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1 SMXKI NG ARTI CLE W TH SI NGLE PI ECE RESTRI CTOR AND
CHAMBER BACKGROUND The present invention
relates to ventilated cigarettes, ventil ated
cigarette filters and 5 nmethods of mmking the sane.
SUMVARY . According toj an aspect of the
invention, there is provided a filter for snoking

~articles conprising upstream and downstream pl ugs of
f i BMOKINGtARTIBLEWH HRSINGIL O PIECERES TRIC TOR ANTDEHABMBER
t he hol | ow nmenber having a frusto-conical section
extending froma central portion thereof to an

BACKGROUNEAM end and fluted section extending fromthe

central portion to a downstream end,

th
meS@rgs%dp\é%tiogé'@{a{c%tq Hwi@@%glg@;ﬁéﬁe& Vﬁgp@egrqlgqr%t@sﬂlters and

methodWheAKHPHE Bamemmuni cating with one or mor e voi ds
between walls of the fluted section. Exanple

enbodi nents can provi de snoking articles having a
suMMRARN er segnent that 15 establishes both a desired
resi stance to draw and a ni xi ng |nstre§n1snn

ACSPFOingnc: RSt &1 the isemion; (1iss é,s PRVISPH Gt BiSrdgr stigkng articles

compnizlhbt Qﬁstﬁe%ﬁmfds o@ﬂﬂst‘ﬂ@érﬁoﬁ 'g:Qf of MiléMGnAbed) bihdi t 1 Bollow member
and snmoking articles DESCRI PTI ON OF THE

therebeiagl.NBS BRIBNNCTIDRE Pavies gt SUsieonsAPedPleang gm a central

portionVth&8WoPfo an Rp&F&Ink @fd e aRikde Sdctiomickidntiing fidnP Bhdgentral portion to a
aper having been partial]y unravel ed.
downsiream end, the frusto-conical section including one or more orifices therethrough

communicatlng with one or more voids between walls of the fluted section.

Exafnple embodiments can provide smoking articles having a filler segment that
establishes both a desired resistance to draw and a ‘mixing of mainstream smoke with
ventilation air, such filters incorporating such filter segments and methods of making such filters

and smabking articles.

BRIEF DESCRIPTION OF THE DRAWINGS _
FIG. 1is a cross—éec_tional side cut-away view of a préferred embodiment, with the

tipping paper having been partially unraveled.
FIG. 2 is a perspective view of a preferred embodiment, with some internal features of

the filter shown with dashed-lines.

-FIG. 3 is a representation of a method of manufacturing the cigarette and filter of the -

preferred embodiment.

DETAILED DESCRIPTION -
A preferred embodiment provides a smoking article 10 comprising a tobacco rod 12 and
a filter 14 which are joined together by a tipping paper 16.
- The filter 14 comprises a first filter segment 20 adjacent the tipped end 21 of the tobacco
rod 12. Preferably, the first filter segment 20 is constructed of a fibrous cellulose acetate (CA)
tow or a plug of cellulose acetate tow laden with activated carbon particles (COT), béads or

other absorbents.
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FIG 2 is a perspective view of a preferred

enbodi nent, with sonme internal features of the filter
shown wi th dashed-Ii nes. FIG 3 is a
representation of a nethod of manufacturing the
cigarette and filter of thet&5preferred enbodi nent.
DETAI LED DESCRI PTI ON A preferred enbodi ment
provi des a snoking article 10 conprising a tobacco
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first selgileh£20 GR WEesdns2df Aneava fﬂiﬁatﬁwﬁﬁinsltﬁeﬁpﬁﬂn@@is 2tavaf thidigh the filter 14

. tobagco rod 12 r ef er abl flrs Iter se nt .
curing 5oPG. JBRSPPUL Bl SPOBER: 17 BHESELR Ml LU 5P aEd iakizam porton
24 and @WIusd dowhsteeai pekibh WE0SEha felkedtdowinstiedradestion tdn include one or

more %‘iag\lggbﬁggjfa%gp%gllg %tra i'rg'! ﬁ; {gET)TEef arpd%tg? cr) tg\tﬁ%%rpgr&f" IEr segment
22 is appriximtatblyldgaal sabsaitheRitdr N 4dowensthaedenousdr peripheries of portions 24,

