1 SMKI NG ARTI CLE WTH A RESTRI CTOR Backgr ound
Heretofore, cigarettes with high | evel s of
ventilation have usually had unacceptably |ow | evel s
of resistance to draw (RTD) unl ess sonme counter

measure was in place to make-up the shortfall in RTD.
In the past, high density cellul ose acetate filter
segments were used to address the shortfall. However,

such. filter eSMEYNSMRTICEEHTHIORESTRIEIGRar del i very
(FTCO with little or no effect upon gas phase
conponents of mai nstream tobacco snoke, such as
Badkgrdmod nonoxi de (CO) and nitrogen oxide (NO. This
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gas hase constituencies of mainstream
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I nvention - According to a first aspe
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Thi§ @BRfidrSteRed & WBRAR ARe 0T tRBRRFET) faBoP noldweedelivery (FTC tar)
mai nstream snoke; a.-filter attached to said tobacco
Cigg8iies- sai d filter having an ‘upstream end portion and a
dovw&ﬁuraaamh@m deskdbl®attitsad th that, wben opamptings ainge, iawill reduce

ntr cavity -l ocat.ed bet S u
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H:gﬂl@gﬂﬁmﬁte@f;lgsmd!sehmmer hasadrawipacke in RID b pmn@dsly discussed.

SuryPsLr S im ofo said cavity and including at | east one

LN g Q0 t heret hrough to deliver mainstream smoke

~to Admerohrwotg/fnahaspe@t pf theiveention thereds pravideg ar sthoking frticle
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Seco aspect 'nvention, ‘there is DFOVI

anob$@q§|dgwf|@re@m e o resdiichigy sgﬁnglasqfr%pémermﬁap‘edﬁatenal

locz!n"iet?i Qw%ﬁ%%@%vﬁ@éﬁd PRIudifg Bt REbEoreTtw @éssﬁ@é’lhbbéthrough to
defined within a cellul osic tube a d | ocat ed Fét
;&prt:on of a

deliyefj MaligieareAMURAODEIEL FAY AT ©apodiERActiis
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anc oS S8R e rend LnEh, B84 ROt S5 wa
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dovgstyean tent rpotthne faurestétr’tont elbmenidpeateth tipstieagnpldsaid cavty and in a
corfibh % nARBELy pBHECH KT Rufliddd b Gt & Bfuiaton zone ot o
locdtioh akong Seigreavity: af@r@“@é‘;ﬂ%’ﬂ PEsAIGEpsEicipeAleMeat i on zone

at a location along said cavity, said ventilation
zone conprising perforations through said filter

tube. Brief Description of the Draw ngs Fi gure
1l is a side view of the snoking article constructed
in accordance with a preferred enbodi nent, wherein
the filter tipping paper has been partially unfol ded
to reveal internal filter conponentsS. Figure 2
is a detail side viewof a flowrestricting filter
segnent adj acent a conpletely unfol ded piece of

ti ppi ng paper. Figure 3 is a side, ‘
cross-sectional view of an alternate design of a flow
restricting filter segment. Figure 4 is a

si de, cross-sectional view of another alternate



WO 2007/ 110650PCT/ GB2007/ 001144 2 - Figures 16
and 17 are side views of snoking articles with the
ti ppi ng paper partially unwapped to reveal filter
conponents of further enbodi nents. Fi gure 18
illustrates a process whereby filter rods are forned
and inserted i nto snoking ticles. S5Figure 19 is a
- side view of a snoking article including a preferred
enbactiontmg tofd tbind aspett of theinvéritibn.dhereshrrpeiled @ method|of aaking
I
a frftenrﬁgr%grlnegﬁf %ﬁrglg%opr gsﬂg@apﬂédrrﬁ 4 ﬁrspﬁﬁepﬁé&ﬁeom nﬁ]h & eYRdical filter
tuber pasing a flowaastrigting iter sEgnest in tbe fikgrehe adjacanktp gid drst fitter
se@ern?sgurc ‘ilrré?rsaldnﬁ‘l@F Fur@Er H&ﬁ‘udgé Etc%(ntysgkﬁ%nt B &igno® rd&ricting

de view of a snmoKing article
fitef egetn gnchepiplisbing euvatitrien AR a2 BRAUDY SR said Gpviy. said

verfilz Bﬁﬁmne"%ﬁ{p‘ﬁ‘slﬂ%b@ﬁorﬁixér&%rohéfpﬁid‘ﬁltepﬁ@)@r has been
partially unfolded to reveal -internal filter

conponents that are shown in cross-section.
r,gflggé& i8R of he Drewidgs Vi ew of a snoking article

i ncludin referred enbodi ricto |
{11 FigHe Wiack B VMO SEPKED BBy BABLToh R ggnoe with
prefiddetli éthbogiriéHt OlvBkerdint e rittee bping) paen das fhiceh epar’trally unfolded to

' ts that are shown in cross-section. 15Fi gure

conpo
reVE%%@fﬂ&”&ﬁea@Wﬂ"é‘&Ptaf a smoking article including a '
pr efiguree?l ierbaatbineie fidwvef rae dow i restoetingi fillee segendr adjacent a

as been partially unfol ded
Co"f"getle&\}'e'ﬁéqdrﬁ"%% ﬁpﬁﬁéjsééor tl]corrponents Fi gure
24 IFigura ie raawct:roseswtlemaloﬁevaofmaitgtrratecdétﬂgnlQigeﬂow rgstricting
fllteE g lLtter shown in Figures 21, 22, and 23. 20Figure
599855 perspective view of a T-restrictor insert of
t heFifuret &1, aﬁdamrqsprssr:tgmalewe\ﬂpf appther aliprpege design for a flow

res{rﬁﬁrll%ﬂ E?f’?é Fi gure 26 provides a general
Sentation of DAPTC combiner arranged to perform:

conﬁgnrer@ |gtaegge afeva ob,aee@plp% aptistenwith ge tipping paper partiaily

un\ﬂﬁﬂbgaafbt Al A0 GitdrBnTIERKALS ShlidkrgCa Bow restricting filterfSegiERt having
I's a representation of a dual hopper nmax (DH MAX)

GHW%W%YHE"%@en adapt ed 25to conduct certain further

fi | £8GreCOM A ISR & b GABKPY drfide tHolltihgaa dligrohdving a flow
airs of to acc r ods V\A%ethe

rechifionpice O 5 breteeied, pratbdsgentnihar e, s HPRUG R tarpeen
‘ parﬂéllytdhw@ofturride@rmtemﬁbﬂtﬁcrmgmﬁgm and tipping ,

operations. that are perfornmed o

Fi g 'P%reﬁgs -y greregreg et ogfexge@ﬁﬁ)rﬁglﬁg U RTD and
verﬁ:la‘trbmWf arealit sradlong anticle lcenétmctedmﬂthaiowpsstr@m \wttlat;w

segn i

vie Brres 13, ’r%%enréapgers% ?trafrons of expgr: r'ngr%lfy ?éeu?c?@ gél'ugse of RTD
andvdoitiitions ot arf undihsmaeléng arbicle cofistiucted wnthmérst@ram Yanélation-t er

ti ppi r%fp?jo?ﬁd Has.Degi Qréﬁvg'd?lénﬁ’okh’aﬂfé?{ éi@sd Mtﬁ’ tﬁee‘t’rgﬁih% paper

[ nte ter conpone nt gure
partiallysmepanper Jereypahfiter com ﬁqnem‘ﬁ pé%lfth@ranthodrnqnése r

SegpBlte 1565 WkRE AeR! 4rsMdding SlicdORil R 6RARBRbEr partially

unwrapped to reveal filter components including a flow restricting filker segment having

end-to-end symmetry.



10

15

20

25

35

Figure 33 is a perspective view of an alternate

enbodi nent of a flowrestrictor filter segnent. WO

2007/ 110650PCT1GB2007/ 001144 3 Figure 34 is a

v@ﬁg@p@ﬁ,{gﬁve view of a snmoking article includp@gchiRioeeiiaa
ternate enbodinent flow restrictor filter, shown in

Figure 3, wherein the filter tipping paper has been

partially unfolded to reveal internal filter .

cdﬂ%ﬁ‘eﬁg @nd 17 are side pipyg b soking agicles gith,thg {ipping parer partially

unwréffﬂéh'té‘ EbvaAItited ®ni d&ﬁéﬁ@ bharfhdiendbd |ﬁfeﬁ@t e enbodi ment
flow 5 restrictor fi

g 15 fietates ¢ @FOC@?WI‘?I&'%S%EI% jorR e todare a%ff {rpgiqdinto smoking

articled)f ol ded to reveal internal filter conponents.

Description of Prefe
rABUR 6,5 1 SEF SO Ao o BUREE 4 RE S smodiment flow
restrictor flish i vgiekain ﬂerﬂ!tef ipid) [sapek hasghek0 padiely wifdded tolteveal internal filter
[ o) es] nce to draw and/ or
compoﬁ%’\j}lsg]%gns n ém% “€ Cﬁ%"ﬁg hi gh speed cigarette
nﬂ’rmﬂa@@ trd mjsmﬁctlva vigwi gF & iTgestagherdnpertiof theditergdoyn én Figure 19.
C'Iﬂ%frthtI 8s 'Higigé‘gue%gb‘ﬂ R"®¥king article inBRbRG"d PRidrRdMbbodiment flow

) referred enbodi ment provides a snoking article
restnst;@oﬁltsa@nﬂw@m Hg Tier tapinccrppebirsibesn pAtialy e {oyeveal intemal fiter

comﬁbﬂ@ﬁl@ﬂia@&e%hbﬁnirf@oés@é&ﬁ&ﬂ rod 112 by a tipping paper
116. Preferab the filter 114 conﬁnses a.fir

I
F TGP 225 foRES Yiaw 8 = PR U MEING &t PRI Aomegpiment flow
restridfor filke, vﬁhe%élﬁthelﬁltér tigpingpppephacisech ipattielly wrégdento ré@l aternal filter
dom&g&rgam Eln porrt on. . grfr of the filter 114, and a
comRongis Mgl o1 % PWHH‘?O? et T ¢t or ' ') filter segnment 126
sifigae &8 ivet sideviewhef fisnskingrattiokoinchigingoe pfeifer[@lrembodlment flow
t
s SEOTER el ol G k1 SRS e e
COFﬂFfOIﬂB!D’f@r segnents preferably constructed from cel | ul ose
aqq%&?’& 24 tOW RfspBetflc dRIN SIr a W@ésﬁftdid)raﬁ%ﬂtof @e BfcP@h&In M Fgures 21,
total denier or less, for exanple. In a
22, aﬂ?g?‘erred 20 enbodi ment, regardl ess of the manner of
- COmgdre 6td Qrpeﬁf)?:?th@ viewofmaﬁresmclgcaur%glafof trei ilﬁet:y;héwﬂl tneffigures 21,
efficiency is preferably as | ow as
22, aB‘gggE'B‘f'%dmgz? AW%rably | ower than 30% even nore
prigfuee 2B providesea geharal spmsentaiiet o BARID/senbinei aranged to perform
r
comduﬂ g%gle;? cﬁ‘?&;ﬁgfeﬁgghgé@goﬁmaaﬁﬁﬁ ﬁﬁﬂd'thggr'ngﬁn%bnlﬁlg t hat
dé’rlgmés?? amamnrﬁe@éaue@ of f [dga WE@W‘I‘@% PbhyAXpghigh has been adapted
to co'p&{i’éﬂ B! 'f@rm%? ﬁfter c%nﬂfnrﬁﬁdigﬂ)é/ratlc;ng nfilsOMmE Sha 1t€ tiip Pirs of tobacco

ter segnment. 126 al so 1 ncludes a 25 tubul ar body
rods wii fhedﬁSL!thQf GornbinsAiéeTeam rel ati on to the annul ar

