 didalosed gdgareddesahaviiagn
proposed which may resenble a sheath laid over a rod of snokable material.
These ci gar e@he esa@ntiall wirorrconpustigile eheath ovhighdrakbiors ashe@s the
sheath may not have a filtration capability b), the sheath may |[|ack
the porositPnonsddedds therburning #pngiPt of SigRERLEEEe, IRESecPriore

Sheath Iy, DS SLOnLEL S Y JIBRl g oot 04 1oy Blr STHRN,
smoke filtration.

A number of coaxial filter cigarettes have been
proposed which may resemble a sheath laid over a rod of
smokable material. These cigarettes may have one or more
of the following drawbacks:

a) . the sheath may not have a filtration capability,

b) the sheath may 1lack the porosity necessary for
combustion sustenance, and

c) the sheath may be significantly impaired or destroved

by combustion of +the smokable materials therein

contained.

AU-B-48501/90, in particular, disclosed a coaxial
filter cigarette having an inner core of tobacco material,
‘a wrapper surrounding the inner core, an outer shell of a
tobacco and/or non-tobacco material coaxially surrounding
the inner core and its wrapper, and an outer wrapper
surrounding the outer shell as well as a filter portion
which substantially reduces the smoke particles originating
from the inner core whereas the aerosol produced in the
outer shell is 6n1y slightlj or not influenced at all by

the filter pbrtion. The article of AU-B-48501/90 may



AU- B-48501/90, in particular, disclosed a coaxial filter cigarette having
an inner core of tobacco material, a wapper surrounding the inner core,
an outer shell of a tobacco and/or non-tobacco material coaxially
surrounding the inner core and its wapper, and an outer w apper
surrounding the outer shell as well asga filter portion which
substantially reduces the snoke particles originating fromthe inner core
whereas the geRee dirqubiocshn sridke oniesishethrbaghnkiieldghyl pbyorthwt
influenced at all by the filter portion. The article of AU B-48501/90
may outer shell. However, it Mayrisdusteted dastt gam sebibheanitdss on

t hrough shielding by the outer shell. However, it may be noted that (a)
neither the omuttear shiedlll noer thecovteerwmppeeris spaeddiifdaddly memdritdareetd

to contain any filter material. On the contrary, the outer shell conprises
of material s tioncontednf enyr §iidsernyaterdadl amdihe coaparyorthersiutier (b)
the outer shell is significantly perneable to_sidestream snpke and all ows
the gener at &reddpkenpy isessofhratighiahg betended drnrelfasing aancsmke,
and (c) the article uses a cigarette paper as_an outer w apper faor
surroundi ng BRE/QR eVaRRUYT  fon; FBPEERS: t e (BdpeFhPs GPERE, Shell is

Such | Tow ai SiERAATELY, BRRpeRd H s RS SR AN Y ARSI S of
the tob terial t aj ned, t her ej | i d i
Sioni 1 cant | PEREEEESPed ARTHhG T nebtemn ERFERER; ories BE' YhBRIER (e
accessory smykQ JddddaAt | SHoREY' G NB¥F R article uses a cigarette

paper as an outer wrapper for surrounding the outer shell,

said cigarette paper is either air impermeable or has a
very low air permeability of less that 25 ISO units. Such
low air permeability may not ailow for sustenence of
combustion of the tobacco materials contained therein
unless said outer wrapper is significantly destroyed during
the combustion process.

Various accessory smoke filtration devices have been
proposed. US Pat. 4,685,477, for example, described a
protective filter sheath for surrounding a cigarette. 1In
this article, the filter wall is not overlaid on a
cigarette, but is substantially spaced from a cigarette by
an air space. The article may thus considerably increase
the circumferential thickness to be handled by a smoker by
virtue of the space provided between the cigarette and the
filter wall.

US Pat. 5,495,852 disclosed a tubular filter for use
in a smoker’s accessory for filtering cigarette smoke.

Said filter has an inlet end for directing sidestream smoke
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‘proposed. US Pat. 4,685,477, for exanple, described a protective filter
sheath for surroundlng a C|garette In- this article, the filter wall is
not overlaid on.a cigarette, but is substantially spaced froma cigarette
by. an air space. The article may thus considerably increase the
citcunferential thickness to be handl gg by a snmoker by virtue of the space
provi ded between the cigarette and the filter wall. US Pat. 5,495, 859

di scl osed a-6ﬂbékﬁélé'Eh%kethﬂﬁﬁénléh@-§ﬁDKﬁrrﬁnEﬁXEmnnqaﬁencmamberlng
cigarette sno Said filter has an inlet end for directing sidestream

snoke within said tubular filterl10 Ier thdimlersimke,i dto may epe of
an i nner elongate chanber- within said tubular filter. In this article, it
may be not efotéattiset dedithhasular therl trexry magt noteovaylaycagatgaretteon the
contrary, sidestream snoke is generated outside the elongate chamber and

i s directed onttheatdntnary, et digatreanhsnoke i%r9¢$¢¥¢§?3d%Ut51de th@ne of
the prior arts have been greatly successful in the narket place Snpkers
preference i elongptexchaubenepnd Ag ddmestast N9 GAldrinper keloroekse
prior art may be <central to commercial failure. Secondary snoke thus
continues tochameer fari AhlkEREAPB-nunber of non-shokers daily. This

invention therefore attenpts to, provide. a bette ol ution e,
probl em of secol@Beyofs ePrké%IQHﬁﬁm?a %FFn|grSSEEVbFECCF%EFBSa%POUS
drawbacks of the prior prls. elabgrated ahous dmie 1% ebhPhad! SlaCtneir

| essened.
rejection of various drawbacks of the prior art may be

central to commercial failure. Secondary. smoke thus
continues to affect an innumerable number of non-smokers
daily. This invention therefore attempts to provide a
better solution to the problem of  secondary smoke
pollution, if it is possible, that various drawbacks of the

prior arts elaborated above may be eliminated or lessened.

SUMMARY OF INVENTION |

According to a first aspect of the present invention,
a filter sleeve for filtering exhale smoke comprises a
sleeve having a downstream portion arranged for
communicating with a smoking article to receive inhale
smoke from the smoking article, an upstream portion
arranged for inhalation of the inhale smoke and for
receiving of exhale smoke, at least one inhalation flow
path from the downstream portion to the upstream portion,
the inhalation flow path being provided for channelling the
inhale smoke for inhalation through the upstream portion,

at least one exhalation flow path extending from the
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SUMVARY OF | NVENTI ON According to a first aspect of the present
Invention, a filter sleeve for filtering exhal e snoke conprises a sleeve
having a downstream portion arranged for comunicating with a
snmoking article to receive inhale snoke fromthe snoking article, an
upStream portion arranged for inhalgtion of the inhale snoke and

for receiving of exhal e snoke, at |east one inhalation flow path fromthe

downst r eam pgpstPEahO pdet 1pSt RRATHEOITé48k driee enbel atd ored owmpakltbei ng
provi ded for channelling the inhale snoke for inhalation through the

upstream poréheironéntedhérebe €xthel @tsmoké Irargiaidd dnttenthegupstreale
upstream portion to at |east one exit to the anbient environnent whereby
exhal e snokepoetionedlsi chanhkglefdstheanghpthei erhatathennéllbedpalthodgir t he
exhal ation flow path for filtration and discharge of filtered air into the
anmbi ent  envfibbnahienf andedischasrger @i duid teénad)y air | tate the amphiendtion
flow path, the filter means being provided for filtration of received
exhal e snmokeenvipenuent,fifitter ngans ( provides, atanyd WREngstueme

efficiency as to render the filtered air. substantially snoke-free, wherein
the di scharg¥halathent floy, @athi,r the &£ iltenmrant 9 oRFENtdefs for

21O {1 cant| Y p0LIpeded by Lhe. ok gyl cLe et e ol 99,3kl © 1o

means for  SUPSLANL! Al Yol REL Bt ' Uith LY clerdP @ o benaer
the filtered air substantially smoke-free, wherein the
discharge of the filtered air into the ambient environment
is significantly unimpeded by the sﬁoking article when the
smoking article is in flow communication witﬁ the
downstream portion of the sleeve, and means for
substantially checking the reverse flow of ambient air
through the exhalation flow path, the means allowing a -
considerably high rate of exhale flow to pass through the
exhalation flow path.

According to a second aspect of the present invention,

a filter sheath for filtering sidestream smoke comprises a
sheath arranged for overlaying a significant expanse of the
sidestream smoke emission areas of a‘ rod of smokable
material, the sheath consists significantly of a filter
material that is substantially- impermeable to sidestream
smoke, the sheath is of sufficient porosity to air to
enable sustenance of combustion of the rod of smokable
material and being significantly unimpaired by the
combustion of the rod of smokable material.

In its mo-éf- —;s-sex—'i-tial form, the filter sleeve and



t hrough the exhal ation flow path, the -neans allow ng. a consrderably hrgh
rate of exhale flow to pass through the exhalation flow path.

According to a second aspect of the present invention, a filter sheath for
fil'tering sidestreamsnoke conprises a sheath arranged for overlaying a
significant expanse of the sidestreamzsnoke enmi ssion areas of a rod of
snokable material, the sheath consists significantly of a filter material
that is substante&lbheaEMBMEqabbesﬁﬁliadeihrehat thekeleehe ahdatheathof
sufficient porosity to air to enable sustenance of conbustion of the rod
of snokabl e bothehazle aastlimbeody havigng farc aitdngated inodilosd andy fifker
conbustion of the rod of- snokable materi al . In its nost essential
form the fimeanss| provided along the flow path of secondaryy smokeer
sheath may be simlar in that the sleeve and sheath both have a slim body
having an el $hysueh HeheoRldid Pedyer TRRNGifferense almn§henssay okhgat h
of secondary snoke through the, slimbody The difference.in the way the
filter sleev&idk@rs FieevesRBat ﬁlré?’ét%h?%t% %ﬁ’r%?(‘r?]d:%rat F@PglnﬁePFEéFéec he
different wa he sane essential .form applied to.the two di ferent
Gspects of ' oSESHAGES Lhe.BLELRERDty VEN R beo RS BRECOLABY: FORIN BASKES |1
I nstead of the f||t sl.eev t ssenti |Ite

sheath is jOIFE& ﬁ end ?%F ﬁgo gﬁﬁ%%Fgg &ﬁ\ﬁ%ﬁ]t?égggioéﬁgr%dsgP
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other features o
the filter sleeve, the most essential form of the filter

sheath is Jjoined in end to end communication with the
mouth-end of a cigarefte, the sheath will also be able to

" filter exhale smoke. Various other features of the filter
sleeve are provided for the purpose .of enhancing the
performance of the sleeve so that it may meet the minimum
level of expectation of smokers. The particular manner in
which the filter sleeve and filter sheath are arranged for
relating to a smoking article, gives the present invention
numerocus advantages over the prior art.

The possible advantages of the invention include (a)
enhanced slimness of the filter, (b) redﬁced weight, (c)
the provision of a disposable filter in communication with
a cigarette or cigar, (d) easy and economic packaging, and
(e). zero maintenance. Other possible advantages of the
filter sleeve and filter sheath will be readily apparent
from the descriptions, details, examples, drawing and
claiﬁs below.

The filter sleeve may be used with a smoking article

such as’ a cigarette (encompasses conventional cigarettes,



sleeve are provided for the purpose of enhancing the per formance of the
sleeve-so that it may neet the mninum |evel of expectation of snokers.
The particular manner in which the filter sleeve and filter sheath are
arranged for relating to a snoking article, gives the present invention
nuner ous advant ages over the prior arty3 The possi bl e advant ages of
the invention include (a) enhanced slimess of the filter, (b) reduced
wei ght, (c) lése pmokesicigapbtaedi,spoaxilad foildaretittescoranditlaei bhkedth a
cigarette or cigar, (d) easy and econonm c packaging, and (e) zero
mai Nt enance. cighher spoetabed snokhnggestatlehepipel,t er theeldkand filter
sheath wi Il be readily apparent fromthe descriptions, details, exanples,
drawi ng and cl ai #t Behsty one dowmstirielamerindieteayrdle (Rrogdediah the
snoking article. such as a cigarette (enconpasses conventional cigarettes,
13 | ess smofewesgrean: pertion @hithe sgdiaavss sadfddpwastrram indpgapay
sinmul ated snoking article, pipe, or the |ike. . At | east one downstream
inlet may bePBr BRAYdFet £ {03 FRLYARD CEomfateesupkey einty; fhe
downstream i pl et be_provided for the yeceivi of inhale snoke [nto
the i nhal at iBRRIFFSRRpaEhow REFR: dowtAihaRowAstEEany LRIEE LPBY; aBg i n
the downstre % f.th I e d/lor | t?e wa i t eve war d
t he dommstregﬁ%gg ?8 ﬁéeﬁhéﬁ§§¥%%§£§?ﬁe3ﬁ$iﬂ ePhgfé ﬁ§$%|£§$ZL§SlPDEBFOW
communi cati ofgq M g? 3 ydT0k] Q& r‘.b&h?d sdﬂg(edé&r?%}]f@érﬁi SHBRKI NGnRdd | £he MY
be drawn into sai d downstreaminlet, nove al ong e
' downstream inlet of the sleeve. is in flow communication
" with a smoking article, smoke from said smoking article may
be drawn into said downstream inlet, move along the
inhalation flow path, and out through the upstream portion
of said sleeve for inhalation.

The upstream portion may receive exhale smoke at a
considerably high rate of exhale flow.

At least one upstream outlet may be provided at the
upstream portion of thé sleeve, whereby inhale smoke
channelled through the inhalation flow path may be inhaled
through said upstream outlet. The upstream outlet may be
provided in the upstream end of the sleeve and/or in the
wall of the sleeve toward the upstream end.

At least one upstream inlet may be provided at the
upstream portion of the sleeve, said upstream inlet may be
provided for the receiving of .exhale smoke into said
upstream portion and the exhalation flow path. The
upstream inlet may be provided in the upstréam end of the
sleeve and/or in the wall of the sleeve toward the upstream

end. The upstrééﬁmiﬁietﬁmay allow a considerably high rate



i nhal ation flow path, and out through the upstream portion of said sleeve
for inhal ation. The upstream portion may recei ve exhal e snoke at a
considerably high rate of exhale flow At | east one upstream outl et
may be provided at the upstreamportion of the sleeve, whereby inhale
snoke channell ed through the inhal atipn fl ow path may be inhaled through
said upstreamoutlet. The upstreamoutlet may be provided in the upstream
end of the sbfeexhald dldw tdhepasmlthexfethmowdleeyveSabdanpgstireanpdmnledm
end. At | east one upstreaminlet may be provided at the upstream
portion of thaysbpreferaddivd prustidenrm itotatl mperving psbeédefl &tr 1ehst 4
recei ving of exhal e snobke into said- upstream portion and the

exhal ation SHewmmpafier recpiyingpephede ismoke.nay be provided in the
upstreamend of the sleeve and/or in the wall of the sleeve toward the

upstream end. Thétuﬂﬁﬁﬁ,iarﬁl??ﬂ\épsﬁﬁ?aﬂl PHRL St B8 RY BYQViieR A%t &he

14 of exhale flow to pass therethrou Said u stre |nIet
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of exhale smoke into said upstream portion and into the
exhélation flow path, whereby said upstream outlet and said
upstream inlet may coincide. The upstream outlet-cum~inlet
may allow a smoker to inhale from and .exhale into the
sleeve without any adjustment of the sleeve.

At least one inhalation flow path may connect at least
one downstream inlet to at least one upstream outlet of the

~sleeve. 1In one example, the inhalation flow path may be
defined by the elongate hollow inside the sleeve.