25 an S SRR 22 el 5 SO R i 5. PR sconcs e

segme@ltlzz lﬂlﬂ]'th%r ]Ehd:fdd)as ohB&r seeensteferdiile st IsagrtWﬁtogﬂé’es ¢ buidestions about
0 rusto- I ca artion 24 a
the ruBiogans A BaiEE U Tp GBSt (RGP ?%a&ed%mgﬁwﬁe%ﬁtfeam frusto-
conicab @ttioAN24 akith IBEULE nigie & thie fDke (oF dN6its™Pr28 defined between the
non-pl anar walls defining voids 28. The di aneter of
the second filter segnent 22 is approximtely equa
to that of the filter 14, such that the outer
peri pheries of portions 24, 26 and any (optional)
plug wap 29 are adjacent (abut) the tipping paper
16. The second filter segment 22 further includes one
or nore, preferably at least two orifices 34 at
| ocati ons about the frusto-conical portion 24 that
communi cate the interior space 25 of the upstream
frusto- 10conical portion 24 with one or nore of the
flutes (or "voids") 28 defined between the WO
2008/ 017960 2 PCT/ |1 B2007/ 003165 :



downstream fluted portion 26 and adj acent portions of
a plug wap 29 and/or the tipping paper 16.
Preferably, the filter ‘14 further conprises a
__mout hpi ece filter segnment. 30 at the buccal- end of
‘Y‘?F‘lﬂﬁlﬁl"i@ and one or nore raws of ventilatiof® W2%(5’00316“
32. The ventilation holes 34 are at a |ocation al ong
‘the filter 14 downstream of the orifices 34 and
dowrptrea:e rﬂatﬂdymﬁioe 2prand siacpasRediona oha plya wrep 2Hend/pithe $ipping paper
16. ("voids" ) 28 of the downstream segnment portion 26.
Duri ng puff on the cigarette 10, mainstream snmok
[ sPrefegm!y ﬁheofl*ﬁef Aé f%ﬁaeeraprvsga aypoythpiese; fier seament 39@* the buccal

end &ggﬁ@m%h tﬂt Be&d éﬁhé &tm&@m?@bf vt aHoA Ho{é@ n2i rrhf) vEMRIISPAGEs 34 are at
a ro e orifice .
a ocGiir Fos Dif e #h BOWBSRET §11F S11es CHGTT BYraBfare in superposed

relatiomteethe figred (teoids”L28esf tli’éBdmﬁnstrbmn deymait pedion 3@gment
enlfnng gt ILgfnonattﬂg c?og%é&r] %tf 0e ragm %ﬁ'ﬁ sm%ker]lstcﬁgﬂnvwé the obacco rod 12
into thefiles 13 throddhdhe Gast $dgatee\ti2@ramd1’$:em mmm@ Aaprce 25zangd hlnmugh the orifices

34 O%QWPSKH'%P%{EJ ﬂ?omgtsg%rﬁicﬁ(eﬁ E%g"erfé;nte %ﬁ‘ lﬁngH eltltgﬁng the ﬁlutes 28 of

the @Wﬂﬂ@awm pastions 2y ﬁ'ﬁﬁht’"al“§tf¢°@? fraeketis r@@da’mhu ‘@ﬁt“ﬁ%"ra“' thatis

drawh %hrolibit RS vgrﬁﬂatlmq{o%%sﬁ hreg 'ﬁé’rl}llateHV\ﬂalﬁgt}eaﬁf sPBRe (slihen drawn
flutes m ght be arran instead (28, 28" in Fig.

through the’l\?B‘i"g‘hFl“?’F&rf'tP'bEH‘rd‘3f‘it é’égaé?t@ % so a possibility.
Alp rti@a‘ grefefdd RRibediaht, files dewmasban ditérasegmbnttil eorsed e establish four

4 15528 o RS B8 D5 £ o AR unt he Rt ips. 20"
Fig. 3)o Mokamaufmasdﬂwtas areRédao a possivility( t r ade mar k) r ecessed .
f 'A E'%Fen%ki %ﬁé?fd for 86n Ll:tfofn o‘?ﬂ{e%léﬁorm fh’tgr Rt ??;*é’%"r%ﬁw wrapping

mat er used suc
papep@uyrp Gl pwnmqremaamfe 10h1é3n1m KB.00% cb'?f-h\)\é'vféﬁ p@ﬁf&tﬁ"@llm tgethg!, used in a

