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CIGARETTE AND FILTER WITH DOWNSTREAM FLAVOR ADDITION

Field of the Invention

The present invention relates to smoking articles such as cigareties, and in
particular, to cigarettes that include filter segmenis comprising an adsorbent and fibrous
and/or web filter materials and that are configured for advantageous removal of gas
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.




Title: ClGARETTE AND FI LTER W TH DOAMNSTREAM FLAVOR ADDI TI ON

Abstract: A cigarette (10) conprises a tobacco rod (12) and

mul ti-conmponent filter (14) conprising a bed of adsorbent \Ig(oiu%uStazr?(?Sa
flavor-releasing filter segnent (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 nst r eam 28K&0 ®© Thvayys,358; 643)to Sproell apslt; rxtrh7426rto iSelignadn éthal.; fantt er (14),
gas phase snoke constituents are renpved and flavor is released fromthe
adsor bent b4B1,998 tbSRanigthelralafGedainacttingroinliy afdilable filt¢rs hawe gakickdsiant o t he

mai nstream snoke as it passes through the flavor-releasing filter segnment
(17). Vent igramrylemof carhor @-sbrfﬁ\/@‘%?é%feg calbpRimatenad) alensueitdispersedyithiivabei ng
conmbusted during each puff and is arranged at a_| ocati on spaced downstream
fromthe ad€Bylesh@ceiaty tovs)othes sasyRercialy ayaileligniitend have, cegent¥readeough t he
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Filtrona International, Ltd.; Triple Cavity Filter from Baumgartner; and ACT from Filtrona
International, Ltd. See also, Clarke et al., World Tobacco, p.55 {(November 1892).
Detailed discussion of the properties and composition of cigarettes and filters is found in
U.S. Pat. Nos. 5,404,890 and 5,568,819 to Gentry et al, the disclosures of which are
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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Background of the Invention Snoking articles, particularly cigarettes,
general |y conprise a tobacco rod of shredded tobacco (usualjsys %u?tfd@%
filler form surrounded by a paper wapper, and a cylindrical ‘f‘ ter
aligned in an end-to-end relationship with the tobacco rod. Typically, the
filter includes a plug of cellulose acetate tow attached to the tobacco rod
by tipping paper. Ventilation of mainstream snoke is achieved with a row
or rows of ghewd airals endiguabiony ofanhasedarn-tEatngreglvas Sutrduaing Suaor
ventilation provides dilution of drawn nmai nstream snoke with anbient air
to reduce tphesdgdrousatigmodant ar a rddhoftdachohdieerirgf materialrsagroadded byial vagor | s
typically resolved as the level of tar into a filter mnus tar |evel out
of the fil tphesadporowaderbyrandie tar |l evel into the filter. Ventilation tends
to lower particulate efficiency of a filter. Upon lighting a cigarette, a
snoker draws mefigaeite fitersasrents whieh inverpeie carpon have thprabiifydo gemeyre
cigarette. The drawn cigarette snoke first enters the upstream end portion

of the fil tcepstiupatsiafesinstieara smeke whighpasses igrRYTeydn I Rrstiquaspclidietent t he

buccal (nouth) end of the cigarette. Certajn ci gﬁrettes haye filter
segnent s WPERNhariBe propensily fodedics dleveisobreriangas B(1ase QEPIRIYS R car bon,
and exanpl es_of such are described in,U S.. Pat. Nos. .| 15 Augu 005
2,881, 770 -t"bt“?d%ﬁﬁ,%eéﬂ‘ﬁ?, egpsuling ieg,ghgnge ‘Bt‘hea?rg,a“@?pfﬁff“f’fg'e? 8§@8\2i gman et
al.; and 4,481,958 to Ranier et al. Certain comercially available filters
have parti c?i"E’ Cor granul es of carbon (e.g., an activated carbon material)

al one ot di'Sper sed iU e85k I 056 PGELAL ik Yingd 8 o QIR 2l | Y

avail abl e filters have carbon rea di sperse el n; Ile still other

e > . ] >d Lhe o cauit
commersial Q\a%pﬁﬁgia.e;ﬂ%ﬁ%e%h }&L@a thal AU RsRRint hoi@dromianstn fﬁ@éqiéfd‘lb Hevea “Cavity

filter” ter” designs. Exanples of commercially avail able

filters ar 9!3@9,5?6@/ thaials SSHrafy @Qfoﬁﬂﬁhﬁr?rbfeﬂin_cééldaﬁ ittidt eth&eforél théiar coal

Filter from Filtrona International, Ltd.; Triple Cavity Filter from
Baungar t nergmpiifheAGA chinm@rdiill biféraa cighteties et icd bédn hdrétdfordSridesprea. C ar ke at

al ., World Tobacco, p.55 (Novenber 1992).

: 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. -




Det ai | ed di scussion of the properties and conposition of cigarettes and
filters is found in U S Pat. Nos. 5,404,890 and 5, 568, 819 g%ugggtzbqj at
al, the disclosures of which are hereby incorporated by reflere ce. Typi cal
of prior practices with "plug-space-plug” styled cigarettes has been
heretofore to locate ventilation at a |location along the bed of adsorbent
contained in the space, so as to achieve sufficient spacing of the
ventilation holes fromthe bucc@ummatyef thelheeritidnt er. In so doing, the lips
of the snoker would not occlude the ventilation holes. Such placenent,
however, tended tiba¢cgiience wigh the prasantiimenising a smokingetide sfich dsea cigarettehent |
because it tended to increase the velocity of the mainstream snoke in at
| east a por t5OBWNisesa fohaecgrrbamba uliempgaent hlier comwiisiag a den pf Flserrenbns of
annular filter regions are disclosed in the
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menbrane or a rod of carbon-bearing material surrounde y a vapor phase

por ous nNenbraERberftb&R TREAEREr abdifdnaPARORE teteddbd Fild thd ARINBPEM SmERT QN have
the ability to renove constituents of mainstream snoke whi ch passes

t her et hr ouglipasdes thratgH @b favar-raeidinvailRe sedghddnb OVenBidGor! B Prdid2BaH fiinft Yhel O T educe
the |l evel s of certain gas phase conponents present in the mainstream
snoke, resulamoogt éffotaccd beigg combiidied durparakie puif andrsapeinbe®st ®lochlivat  snoke.
Despite these advantages of carbon bearing filters, they are not so w dely
enpl oyed. | tspécesl deeanairéay firimt thetadseibast baeshin lswekmainsiosane amboka véiotityer s t end

to have a flavor note that is contrary to consuner preferences, and that
t her ef ore t Hupygh the adsorbent bed. Preferably, the carbon bed comprises at least 90 0120 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 the_refore balanced and consistent throughout the entire smoking

process.




enpl oyment in comercially offered cigarettes has not been heretofore

w despread. It would be desirable to provide a cigarette ha\,ils?],glgt(:zioggrette
filter incorporating carbon and/or other materials capable o HDSor I ng
and/ or adsorbi ng gas phase conponents present in mainstreamcigarette
snoke, while providing favorable absorption/adsorption, dilution and

drawi ng characteristics, and adding flavor to the filtered snboke so as to
enhance consuner accept abi | i ty. Furthernore, it would be desirable to

provi de such a fAdvaptagepusly. hesresast iventionjad@isesest thergesifbilityeof achieving

adsor bent/ absor bent - cont ai ni ng. regi on_ whi |l e si nul t aneousl achieving a
pressure drdp timdRretdenssiines fohike a‘i“P‘Eﬁ inde ’F@ansoci‘f ﬂ?ﬁfﬁeﬁ li’?@”” the adsorbent

adsor bent / absaqr nt S0, as vid |l e dr cteristics of
T ort 2 R iR S1sP s %‘@'%%%@@ﬁk?ar?gm?eﬁ"f‘ h GPPRACUE BT bl o

taste and rﬁ"r?c{u%tnﬁaﬁ%cce ?ab?rlaesmta% 1t% db‘éjvgg ISI’?I))( c?e rmgst mgﬁerghe | nvention In

accordance W sen Inven |on a S I’ IC e SUCh as a

cigarette conpr 'Irf%éccﬁ%ér?é?ﬁﬁt? o At aggk bé'nn\%‘hﬂa‘?“ﬁ@k EFo%degoém“ si ng

a bed of adsorbe avor -r el eaS| il'ter sée msnt

downstream @fgaréite Q@H}p?lfs 08 s ro'd”aﬂd"ﬁ m@l’hﬁfcﬁﬁﬁcﬁf&n@ﬁf‘ﬂ@?"cﬁﬁﬂﬁsrnd he

adsorbent is also avor-bearlng and conpri ses surface area,

~activated carbad .of AdsoBEMS bhE aBhEaRIfEal 8 KERIUA a&wmamt BEe skigShéceam portion
of the filter, gas phase snobke constituents are renoved and flavor is

rel eased fr eﬁséd&ent agdbbenif doedrbehhanaakhératiadonstroeledfdravaranged el eased
into the mai nstream snoke as it passes through the flavor-releasing filter
segnent . Vet sliztandially remove of aldebst ond smbke tdrastituantditom mainstredra dab@actei ng
conbusted during each puff and is arranged at a | ocation spaced downstream
from t he adswokeas Magstreer sneie iralraen theougtsimokiter eindait fapst ohe Bagh- t he

adsor bent bed. Preferably, the carbon bed conprises at |least 90 to 120 ng
or greater mle%samq)@ﬁmpﬁn%vtfcemtwcﬁdl arehageanagdt ipoglegse flgvorite maipstragnbr

greater of carpon in a 85%filled conditjon or better, which in

conbi nat i onSHPKe, the Favor-releasinodit ebpg{)pcalegt geing 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.




flavorful cigarette that achieves significant reductions in gas phase
constituents of the mainstream snoke, including 90% reductions or greater
in 1, 3 butadiene, acrolein, isoprene, propional dehyde, acrkﬁ%\*&‘ﬁ%?%,
benzene, toluene, styrene, and 80% reductions or greater in acetal dehyde