The exhalation flow path may exit the sleeve through

- the sleeve wall. '

The exhalation flow path may allow a considerably high
rate of exhale flow to pass therethrough so that exhalation
into and through said exhalation flow path may be made
easy. In one embodiment, the exhalation flow path may be
defined by the elongate hollow inside thé sleeve wherein
exhale smoke ﬁay flow longitudinally along said hollow and
exit the sleeve through the sleeve wall (side-wall) and/or
openings in the peripheral regions of the downstream end of

said sleeve.



exhal ation fl ow path, whereby said upstreamoutlet and said upstream
“intet may coincide. The upstreamoutlet-cuminl et may all ow a snoker to

i nhale fromand exhale into the sl eeve wi thout any adjustnent of the

sl eeve. At | east one inhalation flow path nay connect at | east one
doimstreaminlet to at | east one upstngam outl et of the sl eeve. 1In one
exanpl e, the inhalation flow path nmay be defined by the el ongate holl ow

i nsi de the sl eeveThe inhaldabéonxbabwtpathfand/ bheherhalakiont fitow| path

t hrough the sleeve wall. The exhal ation flow path may all ow a

consi der abl ymAygboincdtie dh @erd orf liowwholgass Imeone exagplep ahpart
exhal ati on into and through said exhalation flow path nmay be nmade easy.
I n one enbodofiethe exkabahibntfbowpath may agindgide widh fepag§ phethe

el ongate holl ow i nside the sleeve wherein _ exhal e snoke may fLo .
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a -thi_rd exanm_ls’le”& the exhalation flow path may coincide with the
whole of the inhalation flow path, as_when the sleeve wall

is- made-. of porous activated carbon paper wherein a th:'_m

plastic film may be laid over said porous activated éarbon

paper. Said plastic film may be punched to achieve

apertures and flaps, said flaps may move outwardly away

from the sleeve to open said apertures. When the

CHE downstream end of the sleeve is in communication with a
smoking article, exhale smoke blown into the upstream open

end of the sleeve may move along the elongate hollow of

said sleeve whereby the flaps may open to allow exhale flow

to exit the sleeve through said apertures. When suction is

applied on the upstream open end of the sleeve,. the flaps

may close and inhale flow may move through said same

elongate hollow. In one embodiment, the porous activated

carbon paper may overlay an inner sleeve made of thin film,

said inner sleeve may have apertures corresponding to the

aperturés and _f laps of the outer plastic film whereby

inhale smoke .flowing along the elongate hollow of said

inner sleeve may be substantié;ﬁ&:"inéulated from the porous



whol e of the exhalation flow path may coincide with the wholé of the

I nfal ation fl ow path, as when the sleeve wall is nmade. of porous activated
carbon paper wherein a thin plastic filmmy be laid over said porous
activated carbon paper. Said plastic filmnmay be punched to achi eve
apertures and flaps, said flaps may muee outwardly away from the sleeve
to open said apertures. Wen the downstreamend of the sleeve is in
conmuni cat i cacivéted sawbong paperc|se &hbal ehenvkastbe ooff isaidd t ishapet r eam
open end of -the sl eeve may nove al ong the el ongate holl ow of said sl eeve
wher eby the $hoks may opeh be asigmifibanely| effectedxibyt Is@idl eporousir ough
sai d apertures. Wien suction is applied on the upstream open end of the

sl eeve, the athpeatedycarber rarey nhihe usewofeguRstanthadliyhthei whadee

el ongate hollow. In one enbodi nent, the porous activated, carbon paper nmay
overlay an |FPRees|@Bvethadeelpngate rholiows0f ther sleeve nESInGee
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embodied in at least a portion of the wall of the sleeve
wherein exhale smoke channelled through the exhalation flow
“path may be filtered transversely through said filter
' materials. Encompassed are filter materials embodied in
the wall of at least one exhalation flow. path.

In one example, a filter sleeve may be adapted for use
with a rod of smokable material having a large radial
cross-section such as é ciga; or a tobacco pipe wherein the
filter means of the sleeve may comprise of a filter plug
held inside an eihalation.flow path of the sleeve, said
filter plug may be of sufficient radiél cross—sectionland
low resistance to exhale flow whereby said sleeve may have
a low resistancé to exhalation.

The filter means be of such efficiency as to render
the filtered air substantially smoke-free so that nearby
non-smoking persons may enjoy a substantially smoke-free
environment.

.The filter means may allow a considerably high rate of

~ exhale flow to pass therethrough. This may be achieved,

for example, by employiﬁéﬂa~fiftér material with a low
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material having a relatively small external circunference. The filter
means nmay conprise of filter materials enbodied in at |east a portion of
the wall of .the sleeve wherein exhal e snmoke channell ed through the

exhal ation flow path may be filtered transversely through said filter
materials. Enconpassed are filter nmagerials enbodied in the wall of at

| east one exhal ation fl ow path. In one exanple, a filter sleeve may
be adapted fpgsiseanvbt td éflaDationkal ebyratprovdldimyi ag large gesmokei al
cross-section such as a cigar or a tobacco pipe wherein the filter neans

of the sl eeveeg@yvingpindef ilitration erunflace amel/®r assborindéstange of f| ow
path of the sleeve, said filter plug may be of sufficient-radial
Cross-secti otravdl thwoughi tihenckilterxhateriaby ascfayy RAWPLe ccVRSRay
have a |ow resistance to exhal ati on. The filter means be of such

ef fi ci ency asheo exhalke smokef | iserchannelkedstaanaNensahbk &HEoghs o2t hat
nearby non-snoking persons may enjoy a substantially snoke-free

envi ronnent . porous TRalter: aateriad mﬂqﬁmﬁzfQRﬁEﬁﬁk%éghecﬂ{bﬂnrQfeaof
exhal e flow to pass. therethrough. This_may be achieved, for exanple, by
enpl oyi ng a TeRFPBADLY: Shig S FﬂeaWPi%' '
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cartridge or any filter material that may be selectively
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replaced while continuing the use of other parts of the
sleeve for fheir intended purposes. In one embodiment, a
sleeve with a non-replaceable filter compénent ﬁay be
provided integrally with a cigarette or cigar whereby said
sleeve together with its filter component may suitably be
discarded after consumption of said cigarette or cigar. 1In
another embodiment, a filter sleeve may be provided
separately whereby a smoker may personally attach said
filter sleeve to a smoking article. Such a sleeve may.
employ a long-lasting nonjreplaceable filter component
whereby said filter sleeve may be -used to filter one or
nore smoking articles before said filter sleeve together
with its filter component is discarded.

The filter means may comprise of at least one layer of
filter materials. In one examplé, the filter means may
comprise of one layer for filtering particulate matter and
another layer for-filtering gaseous components. The filter
materials may be embodied in a porous host material such as

a polymeric or ceramic or composite material. In one.
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reasonably thin sleeve wall. The filter means may be practically
non-repl aceable. For exanple, it may not enploy a replaceable filter
cartridge or any filter material that nay be selectively replaced while
continuing the use of other parts of the sleeve for their intended

puf poses. In one enbodi nent, a sleevagwith a non-replaceable filter
conponent nmay be provided integrally with a cigarette or cigar whereby
said sl eeveehbe@iment\V tthd t iltbtemesnnponayt coppsise alpify aectivatedr ded
after consunption of said cigarette or cigar. In another enbodi nent, a

filter sleevearBynbeqroms dpapesepar afebyivhaimming sfbleervadl, f sthel |y
attach said filter sleeve to a snoking article. Such a sl eeve may

enpl oy a | ongléesej nghiich- mepentadbmayf bet easidipbiendeswpéabd e -said filter
sl eeve may be used to filter one or nore snpking articles before said
filter sleeve togEBr@efiliierh neans | A, COMAIGREtARY dldtgrgdipdium orrpe
filter nmeans may conprise of at |east one, | ayer of filter.matfr.iali I n
one exanpl e, combinatiep RAN{ikkpr BABRFialss that | Zgy, signtficaptiy
particul ate matter and another layer for filtering_gaseous conpone . The
filter mat e?F&Fgrnﬂ?q%’Wo§%3k¥n a PYTYRATHR Fer? °l§kﬁ%ﬁ€%s%%§
polymeric or_ceram ¢ or, conposite. materi al I
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easily bio-d Fa :
of adsorbents include forms and combinations of Fuller’s
earths, activated clays, béuxite, alumina, bone char,
decolorizing carbons, gas-adsorbent carbon, molecular-
screening activated carbon, synthetic polymeric adsorbents,
silica gel, or molecular sieves. Some prior art on
suitable activated carbon filter materials are disclosed in
a later part of this section.

Also encompassed are additives for chemisorption of
exhale smoke wherein said exhale smoke may interact
chemically with said additives. Sorption methods taught in
the various prior arts on .sidestream reducing cigarette

~ wrapping matéri_als and accessory smoke filtration devices
may be adapted in the filter sleeve of the present
invention.

In another example, the filter_m_eans may comprise of
at least one electrically charge/discharge ion exchange
medium.

The sleeve ﬁay include an outer wrapper, preferably

air permeable, which may be useful to conceal the filter

materials used, prevent the dropping of black dust from



The filter means may conprise any filter nmediumor conbination of filter
materials that may significantly filter secondary snoke. Enconpassed* are
adsorbents for physical adsorption wherein exhal e snoke nay be bonded to
the filter material by internolecular attraction. Exanples of adsorbents

I ntl ude forns and conbi nations of Fullgr's earths, activated clays,

bauxi te, alum na, bone char, decolorizing carbons, gas-adsorbent carbon,

nol ecul ar - égg%é&%uﬁﬁdﬁtﬁﬁéﬂéfg; &¥ N RptbveP eheRidpeatdHid i,

silica gel, sieves. - Sone prior art on suitable activated
carbon filtefadpise i1hes AFEisisScl 0sed in a later part of this section.

Al so enconpassed are additives for chem sorption of exhale snoke wherein
said exhale snukeschewge o ¢idderedhatircihty thé hamiai ehtadaivinmment :
Sorption nethods taught in the various prior arts on sidestream reducing
cigarette wigppbeg prdeided s tindughc esber wadilokef f ithe asileaveeandbor nay

be adapted in the filter sleeve of the present invention. I n anot her
exanpl e, thetlifdugh neees downsongan seerdd  off et Bire@ectribal Igne
charge/ di scharge ion exchange nedi um The sl eeve may include an outer

wr apper, preéubedinenti r the mebblter wneansmynaie (RAMRYise Fhcohilier
filter materials used, prevent the dropping of Dblack dust frg
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article,
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downstream end of the sleeve is substantially blocked by a
smoking article in communication with said downstream end,
exhale smoke blown into the upstream end of the sleeve may
move along the elongate hollow of the sleeve and be
filtered transversely through the filter materials embodied
in the wall of the sleeve whereby the resulting filtered
air is discharged difectly into the ambient environment.
In another embodiment, an inner sleeve may be provided
_substantially coaxially inside an outer sleeve, said inner
sleeve has a closed downstre;étm end. 2 smoking article may
be engaged to the downstream end in flow communication with
the outer sleeve. Filter materials disposed within the
inner‘ sleeve produces filtered air when exhale smoke is
blown into the upstfeam open end of said inner sleeve,
wherein said filtered air may be discharged via tubular
protruberances connecting a downstream section of said
inner sleeve to openings in the wall of the outer sleeve.
In a third embodiment, longitudinal grooves provided on the
inside wall of a downstreah portion of a sleeve may be
transforme_d.into exhalation flow paths for the discharge of

filtered air when a smoking article is inserted into and



‘Discharge of filtered air into the anbient environnent may be provi ded
t hrough the wall of the sleeve and/or through the downstream end of
the sleeve. In one enbodinent, the filter nmeans may conprise of
filter materials enbodied in the wall of the sleeve. Wen the downstream
end of the sleeve is substantially blogked by a snoking article in

comuni cation with said downstream end, exhale snoke blown into the

upst ream end pefi dt kA t3 9P\ iR HowHEA S 0 Hbrtidre I aaie diddvway of the
sl eeve and be filtered transversely through the filter materials enbodied

in the wall of theh emahavforekybstantdalillyi ehackling the Feversedifaaar ged
directly into the anmbient environnent. |n another enbodi nent, an inner

sl eeve may befpambidst aiwbthactghl thecexhakationnflaoie pathmay totedly
said inner sleeve has a closed downstream end. A snpking article may be
engaged to tiscogowithe camwearse n flaw cofmuambientn airh thirouglt ersassideve.
Filter materials disposed within the inner sleeve produces filtered air
when exhal e sxbiddatsion| §hAwi Mmath herupsllewmsane ond af Predetiamuned

sl eeve, wherein said filtered air may _be discharged via tubular

pr ot r uber anc ANWH & iaRPiendoRist teahlowctheruegh said ephadatdiarfdaw
openings in the wall qf the_outer sleeve.  In a third enbodi nent_,
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20 both be in flow communication with an upstream opening of
the sleeve, wherein a valve assembly provided along said
exhalation flow path may allow a predetermined amount of
~ambient air to pass through said exhalation flow path so
that inhale smoke flowing through said inhalation flow path
may be diluted before reaching the mouth of a smoker.

The means for substantially checking the reverse flow .
of ambient air through the exhalation flow path may
comprise of a valve system provided along said exhalation
flow path.

The means for substantially checking the reverse flow
of ambient air through the exhalation flow path may
comprise of a valve system provided outside the sleeve
wherein said valve system may be adapted for cooperating
with said exhalation flow path for .substantially checking
the reverse flow of ambient air through said exhalation
flow path. For example, a valve assembly may be provided
along a through-way within a tobacco colunn, filter tip or

an insert, said wvalve aSéembly may be connected in flow

communication with the exhalation flow path of the- filter



hel d within said downstream portion of the sleeve. The neans for
substantially checking the reverse flow of anbient air through the

exhal ation flow path may totally stop the reverse flow of anbient air
through said exhalation flow path or allow some or a predeterm ned anount
of anbient air to flow through said exjalation flow path for the dilution
of inhale snoke. In one enbodi nent, an inhalation flow path and an

exhal ation flQwWeRa! fheRYsabQl fobgctd dédNimeOTRIEGANIGN o isRAtUAR Aeam
opening of the sleeve, wherein a valve assenbly provided al ong said

exhal ati on f lowmaatikatdynalwith atheedRigistireath apertiont ofanthentiditert 0
pass through said exhalation flow path so that inhale snoke flow ng

t hrough sai dsilelesleati on fl ow path rmay be diluted before reaching the nmouth

of a snoker. The means for substantially checking the reverse flow
of anbi ent air thAIvugine hexerpdkat itdre f Valweatassemplycofipri siseofas tdleve
system provi ded al ong said exhal ation flow path. The neans for

subst anti al | pegnsckEny t avbsbantially owhegkin®i dhe ainevensagfiove of
exhal ation flow path may conprise of a valve §§§ten1provided out si de the

sl eeve wher émieaﬁdaé‘a?’vareygbeﬁhwnﬁlm P Patdo Fayabengdapted sai d
exhal ation flow path foy substantially checkin t he reverse_fl ow of
anmbi ent air EHRESUGD _s%?F’cF%I‘é?'}‘éﬁ s%FBW“pat ﬁgﬁ:dﬁ_‘m@ﬁ}r%l ¥alye, gepber
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| attraction, or pneumatic préssure. Where desirable, at
least onelﬁovable valve membef may be adapted to close
incompletely so that a certain amount of ambient air hay be
permitted to enter the sleeve through said valve system for
dilution of the inhale smoke when the sleeve is'in_flow
communication with a smoking article. In addition or
alternatively, holes may be provided in one or more of the
valve members or wall of the sleeve or downstream end of
the sleeve for infroducing ambient air into the inhale flow
SO thaf the inhale smoke may be diluted. The sizes and
quantity of said holes may be such as to disallow too much
unfiltered exhale flows to escape into the ambient
environment. Preferably, said holes may be provided
downstream of a valve system provided along the inhalation
flow path for checking exhale flow so that exhale smoke may
not exit the sleeve through said holes. The holes may be
distributed in any conventional manner at the preferred

regions of the sleeve.

In one example, said means for substantially checking



21 sleeve when said tobacco colum, filter tip or insert is in

" cofmuni cation wth the downstream portion of the filter sleeve. I n
one exanpl e, the valve assenbly for use as the neans for substantially
checking the reverse flow of anbient air through the exhalation flow path
may be adapted from an existing val vgpsystem The novabl e val ve nenber
may be resiliently biased towards a closed position or close through ionic

or el ectrostdd ¢edlchicRCiFloW offgRBiént @ix Mntdwgh tite Exhalmtiomfdssur e.
Wher e desi rabl e, at |east one novabl e val ve nenber nay be adapted to close

i nconpl et el ¥ ? resiqet #hntAgvswécidl adnsntuat tomwf Bhe pepstinea to
enter the sleeve t hrough said valve systemfor dilution of the inhale
smoke when tgrtslaeves sthe f Edeeveorwerebyi can wiupstreamkiouflati cin.