PaFigurkd QB and829 BRe rdprdiehtatiomoolythpsy turt@sr ¢&@rbihing |steheSand tipping

ity of e es 134 that are
operﬂoﬁg%}ﬁ? é%ﬁ?@?q({ﬁr&ﬁgﬁ?&lggkabout t he tubul ar body
S egora B0 304 SidleOiew3? a siivking ladislerhagihg iadibwnesifidtdrtiethe form of a spiral

ur r conprises a second upstream tubul ar
ﬂow%egﬁnﬁghrﬁﬁahp%BG that spaces the flow restriction 130

a powderiasrd nide vilive bhacenakingr artifle neluding 4 preferradi ¢mlgdiment flow

restri?@ngyﬁ?,gw%één tr%rﬁfe?{n@%g?’ 5 E%bé@ﬂtp%HIéquﬁfblhéé PELGLal internal filter

appr oxi nm prefera

comppppRBxi mately 1mmto 3mm A venti I ating zone
14ﬂgdr§ 383 Q%Is%@@cﬂre%é\rh oﬁa fibw %stﬁcﬂ)ﬁ/ﬁ(tér PRk Iﬁélﬁcljihg’ a plurality of
second and possibly th r ows) ventilation hol es

spirat {f\280dH t he ti ppi ng paper 116. In the preferred
eri@ee IB3N6 .o b&epsile vickd4r o euérdad exildimdnbef a flow restrictor filter
circunference of the flowrestricting filter segment
SedMESE are overl apped by (superposed by) at |east sone
of the ventilation holes at the ventilating zone 140
35 so that air may be drawn through the ventilation
hol es at zone 140 and through the flow restricting
filter segnent and into cavity 146 defined between
the fl ow restrl ction 130 and the rmuthpl ece fllter
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Preferably, the ventilation zone 140 and the hol es

134 in the flowrestricting-filter segnent 126

achieve a ventilation | evel of the snoking article of

Wb 20082ks025% and nore preferably at | east S50%kR:p0 001144
Referring now also to Fig. 2, it may be desirable to
provi de several ventilatingaszones 10140, 140' at

| ocations in superposing relation to the holes 13

pridaureiéd is & PETRBOTNG WMl ¢ 3244 NegPrigie trEVJdE‘Eé'?F‘eﬁ'Ee“iaé% embodiment

flow %%t:ﬁﬁurtfﬂ’ceﬁosmoﬁlﬁntm@;rm ewledreiv athe diltve fppihdiioapsr has been partially
rri now to Figs. 3 and 4, the

“nfc’l?ﬁgrff’lr‘f‘ﬁeé‘}f“tf%al f"%fx"@@? ﬁ shes the flow restriction
130qui@ s he af gides viow i acarholkdnmy amdsvmnlgmfg theiditharatd ambodiment flow
oo DU Yo CRaPE bR PLoh o B G5 R bty i
tore\@ahmt»mailﬁitelﬁrsgspor@nand 4). 15 Furthernore, they may
conprise a pair of partitions 128a' and 128b' that are
arranged internally within the flow restricting

- Detaifeld| Raseripdie wbRtefested unhadinggds/i de end to end symetry

qureéelﬂﬁ fd'[s%Wséc?%be&Heﬂ& f)ﬂobﬁi@rthé %QF@‘ft‘tof highlyt \%rntllated smoking -

onent having end to en facilitate
art'd% ngde$'fth @poqn&jofnrgﬁlﬁﬁgcq! o grﬁ%/{tar\df% PEQYIRISIR SRR \la\%@t'amgg igh speed
cxgaréttk&n&&ﬂ&rtwi'@tdﬂﬁﬁngﬂ@m epectfigerod aﬁm&gﬁgttﬂ&@hhg @quipment.

O 815 13 bR o s s

- tobaagb rodé1Daed arfiter hdeodrinenied Wﬂmuﬂesbobaccﬁd od tiesity a dpping paper 116.

Prefer%bl;{ He tflt% g’tﬂ]% rﬂﬁrsg? %bﬁg 3“%%} gﬁ%ﬁﬁﬁw a?\yl{pgﬁ'e rﬁ and Bortion 120 of
the falt@rs‘ﬂm g monthplece filker scagweht221gtglowestrpmpendpurtion ﬂ%@ftthe filter 114,
and éﬂt}é\b }'&Is{?'ﬁ;tl ?’%Qg'lctoﬁ"'ﬁ’%Hér%??n&%ﬁ%ﬁtuﬁ@@)ﬁe%ﬁ It r@%cﬁﬁouthplece

wrestrictin er segnent 132. In thi
filter spgBentHeL, 3'!%é2%ec|6n@'5uﬁ‘§’{°?‘@§ﬁﬁ‘tt dlen eRonralsy 16%&"?0?122 are low

par’[lc:ll%@e efEeHEleHiter s@b:ﬁéﬁbldréfeﬁblyhﬁinemd&ﬂfr@? ijtlulbslés addtate tow of 8.0
S ar e

rcupference in sa
denicii JBEHPN £ oA 1 PN VR BRI DT I o GORIBEr olfy Proferred
embddirheHt aregheithss pﬁ thé emenh&2o0f BynsBuction aof i fenpatticulate efficiency filter

segn{ég{? gaﬂglcetsf#;l/é )}5 Qf? e[tHJ ésfelf)w a3 Pé&t%lé ?&Lr%g{,yk?c%(?éé?ﬁan%h aven more
prefesabgyniewer 126, approxnmateiy 2ot eficiensr eln wheerghwuemteme figfw restricting
filter g%#ﬁgnﬂﬁ? éérﬁﬁnse QN 'aqgélarogﬁ%l?ﬂfowjl%ttﬁ(attd@f el dnGrifke ?&(?Bﬁirqestrlctlon)

vent i atlon upst r eam of restriction
130 giiadse dianeies. Greferbly Ko B (ST i pegoIsEt 30860 Includes

tubulé\erda& %hféﬁdsgm amg%%%m&] @ﬁh@ahmtpartmon 128 The tubular body
Ref erri nctiyegnow 0]

porigy L7 rates S WG HrEe o e OIS PHAMIOBbA disposed sbout
the tliaghr bigay @@gi'naat fpohioﬁ r13214THechmneckidting tier Bbgmémbaﬂm comprises a

r od 16, ef [ th
secobd S B 8 19 g 46 B o g o
distangesapaetainne ek ilrelrﬁlieo sedrAéntdifi8t preferalit eppr@lma’ceéy 1 mxlhme’xer {mm) to
t d
appr SRR GRS préserafly PR at] it SAETSLY B30 ="
r s vanititatinghzorie 140ds established witlp g fisst ravatasd opiiaripdie peaond and possibly
third Fd\nfs? bf \%ﬁgtaﬂﬂ%@@é fﬁF&lgﬁ'tﬁé BpireepRA | 6. LA8ha fe1=|7ea eAddiment, the

er ab ad) acent the irst stream fi
holess é%@rﬂVldesaboPhéh@f FBHTRSDET of it Vﬁg g‘@grﬁ%tﬁffm@z@fer segment 126 are

overl@pﬁ;%fd%q@jnérpdaédi Byles |REsdc Bhe vértiRition BSILE BTk @Bntilating zone 140

o VSR e T AT 0, et T gh o v

restridiihg fee ségmerpand iimtollcatiyy “erfoniefmed\d:»ymfeeh ttier floe gespidtion 130 and the
Fr.ef etr!tabl C%ﬁ#i ucted fromless densely packed,

MOUPRIPEEMET ST 44 ber cel I ul ose acetate tow of

approximately 5.0 denier to approximately 15.0 denier

per filament (dpf), such as 8 dpf, and approxi mately

10,000 total denier (td) to approximately 50,000 td,

such as 35,000 td. 5 Also in this enbodinent, a

relatively short flowrestricting filter segnent 126
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25Referring now to Figs. 10-12, in contrast, when
ventilation holes are placed upstream of the
restriction, ventilation tends to drop as one

‘p?gaﬁﬁﬁgge through the puff count. Table 1 RepRicRIRFH001144
of Tobacco Rod Restrictor Upstream of Ventilation

Restrictor Downstream of Ventil ati on 50mm RTD (rrm
H20) 101 RTD (i |-120);: 110 30mm RI D_( nm H20)
Byefarhly thextentiatngozong i iRipraterhnear 0y ad@@nh*mh? ﬁ?ﬁfﬂcﬂon 130 and

spac’éd ii%0)) thel%litisxggéb flt@al?ﬁt dcethhiexit G&W?ﬂ;'i#dt@@h ﬁl‘ﬁeig%ntﬂat[on zone 140 is
restri.ctar W amventilati-on, , ...AS
allogg e IR BT roB ke b G AP e P o aoR T A2
s nBisiferably,Rbe dieteane betwears thel ventilatinezoné 140 ped the mouthpiece fitter 122
o tlUS] S35 1 06 BERULF aflriR 13w e 7St ctor o eases

206@&[&&]ﬁ5@1@@5ﬁ@5@@02¢|@014_@1¢n6 the holes 134 in the flow restricting filter
segment 126 achieve a ventilation level of the smoking article of at least 25% and more
preferably at least 50% to 90%.

Referring now also to Fig. 2, it may be desirable to provide several ventilaling zonhes
140, 140’ at locations in superposing refation to the holes 134 provided in the flow restricting
filter segment 126 so as to achieve the more elevated ventilation levels.

Refetring now to Figs. 3 and 4, the partition 128 that establishes the flow restriction 130
may be frustoconical and convergent either into or away from the direction of flow of -
mainstream smoke passing therethrough (as indicated by the arrows in Figs. 3 and 4).
Furthermore, they may comprise a pair of partitions 128a’and 128b’ that are arranged internally
within the flow restricting filter segment so as to provide end to end symmetry for the flow
restricting filter segment. A filter component having end to end symmetry facilitates high speed
filter rod making in that the component works the same whether or not the rod making machine
orients one end of the component first or reverses it.

Referring now to Fig.5, an aliernate embodiment of the present invention includes a flow
restricting filter segment having end to end symmelry by reason of the first fubular body portion
132 of the flow resiricting filter segment 126 being of equal length with the second, upstream
tubular body portion 136 of the flow restricting filter segment 132. In this embodiment, the
second upstream tubular body portion 136 includes a plurality of holes 142 about its
circumference in same fashion as holes 134 are disposed about the circumference of first
downstrearﬁ tubular body portion 132. By such arrangement manufacture of the filter is
facilitated by the end to end symmeiry of the flow restricting filier segment 125.