Parl:&ﬂé’r‘thra@(HaFkgﬁ"gcééﬁ’@J‘fﬁeﬁ‘lé eticO BB pERb&Y bﬂb wr‘§p9 However, other

| ul ose acetate fil amentary tow nateri al
mate@%arvﬁ%  FRd SR IPEeneS @g%%vl%af%fﬂ?a'&@ Ppsipven stable
f[berdﬂzgh/o@leﬁﬁmde)d HEnyRildy Ifmdamdieaal ROl yailaipsd atfate filamentary tow
I rst ter S C?g nt rev
of

matefdlr Frpairok, i atoll B 5P aE BB i o ppvomine
and/@fpolyhepgenond f| lter segnment 22. Preferably, it is

Coﬁ'%t fi r%cﬁl{%g $ &'io‘%é&%&m@‘i&&%&& p% ¥Y0§S)fan!j (ﬂ){% like fr?m clogging the

I Cl en e ace
orif G@ﬁ 380i0he| eeriopd fi @féﬁegmamwr&fﬁwb@s@wm@wteddé ﬁelbﬂose acetate tow

of oW BaftPYABPLRGENd! IdEr céﬁ%g%nhce?rge't%wpﬁfeﬁ%r abhiyr er flfament and -
constructed from cellul ose acetate tow and is o

35008 otal depient dhe rroutpisse filteresegment &) lsLﬂr®‘§@bb{é€P§f@‘qdd‘Wm cellulose
acet#hé tdtv Qn@@bﬁlbwﬂﬁrtmfuldté@ﬁﬁbn@nde BoEH0oéed hédtatd @B &F 8.0 denier per
§s§(§do { oI es 32 are preferably | aser -
ﬂami‘)'gra'f1 c}ﬂ@ by known online | aser perforation 7
t eﬂhmeqtlaﬁon tiddeeSE are prictergity fasermpagidrativppmade bakeowe anline laser

pertofi i IRRAHEE oo, B RRC) ifhadbol iy S BIRE e,
p_r"ﬂ‘m)@ré!cm %4 mgpyobe nedatest archpligned kelaijviet fo theflutdsa28 euch that they
prom@ig&nﬂing%g n‘Fah’Etréérﬁ &nth Bsrf\tﬁétfoh I’ég a%ﬂ’tlt\é)fllﬁéﬁa 2Refthng now to

n-or In temati ve, he ori'fices

FIG. gr inaalsitianto 'rdtheeaitﬁmﬁavenghe s oI mrwgaa Jtcaémt mainstream

smokeU fdwaee aﬁﬂgérﬁnﬁjrf%é’é re@oﬁngoawm&rmfrém emterapbém@m such that
such that” inpaction of nminstream snoke is

'mpa#@wqi@?aérwewa FBPEe & Prargi te M PGBV DR '%&?fﬁoeﬁ'r@&mo?f particles
of tat &8bmf theMiifdreaRi Rdecand STDikRa8H @mbke patitie FReatiskRiency under
h %artl cle | Itraf_%/ ?n effl ci ency under higher flow rate
igheg floy sate g afﬁ?f PULYIVRE. WO
2008/ 0179603PCT/ 1132007/ 003165 The cigarette 10
and the layout of its filter 14 are conducive to high
speed manufacturing techniques including those taught
in US-A-4 357 950, hereby incorporated by reference
inits entirety.



Referring nowto FIG 3, a nethod of manufacturing
the cigarette 10 includes production of a continuous
hol | ow t ube 50 which is fed through a set of crlnping
wheel s 54 whose perinmeters format their nip th
WOZBRONEAY i oned downstream #l uted portions ZQCJFB?ﬂ@mBﬂﬁ
second filter segnents 22. Optionally, a plug wap 29
can be added using a garniture 56 or other expedient.
AThasigare8 10 gndbthpllaypeiddf itefiltes tl4igre endugive torhigh speed gwinufacturing
t’echnﬁkeé ﬂﬁlﬁ&fh% lﬂio%)e taRPr U594 B‘&‘ﬁ@.‘ﬁ? ‘Px@fe%?hnd&?d&ét@@ b?‘?fef@tfence in its
~ the secon [ter” segnent . fé 60 severs' the
entireont i nuous, cri nped rod |nto 2 up plugs of second

f Rbfeﬂ’l’ng%@ﬂ@ RS ﬁaameglgod of‘MHanbcﬁﬁlﬁg ﬂ'@‘ﬂi@dﬁﬁfb M?l th&]u&slﬁaoductlon