In addition or alternatively, holes nmay be provided in one or nore of t he
val ve nenbercommuniaidtion t leitheean odnbadasiomamdRY of PatRe FB¥evd? or

I ntroducing anbient air into the inhale flow so that the inhale snoke may
be diluted. suffifciently atistingnrishedr tom A cYRRRFeaR sddHek

di sallow too much wunfiltered exhale flows, to escape into_the, apbient
envi r onnent .commppkeaieiny with; &%cﬁ’&alqﬁpn §i°ﬂré’\ﬂtﬁ’eos dgm& 4 of a
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checkyng portion of the sleeve may comprlse of an inner tube
prov1ded coaxially within an outer tube so that the
upstream- ‘end of the inner tube prot:udes out of the
 upstream end of the outer tube. The elongate hollow of the
inner tube may then define an inhalation flow path for
drawing inhale smoke. The space between the outside wall
of the inner tube and the in;ide wall of the outer tube may
_then define an exhalation flow path for“Zhannelling exhale
flow. In use, a smoker may close his 1lips on the
protruding upstream open end of the inner tube to draw
inhale smoke, and then adjust his lips to clpse on the
shorter outer tube to exhale smoke back into the filter
sleeve for filtration. Exhale smoke may not substantially
enter the inhalation flow path since such a route may be
substantially blocked by the filter tip or tobacco column
of a smoking article in communication.
The upstream portion through the upstream inlet, the
exhalation flow path, the filter means and the means for

checking the reverse flow of ambient air through said

exhalation flow path, may allow a considerably high rate of - -



22 the reverse flow of anbient air through the exhalation flow path may
reside in the special construction of the upstream portion of the sleeve
wher eby "an upstreamoutlet in conmmunication with an inhalation flow path
may be sufficiently distinguished froman upstreaminlet in comunication
with an exhal ation flow path so that $gid upstreamoutlet may be drawn

w t hout substantially drawing on said upstreaminlet. In one enbodi nent,

the upst eam RRIL IR £Be SASSVenEREthetRbhs cwnérebyi rneEmbles mapvi ded'
coaxially w B an outer tube so that the upstreamend of the inner tube

protrudes oupyphi1bheithpebhedfeeaniel cabe dmiter andehrdulel thwgafblhet| ow
of the inner tube may then define an inhalation flow path for draw ng

i nhal e snmokeg)dbgespacn addieion,hdtoway drindalize dthe Ipressuretafeanyd t he
inside wall of the outer tube may then define an exhalation flow path for
channel | i ng gshekee fflow of lexhmle smokevkbrongh dhesdmhalation £3aw: he
protrudi ng upstream open end of the inner tube to draw inhal e spoke, _and
then adj ust pathl spsthetctaid@ vevense Ehevwimay obecsuffbgientiynhlecksdke
back into the filter sleeve for filtration. Exhale snmoke may not
substanti al | py ensookimg jaytdicds dmn quwwg%@%%ht%er%ﬂwsﬁﬁﬁaﬁ‘e
substantially bl ocked by the filter tip or tobacco colum of a snoking
article in coerbapBaPfofaid filtegesiBeVPeam portion through the upstream

DLeLy 1, ohal 8190, Liayebatt Lhae! bhichs HERUHR Ml DRLTRRS A

path, may al lag\fo% E onl:s | %8£gb%blﬂlis%h l{aaljitflﬁ;g. Where the wall of the
sleéve lacks rigidity, rigid support ihay be provided, for
example, through a supporting layer, mésh, ribs or the
like. |

A filter plug for filterling inhale smoke may be
provided along the inhalation flow path. Said filter plug
may be provided as a supplement or substitute for the .
filter tip of a smoking articlé or as an addition when the
filter sleeve is to be used with a non-filter smoking
article.

The filter means may comprise of filter material;
embodied in at least a portion of the sleeVe wall or in the
wall of at least one exhalation flow path, and a valve
assenbly may be provided along the inhalation flow path or
outside the sleeve, said valve assembly may be adapted for
cooperating with said inhalation flow path'to allow inhale
smoke to pass through said inhalation flow path but
substantially prevent exhale flow from passing through said
inhalation flow path. In one embodiment, a valve assembly

may be provided along a through-way within a- tobacco



23 exhale flow to pass therethrough whereby a snoker may exhale with
consi derabl e ease into and through the filter sleeve. In addition, it may
mnimze the pressure of any reverse flow of exhal e .snoke through the
i nhal ation flow path so that said reverse flow nmay be sufficiently bl ocked
by a snoking article in communication,y th the dowstream portion of said
filter sleeve. It is preferable that the sleeve be suitably rigid to

al I ow for ”P&séﬁﬁhvsfifeéﬂléﬂg-orﬁ afhangethicuteblnyf 18 valoevessaibsy

rigidity, rigid support may , for exanhple, through a supporting

layer, nesh, nhybpeOtohhBetbiikfn Flow cémhthi®itPbnOwieh £hétphahaDatisal €
snoke may be provided along the inhalation flow path. Said filter plug

may be provi g¢egwapaths I tHE Nt i DEebUSTEEVE! Rhkar ddivl dobdsdo t&Plahng
snmoking article or as an addition when the filter sleeve is to be used

w th a non-fgliteersmeipngorar insleet is ifhe donmariceion mewitlhnpthee of
filter materials enbodied in at |least a portion of the sleeve wall or in
the wall of dewnstaeamopertibnl afi thef Edbhtent 8leemd.a val ve assenbly nmay
be provided along the inhalation flow path or outside the sleeve, said
val ve assenbly nahddétidnpiiv Our alterpetivedy ,wia Maubke i agkionri valveow
path to allow inhale snmoke to pass through said inhalation flow path but
subst ant i al | §speEbIK: may ke cadaphed r 6oF peRRPFHtelY cPBaNiRg jand nahePsingn

flow path. In one enbodi,nent, a valve assenb| .
P the ?thalation flow path and exhglatlon flow path of the

sleeve to determine the direction and desired mix of fluid
flow therethrough.

The sleeve may have an external circumference not
significantly larger than that of the rod of a smoking
article. The rod of e smoking article may encompass the
stem of a tobacco pipe. Preferably, thé external
circumference of the sleeve may be the same or similar to
that of the rod of a smoking article so that the sleeve in
communication with said smoking article may provide a
streamline profile and appear as a natural extension of

. said smoking article. Used with a smoking article having
a rod of large external circumference, the sleeve may
appropriately have a smaller external circumference or
taper toward the mouth-end. The sleeve may be of any
reasonable cross-sectional shape.

The filter sleeve may be adapted for substantial
coaxial alignment in communication with the rod of a
smoking article. When provided in communicétion, the
respective communicating portions of the filter sleeve and

the smoking article may be circumscribed with wrapping



may be provided along a through-way within a tobacco

247 colum, filter tip or an insert whereby said valve assenbly my be
connected in flow communication with the inhalation flow path of the
filter sleeve when said tobacco colum, filter tip or insert is in
comuni cation with the downstream porgdon of the filter sleeve.
Additionally or alternatively, a double action valve assenbly may be

adapted for %@@gyg | y opening and closing the inhalation flow path and
exhal ati on fIOM/pafﬁ'of the sleeve to determ ne the direction and. desired

mx of fluid flowidierebhh@Hi¥ation bbtGedhcoife NBY1EAYC SHeed CaRAl a
circunference not significantly larger than that of the rod of a snoking

article.” The gnikidlg dafEDE180 makt itd CadRYe @88 0iRASENY heanhlee Offin dne
t obacco pi pe. Preferably, the external «circunference of the sleeve

may be the samwbolingenti,| arfllow tdosimunficaltd onod beftweesnoibhey a@ownsteresm t hat
the sleeve in conmmunication with said snoking article may provide a
streanl i ne prafntimmndfappher sdeevenaandal thext emokdmoof articdes m&y nde
article. Used with a snoking article having a rod of |arge external

ci rcunf er enc@ravisies edhrangh #ptypulare| (nteraediary | dinkimg ngaid
circunference or taper toward the nputh-end. The sl eeyve may be of _any
reasonabl e crdo¥nsigaamePriiepecf the fFleeyq tie thechaipgfreamy&Nake) for

substantial coaxial alignnment_in co njcation with the rod ,of a snokin
article. WISt ALiEa A SEOkiTe SRt Tote . (J7 another emboaiment, the -

mouth end of a cigarette may -abﬁt or mate into the
dbwhstream inlet of the filter sieeve.

The upstream portion of the sleeve méy be
circumscribed with wrapping material and/or tipping
material. Said wrapping material and/or tipping material
may be air permeable or air impermeable in any coﬁventional
manner. Preferably the wrapping material and/or tipping .
material may not cover any upstream outlet or inlet.

A whistle may be incorporated or provided along the
exhalation. flow path so that a smoker_ may gauge the
condition of his lungs from the sound of the whistle.

The filter sleeve may incorporate any combination of
" features described above.

The filter sleeve may incorporate any one or more in
combination of the features elaborated above wherein the
downstream portion of the sleeve may be provided in flow
communication with the mainstream smoke outlet of a smoking
article whereby one or more of such filter sleeve with a
smoking article may be in a pre-packed form. Such a pre-

packed form may relieve a smoker of the task of connecting
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respective-comuni cating portions of the filter sleeve and the snoking
article may be cireunscribed with w apping '

25 material. FI ow conmuni cati on between the filter sleeve and a
smoking article may be achieved in any manner. In one enbodinent, flow
communi cation between the downstre: portion of the sleeve and the
snoking article may be provided throﬁg% a tubular internediary |inking

sai d dommstgegﬁgg?ébi%gtgglghgosgﬁgxgtgg Lheei . nstream snoke outlet of
| . enbo

sai d snoking~a n -anot her iment, the nouth end of a cigarette

may abut or mmate &'ﬂ%}?fi{i‘ﬁgr%‘@éﬁﬁe@@ﬁﬁé YPrederithd nhienitdorshagvbe useda The

upstream portion sleeve may Dbe circunscribed with wapping
material and{9gnt i PPifen 1B ekmdkabPel dmiteppaly skiler isadl andédgarieieng
material rmay be air perneable or air inperneable in any conventi onal
manner. PrefehabhpakBesWaspi sgokaiciigatettrall and cppikigl chgsre&tesdy not

cover any upstreamoutlet or inlet. A whistle may be incorporated or
provi ded al oafghirs sdwbdbtedosmokingpatriticde,har &hendd&ke.may gauge t he
condition of his lungs fromthe sound of the whistle. The filter

sl eeve may incor pThat sheayhceapi patadaptsd fazaoverd aydag poedonpsicant
The filter sleeve may incorporate any one or mpre in conbination of the
features el abspanse afotbensidestrend saokesePAgHigsr BEEASOPL: BeTO%OFe may

‘be provided in flow
smokable material. This may encompass a sheath adapted for

overlaying all of the sidestream smoke emission areas of a
rod of smokable material. In a conventional cigarette or
cigar, the combustible surfaces of the cigarette or éigar
may constitute the sidestream smoke emission areas of said
cigarette or cigar. With a rod of smokable material which
has an unlevel external surface about its sidestream smoke
emission areas (such as a cigarette or cigar circumscribed -
with a pimpled wrapping paper), the sheath may overlay the
higher surfaces of said sidestream smoke emission areas
whereby the lower surfaces may be significantly confined by
said sheath so that sidestream smoke emitted through said
lower surfaées may still be substantially filtered through
said sheath. Preferably, a smoker may not need to
intermitently adjust the sheath during the process of
. smokincj .

A significant portion or even the whole of the sheath
may be made of a filter material. The filter material may
comprise of a filter medium or combination of filter
materials that may significantly filter secgndary smoke.

Encompassed are adsorbents for physical adsorption wherein
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comuni cation with the nai nstream snoke outlet of a snobking article

wher eby one or nore of such filter sleeve with a snoking article may be in
a pre-packed form Such a pre- packed formnmay relieve a snoker of the
task of connecting o 26 a snoking article
to'a filter sleeve. The filter shgath of the present invention may be
used wth a rod of snokable material such as a cigarette (enconpasses

| ess snoke cigidepitrmanEhekandy BeUdoRdeds)to tNHgafiltéruhatedialiiyg

article, or the |ike. - The sheath may be adapted for overlaying a
significant ieveanderfuldie atitdesittionn sExanpdess oifoadsordents dnolothds
snokabl e material. This nmay enconpass a sheath adapted for overlaying all

of the sidestfirears smikcombisatinnarefisFuller’s mhntthsnactivated @liats, In a
conventional cigarette or <cigar, the conbustible surfaces of the cigarette
or cigar napaspds .t uatunhnasi dwte cahal poldecotiordizimdar earbens s gigRs-
cigarette or cigar. Wth a rod of snokable material which has an unl evel

external surfadsorisnk rcarbendesreleanlasracreaning opekiated yqarkeny

cigarette or cigar circunscribed wth a pinpled wapping paper)., the
sheath may oF¥MERPYiG P‘MW-“%uPFﬁGE?eBEssaisd-léi‘ﬁeg‘?]eangg SIS on

o eas, Wher ol Al | et SUrt acog it bere! U S ve ORI Y 2y o

2 A e e, ST Y

process of sSnOKiRY.go encompassed are filter materials comprising
additives for chemisorptioh wherein sidestream smoke may
interact. chemically with said additives. Sorption methods
~taught in the various prior arts on sidestream reducing
cigarette wrapping méterials and accessory smoke filtration
cievices may be adapted in the filter sheath of the present
invention.

The filter material may be embodied in or bonded to a
host material of the sheath which may be a polymeric,
ceramic or composite material. 1In oné example, the sheath.
may be formed of activé_ted carbon porous paper or fabric,
which may be light in weight, easy to dispose after use,
and is easily bio-degradable. Some prior arts on suitable
activated carbon filter materials are disclosed in a later
part of this section. |

The sheath may comprise of at least one layer of
materials. In one embodiment, the filter material may be
embodied in a single layer of the sheath wall. In another
embodiment, the sheath may comprise of an inner layer for

fili:ering particulate matter and an outer layer for



A significant portion or even the whole of the sheath my be made of a
firter material. The filter material may conprise of a filter medium or
conbination of filter materials that may significantly filter secondary
snoke. Enconpassed are adsorbents for physical adsorption wherein
27" sidestream snoke may be bonded toz2ghe filter material by
i nternol ecul ar attraction. Exanples of adsorbents include forms and
conbi nat i onsg Pit&ringr gascacémponents vaifedsitieptreanaismakes . al udueh, @one
char, decolorizing carbons, gas- adsorbent carbon, nolecular-screening
activated casheath maytabso ccaptyrervapausoibenany, ogi both ddie layens ecul ar
si eves. In one enbodinent, the filter material pmy conprise
significantlynoh adtindteubodibent, the sheatndeipnEHde eaf iRQXQUS
materials conprising additives for chem sorption wherein sjdestre snoke
mra:y i Nt er acouternweapPerwi tPesei kLY dett i RRRET SoWBLFCEn BAY hBEs us t in
the various prior arts on sidestreamreducin I garett.e w .appin erials
a][ld ﬁccessorwm‘é pther afupstieds.c 40 nﬁ?"%%aidgs?eélﬁﬁelrhépﬁ"f%gii heat h
of the present _invention. The filter . materj al lgmp 99 Ln or
bonded to a UFed: RuE¥ePY) the fArerpABg: ﬁtfmh}@ﬁaﬁréi)’s&en%yp%?%nerlgf, céeram c
or conposite paterjal n_one exanpl e e f f
activated ca?%o?lcéb\’%t@: p‘éﬁj%&?o’brl_“ nﬁ%’ﬁ%ig %ﬁ?éﬁéér]rdayr%id Iqlg%hﬁﬁ ) V\%%]i!l?
gﬁsgu} ? ag: Zpgsgegfrggée98efeelangn'd?o?‘asfii'txpé@igﬁgrd%‘i’ﬂﬂiﬁ-it%@? BE! Ofnérts
sheath.