Furthermore, the embodiment of Figure 5 also provides opportunity to define a second
zone X of ventilation upstreamn of the restriction 130 in addition to or in lieu of ventilation zone
140 as provided in the preferred embodiment.

Referring now to Fig. 6, a preferred embodiment provides .a smoking arlicle 110
comprising a tobacco rod 112 and a filter 114 connected with the tobacco rod 112 by a tipping
paper 116. Preferably, the filier 114 comprises a first filier segment 118 at an upstream end
portion 120 of the filter 114, a mouthpiece filter segment 122 at downstream end portion 124 of
the filter 114, and a flow restricting filter segment 126 situated between the first and mouthpiece
filter segments 118 and 122 and preferably adjacent the first, upstream filier segment 118. The

flow restricting segment 126 preferably includes one or more flow restriction passages 130 there
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conventional CA filter. Thus, the restrictor works in
this configuration as a limter on the extent to
whi ch a snoker nmay attenpt to draw harder on a

“5(2% gticle during a puff. In addition, Ba¥idR%er001144
the vent| I ation zone 140 downstream of the restrictor

orifice 130 decoupl es their srespective

functionalities (ventilation | evels and RTD,
througls Je di's eBPgYiment fitemspamentsi 18 andt 225eredpymarticalp efficiency filter

segnﬂa‘ﬂi&ﬁﬁefé?a_@j R¥naRRRQ &ntIB& %bﬁ&ly‘)f)aékléﬁ a@@é e fi ber cellulose

orifice 130 essenti al |

acetgig iy aé’P'i"éW'é§Pa‘lﬂ”i% FPe%Ppé?X"f"‘l‘?%'Wérﬁ]tqqnﬁ \ié’g%t"%% (dPh, such as

8 dpfl 464 Qﬁpﬂoﬁh@i@ly\fier@a total denier (iRefoipbioRBnately 50,000 i3 such as 35,000 td.
icle 11

Atso 35 R SRR oB AR o e 50y oot il Pafe P26 (rereinatier,
restriciondiscjtie ddjmetrhti‘teffwstt wpsteno fike ghlugy! 18 of apengtiy ofppenximately 3mm to

10mr§|1910rep§r%§ei%b roﬁln]% ngr%ﬁ)r to |ﬁ St hfl ltl‘i gambf)b Fn%ﬁt a central

truc rom cel'l'ul'ose ac
cavity M%wnﬂwmthepfﬁerr thinis drtihgdoit idaghinghrt i@ tabularditter segment 148, such as
a cytiﬁ@ﬁgahfﬁllﬁﬁgc hitel£¥d BYR9EMced ggarﬁ%%f)ﬁ H%@g'lcfuﬁ'ﬁb@ce flfter 122 and the

0ose acetate tow at a downstream en t1on
restRE QBT a1 A VARG 7088 A0 BoTOXkSkSt 2AG0SPD Alpne dhe caviy 146, which

locatﬁﬁtly\@%ﬁetﬁﬂ? cfo%éii‘i’ee@ﬁ] Gf IRUFRRICRE Sedrhbitel26S HHTBHSd :b:bgl‘t from the

. and era wnst r eam and adj acent to
moutffiges Batene 12D T SHRIEE MIAYOaTon 118 16 P PHIE GonetRRRd fom @
relatmeay/héey/y Ty ngtﬂa;per drhehdrindtetal srchdefa Hoicly aéudksaszbetaﬁe tube.

bl 148 t hat..
gty SpByBErEIe Wnion Souh 3L S BARER L HORE S vhfiron notes
whtcl'amdends ﬂEQlfghl tbeé dippihg reperoti§ el Dptiopallyf theuwgh dinentubglar filtr segment
148. _Ilﬂfh@ tmgtnﬁrt s%gﬁféﬁ?ur ? %%Bﬁs&%fed'o@ﬁgé@sﬁ fs ﬁ?girae}érgc(ﬁjmg't 91% ventilation
holesy exftend tbwush therabwipusegpicat &48. i Intaither|cape oihis arﬁa@gement facmtates the

use cff%ﬁﬁrfe' 154 beﬁé@ﬁonlt%@hnﬂd%% (S Hlto@ﬁe @Qf‘i’:ﬂﬁﬂéﬁ h@fes tdtlf?ng the manufacture of
ictor disc re er ab %@yas a Sl t he

the SWHHBQ ag‘ﬁ'ﬁﬂé@e 06"!' réegviaues, ?ﬁgse%oﬁﬁtg h&t‘ﬁeBWatPGr?@"e 140 such

as us’h@oﬁ-mep prvpateated tippih® paderomeetanitgl fnratian] diyctbdBiic perforation
and V\dgég hI ocation is preferably downstream 20 of the
P F35nRHE S segnment 126 and spaced apart fromthe
miRetférpng oew de Figsn7-9L 2R Tale 1t hebmwy, ]fdlSurdlalmngettgaﬁewng downstream
ventﬂ‘a&?’drﬁ&wggéd;gﬂ[% aan el%%f?iét)?( da%‘sp&[ %Jeg‘i’%éhge S‘Pr%ﬁ%fﬁ?sﬁgjﬁiamately 70%) is
mamtalméthmgﬁoatth@ngfft:@mtnal seam Preferably, the filter
S?&W@ﬂﬁgsnéﬂ-% agsl 1%}2122 RRME b QMR @én‘ﬁléhé“ ﬁoi@é £ieGIRBE Yipstream of

are constructed as previously describ
the fqa&rfca?rr VRifiation tgnyg's tq dropas SPR eFosETBBiNFRVAD ”t?rW QeRt g
snoking article 110 conprising a 25 tobaccoS rod 112
and a filter 114 connect edl, ' 41 t he tobacco rod by a
t| ppl ng paper 116. Prefer akﬂ% the filter 114

Mprises a first| Rebitietor Segeamior 119 CQMebiridiol Dowhdteam of
Rem%%‘?%&ﬁ‘tﬂ?cf'%w’dat 20 UPSLF,€am por tion of \} filter
Fn d e

segment 118 constnu ﬁt'q‘nrnm

114, .a_second fil otk

50migel | ul ose acet at e| ROW EBWHEDF &m of t he FfﬁDr@tm He®X &0

30mns COTENT I19,a TOURTR GReHIO). 460 SCIMENRTE fm H,0): 100
constructed fromcellulose _acetate towlat a

10mmgownst r eam end pof RIBAMBTH{ e} i [ ter, afdbPgmm Hx0): 106

restrictor 30 disc 126 situated between the second
and nout hpi ece filter segnents 118 and 122. In this.
e b 6RIERt having earp ypalreagh fertidorof 3G with rowngireay yentistipn 140, as

descﬁb‘éd meﬁé‘r? r@R I pYovide @Houy effédts HOGMRN&redind OFtﬁr%theab@ flow rate of a
of restrictor disc.126.al ong tube 148 from

puff F’é ‘t‘so H’fP@?We HeP sl ITRUMIY. NERASE: JRYR APIY S8Mpgred to a
the previous enbodi nent, a cavity 146 extends from
t he nout hpi ece filter 122 to the flowrestriction 130
and a ventilation zone 140 conmuni cates with the
cavity 146 at a 35l ocation spaced fromthe
nout h- pi ece plug 122. Referring to Fig. 15,
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15 cel l ul ose acetate nout hpi ece segnent 122'. The

doubl e I ength cel lul ose acetate segnent 122' is

~plunged or otherw se placed centrally in the double

(gg}g;g pgper filter tube 148", as illustrateg-4apfhPeo1144

1 estrictor discs 126, 126 are plunged or

otherMAse pl aced into positgon in spaced-apart

ion_to opposite ends of the 2-up segnment 122' by

convgnqoa@ln%l\ flIHOTEﬁD@g&; regtrigiop works 1 Hhis qopfiuratios: as g Wpiter on“the extent
to witehedYBinBker UisHy Bt Bipt OB E® haREr 0AS shﬂdkmgtdﬁﬁilei‘durln@ dhg. In addition,

.18C. One- f il 20
hawrlghgﬁ wrﬁﬁﬁ zéées t'lfiﬁe(?QtMlerr@ge%p chgtgg Irﬁftagiﬁr é’E ceo)‘}% decouples their
respesdtived ifargotiondiiteso peodlaticon dovdls a‘ﬁd tRT®, trebeeclividy) aujhatabta cigarette
desag?)‘u?re mﬁg%ﬁf’ul,itgi%ﬁﬂ bg cﬁ%ﬁ%&z{% g df tﬁlei:resﬁ)é%g%lriﬁdﬁh@ gs%ential[y without

H V5t
Impaﬁtmubnhﬂatgmdﬁyablwea@mﬁtabhmadtaé ther\@dtllatgimmse A4@dnd vice versa.
gg%é&%ggg SRia%ﬁgih@p%BOJlrﬂgﬁ &ltfegﬁs?rﬂr&}gng &rhgleaﬂg comprising a

paper ustrate

tobaqep god 1182 an@m |f 5$Taﬂ 1 4g gernecisd rvmtb} thei tebacta oo dived tippiag evaper 116.

Prefe@étﬂb tHEetet B&n Sty a(ﬂrﬂ FedeBMeRl FIOIBHERRE fAtn SORWRe acetate tow
5in Fig Al | t hese operati ons can be carried

at a’blii?s*"ﬁé'i“nﬂ’%i"g'ﬂ% BEEH’ Flefs & oL s gRameant & Zrefenpigicted from

celluloBcticns ow at a downsﬂréammf)@mmmﬂtlﬁbgrleﬁ‘@mdlarveﬁhsroh@yct 1% situated
er S U

: fi t.1 t
betwgy eyt 256 MU PiePe pitg IR P o 2Eanty e o ppyptroam of
and agifacetitdo thedirsh filtérisegmanid! 18a mdthisheenboeiptant, thecavity a4 witldo the fiter is

defi n?tfﬁt lé&ﬁ tr{ &rtpéf:f Srefe‘l:%ﬁ ﬁiaﬁ @Bu?cp%%epfﬁbg qg%%re}élrgb]?@)gtends the

€ one-"'up car
wholg langied’ B Hehandviss éufml@mlecstr@ng é?)p@sﬂetf@ustamm yet thin enough to

accorﬁ%@&t@ 'Uh—llﬁ@ GusbeSddrAlon TeUdSity 146 is furthB?E@ﬁrreH'lQ th® spaced apart

, preferred dinensions for an 83mm snoki ng
relatlg} p{ meempﬁaﬂ"@ﬁfef‘]tqfo"lzze@(ﬁ'nWPé'eStﬁdPrl png%ﬂ Z@enﬁlehO‘é‘F’ annulus of the

restné’c@:nd!ﬁc ﬁ!@f&ﬁbﬁyshd%ga Qldﬁ@ﬁﬁ? With tHY iAGer $UAEDel 3 paB&Glife 148. A ventilation
fllﬁer se% | engt 7mm venti |

zohe ﬁg(y Ef"ﬂ eﬁ]'rﬂt A cg:ﬁ{ ¢ho ﬁagg{d1Q8qu ﬂb[ogzmgg Ilwae%rab?y downstream

of thaaresirictoe se@ne&h 12@ aihd isphad apiag dronethg trioutipidsemdgargt f122. The tube