' d hyd ‘ i de. th t d t f [ el i t dth
T avor “bear i ng oGPt Vilh e PiasPack P bB: MHestian.: RRisn BnBOTCRR 1A put f 5. of

a snoking, hut the flavar co ?}ri bution of tﬁte downst m seqgnent 1S

oreater dur SEFEHE CPRPIRGS BIPPecy radhandie myfirepnnohant FEET coRbSo ey ¢ he
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addresses the desirability of achieving optinumresidence tinmes for the

smoke i n t heoh&liiedlfor imdififrebinltbtRiccd SAbkd Es BRsPEERPERBIY is dPrthioagh Whi | e
al so achieving favorable dilution of the snoke with anbient air and

i'nduci ng an tigcfien badhifedseSnesddainioSal fdvoflfalsising segment petsiractedsnd@rfingedroker s.
In accordance with a first aspect of the invention, there is provided a
ci garette cdoleaseadded flavbatio muainstrdararstholie,thé additiomapiaventlebsihd segneamtrpr i Si ng
a bed of adsorbent and ventilation at a | ocati on downstream of said bed of
~adsorbent, $eind loetedfiownitearnesft themdsarentibearingofiavooneisasiog tsegmeamtdnaa r anged

to substantially renove of at |east one snopke constituent from mainstream
t obacco  smskectian ohmpinsireasasmelieoitawn treyghvie fillef.ough the filter, and at
| east one flavor- rel easing conponent constructed and arranged to rel ease
flavor to mai nst inEagyprddiespih atfoush eerpashef thedneatignaliereis praYidedshpigaesite bei ng
| ocat ed downstream of  the sai& Hed OI. adsor bergt.{?? a direction of

ap@ pulty di

mai nst r eam SABWESHSAPRAGES I BeMPPRS FIMEENF t h a second
aspect of the inyention, there |s rovifijed A
nagd.’I r‘?n{ab

snoking article (a,plt?ﬁ?i gf SOEP_ r fen avggg}qq%bgEgﬁggﬁgﬁ%ééﬁt&g; OT :
et oo e SoRBGHED o o R 4 fpenh i BRI AR BRe P2 70
comprising 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 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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and a |l esser RTD; an RTD-i nducing segnent including a flow constriction and
ventilation, the RTD inducing segnent being |ocated at an ijRLgLIRDHHEE
| ocation along said filter, the RTD- inducing segnment having a particul ate
efficiency in the range of 10-20% and a flavor rel easing segnent at a

naving & part | culbBERAIRE GHLe W AeesEhi the, VoMiana hera § BRYEBSRTD, 1 ne

' h h i nduci .
2005 1n accomae B3hehR8, £fbeAth et pRG A R Pty YR Flhere' o, ovP e
A cigarette comprigy %&0@%@%‘3@%@9&?%@?@@ arSQRAVSRY ahldhelo

conprising at |east one adsor vor-r €l easi ng segnent

construct ed 4@ hsahEANRAM dfioke’ i§lRAREhLRH the LFSIRANBRIMT GARR mr@é}agsso smoke
and to renpve at | east one snoke constituent from mai nstreamtobacco snoke

as mai nstre?ﬁameicangmm hlerremgheq:t he filter, and at |east one
additional flavor-rel easing segnent constructed and arranged to rel ease

added flavor to fiérnséntiaion samdoged t diteaalddationoBpdceti! amatstrieame s ghes egnent
‘being | ocated downstream of the adsorbent-bearing flavor-rel easi ng segnment
in a directdeorbent begl stsas alowsnmknstieavwsndieowelitity treodgH theradsbrbeat cor dance
with a fourth aspect of the invention, there is provided a cigarette

conpri sing &etodwkco rod and a nul ti-conponent filter conprising: a bed of
adsorbent and a flavor-releasing filter segnent |ocated downstream of the
bed of adsor bent 5aid £atPORMEE CE®RTISIAG Bhigast Wied 2hearar weeaterf saidrgahat ng hi gh
surface areag, 2ciyi M%E ed carbon so that as nmi nstream snoke is__drawn

t hrough t he MpdYllvdalRd FoRdonProte0tindl8pime oF gregiRs ghradcashamde 8hated uent s
are renoved ang. f|l ag)g[irleéi s released fromthe adsorbent bed and thereafter

addi ti onal FYHMEN G '

13é‘§_sed into the mainstream snoke as it passes
through the fl axgs 'ﬁfteerl vaRmAHA f:];e'ir%gt s%racgg ﬂ'g%né 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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filter ventilation arranged at a | ocation spaced downstream fromthe
adsorbent bed so as to | ower mainstream snoke velocity through the

- adsorbent bed; and said carbon bed conprising at |east 90 t &5 AAGustBO@y
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; V\/r_lertgin sai d

ci garette achi eviithdhefoseacdinaans otherRrivenigaes Andisgiises,pitbe inveglig thalient of

t he mai nstreg k 15 t 2005, | hthe fifth t of
e i nvent | B, DEREIE heteatag apparert. 1egaRUIe € BaICely Tt BBABRG 1 od. and

Curface ar oS et B gBIr & ia, foe Tlofind EBPRET enb LS IR0 ™ O
ar e 1 enoved P AeHayoine i b ld Sverd SpusRIRE RS TR AT o

fromthe adsorbent bed so a%gé}deggﬁ%étidpa‘gfqﬁ;bmﬁmke vel ocity through
on be

t he adsorbent bed; and sai d Tar conprising at least 90 to |20 ng or

greater of said qRkPRBturddar édi)ah?é?éé bi Be prxRel inlétioRlin 6@tidrotokRésey Or
|

greater of said carbon in a 85 f ed condition or better; and said filter

venti | ati onpRetiGddpace dillicesma apparbht 1o pedrsdhs shdrdinaryoskiiidh tiee dryfrah a | east
approximately 12mm wherein said cigarette achieves a significant reduction
in a gas phasslingcafrisd fdilowing defailed eesaripticst inezmjunptitkiewith thecancompamyirg t o t he
si xth aspect of the invention, there is provided a nmulti-conponent

ci garette fidrawingsodhernin similer raflerdnea sharaciers aeferdioisinilar partsrandgn which:

flavor-rel easi ng segnent constructed and arranged to rel ease flavor into
mai nst r eam t obadtgyre friskeesidmelevagonad Mgy of aciopretie corapiising roRlaced FRskand dent

multi-component filter, according 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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from mai nstream t obacco snoke, and at | east one additional flavor-releasing
segnent constructed and arranged to rel ease added flavor to i .

snoke, 'the additional flavor-rel easing segnent being |ocat elg%ld%szt%rﬁgam of
the adsorbent-bearing flavor-releasing. 5b 15 August 2005 Wth the

f oregoi ng and ot her advantages and features of the invention that wll
becone hereinafter apparent, the nature of the invention may be nore

cl early under stEigge BYs 4 Sd£EI8REENA! Qe ahdthdreiyhRtic A6ihpiidiRfla BBacLIrgd | on of
the invention, the appended clains and to the several views illustrated in

t he drawi ngng aBhingtorhieseni fier accoeding fvehOprsbm gnvidatie, with pbtiors brakeh

advant ages of the present invention in addition to those nentioned above
wi | |  becomawap pestentinttdorpletadigns of ordinary skill in the art froma

readi ng of the follow ng detail ed description in conjunction with the
acconpanyi ng drigue i s gridical neprssenthtion of esfreondersingoderaua ecrelein rediction t o
simlar parts and in which: Figure 1 is a side elevational view of a

ci garette adfmhendnads coareitrscaeostrustpddn @ceprdange with damprefesied embedigtent accor di ng
to the present invention, with portions thereof broken away to illustrate
interior débewn &:Figilgure 2 is a side elevational view of a cigarette

conprising a tobhacco.rod and a nulti-coppopent filter, according to the
present i nvent i dgure muq]grgap:p?l5%%%@5&8@8%!9@@%@;@% ?’i fg‘ﬂf@‘ﬂ'f’% e

pnterior delRhd wiy 3 | i onal _ vi.ew, of i fied
donrt eanriA ) o fuitry Sodfir Ry 3R S MR 5,
Fi A b | evational vi oatil | o _ ef ti
Cobacco.  amtaRRARR BRI T O orirng o't b bt ecent

;\B\éﬁgz i (2)8 0 5W' t I‘Fi&% t7i3qgﬁré%%glel@pre%\@té’ﬁc}nooﬁﬁ%niléﬁdﬁﬂ &Hrs&elte@élé of 1.5.>C 15
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 5 is a side elevational view of another cigarette conprising a
tobacco rod and a multi-conponent filter according to the present
invention, with portions broken away to show interior det aillﬁugf’isb%proé 6 is
a graphi cal representation of carbon | oading versus acrol ein reduction

wi th handmade cigarettes constructed in accordance with the preferred
~enbodi nrent shown in Fig. 1; Figure 7A is graphical representation of

- carbon | oadi ng versus 1, 3 mhuthikd Beriptieslufthednvetition handnmade ci garettes
constructed in accordance wth the preferred enbodinment shown in Fig. 1;
‘Figure 7B is gr &pferrgto Figpredseptfatred ambddiraantiabihe peaditiryentian puwideesel s of 1,
3 butadiene with machi ne nade cigarettes constructed in accordance with

t he pr ef er réghretentioehimmering a hawd stnokablegnaterialil £ buch ebaedtexhigbaxsvaeda Fi gure 8
is a side elevational view of another cigarette conprising a tobacco rod
and a nul t i multheponenant filler 1 $aifacherddo theired)12 with llppingeepert16i Hpevlighing ofwi t h
portions thereof broken away to illustrate interior details. Figure 9 is a
si de el evatihegigaretie a4, reginsdrepnismakers Benerated By and dsawiviigsn theitehgeep redbdcco  rod
and a multi-conponent filter, according to the present invention, with
portions t¥EBEEIbHINGIEEA tay to illustrate interior details; Figure 10 is
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15 and a mouth end (mouthpiece) component 22. [n this first preferred embodiment,
the adsorbent-bearing segment 15 comprises a 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




mul ti-conmponent filter 14 attached to the rod 12 with a tipping paper 16.
Upon lighting of the cigarette 10, nainstream snoke is gener nd
drawn fromthe tobacco rod 12 and through the filter 14. Hg;g%@%@%?o@
"upstreant and "downstreamt relative positions between filter segments and
other features are described in relation to the direction of nainstream
snoke as it is drawn fromthe tobacco rod 12 and through the

mul ti - conmpan@itr béihd Séctddsuciirpi b abdided tAIRTD df tiefmuitt cerapatientmsr i i r st
upstream adsor bent - bearing segnent 15 and a nmouth end (nout hpi ece)
conponent Zathievedthis first preferred enbodi ment, the adsorbent-bearing
segnent 15 conprises a plug-space-plug filter sub- assenbly that includes a
central filter CEoafigrebletie chibonafthelbdsxioentbel 2iepche furm b8gianuleparethe apar t
relation to the central filter conmponent 17 so as to define a cavity 19