The .sheath may be of sufficient 'porosity to air to
enable sustenance of combustion of a rod of smokable
material when said rod of smokable material is accordingly
held within said sheath. 1In one embodiment, the sheath may
be porous or air permeable. In another e_mbodimént, the
sheath may be pfovided with perforations in its wall to
allow ambient air to pass therethrough for combustion
sustenance. In a third embodiment, the sheath may contain
a combustible filler material, said filler material may
render said sheath impermeable or of low permeability to
ambient air, said porosity for combustion sustenance may be
attained through a process whereby combustion of a portion
of a rod of smokable material contained within the sheath
destroys a corresponding portion of the filler material
thereby rendering the corresponding sheath portion porous
for sustaining the combustion of a further portion of said
rod of smokable material. Once a rod of smokable material

within the sheath is 1lit and an initial portion of the

filler material is destroyed in the initial combustion, the
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activated carbon filter materials are disclosed:in a later part of this
section. The sheath may conprise of at |east one |layer of materials.
In one enbodinent, the filter naterial nmay be enbodied in a single |ayer
of the sheath wall. In another enbodinment, the sheath may conprise of an
inner layer for filtering particulatgg matter and an outer layer for
28 filtering gas conponents of sidestream snoke. Such a sheath may al so

capture Vapo‘&hédﬂ:}ﬁ“ﬁaw U hﬁof@é’fﬁ? neb@s@a&?‘ rfbﬁ”@ﬁét&&ﬁ‘ingt h?ne
sheath may i nclude a porous outer wapper, possibly of paper, which nmay be

useful, andREsHoWTIREN f WICt hONSurtes OpIRlidre shlildt eFolBlSf | Anokatsrs,

prevent the dropping of black dust if certain forns of activated carbon
materi al s ar endts@ialond Sadd comduetibe ofppeidaned, of emolcdlsl e matidril i On
capabilities of the sheath. The sheath may be of sufficient porosity
to air to ems) demixtogndwmrdhelr poritishisoofothe fhllef mavdebak sorethat al

- when said rod of snokable nmaterial is accordingly held within said sheath.
I n one enbodipmmsitthe Bagat bemagttaéngdr ofioror farthesr nsnisitenanden alt her
embodi nent, the sheath nmay be provided with perforations inits wall to

al | ow anbi entcapbiustsignss Ther pracesghmayr coptinye ymtidysubahantiakly
third enbodi nent, the sheath may contain a conbustible filler material,

sai d f|IIerrﬂ&knqgutm%yr°¢eﬂﬁe?mgﬁﬁﬁlghE&FﬁrFﬁﬂeﬂﬁﬁabﬁéqanﬁﬂqunN The '
permeabl 11ty dati body 2nhy Femadl’ Sivstantiaily - Shifpaireas"2 Fhd™Y
j porosity of the sheath may also allow for diffusion of heat
thréﬁgh the sﬁeath material into the ambient environment.
The sheath.may be adapted to suit a rod of smokable
~material so that the required draw resistance, smoke
quality and quantity, taste, burn characteristics, number
of puffs, and so on, may be achieved.
The sheath may be significantly unimpaired by the :
. combustion of a rod of smokable material whén the rod of
smokable material is accordingly Qverlaid within said
sheath. -This feature makes possible significant
confinement of combustion .products and its proper
filtration through the wall of the sheath. A wholesome
sheath may provide visual evidence of confinement and thus
impart psychological comfort to both smokers and non-
smokers. This feature maj also allow the sheath to look
good and be held in the hand after the smbkable materials
have been consumed. Such a sheath may also present a
convenient outer surface for carrYing health warnings,

product 1nformat10n, brand captions and the like. In one

embodlment the sheath may be substantially non-combustible
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attai ned through a process whereby conbustion-of a portion of a rod of
snmokabl e material contained within the sheath destroys a correspondi ng
portion of the filler material thereby rendering the correspondi ng sheath.
portion porous for sustaining the conmbustion of a further portion of said
rod of snokable material. Once a rod @fg snokable material wthin the
sheath is lit and an initial portion of the filler material is destroyed

in the initigk ggab¢shiperatute of a 1it cigarette or cigar, or e#én sfteath
may attain porosity necessary for sustaining the conbustion of a further

portion sai dnigie@f tenpkehtaresnt eIn anotisr emodilisteéndn, dfhes aheartdd may
snokabl e material may destroy further portions of the filler material so
that porosi ipclagebeant taitexd tddtéwr t hayesusirehaabe binex oy oforThe
process nmay continue until substantially .all of the rod of snokable
materi al nay shpportinged. rdficof stmektdbbe dyateyialkmmiThe dmnex dayery may
uni npai r ed. The porosity of the sheath may al so allow for diffusion of
heat throughet hefinnat bratectian lawer twitlalhinashbeRA-Gombystible orppe
sheath may be adapted to suit a rod of snokable material so thﬁt tq:%
required drafleds stemtstarboRE haslt i ¥§AURENGuant TRy P& sER2™ Bt n the
characteristi,cs, nunber of puffs,, and so on y_bg achi.ev The
sheath may bén&egnilEYSmay lﬁﬂ"fﬁﬁi%(f%ft’ﬂ%sgzoﬁﬁﬁﬁi Bﬁmgﬁgg’rf)’ 5ie
snokabl e mat er,i al vvg[en the rod of snokabl e ' I's r gizg!
overlaid wit 1Ko 0 st fomy, 4 nERLCopBbERiBLe 51888, Fesdistant
signiticant or heat reducing support may be provided over a rod of
‘smokable niaterial, said support together with the rqd of
smokable material may then be loaded into an outer filter
layer of the sheath.

The filter sheath may be suitably rigid so that it may
not sag after the smokable materials contained therein have
been exhausted in the smoking process. Such rigidity may -

- also allow for a more robust handling of the article.
Rigidity may - be achieved by making said sheath of a
suitably rigid material or by providing a rigid support
such as a laminating layer, mesh, ribs or the 1like.
"Rigidity may also provide scope for modification of the
shape of the article. Suitable modifications of shape may
include the flattening of some external surfaces to retard
the tendency of the sheath to roll off a slanted surface.

A single sufficiently air permeable, non-combustible,
-suitably rigid filter layer is a preferred material for
making the sheath. Such a layer may be provided in the
form of a sheet, membrane, skin or film.

A cigarette or cigar may normally be circumscribed
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confinement of conbustion products and its proper filtration through the
wall of the sheath. A wholesone sheath may provide visual evidence of
confinenment and thus inpart psychol ogical confort to both snokers and non-
snokers. This feature nmay also allow the sheath to | ook good and be held
in the hand after the snokable nateriaﬁf have been consunmed. Such a
sheath nmay al so present a convenient Outer surface for carrying health

war ni ngs, ct | ti . | nd, t i lee.
erbod pent, " VASHC R UPRBREE ! | 8810 VPARRCERALEE A Sk AngtE Sl tTbn of
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tenperatures. | n anot her enbodi nent,- the sheath may 1 nclude an outer

filter |ayer rip@tddr NBEI driMfFidd’ thatPRaiBidwt 2aied Dé subetldr-imteyi al .
The inner layer may be a flanme protection |ayer which may be

non- conbusti Brawey thiatghl adiet bukndhghaaid r educdad rodn ofie smokEble the
I nner |ayer may conprise of a nesh, ribs, pinples, or the Ilike. In a

vari ati on, awaterdainustitl mayfbemnotesi it the fHihteresheath ofprkhe may
be provided over a rod of snokable material, said support together with
the rod of pwessmte imventabnnmmay hahsbe halatiedhient smokable ematidnisls

| ayer of the sheath. The filter sheath may be suitably rigid so that
it may not %ogedhesr. thuspkéirer antcighrrietteoncipptdorhotder fhmilageen
exhausted in the snoking process. Such rigidity may , also allow for a nore
robust handl SHg*ENG R taliecis. toRPg; weey Whlh behedhi i sheakkicl W8 d

sheath of a . ) . ] ] . . .
. present invention, said cigarette, cigar or other similar

"smoking "article may be pro#ided with or without a
circumséribing wrapper.

The sheath may have a mouth-side downstream end with
respect to the direction of flow of the inhale smoke.
Variouys adaptations may be made to facilitate the loading
of smokable material into the sheath. In one example, the -
sheath may have a downstream open end through which a rod
of smokaple material may be loaded. 'In a second example,
the sheath may have an upsfream open'end through which a
rod of smokable material may be loaded and/or ignited. 1In
a third example, the sheath may be formed by wrapping the
sheath material over a rod of smokable material. In a
fourth example, the inside of the sheath may be lined with
a wrapper. Smokable materials may subséquently be loaded
into said wrapper.

The sheath may have an orifice for allowing ignition
of a rod of smokable material to be therein contained.
Preferably said o;ifice may be provided to correspond with

the ubétream portion of said rod of smokable material.
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suitably rigid material or by providing a rigid support such as a

| am nating |ayer,, nmesh, ribs or the like. R gidity may al so provi de scope
for nodification of the shape of the article. Suitable nodifications of
shape may include the flattening of sone external surfaces to retard the
tendency of the sheath to roll off a sjanted surface. A single
sufficiently air perneable, non-conbustible, suitably rigid filter |ayer

is a preferredignteyificd Ofuaxf’fﬁﬂfé ngrbRedeeaiith Suadodr | adehmayape be
provided in the formof a sheet, nmenbrane, skin or film " A cigarette
or cigar nmaychesedl kYt &heC WitokdHlkd material in the sheath has been 31

with a wapper, said wapper performng a first function of hol ding
t oget her thelditokalSwitatbbe i dbersamiya Fexlande aufdepordadr engusiliginigat
anbient air is substantially drawn through the burning end of said rod of
snokabl e nadeeral a Ewingydbernoaedethghabhe £abien shadablef overlydngsent
invention may al so hold the snokable materials together. Thus, when a
cigarette, cFE4gever erh&hespliKear snoking article is to be used with the
filter sheath of the present invention, said cigarette, cigar _qr_other
simlar snmoking &PtiMe REPOBAMSNSyi deve wEhRaER HahohBVE 2 AdghtdMDi ng
Wr apper. ghe sheat h have_a nout h-side downstream end w th
respect to tRE¥ PFECFsaﬁtﬁga¥P5wa§ﬂ°VHBgiﬁhghEmEWBEe.ea aﬁPHﬁgeaEQBFﬁﬂ ons
P facili I j ] f kabl bal i
TRy be made pooLachli Bl kit | 28Gh0Tng e MAED TI™hERLRL 18 LA ot
smokable material contained within the sheath. Said
lighting surface may be made of a non-combustible or flame
resistant material The lighting surface may suitably-be
provided at the upstream end portion of the sheath. It is
also preferable that the lighting surface be provided with
a smoke filtration capability so that any sidestream smoke
passing through said lighting surface may also be filtered
before release intoc the surroundings. Said smoke
filtration capability may reside in the non-combustible or
flame resistant material or in another material cooperating
with said non-combustible or flame resistant material. The
lighting surface may allow a smoker to light up a smoking
article contained within a filter sheath without having to
bother about opening or closing an ignition opening. The
lighting surface may hold in the ashes generated by the
burning of smokable materials. Suitable materials for
making the lighting surface include a non-combustible or
flame resistant fabric, paper, metalic, plastic or ceramic

mesh, adapted to have pores of sufficient size and/or heat

conductivity—%gméiio& smokable materials held within the
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sheath may have a downstream open end through which a rod of snokable
material nay be |oaded. In a second exanple, the sheath nmay have an
upstream open end t hrough which a rod of snokable nmaterial may be | oaded
and/or ignited. In a third exanple, the sheath may be formed by w apping

the sheath material over a rod of s ble materi al . In a fourth
exanpl e, the inside of the sheath may e lined with a wwapper. Snokabl e
mat eri al s May, §F?§Sﬁu%9hl%fb%hkogﬂﬁgth'%Bob%a'%' ' The sheath
may have an oFrTice for allowmng 1gnition of snnkable material to

be therein contaipgd pdiFfsH abbauéabcﬂeordémfsetf@aanbsnar% deset €il1ter

correspond with the upstrean1port|on of said rod of snDkabIe mat eri al .

32 Said origheathBxhale bl @vrdtthswhribed $a%h \mlpgl r.closed after the
snokable material in the sheath has been |Iit |table doors may i ncl ude

a flap door, a slirHiengshdedh a3 N dgfovide®t el eatapleast! | dad e
overlying sleeve, or the |ike. In one enbodi nent, the sheath may
have a |i ght tmgnsparkeateoadaparsl icent| poart hon af 6t aiclawing &t syokerre fol aced
near or on said lighting surface to ignite a rod of snokable material
cont ai ned wi View eheaodndatsmokablinimhter gl i tlgexein acentajngd saddhet a
non-conbustible or flane resistant materi al The |ighting_surface may
suitably be theoftase &f wrnsytiamahealtred of Fﬁ@k§%é&twatﬁ?ﬁﬁi
al so preferable that the lighting surface be provided wi.th a snoke
filtration cBP¥oPRi KPO¥B-that any si destream snoke

The filter sheath according to any one or more in
combination of the features elaborated above may overlay a
rod of smokable material such that the mainstream smoke
outlet of said rod of smokable material may correspond with
an open end of said sheath, whereby one or more of such
filter sheath overlafiﬁg a rod of smokable material may be
provided in a pre-packed form. Such a filter sheath with
a rod of smokable material in a pre-packed form may easily
bgﬁ prepared ih large quantities in a mass-production
opéfation and may relieve users of the need for personal
intervention to load a rod of smokable material into a
filter sheath.

The filter sheath according to any one or more in
combination of the features elaborated above, and the
filter sleeve according to any one or more in combination
of the features elaborated above, may be provided together
wherein -one open end of said sheath may be in flow
commuﬁication with the downstream portion of said filter
sleeve. Preferably said filter sheath and filter sleeve

are of similar c1rcumferent1al dimensions and be



passing through said lighting surface may also be filtered - before release
into the surroundings. Said snoke filtration capability may reside-
in the non-conbustible or flane resistant material or in another material
cogperating wth said non-conbustible or flane resistant naterial. The
lighting surface may allow a snoker toglsight up a snoking article
contained within a filter sheath without having to bother about opening or

cl osing an iQQESEQEnQPSﬂlfgcogﬁfal1*991i@ﬁeduihafioﬁa¢ohﬁhﬁ1batuba .ashes:
generated by t urni ng” of snokable materials Sui tabl e materials for

making the lighting sgmpPERehETye OEL 1Bt &o Emiineg ariticler mayl aomprésiesofnt
fabric, paper, nmetalic, plastic or ceramc nmesh,- adapted to have pores of

sufficient sizesapgésrshestn aararding ito any girleowrsmokeblin eewbinationel d

wi thin the 33 upstreamend of the sheath
to be ignitedof the Teatpues oelabowratede abemet rangnh énd fddlteme silpeve
sheath may be circunscribed with tipping paper. | The sheath nay be

provi ded wit haagcording boeany reme it @arein P&@l@@@ﬁprb&ft thR fSPtHF'Ie&M ng
a snoker to view a rod of snokable paterial therein contained so that the
stage of conseipbpoatef §HPHewloeFeéﬁnﬁﬁb#efﬁﬁFEFf gheakhy MBY RYEHAAY 2
The filter sheath according _to any one_or nore in conblnatlon of th

features el abBP8t R alftRRK o¥arexial Y’%ﬁrﬁpysrﬁk%blmglt’r}ﬁtgrl aft ?ﬂ‘?ﬁ(et hat

t he n
corrg?po?\fjr\?\nam %Tét ofouéalu %fodsal éx%gkgglan% r%.ar?tﬁéﬂralbe”ayn flow

communication with the downstream portion of said filter
- sleeve. One_or'more of such comprehensive filter smoking
article may be provided in atpre-packed form.

The filter sleeve méy communicate with the rod of
smokable material and/or filter sheath in any conventional
manner. A wrapper may circumséribe the portion about the
joint of ‘the fiiter' sleeve with said rod of smokable
material or filter sheath. Said wrapper ma} indicate a
convenient placé for a smoker to hold the article in the
act of smoking. 1In one embodiment, the filter sheath and
filter sleeve may be of similar circumferential dimensions
and coaxially aligned in communication.

