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{54) Title: CIGARETTE AND FILTER WITH DOWNSTREAM FLAVOR ADDITION

(5T) Abstract: A cigarette (10) comprises a tobacco rod (12) and a multi-component filter {14) comprising a bed of adsorbent
(15} and a flavor-releasing filter segment (17) located downstream of the bed of adsorbent (15). In the preferred embodiment, the
adsorbent is also flavor-bearing and comprises high surface area, activated carbon (20). As mainstream smoke is drawn through
the upsiream portion of the filter (14), gas phase smoke constituents are removed and flavor is released from the adsorbent bed
(15). Thereafter additional flavor is released into the mainstream smoke as it passes through the flavor-releasing filter segment (17).
Ventilation: (24} is provided to limit the amonnt of tobacco being combusted during each puff and is arranged at a location spaced
-downstream from the adsorbent bed (15) to lower mainstream smoke velocity through the adsorbent bed (15).




: Title: CIGARETTE AND FI LTER W TH DOAMNSTREAM FLAVOR ADDI TI ON
Abstract: A cigarette (10) conprises a tobacco rod (12) and 13 August 2005
mul ti-conmponent filter (14) conprising a bed of adsorbent 5 and a
flavor-releasing filter segnment (17) |ocated downstream of the bed of
adsorbent (15). In the preferred enbodi nent, the adsorbent is also

fl avor-bearing and conprises high surface area, activated carbon (20). As
mai nstream snoke i s dr ough the upstreamportion of the filter (14),
gas phase snoke consti?%ﬁ%@é&%@%m@ OgH%ITRF‘P%\%ﬁ?’Ol?%DDPg?%ased fromthe
adsorbent bed O (15). Thereafter additional flavor is released into the

mai nstream snoke as it passes through the flavor-releasing filter segnent
(17). Ventilation (24) is provi digldohtheilpyentione anount of tobacco being
conmbusted during each puff and is arranged at a | ocation spaced downstream
from t he adsor HERtPressdt inveptiongeaigdp smeking aridlan suebias gareiast 904 By ough t he
adsor bent bedé{&aﬁ 15 August 2005 Cl GARETTE AND FI LTER W TH EQ/\NSTREAM
FLAVOR ADDPaMeylprro&iagredies hagingl § SSAMERiE CpRASNG an adsRentand thieus es to

el ude 11 PrEr R Bt S O e vanROe gl oPgR 05 TN
phase components from mainstream smoke.

Background of the invention

Smoking articles,‘ particularly cigarettes, generally comprise a tobacco rod of
shredded tobacco (usually, in cut filler form) surrounded by a paper wrapper, and a
cylindrical filter aligned in an end-to-end relationship with the tobacco rod. Typically, the
filter includes a plug of cellulose acetate iow attached to the tobacco rod by tipping
paper. Ventilation of mainstream smoke is achieved with a row or rows of perfoi'ations
about a location along the filter. Such ventilation provides dilution of drawn mainstream

| smoke with ambient air to reduce the delivery of tar.

Particulate efficiency of a filter is typically resolved as the level of tarinto a filter
minus tar level out of the filter divided by the tar level into the filter. Ventilation tends fo
lower particulate efficiency of a filter.

Upon lighting a cigarette, a smoker draws mainstream smoke from the coal atthe
litend of the cigarette. The drawn cigarette smoke first enters the upstream end portion
of the filter and then pa?._sses through the downstream portion adjacent the buccai
(mouth) end of the cigarette.

Certain cigarettes have filter segments which incorporate adsorbent materials

such as activated carbon, and examples of such are described in U.S. Pat. Nos.
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and/or web filter materials and that are configured for advantageous
renoval of gas phase conponents from nmai nstream snoke. BaC“i?rQ{gﬂgtébeSt he
| nvention Snoking articles, particularly cigarettes, general onprise a
tobacco rod of shredded tobacco (usually, in cut filler form surrounded
by a paper wapper, and a cylindrical filter aligned in an end-to-end
relationship with the tobacco rod. Typically, the filter includes a plug
of cel | ul osk8&icEWatoeTdveyy H333a bk tb Sprotthet &lgt8atdd (Y28 dad Seligrharpet alg angaper .
Ventilation of mminstream snoke is achieved with a row or rows of

per f or at i ors48%¥8ute Banigreeltdlorbeabionepmmescially aelablsiitérs \name ipraiciesrerpr ovi des
dilution of drawn mai nstream snoke with anbient air to reduce the delivery
of tar. Pargreriligsaelecashan @geniyadivatad tribpr material)gioneatr djspesssd|within as t he

| evel of tar into a filter mnus tar |level out _of the filter divided by
the tar | evEliuipsq Goelple qu,t%ﬂﬂer SASHESEiaYY aMailakigdlitars hav%\ﬁevb%athfqa@m ate

ff f f ht k
e ot rasY, QlosRedithertin wilkcan plnf Sarfiderdilly SABHERIE florspa @3435%0[ Porhe dr awn
tt k I st ; he fi].t d
Choar passePERT i B BBl e e R e S R o Sl bbb e A
of the ci gq‘ftgrtsta%e &é l'I\flI uaFécg%rfr;atr«? %l F—‘ﬁ’t&e a{]) l‘l'hfﬂé é:ﬁ(g %nkf)am,ta%rhfrérg corporate

adsor bent al's”~ such as ac és of such are

d bed . 353, 3
Lo Sproul | Tarohiniioadigy, frik fai‘?“ﬁn%ﬁéﬁ?éaa“ﬁg,éﬁ“”ﬁ’g A‘Cifé%%@ﬁmf‘% Rani e
et al . CertiakmaRoHEIRIG! @ebxéls%veia'rk%bétealf WG FobBEdes pi2B(Nofddiser dogar anul es

of carbon (e.g., an activated carbon nmaterial) alone or dispersed within a

cel I ul ose assiiRt Qist@ion@ the broperiBB Ak c%Hp!S5|ﬂ6’rPdf|c@Erle&eJdr1|dtfﬂér§ Isham igar bon
threads dispersed therein; while still other conner0|ally avai |l abl e

filters hawueSsPatCHbS. emdzamgognd Sﬁag,ei@tougentry & QY itheydibdidsuRs of Whichtdré pl e
filter" designs. Exanples of commercially available
hereby incorporated by reference.

Typical of prior practices with "hlug-space-plug” styled cigarettes has been
heretofore to locate ventilation at a location along the bed of adsorbent contained in the
space, so as {o achieve sufficient spacing of the ventilation holes fror the buccal end of
the filter. In so doing, the lips of the smoker would not occlude the ventilation holes.
Such placement, however, tended {o lower the filtiration effectiveness of the adsorbent,
because it tended to increase the velocity of the mainstream smoke in at least a portion
of the absorbent bed.

Various annular configurations of filters having carbon-bearing annular filter
regions are disclosed in the prior art. For example, European Patent Application No.
579,410 shows a number of cigarette embodiments having an annular carbon-bearing

- region surrounding either porous filtration material or an empty tubular cavity formed by

a vapor phase porous membrane. Similarly, U.S. Pat. No. 3,894,545 to Crellin et al.
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filters are SCS IV Dual Solid Charcoal Filter and Triple Solid Charcoal
Filter from Filtrona International, Ltd.; Triple Cavity Fi |1tseAu§uE 05
Baungartner; and ACT fromFiltrona International, Ltd. See also, arke at
al ., World Tobacco, p.55 (Novenber 1992). Detailed discussion of the
properties and conposition of cigarettes and filters is found in U S. Pat.
Nos. 5,404,890 and 5,568,819 to Gentry at al, the disclosures of which are
her eby i ncehprs adrds bynfigekesesianndiyptaeion-tekriny fegionp sactundig anaphr

"pl ug- space-plug" styled cigarettes has been heretofore to |ocate

venti | at i ophase porbuscatmbranalbpagod dfecalimd-bebrimpsatielialrsurroantiediby edvapar t he
space, so as to achieve sufficient spacing of the ventilation holes from

t he buccal pbkask pfroustrhemipreh¢.er. In so doing, the |ips of the snoker would
not occlude the ventilation holes. Such placenent, however, tended to

| ower the filtr@igaretie &itdredementswhish dgrcotpeeate garbem bave thepbiiliiedemeva ended t o
increase the velocity of the mainstream snpke in at |east a portion of the
absor bent  tseustitugatsicd maingiieam smokewhich basses brethpugh. In RaricyasAckpted
carbon-bearing annular filter regiqgns are di,scloaed in the prior, art. For

exanpl e, EGPHRBERS thaprerensiyigreduseitsievals of castpl) s Bhase sRRPaNaItsREb 1
cigarette enpbodi nents having an.annul ar carbon- beari regi on.suy roundi ng
ei ther pordd efq‘q"fsfrﬁ?rinoﬁmqlfﬁtrg?‘iﬂtéﬂg B2 Cgﬁ"%erﬁ]?hf ?rgﬁraﬂl%uﬁlfggéqﬂeﬁ?spgﬁﬁgd by a
vapor phase rous nenbrane. Simlarly, US. Pat. No. 3,894,545 to Crellin
et al. 2 15 %ust 2005 shows various configurations of annular

car bon bear | 19 bEGoRSUAGHIILIG BaNIPRLRiRaR, B WS (PEDLANE O a rod

of carbon-beari mat er’| sur Y; se porous nenbrane.

Cgarette fgnxpﬁoteyedﬁk AR rotfAl f{at rBMOERET ShékeGRNIQRodMAMEsiERI t8RAVE4 Y T O

remove constituents of mainstream snoke which passes therethrough. In
particul ar ﬁfa@tﬁt hotetiRgt isCaSMARy RAohdifnde! SBRASHCEY, AR tieAUGBretdie thaivel s of
p

certain gas ase conponents present in the mainstream snoke, resulting in
a change i RpipghfynRhGARemeREdIY BIfFEHRE thhRtedhas fb@been heretofore widespread.

tt would be desirable to provide a cigarette having a cigarette filter incorporating
carbon andfor other materials capable of absorbing andfor adsorbing gas phase
components present in mainstream cigarette smoke, while providing favorable
absorption/adsorption, dilution and drawing characteristics, and adding flavor to the
filtered smoke so as to enhance consumer acceptability.

Furthermore, it would be desirable to provide such a filter with desirable
residence time in the adsorbent/absorbent-containing region while simultaneously
achieving a pressure drop downstream of the dilution region and the
adsorbent/absorbent so as to provide acceptable drawing characteristics of puffs of

smoke having reduced gas phase components but with acceptable taste and resistance-

fo-draw. -




snoke. Despite these advantages of carbon bearing filters, they are not so
wi dely enployed. It has been found that mainstream snoke frl?@u%ﬂé't%@s
filters tend to have a flavor note that is contrary to consune
preferences, and that therefore their enploynent in conmercially offered
cigarettes has not been heretofore w despread. It would be desirable to
provide a cigarette having a cigarette filter incorporating carbon and/or

ot her material s capabl e of absoSumgayofthey Ineeitionbi ng gas phase conponents
present in mainstreamcigarette snoke, while providing favorable
absor pt i on/ adsor p pesardages wikh e peasantdrveniionga smaking atiele sughoas a dgatettaddi ng
flavor to the filtered snoke so as to enhance consuner acceptability.
Fur t her nor e, SoMPigRsA abgreo ded anchd Maliticcompenent fliersigemwrising p ibee of gdserbedesi r abl e
resi dence ti in tt}g ads%kbent/abior bent - cont ai ni n%fsre ion while

[

si mul t aneoudl"§) @ TAYGETRIGASHY Tlenseanantiosatsd gpwertRABof g bed P adservant) ntheon regi on
dth d b [ab bent t i table d i
char act er i stETereThoptient fhe SRaREn R PR PR s dent s but
ith t i - - i 1 t 2005 S f
the | nventi hed at@bEcAtth, WS MAARTT b € LR odih GH TR RRReR TR Y, ©

such as a CirdfiRl s pﬁé’%%nﬁ&é%ogs&gt%?scﬁg rdrfSledMfld "ﬁa\y&’lis% %e[e%gm&ﬁ He I Hter

conprising a bed of a ent a flavor-releasing r segmen

| ocat ed downghdBaibéd. ThéRafs dddfiorlfR6ME Rlieasbdinid e MaInSi&Int SHo@Hqd! ment,

the adsorbent is also flavor-bearing and conprises high surface area,

activated cpabas. thdaghhk MaidreaBaSPREr 5sgniln WentiBhisH8 brdwtRdue fhit @@m por tion
of the filter, gas phase snoke constituents are renoved and flavor is

rel eased fr @mouhieof tetewos being chmbustdhéurpaldaen pafidhd isitringéd av@lochtonr el eased
into the mainstream snoke as it passes through the flavor-releasing filter
segnment . Vesspadegtdowmsirganp frorn the chdsorbentnbdd tohewer mainstream smoke velocity

through the adsorbent bed. Preferably, the carbon bed comprises at least 90 to120 mg

or greater of carbon in a fully filled condition or 160 to 180 mg or greater of carbon in a

85% filied condition or better, which in combination with other features provides a

flavorful cigarette that achieves significant reductions in gas phase constituents of

the mainstream smoke, including 90% reductions or greater in 1, 3 butadiene,

acrolein, isoprene, propionaldehyde, acrylonitrile, benzene, toluene, styrene, and 80%

reductions or greater in acetaldehyde and hydrogen cyanide.

Both the downstream flavor releasing segment and the flavor-bearing carbon. bed

contribute a flavor note throughout all puffs of a smoking, but the flavor contribution of

the downstream segment is greater during the initial puffs than during later puffs.

Conversely, the flavor contribution of the carbon bed ié greater during the later puffs.

Flavor delivery is therefore balanced and consistent throughout the entire smoking

process.




anount of tobacco being conbusted during each puff and is arranged at a

| ocati on spaced downstream fromthe adsorbent bed to Iomerlgq% ﬁ&@@gg\
snoke velocity through the adsorbent bed. Preferably, the carbdn be
conprises .at least 90 to 120 ng or greater of carbon in a fully filled
condition or 160 to 180 ng or greater of carbon in a 85%filled condition
or better, which in conbination with other features provides a flavorfu
cigarette that achieves significant reductions in gas phase constituents of
t he mai nst r eam sAyRElageeHslyy Nervjesrnbinvention ddiessas the) desitagility; of aghiegng

but adi ene, acrol ein, isoprene propionaldeg§g§, acrylonitrile, benzene,

t ol uene, st \IPHRUM regienasY esrféﬂ"bﬁﬁ‘E“B'f?si"(tﬂe’S?' the fifebesring e Rgersbemh

hyd ide. t h the downst fl I i ng. ent .and th

Y000, Y onh AL b BRI AR LA L SRS SRR B 1
Ki ng, he fl tributi f. the.d t i

0 ST, WSS AR Bl SR SBTRASABIRIT™NY 15

flavor contri but irP'%cﬁeré i OﬁrsP%gp%cEd&rtﬁé‘tiﬁ\FenﬂHﬁ,i {ngé R‘.eﬁllo% foulfs.