t her ebet wedike. drrdferaplyodhk ofrbbm gh theupreterred andediment isvathigh surlebe@remmt eri al 20
di sposed in the cavity 19. The tobacco end conponent 18 is |ocated

adj acent t MRclivaiedheasiepry f@ﬁe@n%@a?ﬂoé‘ﬂt@h@}lﬁaﬁed carbprpafitgical ASpPVimgsbsize el | ul ose
acetate tow of |ow resistance to draw (' RTD'). Preferably, the tobacco end
conponent 14sef i thegigargite ingisty Oéfﬁ’efro% b&F’ ef W’Yﬁ%@"?@ ip peRted I9AdsATYh- speed

machi neability and ef erab the | pue H%l cul ate, RTD ngst the
filter con"f%‘%tg feie SE'I? engﬁr{:qua(% thg paphasp '“%H% uth end
b I b the f f t t
blug or of NI Sfésoee?r. I’§°&I§err%‘%I&h%awﬁﬁtﬁ%%so?nmg?faftietb o
t | at I I
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Pr 2f er agl ye%h%%%gi%on OEBRI'?% c&ﬁﬁd%"ﬂc{sbr‘o@@’@%@rﬁé@é ?thétthgﬁ ?%rré%{@ gé;alnﬁrgs
and the |ijkgq aggﬁj‘,gﬁt e(ﬁowt he carbon of the preferred enbodinment is a high

surface area, activa carbon, for exanple a coconut shell based carbon

of typical ASTsz'tﬁ%spéétz@the%@sn péhné!&ﬁchit BIFIEA& thAdhs Ve 8mebh 885 . The bed
of activated carbon I1s adapted to adsorb

~ 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
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constituents of mainstream snoke, particularly, those of the gas phase

I ncl udi ng al dehydes, ketones and other vol atile organi c conpounds, and in
particular 1, 3 butadiene, acrolein, isoprene, propional dehysidugust 2005
acrylonitri-le, benzene, toluene, styrene, acetal dehyde and hydrogen

cyani de. Adsorbent materials other than carbon nmay be wused as expl ai ned
below. Wth respect to the carbon particles 20, it is preferred that they

have a neshmgiezfavolbeating Yarkd 2¥ 0 AéGnaiRdtbaliPioBadeb &frRk& R dradm Madligsihge of 20
to 50. Preferably at l|east sone, if not all of the adsorbent bed 20 is

f | avor - bear tamgrafiiter ainipenemt S ahdrploag thatyach 29, fldvodnd i deledsed inid thetstrele

adsor bent bed 20 of the upstream adsorbent bearing segnent 15 is adapted
not only t oofrreainstesaonamake. rRaver gasadbeamsiag fikerghigysanasbe bhiaimed frloroibe

mai nstream snoke, but also to release flavor into the nainstream snoke
stream Pr efmeddanyilrdriaipopanys S4itlhistferson Dands dighviaynRiohmenst, iginig 23287av or ant
upon a batch of activated carbon in a mxing (tunbling) drum or

al t er nat i vel3#iand aguitgblg constevgtionegar e central tiliep epmpoaentt1fds deagrikfidin HeB. agent |
wherein flavorant may then be sprayed onto the carbon in the bed. Still

referring tiRAEntdNe: #281.67k whishtnaiant isiheraty incoraserteciy referesreeinits entirety.
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H ghway, rg| And @ SUl L abl e constryction for the

central fi |c§oﬁ§|sféﬁfe§5eﬂﬁﬁ'?5f tgigteé §ndj§1%§fa'ss #H&uf*é §nokergat[-?6Wev%p it iéhwitfid> 671,

whi ch patent iIs by” i ncor porate erence Inits entirety. In the
preferred edgareipEoh of thd\ResctthiaHtion id l&% ﬂ?a%i’ﬁﬁ’@@ﬁ‘élthb?thé'&gmb&r%nf’17%Yor yarn

27 is located downstream of the flavor-bearing, carbon bed 20. The
pref err ed phacdrbeebed 20, standing alone, or any of the above with 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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of the present invention includes a release of flavor fromboth the bed 20
of flavored carbon and the flavor yam 27 | ocated domnstreaqkyn§&§%%0550 as
to achi eve a bal anced, consistent delivery of tastes and arom roughout
a snoking. However, it is wthin contenplation of the present invention to
| ocate flavorants on either the conponent 17 or the carbon bed 20,
standi.ng al one, or any of the above with addition of flavorants being

carried al ofighoRBlePdtedPYel rbdEGatdy AP vRENLOS sighfcdritRidvatiorP aPgrtictfate
Preferably one or nore circunferential rows of perforations 24 are forned

t hrough t hesfiididppy, ¥ RaRekeld aiitaia al deshéd RV Pridigaté bfficieas ihahe eemeonent 17
and downstream of the bed of flavored carbon 20, preferably at the

upst r eam engmpondnt a7 and throluhootahé filek 14.onponent 17 adj acent the carbon bed
20. The preferred placenment maxim zes di stance between the buccal end 9 of
the cigarette aRcfadsy gbe fevelxifiventdatian js preferadly iprieé engblof/40 to 0% kedst 12 mm
(mllimeters) or nore so that a snoker's |lips do not occlude the

per f or at i onsore preferably pppnosimatelihdriadsde ineb matRTéoiae delyeryslgagitteut i ng ai r
flows at an upstreamend portion of the central segment 17, itself, |owers
the parti cul at eltisdelieved diat yegiation pot@slmeavides silyionof henaipstreds sekdent 17,
the upstream | ocation of the ventilatjon along the filter gg@gnent 17

fiaci | | tgt ePubRE] %ff?"?f’fa refiaction AiBeRRUM of tehache erftiistes digngeag) 8% a nore
" ) ‘ D W Ll o f L I . - 2
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t t t, 17 d.th the filt 4. Pref bLy, th
LASHENCSERA bR o e
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It is believe at ve ion not only provides dilu
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conmbust ed ow particul ate efficiency

filter 14. Maphbbdbb any MAKGRA ceﬁlﬁengenazz@(aﬁé ROVIGEY lolv ParieQate eﬁi@ﬁnﬁ?@r g by

reduces the amount of tobacco that Is conbusted during a puff.
resul t, absplieantiatdrivbhiistionls sedbled sehiit tifdRNESs tutwedn@ibdeaied IFTef erabl y,

t he various

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
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filter conmponents (the central filter segnent 17, the tobacco end filter
segnent 18, the carbon bed 20 and nonth end corrponent 22) g€y, ugt\(?o(agd | ow
particul ate efficiencies and the amount of ventilation is selected such
that differences between the desired FTC tar delivery of the cigarette and
t he out put the tobacco rod 12 are m nimzed. Such arrangenment inproves the
rati o of carbon nonoxi de content of the delivered snoke to its FTC tar

level (CO tgtifabd Ea%brpm redldﬁl QEHEE%Etmalﬁtﬂtern R cheSuchRNFREsthekd i! St
establish an output |evel e tobacco rod 12 and utilized particul ate

filtration digtedrdy\umbiehtait Qéssw@@lhx‘ol@{ VerféeaMans 24 andi@Bdrgaeltt tBY Rlainsttéise pri or

practices tended to conbust an excess of tobacco, and accordingly, exhibit

hi gher CO tgmdkario aétiievesairidilationlity FieCapptaxintatl ratige af 46-65%! IFer exantls ith
i nvention. Advantageously, the perforations 24 of the present invention are

| ocated dos@%s tir ditutioh rtoerfidvinthragh blosncibardite (pstrearm v thendiiutict petfarationsik e

vel ocity through the carbon bed 20 is reduced and dwell tine of the main
st r eam snokredenedrd§$t thereby cautionthelsewke Oelpstyibyd0#ased. The extra dwel | tine,
in turn, increases the effectiveness of the 10 15 August 2005 activated
carbon i n reducPraferaty. dfercstbonbed sempries striedctOtiohal g (reiiigromsiigrastaske i s
diluted by anbient air passin thro h perforations 24 and mxing wth the
mai nstrem Ygaieening HivHilad eongition gr 164 1od§0ime arigesatgsof eprbomina 8:5a’fhfd'§dof
45-65% For exa with 50%air dllutlon t he flowthrough the cigarette

upst r eam ofcwwgnﬁi)’l WFHH‘WW%& WG in combigafiop with ipexREvG ymPé‘ﬂﬁm ng the
k I 50% abl b b t t 90 t
120 g (i 1evGiraiba a5 ety BeT Ao oSk RIR T SRl R PR SEBIERTE, on or
160 to 180 rr(g_lg sgreater of Cal‘l%? { a 85%f|gled c ndlt n etter in
the cavity YR Th O p@%?ﬁ)lcﬂ% T on Wt H" Rem&%TH A S(ﬁ" : c' ?r@g flavor
rel ease as Qﬁ&?éhéo%ﬁj ﬂ'@%le’mpfog | (RS aidh hs%Y@éR“';so%t%%r ﬁ)%;ﬁ%rfa@h(@ecm eves

significant uct S71'n gas phaseé ¢o uents eam snoke,

o g R AL clr S5, shiu oy e At 0P o
reduct i ons 4yy hgh@abFéyahibe 2EiRS é?é\ﬂ?él%‘éﬁaon 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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and hydrogen cyani de. The el evated carbon | oadi ng al so assures an adequate
activity level sufficient to achieve such reductions throughout the
expected shelf-life of the product (six nmonths or |ess). Bylnéjgett2005
exanple, the length of tobacco rod 12 is preferably 49 mm and the length
of the multi-conponent filter 14 mis preferably 34 nm The length of the
four filter conponents of cigarette 10 in the preferred enbodi nent is as