The comprehensive filter smoking article may easily be
made in large quantities in a mass production operation.
The dimensions and shape of a comprehensive filter smoking
afticle may be adapted to suit a rod of smoking material.
Used with a cigarette, for example, a comprehensive filter
articlé-may have a total length of about 122 mm, external
diameter of about 8 mm, and an upstream inhalation-

exhalation port of about 5 ;ﬁmaiémeier, making it extremely



an open end of said sheath, whereby one or nore of such filter sheath
overlaying a rod of snokable material nmay be provided in a pre-packed
form Such a fiJter sheath with a rod of snokable material in a pre-packed
formmay easily be prepared in |large quantities in a nmass-production
operation and may relieve users of thggneed for personal intervention to

| oad a rod of snokable material into a filter sheath. The filter

sheath accorgdigg +6 BIpwORALE. Myien Buckdimwisivnof the debiclesmay
el aborated above, and the filter sleeve according to any one or nore in.

conbi nati on sghethet f £éamETe & dvarvairad olaly ballepdiatppen wétthpugeiter
wherei n one open end of said sheath nay be in flow conmunication with the
downst r eam pestrepnanli send tipter sleeve. Preferably said filter sheath
and filter sleeve are of simlar «circunferential di mensi ons and be
34 substantially coaxially aligned in flow communi cati on. A
conprehensive filter snoking article nmay conprise of a filter sheath
accordi ng t oDERXIDED BESﬁBIBTEﬁNc@ﬁbEHEtﬁyﬁgﬁgﬂophe f eat ures el abor at ed
above and a filter sleeve according to any one, or nore in con?%gation of

the features ‘el abBr PEACRLAEL uhBlei REEEPRTS i 1REFNEHRAL PRy By eMPAY a
of srokabl 6 FERELTYI HEFTEEOPH T It SO EA G R TH OhE BEangioetn
DOrLIOn O Byl LS o PhEYE esBlpH e 4 R LA Mk 1
accordance with the present invention. These embodiments
are.set forth for purposes of illustration only and are not
to be construed as limitations on the present inventiop.
- Numerous combinations of technical features, modifications,
additions and deletions may be made without departure from
fhe spirit and scope of this invention.
Reference will be made to the accompanying drawings in -
which:
Figure 1 is an elongated sectional view of one
embodiment'of a filter sleeve for filtering exhale
smoke according to this invention. Figure 1A is a
three dimensional outline view.
Figure 2 is an elongated sectional view of a second
embodiment of a filter sleeve according to this
invention. Figure 2A is a three dimensional outline
view.
Figure 3 is an elongated sectional view of a third
embodiment of a filter sleeve according to this
invention. Figure 3A is a three dimensional outline

view.
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The filter sleeve may communicate with the rod of snokable material -and/or -
fitter sheath in any conventional nanner. A wapper may circunscribe the
portion about the joint of the filter sleeve with said rod of snokable
material or filter sheath. Sai d wrapper may indicate a convenient place
for a snoker to hold the article in thg act of snmoking. In one enbodi nent,
the filter sheath and filter sleeve may be of simlar circunferential

di nensions and cpaxi;akl ysaligned | Riepateicasedtional view cofiprehensive '
filter snoking artiCle may easily be made in large quantities in a nmass
production oper at gRBodifbatdofeasifinteandidape witln «ospokimgsareitikt er
snoking article may be adapted to suit a rod of snoking material. Used
with a cigarette, ihoa pxarpheked fopmr abeosdiedf itot &hisaimvendiome have a
total |ength of about 122 mm external dianeter of about 8 nmm and an
upstream i nhal at i Bigurexh8l ais oramporel afgatissut seahhaniadnevdew nefi ngnet

extrenely . 35 easy to blowinto. Wth such
di nensi ons, the aembolddmeny efnmeahdfiilteeniaheattoRrSAnGRd £ | Thdcnt
pen without its cover and cone tip. DETAI LED DESCRI PTION OF THE

| NVENTI ON | ANYeB&EAODhat the present invention may be nore readily

under stood, the follow ng descriptions ar | ven, . .b y .af exanpl e, of
seven specific enBddK€Nt & nblle Th éiﬁﬂﬁéiﬁﬁxaﬁﬁqﬁ+ - pﬁ@§@ht°&ﬁv8ﬁﬁ on.

These errbOdirrentSembodiment of a filter sheath with a rod of smokable
material in a pre-packed form according to this
invention. Figure 6A is a three dimensional outline
view of thé orifice and sliding door of said filter
sheath..

Figure 7 is an elongated sectional view of one
embodiment of a comprehensive filter smoking article

according to this invention.

Figure 1 is an elongated sectional view of one
embodiment of a filter sleeve for filtering exhale smoke
according to this invention.  Figure 1A is a three
dimensional outline view of said filter sleeve. The filter
sleeve (1) comprises of a cylindrical sleeve (10), its
elongate hollow closed toward the downstream end and at the
upstream end by transverse walls (19a, 19b), preserving a
slight protrusion (10a) of the sleeve (10) at the
downstream end. Inlets (17) are provided along the
periphery of the dowhstream transverse wall (19a) for
receiving inhale smoke from a smoking article. Said inlets

(17) are connected in flow communication ﬁo outlets (18a)



are set forth for purposes of illustration only and are not to be
.construed as limtations on the present invention. Nunerous conbinations
of technical features, nodifications, additions and deletions may be nade
Wi t hout departure from the spirit and scope of this invention.

Reference will be made to the acconpany?ng drawi ngs in which: Fi gure
1 is an elongated sectional view of one enbodi nent of a filter sleeve
for filterinprotiazledl alongsithlee pexciphiry ©f6 tthe upstneawntrafisyersdA is
a t hree di nensional outline view - Figure 2 is an el ongated
sectional vi ewmldf (d%cdya pluraditiydiofefubsflar finhedatdicarefdoxt Rtdisg to
this invention. Figure 2A is.a three dinmensional outline | Vi ew.
Figure 3 is di¥longpiddisbalpshan Flow gaths h(ig) run Jopmdudhabiy o
filter sleev [ [ - [ ion, Fi [

e Sl Ve A The e1pgake hollow of Fhe’f1ebvd {forr 'th hddY€fon

laure 415 3 oLonnast sect il RS’ UMsa, apnelRORFeR] Sebhh e
Vet O ok R Caeh g SRR e "l 7% sceve
Oe Pon A5 BB eBRCLBEE! (185 ko Cprodiea in EREULIERL oF 2
the upstream transverse wall (19b) for receiving exhale
smoke, wherein said exhale smoke may flow along an
exhalation flow path (14) defined by the elongate hollow of
the sleeve (10), said. exhale smoke may be filtered through
filter materials (15) embodied in the wall of the sleeve
(10). Filtered éir is discharged from said filter
materials (15) directly into the ambient environment. A
one-way valve (16) is provided along the exhalation flow
path (14) immediately downstream of the upstream inlet
(18b), said one-way valve (16) is for checking the flow of
ambient air into and through the exhaiation flow path (14)
when the upstream portion (12) of the sleeve (10) is
inhaled. Said one-way valve (16) is held inside the
exhalation flow path (14) by the upstream transverse wall
(19b). Said valve (16) may be adapted from an existing
valve systém.
Figure 2 is an elongated sectional view of a second
embodiment of a filter sleeve according to this invention.
Figure 22 is a three dimensional outline view of said

filter sleeve. The filter sleeve (1) comprises of an inner

sleeve (10b) fitted coaxially into the elongate hollow of -



material in a pre-packed formaccording to this - I nvention. Figure 6A

I s-a three di nensional outline view of the orifice and sliding door of
said filter sheat h. Figure 7 is an el ongated sectional view of

one enbodi nent of a conprehensive filter snoking article

according to this invention. Fgure 1 is an elongated sectional view
of oRe enbodi nent of a filter sleeve for filtering exhal e snoke according .
to this

-

| NENtdiier outdiWWFeedd (16). 2 salaeevwodileaveenalreoWlisifed/i ew

of said filter sl'eeve. The filter sleeve (1) conprises of a cylindrical

sl eeve (10) .ati tthe @lpEtdalsm ald e tove dnhtilaird speeed (@) tetwesrd tral at
upstream end by transverse walls (19a, 19b), preserving a slight

protrusi on (tkn)sbéetrbe dscesealdd) ast ddith dndsstbeabrapaserse |wing-s

t he

(17)

are

provided along the periphery of the downstreamtransverse

wal | (19a) felrapedcwaililsg (¥8m) e 1SWke pranmidirgvie nglightclrzotamsion| et s
(17) are connected in flow comruni cation to outlets (18a) )
37 provi ded ongf thepontpresyesvet h20ypatrthe) dovnstrean engdi | Saud) by
a plurality of tubular inhalation flow paths_ (13), said inhal ation flow

paths (13) reretmgfianudi(dfaly maysi Be tRiaeednghle 2IPFBEPET Whkhs HSe

(10) .

(13) may al MRINSIHLAE SHRKR OFD

In additjon to channelli nfei nhal e spoke, s%ig._d I nh Iiactlieon(,;)l ogxll,l&)at hs

he7hhki PEofR SHERING

the joint portion wrapped with wrapping paper (not shown).
The downstream end of the sleeve (10) forms an inlet (17)

for receiving inhale smoke from the smoking article (7),

said inhale smoke may be drawn through an inhalation flqﬁ

path (13) defined by the elongate hollow of the inner

sleeve (10b) and inhaled through an upstream outlet-cum-

inlet (18) defined by the upstream open end of said inner

sleeve (10b). Said outlet-cum—-inlet (18) is also provided

for receiving exhale smoke wherein an exhalation flow path

extending downstreaﬁ from said outlet-cum-inlet (18)

channels said exhale smoke into_openings (21) in a first

upstream section of the inner sleeve wall (10b) and through

a one-way valve system (16) provided in a first upstream
section of the annular space (20). Said exhale smoke is

filtered through'filter means (15) provided in a second
middle section of said annular space (20). Filtered air
from the filter means (15) may be discharged via a third
upstream section of the annular space (20) and out into the

ambient environment :through openings (22) in the outer

sleeve wall.

Figure 3 is an elongated sectional view of a third



(10). An upstreaminlet (18b) is provided in the centre of the upstream
transverse wall (19b) for receiving exhale snoke, wherein said exhale
snmoke may flow along an exhalation flow path (14) defined by the el ongate
hol.l ow of the sleeve (10), said exhale snoke nay be filtered through
filter materials (15) enbodied in the3sall of the sleeve (10). Filtered
air is discharged from said filter materials (15) directly into the
anbi ent envi gaPsRMhentAofoact ibyey asYeevd6accordingi tedthisnjgriveption.
exhal ation flow path (14) imedi ately downstream of the upstreami nl et
(18b), sai d Phguray 32l is (d6thireef ciinensional t Putlisng oviewniRfensaddy
into and through the exhalation flow path (14) when the upstream portion
(12) of the sitter g€lepves Thadidter sfieevshd agomprises pf) anso

i nside the exhalation flow path (14) by the upstreamtransvers | |
(19b). Sai dskaeve (16) haying adepveatresm aﬂdekP%FFnélﬂ)aPéeP &or
Figure 2 is an el ongated sectional view of a secqnd enbodiqﬁgt of
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Sai d defined substantially by the elongate ho;low of the sleeve
(10). Said upstream outlet-cum-inlet (18) is also provided
for receiving exhale smoke. An inner sleéve (10b) 1is
fitted coaxially into said outer sleeve (10) so that an
annular space (20) is provided between the outside wall of
the inner sleeve (10b) and the inside wall of the outer
sleeve (10). Said inner sleeve (10b) has a closed -
downstream end and is held in place by radially extending
tubes (14a) connecting the downstream section of the inner
sleeve (10b) to openings (22) in the wall of the outer
sleeve (10). The elongate hollow of the inne; sleeve (10b)
and tubes (l14a) form the exhalation flow'path of the sleeve
(10). Filter means (15) is provided in a middle section of
the inner sleeve (10b). A one-way valve system (16) fitted
into the upstréam opening of the inner sleeve (10b) allows
exhale smoke to reach the filter means (15), but
substantially prevents ambient air from being drawn into
the exhalation flow path in a reverse flow when the outlet-
cum-inlet (18) is inhaled. The filter sleeve (1) may be

attached to a smoking article (7) by placing the downstream -



protrusion (I Ca) may be placed in abutnment -with the mainstream snoke
outlet (71) of a smoking article (7) and the joint portion wapped wth

wr appi ng paper (not shown). .The downstream end of the sleeve (10) forms an
inlet (17) for receiving inhale smoke fromthe smoking article (7), said
i nhal e snoke may be drawn through an #phal ation flow path (13) defined by
the el ongate hollow of the inner sleeve (I Q) and inhaled through an

upst r eam outpeitiomt (110l din (&3 tef iemed ahyutthentupwi thakhsparainstreanai d
inner sleeve (lob). "Said outlet-cuminlet (18) is also provided for

recei vi ng exdablee snoltlaher ¢7h)anofxhskiti osmokingpatarticdendihy and
downstream from said outlet-cuminlet (18) channels said exhal e spoke into-
openi ngs (21¢ircums¢ribingupber dainteprrsions Witd WHARPING RAPSHI {PP%0b)
and through a one-way valve system (16) provided in a first upstream
section of t#RowMhul ar space (20). Said exhale snoke is filtered through
filter means (15) provided ih a seco '

d m.dd] e section.of said apn
space (ﬁOéI Fi | FageBeai4 ¥§ oM h&PNEREE §ﬁ§%flfg’?lnaylsg dr cﬁéﬁéed
via a thir upstream section of_ the annul ar ace . s QUt _js h
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Figure 3 is an _elongated _sectio AV fops Lhis : :
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activated carbon porous paper. A shorter inner sleeve
(10b) is fitted-coaxially into the elongate hollow of said
outer sleeve (10). The upstfeam ends of both sleeves are
-flushed and the annular space between the outside wall of
the inner sleeve (10b) and the inside wall of the outer
sleeve (10) is sealed at both ends by transverse ring-
shaped walls (19a, 19b), providing a slight protrusion
(10a) of the outer sleeve (10) at the downstream end. An
inlet (17) is defined in the downstream end of the inner
sleeve (10b) for receiving inhale smoke and an outlet-cum-
inlet (18) is defined in the upstream end gf said inner
sleeve (10b) for the drawing of said inhale smoke and
receiving of exhale smoke. The inner .sleeve (10b) is
provided with a plurality of apertures (23) in its wall.
The outer surface of said inner sleeve (10b) is overlaid
with a thin £film (24), said film (24) is punched to achieve
flaps (16) corresponding to the apertures (23). Said flaps
(16) are resiliently biased to close said apertures (23) so
that when smoke is exhaled into the{ outlet-cum-inlet (18),

said smoke may move along the elongate hollow of said inner -



sl eeve (10) having a downstreamend inlet (17) adapted for receiving

i nHal e snoke fromthe nainstream snoke outlet (71) of a snoking article
(7). An upstreamend outlet-cum inlet. (18) is provided for the inhal ation
of :said inhale snoke channelled through an inhalation flow path (13)
defined substantially by the el ongat e ol | ow of the sleeve (10). Said
upstreamoutlet-cuminlet (18) is also provided for receiving exhale
snoke. An gnaewes(eobg, whébebyisaid ifillagd (A8 ablve butwardlyg toward

sl eeve (10) so that an annular space (20) is provided between the outside
wal | of thethaneutekesieevéob;oanﬂotbpehnsaﬁd apéttnteShéZbMtethesébgve
(10). Said inner sleeve (I0b) has a closed downstreamend and is
hel d in pl acalbpwingi sxbalexsaodiendo adnesy ithe iiﬁ#ﬂxﬂm@gerhelﬁoﬁmQﬂream
section of the inner sleeve (I0b) to openings i in the wall of the
outer sleevembedjedTha &henwald 66| the @nteﬁes ffAEe él@évﬁhw%l» sahd
tubes (14a) formthe exhalation flow path of the sl eeye Q Fllter nmeans
(15) is provPBestrreg i) e sTBE &9 4%3 tream | RRetrYsEene @ﬂﬂb of\ the- vay
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The inner sleeve may suitably be made with metallic,
ceramic, polymeric or composite materiais. Low porosity or

air impermeable paper or plastic may be particularly

suitable. Suitable materials for making the film and flaps
include paper, plastic, rubber or the like.
The following are some modifications which may be made

to this embodiment:

(a) the adaptation of diaphragms as valve members instead
of flaps.

(b) the location of apertures only toward the upstreanm gnd
of the inner sleeve wherein the valve member may
comprise of a single cylindrical coaxial flap having
its upstream end portion sealed to the outside wall of
the inner sleeve at a point upstream of the apertures.
A filter plug may be provided in the downstrean
section of the élongate hollow of the inner sleeve for
filteriﬁg inhale smoke.

(c¢) the location of apertures only toward the upstream end

of the inner sleeve wherein a movable reed or ball



circunscribing the joint portion with wapping paper (not shown).

Figure 4 is an elongated sectional view of one enbodinent of a filter

sl eeve in conmunication with a snoking.article according to this

i nvention. The filter sleeve (1) conprises of an outer sleeve (10) nade of
activated carbop-porous paper. A shorggr inner sleeve (10b) is fitted
coaxially into the elongate hollow of said outer sleeve (10). The upstream

ends of both sl eewss)we menidess ety el gritay iautl | iafs i ahd doliiw tdfe ¢ng side
"wall of the inner sleeve (lob) and the inside wall of the outer sleeve
(10) is seal ed at imtdr esliseby tzoantshat sétr imzxy behdratmwatd sclidSa titd),
providing a slight protrusion (10a) of the outer sleeve (10) at the
downstream end. Arepertwtes IWhen sthief antiicle iseldbadeteafinhad eofsudice
inner sleeve (10b) for receiving inhale snoke and an outlet-cum " inlet
(18) is defined i mandea sinawakhronobl pones innthe vales angmbey wherein
drawi ng of said inhale snoke and receiving of exhal e snoke. The i nner
sleeve (10b) is $AbYiRlVamerRepmayapley Be agertedeas (2FHilter lyg | .
The outer surface of sald i nner sleeve &Iob is overlaid _with a thin film

(24), said film/( |aﬁ§‘°{‘§6) cotR eshorfdi P ®H t he
t 23). S d f| 1 | tI d to.cl i d

Pertures (23] so VERREIS h(gwéa r?§r§ e
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to an upstream section of said inner sleeve.