Fl avor delivery I's therefrore bal ance consi stent’ throughout the entire

SMOKi Ng  pr @e@sstte %émﬁk‘i_@”@t a 468-c006RM RO 8 AHFhYeorh pth it §HEP comPiiRy | on

addresses the desirability of achieving optinmumresidence tines for the

~snoke in the papicprgisebehthand iveh@atidealr anBcittn aslemsteamt of BBiHEbdRbf Whi | e
al so achi eving favorable dilution of the snoke with anbient air and

i nduci ng anadsedphfldatd bedidsaascend aflt antlktion coxgiatied dnd awahgedhokers.
In accordance with a first aspect of the invention, there is provided a

ci garette conpubstanigllaretmobaotat leastl oas dmakercdristituentfmom enainsfredr éshacompr i si ng
a bed of adsorbent and ventilation at a |ocation downstream of said bed of
adsor bent, swbke ae thavfstredwosrhelist is ainavy tmeudhathe dittec andtat lesstdneflavasr r anged
to substantially renove of at |east one snoke constituent from mainstream
t obacco snie2siRg gaMAgReN: Lensiusied ard arrangedttrreleghe flRvortip) maipstregiy at

| east one fl avor- rel easing conponent constructed and arranged to rel ease
flavor to nai"AKS e figvor-releasing filter component being located downstream of the said

bed of adsorbent in a direction of mainstream smoke drawn through the filter.

In accordance with a second aspect of the invention, there is provided A
multi-component filter of a smoking article comprising:

an absorbent bearing segment adjacent an upstream end portion of the filter,
the absorbent bearing segment having a particulate efficiency in the range 10-20%
and a lesser RTD;

an RTD-inducing segment including a flow constriction and ventilation, the RTD-
inducing segment being located at an intermediate location along said filter, the RTD-
inducing ségment having a particulate efficiency in the range of 10-20%; and

a flavor releasing segment at a downstream location along said filter, said flavor
releasing segment having a particulate efficiency in the range 10-20% and a lesser
RTD;

the lesser RTD being less than an RTD of the RTD inducing segment.




snoke, the flavor-releasing filter conponent being | ocated downstream of
the said bed of adsorbent in a direction of mainstream snoke drawn_t hrough
the filter. In accordance with a second aspect of the invent}oAYESHhED s
provided A multi-conponent filter of a snoking article conprising: an

~ab b b i dj i f th il ,
b absor bont. bodt PHCTERSREHE Ralih Goafar FEuPARoh: FEts Bne R the T ange

10- 20% a_nd a | 358l R'E[? an, IB{TDC; nd clj] n% se I[réent oinCLtf!?i n aﬁfil QW

const i cti off SEES ERTPTIENG ohtoPRRes BFEAN] RTHT G teansth MerctnPribd ¥ cd at an

I nt er medi at Gr’eéﬁfﬁﬁé 'a8§br3érﬁ-@8% 'ﬂi\vgll-ijefeggiri%Esggmﬁg%ﬁg'stgﬂﬁ@a@gjr 5%1558&0 having a

particulate efficiency 1 n the“range o asi ng

segment at GoEMMNRNOERM ingﬁéﬁéa?r? 1obaeidIsdietadd tdf Rmove 2 fakl %@%mokf' easi ng

segnent having a particulate efticiency In the range 10-20% and a | esser

RTD; the | essRstitBhDGR Infindr@aM 1680 SRokelEd Mhinbidankdtbidid drvAthagENt . 5
15 August 2005 In accordance with a third aspect of the invention, there is

provi ded A it fiier, ahd &t [€0Prd Sidiignat fidvobAfeging @8graarl consirutttd avDarzmgeat filter
conprising at |east one adsorbent-bearing flavor-rel easi ng segnent
const r uct ed tarelbage mddgifhvoroio marstraae shichw,ahe addiionabfiavetreleasing sdgmend snoke
and to renove at | east one snoke constituent from mai nstream tobacco snoke
~as mai nst r edringriodeted dowrsirapmt dfrtbe gidsorbénd-bearingefigvornettasing Isegrventonea
addi tional flavor-rel easing segnment constructed and arranged to release
added f | avodirediongf meinsieeam smelieedrawmthroughithe @eal 1 avor - r el easi ng segnent
bei ng | ocat ed downstream of the adsorbent-beari n% fl avor-rel easi ng segnent
ina direction &Facearance il ieupeeredt il invenianghererereyideds Cigpreti cor dance
with a fourth aspect ?f the i nVﬁati on . there i Stfﬁ{OVi ded.a cigarette
conpri si ng £OTWEENGR fhpcsndod apd a MultsryBRenenter SPMRIRRS i si ng:
a bed of adsorbent and a flavor-releasing filter segment located
downstream of the bed of adsorbent, said adsorbent being flavor-bearing and
comprising high surface area, activated carbon so that as mainstrearh smoke is
drawn through the upstream portion of the filter, gas phase smoke constituents
- are removed and flavor is released from the adsorbent bed and thereafter
additional flavor is released into the mainstream smoke as it passes through the
flavor-releasing filter segment;
filter ventilation arranged at a location spaced downstream from the
adsorbent bed so as to lower mainstream smoke velocity through the adsorbent
bed; and
said carbon bed comprising at least 90 to120 mg or greater of said carbon
in a fully filled condition or 160 to 180 mg or greater of said carbon in a 85 filled
condition or better;

wherein said cigarette achieves a significant reduction in a gas phase

constituent of the mainstream smoke.
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a bed of adsorbent and a flavor-releasing filter segnent |ocated
downstream of the bed of adsorbent, said adsorbent being flayo[,h§appsg and
conprising high surface area, activated carbon so that as nal nstream snoke
is drawn through the upstream portion of the filter, gas phase snoke

tit t d I ' d f t he.ad t bed and
Chereal tor addi 11 BRATSqTcauBin Ine Vi aspech S B FUsloRaeds FSRRVERDIE o5 i1

h I -1 el ' £il AN ntilati
???Zﬁée&_ at %f%'-'@%f?%ﬁﬁé"ééc%ﬁ’b%%%@% el PR ent v pE R iR _Z‘;'aZ“t g
bed conpri ai ng-af Teag: B8 En: FHRPAENER Holf sPRe 188 aoPlke BRened © T0I 1)

filled condifdiQR Maindfelm &ndi@0s MR thiURAURE ufdtredR ShrfH HARe ferdgd fill ed
condition or better; wherein said cigarétte achieves a significant

reducti on i phaseddsokeltanstitusitdadeirbmefdd;of the nmai nstream snoke. 15 August
2005 I n accordance with the fifth aspect of the invention, there is

provided a ci gafigdrt eeriiziipn i &tanged atohalocstionogpavad downdirebmc Gopoment filter
conprising: a bed of adsorbent conprising a high surface area, activated
carbon so tadatrbast besi stsas talowsnmlaimsireardrsaveket veioaity throlgh thpsdsedienport i on
of the filter, gas phase snoke constituents are renoved; filter

ventil ati onbgfrantged at a | ocation spaced downstream fromthe adsorbent
bed so as to | ower mai nstream snoke velocity through the adsorbent bed;
and sai d carbon B@if caepibedcapprEsing ableastdy 0d20 g argreatergf saidegarkdn saj d
carbon in a flf|‘y filled condjition or 160 to 180 n% or, greater of said
carbon in a'fsd Wiyfilled condifion; qr; 189 18,1809 &F ,greézm of said carbon in a 85 filled

condition or better; and

said filter ventilation being spaced from a mouth end of said cigarette by at
least approximately 12mm,;

wherein said cigarette achieves a significant reduction in a gas phase

constituent of the mainstream smoke.

In accordance to the sixth aspect of the invention, there is provided a
multi-component cigarette filter comprising at least one adsorbent-bearing
flavor-releasing segment constructed and arranged to release flavor info
mainstream tobacco smoke and to remove at least one smoke constituent
from mainstream tobacco smoke, and at least one additional flavor-releasing
segment constructed and arranged to release added flavor to_ mainstream smoke,
the additional flavor-releasing segment being located downstream of the

adsorbent-bearing flavor-releasing.
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said filter ventilation being spaced froma nouth end of said cigarette by
at | east approximately 12mm wherein said cigarette achieves a significant
~reduction in a gas phase constituent of the mai nstream snokés Algust 2005
accordance to the sixth aspect of the invention, there is provided a

mul ti - conmponent ci_'gar ette filter conprising at |east one adsorbent-bearing
f1 avor - r el easi ngViBdhefereqainsand eiherdyantages andleatures eidhe fwenian gt i nt o

mai nstream t gbacco snoke a}%g to rergo)él% at Ieagt one spoke cortl)sti tuent from
mai nst r eam PIHBRCANS RIEInaTlen ARRAreTiatie BAWIe, §hithe JRENUIPH VD PPM8%Esi ng
segnment cons

amoke, ¢ hecleatl FeRaRad BY PRFEread T LB BB Raeli ML ST o o
the adsorb%”&ﬁ{? aiﬂe“%n feh{i’gd)élé{n@ %‘ﬂ:stbrﬁge seﬁ}érajf?ie gIHE{ral%g%thW&r iBB.e
q-0 AGE features of t

f oregoi ng an e ntages an e Tnvention that™ wll
becone herei nafter apparent, g,}mmg#tﬁ,rpgﬂﬁgngrnggnti on may be nore
clearly understood by reference to e tolTow ng detailed description of

the invention, Ndigl RERAAISH sd\AhEBeSBOthE Prédaft MERIOAlIN Yi@sh folthetet rated in
the drawing. Brief Description of the Drawi ng Novel features and

advant ages @fentitidRibese Wil HedyiRs abparehtto ddfbiohs 6Nordinalytekilidn teart froned above
w Il becone apparent to persons of ordinary skill in the art froma

readi ng of . rdualirgodflteeviatigwidg tdeidiled ddssiptiorpini @njunctionowittu thet acoomparnying he
acconpanyi ng draw ngs wherein simlar reference characters refer to

si mi |l ar par teavings wheraih$iofiar réfetamnce charaders referde sistilavparfsandlin whishy of a
cigarette conprising a tobacco rod and a nulti-conponent filter, according
to the present ifiguent iscrsideglevationl viewwsa cigeretoeorpiisiog @ tokasey radandial ustr at e
interior details; Figure 2 is a side elevational view of a cigarette

conpri si ng nuftiisEwersnt filter.acgording to the present invention, with portions thereof broken

away to illustrate interior details;

Figure 2 is a side elevational view of a cigarette comprising a tobacco rod and a
multi-component filter, according to the bresent invention, with portions thereof broken
away to illustrate interior details;

Figure 3 is a fragmental sectional view of a modified downstream flavor-releasing
segment, according to the present invention;

Figure 4 is a side elevational view of still another cigarette comprising a tobacco
rod and multi-component filter, according to the present invention, with portions broken

away to show interior details;
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mul ti-conmponent filter, according to the present invention, with portions
thereof broken away to illustrate interior details; Figure A a

| . ( L 1 l%u 2005
fragmental sectional view of a nodified downstream flavor-releasing
segnent, according to the present invention; Figure 4 is a side el evational
view of still another cigarette conprising a tobacco rod and
mul ti-conponent filter, according to the present invention, with portions

broken away t oFigli@Wid 44ids é1evatidRdl dielor alsihek 2ightedit Sbmpiiey doBadce r&d 1 s a side
el evational view of another cigarette conprising a tobacco rod and a

mul t i - conpeAg atmiii-téreforeacitetl hit@rdiny foltRe preesre iMventiore with gortiond biokgror t i ons
broken away to show interior details; Figure 6 is a graphical

r epr esent atawan tcohowdntbdor detzdisti ng ver sus acrol ein reduction wth handnmade
cigarettes constructed in accordance with the preferred enbodi nrent shown
in Fig. 1; Figurigurgfisiagraphigehiepraisentatpnoiembantioasingofrsyapbiolein redustiony ver sus
1, 3 butadiene reduction with handnade cigarettes constructed in

accor dance wjiihthandmadegigereliascagnsteyetasdn gepardange with ithe Fretprred enbodimest 7B i s
graphi cal representation of carbon | oading versus levels of 1, 3 butadiene
wi th machi gBowldiGilgarett es constructed in accordance with the preferred

nmbodi t showy in_Fig. I wth 12nm | ity; Fi i id
T e, SO e o BVl v Bt o
lti- filt di to t t | t.] ith ti
I b RSBl ) S RRCE e Bl SRR RS T AL 7
I ti | vi i.ll-angth i ett i Si t ob d d
oy A et e cormr) s o Lobaces o€ o

thereof broken F-%@g 7IBQS ingHEEIr @bleésgr%t%ni é?rcaﬁ)%h %Ad%g versus levels of 1, 3
butadiene with machine made cigareties consiructed in accordance with the preferred
embodiment shown in Fig. 1 with a 12mm long cavity;

Figure 8 is a side elevational view of another cigarette comprising a tobacco rod
and a multi-component filter, according to the present invention, with portions thereof

| broken away 1o illustrate interior details.

Figure 9 is a side elevational view of still another cigarette comprising a tobacco
rod and a muiti—component filter, according to the present invention, with portions
thereof broken away to illustrate interior details;

Figure 10 is a fragmental sectional view of a modified downstream flavor-
releasing segment, according to the present invention; and

Figure 11 is a side elevational view of another cigarette comprising a tobacco rod
and a multi-component filter, according to the present invention, with portions thereof

broken away to illusirate interior details.




Figure 10 is a fragnental sectional view of a nodified downstream fl avor-
rel easi ng segnent, according to the present invention; and dgre éﬂnd

side el evational view of another cigarette conprising a tobacco"ds énd a
mul ti-conmponent filter, according to the present invention, with portions

t hereof Dbroken away toillustrate interior details. 6 15 August 2005

" Detailed Description of the Invention Referring to Figure 1, a preferred
~enbodi nent of the present i|metsitid DuschApivn BEthednvdiitigar ette 10 conprising a
rod of snokable material 12 such as shredded tobacco and a nulti-conponent
filter 14 att acReférdmgy td Riguredda drefewed bmbodimentiofihe pasgent inkenticprawides ght | ng  of
the cigarette 10, mainstream snoke is generated by and drawn fromthe

t obacco r odcigsetteatiocaniprising b radoé sholabermaidrial 2 swihrgs shteddeédifpbaace and a and
"downstreant relative positions between filter segnments and ot her features
are descr i budticampenent filign 14 aitaches! teltheged 12withod tippingmeperd Bntpentighingof it is
drawn fromthe tobacco rod 12 and through the multi-conmponent filter 14.