148 SHPBE AL LAALHRE RUIL SBE 90 Me RERBITLANG: motaing or

cel ose ace
extruding ﬂwestnh@ gpfsmnleam tobe mith arlemmupimlmeam siarefeam ahe filter segments

118 shan b@ Ha\%%\k sm[&m)efﬁdénwgn&&g BRrubBA 9t BretfoudiEescribed.

upst r eam of

egne
2@%@@5@@@# es%bmromw @rowdes a sppkingedftile 41 @ gpmprising a
toback®Ned ]14@ dn8 £5kad] 145 Berthetiel WM@: ifnb rt§l§acE:@Wo<ﬁ Ebﬁ}da tipping paper 116.

prete(fBly, FEPLH 4 OTEES o TG AESTHTRAT 6 PPEeS T8 Gapoon on fow

- an ugsirbdre pattishef 1Sfilter Adg 04 detugidYilteBbdgniei P @ToRadkied from cellulose

r t hr \ atjion hol of ve
acstafl BA subah b e B! O 1Mot 16 Pt atoal bl segment 122
Constfuctwdlfmtcailulom acetd8 Gvaaith ddvensiteart kpd poror pf theffilter, and a restrictor

disc FRUHERe. éo%gweenflhg SELGOHY B%lﬁpn%(%“ﬁlﬁ %%éuﬂé‘nt%‘%% ai’mélomz In this

near or ad acen restricti
embOQrg@nbrme Spites eannplug raft rﬁétnﬁfguﬁlspu Béaisfarefeegblyl sliphdy fmuafat:omcat to

faclistﬁé rplu‘#lbf'f\%f ?&T&Whﬂ dheevastd Wbk 1198 8 RNErt Mggﬁtsa@slhd?%@iﬂ Fig. 14.

m X W th the mai nstream snoke before artfiving a
Pfefe'ﬁ%\! ﬂ%lﬁ’tfh?)P'@E'QU? Ppegimentpa cpyilyridp grlepds trem thy g-paﬁhe'éce filter 122

to theddW\RRRictGIE13eBAd haleh@MBtichORRe 1140 RRhUnRStd¥OMiNPleasOity 146 at a
22 is at least S5mmor in the range of 5mmto

'Omﬁgﬂﬁﬁﬁﬁ%ioﬁdﬁﬂnﬂ#PBﬁﬁ%ﬁ@ﬁﬂ 2i paction of mai nstream

1Rsfm1n@btlatFlg hﬁ Hmihd‘mTrﬂﬂﬁmﬁerit tp&:WrdéQa Snﬁ)ri:mgmmlé et comprising a
r e, venti Q i eves

tobac&:/oe?1 13 ngﬁ fﬁt 1|4 Cé)f\n?(ﬁ%d ﬂbé‘l@ﬁ%ﬁg?q 50@ ao’tfppg}g Raps 8116 in this
2596and nor e preferably at | east 50%to 90% e.q.
60% 70% or 80% The restrictor disc 126 nay
conprise an inpernmeable partition (transverse wall)
havi ng one or nore orifices therein, that establishes
the flow restriction 130, with the restriction 15
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Preferably the flow restriction 130 is sized to
contribute sufficient pressure drop such that 30 the
snoking article 110 presents a resistance to draw of

20 5RSLs040 MM wat er or greater, preferably M’rféﬁﬁmwoonu
“?}angg o§ 50mm t o 100nm wat er . Preferably t he
partition (transverse wall) yhas a diameter of

approximately 7.0mmto 8.0nrn and nore preferably
b INey o THinger 414 75 BRAiraheF Borere RS TPRERS Fescged above i

referéic@ft§ rFﬂﬂM Jﬁ@%ptcmﬁ 1 ré%mctdi’%lchfﬂﬁ éﬁ@?érﬁbip h@éyn@rﬁ@crlcal or has end-to
Orlflceo anet er Q about mmto ab

“end syRMeHE 8O ekt EstTploaKliRg o) rohieEHeg it SRRCRD TS performance.

Prefdrilﬂ;{ ﬁﬁ@a&u g6 659 Ibe\@]eo: e?&gleéeﬂt%r 123 & faemtmmﬂmbbdﬁﬁwv%}smn of the
.on tne en rea " or N al so Se
st 985 405 ey B HouhE e i Wk oehee eS8 e FRet: 16, and

17 ad welt. he part | tion of 0.5mm di arret er each. WO

Zq:geq’érii %?OSEI 1/ Cn%iﬁgf?r ﬁn%tgé'ﬁ"%%P prowde a s%@ﬁlpg%ﬁkre' ‘Fltoooromprlsmg a
tobageo|rpdrdi2 @nd @ fﬂrlet an4 ammmgwﬁréﬁéobﬂ@w rqrhbheadlpplag paper 116. In
theseggrﬂgéduﬂéﬁg l‘f@% fllgrs 1 PLRARIR RN %a@dﬁﬁdln% Pé&ﬁﬁecﬂﬁfﬂh reference

sui t terial having bio

to Figs.opkrantetd, ram@tr@w hu witheut m@PthB‘F‘a%tf'ﬁ%f B@naﬁjﬂ 122, so that

1mpaé{§3ﬂ%ndtoh%r fi lﬁ'§ﬁorn' G0k aftl #Rh&bninintizddhe enbodi ment s
shown in Fi and, 13-1

n
58S dEglusta p@n @gﬁ?pglﬁ}engplz P Hgmp?qnaléqrelwsg Hp Hﬁ% rQ%sdmcludmg a flow
restriftoe flevicabhng  cobdiriciedd and rtasi felddhtlo&ﬂtlﬁ.ﬁ@j raschiriei® form smoking articles.

ro. TR LA b R 21 AR 2Rt bl i oo oo
cellulopoacdtdte mopitipiecasedrosre 18" t'lﬁe dmbiemgécmllﬂlpse ac¢etdt® Begment 122'

is p!uﬁégér g{( (ﬁﬁéar%(nesle pﬁl:%e& L:@Waggﬂ t'ﬁ% %Ltﬂé‘ ﬁ\%% mﬁu ?ﬁﬁfﬁl@?ﬁl@ 148‘ as illustrated

romt | ece
in FigL 28B. misstsicier dlﬁ@‘:r K8, 26 s iNngegtas|ofheptipg Plocedinin posztlen in spaced-

apart rteia'tﬁn E&oﬂ%s?@@ﬁ&%fﬁh@ &. lﬁdqé’é%rﬁéﬁ? 153 |Hye'sﬁ!dﬁ? &8 'oBPbte ends of the -

be constructed from si e .conbi ni nq: echni
f

tube twé dap exPniples dising PO ALt Py Hustrated dufraet 17 n33ne-up first filter

segeh@al B 1188 ond tf{@n@fhr@@&&ﬁsothe‘?d@étplmahﬂgu p%éhfby sliding into opposite
ephodi rent. i nc - SURRO out the cav

encs SRS ey BOSIaH Lt e BB T PO g Hlers 127,

Hustraedgh lFlg)f'I 8DheTHe teseltmgliﬁdub[eFILﬁngtmeﬁlmrcm istilserted between two spaced

apart‘r‘a‘ljég? S gﬁgée ?1%”3&' Q‘% V%&ﬁrer&e\ﬁ‘ﬁ??%ﬁ%fﬁ ﬁ?&’ L‘Itgﬁgé% iltustr, dated [n Fig. 18E.
Optiogialgreas peffotalighl4iaked plasoand then e SuUp kigatetieh érepﬁﬁlered as shown
in FlgC qdpt AllW%eEf‘Eﬁ@rﬁtlﬁ%%h Rldt@ried € Ddify Righ Rpedd ﬁl‘é? FB%rgnd cigarette

the ventilation zone 140 downstream of the f

| mak"ﬂ%@ﬁ?ﬁ"@%on 130. Furthernore, placing the venti I at| on

alig mrgan@ﬁa\éw éﬂw@oéﬁ%ﬁl&ﬂﬁwﬂi’g@ fgr @bgradrt 1deam¢-np @nohﬂﬁblece filtter

BN e TN T T M —

plugsOTES AreSkenh a0 diHsadifter, Wnisfuprsegsicats Nl 1P aint éersthe one-up carbon on
a at tthe bhucc [ f r

fow ngg’l {/\E LA glungl,]eéil ca@b%@v’%ﬂf a%eélggrbgﬁﬁ SHQ s?a%g adﬁacgr?t the restrictor

plugsDuri ng snoking of a cigarette construct ed in

t t;
QSHEtRTIE (U, 1B, B s s By ey g, Sy inoude, for
examatsoath lten0leggth of %?r@ﬂemmqsmaa PRRET tiNg: 31 F5t Henath touth end fiter

segm%Htf EnGR WA @S valMan Bl BSmmfrdin @fféQna_lﬁmeﬂd laf the smoking article, a
In contrast, when ventilation holes are

restrigtpk; €5 JaAOBY of ams Iprain seserPiec fToh f%‘@"”"ﬁa“x}‘érﬁeﬂ["ﬁf‘ Bha Smm long

cavity, %n&at‘ﬂulbge dEte JEAP IRK NG S SEB 5NN WpsgBarh ve thudebtrictor disc,
nt as, s

anct ORI ig G, SN Gam Rt g ARG PRFBLidhe A segment.
conprising a tobacco rod 12 and a filter 14 connected
with the tobacco rod 12 by tipping paper 16 i.s shown.
Preferably, the filter 14 conprises an optional
filter segnment 24 of low particulate efficiency at an
upstream end portion 30 20 and an optiona
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* comE O o e

WO 2007/ 110650PCT/ GB2007/ 001144 10 transverse di sc

shaped wall 45 with one or nore openings 60 therein

and a | ongitudinal tubular section 32 extending

&ﬁg&ﬁhhggghaV|ng a | ength of about 3nmto abg %K&Q&Hhmym

nore preferably about 3mmto about 7mmin Iength

T-insert includes an outer gim33, which is w der

than the tubul ar section 32 such that the insert 18

| obkes ventitigih @ang 4@ is iegiabahed, with) & fissh rewdaad mpHenally second and
posstHrﬁ'ro@@Vbﬁ' Manﬁ@tlém hblke@ nﬁﬂa@gﬁ el @apm‘lgél é;&ardﬂfﬁ' ARl tube 148"

Accogﬁ@gbb ﬁgpq &efeﬁpfyp%{ﬁwn W()lfiléﬁéﬁ%ggltl%htpl%%%fdles’g}laW%lezone 140 and into
the c;bwwzlardeﬁmﬁtbeﬁﬁbeﬁih@ﬂow hetricBst 130c6ndthd Mo ethpiedSfitter segment 122.