'(d) the location of apertures only toward the downstream
end of the inner sleeve wherein tﬁe valve member may
comprise of a cylindrical coaxial flap having its
downstream end portion sealed to the inside wall of
the outer sleeve.

(e) the use of an inner sleeve having a smaller external
diameter toward the downstream end and a larger
dimeater toward the upstream end.

(£) the use of an inner sleeve having a smaller external
diameter toward the upstréam end. The valve memper
may comprise of a cylindrical coaxial flap having the
outside wall of its upstream portion sealed to the
inside wall of the outer sleeve whereby during
inhalation, the loose part of the flap will close on
the outside wall of the upstream portion of the inner
sleeve thereby closing the exhalation flow path.

(g) In a variation of embodiment (£f) abové, the inside
wall of the downstream portion of a flexible membrane

valve member may be sealed to the outside wall of the



sl eeve (10b), whereby said flaps. (16) nove outwardly toward the outer
sl-e€eve (10) to open said apertures (23), thereby allow ng exhale snoke to
access the filter materials (15) enbodied in the wall of the outer sleeve
(10) through said apertures (23). The downstream protrusion (10a) of the
outer sleeve (10) abuts the mainstreamgpnoke outlet of a snoking article
(7), and the joint portion is circunscribed wth a wapper (25). The
upstream portion @pdtrefars PottivH ef StReVinhed) sleesig.Cunthei bptwicain

ti ppi ng- paper (26). The inner sleeve may suitably be made with

metal lic, ceran porilonefi ther vabvpasenleeratay itdlve a dargerodiapeder air
| nper meabl e paper or plastic may be particularly suitable. Suitable
materi al s for nakiseg thet f itmcand e apernédcbads ghpaimg pesbalationbker or
~the Iike. The follow ng are sonme nodi fications which may be made to
thi s enbodi ment: aldpw exbadgpsmekentofrenciyihe miter wiegyaenféoPrerst ead
of flaps. (b) the | ocation of apertures onI tomard t he upstream end

of the inner slee@@iid&seimak ke RAsSAE he upfpread 6hd;ofi ngl e
cylindrical coaxi al fIa havi n ts u stre end rtlon sealed to
the outside wall &he out eri ﬁeegﬁﬁeF°sW%%W t 1%?3'61 &30 Periion

apertures ter

) ed
section of the el Srfrgﬁ‘& NS?PSV\FB?I\"[ %“Fror?\e/llfc ?%Ie({iet ?)&yon\@ ?“ﬁsﬁﬂ?&
i nhal e smoke.  (C)p 4 R t%%atoh%% 1%%% éhfu r@;ﬁhta(iw;ﬁﬁ.he upstream end

of the inner sleeve Wheérei ree
(h) the wvariation of aperture sizes, for example, the

larger apertures may be provided toward the downstream
end of the inner sleeve or vice versa. The film may
attach to any side of the flaps.

(i) the use of anlinner sleeve having some flat outer
surfaces for easier opening and closing of valve
flaps.

(j) the siting of valve flaps inside craters, grooves or
recesses in the outside wall of the inner sleeve to
provide more height clearance for said valve flaps to

open and close freely.

Figure 5 is an elongated sectional view of one
embodiment of a filter sheath according to this invention.
The filter sheath (3) comprises of a sheath (30) made of
non~-combustible activated carbon porous paper that is of
sufficient porosity to air but is significantly impermeable
to sidestream smoke, said sheath (30) is adapted for
overlaying the sidestream smoke emission surfaces of-a rod

of smokable material (7).



42 val v
sleeve so th
i s inhal ed.

nenber where
for filteri
I nhal e snoke
section of t

e menber may be provided inside the hollow of the I nner
at it may be drawn to close the apertures when the article

I nhal e snoke may be drawn through pores in the valve

in said val ve nenber may al so be adapted as a filter plug

ng said inhale snoke. 44 1n a further vari ati on,

may be drawn through detour flues linking a downstream

he i n@ggugbeege is an O dlbngatiedamestdional oview dofnnene

sleeve. . (d) the location of apertures only toward the downstream end
of the inner egboaiaentcd & tfid terl wheatibdraityover acoo@drofespbkable
cylindrical coaxial flap having its downstream end portion sealed to
the inside walalteefial in tpwe-packed| fovm. actoyding dwe Hhismninventieheeve
having a smal | er external di aneter toward the downstreamend and a

| ar ger #igmaeer 62 ovieg dat Hehxeet ddamensienal( f puthdngs ViV a5 nkbe

sl eeve having a smaller external di aneter, toward the upstream end.

The yglve FFmﬁéﬁlce andps1idipei deonioh s34d fdditen stvakby F&&p Eigﬁﬁg t he
out si de wa ' of the

outer sl eeve
will close o
sl eeve there

t he

of its upstreamportion seal ed to the i nsj de wal |
y(Sl]ri fgmprises,af 418 oifhead | JA p&\aaeof Sthe™PPap

n

to sidestream smoke. Said sheath (30) is laid over the
sidestream smoke emission surfaces of a rod of smokable
material (7) so that the mainstream smoke outlef (71) of
said rod of smokable material (7) corresponds with the
downstream open end.of the sheath (30).. Said sheath (30):
has an orifice (31) with a sliding door (33) toward the
upstream end for allowing the ignition of said rod of
smokable material (7). The portion about the joint of the
sheath (30) with the filter-tip (72) of said rod of
smokable material (7) is circumscribed with tipping paper
(26)..

Figure 7 is an elongated sectional view of one
embodiment of a comprehensive filter smoking article
according to this invention. The comprehensive filter
sﬁoking article (5) comprises of a non-combustible,
sufficiently poroﬁs activated carbon sheath (30), said

sheath (30) overlays a rod of smokable material (7) so that

the mainstream smoke outlet (71) of said rod of smokable _

material (7) protrudes out of the mouth-side downstream

open end of the sheath (30). Said downstream open end of

.h id L] - .
s 1, SopmmosaRjerhac e ferbol, RGOS el 18
enbodi nen 0 t : _ of tha. ' _
erbod e (1), 400G B Laskders il i@ oLlesdauant compREbkapae

a



43 - upstream portion of the inner sleeve. The upstream portion

of -t he val ve-nenber nmay. have a | arger di aneter . so that it can be
turned back during exhalation to al | ow exhal e snoke to reach the
outer sleeve. Stopper grilles may be positioned toward the upstream
end of the outer sleeve to prevept the | oose upstream portion

of the valve from bei ng sucked out beyond the upstream end of the
out er sl eevetrige!r sRgathhqizal)i @buts( Hhe hdownstaeannpobtupsionr ¢ 19@deRt f or
exanpl e, the | arger apertures may be provided toward-the downstream

end of the itiner fileeve sdreeviece( Verdescibeedi [im figure 4 §ot bRt Fhey
side of the flaps. (i) the use of an inner sleeve having sone flat_ outer
surfaces formaisstreapersmekandutilei nd 73 vafvethe rog| & syokahig
siting of valve flaps inside craters, grooves or ] recesses i.n the

out si de wal |materhel hhdrnates\inte the dowpstrepm nH?Jee"T'le‘?’sgerﬁ S IEESRe for
said valve flaps to .open and. ¢l ose freely. |\gur.e i n

el ongat ed setiPdnal Thew IR1NhePOEHBEH; tgcg"feyaspF?FEr %@e’gt nggcoﬁb?ng to
this inventign. The filter sheat 3), comprise f . h of
non- conbust i ‘B?‘énﬁE’c'??’élt%’ﬁo‘&%‘i‘%’o‘?f‘ 6'T(06{}s N g%éf Ct“%‘ﬁ% rllgegf $§§Ef% ﬁ%%aeé?éif

ook Y30y Tabymar e PRPOLLLER bOYCLBROTENN & Lo5a! AEBELEAMIYPkes ai d

apt y ream snoke emi'ssion

surfaces of 8i£89m58£iﬁg8K@P£ﬁ’{§ﬁ5¥ﬂéﬂpéﬁgr (26). Further, the sheath
(30) is provided with a lighting surface (32) wherein an
upstream open end of the sheath (30) is covered with a mesh
made of a non-combustible filter material, said mesh is
adapted for allowing a flame or heat source placed near or
on said 1lighting surface (32) to ignite said rod of

smokable -material (7).

The following tests were conducted to investigate
various aspects of this invention:

a) To estimate the feasibility of a probable type of
valve system, a 42 mm inner sleeve was cut from a
drinking straw having an internal diameter of 5 mm.
A plurality of apertures were made in the wall of said
inner sleeve. Flaps made from thin plastic cuttings
were glued to the side of each aperture. The inner
sleeve was then fitted coaxially into the elongate
hollow of an outer sleeve cut from a drinking straw
having an internal diameter 8 mm. Closing one end of
the inner sleeve with a finger, exhalation was

executed into the opposite open end of said inner



44 Figure 6 is an el ongated sectional view of one enbodinent of a
fiiter sheath laid over a rod of snokable material in pre-packed form
according to this invention. Figure 6A is a three dinmensional outline view
of _the orifice and sliding door of said filter sheath. The filter sheath
(3) conprises of a sheath (30) nade of4aéon- conbustible activated carbon
porous paper that is of sufficient porosity to air but is significantly

i npermeabl e to skdestvecamiompexrceptddile stasistaze te exhalatient Was

si destream snoke em ssion surfaces of a rod of snokable material (7) so
that the nmai nstred&elsnok®unimcetintmdatsion pwever, i@ Sherhbresagteprs (7)
corresponds with the downstream open end of the sheath@&%&). Sai d sheath
(30) has an orifwes €2it wet khe SHp@snGles6d CYSF tH%a F&TS%yst r eam end

for allowing the ignitign of said rod of snokabl e terial. (7). JTh
portion abou®)t he TeopAtiBptenthe shest Htanes Wtq?mcar?g’q?’iqq &L g‘i ére}?gﬁlgf

id d of kabl terial (7).is.ci i bed wi t i ppi
(26). h E Sgﬁle%aees%%n%éh%ﬁgép%a%é%h{'é‘é?%%a% of' A mhDRERGCROREE
conpr ehensi ilt Ki ti.cle . ' t hig, i t]
ot ehenai ve 11 €Ht ° GRS agf or OF b1 A CERERG (oF (152! AT bfernkl®

sufficiently poroys . %&%%&%%%eQaFE@E ??%ﬁ%Qr@%%)enﬁabg sahgakh ee3® was
a rial ( SO

overlays a rod of sngk '€ mate that the nal nstream snoke

outlet (71) of saifJd of pIRkabheipdBley 2 fuf) 1RNPrHIdASIOUepl i

nout h- si de downst ream
from the sleeve wall immediately adjacent the

downstream closed end to create outlets. A double
layer of cotton fabric was wound around said outlets.
The remaining 15 mm opposite end of the sleeve was
retained for insertion info the mouth. Said fabric
material showed no perceptible resistance when
exhalation was executed into the upstream open end of
the sleeve.
In use, a sleeve of 42 mm length, when added to
a rod of smokable material, is likely to be acceptable
to smokefs as the article or a pack of it can still be
put neatly into a shirt pocket. If a sleeve of about
42 mm length, for example, is added to a cigarette of
about 22 mm external diameter, the shape, thickness
and length of said cigarette may somewhat resemble a
conventional ball-point pen without its cover and cone
tip.
c) In another test of resistance to exhalation, two short
pieces of drinking straw of 22 mm circumference each

were placed coaxially 20 mm apart to form a straight



open end of the sheath (30). Said downstream open end of

45- the sheath (30) abuts the downstream protrusion (10a) of the filter
sl eeve (1) described in Figure 4 so that the nmainstream snoke outl et
(71) of the rod of snokable material (7) mates into the downstream
inlet of the sleeve (10). The joint gortion of the sheath (30) with the
downstream protrusion (10a) is circunscribed with a wapper (25). The
upstream portion piz) folsai dlsheeve TwWk0)lagersi ofum;:cb‘hdledfwltiﬂtwspﬁng
paper (26). Further, the sheath (30) is provided with a lighting surface
(32) wherein an upeﬁrtarrcmpenmsqdlbé the endsidf 3@ twe strawsdIariRga
mesh nade of a non-conbustible filter material, said nesh is_adapted for
allowing a flane eacheaotdesr csopl 4bat nshe ofotsANsafabKight ifﬁﬁl"?Grféce

(32) toignite said rod of snokable materi al he foll
tests were conductddifenigadshoddow JQ&FFBEst%%pfzéﬁ%g%?etbrﬂ ‘Wﬁ/é’rﬁ% ;

To estlmatethefeasmlllty of a pr.obabl e t alve %ste a42

gm i nner s:c eeve WA¥Cc Strawsm g The dowpstrea p°§FPa\ﬁ/nﬁa\9Fn8n§n F¥r N5

iameter of 5 . . f

said ”‘: siosed r‘:ﬁ%i‘g o miabef: sAR: i Erﬂg“‘?fﬁv%%?%ﬁﬁ%g‘t@% o e
ued to the si t [STWICHRITCS

goaxi ally into tﬁét’?'ﬁ g’%’é’&?@ ¢ %ﬁegﬂ a#g#}e&rlldo%ﬁ tl?ésl eeve cut Afwomfnl(fl)ttecl

drinking straw per&%‘gﬂﬁ AN J R NRle PABH1E B8R wdd a&d1Rg, one end of
d) In a test of porosity to air and combustion sustenance
of a probable type of sheath material, a lit cigarette
was circumscribed with three layers of cotton fabr:.lc
so that the cotton fabric protruded beyond the 1lit end
of the cigarette. The protruding portion of the
cotton fabric was held closed. The cigarette
continued burning and eventually burned through the
cotton fabric, demonstrating that porosity necessary
for the sustenance of tobacco combustion is relatively
easy to achieve. This observation is applied directly
in this invention by overlaying at least a significant
portion of the sidestream releasing surfaces of a rod
of smokable material with a sheath that is
sufficiently porous to air. This application makes
possible the elimination of the cylindrical air space
between a rod of smokable material and a filter
sheath, thus considerably reducing the thickness
associated with sidestream filtration. Combustion
products may be confined. The use of a porous sheath

capable of sustaining combustion also makes redundant



the inner sleeve with a finger, exhal ati on was executed into the
‘opposite open end of said inner 46

- sl eeve. No perceptible resistance to exhal ati on was . felt. During

i nhal ati on however, a clear resistance was felt as the flaps closed
over the apertures. Db) To estimate ulge resistance to exhal ation of a

pr obabl e type of filter material, a sleeve of 42 mmlength was

cut froma dr|nkltgestsamoﬁfaZﬁohmrﬁxeérnupel1er er rfamf erBncad jusieing
downstream end of said sl eeve was closed. Four strips, of 27 nmlength
each were cut thér glagree sbOferd rwaperneapil e ;ﬁrad?‘a’é%-‘ﬁ%tlf hef the
downstream cl osed end to create outlets. A doubl e ayer of cotton

fabri c was wound sheahl,ssrddogheath may beﬂﬁ?ﬁﬂﬁﬁﬂrﬁQKfQ§P¥ﬁn¥&REE?}e end

of the sl eeve was retained for. insertion intqQ t fabric
materi al showed n§u§§FEéEFPMQ§r%@%%?%ﬁ%%nwﬁ&1Smékaé&%a?ﬁ%ﬁﬁﬁa xBcut ed

into the upstrean108en end of use, a sl eeve

of 42 nm | engt h, HegddEateoot Sléeﬁtrﬁﬁm Fmgﬁﬁkgﬁpguﬁﬁfgplal is |ikely

to be acceptable to smokers as the article or a pack of it can stil
be put neatly into a shirt pocket. If a sleeve of about 42 mm

l ength, for exa”pgﬁerfh9§%d%gn§oe§1%%@ﬁ§ﬂffié€] qater%?¥§“tﬁ§%rﬂﬁfgﬁérnm

di aneter, the sha sal | garette

somewhat resgaleel for us€OR%SReOPRedit ﬂH¥éHtiEH‘V“ifﬁb”kﬁéﬁnca¥ér and

cone
methods for making flame resistant fibers, yarn and sheets

which may be adapted as a flame resistant support of the
present invention. Further, there are various methods fqr
imparting flame resistance to sheet materials. Variations
in colour, texture or porosity of filter materials may be
achieved using methods well known in paper or fabric
making.