Lhe car bon A LR aaTpS8GEe K LB A B el " e

central co i andl; S5 bd 22 1S
pr ef er abl y%’g@gﬁ%ﬁe&ﬁ?glﬁfﬂ{tﬁéﬁ{ageg%(arﬁfm%?@ﬂl(k%%é iBtshg'rT)brref er gﬁ%e in the

range of 6 coRpW¥idrits, thdPiebbccd @B lcoMporfen®h 8 GéRVeS the Mbihstifant SifoleoiRMBRENt s 17,
18, 20 and 22 are of low particulate efficiency, and preferably, anongst
all the fiabsanes oph diingepetea.s (17, 18 and 22), the tobacco end conponent
18 is of lowest 11 15 August 2005 RTD and particul ate efficiency because it
i s upstream of Tdbacsemot il atay bawsapded with 2Eaventidnaigacatte arappeedfbmotedipon t he
mai nstream snoke. Unli ke those other fibrous or webbed conponents, the

t obacco engapamnpeydetused forths meposeheBandedstigaratte papst dhasrspabed apivtence of a
diluting air stream Tobacco rod 12 may be wapped with a convention

ci garette Vnegiplier celuldsgrigads 2bhplesncitely theefinished tahgeca nef oF pigargie 40 itBanded
cigarette paper has spaced apart integrated cellul gse bands 21 that

enci rcl et modfiy fiedprsg bupatec thesigamttesogs e faduce dskiohigniipg  sybstigte irass burn
10 B e i S TR AR,
S 35709 et e B L S A L
O gar ot t eomg FTEDEIPOuGuRHeAr AR o psEs R gl LRt olgfBue” 2 O

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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Filter Length, mm 34 Tipping Length, nm 38 Filter RTD, nmH, O 114 Mouth end
Conponent 22: Tow Item 3. OY deni er/ 35,000 total denier Conponent RTD, nm H
, O 28 Central Conponent 17: Tow Itenil.8Y denier/ 35,000 total ldekigest 2005
Conmponent RTD, mm H2O 46 (unventilated) / approx. 30 (ventilated) Tobacco
End Conponent 18: Tow |tenb. OY denier/ 35,000 total denier Conponent RTD, mm
H O 15 Carbon 20: Cavity Length, nm 12 Wi ght, ng: 180 Cavity Conponent RTD,
mm H20: 25 [Rlug Spdfiedriag SaBaSsemblg Spacel Pl ug Subassenbly —(segnent |15,

( conponent|Yselyfment 85(86mpdAgnts 1¥etB@id RTD, nm H2O. 86 I n understandi ng the
above infqgraopiion set forth in Table 1} it is the r@alized that tjhe

pref erred [BEBmefit RTE nee i, ®al conponent | 17 i ncl udes an unventil at ed val ue
and ventilated value, and that with ventilation wth central conponent 17
in accordance with the first preferred enbodi nent, the RTD of the central
conponent 17 i snapgarsirndivg thkpbove information set forth in Table 1, it is the realized that

the preferred RTD of the central component 17 includes an unventilated value and
ventilated value, and that with véntilation with central component 17 in accordance with
the first preferred embodiment, the RTD of the central component 17 is approximately
equal to that of mouth end component 22 or thereabout. Accordingly, a majority of the
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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equal to that of nmouth end conmponent 22 or thereabout. Accordingly, a
majority of the filter RTD is established downstream of th?s@%ﬁétbﬁé& on,
and advant ageously such arrangenent couples the location o generation
with that portion subject to addition of ventilating airflow so that
particul ate efficiency can be maintained at |ower levels, while at the
sane time contributing a majority of a desired total RTD for the filter.

Pref erabl y, relitiGioh 8BRRFAGN 8RFH,$ BIFRGBRMelatie foin iftRsn AARRAE HMachiA¥ mage t he

| onest RTD and particul ate efficiency because 1t is upstreamof the

venti | at i oncigateitesithdvatds 4 PRANcigatale) ut ed stream of nmi nstream snoke. By
such arrangenent, the inpact of the tobacco end conponent in renoving tar

is mnimzed soLbhetcatbdn leadings tardbe dtfized to kquat effeat aslonsapprodachezetlllpnd t he
anount of tobacco burned per puff is in turn mnimzed. In the preferred
enbodi nent , fillet eorpiitioh ot % orgredtén Withreaspof adingein ¢hetrange df 70 tosi00thg and
preferably in the range of approxinmately 40 to 45% as neasured under USA/
FTC snoki nyoreqradiculatnin the sangalof 80 txt0meetompapiad ffuly/fdled plug-specopidg) . I n the
preferred enbodinent, it is preferable to |oad ap{)r oximately 180 ng of

car bon pl usfitigrs pevides08nenossatersiediciioninagiolsin apd 1.8 brtadignaiprplation talexgler age 85%
fill ina 12mmcavity at the nore traditional cigarette circunferences
(appr oxi mat&EYycp 1R4F digarelien Susinprsangsipent Ripviqdesisignfisgrd SRURISP BHOYMHEL anount

QU I CURTEN St R T TR R BT e R O
1 sed o Bagar Snfesi G AaniEbie R Soniirssd ap R P BeRBReron or o506
par {1 cul ar 1P PUAIAAARN G el SRS cBhuignt B hiie i es ™ °

pl ug- Spaceﬁaﬁ&treétinieﬁﬁo?n &{;éggtéjt% ﬁg%?@t@r greater reduction in acrolein and

1,3 butadi €ne 1n relation eve of such in 1 R4F cigarettes. Such

arrangement pr oy :@ﬁa*rd% (i dobFRBld i FerfiSe o FiGIRBNLife AG 2 PRIgRRIohIpAt My Dbe
needed to renove these snoke constituents, and offers substantial savings

in costs ofgJinpsih@eakdlwWRre ESEbIRASIIEH I8Ming RENPMalie! bighrettbd b dBdigi¥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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space-plug filter configuration also provides a nore consistent performance
in gas phase treatnent fromcigarette to cigarette. In regard to t above
and in reference to Figure 6, Line Ais a progression of d é“ﬁ@? 3t hat
wer e established fromtesting hand-nade cigarettes of a design as shown
for the preferred enbodi nent of Figure 1 and having a cavity 19 of a fixed
10mm |ength so that throughout the progression of data points, volune of
the cavity

i ncreased 11 ocﬁt{‘;fg%gr%d?f eg“ a Jrcgdﬁ??a §+'§e‘%g%n"g%ﬁ°3%§‘od§@§g ?oér?glglgf ? \tNgS
i aht  al : . . . A _ h
right alo n%gbf{o{igrr:ﬁa/ly ?(IJ FJ' 1@Uf’n§i téﬂﬂﬂié?t?ﬁg%@%ﬁﬁw REd e RbRSeAtB@h iMben such a

cavity is p | ed of carbon (a condition wherein

subst ant i alp §PRKGChIEVERE BSsirdd b loPfhbre reigetibh besdroiviA AR hetfaviyie lzd@edon in
reduci ng acrolein is reduced substantialy. In contrast, Line Bin Figure 6

i's a progreadiPMue gridalePamBintbbcaanehahéid 180rmh§or mogar ettes of the
construction shown In the preferred enbodi nent, wherein, cavity space 1is

equal to or appAGkhiERtrebonetipad stiowndarfimme VAl whereison tliret A vepirédeintsda space i s
m nimzed and bypass flows about the carbon bed are avoided. Wth such
change t he pegessinh of dathpoiAtspestra2d @ih eipbretes ofsindlsscanbiruciomipithefotibe ol ei ns i s
achi evable with carbon | oadings in the_range of approximately 90 to 100ny.
Cont r ast i ngirsferredhempadivieat bfy Figire| bdvhsssinta 88mmeclone sayitydd maintpingd at A do not
achieve a desired 90% or nore reduction of acrolein until the cavity is

| oaded -~ wi tchnstamhyelimgvdule ever iieaping earbedpabis plagedip e caglyigmol00mei. ~ A
simlar relationship is shown in Figure 7A, wherein in Line @ re'oresents a
progr essi orfPefoximately 4189me-sLige Rdp BIoR® 4f teRresprya fate i ggarsiien qf gjmilar
construction to that of e referred enbodi nent .of Figure 1, wherein a
10mm | ong é‘ﬁWth?t‘?%toﬁ%ﬁtH{tg? H@%"ﬁ? emb%ﬂ@ﬁﬁ‘?ﬂl’%@% 'Héhﬁmﬁﬁ"% (g&grda}"}%? easi ng
carbon load is placed in th vity fram 1 to_.approxi I 60ng.
[ne B i n FPROREIb Paist et oGt toep B LY atte TR Byt
constructi to that.of t ref err odi el : ol ume of
the . cavi ty_c}{ggs_%%p%%?l%ﬁ‘at @ﬁ@%ggauﬁﬁtc%gs ﬁﬁ%tggﬂgr{]hegggpﬁ@%ﬁs%oﬂgﬁgf Dxnfi 'l ed
space 1s mé&b@xﬁﬁei?@@tobﬁ(ﬂﬂ@% 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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flows are avoided. This data indicates that a filter in a fully filled
condition of approximately 80 to 100ng is adequate for achieving a desired
| evel of reduction in 1,3 butadiene (90%renoval or better) ]5wngnea80such
occurs at line A at a substantially great quantity (approxi mately 160ng).
The trends exhibited in Figure 7A at Line A and the supporting data of Line
A indicate that on the average a 160ng carbon |oading at approxi mately 85%

Fill will —achimgfs ﬁcﬁwv%lﬁqm@im Héal REkSEARDNIORcdrben RUGIAGIEBS It 1S
noted that the supgortl ng est |sthr§91Was gener ated utilizi nggla test met hod

whose | owefevkisi®F i, 3®lita@iens With infekhing mdds clgaffies tdRNuéled In docordagdeaiit, Wher eas
a 90% reduction of 1.3 butadiene as shown in Figure 7A equates

appr oxi mat eleypréferréd éibdtirisrghawsinigute Bwithih agmeriend @eity tal The fillidvens) .
Accordingly, the effectiveness of the carbon | oadi ngs near 90% reducti on of
1,3 but adwasdetengidd wbigiealuintanipeddill eethedolofawithea $Ye cdihder. iThetredds 15 August
2005 Referring now to Figure 7B is graphical representation of carbon

| oadi ng vesbus tewirelrsicete thaBBmachinelimade cigarditepmonstrustadanitn aitgrgetetit es
constructed in accordance with- the preferred enbodi nent shown in Figure 1
wi th a 12mietcengaeeh3%; viilb prothes appreximalely|a 9Qf sedietian of ha fuigdieng inan
untanped fill nethodol ogy with_a gauge cylinder. The trends shown therein

i ndi cat e t FRigtiomdRIAYalRof FHENN ¢ RGE Figaielies. AdAgrtayeragn ol horareaierqercent | |

Dot adt ene. AwilyBidadreonta e0E SR R At 't%te%a%orféabér?ﬁﬁ? R ge
Feduct on B ARGt GRITAAZ i ety 20 801 g ese e ARU Bk R
cigarettes in aP ba@nsu a'lée ut %%gea %J%Og‘hmaiuar&?e%ﬁc I §8ee &g%g@%&d car bon.