Pr eregeé%%{ 1%()@ X%ntizﬁma zpig. g¥¢ lai %ﬁ?{%ﬁ?g [ i C%Zﬁe 'W)W restriction 130

and S]:&secli fromdine mnstepiecdBter TR2sd tHat biadrasedivengh 8@ vestilation zone 140 is
ef e Al [_ow: ac e

wio i RIPlty SESHAGEER UoolE BohaL L B cRt e chlppre mor 122

Prefesabiy.O0thén distameﬁbaﬂv\aen dire mntilatialy zbiee 'd#(hamﬂ thermaghpiece filter 122 is at

[eastva‘?r?}? 'c'rg ‘%18 Nl &Sndm té Qbrﬂing I%JYII ér?énggmgﬁ’[r itk n cganﬁainstream .

enS|ty tration materia
smokﬁ%aﬁmmﬁa@@wﬁ&i%%ﬁ FU@'F‘Z?ﬁe tubul ar segnent 30

Dusreftgatdy Iﬂ#éf\fentliﬁﬁdrf‘zﬁfnéqamat‘éﬁgm d VerflbBomIcUA P @ sniiking article of

| “Bﬁng% \%g?gg’f%h%l : é 5@’( °1e%d€5%{3)703€ %80%ne

- T-Thesrestrictbodisd 826 tnhy eugbnﬁelm mwnﬁaab&ﬁoamrmamdvenss wall) having
1.,0Nn

) i vod with .
one. gmraﬁqr?/vggécgfy g%alrl{ba&b%tn??t P%Sn?rkeoh%w 469"3}1\!1“1!,3%%?] w:f% the restriction

‘specindllydin i tformt b aordrifices of 8@iucsd Pipietarablf yesired ribé aattition can be

rperpgr{ fu_ 026 éibel R&’ﬁn‘éﬁ x1§ 'Bt?‘%rgé gﬁﬂl‘iu&q %Rﬁ‘gd&aﬁ'@t o]pfagl atrl?:econvergent

|es a he ori
either mt@a %ra@raarfr@m tl@erﬂts@nttﬁﬁ raf flowhef (elisiream jsorpke arassing therethrough.

FurtHeRABYe| ﬁ@%sﬂ‘loﬂr@lfsﬁlﬁé Yo be\@hfiduréd ioQRoid® &% t62nd symmetry. A filter
arran in one or noré circunferenti al ch

whi
compopent, Vfrﬁr %1991? farwewrplﬁﬁ’q%éacﬂ%%s{ high spped %ltél\rs rod mak:ng in that the
commaémowaké Wepgdrﬁe ket B Aotothe trbd esgivgt MgcHingliedts one end of the
Thli arrangenment facilitates 20 the use
r perforation techniques to provide
v ehredtirtaraiischtfiéelsavitly. er@ tveznad seimetyules tubylabbodyspuftidns of equal

e B GO DA e
the fi tt@émfﬁci&iﬁateﬂ bydheeendto end syrompisy pighatastistoadigc deher
Qﬁﬁﬁ)‘ﬂ& €& -zone of ventﬂ-gt?&ﬂ WP e 18L N REEER of nd ﬂov& R&triction 130 in

I%?a per | ow at mospheric air to be drawn
addltiomtw ) %mﬁeﬂépuaérﬁmzfdﬂ@é apgve-t hr ough t he tubul ar

S e@ARIMctusd of @a@@rﬂoﬂfn@ a‘i’tﬁ%scﬁw ih YicchBdan¥h @ith #d eEQWd%@Iosure may

te tube fgorns a art of the tubu
bemﬁ‘@@??%rwﬁhér(‘?” PoTRA Offﬁ‘g RHE"be made in the

t tHyedeadbivithé flew re&'&gn@m 3086 shed auetribhie suficient @bsélﬁe @iop such that
r eferr

the HEIPET119 Breors s R s s, Galra o 141 “Ddhfmtongr oreater,
prefegabhy ipWes rangeoitSOhen too‘momwwbteof Prchaalgnthe paytitiont (frgthseersk wall) has

a dlagr% % %%8%8%%&5%% %élg'n pin%;rﬁ&?lt}%r%fsefa% h 5%% 'r?g’tgﬁ/t 7.4mm to

7.8mm. waerein tbsowamtwgemefe@sshewnpnorlr@@oneﬂ@, e than one orifice of a

diamétef 8830olLCH. ernm' tBSchBﬁi 11§mh1n&‘ld#q§|% [ﬁe@ﬁg&eablonpl?Bmlﬁmm Since
transverse wal | east one orifice 60

the presprfedfiremel ae ﬁeSt”H‘R-f q0f“é’ﬁ§% (dggengs|an W open gieagRultiple orifices can
also bG&IITEDF akfndi® GRbh® Brmbbdif@nt theret 248 WPbrifi2es tnl 108 paritiéd of 0.5mm

the T-restrictor insert 18. The outer wall of ﬁ
d'am?t%?ﬁcgr portion 32 includes a step 43 which forms a

depression 41 to receive material of the HAT 26 and

| ock the restrictor insert 18 in place. 35 Fig. 21

is an illustration of a snmoking article 10 incl uding

a filter 14 having a T-restrictor insert 18 plunged

into one end of the air transm ssive tubular portion
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5Fig. 22 is an illustration of a snoking article 10

including a filter 14 having an upstreamfilter

segnent 24 and an upstream cavity 85. The filter

woSloWeRssea tubul ar segnent 30 conprising an B&t/GB2007/001144

transm ssive material and a T-restrictor insert 18

plunged into the upstreamegd of the tubul ar segment

30 The T str tor i nsert 18 includes an orlflc
WéSfFF‘Hh ‘%fl “Wéiltie C&’BS““FFlﬁ? A PeP?Te ARG RAYES br & metal ang

moreh;ﬁrleiéﬁaw RueNbf Hbapdeageduet ot Aeicdegrhiate pRAstitirdlynger or other suitable

[ring now n_anot.her
e e RO RE LT « PR T e b el used, the
restritir wisch2eann thes embedimentst @rowadgiegd. @4ndavitig icemalf ahd the non-
. aell each end. The recesses 86
b;od%;?ééo%%%fc%ﬁ%ﬁt cﬁﬁﬂ%&@%;b ﬁ{%ﬁle orifice 60 of the
T-Rreferatil; ttog flowsreptrictioy 13thand shmenthetece ritter B2 are spaced apart
sufﬁdiéhl%' tHed B b aRiod f BartibilatEisidke g&mgc?nent-gllﬁ)oﬁ ﬂﬁﬁﬁﬁtr&ﬁn face of the

adjacent the restrictor insert revents bl ockag
mOUtBIP‘e@%@t%r‘iz?l cRrefsgaily. ghe ﬂ@&’dﬁﬁﬂ”ﬁtﬂ“e Oolp SEP&FECbQPI?rP’éWéEe'y 4mm to

20mrﬂrn|6{rﬂthe ﬁ?ﬂfﬂvﬁi%@ﬁlﬁa& 1d8iIrhdte phdi@sbIpap proﬂiﬁlaiﬁl@mlﬁ‘}o hem@an
| ustr I1on O

Fi i’bés % ezgppr?ggteg tgatl h1e :lfqrcg%rgfer*grsert & congl(ru\Wed H‘om snmp!e
comteriptichridqies tjt;hml!if us@bit thecihaustiyrisrananulR:turing aigaratigs et high speeds.

Addltfbpg gt\a/ellecgl’]lgée I rﬁger? (J)ncﬁ{léiegvcv bu%g%'uﬁg r? gﬁrotgkﬁi}: g’%ﬁgqgﬁ _%0 as to provide
desired fmwnees Swoughoit ldfpiinattha filteyr1ilfti Certigdmbee ’ﬂteannta;@jrm@wrovide the
nece%a?ye%g»ﬂt oPr%Blgfanb@tot J}wahﬁQ ﬁl\éﬁ'ﬁiﬁnﬁgldeéﬁqoéeg%éeof high ventilation

restrictor 1nsert er positions

througous dhecfeepuatn TTheoREer 3HhUtS iR a@Yaves! G POt afdhe ventiation zone

140 Pt of thel Mty ARt 430. Furthennorlen p]%ciﬁ[g Qfﬁéi‘(lérﬁifétlon along cavity
enbodi nent, the el o'hgnat ed portio

th
146 qssuEas; Pixingop! 31 drawpnintg tE%é‘H?feM%“Fﬂ”% msengqnaﬁgorbfzone 140 with
malnﬁ&@:ﬁ S8 dirﬁwﬂlﬁ@tﬂthg HEBacto ehidam@t an oad tbstdaloaribodimert Quniform stain

pattsR 3 Sepaed i oo riseS e HBese W iy SR of goos

mixings pr ef erabl y a hoI | ow acetate tube. The transver se
W%llﬂné%rﬂo ing rhozfaq{%%t% aﬁ‘éﬁ‘ﬁ“‘%cf%‘v%%é‘?é?rgﬁeé‘ﬁt %étp?é'&ahtaéisclosure a

consuswét vgoer aef yrititation (8.2..h3k% HeeP0%n pefarably taherk7A%) is preferably

mainBfe itirbigholONE bor Eb@ﬂ:' agsﬁo'im ih rp:.g@ﬂ?%h@dhﬂis nt, the
T-restrictor insert can include barbs 9, The ba

'ﬁr@ﬁE’i‘SttW@e"T"F@%%"Pf‘c‘iO&ﬁs ﬁrﬁs@lﬁ?edlspﬁfrﬁémd%f Wﬁeﬂ%rqsmﬁﬂon 130,
ventnaﬁ@t @h@s lolhep 44¥érhdkinhedgleBsesahRigatrRpuFdolhie’ shawRin Figs. 10-12
d%@? T-restrictor insert 18 is inserted into the HAT.
an br ease of manufacturing on high speed filter rod
medafergng elowv foTEigt 19tdwanoidzhgaar’endleah@ﬁom'pnaﬁg tahtebaccor@B14 and a filter

. 14 Ct{n%%ét’a& Qﬁtﬂ tﬁg]%%?gc%)o}olaelzolw ﬁ%ﬂf@* Peﬁﬂe@qg'i tlbl%ﬁferably the filter 14

ar segnen
compoipes an pmmgal fine@@nmt 94 ot lnw particniatecefi mwweam upst@3mi end portion
20 aﬁ@” épﬁ‘rfanél mﬂw@eﬁﬁt@r éi%kf‘eﬁﬁi‘@ﬁo@ 'pQHEGI% e‘ﬂ’fme‘i-ngg‘?at the downstream

arette or exa ) | garett

end itheyfiligr d4.r Emfﬁrél?lérﬁ:f@wfesmtmﬁﬁer ?Q@@“%‘F 2% (ﬂﬁﬁ@li’“é@ﬂ?@f) is situated

upstr@imbhé*védﬂﬁtlgﬁzd)r% rh] ﬁﬁﬁfoﬂbﬁ%lt}b%tﬁﬂth@c%\zﬁ%' er, e.g.,

a r oxi_mat e mmor | ess
AT SRR T T s TR aﬁ@w“ﬁﬁu@wé\?ﬂtw segment

26 récéﬂétl’l luqunefs;r ttdmemslvgltnmlarohe@mheso omuihe nh#h'ﬁfa%;&@ﬁ@rmberatlons a

0,1is sli qQver,s a
Tresiiios et o B AR S HEPeREPrh e ahaplon dine oAt SfimenYso.
anl thie lechbbdimphiadies hyoulaheegmeug 3ﬁ}rraponian'ruc’mg frovDceliulose acetate tow
(somgt%) Jart!elgeg‘gg 9(? %T :ja ﬁﬁ%g\p%{?%q)%&ﬁé gé%A or]fdetlfu eggéérﬂncgor lnse{t 18 includes a
the T-restrictor insert 18 passes through the
garniture of a filter rod maki ng machi ne w t hout
snaggi ng. Preferably, the T-restrictor insert
18 is a single piece that is injection nolded. The
Trestrictor insert 18 is preferably nade of a
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zo and sorted into 2-up/14mm segnents (correspondi ng

to a 2-up version of the upstreamfilter segnent 24

of Fig. 19) and placed in alternating relation to the
W(ﬁ%’i/ifélés‘ar assenblies on the feed belt 505. pcTiGB200b/001144
the downstreamtravel portion of the feed belt 505 a
rotating spacer drum 508 estiabli shes a conti nuous,

v B BP0 P2 Y Do 4 Bt vt
sectioni B2 aktkydidihetafrom, hawing = iength abf BisduaBinomiorakidat ddremamber preferably

abou?ﬁl%n abom Er{ fef OfTh% t}e’mge?tt |8%]I{J% Srfcﬁﬁ%lr nrﬁ é? ruli‘ﬁ%gl‘s wider than

rocession I's ans erred
the twludap 8601@:1 3Asgerthitibe ms@‘eﬂ 8 106RDT-dhanes! i o tsfrletviasy.