The following materials may possibly be adapted for
use as the filter material of the filter sleeve and/or
filter sheath of the present invention:

a) Us Pat. 5,482,906 disclosed an adsorbtion material
comprising milled activated carbon fiber together wifh
fibrils of a polytetrafluoroethylene resin. The
adsorption material has high bulk density and
mechanical strength, forms less black dust, retains
activity essential to activated carbon fibers,
provides less pressure drop, good permeability to
liquid or gas, and is easily formed into various
shapes. The matérial can be formed into a sheet

preferably from 1 to 0.1 mm thick, but it may be
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tip. c¢) In another test of resistance to exhal ation, two short

pieces of drinking straw of 22 nm circunference each were pl aced
coaxially 20 mmapart to forma straight :

47.- but broken Iine. Two layers of cotton fabric were used to
citcunscri be the ends of the two straw facing each other so that the
cotton fabric formed a  .cylindrical hollow joining the elongate holl ows
‘of the two sredusedTlte deswddttdemasp®n O0@ndief one straw was

closed with a finger and exhal ati on was executed into t he opposite
upst r eam opeb)endUsf R&k—oﬁhéBZSF?&wdiﬁ@losed;ﬁ#?kﬁﬁﬁ%ﬂeC?§§P§fiﬁ§@eﬁo
exhal ation was felt. d) In a test of porosity to air and conbustion

sust enance obodypesisbl £ibpidsor hawidih Ridh i FIrtpse; 2rgar ofhe

was circunscribed with three |ayers, of cotton fahri so _that the

c
cotton fabric proPPSOE@tEOPoNBCER¥itYr endEVen oY &N, SAEEOR 1fe
protrudi ng portion of _the cotton. fahric, was eld d. he
cigarette coRCARIEF & ni RFCERG UG al By buFHgd tRP§%§%§fhe tné
cotton fabric, demgnstrating th [Qsit cessary : :
sust enance of t ob&¢&SESHS) tio%thgFglat¥5§ y of é%§3 t%q%%ﬁggbe.l?his

observation is apeh&)%%a%%g;%‘riilb%ﬁrg?ttek“tﬁgfastﬂﬂ E hBF\-HY),a‘a\é%r Fapirigsat

| east a significant e sidestreamrel easing surfaces of a

rod ~ of S”Dkiggﬁ'r@%@%ﬁ?ﬁss$ﬁthafé spedthaiihatconposite sheet
sufficiently porous to air. I's application makes possi bl e the

el imnation of thetedtHesC Honfhr'isSIRE apers of such fibrids with or

without short staple fibers, or mats of such fibrids
and fiber fluff and composite sheet structures formgd
by hydrolacing such fibrids with synthetic fibers.
This invention also provides non-shedding, fibrous
sheet structures containing carbon-loaded fibrids
which are suitable for separating gaseous impurities .
from air and dissolved impurities from water and other
liquids. High levels of carbon can be incorporated
into the structures with a wide rangé.of densities and
air permeability without the need for adhesives. One
can prepare papers with air permeabilities ranging
from 0.3 to 30 mm3/min/m2.

c) US Pat. 4,904,343 disclosed a toxic vapour adsorptive
non-woven activated carbon fabric.

d) UsS Pat. 4,565,727 disclosed a non-woven activated
carbon fabric of high sorptive capacity and high
porosity to fluid flow, produced via the wet-laying
process and having a thickneés of at least 0.005

preferably at least 0.01 inch.



between a rod of snokable material and a filter sheat h, thus

consi derably reducing the thickness associ ated with sidestream
filtration. Conmbusti on products nmay be confined. The use of a porous
sheat h capabl e of sustaining conbustion al so makes redundant

48 . the use of a notorized inpell &0or fan. By adjusting t he
degree of air perneability or porosity of the sheath, said sheath may
be adapt ed t ®)enablSe Rathi #al520,623sdiEcAose8 Gn ackhyatesn carberokaber
material at a reduced rate of sidestream snoke production

There are many exiSFUMgYRFNt &hifh PRyl SYPERIRERTLE b&IaFP¥ER! oHtRedn
the present: inventign., Also known are nethods for making flanme resistant
fi bers, yarn and FAFHL - whi ch may be adapted as a flanme resistant support

of the resent in ion. F h t.h [ . et .

O e B EP L T HEACT o Ty HASESoRER ' YO B8fRoh Ok s rer
texture or it f filt ferj b ' [ : [ 1
novn 1 n_paper or TARR exdinetl ot repint e BeUCRETS PR TRIARSE 1)

be adapted for use A% NG Ndi&s ”%mﬁg)ﬂi%ghgo%eg%eg (Soceiaiandne

filter sheath of the present I'mvention: at . 2,906 disclosed an
adsorption materialy yeryCOBR ig¥dikuld | @081 i Yl%ﬁr&ﬂgcaﬁm]ﬂ{éé@rofow her
[ The :

W th fibrils of a polytetrafluoroethylene resin.
least 0.005 preferably at least 0.01 inch.

g) US Pat. 4,401,588 disclosed an activated carbon fabric
made directly from aramid fabric in a single
activation step.

h) US Pat. 4,358,504 disclosed a flame retardant
activated carbon web. Treating an activated carbon
sheet with a selected flame retardant composition
consisting essentially of a basic ammonium phosphate,
preferably diammonium phosphate provides the
beneficial flame retardant character so that no after-
glow is exhibited and the adsorption characteristics
of the sheet is not substantially reduced. The flame
retardant can be applied over a wide weight and
porosity range and can be used with a large number of
different types of activated carbon materials. Due to
its flame retardant properties, such a web may be
particularly suitable for use as the filtering
material of the filter sheath of the present
invention.

i) US Pat. 4,067,210 disclosed a warp knit fabric

containing highly activated carbon yarn produced on
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adsorption material has high bul k density'and mechani cal strength,

forns | ess black dust, retains activity essential to activated carbon
fibers, provi des | ess pressure drop, good perneability to “liquid
or-gas, and is easily forned into various shapes. The material can be
formed into a sheet preferably fream 1l to 0.1 mmthick, but it may be
49 reduced to as little as 0.02 mm b) US Pat. 5,482,773 discl osed
activat ed car bon- koaetciallypavaitabl e ifabris formigchmgchdmesace area and
adsorption activity. Even though the carbon is .conpletely,
encapsul at edj) by Ust hePat pol pn#69,148he disclosed opar Otmllls‘iﬁrg)acéabrépea

of the fibrids Is - substantially greater than that of non-|oaded
fibrids. - Al seondrdaimgs ddgh suxfage Args] cahipfodiiRerssheet

structures conprising papers of such fibrids with or €Wtho t short
stapl e fiber¥) or USatBabt sudi#%i0%3 gdisclosghy & FaFPPRyHL c&ﬁﬁ&& te

sheet structures forned

. by hydrolacing such fibrids w.th synthetic
fibers. Thi s FavAdi® i oﬁugP‘so FB%‘FE@ ’ noﬁ:"’s ddiFF O SUs arlg/Og"heet

structures contai ni car.bon-1 oaded. fibrid ' I ar [ | r
separ ati ng gaseou?qns%ﬁ’r 1S SPTOPEIt1 G5, gﬂ%’ alﬁ%“a*ﬁs]g%%\?eaﬁf%ybu%? ] ggtf?'rom

wat er and ot her Jd_qui | | evel s of carbon can be incorporated
into the struct—urgslav}éltrﬂ;uaaq‘v%\} éMr nélge'of densities and ooair -
perneability w thout the need for adhesives. One can prepare papers
with air perneabilities ranging

The following patents disclosed materials that may be

adapted as a non-combustible or flame resistant support for

the filter sheath. Said materials may also be adapted for

use as a non-combustible or flame resistant 1lighting
surface:

a) US Pat. 3,744,534 disclosed a flame resistant woven
fabric of activated carbon yarns in combination with .
aromatic polymide yarns.

b) US Pat. 3,639,140 disclosed a process for carbonized
cellulose-fiber by treating with a specific strength
increasing agent or a flame resistance improving
agent.

c) US Pat. 3,576,769 disclosed a semicarbonization of
thermally stable aromatic polymers resulting in fibers

_or fabric that are essentially non-flammable and
thermally stable.

d) US Pat. 3,556,712 disclosed a method of making a high
tenacity and high flame-proof carbon fiber from a
cellulpsic viscose rayon wherein a modified viscose

" ‘rayon fiber having a high degree of polymerization is



fromO0.3 to 30 mB/ m n/n2. c¢) US Pat. 4,904, 343 discl osed a toxic vapour

adsorptive non-woven activated carbon fabric. d) US Pat. 4,565,727
di scl osed a non-woven activated carbon fabric of high sorptive
capacity and high . porosity to fluid flow, produced via the wet-I|aying.
process and having a thickness of at |®ast 0.005 preferably at |east
0. 01 inch. 50 e) US Pat. 4,520,623

di scl osed an act i watesd asarb @t afritiag celluﬂmﬂlqumatenmadh may subsequently
be woven into a fabric. f) US-Pat. 4,495,030 disclosed an active
carbon filtee) USpaPet.eRc@RBeRR3f clisclesed of hestrwesistanti blpgkes
and toxic vapors haV|ng h por05|t to fluid flow at very |ow
pressure drops, fﬁg erlved|§5gm RYens p?eW@V&BI?hﬁPq east

0.01 inch. g US Pat 4 401, 588 dISC|OS a} act i vat d car %r
made directly froRfathdsimpisriali fan ke I%e alf-payn us
Lva ed carbon web.

'I:F?teat i ﬁg?,gﬁ 22?| v ![t}%l Osrag:&’r% Llfa %‘Eg;[/\n 7ﬂ)aon & e‘g}@a&ﬁa T a S
conposition §;| t§ entlally of a basi ¢ _ammoni um phosphat e,
preferably dia %ﬁ% it e provi des t he beneficial flane

retardant character so that no after- glow is exhibited and the
adsorption characteristics

The present invention may make possible the following
advantages:~
The filter sleeve:

a) The filter sleeve may be slim and lightweight and
offer great convenience in use.

b) A large exhale smoke receiving inlet and exhalation
flow éath may provide for effortless exhalation.

c) The wall of the sleeve may provide a huge surface for
receiving and filtering exhale smoke, thereby further
minimizing the resistance to exhalation.

d) The mouth-end of the filter sleeve may provide for
hassle-free inhalation and exhalation.

e) The mouth-to-filter-to-environment ‘distance may be
reduced, thereby saving spaae and further reducing
resistance to exhalation.

£) The filter sleeve may be easily and inexpensively
manufactured.

g) A disppsable pre-packed form of the filter sleeve
integrally in communication with a smoking article may
easily be produced in large gquantities in a mass

‘production facility.
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of the sheet is not substantially reduced. The flane . retardant can be
applied over a wide weight and porosity range and can be used with a
| ar ge nunber of different types of activated carbon naterials. Due to
its flame retardant properties, such a web may be particularly
suitable for use as the filtering spgaterial of the filter sheath of the
pr esent invention. i) US Pat. 4,067,210 disclosed a warp Kknit
fabric aont aiziMigh theag HE hecred | oM tssich idan @i ncms grearhiceld dimensions
51 - commercially available fabric formng machines. "j) US Pat.
3,769,144 discl ozl aacigaréttd ofabigar, andcembaidedy im gubshdrdcealr ea
carbon fibers. k) US Pat. 3,149,023 disclosed a carbon filled sheet
having high strera®ial aliignmersdmpcempunigagion with saidgigarette
properties and being free fromrub-off, f | aki ng and snudgi ng,
The fol | owi ng pat € sCdPaEl odBY nheePagked Rtegantbe apdapenomiqally
non- conbusti ble or, fl ame resjstant support for the filtef sheath. Said
materials may al solTHeP Rptrinably Lkerrd cHIRrebhe QY 1eabr PPrane
resistant lighting surface: a) US Pat. 3,744,534 disclosed a flane
resi stant woven fabric of activated carbon yarns in conbination with
aromati c pol ym de yarnss,..0 US Pat. 3,639, 140 disclosed a process for
car-boni zed g filtgg sheaéﬁ;

a) The filter sheath is slim and lightweight.

b) It is easy and inexpensive to manufacture.

c) It may reduce sidestream pollution more effectively
than wrapping papers and less smoke cigarettes of the
prior art. |

d) A sheath substantially unimpaired by combustion is
psychologically reassuring.

e) " The sheath may remain pleasant to both sight and smell.
during and after use.

f) Confinement of combustion may further reduce the risk
of accidental fires and bodily hurt.

g) It is easier and more convenient to use than existing

accessory cigarette smoke filtration devices.

The filter sleeve and/or filter sheath with a rod of
smokable mgﬁerial in a pre-packed form:

a) The article may be less polluting than conventional
smoking articles such as cigarettes, cigars or the
like.

b) It may provide for effortless exhalation.

c) It may be slim and lightweight and offer great
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cel lul ose fi ber by treating mnth a specific strength I ncreasi ng agent
or-a flanme resistance inproving agent. c¢) US Pat. 3,576, 769

di scl osed a seni carboni zati on of thermally stable aromatic pol yners
resulting in fibers or fabric that are essentially non-flamuabl e and
thermally stable. d) US Pat. 3,556, 8342 di scl osed a nethod of naking a

hi gh tenacity and high flanme-proof carbon fiber froma

cel I ul opsi ¢ vi scasenvaryybenadeiriwsa. nodi fi ed vi scose rayon fi ber
having a hi gh degree of polynerization is

52 useddps altstistéasy cetd ulmexpensiveibe. mam)lfa@smat 3,235,323

di scl osed a heat-resistant_ bl ack - fibers and fabrics derived from
rayon; a woveh shilt is advmm@mrﬁf#% héPd ¥sRal ‘Fr-“éou‘f‘ﬁlyof %ol t en

st eel (tenperature, of about 2700 F) ut burnln
di sintegrating. comfortimg ﬁ?ﬁ%eﬁ§y ]ﬁéy ﬁﬁ?ésﬁ §9b|%9trﬁ9th
foll ow ng advantages: - he fl#ter sleeve: a) The filter sleeve may

be slimand |ightSRPERTS FRA non-sg@ ®FSyreat convenience in use. b) A

rou de Tor BT ortt ob% bl e e e TGS treidl HAMG | 0.

a huge surface f9§et allows smokers to exhale in the conventional
manner when there are no nearby persons.

g) It is'suitable for mass production.

h) It may filter smoke without substantially changing the
taste and other characteristics of the inhale smoker

i) It may eliminate the need for loading and unloading of
tobacco, filter materials, monitoring and maintenance.

3) A disposable form of the article may be appealing to
users.

k) It may provide a large external surface which may
carry health warnings, captions and the like, and be
safely held throughout the smokihg process.

1) The article’s rigidity may reduce crumpling and allow
for more robust handling. |

m) After use, the exhausted article may remain pleasant

to the sight and be dropped into a shirt pocket for

temporary storage if there is no nearby disposal bin.



receiving and filtering exhal e snoke, thereby further ~_ mnimzing the

resi stance to exhalation. d) The nouth-end of ter sFeeVé may

provi de for hassl e-free inhal ati on and ethmi,mM & I,

mout h-to-filter-to-environnment distance may be - er eby saving
space and further reducing resi stagce to exhal atlon *The filter

sl eeve may be easily and inexpensively manuf act ur ed. g) A di sposabl e
pre-packed faounmMs the filter sleeve integrally in comuni cation with
a snoking artiele may easily be produced in large quantities in a nmass
production facilitdhat I claim is: 53 h) Afilter

sl eeve of simlar circunferential dinensions y as, a cigarette or cigar,
anddprow ded In substfinkterr sleeveoddhl %Y grﬁﬂe]rﬁezl':'rf‘%o e isPKe t h

said cigarette or cigar, may be packed el.e ant econaoni cal |

into a minimally GoRRRksing R celeewe (10dr DFYAn it £ | RATLRat h:

-The fil h h |
?Elfexpte_ﬁsi :vet Co mard k%%ﬂgn%qa%%r:% A %ﬁ&@%hs&?eﬁ%’gﬁ% Biste, o
ef fective an, wr a o
prior art.y d A érseat"ﬁ E gﬁt ?‘g i uﬁl k%?%e?iﬁgy co us]ﬁt‘{o%isallgéléfg

psychol ogi cal ly re(a?)s,ura'u?gupstream portion (12) arranged for inhalation

of the inhale smoke and for receiving exhale smoke, at
least one inhalation flow path (13) from the
downstream portion (11) to the upstream portion (12),
the inhalation flow path (13) being provided for
channelling the inhale smoke for inhalation ﬁhrough
the upstream portion (12), at least one exhalation
flow path (14) extending from the upstream. portion
(12) to at least one exit to the ambient environment
whereby exhale smoke received into the upstream
portion (12) is channelled through the exhalation flow
path (14) for filtration and discharge of filtered air
into the embient environment, filter means (;5)
provided along at least one exhalation flow path (14),
the filter means (15) being provided for filtration of
received exhale smoke to produce filtered air, the
filter means (15) being of such efficiency ‘as to
render the filtered air substantially smoke-free,
wherein the discharge of the filtered air into the
embient environment is significantly unimpeded by the
smoking article (7) when the smoklng article (7) is in

flow communication W:Lth-..he downstream portion (11) of
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e) The sheath may remain pleasant to both sight and sne++——m~—"~dﬂF+ﬂg~and
after use. f) Confinenent of conbustion may further r Bﬂhﬁe ri sk

of accidental fires and bodily hurt. g) It is easier I jﬂ! ﬂﬂrt
to-use than existing accessory cigarette snoke fil

The filter sleeve and/or filter sheathsé@ith a rod of snDkabIe
material in a pre-packed form a) The article may be | ess polluting than
convent i onal thenokilagver t(id)es sndh means g4AéNt efor cisgdrstantiridy
like. Db) -1t may provide for effortless exhalation. <c) It may be
slim and Ilght v\ml'g_*,qklra;—]d:he)fxf@rergg cBlow of ambient air through the

54 conveni ence in use. It is easy and inexpensive to_manufacture.
e) It is advant &Fiatian sfi Vé PQ*H‘ u(s%\4 athﬁa?eaB§ (16) @ddoensh@ and

psychol ogi cal ly reassurjng.to non-snmokers. . f It is

suitabl e for use H?T}ﬁi‘rf’eer’?ﬁﬁlyséﬁ% rﬁtt%aﬂﬁ (ﬁ@al dﬁ%t R G to
@ It 08 suitabl ey %@mﬁ‘qﬁpﬂiﬁ&f | ey 1 P?ei‘eiﬁﬁiep&ffﬁ(ﬁﬁi
Substantl &S00 SO ey covel 502 SR CLERRLE SRR 53 E
least one downstream inlet (17) is provided at the
downstream portion (11), the downstream inlet (17) is
provided for receiving inhale smoke 1into the
inhalation flow path (13).
3) A filter sleeve (1) according to Claim l.wherein at
-1east one upstream outlet (18a) is provided at the
upstream portion (12) whereby inhale smoke channelled -
through the inhalation flow path (13) can be inhaled
through the upstream outlet (18a).