lugs of first filte
of a Senlidias o FlubG ORI e 5"20“@(5 3 SEoHCHNRDe Fhesis 54 whose
penmSt@@nfﬁﬁﬁ Sit $héir n%)?theaﬁd'emeﬁﬁtlnﬁedownﬁtl‘mﬁ? t&]ﬂeqb |ptl|§j6n5026 of the second

fer SRR qOPepef. 2 P b5 28 Fancs adche G  gHyng 56 or ot

expedidnppadaser 58 i2 eoyplolyed tecestaldidh thidorifigesi 34 iap mcaﬁg)n(ﬂ bputthe frusto-
conlcegl g’r {185 I5‘4%1‘ S%CQI?&;I fe} %ﬁgmélm 2§h F@Rrﬁfesﬁvﬁ Sg té@&ﬁ%ﬁﬁ&fa crimped

rated ventilation
rod mt@r%m plags of secanddiltensegments@d, 23 apichuare gamanae with é-upgjugs of first

filter s\é fn¥nts 20, 20’ W& sreadaldred ﬁrh@:e %ia@e %f th%@u@&ééoh@ ﬁﬁer%@gments 22,

n ran from0.4nmto di aneter and

22 ang; pENE] Wi GOHR-EUg LETIBEIGE SIS Ol e -up fiters 14,
14, PHIRVSf tébaBeo radls 12€a3tard QpFacEitteP-up Ifiltgrsert, @4, and tipping paper 16 to

ref er abl mmto 90 er asured at .a flaow.
form P17 BOBERe SR ey BV 557, RATOCRA 14 SFUR MO iAgon poios 32
The ofdeeoftthe sfotemesitiaresdastebsivli maerfastoreasayt wrpr oduce
Vsrgférag} tﬁ’@ s%{? o# {?1% C[Iﬁ 4oéanq8$§é)?§6rﬂ'%ttﬁhﬁ4 tg' % éi‘r&lg i gcgao/ﬁleter and
nore pr fera € range of approxi mat el
are sig@ble produce a Wsmlepd gmgg of rqststgncgmjdrgwgggept lpast 5 mm water or greater,
prefer?IQIPSéOHﬁ‘l"ttb Pdmnh WehS 'n%a@é‘r@é[ ex el fBwNBES vP MBSHE IS whereas the

“filter and snoking article of elevated ventilatiQq
ventilgfiop tholge Gralsl utheved %“‘bﬂ“.m‘é%l%taérfeé“‘?%‘ca r"SW"?tR'F['J? the range of
approﬁiﬁfa'téN A9Y, 8E50%, Hdre pREGaIP Inapé tahgd ua:hndrmﬁatefy 50%Sto 80%. :

¢ P her W ane e RHE HFUAPEG O T BTYEER DG, TOGLEBE fter and
smokipg laptleoi\diead ventlatidnewith keeptable leetoofdretistates to draw (RTD) and
ntc f ing injection nolding in
with dgg%h P %%pﬁcgﬂuaﬁi%% é@égggﬁf@l nngI Jt| pl es of 2, 4gor 6
( v arpthet epodimest, mh)an thessesent! fiter shamensris Fensbiuged of polyethylene,
polyp@Eﬂgﬁes Snd! ﬁ'lgr]?e &nh& SRk rI"iﬁer"@%ﬁﬁl'ent Qﬂ%e&é&ﬁbateﬁ'déﬁlg%jectlon molding

secon | ter segments fabricated by injecti

in e-tmﬁslm-w@%m% afiria gpdePlenohZpf 1Y Sl&pPof lge 6.4p) instead of the
contlrﬁJBust:'66§s§ I HRERP gGﬁHeeSt Wﬁé\gtlﬂh whenorc b isBeshdviteh segments

upst ream and/ or wnstrea s of filter. . .
fabricEhg by BleC FOH S0 QPR pUT PoIEY P of B thickness and
mechhrictd tsref@N I N  Pehbihean with dthé h@sfréam ehdfwo rdowastreznd pagy of fiter

opt i [, .plug wra pake e ' .
ot SE 5 et AR b By 1P s poron an
any ogtivoal ugwetaplbee adarentiee éppingpaperctive in any way. The
S?R@ ﬁ)‘sgferr&? eerﬂtﬂﬁﬁ@n'ts rd Snelbiy S g!’hsmftnﬁeh Sn@PERHEht be considered
e precedi ng description, and
restfltaw ‘WQ!WIVWI Jive sgerk ofdie ipuendien s Gikerchy ‘Ihﬁlqppwqeﬁﬂ?“f‘?n gather than
the prre@&gl% S’éscﬁﬁ%ncéﬁﬂ gﬁvﬁfaﬁoﬁsnérﬁﬁ&ﬁﬁilateﬂt&@m@mlaﬁ% the range of the