PnR %ﬁ%ﬁ{bgaigéﬁi's addfd) '?;Sw Mﬁrﬁﬂe %l]te?f 1t49§ deaat Ieaat in part by the

garniture 511 wher eat
tubuiab%ﬁsmeﬂ#@ Hidspiaraliyin aart by sspsqese@@sa@ by weft@btmr&echon 32 of the

restrt@i@mrisgﬁqlfks lf’ﬂefe‘i'ﬁf] r@delﬁl?allon Peed QO%ML@%téywﬂpﬁ\% cavity 46 at a
desired pattern 30 of

uns
'oca’ﬂgan%qw%\ﬁ%%v wfaW&/ getrigtor Jperceds) odAe| %‘H%‘%ISSH@E'E’%%O is  preferably
consili'udiiél:[)ﬁ’orﬁfa I‘Ril!bl@ avktae thBS(HAT) ratiad prefdrafie birrp@dn&%[b (ldw density) so

toat Verigl] R P50 8y PRt BERIL DT CATER TR Tl 5 cring a put

Othet e otaasl‘gelbwcr iteatren aateniblstche alkb bt @ped tmoboﬁﬁﬂuct trbegquSSQment 30.

t IBLRH %emgﬂgtpé%lﬁjgrﬁolgﬁ& dm té%%&h %o% ﬂllugtfa%tacﬁ% Figure 20,

ace ["ocation a rea
in thegtaanswm @nmlmeamab@rwﬁmwss)eﬂd@féhq ﬁeeatmi@n uthuenghdle cavity 46,

wher®@ #3s Fifke@With YerRatioPRA! thit i 8l awnf l%g%f"c@v YR via the venthatson zone 40.

restrictor/ upstream segnent asse

In anempedimsat, sheorffiee Fa ispPirabbpeenstat tﬂ!ﬁ@em glbwqﬂger embodiment, the

 diemSeOsBIN Sriflce 60VanR eﬂm@ th®ichfra optraesifige. 1- up/ 7nm CA

Sj@g‘f@%\'{eg—}ed gg-@gﬁlfﬂeyto E t{t]%‘ﬁt[aggn %\%}e 48 cgrln;)rlées gma%ty :R‘ ventllation
ho!esZIH)éHahﬁ;%ﬁOcﬁ’@Tdr(ﬁidr@&@Hdrﬁ@ﬂaﬁM rdvids, advbmnexBendfihiGagh the tipping paper

16 anz:l:(gﬂngﬁ Il}llpgﬂé@ggﬂ E%%th%qulaﬁg tsrela %teﬁ{ 3(5’.‘ Z‘Fl?egl%géngf@ent facilitates
the usmpiditipe dasst p¢rﬁxraimnas@smbe§/tos@gw@mvent@ndn bolee ¢n@ther techniques
may %eU@JeEr@@ @rteattehﬁ:egpé?ﬂ%h&? z‘é‘f&g £ sidheas Wing TH& In%: l'{gser perforation,

rods 519 are t Into a first

‘mechgnigal pin perigraiion Fﬁ?bp@\demk@cvm%icmgﬂﬁ@m P Qﬂ"erée%lﬂhlﬁﬁe

Oﬁhﬁlvﬁhﬂliﬁfonmb?d intth& 8ppin dg5p rQBréEIB\Q Aavsghariét 'aﬁ% be frawn into
up/ 120mm r o e then cut int

the v ot . FrtraBe g e 20, SIMLRGRS Ged AP A¥eama hollow

acetaRPibe airnng ﬁeﬁaatpadrolﬂmezﬁﬁdar\&b@rhemmnpaﬁ%tldns nésd not be made in the

central |y S into o i ng pairs.of
b Somkal RERR80G e BARR B 28Rk " U 232° Each
s U-agysferrbd yembodip’ranls die seriiilaiion Zone @A segimeritbular filter segment 30

achie(i%%r\)éﬁtﬁ%%% Io &oiéﬁ%k}ﬁgsa{rﬁc%maﬁg&lﬁ ?50&42’%{'13@ Sore ngfreferably at

res ins
'eas’fﬁmééo%ﬁ@ﬁb@ﬁél)%lo portion is directed inwardly aI ong

t gy rzgs’l@%ﬁtlllu!éﬁat%tﬁf‘tﬁé *Flrgstrlc-{mn@ {8 swn in Fig. 19. The T-restrictor
sub-assenblies are then spaced apart sufficiently

inserty i&igglydesoa ﬁﬁ?*ﬁwmﬂewa&hﬁg@sgﬁe w3l A8 yeth @ depst mweorfme §0 formed
thereipl B8 trﬁﬁs’ire%@%[l%ﬁé asdiNemhédide ?odd@oﬁ/éibﬁg PR t@ﬁutdrfp;amon 32 of the

T-res’r%gt\é\)p m%é? ?g:]h H%Ut h EE@T)Sth%IE.lﬁntu%rr %grgsg rgrmcés a step 43 WhIGh forms a

depresans #1 teoeedvd materisli dfrtHea-ﬂAT:m émcnlgck @Baﬁhtn’tgoramért 18 |n place

t
A M ARBEA 00 B4, R ARG i
inseﬁFl Epluzged injot dnefandt dighe emttrangnadlee ambulat pgﬂrom) ﬁ@r @nptionaly, in this

omboffi #1800 o ST £t ooy 6 s ppor
together at drum 250 to forma conplete 2-up filter
structures 525, which are then fed in between pairs
of " spaced apart tobacco rods 527, as illustrated in
Fig. 29, and wapped with tipping paper 529 in
accordance zo with the usual tipping operations of a
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adhesi ve. The output of the tobacco rod naker

is then cut and delivered to a tipping nmachi ne such

as a Hauni Dual Hopper Max that has been nodified to

e conbining and tipping operations

‘gég@?{lgﬂeg herein. 351 n another enbodi nent, g §CT/GB0VT/01144

illustrated in Figure 30, thg flow restriction

segnent 26' includes a torturous, preferably spiral,
plug AR feforB @ ¢irpunirertiel serl mlsng e ederedgeref toreBinr3dand to join the T-
restrfcﬁﬁ':ﬁéeﬁn@w&ﬁ’ fiFkt ier sHafeAPSd &hd %@hﬁT@egWeﬂlaﬁd e%ﬂﬁh arrangement

through the restrictor 26' can red ucqu S vapor
furthe; ProyRItS IS TR TR/t bei79 Goamuarouad fher oider edise of T-restictor

insesM®ke by di ffu5| on, absorption/adsor pt| on, and/or can
uce, | ar heaV| er. snok rticles
el 2 b iish Sttt & daoRHLde 10 nclutinges Biea i aviag an upstream
filter sssgmehn ZEl 4dr en %str]éarﬁ piakigl 851 OVhe fiatnBbiu&ss @p@B&Iar segment 30
ntra 6
comprh &b SE EARETERNC] Petefid 4 T e SashL T GG e the upstream
end ¢fithe @bulamseg‘ment 80. PFhef Breslyicior inshe 18 irehudes aB Orifice 600m thedransverse

“wall jkﬂan nel.rpﬁ'fs?gé ?5'@#0@ r&]e?t ﬁe%}.&é Sy ?nf{gQ%O %ﬁf:ﬁqﬁsmokmg

erral”selec
griefprieg ﬁgwg@ Figg 284n w@%r@g@ﬁmnb@jwﬁwmm@le 10 includes a filter
14 wﬁf@ﬂrﬁ) ﬁ@sﬁx%@ﬁﬁ B Sdynfipt 54 Hﬁﬁlrﬁf el r§| rec%@ges,c%&é}ﬁ:‘ir{gq% each end. The

Regul ar wr.ap gf car bon paper,
recesas BO A HIG SR e A ieh 60 4t ridesagRENberbt theys plunged into
the titbiilr @Btioh Be a8 Pi Figd. 2f l2ow TRakdteboB6 5&]@@% thelretRdteahaeit 18 prevents

i nne ter of about
niookgfS 6t PBea tom st ot e SafsEateCshing smoking.
 t Figbuis s@200usiration of the Tlrestad:‘tmemtmdﬂmhan firt BigOr 20323 for use in a

e 9, LG AN 09894 1 T g A AL i
portign %anct@ irarsygtae, walls(gsd;g@t% duelemblyl thedrabsverse vathabbas an onf ice
60 It A BentRi AMr9F BUROMERS  tran S GAIf - 45C @fsﬁ%rf-r%s?nctor insert 18,

sandal wood, berganot, geranium honey essence
altholgh oth@raqﬂsltlpras rqag,lpgﬁse@pﬁed agd mthamqne orifieg 6Q3m|asg be provided in the

wall 45assi a, car avvay, 15c:ognac, j asmine, chanonil e,
earm nt

nt hol SS e i nger, coriander,
cOF o Brelarira; fIEbYY e the” Blongaigd piiiah daydidhRehiesieip i forms
chanmes vﬂthaﬂmend'mm,lqhattoh’EBmhafmnﬁiouBGHﬁurnl digmatepahd aBBE 1A to about

oA, AR, 1 b R U Bl soron s
whicldie preferdbly rae‘szligw @celnipgube r'b‘l%tretriseers&'gaﬂamﬁ isqaefetadly sized to cover a
substﬁﬁtml Iﬁﬁﬁtgrrl] g?%gr@]g?d? Wﬁﬁgﬁ%&ﬁggﬁlb tgélésf?rdbortron 32 has been
'“Se”B?“!?"Q'ﬂtbul ar segnent 30, such as a ceI lul osic t ube

eﬂe%}ﬁ'r@ Aol t& m;gim@ 25 Oineél'd eMboditkhie Ehel‘ﬂ-re&éf@rniréalr?q 8 QQn include