4) A filter sleeve (1) accdrding to ;laim 1 wherein at
least one upstream inlet (18b) is provided at the
upstream portion (12), the upstfeam inlet (18b) being
provided_for receiving exhale smoke into the upstream
portion (12).

5) A filter sleeve (1) according to Claim 1 wherein at
least one upstream outlet (18a) is provided at said
upstream portion (12) for inhalation of inhale smoke
channelled through said inhalation flow path (13) and
at least one upstream inlet (18b) is provided at said
upstream p&rtion (12) for receiving of exhale smoke
into said upstream portlon (12) whereby said upstream

outlet (18a) and sald ﬁbs tream inlet (18b) coincide.
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tobacco, filter materials, nonitoring and naintenance. A dlsposable

rf; gqeOfex:E gsnglrtisﬁlrfagzymﬁfcﬁpﬁgsl N tocarry thF{ﬁ \NJIIMIIIHMHMmemrand
The

the_like, and be safely hel d throughout the snokihg précels.s

article's rigidity may reduce crunplingzand al |l ow for nore robust
handling. m After use, the exhausted article nay remain pleasant to
the sight ang)be dr ginesdr sleeveshilnt aoucirstinprto Clam@mﬁmm i f
there is no nearby di-sposal bin. CLAI M5
Wiat | claimis: ekhalatifor t dlows| peth (1%) fexitsi|ghei| rﬁ}e%alﬁel%rmke
conprising a sleeve (10) having a downstream portion - (11) arranged for
communi cati ng wi t kheroiglkithe sriigeMee wall. (7) to receive inhal'e smoke from
the snmoking article (7), an upstrean1port|on 2 arra ed for

inhal ation 7) of tHidteshsleeyifokd JaREadding &Qi 1@‘5(Hm sajd

| east one |nhalat|on flom/path (13) fro £ 1
Lfoargegp?é:ean1péﬁt ﬁﬁﬂﬁ ) h | Lﬁg?aFﬂﬁwﬁq%)s rﬁﬁg%ggghhgﬁHé; )
nnel Ji n nhal e
th? ugetre?n1portﬂ%¥ﬁ 4)z§% Qﬁ%ﬁ éﬁ\Ié&l%ﬁ\*ﬁgfg$fgapp;tLO?%2)
extendi ng fr t
. %g]n % S %@? rgrv;e g)r(}}?alacc r]%m# G RlclHaptL Uferein d@idhe

anbi ent envi e sno eceived I1nto the upstream
filter means (15) comprises of filter materials

embodiéd in at least a portion of the wall of the
sleeve (10).

9) A filter sleeve (1) according to Claim 1 wherein said
filter means (15) comprises of filter maﬁerials
embodied in the wall of at least one exhalation flow
path (14).

10) A filter sleeve (1) according to Claim 1 wherein said
filter means (15) allows a considerably high rate of
exhale flow to pass therethrough.

11) A filter sleeve (1) according to Claim 1 wherein said
filter means (15) is practically non-replaceable.

12) A filter sleeve (1) according to Claim 1 wherein said
filter means (15) comprises of any filter medium or
combination of filter materials that significantly
filters secondary smoke.

13) A filter sleeve (1) according to Claim 1 wherein said
discharge of filtered air into the ambient environment
is previded through the wall of the sleeve (10) and/or
through the downstream end of the sleeve (10).

14) A filter sleeve (1) accoralng to Clalm 1 wherein said
L T
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portion (12) is channelled through the exhal ation fl oW“*‘*pért—H—( ~IH4)—for

fittration and discharge of filtered air into t.he onnent ,
filter means (15) provi ded al ong at | east one exh !mm 'w\\’m”“"
(14), the filter means (15) being provided for filtra

recei ved exhal e snoke to produce filtegged air, the - filter neans (15)
bei ng of such efficiency as to r ender the filtered air substantially
snoke-free, weanel 1 1lehe cdnpriiziege off at raliviel systemaprovided kdong
anbi ent environnment is significantly uni npeded by the snmoking article
(7) when the snokisaddartihalatisn iflaw path (4w conmmruni cation with t he
downstream portion (11) of t he

sl eeve (10), 1&)d #efid tercpsleaves (st asceadipg to Cl@H@bﬂ-l W&et"}‘f‘énr Spehk e
fl ow of anmbient air through the exhal ati on f] ow pat%ﬁ(]% t he ans
(16) allowing a meanscofdider GRMPTASER rate f ‘é?(%‘é‘?esfﬂ o Bressiq ough

t he exhal at fl th (14 A fil \ d
eherorn at | outsade She sameve datnreid PRLve SyalEnaR Hodekea * "

d 2
][g\lé\ngls'\t“r ﬁ;sn: P\(r)\;f 130% k1 ‘??ﬁt%xhe‘[’ﬁ’e’dom“ft rg_glmﬁhglfigt |’§’17#q€olvf/nb ﬂﬁo‘(ggg\éhd%aipr
ilter 1
steeve (1) Cfgfgg)' 33 271y EhbokiBE HAe Hoverse | LA OF SutPRIyERm

outlet (18a) is p am portion vvher y 1 nhal e

smoke channelled _; &_tbq?lég;})ed | el 13 ih f£ 100 Reddh (dB4) can be inhal ed

t hrough the upstream ou
16) A filter sleeve (1) according to Claim 1 wherein said

means (16) resides in the special construction of the
upstfeam portion (12) of the sleeve (10) whereby an
upstream outlet (18a) in communication with said
inhalation flow path (13) is sufficiently
distinguished from an upstream inlet (18b) in
comﬁunication with said exhalation flow path (14) so .
that said upstream outlet (18a) may be drawn without
substantially drawing on said upstream inlet (18b).

' 17) A filter sleeve (1) according to Claim 1 wherein a
filter plug is provided along the inhalation flow path
(13), said filter plug is provided for filtering
inhale smoke.

18) A filter sleeve (1) accbrding to Claim 8 or Claim 9
wherein a valve assembly is provided along the
inhalation flow path (13) or outside the sleevé (10),
said valve assembly is adapted for cooperating with
said inhalation flow path (13) to allow said inhale
smoke to pass through said 1nha1atlon flow ‘path (13)

but substantially prevent ex‘lale flow from passing
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4) A filter sleeve (1) according to Caim1l wherein at | east one
upstreaminlet (18b) is provided at the upstream [# I’ ml ”(lm
upstreaminl et (18b) being provi ded for receivin & lilkm o

t he upstream portion (12). 5) A filter sleeve (1) according to Caim
1 wherein at | east one upstream @otlet (18a) is provided at said
upstream portion (12) for inhalation of inhale snoke channel | ed

t hrough sai d i nhatlstoaghfsaid pimhaldBjonnfllow path (833t one upstreaminl et
(18b) is provided at said upstream portion (12) for receiving of

exhal e snokel9) Aifibtsenislegeerebn accerding 19 Q\i@*@b’& wherelpseae@m

outlet (18a) and said upstreaminlet (18b) coincide. |
57 6) A filter stbeeee(1)18dcom#isng A CPELErPakhedinfullfigrence not

exhal ation flow path (14) exits the sleeve (1 t hrough. the sl eeye
wal | . 7) A filtstoni&éoantly dagged ngheB (ﬁ%tm qf e FO&a0F Said
i nhal ation flow path £13) and ai? xhal ation fl ow ‘path (14) coincide
in part or in whoFBOK1RG artici{ecf7dreeve (1) according to Caiml wherein

S ot o b BT LAEROE  EoaBlo b b A PR 2 e fhihal 1T
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exhal ation flow aligﬂﬁgﬂt(lfﬂ' communication with the rod of said
émoking article (7).

21) A filter sleeve (1) according to Claim 1 wherein flow
communication 5etweén the downstream portion (11j ayd
said smoking article (7), 1is provided throﬁgh a
tubular intermediary linking said downstream portion
(11) to the mainstream smoke outlet (71) of said
smoking article (7).

22) A filter sleeve (1) according to any combination of
the Claims 1 to 21.

23) A filter sleeve (1) according to any one or more in
combination of Claims 1 to 21 wherein the downstream
portion (11) of said 'sleeve (10) is in flow
communication with the mainstream smoke outlet (71) of
said smoking article (7), whereby one or more of such
filter sleeve (1) with a smoking article (7) is in a
pre—packed form.

24) A filter sheath (3) for filtering sidestream smoke
comprising a sheath (30) arranged for overlaying a
significant expanse of the sidestream smoke emission

areas of a rod of smokable material (7), the sheath

THS SHEEY 7 ey
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10) Afilter sleeve (1) according to Caim1 wherein said filter means
(15) allows a considerably high rate of exhal e, l uu Iﬂﬂﬂm;"l"' :
t heret hrough. 11) A filter sleeve (1) according to sai d

“filter means (15) is practically non-repl aceable. 12) friter %l deve (1)

according to Claim1 wherein said ehi |l ter neans (15) conprises of any
filter medi um or conbination of filter materials that significantly
filters secondary @IPKeonsiPtA Siigriiericdrame dfl)a #dadredi m@teor i@ laitthalt
wherein said di scharge of filtered air into the anbient environnment

i s provided throughs tdibstaint iefl Iy d npdereemiflld ) tamd/destrean tswakegh the
downstream end of the sleeve (10). 14) Afilter sleeve (1) according to
Claim 1 wherein salkath (30) is of sufficient porosity &8 air to mnghle€ 16)
conprises of a valve system provi ded al ong sai d exhal ation flow path
(14). 15) A fil tsrsteirmvee ( DE acombyistdoro ofai Bhe wredeiof sfnpkable
means (16) conprises of a valve system provided ,outside the sleeve
(10), said val ve siakemiak (Fdapndobeing signifieppblyiwainpaired;by the

exhal ation flow path (14), for substantially checkin h everse flo
of anbi ent HFOMBYF ahitthe et R W&F%%a’?ﬁt‘f’iﬂ?i ??LE;) A fil terW

sheeve (1) acsefdlng il SOk |90 hacaeitog o BT84 ndSoli%nid s e

STEDY BN | PSRN RUp2S 14 e OB GG A 64 3 Tor e
sidestream smoke emission areas of said rod of
smokable material (7).

26) A filter sheath.(3) according to Claim 24 wherein said
filter material comprises of any filter medium or
combination of filter materials that significantly
filters secondary smoke.

37) A filter sheath (3) according to Claim 24 wherein said -
sheath (30) comprises of an inner layer for filtering
particulate matter and an outer layer for filtering
gas components of sidestream smoke.

28) A filter sheath (3) according to.CIaim 24 wherein said
sheath (30) contains a combustible filler material,
said filler material renders said sheath (30)
impermeable or of low permeability to ambient air,
said porosity for combustion sustenance is attained
through a process whereby combustion of a portion of
said rod of smokable material (7) destroys a

- corresponding portion'of the filler material thereby
rendering the corresponding sheath portion porous for

sustaining the combustion of a further portion of said
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di stingui shed froman upstreaminlet (18b).in connunication mﬁth said

exhal ation flow path (14) so that said upstream outl

drawn wi t hout substantially drawi ng on said upstrea T"t'l (I H ,”"f)
Afilter sleeve (1) according to Claim1l wherein a

provi ded al ong the inhalation flow pat (13), said filter plug |s
provided for filtering I nhal e snoKe. 18) A filter sleeve (1)

according to Clalggﬁ glon Hbge Fﬁtf¥g%& (gga val ve assenbly is provided

al ong the oW pa utside the sleeve (10),

sai d val ve ag%ﬁ‘”bhy itéﬁa&g&&'t 3?0&&€6ﬁiﬁ@ﬁwdlam 245 ahdrieahakatiaon

flow path (1 to allow sald In snoke to pass thr-ough said

i nhal ation flow pahBath3)30) 1sb%hb§%la$ﬁ:%11l1§ﬂ noricondtistdtia.e flow from
passi ng t hrough said inhal ation

flow path (13p) A9Fidtkr|speatheeyy a(ddomm_r; o V= nCloa whereier siaddsai d
sleeve (10) has an external circunference not significantly

| arger than that shealth rpbpf inglddes amsnokitey afiltére (ayer 2andAam | ter
sl eeve (1) according to Claim1 wherein said sl eeve (10) is adapted
for substantial cdaxieal layeral fgrnmesuppertdmgunitbeét i yodni of t smokadlst

sai d snoking article (7). 21) Afilter sleeve (1) according to Caim
1 wherein flow matesmimdni(@ari on between the downstream portion (11) and

31) A filter sheath (3) according to Claim 24 wherein said
sheath (30) includes an outer filter layer and an
inner flame protection layer. |

32) A filter sheath (3) according to Claim 24-wherein said
sheath (30) has an orifice (31) for allowing ignition
of said rod of smokable material (7).

33) A filter sheath (3) according to Claim 24 whefein said
sheath (30) has a lighting surface (32) adapted for -
allowing a flame or heat source placed near or on said
lighting surface (32i to ignite said rod of smokable
material (7).

34) A filter sheath (3) according to any one or more in
combination of Claims 24 to 33 wherein said sheath
(30) overlays a rod of smokable material (7) such that
the mainstfeam smoke outlet (71) of said rod of
smokable material (7) corresponds with an open end of
the sheath (30), whereby one or more of such filter
sheath (3) overlaying a Efd of smokable material (7)
is in a pre;packed form.

= 35) A filter sheath (3) accordlng to any one or more in

combination of Claims 24 to 34 and a fllter sleeve (1)
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said snmoking article (7), is provided through a t ubul ar |nternea|ar

| inking said downstream portion (11) to the nai n mu \rmlﬂ
(71) of said snoking article (7). 22) Afilter ’ﬂgﬁ’l’”ﬂ"ﬁl ng
to.any combination of the Clains 1 to 21. 23) A Tilter sfeeve 1)
according to any one or nore in cgpbination of Aains 1 to 21 wherein
t he downstream portion (11) of said sleeve (10) is in flow

conmuni cation W t B d-diBito @My DMK &roioret i¢7 Bombfi nations &ifd Cdmdisng
article (7), whereby one or nore of such filter sleeve (1) with a

smoking article (74) ¢& 28 ﬁherelnpbnepagkmdQMﬂrnf said sheath (30) is

provided in flow. communication with the downstream
portion (11) of said sleeve (10). |

36) A comprehensive filter smoking article (5) comprising
a filter sheath (3) according to- any one or more in
combination of Claims 24 to 35 and a filter sleeve (1)
according to any one or more in combination of Claims
1 to 23 wherein said filter sheath (3) overlays a rod
of smokable material (7) whereby the mainstream smoke
outlet (71) of said rod of smokable material (7) is in
flow communication with the downstream portion (11) of

said filter sleeve (1).

T
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