Pr ef er abl y,the ﬁ'@aiﬁﬁeﬂ%ﬁﬂalﬂﬁtf@@'ﬁﬁmpgfé@ ganerated py anderewieiion tgddiepeted héar i ng
segnent 15 and a mputh end (nout hpi ece) conponent 22. In this first
preferred esdbiongtne fitehid- adsor bent - bearing segnent 15 conpri ses a
pl ug- space- plugfllte ub-assenbly that ipcludes a.central fi
Bomonent 17, - aHelsi b “URRICE T FOR HPMEop: SRELIPSIRRE Doptaen, P

to the
central fllter co

et of i ﬁmsnﬁ%@eo‘?'ﬁré%eZws%?wg?%@e@ Bt e dpciop SR eRGAT e
cavity 19, Hige ok ARG RO GBIBRRA 13 8nd Srd ST SRR BE 4 OPCCO

rod 12 and pretrera ses a RO ace ow of | ow

resi stance to draﬁéférsbwﬁeemtar el trﬁeégnst {peirdd ﬂﬁ@rfs%%eﬁﬂ%g 18 i's

made as short as poss W t Im't I gh- spee ineability

and pref er afy éﬁd*’éafﬁoﬁtﬂ%nh ?M@tﬁﬁpl&:%§ ot Ptfﬂ&ﬁ%ﬂﬁ’efeﬁ@@ efmbbdifbnt,

conponents conprising t multi-conponent filter
the adsorbent—beanng segment 15 comprisesa plug-space—plug filter sub-assembly that

includes a central filter component 17, a tobacco end component 18 in spaced apart
relation to the central filter component 17 so as to define a cavity 19 therebetween, and
- a bed of high surface area, activated carbon material 20 disposed in the cavity 19. The
tobacco end component 18 is iocated adjacent the tobacco rod 12 and preferably,
comprises a plug of cellulose acetate tow of low resistance to draw (‘RTD"). Preferably,
the tobacco end component 18 is made as short as possible within the limits of high-
speed machineability and preferably has the lowest particulate RTD amongst the filter
components comprising the multi-component filter 14.
‘The mouth end (buccal) component. 22 is preferably in the form of a cellulose
acetate plug or other suitable fibrous or webbed material of moderate to low particulate

efficiency.. Preferably, the particulate efficiency is low, with the denier and grand total




The nouth end (buccal) conmponent 22 is preferably in the formof a
cellulose acetate plug or other suitable fibrous or webbed k& oo]f
moderate to |ow particulate efficiency. Preferably, the par ?%:"Fﬁruat eOOg
efficiency is low, with the denier and grand total 7 15 August 2005 deni er
bei ng sel ected such that the desired total RTD of the nulti-conponent
filter 14 is achieved. Preferably the carbon of the adsorbent bed 20 is in

the form of yeiierBeth§Seldsl $UBR that ihks BesifuedtQRD of thelrhBti-eéhpstientritef 128s pref erred
enbodi ment is a high surface area, activated carbon, for exanple a coconut

shel | basedaghivban of typical ASTM nesh size wused in the cigarette

i ndustry or finer. The bed of activated carbon is adapted to adsorb
constituents of Praféraldy theaarbomokibe apsorbent bédi2Q iy jn thé fosra obfrattles grakthgphase

i ncluding al dehydes, ketones and other volatile organic conmpounds, and in
parti cul ar like. FPreterabiyithean earbar b the prefeired mmibodimept ésph dvghl slirlagel @rea,
acrylonitrile, benzene, toluene, styrene, acetal dehyde and hydrogen
cyani de. Ad¥dvaleqearbait B Penpion prqonlishell kesedeatbensf typical AEE mesh gigpl ai ned
bel ow. Wth respect. to the carbon particles 20, it is preferred that they
have a nesH!Séf idhe gigareiieindusiyebfingn, Thedgd ptactivaipdsatbeibp 9daptesigRdsalh e of 20
to 50. Preferably at_|east sone, if not all of the adsorpent. bed 20 is
flavor - bear@ﬁ%ﬁb‘%/“ts gt H@F\ﬂ’%“i%@g?ﬁ.ﬁ’%ﬂfaﬂw these, of (], 87S BBAIeHRFIuYIRG
adsorbent b 20 of the upstream sorbent bearing segnment. 15 | s, adapt ed
ot oniy. t FURLERss kelole ARt Ghlsti e chBRGmSnaRs i BRte bod

mai nstream al. . flayvor. 1.nt o i nst snoke
stream Pr e@g&rygeg'fay%%%?"g\'/%&eﬁ@’ Jé-%@%&%meh%&@g#'@%hb%eggep %ﬂﬁ'ém%[gavor ant
upon a bat ﬁﬁei Ny J X #g&h

~alternati vg‘ﬁ?&lﬁdﬁ a gﬁ%@%ﬁ%ﬁ%ﬁ é\?\n/ﬁ?mr?lé!tﬂg%téﬁ\ as %ﬂgg? %Féﬂ @?%%e agent,
wher ei n f'%@&@@%xﬂ@é{e&tﬂ—:‘mv.be sprayed onto the carbon in the bed. Still
referring to Figurel, the central filter conmponent 17 of the

nul ti - component with respect to the carbon particles 20, it is preferred that they have a mesh size
~ of from 10 to 70, and more preferably a mesh size of 20 to 50.

Preferably at least some, if not all of the adsorbent bed 20 is flavor-bearing or
otherwise impregnated with a flavor so that the adsorbent bed 20 of the upstream
adsorbent bearing segment 15 is adapted not only to remove one or more gas phase
smoke constituents from mainstream smoke, but also to release flavor into the
mainstream smoke stream. Preferably, flavor is added to the carbon by spraying
flavorant upon a batch of activated carbon in a mixing (fumbling) drum or alternatively in
a fluidized bed with nitrogen as the fluidizing agent, wherein flavorant may then be
sprayed onto the carbon in the bed.

Still referring to Figure1, the central filter compenent 17of the multi-component
filker 14 preferably comprises a plug 26 of fibrous filter material, preferably cellulose

acetate tow of a moderate to low particulate efficiency and RTD, together with one or

8




filter 14 preferably conprises a plug 26 of fibrous filter material,
preferably cellul ose acetate tow of a noderate to | ow particul ate
efficiency and RTD, together with one or 8 15 August 2005 no{#£August 2005

fl avor-bearing yarns 27. As nai nstream tobacco snoke is drawn through the
central filter conponent 17 and along the yarn 27, flavoring is rel eased
into the stream of nmainstream snoke. Flavor thread bearing filter plugs

may be obt amBROAdvbebasing yarfeBY ] Gamiihdtidaf@biRbRHIKe isSdrhln Jabiigh hen Davi s
H ghway, Richnond, Virginia 23237- 1341 and a suitable construction for the

central filtentrabitiepangohert 17 bad dieag thebach 2mflddofing is Raésset ifbthedtradn, 671,
whi ch patent is hereby incorporated by reference inits entirety. In the
preferred esiboainsteatm srdke. ddavor dredd béaging diltergruysnhaylbe abigdinet $rofrd theor yarn
27 is located downstream of the flavor-bearing, carbon bed 20. The
preferred phmetdapEilraa Gompany, 84Hhieffensorbaviomighwayl Bidesord, Vidisia 2823 f | avor
fromboth the bed 20 of flavored carbon and the flavor yam 27 | ocated
downst r eam 13fd@8d p suibleponsieicligroethe centrsblilignewshonealdd 4s desstiteddeViSery of
tastes and aromas throughout a.snoking. However, it is within

cont enpl at i RerfNo. ﬁ@%ﬁgh whichi nafasth isi heFeby dnaotnetated iy ralpmnesinsitsantieat her t he
conponent 17 or he carbon bed 20, standing al one, or any of the above
with addition of? #‘f” H(F‘g?’%qte@bﬂg'm?@t' the,genfral it "IQ?H’(EOB%%P“P%? #av9r YR wr aps

S??é or airgnéj S1pba OPBeam of e Fal temine. PRbPhoP D ae P LT Poea on” :
car bon 20, it Bpst ARG inch ol Bta RGP i REaRs B oronen:
et wobn e BURET VRY S oo R B R e B PR pon BBl ' L Pr e

preferably dopeidfent &Modry bPtaB182 6RA hilohiZBUHbSdnol a SIS Hdvier, & iSHRAET S |1 pS

do not occlude the perforations 24. Furt?%er rm_re,l&t)ecause the 1 ntroduction
of di I uti ngeoptempidtioMF theirestt IHRMLGERTDRRNNGBAES B citier thBRomBoHdNeY 70F €gNMENT

17, itself, lowers the particulate efficiency of the downstream portions
of the segrmatarbdn bdd®, stpsdingadhe, OCatlylopihe @boveliith addition of flavorants being
carried along one or more plug wraps and/for the tipping.paper 16.

Preferably one or more circumferential rows of perforations 24 are formed
through the tipping paper 16 ai a location along the central component 17 and
downstream of the bed of flavored carbon 20, preferably at the upstream end portion of
the central compenent 17 adjacent the carbon bed 20. The preferred placement
maximizes distance between the buccal end 9 of the cigarette and the perforations 24,
which preferably is at least 12 mm (millimeters) or more so that a smoker’s lips do not
occlude the perforations 24. Furthermore, because the introduction of diluting air flows
at an upstream end portion of the central segment 17, itself, lowers the particulate

efficiency of the downstream portions of the segment 17, the upstream location of the

~ ventilation along the filter component 1 7facilitates design of the component 17to provide
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ventilation along the filter conponent 17 facilitates design of the
conponent 17 to provide 9 15 August 2005 a nore el evated (yeltslﬁ[%&rﬁbﬁ) RTD
wi thout a significant el evation of particulate efficiency, 50 to help
maintain a desired |ow particulate efficiency in the central conponent 17
and throughout the filter 14. Preferably, the level of ventilation is
preferably in the range of 40 to 60% and nore preferably approxi mately 45
to 55 %in Anrd Bleldibd (@t H&lcraey KTIS vithe@t 4 Signiitarit eldvalidre veshriidifdte
ventilation not only provides dilution of the mainstream snoke but also
effects a ranbighby, Qo & tol help avanh addesir@bRACSarticuEs sffie@ncitini the cemtedh puf f
when coupled with a |low particulate efficiency filter 14. Ventilation
reduces dr assmpgnent ti ¥ and throughbet thofliter &d t her eby reduces the anmount of
tobacco that is conbusted during a puff. As a result, absolute quantities
of snoke const i Preéanisy,dhe laveldhi ventilation & pefixbly, intthe range iob4@ to 0% and
conponents (the central filter segnent 17, the tobacco end filter segnent
18, the canwepraierablp @ppnodimainit 4P 098 % trep® marftT 2y deliverypigsieatided | ow
particulate efficiencies and the anmount of ventilation is selected such

t hat di f f er encelisthetigved that yentiigsien pel@nlyprovides dilgtionioftheymaistreds sEWok@r et t e and
the output the tobacco rod 12 are mnim zed. Such arran emen% Lgﬁ)_roves t he
ratio of calub¥lsp HsRtHaraauCtisn PRt appunY pdoRaceo GaplupladAKIRD €850 PUF WRERTC ¢ ar

|l evel (COto Tar ratjo). |n confrast riqr ctices tended to first
eotabl | sh SRuRGLYHIR oMspaicare sty el i Vostdoh s arPmtarifne | cul at e
filtration to drive FIC tar eliver wn t.o.a desired.level. .These prior
bract | ces (RFEAPHInTERHsR s el SRtk e B e BB R e bi
hi gher CO t r ' ' . ' |

i nvention. a%&%@h?%g%%%ab@ﬁiyﬁ%@% %b%'%@ggsa?%%gggc{' h%ééfggglggﬁ\wﬁé% ntion are
| ocated dqigsd, i M e

vel ocity tﬁroughﬁteﬁéeﬁté; @gér %%ﬁrag@gp%nfégﬁégﬁégbdéégﬁgnme{?|§éqI me %';mt%(he mai n

stream snokeuRAAPRYSH ahd'Riohf A8 RomP&Gdns2) %a%eﬂr&ﬁtﬁ&ﬁ&?‘Barti&h]ﬂe%ﬁcfeﬁci@y\’e| I tine,

in turn, increases the effectiveness of

and the amount of ventilation is selected such that differences between the desired FTC
tar delivery of the cigarette and the output the tobacco rod 12 are minimized. Such
| arrangement improves the ratio of carbon monoxide content of the delivered smoke to
its FTC tar level (CO to Tar ratio). In contrast, prior practices tended to first establish an
output level of the tobacco rod 12 and utilized particulate filtration to drive FTC tar
delivery down to a desired level. These prior practices tended to combust an excess of
tobacco, and accordingly, exhibit higher CO to Tar ratios than typically achieved with the

present invention.
rAdvantageously, the perforations 24 of the present invention are located
downstream from the carbon bed 20 so that mainstream smoke velocity through the
carbon bed 20 is reduced and dwell time of the main stream smoke amongst the carbon

bed 20 is increased. The extra dwell time, in turn, increases the effectivensss of the

10




10 15 August 2005 activated carbon in reducing targeted nmainstream snoke
constituents. The snoke is diluted by anmbient air passing t@r&@@tzoos
perforatlons 24 and mxing with the mainstrem snoke to achieve™alr
dilution i'n the approxi mate range of 45-65% For exanple, with 50%air
dilution, the flow through the cigarette upstreamof the dilution
perforations is reduced 50% thereby reducing the snoke velocity by 50%

Preferably, 5dibged @érg&pmb%cﬁ%mbbfe%ﬁné}ﬁstﬂegﬁ%noﬂg cBl‘?stlit.?théTﬁhé Shbitd igr ams) or

greater of carbon in a fully filled condition or 160 to 180 ng or greater

of carbon idiud®By%Unibidnt SflpaseMadirbli§ipétordiRhé 84 ahdmixitg vitithé sathBirethi ch i n
conbination with the extra dwell tine and flavor release as descri bed

above, provdnite teatrieveaifdilition ig @fecdpploxiniae rangBiob¥®65%] For bxaapl, witheduct i ons
in gas phase constituents of the mainstream snoke, including 90%

reducti ons %0% gir diitien, therfidwy thBodghttieeltigarette austrebmiof thei diojiorepeeforations is

pr opi onal dehyde, acrylonitrile, benzene, toluene, styrene, and 80%

reduct i ons reduagpdé@itictherieby mdating thetepablie velndtylbyd%gen cyani de. The el evat ed
carbon | oadi ng al so assures an adequate activity level sufficient to

achi eve such reamra@n@qqarm@h@g@mpms@u?@é@@mmg (miligramshir graaer pr oduct
(six months or | ess) y of exaq? the length of tobacco rod 12 is

pr ef er abl y fgama 'rbﬁan“% Hed C¢r&4@nwr6$ {oHS0 g qrior preken njay 85¢e filled m j s
preferably 34 nm The length of the four filter conponents of cigarette 10

in the pref@pfillen ¥s5e; 'ﬂﬁ?ﬂcqvgy%% hiiRGRmbingtien Wi e irasigl iBRFBRent 18 is

f bl t he | f th bl 12 f
P bon. | oad i Thipésts e '5?%%05@%@%8@3‘%%%@%3@%*r'gfr e{"g{’%ﬁ?\élf{}a'ﬁ m and
th d t 22 f | | th | o FTC
o o of or ARTGIPRE I, 88 ehaf® SpRants St IFE,makhem siibke; Melgpd pnhie, (W)

of the comqghchbRe tc} rFéltgnh u?o db&?rduér{e, él%olbuﬂ""; etn' C%l;&ﬁu ?Jaehgﬁdzency a”d

pr ef erabl y, "anongs rous or 'web sef ne

tobacco end,AuMARSEnzdrR, foﬁle%, SRS hnd'80% reductions or greater in acetaldehyde
and hydrogen cyanide. The elevated carbon loading also assures an adequate activity
level sufficient to achieve such reductions throughout the expected shelf-life of the
product (six months or less).