S | ntroduced downstream of the spira
barbs ??aﬁrha aghs, © pBEha b TRsdrister ipsrst 18 mldﬁgthﬁane@qw geptatadube (HAT)

whentﬂiibselﬁuddte’d#ﬁdrmﬁi 34 cbfkw;l '&Iresftlicﬁdr‘iﬂseﬁelll‘ﬁﬁie@ ith @\ 1gler f or
ntilation the t optional |

or 0 g in E‘ Es di@gmgt E Y .
b5 oL TEPHCHng o ipk seepe i iad meking =alaribpi B outer diameter
of thez‘:m Ih& lsp tham thal ofthe bagins Idlaaﬁtera:ﬂthbeutfulﬁr&bgmbmrmcbrﬁ)ﬂio filter rod

maklné %?&tfo%{?l ¥’r§é agly fﬂnléfarﬁletg fttb F‘Jg\ agxﬂa@ap &nﬁﬁ ilgieepr%fdetermined
diam%grqum Cipanette i) Qg madg ngample hier ea:xgatqttemva(H tircgméerence of
24, 1rr91li‘3cﬁ§ c?{lﬁnf&%ﬁﬁé Sfﬂh@tﬁ?ﬂ BHA ef%FHEKﬁ ok 30 18‘? e %dg gb"&oxumately

preferab avor r|c Sem’- vol at ar e
O POIREHINRE pXanler fAnisttwecalivdries 'n\ﬁﬁ@hh@edélﬁﬁ!rboﬁ MEspe techniques,

the oﬁb" ne @%ﬂ{eté'f&ir%é ﬂATCéE@h@nf‘B@% Qﬁﬁ@r &%Pél??éd' s fg@@ﬁm%‘} be uniformly

t he spiral segnent gas phase
COmPE?a‘%&EQH@ﬁP% d%%'feeﬂ rﬁ’@r@ﬁm(é I F]'@”HI ragireldip plagh by e plug wrap during
filter channel may diffuse out or.the filter and/or
contact the paper longer resulting in capture of
targeted constituents. The heavy or |arge aeroso
particles experiencing centrifugation or inpaction
action can al so be trapped. The materials, for
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WO 2007/ 110650PCT/ GB2007/ 001144 15 Referring
still to Figure 30, the spiral flow restrictor
segnent coul d be used to renove any fine carbon

Wahdoh/ogs that may have becone entrained in E’E%GBZOOWOOIIM
mai nstream snoke, conmonly referred to as carbon

breakt hrough. This functionabity may be enhanced by

. includin ent along, the vvra]p adj acent the spiral
fitter e?q{gps %@c%ea’chglrm £9 i5 ok lepyes diamaieyn the T-restrictor insert 18

passﬁaﬂ‘ii'du@lh&ﬁe géFhﬂJré apefier f:‘cﬁ:ﬂnﬁ!@n@mﬁéﬂlrféﬁy tHRUt Q{Hgﬁtﬁg n ' n g
materlial s

ycerin,
carrsi)eﬁéb caﬂ’%ﬁ TRy 'ﬁ%’e’ﬁfe#?g IS a 5'”@@1‘%‘?% thgt ‘Fd”iﬁﬁ"t@ﬂrr@’“ed The T-
restrBiby inaerdt &erprdartabdn m@:natof@m‘mltlc aﬁaalacamkub rmm@faﬁ i8kiRr composite of

o IO YEHS SRARL DA Pl R AU A5 LeS g poeins
polystyier, gﬂp@@O@SQMe1®I3&%ter@mmtha‘mr artdmnﬂ)ntmmlgthareof

r %éfél‘rt% %w?@ Eé if %g PQM;‘)IQ Qs & h@'ﬁ%@%ec egﬁftra]l unr}ﬂ)tgghmque pairs

whoSe er an ength ar
of HéTcP@QW@fa fﬁfé\a@ egeh mageatyem siiviated salgnad Bates | dfetl drum 504 between

: oppoahgfpﬁi‘sabﬂ Y-up tl"h@stﬁ&@ﬁﬂ@éﬁs7‘?87 1'8831'de 2k &ff pagl%aalggéthér &Nl a pair of

9. gg\% as to avoid buil d- particles
“up d%ﬁ%%?f@ésew%%ﬁ%ﬁwsh%ow ?@Cgtﬂuﬁ whieh asweghiine arergch 26mm
long.Melye pairspare Wehereld \or blRcé®RRSS At Addder BB 6Ma\i®eam s7ect|on 506 of a

) doub% e]c [}JII} ﬁlpgﬂ@;%dégﬁ‘%ﬂr@r M&&%nﬁn%&g ; hq()ere har[g’] (te!!us 512$ertion step may

be PQ@RB@CE pn idngng jostFbejow he3Boppen 5ah Embofﬂxerﬂaﬁthopbér%m, the 2-up HAT
restnﬁt@rsﬁéeﬁjfb%s]: %%g?&%atgg a'my 41§ lsuéjceeda L & F"’WEE %}egé%ﬁ)d{ess feed

ohe splrar aro
belt 56p of &y MB‘W dopihle-agtion éhfgttuf@ﬂ cfeﬂisrpﬂrrtmloﬂgammmlrﬁ@?machm of similar
capa@ftiedn orifice through which snoke can pass. In this
enbodi nent, the desired | evel of pressure drop (RTD) :
i Sailarlrrantinteus celuinse asaiste Iovenartiquiaimelfisieneyntiter eodgtabe produced
and @i iftbe ﬁbr%llly&if R Grupiani Sorde@hs Swith aRd FR or' Placed inte a second

hoppf%z c{f %ﬁﬁ);gP’P(g ﬁé’hﬁ[@?]’ g%@%&ﬁblgag gggrgtpe@ggt‘?q pﬁgrrgq)s are further cut
and dertgdlinds 238/ @ndn Ségméﬂﬁe (d&cﬁ@spdnﬁir@rtoseeg-lmﬁmer% BBthe upstream filter

segmbx?\%ﬁﬁ% F?g ??Jnd c%d?rf ?] ei:liaglﬂg réj}%tﬁtne%%ﬁ]eﬁ{lalsthgt{)%%sg&b&s onthe feed -
belt 58pat ed or treated about an annul ar zone 95 on one or

o\ 'tﬁm@bhﬁstggﬁhtrgﬁ%iaoﬁ%natﬁf 2 {ef 'b@f? 5%@ {1’ A {qe ﬁapcsg drum 508

an untreated zone rably,
establighes fSOBYHIOWY, Cloged-up PrasesiRn e 5 of theealuerrmc@ at@deﬁnctqfassemblles

and ZJG;E r@ﬁ@@@néﬁsaﬁ rh@tuél@r Bﬂ)@fhgorénﬁ' oCerid FOMEHRA Wﬁ'{ Cd?ne after another.
an enbodi nent,

DOW”&*&%?\ ‘8% r%@t@ﬁﬁpﬁgefé'wf%@? éheaﬂrﬁa??ﬁloaﬂs ﬁr?nsgﬂf@timtq eigbon of plug
wrap 513. aqogdammebeu 60E deind bath 16 piddessRimdeals atnbeth@amgl Wp 513 through a

sernilyEyfgreet PRI PPu s irapeca i B Froseien prghansts soas to
form @eortiougusritter rodt52i nPefaralalp bee bomsrkee gurs BFCapply a desired pattem
of g[uéj Ecgrfti'nﬁbﬂsw ﬁ‘ﬁjdr%t Qbsﬂ:@d ?&%ﬁ&ssn% ftﬁg ?I#ﬁg I IpHP rvﬁrfag:?ﬁglt qetain filker
rod 5221(5'?‘1 és Eﬂi’ﬁ] %@nﬁQQBObQ%%ﬁé\ewpﬁe&%pf (U‘fe Trestristangnseds 48 ateaindersized

relatw@'t& QP'hé %r@éﬁﬁan‘?&@@ﬁi‘aﬁé'fmgr [ ‘ﬁé’lc H{egrﬂésg I?IHI‘BU%I? g‘feoaarﬁ’ ture 511 and

rﬁ@%] en passing throu fure
remalrlnﬁ R ﬁ%@qﬁlﬁ@t@ﬂaic’a@ﬂhﬁgﬂqﬁa ped with plug wap.

Tb@.wﬂi@l@hmrbfﬁﬁe g%ﬁtd’elmﬂtﬁéﬁté?%’@@&\%’r@%e%énﬂn%s rod 521 so as to
er of | mformng agent or

repetltgnﬁ o[, @ up restﬁctorlup%t We?%gﬁﬁ-gf AsRpmbly fredup t0. 3e §-p rod 519

preferablp cefpriseacthe rfoiuinge Bégméhe floas biid eh@to IRYBRHF: 26 1-up/7mm CA
i ci.ency cellul ose

des a w particul ate e
Segme"ﬁ t’e f.“Ft8 %zﬁ dgd ek radisto %rf“ﬁ‘@ R AEFICP; GRsYERie segment;
40 Preferably, the cellul ose acetate filter plug 90
is coated or treated about an annul ar zone 95 on one
end so as to define an orifice 30 at an untreated
zone 97. Preferably, a small portion 97 WD
2007/ 110650PCT/ GB2007/ 001144 16 of the end of the
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26, are cut as previously described to produce 14nm

2-up segnents, at which point, each face is treated

to create orifices 97 (Fig. 33) of the restrictor 26

Wb 2PRAsEd € ends of the 14mm 2-up segments apd tRSoozno1144
operatlons conducted at the hopper 501 no Ionger nee

to include the T-restrictor'qginserts 18. 10lt has

been known that certain C|garette wrappers tend to

aldmmerymss cepmett vep§ear Zorynizeiy medichn aEeabynsrgmrt; a second

14mAddis I §é§rﬁerﬂfsa harded rﬁﬁ\@euﬁ réﬁfctcﬁ‘ba’%%érﬂg '%He'n?rhnd a second,
t he tendenc nded

1unfgph At e hapup g . ERAUBIEE Sy U A

hoppeR CT@®&SE Qi hippepPRERBBkINd mh%:md?ddTQa&lﬁ&?f‘éﬁhlaﬂﬁaﬂéBgtles.
ur cou an
ot BB Pt Fias a1 ot e e Einto tree, 2-up

rodsci2gat etume22®) theh greded aumma&m aligned 5t dmeh 228; aitiepdupon each is cut
centllgﬁ%@&fg% é;ryét Ea 9 %8%6%&% GD% ] %g s@f’é erelglEI?E‘S Oz];l ' nlg.toge{cg%ﬁ'ﬂe of the drum
232. rB@bh TO-gseembly comprisns aabap/é'mm ﬁﬁdsegment (coresponding to the upstream
segrﬁ»én@ @ufshwtusmgwfrb&ﬁ&bpmsg% 15%0; hQipnghT segmﬁﬁamge open end

garette ayout can
PO”'@,‘USI @rpeted "ﬁwéyte&mséhmr@weﬁtwﬁrﬂrwn éluteovcr sePaiisati suptapsemblies are

| then%@&ﬁﬁé;ﬁarﬁf QUficiedly ¢b RebaRE RS AAR ©A pﬁjgg %2%%&%%&:@8%9 The 2-up
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' comt@pu@g agd ttp@fngt g;perg@nst may be executed on a Molins doub!e-actlon plug-tube

combiner (DATPC). Preferably, the tobacco rods are constructed on a conventional cigarette

rod making machine (such as a Molins Mark 9 tobacco rod maker) wherein cut filler (preferably

blended) is air formed into a continuous rod of tobacco on a traveling belt and enwrapped with a

continuous ribbon of plug wrap which is then giued along its longitudinal seam and sealed with
adhesive.