Preferably, the R car as a speC| | C sur area
B
o2 AR BT gl BT oo, o
el ement 27 gigaih R o WRELJF BRI Proferrédembodiment 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

16




unfl avored carbon bed 20, they reported the presence of a flavorful tobacco
note during the first several puffs, but that in the |attenssqugiabopuffs,
| ess desirable flavor notes that are recognized as typical of rore
traditional "charcoal" cigarettes were detected. Additionally, when
snoki ng such test cigarettes conprising a flavored carbon bed 20 but no
flavor rel ease el enent 27 downstream of the flavored carbon bed 20, expert

snhokers 1 gRf dledent P tlodalRy downstresh®vE4 Béd Siifalrett agtbbi 20/ tAGSrofieddd bl e
flavor notes typical of nore traditional "charcoal" cigarettes, but that

after the fndrebaarseertabacpabhokeathrongRotftlalpoitds of the tbstiolyaedites ot € was
experienced. In contrast, when expert snokers snoked cigarettes of simlar
construction t oNboitwishirgf to bhboyddiydnaary itdsisdidverdhat traf filler spgmeents operadé udi ng a
flavor 16 15 August 2005 yam el ement 27 | ocated downstream of a bed of

fl avored cadogediver 20 reledse ylavas inio tihalsmokerstreanbandobatie douredmefdtavemnpridde hr oughout
all puffs of the test cigarettes. Not wi shing to be bound by theory, it is
bel i eved t Ibatanceits the aoeas sediesiercf thegeaivatieamisapke tepugheutasreridng. fisvor into
t he snmoke stream and both sources of flavor provide _balance to the aromnas
and taste drthenbelipnehtoattbahyls ahe flevor BurgABelcomPtanki hiomthe fayor ¥am  her

believed that the byl k, of the flavor in, central conponent 17 fromthe
flavor yar it/ 9El¢ase EP@a@@c?“@BF‘?lﬁasﬁrﬂﬂm@l?gﬁs ?‘éﬂréﬁ‘?é"’r@? Eﬁ‘%‘a@%é%@ time

while the flavor rel eas fromthe carhon bed. .20.i ncrease ver, tinme with

e of e o B sirBoEBRED ing §RRR T (R By gt Bt A 1P e RERET Y Bt e g

fl i t 17

b ance 1 sRkhgbffieERERAD ffndlavBRbn b he SR6M ndd ani b BpulIPONEM | &
f d i i . 1 1 t of

Pl e e BB oI Rinefl 17U ndvcP REie S iighe il Brolr HeSddafteA N ©

appr oxi et el y 4o GoRed efhbHSIERGre 118 tR/RISE, RSbralRuR bmBlngf 2V or ant

loading is 3 to 6ng In the yarn 27, fore preferably approximtely 4 or

Sng. It i s fheorh® I0HAMRNISS BBRMIMAE cABbR LE e prfefablPiiPoximaelidngs fig, f | avor ed
carbon-herein is inclusive of the flavorant. Referring now to Figure 2

anot.her pr ghe likefise; e @ebferRittaniiuavbfdiasorantidadingiiesio ariguA kel yath 20 fové t h t he
sanme filter segnments as cigarette 10 of Figure 1, but with a
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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slightly different nutual arrangenent of the segnents, and simlar
‘reference characters are used to identify simlar parts. In cigarette 1 OA
the flavor-releasing yarn element 27 is located in the nouthSdugust@ipdnent
22 at the buccal (nouth) end of the cigarette 10A, downstream fromthe
flavored carbon bed 20 and spaced therefrom by the central conponent 17.
In this enbodinent, a plasticizer such as triacetin may be applied to the
flavor yarn 27 to hold the yarn in place within conponent 17 and prevent

t he yarn from bei ng draw out of the filter duri ng snoki ng Al ternatively,
the flavor AM 17 st. 2 be br 0 achi eve the
sane result Agay 1‘frﬁ'ge Pet?efg"r%‘ihs {g'g)éa"e]%esal me%tln t% ﬂ.-;{ g;[réldgn 24 is

provi ded at gnpb@imait! veRiiioR Blis hRedent Rkatbh hlbﬁg’thseémmmomfa&%madj acent to
but downstream of the flavored carbon bed 20. Table 11 ow provi des
further det athdaacantdomtuwmaeawdmemmmdmebprebed200 t he various conponents of
cigarette 10A of ure 2 of the drawi ng. Table Fl avor - Yarn! Adsor bent -
Adsor bent Tobacck é‘b‘EﬁBe’WPrﬂ‘ﬂqeﬁﬁ‘%?@“ﬁﬁid@FWW??V@H&SE"éHPWﬁ&"B‘?d 20Conponent

o e P TSR ke (S0 on

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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(mmater) Material (s) ICellulose AcetateCellul ose AcetateActivated

Car bonCel | ul ose AcetatePre Pert 2Cotton ThreadCoconut, Car bo
R T 05,

Surface Carbon Paper Area 150-200ng Particul ate 10-15%10- 159
Efficiency AlternatesCA Threadl npregnated Carbon Fl avor on TowAPS

i gh

Fl avor

on Plug Zeolites Wap Flavored Plug "other W apadsorbents” It is to be
understood that the above characterizations with respect to the second

preferred enbodiggrets {isiasandichizte anpbdinakdp tetaddhioag MRiortBRadihg St
preferred enbodinment (Figure 1), realizing of course, that in the |

enbodi ment dohipghiéret 11ghowhveFigldea v @ihd \2aBpdificafly, igciivedrelsasing @ompovienal

conponent 17. The latter arrangenent presents a nore traditional

appear ance 17é $Hoevnbincigure encongirisingea celjduset deetale plug B0 of fow 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 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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15 August 2005 Figure 3 illustrates an alternate enbodi nent of the

addi tional flavor-releasing conponent 17 shown in Figures 1 and 2.
Specifically, the flavor-releasing conponent 17A shown in Flybpreuss2005
conprising a cellulose acetate plug 50 of |Iow particulate efficiency
surrounded by a plug wap 52. Conbining wap 54 surrounds to plug wap as
wel | as the remai ni ng conponents of the multi-conponent filter 14 (not
shown) . Fl avor Nétsvishing to 8d bbundtblp ¢heairt chevpregenbivention atilizdecthe ubsarelbleof t he
cellul ose acetate plug 50 for inparting flavor to the cigarette snoke as
it passes tphemugEnop thed a&atedlctrbon é&btioltedr pdsdrbant)drearimgy filstadspiilateecf & 0 t he
conbining wap 54 in the area of cellul ose acetate plug 50, or the flavor
may be i ncdovpredobatisarption wit geasera frastion ¢idhgliraladseibaterin e pxsegcsdf.a Fl avor
systenms may be selected for specific subjective qualities ésweet ness,

sal i vat i on seeandrdsorhiakle 8ger hyvingrrigrseleebeal of adsomynn. aliﬁbﬁh@/ie $atavep within a
nol ecul ar wei ght range (inpacting boiling points, flash points, anbient
vapor pr esdipdighhylegdacactiyaied carbopesma ABlfYtY sites Brihe a@@ana?& ¥etaW car bon.

Theci T oo b kol o/ Shoded srosbls bt 5 @gﬁnc%ﬁ?%?ﬂ%mbﬁeg'

di i buti , ) f b |

cigarette MEpRssd *eeeaiﬂﬁf{ag%ﬂén S oV PR TSP B teuctrante fEEERetbrbe "t o e

bound by t?r%% I¥é l%) ?\Aorg Ju{lc%Ya? {ln'\%tco}‘ltegtof h%y)c{ eﬁty r?\Ie rI ’?he%k:ﬁ\%t ed from
e activated ca?ao VO ’a

th m ream t hat

are adsor begabbe;s%h f fr‘%ﬂgédéd Wth%%ﬁﬁﬁt' ‘mhﬁ grﬁfe?&f mc lﬁuﬁcle%tl}’lﬁ%‘ Heyed that

t hese snoke conponents are genera hts than the

i ngr edi ent %fédgosﬁnaq ih kéih tmﬁs%ds%%ah@por@éméda@ cHHifuBhie B?mﬁﬁé%raﬁxt ion

sights inside t carbon different adsorption ‘energies, d potentials for

heats of  ggigRd. Pt is®Blievad that B8 |presBAt iFVaRBSA Nifizas iBlerRticH bétﬁé&ﬁ‘éﬁlaﬁf ngt he flavor
systemas nore and nore of the sem -volatile snoke conponents are

adsorbed. h8tivitp sitediviShe FRFankipéaring daitide J00arfiethd evadichastddastityents b present
invention utilizes the observable phenonenon that activated carbon (or
ot her adsopbssirig) miestreampsmokbithis havelthe hiyheehadts f 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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| ow heat of adsorption will release a fraction of the first adsorbate in
the presence of a second adsorbabl e agent having a greater heat of
adsorption. It is believed that even wth highly |oaded activarest X¢bon,
sone activity sites in the carbon are yet, still available for adsorption
of the second adsorbabl e agent, and when such is adsorbed, the released
heat of adsorption is available to release a fraction of the first

absorbent  GrpBuridee TR bBRAted\BiSbrPREfeHS thay hive the flalierafooh Bt suftbcd he
present invention, the activated carbon 20 is at first |loaded with a

flavorant, indresfhandr @fchrirbbinghisseRasad ihtoCinaintreant @wicke aturing bmaklspopti on in
relation to heats of adsorption of organic gas constituents of nainstream
snmoke. |t iciyabetieii®Bed that the present invention utilizes interaction
between remaining activity sites in the flavorant-bearing carbon 20 and
t he organi ¢ gasPerfonations 24 rat or @boutpplisgs 26 grovidie it ditutios b ke mhinstraasiive t he

hi gher heats of adsorption to produce heat which drives off (releases) a
fracti on ofsmokeby zrabientairant areductinn ghtie ameyntahioaeqocgmbusted Reingepgiur e 4
shows anot her cigarette 10B conprising a tobacco rod 12 and a nulti -
conponent fAufft\@anilalioryeduges erpdugtianaad delyeniof partieyisie figr gapess phgse (ep) t er 14
conprises a plug-space-plug, carbon filled type of filter segnent 15
wherein a é’@ﬂ%‘?'ﬁ’ggs BY BPUTTF | avored carbon material 20 is di sposed between