By way of example, the length of tdbacco rod 12 is preferably 49 mm, and the
length of the multi-component filter 14 m is preferably 34 mm. The length of the four
filter components of cigarette 10 in the preferred embodiment is as follows: the tobacco
end component 18 is preferably 6 mm; the length of the carbon bed 20 is preferably 12
mm for carbon loading of 180 mg; the central component 17 is preferably 8 mm; and
mouth. end component 22 is preferably 8 mm. Overall the leve! of “tar” (FTC) is
-preferably in th_e range of 6 mg with a puff count of 7 or greater. All of the components

_ 17, 18, 20 and 22 are of low particulate efficiency, and preferably, amongst all the

fibrous or web segments (17, 18 and 22), the iocbacco end component 18 Is of lowest
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15 August 2005 RTD and particul ate efficiency because it is upstream of the
ventilation and therefore has greater effect upon the mainstream snoke.
Unli ke those other fibrous or webbed conponents, the tobaccb5éw%“%8ﬂ%%nent
18 receives the mainstream snoke in the absence of a diluting air stream
Tobacco rod 12 may be wapped with a convention cigarette wapper or banded
paper may be used for this purpose. Banded cigarette paper has spaced apart

integrated[ﬁ@ : Q@qlltl | H@ | R&efrd 0d of
cigarette 11 _t%)dﬁllnnglu%?/&%ﬁ% n&?s a?ﬁﬁ%g?!;etﬁeg tﬁié%nglgﬁtét@qso f%éto reduce
risk of i gﬂbﬁp%gté‘eﬁéﬁﬁbéﬂ%@ nafnstré 4R sibRE BhIikeE thbSe bihet Mirdust p WeBBEY

snol dering. U’S. Patent Nos. 5,263,999 and 5,997,691 describe banded

ci garette RapBonentd)itidtoBadcBENg camBondht 98 Pédcies thd\asiRttfeahshbl@) ik Rt i rety.
Tabl e | bel ow provides details with respect to the various conponents of
cigarette ah&reBena diingia@sfréand. of the drawing. Cigaretteéng FTC Tar. 50%
Ventilation Total G garette Filter 14: Filter Length, mm 34 Tipping Length,
mm 38 Filter RTTybaoto ddd @2 driky bétvrpbedwith £oonyventionicig2Ratte Woappet erhaBdély

deni er/ 35,000 total denier Conponent RTD, mmH , G 28 Central Component 17:
Tow |t enll. P¥petembybe3Ee000r thist plrpekeni Bandesingigaretie p&PED, hagrapaieed apart '
(unventilated) / approx. 30 (ventil ated) Tobacco End Conponent 18: Tow

| t enb. OY démégrated Seldwsethands 2Rl encircle the finished tobacco rod of cigarette 10 o

modify the mass burn rate of the cigarette so as to reduce risk of igniting a substrate if

the cigarette 10 is left thereon smoldering. U.S. Patent Nos. 5,263,999 and 5,997,691
describe banded cigarette paper, which patents are incorporated herein in their entirety.
Table | below provides details with respect to the various components of cigarette

10 shown in Figure 1 of the drawing.

Cigarette 6mg FTC Tar. 50% Ventilation
Total Cigarette Filter 14:

Filter Length, mm: 34

Tipping Length, mm: 38

Filter RTD, mm H,O: 114

Mouth end Component 22:

Tow ltem: 3.0Y denier/35,000 total denier
Component RTD, mm H,0: 28

Central Component 17:

Tow liem 1.8Y denier/35,000 totai denier
Compeonent RTD, mm H,0: 46 (unventilated) / approx. 30

{ventilated)

Tobacco End Component 18:

Tow ltem . 5.0Y denier/35,000 total denier
Component RTD, mm H.O: 15

Carbon 20: _

Cavity Length, mm: 12

Weight, mg: 180

Cavity Component RTD, mm H,O: 25
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Conponent RTD, mm H, O 15 Carbon 20: Cavity Length, nm 12 Weight, ng: 180
Cavity Component RTD, nm H20:25 12 15 August 2005 Pl ug Space Pl ug
Subassenbly (segnment 15, (conponents 17, 18 and 20)): SegndAtAugif 206
H2O. 86 I n understanding the above information set forth in Table 1, it is
the realized that the preferred RTD of the central conponent 17 includes
an unventil ated value and ventilated value, and that with ventilation with

central cAdmney8pdce Plug SuBassentkiyce w t the Tirst preferred enbodi nent,
the RTD of| (idinei@ N6 (@omponestsdn] 18land S| approxi mately equal to that of
mout h end |@0jjponent 22 or thereabout. Accordingly, @&snmajority of tjhe

filter RTISegmesttRED,ingrhéOdownstream of the ventilation, and advantageously
such arrangenent couples the |location of RTD generation with that portion
subject to addition of ventilating airflow so that particulate efficiency
can be mai nt ai Nedndersthodieg theabelesniomwtiph getadrtntin@alda Ast is therealioed thabut i ng a
majority of a desired total RTD for the filter. Preferably, the tobacco end
conponent 1i® preferrad RTEoep Hiectentralompgnant 47 inslvgles an RmEenitaiecovalue andl at e
efficiency because it is upstreamof the ventilation_and subject to an

undi | ut ed” Yenitaied Wueraindhibaivatnvesifeion withgendrateprapangpldd ieageordange Witkpact  of
the tobacco end conponent in renpvi %?Wt ar is mnimzed so that tar output

of the tobﬁ&fl’)'?t pf“rf?fr dembasiment dhe Bhg écﬁ'ﬂf@[ﬁhﬁ?mm“eﬂbﬁafééﬁprﬁﬂ?‘ﬁ?ﬁ per puff
'S tnturn m lquhét%gﬁ"PLE‘éatﬂB%nggg%ﬁf (gr tgqugbcguge Ec;[cbrdtmgﬁt,g?nra}&ri uolfﬁ;[ee

ef fici ency °fl

filter RTD is established downstream of the ventilation, and advantageously such
arrangement couples the location of RTD generation with that portion subject to addition
of ventilating airflow so that particulate efficiency can be maintained at lower levels,
while at the same time contributing a majority of a desired total RTD for the filter.
Preferably, the tobacco end component 18 is that component having the lowest
RTD and particulate efficiency because it is upstream of the ventilation and subject to an
‘undiluted stream of mainstream smoke. By such arrangement, the impact of the
tobacco end component in removing tar is minimized so that tar output of the tobacco
rod is minimized and the amount of tobacco burned per puff is in turn minimized.
in the preferred embodiment, the particulate efficiency for the entire filter 14 is
preferably in the range of approximately 40 to 45% as measured under USA/ FTC
smoking conditions (35 cubic centimeter puff over two seconds).
In the preferred embodiment, it is preferable to load approximately 180 mg of
carbon plus or minus approximately 10mg of carbon to aéhieve aaverage85%fillina
.12mm cavity at the more traditional cigarette circumferences (approximately 22 to 26

mm). This level of fill together with that amount of carbon will achieve 90% tar weighted
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preferably in the range of approximately 40 to 45% as neasured under USA/
FTC snoking conditions (35 cubic centineter puff over two %S’%&gﬂsﬁbomﬁn t he
preferred enbodinent, it is preferable to | oad approxi mately ng o
carbon plus or mnus approxi mtely 10ng of carbon to achieve a average 85%
fill ina 12mmcavity at the nore traditional cigarette circunferences
(approximately 22 to 26 nmm. This level of fill together with that anount

of carbon Welilicif Bt R¥dei? 994 1,8 budBbsdcRilve B ah hdOStEStindaR tdcRiA flabien of

acrolein and 1,3 butadiene rel'ative to an industry standard, nachi ne nade

cigarette (dfurare @hown d9¥FRIF gagrefid)e) . Lower carbon | oadi ngs can be
utilized to equal effect as one approaches a fully filled condition of 95%

or greater. Wt howardaionlozdihigs g beutlibe] 1o 200 effdct 29 oheagdSahesatllly nor e
particularly in the range of 90 to 120ng conpacted, fully filled

pl ug- spac e-filed gonditioch bEX586 argoeatere VOB adon tpadiagein thegdngetal 30ta 100mgrod ei n and
1,3 butadiene inrelation to levels of such in 1 R4F cigarettes. Such

ar r angement mprecpartigelary inghe fangaiof 9@ tov120%mg qompanted.fully filled plugrspece-piigit may be
needed to renove these snoke constituents, and offers substantial savings
in costs offilfgenipdde 0%cor greatercesustianda agrolain@nd i3 putapipng inrelatipnie gyels
space-plug filter configuration also provides a npre consistent perfornmance
in gas phadéughiBIRAEAgareliesmSurhairatoemepipreyidps signtisant SRVINGARHOYHS t he above

vere ost abISHER PaTREt REpka. Fmate Brga BreoBPIETie STl Shown
Lorm | engtHOEG SR, GO N BT T BLeran 5P a8 TN Hed PG G of
e CavtLy, e LTSI e Sod B U0 SRR G g0 v
cavi 1y i o AP SR Rt o R OOt “Car bon (8 condi ti on wherein
substanti al  spagrep&uRb fhe uBYd hlBf refolelfe RIFiiré BYEREAIs QlordgigsioRiPOn 1 n

data points that were established from testing hand-made cigarettes of a design as

shown for the preferred embodiment of Figure 1 and having a cavity 19 of afixed 10mm

length so that throughout the progression of data points, volume of the cavity 19

remained constant while the amount of carbon loading was increased from 100mg to

approximately 160mg while moving from left to right along Line A in Figure 6. The

progression indicates that when such a cavily is partially filled with a 100mg of carbon (a-

condition wherein substantial space remains unfilled), the efféctiveness of the carbon in

reducing acrolein is reduced substantialy.

lln contrast, Line B in Figure 6 is a progression of data points generated with
cigarettes of the construction shown in the preferred embodiment, wherein, cavity space

- is equal to or approximately equal to carbon volume so that unfilled space is minimized

and bypass flows about the carbon bed are avoided. With such change the desired
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reduci ng acrolein is reduced substantialy. In contrast, Line Bin Figure 6
is a progression of data points generated with cigarettes he
construction shown in the preferred enbodi nent, wherein, ca 'H%E@§é§@5 is
equal to or approximtely equal to carbon volunme so that unfilled space is
m ni m zed = and bypass fl ows about the carbon bed are avoided. Wth such
change the desired 14 15 August 2005 effectiveness of renoving acroleins is

achi evabl e \ﬁ‘e&r'v %Sﬁ??d\%&ﬁi sqs LReVaBlRAtHarbAREd, rc]ﬂ'ég I’ 3hg8Qst 0 100ny.

Contrastingly. cavities represe %6 A do not

achi eve a %%E}Jxﬁrqat%?% & 1ombec6rﬁ|%§ﬁ}¥g e‘ﬁéﬂlﬁmeét?éﬁltlléQIteBI‘eséﬁ't@d RN ¢ yAi s

| oaded w a nuch’” greater "anount 0O r bon,” nane ng or nore.

simlar relggd Qisbhibvd § dSewnod br FoBreBuchibn om%@h@nmmddam idldagpd esent s a
progression of data points generated with cigarettes of simlar

construct i GfihtPmbérgreafer &Bunt Bf &I Bsmayhetthgenhoef Figure 1, wherein a
10mm long cavity is nmaintained at constant volune while ever increasing
carbon | oad is plsaaed rélatidnelp dasticwn if Rigurd @Anwherein iapjeoX irepaessints 460ny.

Line Bin Figure 7A represents data fromcigarettes of simlar

const r uct i quogressidnadf dath pbints generbied miltl cigateties ofemilabeansinieboriothat bhe ol une of
the cavity is approximately equal to that of the carbon so that unfilled
space i s mipnéfairedémdndirepbatBigute| bwhesgin aal@naclang TAYIY igdeaintingd @it es t hat
afilter inafully filled condition of approxinmately 80 to 100ng is
adequat e f@pn%tamﬁvemnwgvmeawuim@@smgzwborﬂﬂa 'éﬂ@é‘?q ‘Bﬂ’eicﬁ"'wf@m V9P ene (90%
renoval or better), whereas such occurs at |ine A at %&?ntl IIy gr eat

quantity (@pproxinaiely 469mg.ching P in 'f‘ﬁé’etTrpé"ﬁBEeSERtﬁpﬂﬁatf@H‘ F'ﬂarﬁ ™A at Line A
and the supporting data n e a 160
car bon Ioag’i%ﬂifr%f‘ ﬁ?ﬁ'?%??hﬁ?r@f]efeégwtb?‘?m?" ergle E’ Qx P21y gg 90%

reduction in i s _note he su

gener at ed lﬁpp[qxgnaﬂay aqlﬂai@ﬁ“%ﬁ B FRHSE i#'altt BWJI PR ﬁ Hil?Q%P d#’ Safs ::Ig';]al \évas
less —than ﬂg}ﬁ ard! SRl 2 s AR fidRaBs W0 4 SHECH 9l Iljed?’cohH*h@ﬁj'o‘Fne as

shown in Fi
approximately 80 to 100mg is adequate for achieving a desired level of reduction in 1,3

butadiene (90% removal or befter), whereas such occurs at line A at a substantially

| great quantity {approximately160mg).
The trends exhibited in Figure 7A at Line A and the supporting data of Line A
~ indicate that on the average a 160mg carbon loading at approximately 85% fill will
achieve approximately a 90% reduction in 1,3 butadiene. Itis noted that the supporting
test data was generated utilizing a test method whose lower limit of quantification is less
than 0.45 micrograms, whereas a 90% reduction of 1.3 butadiene as shown in Figure
7A eqﬁates approximately to 0.42 micrograms of 1.3 butadiene (per calculations).
Accordingly, the effectiveness of the carbon loadings near 90% reduction of 1,3

- butadiene might actually be greater than a 90% reduction.
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7A equates approximately to 0.42 mcrograns of 1.3 butadi ene (per

cal cul ations). Accordingly, the effectiveness of the carbon | oadi ngs near
90% reduction of 1,3 butadiene mght actually be greater thahAag@d2005
reduction. 15 15 August 2005 Referring now to Figure 7B is graphical
representation of carbon | oading versus levels of 1,3 butadiene with
machi.ne made cigarettes constructed in accordance with the preferred

enbodi ment - shoviermindhdoF igurds gi‘aé’rﬁ’dﬁ?eh@@&t&tﬁ:wdf ¥arbén lodfiRg Vdrbis | evel
was determ ned using an untanped fill odol ogy with a gauge cylinder.