The output of the tobacco rod maker is then cut and delivered to a tipping machine such
as a Hauni Dual Hopper Max that has been modified to execute the combining and tipping

- operations described herein.

In another embodiment, as illustraied in Figure 30, the flow restriction segment 26'
includes a torturous, preferably spiral, channel 80 in filter 14 to introduce the desired resistance
to draw. The spiral smoke flow pattern through the restrictor 26' can reduce gas vapor phase of
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mainstream smoke by diffusion, absorption/adsorption, and/or can reduce larger or heavier
smoke particles by centrifugation and impaction.

Preferably, as seen in Figure 30, a spiral flow channel 80 opens into a large central
cavity 46 and is preferably located upstream of the ventilation zone 40 of the filter 14. -
Preferably, the channel 80 is formed in an impermeable material. Preferably, the spiral channel
80 is made of a material selecied from the group consisting of high density polyethylene,
compressed cellulosic materials, and combinations thereof. Regular wrapping paper, carbon
paper, or carbon on tow is wrapped around the segment 26' to enclose the spiral flow path for
smoke. Preferably, the spiral channel 80 has an inner diameter of about 0.30mm to about
1.5mm and a length of about 10mm to about 200mm.

In an embodiment, flavorants or colorants can be added to the material surrounding the
spiral channel 80. Examples of flavorants include licorice, sugar, isosweet, cocoa, lavender,
cinnamon, cardamom, apium graveolens, fenugreek, cascarilia, sandalwood, bergamoi,
geranium, honey essence, rose oil, vanilla, lemon oil, orange. oil, mint ocils, cassia, caraway,
cognac, jasmine, chamomile, menthol, cassia, sage, spearmint, ginger, coriander, coffee and
the like. _ '

In this embodiment, smoke is drawn through the channel 80 during a puff and the
channel 80 acis as. a flow restrictor. Depending on the cross-section and length of the
channel 80, a desired pressure drop across the segment can be achieved.

The channel 80 leads to a cavity 46 within the filter 14 that is defined at least in part by a
tubular segment 30, such as a celluiosic tube extending from end to end of filter 14. A
ventilation zbne 40 is introduced downstream of the spiral channel 80. FPerforations in the
tipping paper 16 and the cylindrical tubular filter segment 30 provide for ventilation and the
tubular segment 30 may optionally be constructed of fibers so as to be air-permeable.

The spiral flow channel 80 can be finely tuned to selectively ailow only a particular range
or size of smoke, for example, semi-volatile enriched smoke aerosol particles, io pass to the
cavity 46. Both gas phase and particulate phase smoke can be reduced, but preferably, the
flavor rich semi-volatiles are allowed to remain in the smoke. When a carbon paper or sheet
matérial containing adsorbents is wrapped around the spiral segment, the gas phase
components of the smoke being drawn through the filter channet may diffuse out or the filier
and/or contact the paper longer resulting in capiure of targeted constituents. The heavy or large
aerosol particles experiencing centrifugation or impaction action can also be trapped. The
materials, for example, paper foam or starch based plastics, used to form the segment 26' can
be chosen or treated to enhance a particular filiration selectivity or to deliver flavor. For
example, the material can be treated with 2 waxy or ot material to enhance removal of non-

polar component or treated with glycerin to enhance removal of polar compounds.
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Referring still to Figure 30, the spiral flow restrictor segment could be used fo remove
any fine carbon particles that may have become entrained in the mainstream smoke, commonly
referred to as carbon breakthrough. This functionality may be enhanced by including an agent
along the wrap adjacent the spiral channel that has an affinity for the carbon particles. The
agent -can be a sticky or entraining substance or material such as wax, glycerin, or other carbon-
catching agent.

Referring to Figure 31, another embodiment comprises a smoking article constructed
according to the same layout such as described with respect to the embodiments described in
Figures 6 and 13-17, except for there being a restrictor segment 726 having a central channel
727 whose diameter and length are selected to impart a desired level of RTD as previously
described. 'Preferably, the channel 727 is flared 728 at its ends 729 so as fo avoid build-up of
particles and condensates. Optionally, the first filter segment 118 may be provided with
recesses 119, which when positioned adjacent the end 729 of the channel 727 help further
abate build-up at channel 727.

Referring to Figure 32, in an embodiment, the restrictor segment 26 may include a filter
plug 826 having at least one spiral groove 827 formed therein. Preferably,'the at least one
spiral groove 827 acts as an orifice through which smoke can pass. In this embodiment, the
desired level of pressure drop (RTD) is a function of the channel 827 diameter and length of the
channe! 827, so the degree of spiral is adjusted to provide requisite pressure drop for a
particular channel diameter.

Referring to Figures 33 and 34, the restrictor segment -26 may instead comprise a
cellulose acetate filter plug 90 of low particulate efficiency filtering material coatedkor treated
about an annular zone 95 on one or optionally both ends so as to define an orifice 30 at an
untreated zone 97. Preferably, a small portion 97 of the end of the filter plug is left uncoated or
untreated so as to form an orifice through which mainstream smoke may flow. In an
embodiment, the occlusive agent is an extra amount of triacetin that is applied to one end so as

to render the annular region 95 impermeable fo smoke. In another embodiment, heat treatment

~ is applied to the region 95 to render it impermeable to smoke. To avoid difficulties in high speed

manufacturing, preferably the coating or treatment is not applied in an annular zone adjacent
the periphery of the plug so as to allow slight compression to occur in this region of the piug
when passing through a gamiture or a rod-making machine and being wrapped with plug wrap.
The region 95 could instead be covered with an impermeable ring of paper of film-forming agent
or adhesive.

Referring now to Figure 35, in a preferred embodimeht, the restrictor segment 26
includes a low pariiculate efficiency celiuiose acetate filter plug upstream of the ventilation zone
40. Preferabiy, the cellulose acetate filter plug 90 is coated or treated about an annular zone 95

on one end so as {o define an orifice 30 at an untreated zone 97. Preferably, a small portion 97
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of the end of the filter plug is left L_mcoated or unireated so as to form an orifice through which
smoke may flow. In a preferred embodiment, when asserﬁbled, the coated end is located at a
downstream of the filier segment 90. The layout of the smoking article in Figs. 34 and 35 is
arranged to perform in like manner {o those of Figs. 6, and 13-17.

When manufacturing the restrictor of Figs. 33-35, the CA plugs from Hopper 507, in Fig.
26, are cut as previously described to produce 14mm 2-up segments, at which point, each face
is treated fo create orifices 97 (Fig. 33} of the restricior 26 at opposite ends of the 14mm 2-up
segments ‘and the operations conducted at the hopper 501 no longer need‘to include the
T-restrictor inserts 18, ’

it has been known that certain cigarette wrappers tend to increase CO delivery of a
given design of a smoking article such as banded papers for abating ignition propensity. in the
past, the tendency of the banded papers to elevate CO was countered by significantly
increasing the permeability in the base web of the wrapper, which in turn would affect puff count
and other attributes, such that original design of the cigarette would need substantial
modification. However; with employment of a restrictor filter as taught herein with a banded
paper wrapped {obacco rod, CO levels can be abated, and néed for significant modification of
the original, non-banded cigaretie layout can be alleviated.

Likewise, CO levels tend to be higher in the low permeability Wrappérs for reducing
production of side stream smoke during smolder; in double wrap papers for reducing side
stream smoke; and in double wrap papers for reducing the tendency of cerfain blends and/or
flavor systems to spot at random locations along the tobacce rod.. These tendencies can be
alleviated in any cigarsiie Iayoijt employing such wrappers by combining the so wrapped
tobacéo rod with a restrictor filter as taught herein.

There are a!so'incre'asingly sfringent regulatory ceilings in certain countries for what
constituies accéptable CO deliveries of cigarettes in their markets, which requirements can be
problematic even for traditional lit-end cigarettes of more typical design. Once again, this

problem may be addressed by combining tobacco rods with restrictor filters as taught herein to

‘meet CO reguiaiory requirements.

As shown in Table 2, the filter achieves signiﬁcan{ smoke constituent reductions without

the taste penalty associated by Americans with carbon-ilters.
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Table 2
Gas vapour phase (per tar)
| FTC smoking yields CONTROL | Cig. 1 Cig. 2
per tar per iar pertar . per tar periar
GO 12 13 6% | 053 57%
1,3-butadiene 5.2 2.8 A7% 2.2 -57% .
acetaldehyde 68.4 30.7 -55% | | 35.7 48%
aecetone 34.3 17.3 50% .| 23.1 33%
| acrolein |64 1.5 76% . |3.0 52%
acrylonitrile 71 0.3 72% |05 B1%
ben__zene 5.2 1.3 :'-‘76%,5:[_-.:‘ | 2.9 -45%
butyraldehyde 4.0 1.0 74% |24 40% .
crotonaldehyde 1.4 0.4 72% . |10 | <30% -+ -
formaldehyde 1.9 1.8 4% .14 DA%
isoprene 49.3 16.4 ~67%: T 1225 -54%
propionaldehyde 5.2 1.5 ~71 % - |2.8 ~47%
styrene 0.6 0.1 87% - .| 0.4 —25%
toluene 8.3 16 B0% |48 A2%

Control cigarette:

Low FTC tar commercial cigarette (6mg FTC tar)

Cig.1:

Cig. 2:

Same as Cantrol cigarette but with addition of 45mg activated carbon in
the filter (Bmg FTC tar)

Restrictor filter prototype cigaretie {(6mg FTC tar) as shown in Fig 13

it will be understood that the foregoing description is of the preferred embodiments, and

is, therefore, merely representative of the article and methods_ of manufacturing the same. It

¢an be appreciated that variations a“d, modifications of the different embodiments in light of thé

above teachings will be readily apparent to those skilled in the art. For example, various filters

are described as being constructed of cellulose acetate tow, whereas other materials, such as

filter paper, carbon paper, polypropylene, and other similar materials could be used instead. .

Accordingly, the exemplary embodiments, as well as alternative embodiments, may be made

without departing from the spirit and scope of the articles and methods as set forth in the

attached claims.
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The cigarstte filter of Claim 14, wherein said resirictor eilement is piunged into an upstre_am
end portion of said callulosic fube and is adapted to produce a predetermined pressure drop.

A smoking article comprising a tobacco rod and a filter, said filter as set forth in Claim 14.
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filter tube and said tipping paper.

18. A method of making a smoking article comprising:
making a filter for a smoking article according to Claim 17; and
attaching said filter to a tobacco rod with tipping paper.

19. The method of Claim 18, wherein said fitter is attached to said tobacco rod with tipping paper
prior to creating the ventfilation zone, and further wherein said peffcratmns are through said

filter tube and said fipping paper.