Iter for-snoking articles
C|3'm%€#mt?‘?§ieﬁg° Q?)@F‘P@&ﬁﬁ’ Hﬁf?"blomnst ream pl ugs of filter
materi al and a hol | ow nenber therebetween, the holl ow
menber having.a frusto-conical section ext endi ng from
a central portion thereof to an upstream end and
fluted section extending fromthe central portion to
a downstream end, - the frustoconi cal section including
one or nore orifices therethrough conmunicating with
one or nore voids between walls of the fluted
section. 2. Afilter according to claim1 wherein
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4. Afilter according to any precedi ng clai mwherein
the fluted section includes four planar walls
defining four voids. 5. Afilter according to any
precedi ng claimwherein an outer dianmeter of the
frusto-conical section of the hollow nenber is
approxi mately equal to the gi aneter of the upstream
plug of filter material. 6.A filter according to any
precedi ng cl ai mwherein the frusto-conical section of
C'—:@Hﬁ hol | ow nenber abuts the upstream plug of filter
grl al. 7. Afilter according to any preceding claim
wherein the hol |l ow nenber includes a sorbent. 5 8. A
met hod of making a snoking article conprising a
filter according to-any preceding claimand a tobacco
1.1 od A Sidrdoneibkidg coiighes sempyisinge estieaimy ahg dbwnsiresgn plugs of
filt%nJ h%fé’ria?'%ggeap%gllm%é}gb@r {hlerlétbggvé%ﬂ,r ttHeoﬂol?d'\‘/\?j member having a
r o-coni cal “portion;
frusto-conical section extending from a central portion thereof to an upstream end

and fluted section extending from the central portion to a downstream end, the frusto-

~conical section including one or more orifices therethrough communicating with one

or more voids between walls of the fluted section.

2. A filter according to claim 1 wherein outer peripheries of the fluted section
and the frusto-conical section are adjacent a tipping paper surroundwing the upstream

and downstream plugs of filter material.

3. A filter according to claim 1 wherein ventilation holes are located along said
filter downstream of said orifices and in fluid communication with one or more of said-

voids.

4. A filter according to any preceding claim wherein the fluted section includes

four planar walls defining four voids.

5. A filter according to any preceding claim wherein an outer diameter of the
frusto-conical section of the hollow member is approximately equal to the diameter of

the upstream piug of filter material.

6. A filter according to any preceding claim wherein the frusto-conical section of

the hollow member abuts-the upstream plug of filter material.

7. A filter according to any preceding claim wherein the hollow member includes

a sorbent.



severing said filter segnents into 2-up filter
segnments; conbining said 2-up filter segnents with
2-up first filter segnents; severing said 2-up filter
segnents centrally to form1l-up filter segnents;
form ng axially extending orifices in the 1-up filter
segnents to establish comrupi cati on between the
fluted portion and the frus?o coni cal portion;
conbining two of said 1-up filter segnents with 2- up
pl ugs of nouthpiece filter segnments to form 2-up
filters such that the fluted portions abut the 2-up
8. pl ugs raéthoo wf hpikaeea fsirokieyg Aégewotrerising Epfiltey dcotrdimgdo any

R e

repetitively formlng filter segments having a fluted portion and frusto-conical
portion,;

severing said filter segments into 2-up filter segments;

corhbining said 2-up filter segments with 2-up fifst filter segments;

severing said 2-up filter segments centrally to form 1-up filter segments;

forming axially -extending orifices 'in the 1-up filter segments to establish
- communication between the fluted portion and the frusto-conical portion;

combininé two of said 1-up filter segments with 2-up plugs of mouthpiece filter
segments to form 2-up filters such that the fluted portions abut the 2-up plugs of
mouthpiece filter segments; | | |

tipping tobacco rods with said 2-up filters; and

severing said 2-up filters to form smoking articles.