The trends |gveRMN,3HRERNE with H=2hihe nidds CighReibé Bshsira¢ted fi ghabbh@swithonst r uct ed
wth a target fill percentage of 83% w | produce approximately a 90%

reduction @fe prefdrbdiérmisidanent shown il Figur@niwitioa Hevel isngdavityith The fill idedF
cigarettes. A target average of 85%or greater percent fill will yield a
gr eat er t haas dei@ffinedadingtanamtamiped fiB metrioddogneith agaugk aylindar. tThelrends s of such
in 1 R4F cigarettes in a 12 nmcavity, using a high surface area, activated
car bon. Pr ehewabiegin indisate ﬂ)ht sartine erade sigaciieb sansteusted wifeaitanget Bur f ace
area (square neters per -of approximately 1000 square neters per gram
or great er percentags ﬁng3t°/e§tﬂg predues prseximalall Qe resuctionsefel 3 bpladiese i ¢ h
cigarettes that were simlar in |ayout to that of the preferred embodi ment

shown i n Frejation talevelgrfsudip tRAG C'gérﬁg?ﬁ (ﬁ%@?@"ﬁ’é’ﬁe ettRy? P@rﬁ@e@efqeak/or yarn
Cepor et ALY SEAERABTNE § PUperGTon SRR roe s %?m%‘?e\fe?pedfﬁv At several
P ™ oS! RIS 834 o BT S AR
7% GBS A B A SR 2
o SRR e OB g P e (1151 sl
(Eaeral CopR Rt i Sl S A e
snoked ci ggihfif fay8ii to that of the preferred embodiment shown in Figure 1. When smoking
such cigarettes comprising a flavor yarn element 27 located downstream of an
“unfiavored carbon bed 20, they reported the presence of a flavorful tobacco note during
the first several puffs, but that in the latter several puffs, less desirable flavor notes that
are recognized as typical of more traditional “charcoal” cigarettes were detected.
Additionally, when smoking such test cigareties comprising a flavored carbon bed 20 bui
no flavor release element 27 downstream of the flavored carbon bed 20, expert smokers
reported that the first several puffs had the less desirable flavor notes typical of more
traditional “charcoal” cigareﬁes, but that after the first several puffs a more flavorful

tobacco note was experienced. In contrast, when expert smokers smoked cigarettes of

similar construction to that of the preferred embodiment of Figure 1, including a flavor
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simlar construction to that of the preferred enbodi nent of Figure 1,
including a flavor 16 15 August 2005 yam el enent 27 Iocatedlggﬁ@ﬁgqgg of a
bed of flavored carbon 20, they reported a nore bal anced tobacCo snoke

t hroughout-'al | puffs of the test cigarettes. Not w shing to be bound by
theory, it is believed that the filter segnents operate together to

rel ease flavor into the snoke stream and both sources of flavor provide

bal ance t o yahfelahentay I6datbdiRwneirétim bhe bePoiTRlcred barbom ke, théy @ugmld a
smoking. It is further believed that the bulk of the flavor in central

conponent Toré baiehdédtidohdcay SmoksathrougRout ialh puftd of #radsteiyatatteand such rel ease
di m ni shes over time while the flavor released fromthe carbon bed 20
i ncreases over Notwishing th berbowndddy theuey.filimbalieveddhat disdiiet segerentsopetaée  snoki ng
of the cigarette. Having flavors on both the carbon bed 20 and in or about
the cent r dbgethmrpo ralesse Tavdrdnta e smhbley sireadrednd/eatly seurdes ofiffayorcprovidd f | i fe of
the cigarette 10. In the preferred enbodi nent of Figure 1 and the others,
t he pref er balgngeriodhe argmas andipstenhthe raziortiegmissole thiousivgul asmekinge dihon 20,
nore preferably approxi rratele‘/ 4 or 5 ng, and |likewse, the preferred
amount of fYries believed Hadhsgulk of the flavas fpeniralicawpongnk 1 Dirom ik lavoryast er abl y
approxi mately 4 or . It is to be understood that reference to 180ny
| oadi ng of 2F|*%%?aéa§g§'ﬂw yeh é&?ﬁﬁeﬁmiﬁ‘@ B PYRE e "‘fﬁ‘{%%ﬁ of 'éﬁlﬁa.se‘gef erring
now to Figyre 2 another npreferred enbodi.nment vi des nodi fied cigarette
ToA w th ¢ iR ERBrT o Dusias o SRl B AR tp restRdiat fihs C\'th s
slightly diff } f t of .t Y b

h’\ Kiog ot thg‘dfggur%ge.%é\gﬂqqg VBIS oniBoin tﬁ&a?@&aﬁ-’ér a:)zgra[ngw?rsa'b%t e

reference Charaeters use entifty srm nclgarette 1 OA

the flavor 'cgﬁﬁﬁﬁé%ﬁ%\lﬁﬁ%ﬂa é\@%ﬁg\%oﬁéglive}ysanhﬂf;?ré%.ﬁ!? Iifgg:?tHE[U'rbtapet@q%. conponent

22 at the bucca en cl'gare wnstream fromthe

fl avored car bon g RAREH of ABLBHARROAE e Bleirdl afiBtienent 17,

In this enbodi ment, a plasticizer suCh as triacetin nay be applied to the

flavor yar maa&aﬁt%damg% 3188myM fhe carbBh 26,8nok plefdtathpipprai@hbtell 4 RS Ehgpr event
the yarn frombeing draw out of the filter during snoking. Alternatively,
the .fl avor ay@mkewise, the preferred amount of flavorant loading is 3 to 6mg in the yarn 27, more

preferably approximately 4 or 5mg. It is to be understood that reference to a 180mg

loading of flavored carbon herein is inclusive of the flavorant.

Referring now to Figure 2 another preferred embodiment provides a modified

cigarette 10A with the same filter segments as cigarette 10 of Figure 1, but with a

slightly different mutual arrangement of the segments, and similar reference characters

are used to identify similar parts. In cigaretie 10A the flavor-releasing yarn element 27

is located in the mouth end component 22 at the buccal (mouth) end of the

cigarette10A, downstream from the flavored carbon bed 20 and spaced therefrom by the

central component 17. In this embodiment, a plasticizer such as triacetin may be

- applied to the flavor yarn 27 to hold the yam in place within component 17and prevent

the yarn from being draw out of the filter during smoking. Alternatively, the flavor yarm
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17 15 August 2005 27 namy be braided together to achieve the sane result. As
‘inthe first preferred enbodinent, ventilation 24 is provided at a
| ocation along the cental filter conponent 17 adjacent to blb Adguwsi2062am

of the flavored carbon bed 20. Table Il bel ow provides further details and
alternatives with respect to the various conponents of cigarette 10A of
Figure 2 of the drawing. Table Il Flavor-Yarn! Adsorbent - Adsorbent

Tobacco End Dilution DescriptorMuth End Bearing Bed 20Conponent
18Perforations 24 Conponent 22Conponent 17 Length (mm) 7-96-810-14614nm from

nmout h RTD 15-,2010- 2020- 3025- 3520-40% vent er rial | Cel | ul ose
oot nt oGol | ot B A RgetaT 1 Soere g St M g Wand Bl | St o
Thr ead Coc oNWmpc@nBiR VeRitat® ¥ is fctleai L foBstRn GBAPHE cdRtPRier dBéhent

17adjacent to but downstream of the flavored carbon bed 20,
Table Il below provides further details and alternatives with respect fo the various

components of cigarette 10A of Figure 2 of the drawing.

Table |
Flavor-Yarn/ Adsorbent - Adsorbent Tobacco End
Mouth End Bearing Bed 20 Component 18 |Dllution
Descriptor Component 22 |Component 17 Perforations 24
Length {mm) 7-9 6-8 10-14 8 14mm from
mouth
RTD 18-20 10-20 20-30 25-35 20-40% vent
{mmwater)
Material(s) 1 |Cellulose Acetate] Cellulose Acetate| Activated Carbon | Cellulose Acetate Pre Perf
2 Cotton Thread Cacanut, Carbon on tow
- High Surface Carbon Paper
Area
: 150-200mg
Pariiculate 10-15% 10-15% 12-20% 10-40%
Efficiency
Alternates CA Thread Impregnated
Carbon
Flavor on Tow APS
Flavor on Plug Zeolites
Wrap
Flavored Plug "gther
Wrap adsorbents”

Itis to be understood that the above characterizations with respectto the second
preferred embodiment (Figure 2) are applicable fo those of the first preferred
embodiment (Figure 1), realizing of course, that in the latter embodiment (Figure 1), the
flavor yam 27 is located in the central filtter component 17. The lafter arangement
presents a more traditional appearance fo the buccal end of the cigarette 10.
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150- 200ng Particul ate 10-15%0- 15%12- 209%40- 40% Effi ci ency AlternatesCA
Thr eadl npregnated Carbon Flavor on TowAPS Fl avor on Pl ug Zgglé]%%gt ap
Fl avored Plug "other Wapadsorbents” It is to be understood t e above
characterizations with respect to the second preferred enbodi nent (Flgure
2) are applicable to those of the first preferred enbodinment (Figure 1),
realizing of course, that in the |atter enbodi nent (Figure 1), the flavor

yam 27 is | ocat pguiers Hiiira@Rnn dHerrfatd &@bodiAEM N et adtitiondiRivbrarblesing
arrangenment presents a nore traditional appearance to the buccal end of

t he ci gar etdofmpdRent I ZshbvnAnBigsides 2Q0E 2FiSpacifcally, ithd Nmbr-aleasing Rompbennat e
enbodi nent of the additional flavor-releasing conponent 17 shown in
Fi gures 1 aiféd showsdpiachigure & tomprising 4 lcauboseraektaiss plog SOoofpioweperticulsfeA shown i n
Figure 3 conprising a cellulose acetate plug 50 of |ow particul ate
ef fi ci ency efiicienoysuteindad by arlugyvrap 8B GambidogwiapicA guneunds Bxpluawrepands t o
plug wrap av\?ell as the remaining components of the multi-component fiiter 14 (not shown). Flavor

is applied to the plug wrap 52 or to the ouiside of the cellulose acetate plug 50 for

imparting flavor fo the cigaretie smoke as if passes through plug 50. Alternatively, flavor

may be applied to the combining wrap 54 in the area of cellulose acetate plug 50, or the

flaver may be incorporated as a component of the plasticizer of plug 50.

Flavor systems may be selected for specific subjective qualities (sweetness,
salivation, aroma, and so on) and selected to contain ingredients within a molecular
weight range (impacting boiling points, flash points, ambient vapor pressures, and so
on) for retention in granulated activated carbon. The flavor system may be stored within
an activated carbon of a given specification (granular size, measured activity, ash
content, pore distribution, etc.) to allow the flavor system to be released to the cigarette
smoke stream in a gradual controlled manner. Not wishing to be bound by theory, itis
be!ie;/ed that the flavor system is displaced from the activated carbon by semi-voiatile
components in the smoke stream that are adsorbed more strongly by the activated
carbon. ltis believed that these smoke components are generally of higher molecular
weights than the ingredients in the flavor system. Because of the different adsorption
sights.inside the carbon different adsorption energies, and potentials for heats of

adsorption, are realized creating a gradual release of the flavor system as more and

more of the semi-volatile smoke components are adsorbed.
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wel | as the remaining conponents of the nulti-conponent filter 14 (not
shown). Flavor is applied to the plug wap 52 or to the outside of the
cel lul ose acetate plug 50 for inparting flavor to the cigarblfegushd® as
it passes through plug 50. Alternatively, flavor nmay be applied to the
conbining wap 54 in the area of cellul ose acetate plug 50, or the flavor
may be incorporated as a conponent of the plasticizer of plug 50. Flavor
systems nmay be igstiweshirecto be bowdeyitidoey, telpressht ineentjormlitilizéscihe Obsepedblees s,
salivation, aroma, and so on) and selected to contain ingredients within a
nmol ecul ar  phetayienon dred ectivietep aetbon ¢ortudidr mdspripenit)iesring 4 fishagoibatesof aanbi ent
vapor pressures, and so on) for retention in granul ated activated carbon.
The fl avor lewhaatof atsprpien will oelease s frdekion ofde Gretadsarbale inthelpueseote of agi ven
speci fication (granul ar size, nmeasured activity, ash content, pore

di stri but i Gacondagsqrbalie agenshaving= greatppheal phadsaiption. biéisbelievgd éat even he
cigarette snoke streamin a gradual controlled manner. Not w shing to be
bound by t MéBHghly toagded agiivpted \ragdpopnsame pefivity sifesy inde carben aryytplilbed from

the activated carbon by sem -volatil copponents. in the snoke streamthat
br'e adsor bEHIRBR ORI P TN OURDBrOS TP EbRPen fUch & BEpitBded « hat

h k ral .y, of high . I ' h h
| nar cdi ont 35 BN M0 Rap RO LR el PGS T e el SOSeR  on

o1 9Nt S8 ADEHAL RE. S LGN (RSN B sFASE ARy B BRI for

heats of adsor are’'rea creating a ual €ease o he fl avor

" ‘ NPT
adsor bea.  19o7s 200t HR GrRn B o Eh isr TS SOTRRRBIDR BRE | ccent
I nvention Bf)édsbgpﬁﬁn ihP&atﬁh&ﬂ%e}é%@fﬁdso%@ﬁ@fﬂ?@é?ﬁbda@%fwns%bht&%hﬁéin&ﬁerahpn (or
ot her adsor bent earing a first adsorbate of a |ow heat of adsorption

wi Il rel eag@oRe. fIf BBblicvad Hat tha@rdsehiShventisiPlitiddAnterbcliditpdvesrefRiniig 2 second
adsor babl e agent having a greater heat of adsorption. It is believed that

even . Wi t hablivifisied inakke flaveeint-edring cafiol D, arkiot® offaihic\ak Yoontigsntd 6f t he
carbon are yet, still available for adsorption of the second adsorbable
agent, and padsing maindtream smiskertine tlave the higher heats of adsorption to produce heat
- which drives off (releases) a fraction of the flavorant into the passing mainstream
smoke.
Figure 4 shows another cigarette 10B comprising a tobacco rod 12 and a muli-
component filter 14 attached to the rod with tipping paper 16. Filter 14 comprises a
plug-space-plug, carbon filled type of filter segment 15 wherein a generous bed of
flavored carbon material 20 is disposed between first and second filler plugs 18, 26.
Preferably, the plugs 18 and 223 each comprises a cellulose acetate tow of low
particulate efficiency, and tow 26 inc]udes.one or more flavor-bearing yamns 27. Also,
cellulose acetate plug 18 may be sprinkled with carbon, if desired.