2 SOl et o Bl g
26 includes., fl - ' , A
oug 1 may D 4Rl ot SFRGHAR b dBer boed B! FUAHETE. o™ ©

terial 2 i . i ast
smoke, f or Houaed SedpuE IOCRIALRER oo AIRRAEAHRO I NED] SontlpdtBl 65 )" 25

August ZOO%WE&G'& The activated carbon material may have the fl avorant
on the surface thereof and such flavoring is released into nainstream

snoke during sragir8® Glustrabdanehbe chace 108r botRt brRaentZfvatioRwhakout pl ug

26 provide both dilution of the mainstream
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-sectional region 36

having a high pressure drop. This transition region and the downstream location of
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snoke by anbient air and a reduction of the anount of tobacco conbusted
during each puff. Ventilation reduces production and deli VQSAL%LStZOOS
particulate (tar) and gas phase (co) constituents during a puff. Figure 5
shows a cigarette 10C very simlar to the cigarette 1 OB illustrated in
Figure 4, and simlar reference characters have been used to identify
simlar parts. However, cigarette 10C is recessed at the buccal end 60,
and heavy tdeHBratighsZesuIBIn higRYetdiftiol bi fekideitte tnie@Lfoths nididstredm ameke anot her
cigarette 10D of the present invention where conponents simlar to those
of ci gar et tuypstiéin GiftheparorafipnarAs d rdsulf fatorettle miduttionimgdsqphase @inporerte
nunerals. G garette 10D also includes a multi-conponent filter 14D but an
RTD filter iphehipved pespuiafdigaretipl 18Dealofg witiefaserabla dilitisn| bylapdient enadd of
cigarette 1 OA. Filter plug 30 is positioned between the activated carbon
mat eri al 2Gceeniatié drawingcharacteiisiigs. Riavepis relsased i thedigtedmesinstragm sookay
conprise an inpervious hollow plastic tube closed by crinping at the

upst r eam er@$ it prssesthroughghe figyor-relgashmemresent tesos ihthe dirriprafered ug, whi ch
patent is hereby incorporated herein by reference, in its entirety. In the
al t er nat | veembsdiments; ftrie prefsraddnatiihe adgibent bed 28 REWrIEe SRR YRELER % nent i oned
Aneri.can. Filtrona Conpany of Richnond, Virginia. As a result of filter

pl ug 30, a FeHGIR qarkan. region 32 is provided froma generally circular
cross-sectional _regign 34 of tivated car nmat er. | 20 haying a | ow
pressure drop to% ﬁé?fa'?'whg‘cﬁﬂ%lil‘8f‘°%3r°8%§°93§&f Rk efééjgfn%ﬁb%‘gé m'ﬁavi ng a
hi gh pressur f i S L r.eq| he, . tion of
21”15 Augul SRR bR ebI A (B eI, Ml BHARLEASRLIAER, (01 0

times for tsﬁgragﬁi; BetieF B ’u%%%‘f&low%‘h%ﬁﬁl&‘@e@c@faté 0 1%@%169{&%%ﬁ ma?ér%aﬁ result,

favorabl e reduction -in gas phase conponents 1S achieved per puff of

cigarette 1Q{ igh@ih; MedrBiubBUY RRhE; LHa'thd 1=06r-1216a8RE tofpordhi 17 mmaccept abl e

drawi ng characteristics. Flavor is released to the diluted mainstream snoke
as it passegydrl, $iedBvdl BEFFd By ffaybel4qa.30 Rg. conponent 17. As in the other

preferred enbodinents, it is preferred that the adsorbent bed 20 conpri ses
a fl.avor - bear i nhe 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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activated carbon. By way of exanple, the |length of tobacco rod 12 of
cigarette 10D may be 45 mm and the. length of multi-conponggty fdLiRipsl4D
may be 38 mm The length of the four filter segnments of filter 14D is as
foll ows: cellul ose acetate tow 18 is 6 nm carbon material length is 10
mm filter plug 30 is 14 mm and the flavor-rel easing conponent 171s 8 mm
Overall, the level of FTC tar may be 4 to 10 ng. The filter plug 30 may

al so include a low efficiency cellul ose acetate tow 38 on the outside
thereof. The transition 32 fromthe generally circular cross-section 34 to
the generally annul ar cross-section 36 and the downstream | ocation of the.

air dilution perf&iBRedBlgstictupe; hag peepised in pigarpiica 00 As@ TeresT Whieh B ncr eases t he
retention ti i i i he filter plug

2. The  snoke oo mpdiRk b o Aol lecdbdrbohetfs (AR e, 'L S Pyl b
wi th the snokeor @higicbieates tidé togith fodhigh Prebsirstdh regtiR DR R¥br@ERadamge of 45- 65%
For exanple, with 50%air dilution, the flow through the cigarette

upst ream of t piberghapgs. isuph ap eqnicalron blig sadsican beaugert deladsiflion. aiselidetsynbereduci ng t he

noke vel ocit 50% whi ch basi.cal |y increases t dwell tinme in the
( Y | Elf'g'?‘gho‘gﬁ“lf'vga.‘"dyéﬁ':m? 'W??H?S)ﬁﬁ'ﬂﬁ’sﬁ?cefqﬁeem{‘fﬂﬁz - conponent

filter plug _2%“3%3%”6"? _ _ _
filter positigia daén BEXbal <BMho! i ERHRAN PRSI andiiabiegm of the air

dilution perforations 24. 22 15 August 2005 A crinped p
used i n ci garisdwe GliEDinpsrviausmeerhiganesructited Se alsidosempihieal | y | npervi ous to gas
or vapor phase conponents for affecting a transition froma high retention
tinme region to a NiyRs poiadskeyeiobarceirdieday be wippped with eapventipn nePR@" t hat ot her
shapes, such ical or .ends can . be.used. In additjon, a solid
menber, suc h&zggﬁjﬁg§%§ﬁ§e u(%?&flﬁj{l;é'ﬁp'ﬁ%or?g'i %}'}d écﬁareﬁee%aggn]aﬁ%?ﬁ%ﬂ%) cel l ul ose
acet ate t OW Ohtegrate8 edilidsel K¥FdCRA cALiRR RETHLREoBAeed 0B DF SHMMMR 10D &1 gure 9, for
exanpl e, and described below. Oher inpervious nenbrane structures are

al so cont enpl raedid .theAingss, buars rateo ok theadigmatiet dsidiiowlly, G dh@orben-bézeingr apped wi t h
convention paper or banded paper naybe used for this purpose. Banded
cigarette pap F‘pﬁ";%‘tfgiyé’ééﬁdég’ﬁg pr in conibination 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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integrated cellulose bands that encircle the finished tobacco rod of
cigarette 10D to nodify the mass burn rate of the cigarettqs Afditigggal 1y,
an absorbent - bearing conponent nmay be used alone or in conblnégﬁon W't h

t he adsorbent-bearing segnment 15 of multi-conponent filter 14D if desired.

Table 111 bel ow 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 hgAdsor bent

BedTobacco End Conmponent 26Conponent 3020Conponent 18Dl uti [
ut i
24 Length (1) 6-814-1610-12619mm-from rmuthrrg\TDl, 2076~ sozcogofgf;gzgf Iesgg}os
8%

vent (,llllmﬁl er) 10-.1504 5- 240461 NoA-0 = I S
== LSS av e~ sy <4 rJ/'EI.U oCTT1r Ul "lll.ay

Mat eri al (S) Cel LUl ose Acet atleCOPD*x-Act 4 {z@dj@ n L ber f
Cot t on | Thr eadRID Pr oducer Caconut Carbot—on—t-eowH-tH—Surfacet 23
15 Augipitermtsss AFAINesD- 18 r‘r‘ﬁncem”f?&PfﬁquEE "ﬂﬁ?e dConcentri ¢

Cor el npregnat ed-: Carboen ':'r(jvef TWA;*TGV\/ AAA 3>

Flavor on Tow|

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 cigarette 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 annular cross-section regiagn havi hi gh
pressure drop. Ieigarette ks ifieismiekaisdlilvied byainprseing fey P@Hc"bsfﬂ;gfaé'@forations
24 results in high retention_ _or residence tines for the | nst.ream snoke
upst r eam of mixing V%@rﬂﬂ%?'ﬁ‘?'ﬁeé‘h%qh'edﬁ ale dihytion dbe %@6%“%9{?{‘9?8&%%8{%%#0%% garette

rlg([j) Tz E} gg{ngtgg ézlag;é o]':'L 2{5@%&%3&3‘23& SSE%' e Xilu(illfon,etﬁ&?1 %&thohgﬁ c‘gﬁltégéhloﬁf tobacco
| 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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and the length of nulti-conponent filter 14E may be 38 nm The | ength of
the four filter conponents of filter 14E is as follows: celllslg%ﬁamgtate
tow 18 is 6 mm carbon material length is 10 mm filter plug 40 is 14 mm
and the flavor-rel easing conponent 17 is 8 mm Overall, the level of "tar"
may be 4 to 10 ng. In cigarette 10E, the snoke is diluted by air passing

t hrough perforations 24 and mxing with the.snoke to achieve air dilution
in the apprressesdheugiapigesefAlkEaticely BavoraAsy berapplied tethesombingioyaepbé e 10D,
with 50%air dilution, the flow through cigarette 10E upstream of the
dilution pdn fhs ateaopfscaliglose aeniete Mg 5Goert therflakyr mayi beiingprrarated maske

vel ocity by 50% which basically increases the dwell tinme in the filter plug
20 by a fa@pmpon@ﬁoftneplmeivpl%%p 12 of cigarette 10E may be wrapped with
conventional or_banded  paper, as described above, and an absorbent-bearing

segment may ]E)e bCigue Af d%t’%tﬁsl"’lﬁ""th@brﬂﬂafﬁﬁei PF \af t1Re trresenh AyeBlioh 2BRar i ng
t 15 lti- | t | h
concentr cc:f))ppgﬁin%ﬁﬁﬁgﬁgpﬁﬁ%ﬁ clggioLP D, w8 GTHL PG e SHRTPNRr o1 hr ough
t f h th | df |
out ot dot havmbras. RicHels T Refod $ ToutsBhbdnebl M 2F S0 s B The PO
flavor rel Z@&r@a‘i’n %EE'E}Bé'IﬁmearirH e:dr?ﬁe‘?@ 1'5nad'§b%'drt8§'e|?| A0 or ﬁ%?&'sHoﬁ?' ly, the