The activated carbon material 20 serves as an adsorbent of smoke constituents

Of mainstream smoke, for example aldehydes, ketones and other volatile organic
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the rel eased heat of adsorption is available to release a fraction of the
first absorbent fromthe carbon. Mdre particularly, in the context_of the
present invention, the activated carbon 20 is at first | oaded WauEh2QS
flavorant, which preferably has a sufficiently |ow heat of adsorption in
relation to heats of adsorption of organic gas constituents of mainstream
snoke. It is believed that the present invention utilizes interaction

bet ween remRinpbitdis. 7Rd avivialedSddrifsh nbBiefidlandy B hBtiabeant oY theadurace 20 and

t he organic gas constituents of passing mainstream snoke that have the

hi gher heatireredf @ds@uchtiiaooriigoisperedssiecinfiembinsivrdint Brdke \vaan®bmokingbkases) a
fraction of the flavorant into the passing nmainstream snoke. Figure 4
shows anot hiyaretieg@Bett e 10B conprising a tobacco rod 12 and a nulti-
conmponent filter 14 attached to the rod with tipping paper 16. Filter 14
conprises a plReyfcsgtmoe-2plal@r abauttnlug 26 providetbpfiedibftion iof ther meipgiraam 15
wherein a generous bed of flavored carbon material 20 is disposed between
first and sewvbeby #mbipeleinshd gsedugtionusthe amountaf tphpgco qopdupted dwing®agthd 26 each
conprises. a cellul ose acetate tow of |low particulate efficiency, and tow
26 ‘i ncl udePubinéentiiationyeduges prrsiuctinnand dgliverahgartiqulataftag and gag ﬂhﬁﬁ%éﬂ) acetate
plug 18 may be spripkled with carbon, if desired. The activated carbon
materi al 20°RWHUFRES AWENg A Plisor bent of snmoke constituents of nainstream
snoke, for exanpl e al dehydes t s and.other volatil.e_a i¢c.20 15
August 2005 coriRdsTofke Qe Ravenrnuf fabe FRarchaPEERRER A7 | avor ant
on the surface

Coke dur 1 TRV AARGE e R etV obn Er BB MRS, £ 11 g
redeti on R Stbhe ol bR BT AR ent B8 Nea PRI Q0L Pat i on

reduces pr I Rfkegnd delivery of particulate (tar) and gas phase (co)
constituents during a puff.

Figure 8 illustrates another cigarette 10D of the present invention where

components similar to those of cigaretie 10A (Figure 2) are identified with similar

reference numerals. Cigarette 10D also includes a multi-component filter 14D but an

RTD filter plug 30 is used in place of the second cellulose tow 22 of cigaretie 10A. Filter
piug 30 is positioned between the activated carbon material 20 and flavor-releasing
component 17, and the plug 30 may comprise an impervious hollow plastic tube closed
by crimping at the upstreém end thereof. U.S. Pat. No 4,357,950, describes such a
plug, which patent is hereby incorporated herein by reference, in its entirety. In the
alternative, such filter components may be obtained from the aforementioned American
Filtrona Company of Richmond, Virginia. As a result of filter plug 30, a fransition region
32 is provided from a generally circular cross-sectional region 34 of activated carbon
material 20 having a low pressure drop to a generally annular cross-sectidnal region 36

having a high pressure drop. This transition region and the downstream location of
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Figure 5 shows a cigarette 10C very simlar to the cigarette 1 OB
illustrated in Figure 4, and simlar reference characters ﬁg%%gggﬁ?oysed
toidentify simlar parts. However, cigarette 10C is recessed at the
buccal end 60, and heavy tipping paper 62 my be utilized. Figure 8
illustrates another cigarette 10D of the present invention where

conponents simlar to those of cigarette 10A (Figure 2) are identified with
simlar relAoRicR ZAYTRIRIPhightdaitioh beredidbhadl thfes forcthe dRnstesil kinbke onponent
filter 14D but an RITD filter plug 30 is used in place of the second

cel | ul ose tupgtredin stithecpegforativhe As dobsulifaldratle rqductipnI0gasphpsscotmponards bet ween
the activated carbon material 20 and fl avor-rel easing conponent 17, and

t he plug 3Gs aehjeved ppr pusfof aigaratipdObi aorg wWidi faverable adttion by dHrdiat eisend by
crinping at the upstreamend thereof. U S. Pat. No 4,357,950, describes
such a pl ugrepidhiedrapingeharadtsridies. dligvor in tirqsed tetteeditadanaindgamemekence, in
its entirety. In the alternative, such filter conponents may be obtai ned
from the afasriepasses Sueughahe flpvemslessing eamnenerintanis &1 thei ethrrotieferred r gi ni a.
As a result of filter plug 30, a transition region 32 is provided froma
general |y cﬁ“?b@dl%“tscitd%ﬁteg@&di {hatthe adiprpnt 8ad 3P copPrives @ JaYsPRRING: nat eri al
20 having a | ow pressure drop to a generally annul ar cross-sectional region
36 havi ng agtiyal aﬂ?"é‘ssure drop. This transition region and the downstream

res: dence ¢ i masEY U0y SHEHP oe ot PLRbeES Ryl SRHels 10T IR T one. As
2 result MR, SRIHE Rk R BB RS TR IR Bpgth BrASLAES Per PuT

of cigarett [ vorabl'e d’l'utton b nt air

accept abl e SQ@EV&Q g MR AT ESLIS fobvﬁ:fcgﬁ%ﬁs%}’%%taﬁtoﬁ%ﬁ?ﬁ Gfin:{cBrHol afirlab't €d

mai nstream s as 1t passes t avor -rel easi ng conponent 17.

As in the gl %ﬁl?rﬁfil'feﬁglug%mirﬁ?ﬁfﬁrﬁ’théﬂavbﬁre%ragiﬁgﬁérﬁ reRed7iddimadsor bent

bed 20 conpri'ses a flavor-bearing, activated carbon. By way of exanple,
the | ength gferhifBrOew! 6PHTd &r fay bedab b hy. 10D may be 45 nm
. o

The filter plug 30 may also include a low efficiency cellulose acetate tow 38 on

the outside thereof. The transition 32 from the generally circular cross-section 34 to the
generally annular cross-section 36 and the downstream location of the.air dilution
perforations 24 increases the pressure drop and increases the retention time of the
smoke in contact with the carbon in the filter plug 20. The smoke is diluted by air
passing through perforations 24 and mixing with the smoke to achieve air dilution in the
approximate range of 45-65%. For example, with 50% air dilution, the flow through the
cigarette upstream of the dilution perforations is reduced 50% thereby reducing the
smoké velocity by 50% which basically increases the dwell time in the filter plug 20 by a
factor of two. This embodiment of the multi-component filter positions the maximum

amount of carbon material upstream of the air dilution perforations 24.
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and the length of nulti-conponent filter 14D may be 38 nm The | ength of
the four filter segnents of filter 14D is as follows: cell '9§%ﬂ@9§b te
tow 18 is 6 mm carbon material length is 10 nm filter p|33 30 1s 12 nmm
and the flavor-rel easing conponent 171s 8 mm Overall, the level of FTC
tar my be 4 to 10 ng. The filter plug 30 may al so include a | ow efficiency
cellul ose acetate tow 38 on the outside thereof. The transition 32 from
the generally circular cross-section 34 to the generally annular
cross-section 36 and the downstream | ocation of the. air dilution

perforations 24 increases the pressure drop and increases the retention
time of the snok® SRPEFlaptedybeas Reanpseta cigarRts W0 a3& membebwhigh iy 20. The

snoke is dilu i : i i . Xing wWith
The smoke to- AeAPaAper GRS LA valeP it BRI b utRaind o3ARN 150k | For
exanpl e, wi t hir@0Yhigh retestioh trhé @Gon foBigh bevsutslirapuaiont BR coégdn&fthse upst ream of
the dilution perforations is reduced 50% t hereby reducing the snoke

vel ocity by 5@bsrahapeh sishes eaickhor bl eedssesbe ysed. dnveddition.jarselidinertbere fi | ter pl ug

20 by a factor,of two.. Thi. nhodi ment of the nulti-conponent filter
poSi %/i ons t he A% ?Hfrﬁ‘adﬁﬂ‘ﬂiﬁﬂkdeeB?'wgaISﬁBTfe%eﬁ’Wﬂlce I??‘éeés By of?lel air

dilution perfgiatddQBs aidébe dsd SRcr MW A PRRred, fr lRAGHb, Qb@é&sbrﬁe&u,be has been
used in cigarette 10D as a nenber which is substantially 1 npervious to gas
or- vapor phasikslwo rgiienmpbgichiomerafrfrectrucigesars alsnhiemplatedf r om a hi gh retention
time region to a high pressure drop region. It is contenplated that other
shapes, such as cOff 8Hloteg by tnbacce ! 2@en b wapned with eqpvertien Rapeer a sol i d
menber, such i.gh densi nd hence .inmpervjous) cellul ose
acetate tow ol?a%geﬂopg%frH’ggfeougg%fgﬁ%saP%r%or%%‘eé%gég??'ggrﬁg paggrhs?ggu\ﬁﬁe‘%aﬁarii gure 9, for
exanpl e, and d@geiel Bsitlosd1Rh@¥hatGhbiRle thdRAM BbkRcATRERF 85feRl b6 Ures are

al so contenpl ated. Al so, as noted above tobacco rod 12 may be w apped with
convent i on papedify dre mbsnizien rgbe P thendigadte u Seiditibraily, tani absprbenbbesging Banded
cigarette paper has spaced apart integrated cellul ose bands that encircle

the finished G(OBEQ@EH“ y@a uiﬁd ) aarriléfc{ng)in iR with the adsorbent-bearing segment

15 of multi-component filter 14D if desired.

Tahle lll below provide further detalls and alternatives with respect to the varicus

components of cigaretie 10D illustrated in Fig. 8 of the drawing.

Table 1ll {Fig. 8 Components)

Mouth End RTD Producing |Adsorbent Bed |Tebacco End
Component 26 |Component 30 (20 Component 18 [Dilutlon
Perforations 24
Length (mm) 6-8 14-16 10-12 6 19mm from
mouth
- |RTD 15-20 70-80 20-30 16-20 40-65% vent
{mm water)
Particulate 10-15% 15-20% 15-20% . 10-20%
Efficiency
Materlal(s) Cellulose Acetate cop* Activated Carbon | Cellulose Acetate Pre Perf
Cotton Thread | RTD Producer Coconut Carbon on tow '
High Surface Carbon Paper
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nodi fy the mass burn rate of the cigarette. Additionally, an

absor bent - bearing conponent may be used al one or in conbi ngki ]
. t he
adsor bent - beari ng segnent 15 of nulti-conponent filter 14D ?F @%glgsfrieﬂgs

‘Table I'l'l below provide further details and alternatives with respect to
the various conponents of cigarette 10D illustrated in Fig. 8 of the
drawing. Table 11l (Fig 8 Conponents) Muth EndRTD Produci ngAdsor bent

BedTobacco End Conponent 26Conponent 3020Conponent 18Di |l ution Perforations

24 Length (nm 6-814-1610-12619nm from nout h RTD15-2070- 8020- 3015-2040- 65%
vent (mmwater) Particulat glﬂ- 1594 5. 2094015 2004-0+20%FEf-£i

\ A — oYy ZoU70Cr1l b; FITLy
Mat eri al (s) Cel | |l ose Acet atleCOD* Activat-edtirbe L A o
LS) G At T f Hiose—AvetatePre Rer f
Cott oniThreadRTI ProducerCdconutCar ot mgp G £ ol o,
e -t OwWTigm—sSur TacecCdr DU FPdpel 23
o

15 Augiyist 2005 Area_120-18( Al t ernat esCA-Th

Cor el mppitsinetased [C&IPSah FI qt\@PCéBﬁﬁ'Z’?B‘iﬁ'fl{/\Z{%m iy eqdConcent

VG
fa¥)l
Tr

Flavor on Tow TWA* AP3

Flavoron Plug} Tube in Tow Zeolites
Wrap

Flavored Plug “other
Wrap adsorbents"

*COD = Carbon Monoxide Dilution
“*TWA (Thin Wrapped Acetate) See US Patents 4,614,199 and 4,675,084, incorporated herein by
reference
Cellulose Acetate  All deniers range from 3.0-8.0 dpf for all above filier

plugs.
Figure 9 illustrates another cigareite 10E of the present invention and
components similar to those of cigaretie 10D are identified with similar reference
numerals. Cigarette 10E also includes a multi-component filter 14E but a concentric

core filter plug 40 is used in place of the “COD” or carbon monoxide dilution filier plug 30

of cigarette 10D. Filter plug 40 is positioned between the activated carbon material 20
and flavor releasing component 17, and the plug 40 may comprise a highly impervious
solid cylindrical rod 42 surrounded by a low efficiency cellulose acetate tow 44 on the

outside thereaf. As a result of filter plug 40 a sharp fransition region is provided from a

generally circular cross-sectional region of activated carbon material 20 having a low
pressure drop to a generally annular cross-saction region having a high pressure drop.
This transition and the downstream location of perforations 24 results in high retention
or fesidence times for the mainstream smoke upstream of the perforations, as explained

above with respect to cigarette 10D of Figure 8.
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Fl avor on Plug Tube In TowZeolites Wap Flavored Pl ug "ot her

W apadsor bents" *COD = Carbon Mnoxide Dilution **TWA (Thi nié\r aageg[cﬁoo
Acetate) See US Patents 4,614,199 and 4, 675, 064, incorporate ‘Ah rein gy
reference Cellulose Acetate All deniers range from3.0-8.0 dpf for all
above filter plugs. Figure 9 illustrates another cigarette 10E of the
present invention and conponents simlar to those of cigarette 10D are

i dentified wt hB?W%}/b?éxaﬁﬁfeeﬂhS%ch JMUBRERIred 123fgRaetic dOE n@Eba#S mm,ncl udes a
nul ti-conponent filter 14E but a concentric core filter plug 40 is used in

pl ace of t hgd'ilRhglof MaKiRempomniticd e4Elinkyibé 88 wmini Mhelenglhugithe@our Biterci gar et t e

10D. Filter plug 4% is positioned between the activated carbon material 20

and flavor gghRashieofmerpEIsas foldys: aelilostacetdteigwaid isdgng carpen Batedalni ghl y

i npervious solid cylindrical rod 42 surrounded by a |ow efficiency

cel | ul ose aleagthise! ooy, Ritér iy 40ie 14 wot; shdibve flavar-sa¢asingsomppaaniifis §MM.j | t er

plug 40 a sharp transition region is provided froma generally circular

Cross- sect i dvatall thgileval Gftad mantdld 1@drbon material 20 having a | ow

pressure drop to a generally annul ar cross-section regio haviég1 S hi gh
P

pressure drop. Imtigaretie s fheisopka isalilvied byainpRsea ey P@H_c"bsf orations
Upst T oam of mo#ng B GHRANEdRSCIeNe ol HLET Robe SIEEUAT P (AP SLAR o A8 gar of L e
10D of Fig uirne’chfa3 'cagé O‘i’L gigaAr%gg %DZ vcx)ri 3 50% air dilution, the flow through cigarette 10E
upstream of the dilution perforations is reduced by 50% thereby reducing the smoke
velocity by 50% which basically increases the dwell time in the fiter plug 20 by a factor
. of two.
Tobacco rod 12 of cigarette 10E may be wrapped with conventionat or banded
paper, as described above, and an absorbent-bearing segment may be used alone orin
combination with the adsorbent bearing segment 15 of multi-component filler 14E, if
desired.
Alternatively, the concentric filter plug 40 may be constructed so that the flow
therethrough is essentially through the core with fimited flow through the annular space
outside the core.
Figure 10 illustrates an alternate embodiment of the flavor releasing com.ponent
17 shown in Figures 8 and 9. Specifically, the flavor-releasing component 17" shown in
Figure 10 comprises a cellulose acetate plug 50 of low particulate efficiency surrounded
by a plug wrap 52. Combining wrap 54 surrounds to plug wrap as well as the remaining

components of the multi-component filter. Flavoris applied fo the plug wrap 52 orto the '

outside of the cellulose acetate plug 50 for imparting flavor to the cigarette smoke as it
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By way of exanple, the length of tobacco rod 12 of cigarette I OE may be 45
mm and the length of nmulti-conponent filter 14E may be 38 g];FtezolOgngth
of the four filter conponents of filter 14E is as foll ows: ceU[u ose
acetate tow 18 is 6 nm carbon material length is 10 nmm filter plug 40 is
14 mm and the flavor-releasing conponent 17 is 8 mm Overall, the |evel
of "tar" may be 4 to 10 ng. In cigarette 10E, the snoke is diluted by air
passi ng t hrpassgs theedivpiag 50 Nitefativalyl flaminniaydpewippleditthesomkisingovrap bt eve air
dilution in the approxi mate range of 45 to 65% As in the case of
cigarette i0me areahofo@iivlase acktate talusn50.t erethe| flawert mey bgHnedrppaatedtas a0E
upstream of the dilution perforations is reduced by 50% t hereby reduci ng
the snmoke opeleaentpf 1o PEeleizeRPENUDHEBI cal |y i ncreases the dwell time in the
filter plug 20 by a factor of tws. Tobacco rod 12 of ci ?arette 10E may be

wr apped with cofue thrilstaies (ARAteH ciggsglier 10RO JBS dressal THEBURN a8Rd an

b bent -b i be | | i, Lnati ith th
Sdsor bont  BEAPPIES SEnto Tete o HiFere o dadHenied B Syt rBRoR e oq.
Al t ti | th j filt , 40 t that th
Tl ow "t her ufisetls s FEREECI Rabi & mBtitmoons el Taf 2R ol BEs Ao ™ 1"
th h th I 4 4Fl i.] |
A1t e nat o SREDEH S BA et Siffent 18 &R0 1 (BB Ol ot bitto Wlck® T, o
8 and 9. SQﬁﬁétﬁ&é”rﬁ ﬁ'c?f'n mialPStrddnf¥RSKe ﬁ%'s?iﬁ%iﬂé?etﬁr@%@ﬁ‘d"& dévinstreBRARvb0  Figure

s a cellulo 50 of lowp

10 conprise se acetate plug articulate efficiency

surrounded reB¥sidy RiotboERP 17dr rElBdNd MAoMIAB RrhINSHEAR USHSKd qaa@lsiug wrap as
well as the renmdining conponents of the multi-conponent filter. Flavor is

appl i ed to ikdethRiude. Wwap 52 or to the outside of the cellul ose acetate
plug 50 for inparting flavor to the cigarette snoke as it 25 15 August 2005
passes through Plaug-rbasify doripoadrit 1 BbAcigatdt@VIOF igwifferbret iragppt it cxeinfirises fie
conbi ni ng wrap 54

filter plug 40 positioned downsiream of the activated carbon material 20. Plug 40

comprises a relatively or highly impervious solid cylindrical rod 42 surrounded by a low

efficiency cellulose acetate tow 44, and the construction and function of plug 40 is

similar to that shown in Figure 9. However, the plug 40 shown in Figure 11 includes

flavor on'the combining wrap 54 which is released onto the mainstream smoke flowing

through component 17.

By way of example, the length of tobacco rod 12 of cigarette 10F may be 45 mm,

and the length of muiti-compoenent filter 14F may be 38 mm. The length of the three

filter components of filter 14F is as follows: cellulose acetate tow 18 is 6 mm; carbon

-material length is 16 mm; and the’plug 40 is 16 mm. Overall the tar levelmay be 410 10

mg.

In cigarette 10F, the smoke is diluted by air passing through perforations 24 and

mixing with the smoke to achieve air dilution in the approximate range of 45 to 65%.
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in the area of cellul ose acetate plug 50, or the flavor may be incorporated

~as a conponent of the plasticizer of plug 50. Figure 11 ill rate
anot her cigarette 10F of the present invention and conponer#z‘g“ég“ﬁﬁfoa?rs to

those of cigarette 10E are identified with simlar reference nunerals.
Cigarette 10F includes a nulti-conponent filter 14F that conprises an
upstream adsor bent bearing segnent 15 adapted to renove one or nore snoke
const i t uentgych GiRALIBIEE Sérv@AoIrRrIes thadwiinmé bidhesrhokewgiongshite earifnst r eam
flavor- rel easing conponent 17 for releasing flavor into mainstream snoke
passi ng t keinaldsroughexpidiedabeves| easi ng conponent 17 of cigarette 10F is
different in that it conprises a filter plug 40 positioned dow)stream of
the activated candarmorarersciperRiations 2 atm abewd iermiugdd provida both GIMION o hi ghl y
i npervious solid cylindrical rod 42 surrounded by a |ow effi Cﬁ ency

cel | ul ose @t teanainstosenaamolentey ambieatorisend @ redyationof the, ATPPEPTIPPAFUG 40 i s

simlar to that shown in Figure 9. However, the plug 40 shown.in.Figure 11
i ncl udes focabustedduringea b Yepiatignapdusgs mpg%oﬁgm?%qﬁg%gﬁb%‘f%at{he
" mai nstream snoke flowing thr ou'g’h corrponent 17. By way of exanple, the

length of 8B @ap shasEACEY cRIsy%pRE UG ey be 45 mm  and the | ength of
ot b P S ok Mg e 125

conmponent s of f The gd 'ul’ose acetate tow 18 is 6 nmm

B, T e U g i et a1

tar |evel e snoke is diluted by air

passi ng thr h forati 4 e | t e PRgaGseve air
dilution i ﬁ%fc%gcgggﬁﬁ‘??%@%r érnragl%o avngSB%égﬁ%‘é}%r/ééhzsgﬂ ?L)a ,%\Il?gusf 8005 Such

g;'r' g;kongfgﬁﬁt%‘;ét)z’n%ﬁn%@h g%&aéﬁoﬁtmci%és dhbWR inFHigurée2, 90 fecar@irgingst  t he
, pl al ned above.
a downstream position. As the mainstream tobacco smoke Is drawn through the
threads or tapes 27 flavoring is released into the smoke fo produce a desired effect. As
noted above, U.S. Pat. No. 4,281,671, incorporated herein by teference, describes
tobacco smoke filters that include threads and tapes with flavoring materials.

While this invention has been illustrated and described in accordance with
preferred embodiments, it is recognized that variations and changes may be made
therein without departing from the invention as encompassed in the claims. In that

' regard, the plug-space-plug segment 15 or the carbon bed 20 might be replaced with an
agglomerated carbon element or other form of adsorbent that is adapted to remove gas
phase components from mainstream smoke. In this reg.ard, the carbqn bed may also
compfise a combination of carbon and fibers. Also, the plug components might be

constructed of filter materials other than those specifically mentioned herein. The

ventilation might be constructed using known on-line or off-line techniques.
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- One or nore rows of perforations 24 at or about the plug 40 provide both
dilution of the mainstream snmoke by ambient air and a reduqkiQpuafobse
amount of tobacco conbusted during each puff. Ventilation reduces
production and delivery of particulate (tar) and gas phase (CO
constituents during a puff. The additional flavor-releasing conponent 17 of
the multi-conponent filter 14, 14D, 14E preferably conprises a plug 26 of
cel | ul ose acet apgrdddr, Ahe bRssemamianto miag beairbdticed mith cigatritendf Va#aRk one or
nore flavor-bearing threads or tapes 27 . Plug 26 is |ocated at fhe nouth
or buccal eggu@feréitRsoicBanaidaestes howall aswiBieghisawhile the presentinyandorisi n 5
downstream position. As the nainstream tobacco snoke is drawn through the
threads or preRebiBratlicdovitngfinerediobasesdorsigvemns tehpsremelral s ke a
desired effect. As noted above, U S. Pat. No. 4,281,671, incorporated
herei n by refmesmpiated. descri bes tobacco snmoke filters that include threads
and tapes with flavoring materials. Wiile this invention has been
illustrated and described in accordance with preferred enbodi nents, it is
recogni zed that variations and changes nmay be nade therein w thout
departing fromthe invention as enconpassed in the clains. In that regard,
t he pl ug-space-plug segnent 15 or the carbon bed 20 m ght be replaced with
an aggl onerated carbon el enent or other form of adsorbent that is adapted
to renmove gas phase conponents from mai nstream snoke. In this regard, the
carbon bed may also conprise a conbination of carbon and fibers. Al so, the
pl ug conponents m ght be constructed of filter materials other than those
specifically nmentioned herein. The wventilation mght be constructed using
known on-line or off-line techniques. 27 15 August 2005 Moreover, the
present invention nmay be practiced with cigarettes of various
circunferences, narrow cigarettes as well as wde. Also, while the present
invention is preferably practiced with unflavored tobacco rods, flavored
tobacco material is also contenplated.
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28 15 August 2005 WHAT IS CLAIMED IS 1. A cigarette conprising a tobacco
rod and a nmulti-conponent filter conprising a bed of adsor {

ventilation at a |ocation downstream of said bed of adsorbgggy%ggggoged of
adsor bent and ventilation constructed and arranged to substantially renove
of at |east one snoke constituent from mai nstream tobacco snoke as

mai nstream snoke is drawn through the filter, and at | east one

flavor-rel easi RHAS] SMEp§enstructed and arranged to rel ease flavor to
mai nstream snoke, the avor- releasing filter conponent being |ocated

_ downstream of tfie sai fohete tbm Bebadd® Ad Sid aChimoRborEM ks €am snoke
drawn through the filtér. 2. The cigarette as in claiml1, wherein said bed

of adsor begémprititg &BSd & adbbrBMRbAMerBRAGH At losdtioh YaWRsre8 AP 84id bdd ofThe
cigarette as in claim2, wherein the flavor-releasing filter conponent

i ncl udes aati$onlyent,ashidbigar oh@dédrbeniemnt Veptiation dpsnsictea afrasgiiddio

fl avorant -bearing, activated carbon. 4. The cigarette as in claim3,

wher ei n sasobsirdialyfremdenoflatinast oree shickp osestituent feom maivsttepmdetidcoesmblet ween a
tobacco end filter conponent and a central filter conponent, said cavity
in a condi s owinstredwi snopketis desssit th@bgh thd filted. argl. atTeast ong dawirsraeasingc| ai ned i n
claim4, wherein said tobacco end filter end conponent is |ocated adjacent
sai d t obacéeempagnt econpluctedand grrarged taseleagmifryaetn maligiyeargsmeke, Badayssr t i on

adj acent said of adsorbent, said filtration at a |ocation along said

adj acent [ReasingdHeesRnRepeatibeing located dewpsiieameaf e gaidhed obadasmentinas. The
cigarette as i.n claimb5, wherein said ventilation in the range of 45 to
55% and Wﬁ~ PHo F'BStFﬁﬂW?m%r?ﬁWfbmfouﬂhMtef'urther conprises nouth end

filter corrponezr-]t d?t‘%‘@ %itggl%%n ag tm caaiimd1 ,Cvﬁwrgréig Isagcdi t;etdeorf a%goqggnr%?nncsddeg%
flavorant-bearing, activated carbon.

3. The cigarette as in claim 2, wherein the flavor-releasing filter component
includes a flavorant-bearing filament located downstream of said flavorant-bearing,

~ activated carbon.

4, The cigarette as in claim 3, wherein said bed of adsorbent is disposedin a
cavity defined between a tobacco end filter component and a central filter component,
said cavity in a conditibn of being at least 85% filled.

5. The cigarette as claimed in claim 4, wherein said tobacco end filter end
component is located adjacent said tobacco rod, said cenfral filter component having an -

- end portion adjacent said of adsorbent, said filtration at a location along said adjacent
‘upstream end portion of said central filier component.

6. The cigarette as in claim 5, wherein said ventilation in the range of 45 to

' 55%, and wherein said multi-component filter further comprises mouth end filter

component downstream of said central filter component.
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15 August 2005 7. The cigarette as in claim®6, wherein said tobacco end
filter segnent, said central filter conponent, said adsorb%t}xu%ﬁgz%g sai d
nmouth end filter conmponent are of |ow particulate filtration efriciency.

8. The cigarette as in claim7, wherein the |evel of resistance to draw of
said nmouth end conponent and said central filter conponent is greater than
the resistance to draw of said tobacco end filter conponent. 9. The

cigarette as incl ai]-g% égar}éﬁ(,?éﬁb BlafiP6, dynehi %]éig{obg&o.ceﬂaﬁﬁéﬁggsméht,s

. 99 . . ag:l. .
circunferential row erforations throug I ppi ng paper, sald tipping

paper att aghiniite? BhrHpdHeht bai§ 248 ARRMNedidnk S8l 0Bt flitdr ebagsRnf drb ber rod.