flavor-rel easi hg conpone conprises a cellul ose

acetat e pl ygndflits fMARHAILALS @%&.hﬁ&r@?&moﬁgﬂ oA BUShaRUnAaRbig W ap

52. Conbining wap 54 surrounds to plug wap as well as the remaining

conponent s r@badihe é&ﬂﬂoherﬁoﬁ'ﬂgﬁqalbasflhq t ffvor th%Vﬁ{aldsﬁe#ﬁpﬁm% tyaskiRg Pl ug
wrap 52 or to the outside of the cellul ose acetate plug 50 for inparting

flavor to tfRetidghette snoke as it 25 15 August 2005 passes through plug
50. Alternatively, flavor may be applied to the conbining wap 54 in the
area of cel | ul oplavareeeading qompen& 17 cfricigabettel 10R wodiffarent ibal incoompisesd ed as a

conponent of the plasticizer of plug 50.
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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Figure 11 illustrates another cigarette 10F of the present invention and
~conponents.simlar to those of cigarette 10E are identifi edn]g‘%h S] OI ar
reference nunerals. Cigarette 10F includes a nulti-conpone i f4F
that conprises an upstream adsorbent bearing segnment 15 adapted to renove
one or nore snoke constituents from mai nstream snoke passing therethrough,
and a downstream fl avor- rel easing conponent 17 for releasing flavor into

mai Nst r eamsaARHiIRILBRAEES Bétved tb Bicaiabsomg dwelFliny oithe shekesimangsidhpeaiben 17 of
cigarette 10F is different in that it conprises a filter plug 40
posi ti oned gepivRes t20padexplaitcd@bavt. i vat ed carbon material 20. Plug 40
conprises a relatively or highly inpervious solid cylindrical rod 42
surrounded by aOh®er maréfaveof perforations G st abeud thetnklio ropide bofydifufien
construction and function of plug 40 is simlar to that sh in Figure 9.
However , t loéthe! mginatteash smeks by mngamealrlanq acgdyaion °ffﬂi‘9a€6‘P“‘HrP mﬂ@ ‘c‘:%nb. ni ng
wrap 54 which is released onto the malnstreaH\§ (E paz{'l a?e
conponent me%ied\ﬁwr@fea@k@ﬁpl\/@"t"ﬂ?@ r?‘@ﬁ@?ﬂm e ‘PBB'?;&: %'V?'X(? K Gigarette
I OF may be 45 mm and the nmul ti-conmponent filter 14F may be 38
nm The Ierﬁ@f)f@“éfgaﬁlﬁﬁaqq{pgécoﬁ'g‘%ﬁsdEB’?ﬂ)%H‘éfFlts of filter 14F is as fol | ows:

“olug 40 Z‘Ciéaﬁ?ﬁ adflana fevormgepiipS Pathenl/ A gy ehbindet ik 7, S1C TN
10F, the SN hé ngk%rgﬁlg cg@ﬁns%s a ;99? E% QJP c%lﬂfogé’gget rt&\fv?%ﬂdmpﬁhﬁ'hé’tﬁat@nd

m xing witH* VE fal |on|nt e approxi mate range of

45 10 65% c.@ﬁ%%ggg%p A5 SR She bR pGacR i Ypsizn | PREESES | he

dvel | tine S anongst the car on ~granul es 20, as expl ai ned

above. One oL tﬂ'{e[]rﬂ h Qkfbueé'eﬁ B é\’tthé’éléaraﬁes%tho@ﬁ intHifuiiés 2,1405,18 ar@ 940 provi de

bot h dil ution mal nstream snoke by anbient alr and a reduction of
the amount pf, d\ﬁ%@l@ﬁﬁl"posﬁﬁﬂblﬁttﬁg rRalRdtiRaneRbicc Wnfoke \fe Ritavirathraughr theluces

producti on an | 1very of particulate
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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- (tar) and gas phase (CO constituents during a puff. The additi onal
flavor-rel easing component 17 of the multi-conponent filter 134y,0,di4lg0514E
preferably conprises a plug 26 of cellul ose acetate tow of |ow particul ate
efficiency together with one or nore flavor-bearing threads or tapes 27 .
Plug 26 is l|ocated at the nmouth or buccal end of the cigarettes shown in
Figures 2, 4, 5, 8 and 9 in a downstream position. As the mainstream
tobacco snmoke i gcen théprRIdeRt ikveatiort ap ddspracticedpith cizpraties vdVaRRYS; s
released into the snoke to produce a desired effect. As noted above, U S.
Pat. No. 4,28kmffdncekTemonaigataids hewel as wiger Asanvdie te piesestinyadon Bobacco
snoke filters that include threads and tapes with flavorin?_naterials.

Wil e this paremy practas witewmfavdred tobacesdrods dlaverse iohseer M3 eelis Ance with
preferred enbodi nents, it is recognized that variations and changes may be
made t her egdntemfliiedt departing fromthe invention as enconpassed in the
clainms. In that regard, the plug-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 nmay al so conprise a conbination of
carbon and fibers.  Also, the plug conponents m ght be constructed of
filter materials other than those specifically nmentioned herein. The
ventilation m ght be constructed using known on-line or off-line

techni ques. 27 15 August 2005 Moreover, the present invention may be
practiced with cigarettes of various circunferences, narrow cigarettes as
well as wide. Also, while the present invention is preferably practiced
wi th unfl avored tobacco rods, flavored tobacco material is also

contenpl ated. 28 15 August 2005 WHAT IS CLAIMED IS 1. A cigarette
conprising a tobacco rod and a nmulti-conponent filter
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conprising a bed of adsorbent and ventilation at a | ocation downstream of
said bed of adsorbent, said bed of adsorbent and ventilatiqg « qgg&@@ggted
and arranged to substantially renove of at |east one snoke constituent
from mai nstream t obacco snoke as nminstream snoke is drawn through the
filter, and at least one flavor-rel easing conponent constructed and
arranged to rel ease flavor to mai nstream snoke, the flavor- rel easing
filter conponeqNHngggnJ@ﬁgqu downstream of the said bed of adsorbent in a
direction of mainstream snoke drawn through the filter. 2. The cigarette as

oinclaim1, wherfei nAsaHﬂeﬁ@%%n%(a%Béﬁco' Rl 4ees ﬁulhfcbﬁ&\é@r'iéﬁ@tﬂit@:ea“ ng,
activated carbon e cigarette as in claim2, wherein the

flavor-rel ganpithd & bécesr 206EMEAY veritiREbhaESIcdatioh AyAnaREM? 84l Bed bf | ament
| ocat ed downstream of said flavorant-bearing, activated carbon. 4. The

cigarette adsorbert| 8hith Bad whadsirtens and bedilatibn adastrueRat ands afthrgeased i n a
cavity defined between a tobacco end filter conponent and a central filter
conponent , sulsstanfiallyaembye ofat |aast arecintake noretitueei frogn mbinstesast folceo smblkeed. 5. The
cigarette as clainmed in claim4, wherein said tobacco end filter end
conponent s Majsesn wikede drawsadhuugio Hecliterr and, atdedst ose flavosireléasinge r
conponent having an end portion adjacent said of adsorbent, said

filtrati onCempanentraasiuntedand agarngsr ¢ ralgperciiaver o mednsiremnsmaeie, ibguﬂwcum of said
central filter conponent. 6. The cigarette as in claim5, wherein said
ventilati oFP"?ﬂ‘f"lgif'@e’r%ﬁ@”@F bgigg Pﬁateggwnséfﬁé”\m%aﬁ tegiofiadrorhent | ©&hponent
filter further ri ses nout h end filter giorrponent downstream of said

central fi P'feéﬁt'O'&B ginetrRam yaokesirayHicquaB fiesfiter. The cigarette as in claim 6,

a1 d adsor bent bed %%%garfehemﬁ it qu%ﬁ'rsg o aftorkpnt udRR "o

parti cul at g Joi‘éntt-i) %n’m% P’a c 8. The cigarette as in claim7, wherein
~the level oOf resrs 2 5t sai d

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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nmout h end conponent and said central filter conponent is greater than the
resistance to draw of said tobacco end filter conponent. 9. }Hl &igﬁgette
as in claim8, wherein said ventilation conprises a circunféere al "fow of
perforations through a tipping paper, said tipping paper attaching said
mul ti-conmponent filter to said tobacco filter rod. 10. The cigarette as in
claim9, wherein said ventilation is |ocated at least 12 mmfrom a buccal

end of the cigajett e lidareddfs iﬁ}:lgr;?jﬂe Q,Wh%réi‘ﬁfég{i‘to%@éo%?ﬁlté?’@%rﬁéﬁ%, statﬂﬁ

fl avor-rel easi ng conpon&nt I nc a cel 0se acetate ptug w

flavorant tharfRkr cdrhponbhe sfi SdoRichoedBink Baid hdLiR ehd filkdr 86 Rbdheht e of

fl avor-rel easi ng conponent 1 ncludes a cellulose acetate plug surrounded by
plug wrap v barfidi@fidaioniididney.Pl g wrap. 13. The cigarette as in claim
3, wherein the adsorbent-bearing segnent conprises activated carbon of at

| east 90 ng in @& fulrhycifarkless 6 aBii 1,iwbereinlthe lelbief fdsBaineé foriras of saidc! ai m 3,
wherei n the adsorbent bed conprises a high surface area activated carbon;
at | east 9thouthlend@omigorant grivesaidesntod filka cammamehidngreaieathfinuihk yesistance &d
condition or 160 to 180 ng or greater of said carbon in a 85 filled

condi ti on draw dfebiddobactd endfiter cergaomett e as in claim 3, wherein the

adsor bent bed conprises a high surface area activated carbon of at |east 90
to 120ng in ful9y fihe cipamtiedas iroglairg B, 18hesgigusaid Xeailiativg. contpsises garett e as
inclaiml, wherein the nulti-conponent filter includes a conponent in the
form of a prawgferentiahrawefgerorationg frerdRiativPBo PRRATsIaId tHRING PaRRM GlAEING | v
circular to generally annular to thereby produce an increased pressure drop
and increa@gﬂ“@wmpqn??@"%ﬁ‘wﬁﬁ'pﬁ&an%r ef tfacco snoke in the filter. 17.

Th i tt i | ai wh in the multi-comn t fil i.nclud
e om0 o Bhdas S Rt BB RS e o
t he

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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adsorbent bed. 18. The cigarette as in claim17, wherein the plug providing
the flow constriction dowstream of the adsorbent bed deflqg§u§ﬁﬂqg@ylar
flow path. 19. The cigarette as in claim1l7, wherein the plug providing the
flow constriction downstream of the adsorbent bed defines a central flow
path. 20. The cigarette as in claim17, wherein the plug providing the flow
constriction downstream of the adsorbent bed conprises a concentric filter.

oL oL L COTRCRhe Lok o B TSI B S RB Fefap B P
absor bent B&ﬁﬁ#ﬂ%ﬂt r%ﬁ‘.ﬂ%ﬁ%ﬁq J?%V%%qéﬁiﬂﬁgr Ul it & ft}a% 8¢ ¥orh ’beh%;\ﬁgf ange

10- 20% and esser ci ng segrrent I'nc ud| ng

constri cti Q%ﬁdrovg%%}a'n hlar fohfﬁ?v'gﬁpgrddﬁ@%%hg@@ | nducséln‘?é Qb gfated at an

i nternedi ate | ocat’l on ong sal d i ng segnent having a

particul at ﬁ\c%&é&&ﬁé]%é&rﬁ@ﬁsﬁe@ﬁ&@ba%o dfoidmeam@ra flavor rel easing
segnent at a downstream | ocation along said filter, said flavor releasing

segnent havi ng 17, parhd &gdrati®asihlciamh 13ﬂmérénﬁ1thbhﬂliﬁ-adﬂﬁ|§bnbﬂtfm@P/ﬁ1aMbs% | esser
RTD; the | esser RTD being | ess than an RTD of the RTD i nducing segnent. 31
45 August 2€MFondat inTihe fornh tof -acsiug proeidingfa R rcoastrittioncdonngirésy oiileyr ei n t he
ventilation is adjacent an upstream end portion of the RTD-inducing
segnent . 23dsofbent bad.ette conprising a tobacco rod and a nulti-conmponent
filter conprising at |east one adsorbent-bearing flavor-rel easi ng segnment
- constructed and8. ar Teengigdratte aslireakin flvawherdimttioe phigngrovidiam thelilwco snoke
and to renove at | east one snoke constituent from mai nstream tobacco snoke
as mai nst r EFisHekdownstraamwhtheradserbeyt bee defines aa ennulardflost patieast  one
additional flavor- reI eaS| n segment constructed and arranged to rel ease
added flavor td9%mi hRg ndk & cleife tddahereimaie plugyprovigiop chs i fiay

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.

2. A multi-compoﬁent 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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segnment being | ocated downstream of the adsorbent-bearing flavor-rel easing
segnent in a direction of mainstream snoke drawn through theafbldebos 24
The cigarette as in claim23, wherein the additional flavor-reléasing
segnent includes yarn with flavorant thereon. 25. The cigarette as in claim
23, wherein the adsorbent-bearing flavor- rel easing segnent includes
activated carbon with flavorant on the carbon. 26. The cigarette as in

claim 23, wherej thge dHRRLARPIRERT 29 ih | RHAT 21, VHPAS itR vaRIBABATs | ncl udes
three filter conponents including activated carbon with flavorant on the

carbon and a@ﬁbémlaﬁigstaé‘emﬁ BhEpdrioh Gt HETNEMHdEciAgseppasi te sides of the
activated carbon. 27. The cigarette as in claim23, including tipping paper
surroundi ng thezarul | cigRkie dpHsifd lat ®baccanebdpend @r atulticgosmponerit hittet | ppi ng
paper downstream fromthe adsorbent- bearing flavor-rel easi ng segnent for

i nt r oduci ngomptligirgnat laast onadsorbentbearing fatarbeleasing seppient dorsnctedhandigh t he
filter. 28. The cigarette as in claim23, wherein the additional

fl avor - r el easngeg to seieprerilavominib nwirstrears thbedocsmokacad ta removegt iedst Bng | avor ant
thereon. 32 15 August 2005 29. The cigarette as in claim 23, wherein the
addi ti onal sfrioks eenstibleabifsom gnainstrgars iebacer smekesasmasireand s@okecistdsawn pl ug
surrounded by plug wap with flavorant on the plug wap. 30. The cigarette
as in cl ai throah tap flesi andia leasless padipnalilayen-rlpaping $egroen gpnsiustpd ard g nent

i ncl udes car bond&ﬂganul es with flavorant on the Iglqran | es.. 31. The cigarette
ao in ol ai ATSRECAIR EHeAS AHed TRYSEOESTERE STRE Al sdston KO PIREIRG. g ot

i ncludes at | ea L 90 to 0 my oré)?@eater Oft sai d arbop i.n a ful Ly filled
condi ti on SPOMEYH PRI Psptefgoupsigam.al e adsorient-heannafigyorTgiegsiegssanent
condition or _hetter.. 32 A cigarette c risi t obacco rod and a

i 11 - compaheATedP puaneliaf) Bt BBlEh e Hhef

24. The cigarette as in claim 23, wherein 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. The cigarette 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.

32



a bed of adsorbent and a flavor-releasing filter segnent |ocated downstream
of the bed of adsorbent, said adsorbent being flavor-bearing apdst 2005
conprising high surface area, activated carbon so that as mai nstream snoke
is drawn through the upstream portion of the filter, gas phase snoke
constituents are renoved and flavor is released fromthe adsorbent bed and
thereafter additional flavor is released into the nainstream snoke as it

passes through jdie fay a?étf%'dé‘sgﬁi Bin bﬁ,t\ﬁlgeréﬁqgiﬁe%tddigﬁﬁdl tﬂ%&orlfagée%ﬂd"“ on

arranged at a | ocati on space ownstream from adsor bent So as to

| over nai n%&grﬁém@[ueabga a&:(k),fate% %dé%%@blﬁ&%ohﬁ@e@dﬁﬁ{g%wﬁ%ﬁorﬁ%nﬁﬁé d carbon

bed conprising at ast 9 nmg- or greatér of said carbon in a fully
filled congugivagp.or 160 to 180 ny or greater of said carbon in a 85 filled
condition or Dbetter; wherein said cigarette achieves a significant

reduction in a 3rs Fhesfafarsad irielim ab, vhéeremaihasidsementsigaling fidvorld August
2005 33. The cigarette as in claim32, wherein cigarette that achieves

si gni f i cantreleashdssgimentintlodegaariphasanulze wdth ilfbveattondhe glarulemi nst r eam snoke,

i ncluding 90% reductions or greater in 1, 3 butadiene, acrolein, isoprene,
~ propi onal dehyde31. adhglcigardtiei & jn bleinz 8bewhereinutbrcadsndesi-iaadng fladt: The
cigarette as in claim 32, wherein ci qar ette that achieves significant

r educt i ons réleasijesepmasidndales el leaat A0 18§ mpvegraleneispidsaboniniedullyififed udi ng 80%
reductions or greater in acetal dehyde and hydrogen cyanide. 35. A cigarette
conpri si ng canditipy 80 futBOARg oBoraRtet of saidipathean 2 BP filesicopditien rdelier-  a bed of
adsor bent conprising a high surface area, activated carbon so that as

mai nst r eam smok¥-i sAJFIGHARTE IFPEREHNG Fetohpeaer dnapsh 2t MYl-comperrit filtet o1 | gas
phase snoke constituents are renoved; filter ventilation arranged at a

| ocation sFACEPHownst ream from t he adsor bent

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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bed so as to | ower mai nstream snoke velocity through the adsorbent bed; and
sai d carbon bed conprising at |least 90 to 120 ng or greaterlgﬁh%@hqogarbon
ina fully filled condition or 160 to 180 ng or greater of said carbon in
-a 85 filled condition or better; and said filter ventilation being spaced
froma nouth end of said cigarette by at |least approximately 12mm wherein
said.cigarette achi eves a significant reduction in a gas phase constituent

of the i nstf eamAnliEra®as f ULz GAIRANEReR) 48 SRV LiiicaiO P | 10

at | east one a avcbr- re ea I'Nng segnent con truc ed and

arranged tQoJ Sh&ash §d g% Rise ?ér%’utu%@b rtgttﬁge}ﬂaiﬁﬁgaﬁpgmﬁ@kiﬁci@&lﬁ’g lgfoy emove at

| east one snobke cons ent August 2005 nai nstrean t obacco

smoke, and raduchi®@sbr %’F@até"rdﬂ"l t ostadutetdiagoracfoféneaebmne eEf@r&aam@w&at ruct ed

and arranged to rel ease added flavor to mai nstream sno the addi tional

fl avor - r el eagiongrils PaRRIHe, RieRd ah@Sigiefd. downst ream of the adsorbent-bearing
flavor- rel easing. 37. The filter as in claim 36, wherein the additional

flavor-rel easi g agtRatettel MHCINUESH IR Whemwirl bighlety thia Richiehey significadB. The
filter as in claim36, wherein the adsorbent-bearing flavor-rel easing
segnment i neédudcmsaiat gasaplesbec earistiuents tdf thé avainsteamoambke iceluding 8030. The
filter as in claim36, wherein the adsorbent-bearing flavor-rel easing
segnent i ncédudiansohgreatel in acetaldsbpgio apthhyirogenlcyaiidgy acti vated carbon with
flavorant on the carbon and cellul ose acetate tow conponents on opposite
si des -of the addbi vafeegarelig isomprisiy aTlebadep| fogdr angs aj mulgicampemdt fitffer ei n t he
additional flavor-rel easing segnent includes a cellulose acetate plug with
flavorant CREPEHS: 41. The filter as in claim36, wherein the additional

flavor-rel easin
gbed ofa mgsorbent 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
tully 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 fiavor into

mainstream tobacco smoke and to remove at least one smoke constituent from
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I ncludes a cellul ose acetate plug surrounded by plug wap with flavorant on
the plug wap. 42. The filter as in claim36, wherein the 5 auoust2005
adsor bent - bearing flavor-rel easing segnent includes carbon gra u?es W th
flavorant on the granules. 43. The filter as in claim42, wherein the

adsor bent-bearing flavor-rel easing segnment includes at |east 90 tol 20 ny
or greater of said carbon in a fully filled condition or 160 to 180 ng or

greater of \saide £ATH0R Bri85arld L SOt B dkiBRalavBEldiding Rgment

constructed and arranged to release added flavor {o mainstream smoke, the additional
flavor-releasing segment being located downsiream of the adsorbent-bearing flavor-
releasing.

37.  The filter as in claim 36, wherein the additional flavor-releasing segment
includes yarn with flavorant thereon.

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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