10. The cigarette as I1n claim9, wherein said ventilation is |ocated at

least 12 18y pdrfitice UeEoH erfithepf the cigarette. 11. The cigarette as in
claim 3, wherein the flavor-releasing conponent includes a cellulose

acetate plug wg.h firpyeigaete 4418681017, whéreinlthe levbidAristahcé® draw 6f saiidn 3,
wherein the flavor-rel easing conponent includes a cellul ose acetate plug

sur r ounded moythand gompenenvaridsaidlcantest filter campdnast ipdregier iharathe rekBtantb® ci garette
as in claim3, wherein the adsorbent-bearing segnent conprises activated
car bon of dtaw efasid t9hcoy endfilter Eerhpponehi | | ed condition. 14. The cigarette as
in claim3, wherein the adsorbent bed conprises a high surface area
activated carbdh; aTh¢ eigaretigoas i1 clzgn niy wherginesaic veoiflation| eprapaisbd® i n a
fully filled condition or 160 to 180 ng or greater of said carbon in a 85
filled con@reuderenial rqyeqfparorations thrpuoh@ tphing Paker «8aid tiRpEp AARRT 3NN ei n t he
adsor bent bed conprises a_high surface_area activated carbon of at |east 90

to 120ny i A3 Multpeqnaneet TWeHASIA itpacapiitesrotgust 2005

10.  The cigarette as in claim 9, wherein said ventilation is located at least 12
mm from a buccal end of the cigarette.
11.  The cigareite as in claim 3, wherein the flavor-releasing component
includes a cellulose acetate plug with flavorant thereon.
| 12. The cigarette as in claim 3, wherein the flavor-releasing component
includes a cellulose acetate plug surrcunded by plug wrap with flavorant on the plug
wrap.
13. The cigarette as in claim 3, wherein the adsorbeni—bearing segment
comprises activated carbon of at least 90 mg in a fully filled condition.
14.  The cigarette as in claim 3, wherein the adsorbent bed comprises a high
surface area activated carbon; at least 90 10120 mg or greater of said carbon in a fully
- filled céndition or 160 to 180 mg or greater of said carbon in a 85 filled condition or
better.
15.  The cigarette as in claim 3, wherein the adsorbent bed comprises a high

surface area activated carbon of at least 90 to 120mg in fully filled condition.
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16. The cigarette as in claim11l, wherein the nmulti-conponent filter
includes a conponent in the formof a plug defining a flowlpﬁhjlgu Ivhhs a
transition fromgenerally circular to generally annular to thereby produce
an increased pressure drop and increased dwell tinme of mainstreamtobacco
snmoke in the filter. 17. The cigarette as in claim1, wherein the

mul ti-conponent filter includes a conponent in the formof a plug

c garotte as i ntel arfie derner B R el o RcToRERer i@@ﬂdﬂéﬁ'ﬁ fiction
i T

ci gar ot Lo SamparRf BASTRRY: 255, Al Sycioth M Blechlh AT Bendelly 07 i on

downst r eamahd-hg g%ﬂé%?;?%ﬁ%n}l&eﬁ fﬂ@nfehg%gcid%c&%ﬁtiﬁ@r aéédo&‘egéh? dropdand/ e

cigarette as 1n clarm ereint ug providing th ow constriction

downst r eamyRfeabbPaRélFihdEMhaiRftamATMcES Sholk IRACAREric filter. 21. A
mul ti-conmponent filter of a snoking article conprising: an absorbent

beari ng segnenti7adj aeagaratie 45 claf@ M veHEiRenhdicorhpdrieat fite} ihellidestahe
absor.bent bearing segnent having a particulate efficiency in the range

10- 20% and cémpdr@ss i thBTioim ah aFpily progidivigng 16\ BoRsttiction cdowistagand of ke
constriction and ventilation, the RTD- inducing segnent being | ocated at an
i nt er nedi atdsortepndbedn al ong said filter, the RTD inducing segnent having a
particul ate efficiency in the range of 10-20% and a flavor rel easing
segment at a dd@nst Teawidacaitet #oin glaiomd 7s aiherdin Ithee pjugs piodiding alherflow el easi ng
segnent having a particulate efficiency in the range 10-20% and a | esser
RTD; the | exwsictiparapwisiragm|oéthe adperherd helyelings aﬂlﬁémﬁﬁl[ﬂ%ﬂﬁ%i ng segment. 31
45 August 2005 22. The nulti-conponent filter as in claim?21l wherein the
ventilation is19. The cigarette as in claim 17, wherein the plug providing the flow
constriction downstream of the adsorbent bed defines a central flow path.
20. The cigarette as in claim 17, wherein the plug providing the flow
constriction downstream of the adsorbent bed comprises a concentric filter.
21. A multi-component filter of a smoking article comprising:
an absorbent bearing segment adjacent an upstream end portion of the filter, the
absorbent bearing segment having a particulate efficiency in the range 10-20% and a
lesser RTD;
an RTD-inducing segment including a flow constriction and ventilation, the RTD-
inducing segment being located at an intermediate location along said filter, the RTD-
inducing segment having a particulate efficiency in the range of 10-20%; and
a flavor releasing segment at a downstream location along said filter, said flavor
releasing segment having a particulate efficiency in the range 10-20% and a lesser

RTD;

the lesser RTD being less than an RTD of the RTD inducing segment.
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adj acent an upstreamend portion of the RTD-inducing segnent. 23. A
cigarette conprising a tobacco rod and a nulti-conponent fil$@ge,g0008ising
at | east one adsorbent-bearing flavor-rel easi ng segnent constructed and
arranged to rel ease flavor into mainstreamtobacco snoke and to renove at

| east one snoke constituent from nmai nstream tobacco snoke as nmai nstream
snoke is drawn through the filter, and at | east one additional

flavor-rel easi ng seqRBHhulfeAnbdneat fftr 380n cMihagSeherdin 1l ea@tiRtiodlded fl avor
to mai nstream snoke, the additional flavor-releasing segnment being |ocated

d_OW”St_reama@j‘acérﬁ%n%ﬁ%&b@&ﬁd&ﬁﬁdﬂd?%eﬁk‘ﬁ)’—%uéi@% héig, segnent  in a
direction of nmai nstream snoke drawn through the filter. 24. The cigarette

as in claim23,23whepetigatche cfrisingratobbécayaid- bed easiutigconpegentiiter ncl udes
yarn with flavorant thereon. 25. The cigarette as in claim23, wherein the
adsor bent - lzempiigkty &1 lea one Bdsebait-bearing flavorireleasihg segnent tonstrtueted asd bon wit h
flavorant on the carbon. 26. The cigarette as in claim23, wherein the
adsor bent - angatdo féieanerilavordhie arinsgeare tpracno smukewrned to temoveatfigast ene
conponents including activated carbon with flavorant on the carbon and
cel | ul ose avekarenstibgntciem orairatream fohsgppaneke a5 medskgan Raokeistdrawn ed
carbon. 27. The cigarette as in claim 23, including tipping paper

sur r oundi ndhrewgh the filter-andatipgplane afiditiqnal lavamglegsing seHpeB ANSITHCEHENY | ppi ng
paper downstream fromthe adsorbent- bearing flavor-rel easi ng segnent for

i nt r oduci ngmardsiddnielease adde ﬂ%iﬁ?ﬁ%"@gﬁ?méﬁg@ééhe %qﬁjbtlf?@aﬁlﬁ‘é?mg'?ﬂ?' gh the
filter. 28. The cigaret as in clajm23, wherein the additional

flavor-rel éﬁ%ﬂ‘?{age@%&ﬁ@{?ﬁ dPWE?t{?EE'SDﬂE'e@éﬁ’qrﬁ?rﬁ’g’gm é{?rgegﬁﬂ'&g M€ | avor ant
thereon. 32 15 Auqusi 2005 29 . The, ci [n claim23, wherein the
addi ¢+ onal 19 519N 8 maGHRs sadat R e ekl [ul'ose acet at e pl ug

surrounded by pitf:'g %g%id’grétg Lé ﬁ:"aéiﬁnés,%ér&ﬁ the additional flavor-releasing

segment includes yarn with flavorant thereon.
25. The cigarette as in claim 23, wherein the adsorbeni-bearing flavor-
- releasing segment includes activated carbon with flavorant on the carbon.

26. The cigarette as in claim 23, wherein the adsorbent-bearing flavor-
releasing segment includes three filter components including activated carbon with
flavorant on the carbon and cellulose acetate tow components on opposite sides of the
activated carbon.

27.  Thecigarette as in claim 23, including tipping paper surrounding the multi-

~component filter, and perforations in the tipping paper downstream from the adsorbenti-
bearing flavor-releasing segment for introducing ambient air into mainstream tobacco
smoke drawn through the filter.

28. The cigarette as in claim 23, wherein the additional flavor-releasing

segment includes a cellulose acetate plug with flavorant thereon.
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plug wap. 30. The cigarette as in claim23, wherein the adsorbent-bearing
flavor- rel easi ng segnent includes carbon granules wth flaygrgphgomoshe
granules. 31. The cigarette as in claim 30, wherein the adsorbent-bearing
flavor- releasing segnent includes at |east 90 to 120 ng or greater of said
carbon in a fully filled condition or 160 to 180 ng or greater of said
carbon in a 85 filled condition or better. 32. A cigarette conprising a

t ob d i = t £ L oi o bent
and o 11 avor -1 i basi i ERIBPAERE bl 2FuncrBfiRho ldifiond G SbadiE L "o
adsor bent, é@\ﬁt%ﬁ@&@%ﬂum@é Bbtdté AUPEIrREAGIIYY pRIRNSPWR A=Sbaet oniggd) sur f ace

area, activa carbon so that as mainstream snoKe is drawn through the
upstream pRigtvirgy of the filter, gas phase snoke constituents are renoved
and flavor is released fromthe adsorbent bed and thereafter additional

flavor is rel eaged Thé Qigahstten®d NS tibiRAZE, GRBkR he ddsofbeatiesribd fiawgh t he
flavor-releasing filter segnent; filter ventilation arranged at a | ocation
spaced downsleashryselment ihtladestsadroperinulesadth Slavasntion thogwenulesmi nst r eam snoke
vel ocity through the adsorbent bed; and said carbon bed conprising at | east
~ 90 tol 20 ng or31gr edhercigaretsaag irc deipo 80, whereinf ihk| 3dsbibehiebbadag davaron or 160
to 180 ng or greater of said carbon in a 85 filled condition or better;
wher.ei n saireleasingsegmest ingirles ubisasi 98 fog A mp ongreateeefigaidicamon i adultydilehhase
constituent of the mainstream snoke. 33 15 August 2005 33. The cigarette as
i n cl ai m 3zondiijearasitR0 & Tk reg pegrealgt ofsakicalhes isa §a filedcondition rdbglen. ons i n gas
phase constituents of the mainstream snoke, including 90% redLH:ti ons or
greater in 1, Fdut Adfigwatte fompriging a fobasroernd, ang dpMBli-nogwalae filter

acrylonitrile, _benzene, toluene and styrene.
comprnising: .

a bed of adsorbent and a flavor-releasing filter segment located downstream of
the bed of adsorbent, said adsorbent being flavor-bearing and comprising high surface |
area, activated c‘arbon so that as mainstream smoke is drawn through the upstream
portion of the filter, gas phase smoke constituents are removed and flavor is released
from fhe adsorbent bed and thereafter additional flavor is released into the mainstream
smoke as it passes through the flavor-releasing filter segment;

filter ventilation arranged at a location spaced downstream from the adsorbent
bed so as to lower mainstream smoke velocity through the adsorbent bed; and

said carbon bed comprising at least 90 to120 mg or greater of said carbon in a.
fully filted condition or 160 to 180 mg or greater of said carbon in a 85 filied condition or
better; _

wherein said cigarette achieves a significant reduction in a gas phase constituent

_ of the mainstream smoke.
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34. The cigarette as in claim32, wherein cigarette that achieves
significant reductions in gas phase constituents of the maiipghigarogsoke,
i ncluding 80% reductions or greater in acetal dehyde and hydrogen cyani de.

- 35. Acigarette conprising a tobacco rod and a nulti-conponent filter
conprising: a bed of adsorbent conprising a high surface area, activated
carbon so that as mai nstream snoke is drawn through the upstream portion of

the filter, gassspg,ﬁ?g:;?%%géeas ﬁg&%i :%é’%reﬁe]jrféiﬁ?l{eﬁ@ag%h%%st %'B‘Z‘%H‘ti | ation

arranged at a I'0¢ spaced downstteam adsor bent so as to

| over M NSLABAISACER BARCEANLBREUANNE NaiRdRANP SbkdieHeiudigl spay d car bon

bed conprising at my or greater of said carbon in a fully

filled condidiciinsObr HdhtdOin 80 MThuidichbe ab@leidf isS@efe,C BrdpRAakiEhyaes8S5 fil | ed
condition or better;” and said filter ventilation being spaced froma nouth

end of sai GefloBfIE heRzdhe, Bluch8and sty@ppr oxi mately 12nmm wherein said
cigarette achieves a significant reduction in a gas phase constituent of

t he mai nst r eamBake cigdfettefasinl dlaimCIDy eI cighighs didt achieldsesigifivapt | si ng at
| east one adsorbent- bearing flavor-rel easing segnent constructed and
arranged t oedueficasia ddsapbasel odratitussts noft the anaibsiizaot emeke kiacladiog ©88% enove at
| east one snoke constituent from 34 15 August 2005 mai nstream tobacco
snoke, and reducliona ot greater kdatictdldehyde fhadbsirogenioyanifielg segnent  construct ed
and arranged to rel ease added flavor to mai nstream snoke, the additional

fl avor-rel easi - sefneigaretteicagplidet Beigbarsan®d r anghaonuliirempearssit flet - bear i ng
flavor- releasing. 37. The filter as in claim36, wherein the additional

fl avor - r el C8EPHYGSegment

a bed of adsorbent comprising a high surface area, activated carbon so that as
mainstream smoke is drawn through the upstream portion of the filter, gas phase smoke
constituents are removed;

filter ventilation arranged at a location spaced downstream from the adsorbent
bed so as to lower mainstream smoke velocity through the adsorbent bed; and

said carbon bed comprising at least 90 to120 mg or greater of said carbonin a
fully filled condition or 160 to 180 mg or greater of said carbon in a 85 filled condition or
better; and |

said filter ventilation being spaced from a mouth end of said cigarette by at least
approximately 12mm;

wherein said cigarette achieves a significant reduction in a gas phase constituent
of the mainstream smoke.

36. A multi-component cigarette filter comprising at least one adsorbent-

_bearing flavor-releasing segment constructed and arranged to release flévor into

mainstream tobacco smoke and to remove at least one smoke constituent from
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i ncludes yarn with flavorant thereon. 38. The filter as in claim 36,
wherein the adsorbent-bearing flavor-releasing segnment inchy gohpyat ed
carbon with flavorant on the carbon. 39. The filter as in clagﬁég m%

t he adsorbent-bearing flavor-releasing segnent includes three fllter
conponents including activated carbon with flavorant on the carbon and
cel lulose acetate tow conmponents on opposite sides of the activated

carbon. 40, ffe o) 'téﬂcc«:?%m!oﬂe Chft B B0st RS a%hi&nél%vﬁf@léa%ﬁg%ﬁmﬁntf | avor ant

fIavor-reIeaS|ng segmen Cl udes a ce ose aceta

thereon. 4lsnskfiGed érH drfangeq tor}el%éé é@d@@ﬂav%rn%ﬁku%ﬁ SR [th@Bditional

fl avor-rel easi ng segnent - i ncludes a cel lulose acetate plug surrounded by
plug wap nwohré‘léa@mgrsagﬁaemrbémgenosétéwaovvws&@am%BtheTéh%omehi-a%anag:ﬂauar.cI ai m 36,
wherein the adsorbent-Dbearing flavor-rel easing segnment includes carbon
granul es wrdidnsingavorant on the granules. 43. The filter as in claim42,
wherei n the adsorbent-bearing flavor-rel easing segnent includes at |east
90 tol 20 ng or 3gr ealterfitef asiaicthirs 36 haerdimina atiditibnal fiavdresleastngdietiment or 160
to 180 ng or greater of said carbon in a 85 filled condition or better. 35
includes yarn with flavorant thereon.

In

38. The filter as in claim 36, wherein the adsorbent-bearing flavor-reieasing
segment includes activated carbon with flavorant on the carbon.

39. Thefilter as in claim 36, wherein the adsorbent-bearing flavor-releasing
segment includes three filter components including activated carbon with flavorant on

* the carbon and cellulose acetate fow components on opposite sides of the activated

carbon.

40. The filter as in claim 36, wherein the additional flavor-releasing segment
includes a cellulose acetate plug with flavorant thereon.

41,  The filter as in claim 36, wherein the additional flavor-releasing segment

includes a celiulose acetate plug surrounded by plug wrap with flavorant on the plug

wrap.

42.  The filter as in claim 36, wherein the adsorbent-bearing flavor-releasing
segment includes carbon granules with flavorant on the granules. |

43. The filter as in claim 42, wherein the adsorbent-bearing flavor-releasing
segment includes at least 90 10120 mg or greater of said carbon in a fully filled condition

or 160 to 180 mg or greater of said carbon in a 85 filled condition or better.
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