1 SLIT BANDED PAPER SUMVARY According to a

first aspect of the invention, there is provided a

wr apper of a snoking article, conprising: a base web;

and at | east one transverse banded regi on conprising

first, second and third zones, said first and third

zones conprising add-on material, which reduces

perneability of said vvrappe? said first and third

zones each having a SUITOBANDEChPAPER if either of said
SdMMﬁﬂ or third zone were applied separately to

wrappers of snoking articles, the snoking articles

wouferasding i e firsit %ﬁpeeh?fnthﬁnﬁ\tﬁmaﬂ" dheresiarieddad a wrgppRs of a
smoKkiey BFRRC esmpfisite| 4 basd wabulishae Rbstusrdetrardsversehantded region

co@ﬁrﬂ‘.ﬂ{&t i %ecqrgﬁean%utmr&) ﬁ%a%af@ fﬁ%iﬂéndoﬁir& Qbrqesf Eérﬁﬁrisgﬁdadd—on

zohes
majesigk whighy edugnsi P%@eﬁBhtWrCﬁ (Rl Wrappers §aik; g Qﬂdt fhéfl engg; each
havingh b WgHtE sTEm tHab llfOéitB:eb ahehid fiFse of i 208e avdrd applR:dveaphcitely to

wrfpﬁ?%ﬁ#t n?ollipuf]t % i{ey srﬂ&u@cﬁ&%&%g %glﬁ e%ubft %t%a bLPH rtﬁ]'ough and

Fa |
substandiatyi im]@,ccuggnngqu Bslf- eﬁwgu*shmel@; ungaiefceqlirp g;ondxtlons the sum

of SRPRIHsA s f@aalﬁb @8 Qa@bszmsg sal,&ﬁltrdat WRIRPRSandanirdgbnes were
[ ter erne 111k Sal na. n .

appgfegﬂa ‘%@B'ﬂerﬁ Sstm%rgq %l% 3 a w‘?’ger‘ % gt;n{lgﬂg béné the smoking

artiblay | wiepld exhibit hsubetggtlalim amp {OBEUrTANgEsH Oéf’fOTé| PHEY tftwuqrh and self-

extﬁ@hlghﬁléﬁt%dér%et BUrk @oﬂcﬁmﬁ%, sdfilshaid third z&{&i‘bé’r@ separated by -

sau;1 gﬁté@ e%ﬂ%g:‘rgid r%@ﬂ@%}%@@u??gﬁ% g§ Oeabqty arlllgné dhiG second zone
thap edldngesaid fitptianth ikirst zenege paifl rseeonsLizanechayiniot 2 widh legs than the

- widBP Hpéﬂfed of eSSkt hﬁg aﬁ& ttHlll‘Ei' ﬁ)‘heQ OFEtHab litdnoMi @z@rﬁﬁlés comprising

salé\,‘? ﬁsél gencgtaat%nﬂl}é[é Z%Qﬁ?dexwt reéo?nﬁ%s %%rgfe ﬁr?(%gl of eself—extmgwshment
unden fstea hiina bonditioos, 0 8% wormpatsds tcosmpling | artinlgsn cempidgingh wrappers
whérBoR thé fedt STPHINESHes REONPHIES dsSa ahgd @BRRILCGS bANd, while

arti.c web .and a
e S P RGP e Of G BTG AAHED 1 al . The |
t r ainsy filssembadhment, prgided is sn warfriec Peasmpking adiske comprising a

bad g §hﬁﬁ§\ﬁer§g bﬁﬁ@ﬁ'r@@oﬁbﬁ bdd-6$ niafral | 'ﬁﬁ@ﬂaﬁs‘@@rse banded
fransverse band

.regiﬁqe 1SSy Iﬁ!gpt ft?,lr?%? v‘@r@gntap @ggf@tng oﬁglclléﬁ compnsmg the
trampeense dahdsd regioe wiedileft @malt&treiﬁg Thhavrapren futhes eomprises at

' Ieag{ac?}%e EPhHBIcS Wtbmididite LbRe aRRYthe ﬂﬁﬁsﬁ/e%fe banded region such

h
thaf fhg qxp%rbe';s@ A P o S Coretsd the wrapper
is statistiully reddoeed mitee thosd Mathmtztlumetermedlate zohe a second
enblﬂd% d02Bkhd ebQYindfRd pr'o%ﬂd@d Ygef?‘ma%%bero(gf aasn%mﬁ' aﬁlﬁble comprising a

article conprising | eas
baserwets gt %@%ﬁrﬁ’&@dfan“é‘gﬁr%ﬁb%f&?ﬂ F@P%QOT’E‘PW%TQ 1 rSte SerAIC AR third
zoriehioh dhezlbaresvabn Thaeat bastonveethansidree bandedasgiomisdree of fillers. The
flrs¢ érﬁ:"lﬁ)\l&&g’%s gmafoe&'tﬁé]séc%n& QSI‘?‘e %F te deRbRd zoH&has a greater

ones are the second zone,
Perﬁﬁéb'f“bféo@éé@ﬁéo therfisstiaad ﬂélrdgqoéﬁ? er per meabi l ity
confpad fhd tepnboldiendntt, r sbvidentlist hivrappzoofes smoking articlencanprising a

baste%ébd?molgé%%’traﬂgx%bééjﬁgwdeg rBoitlh BB rg,fﬁet SEIA third

ohe
zonep gRdle page walhd gae fiesh pRgh thigBePes P'ﬁ'gOLFW?fgtOf the-sesrpd ZeRe. the
secbhdl zehe s gesntérherhaslisiitvebmpdied t6 itestirstoardi third zdnes, and the

secégcg ggnegérn% t é”ﬂ?g?gﬁjd i r%EFI% Sc%ﬁ‘gl'ﬁge 484\6n rrFatbﬁlaPecond zone

er pernea ared to e first and
third zones, and t he second zone and the first and
third zones conprise add-on material. 2 In a

fourth enbodi ment, provided is a nethod of making a
banded wrapper of a snoking article conprising
supplying a base web and form ng at |east one
transverse banded region conprising first, second and
third zones on the base web. The first and third
zones are outward of the second zone, the second zone



I n anot her enbodi nent, the banded regi on can conprise
first, second and third zones of add-on material,

whi ch nay be applied by any of the nethods discl osed
herein, wherein the 12 second zone includes
perforations which preferably are filled wth an
occluding material which nelts or |s evaporated when

t he' bu coal roac t he a re

| herR BB, SREORS s e L MK G B wrapper of a

shpkingeariit'e icompprising suppiingsa bpseweaamdufgmanwe&@e’fr ongf transverse
bamEeK Fdggbnaddmptikiag GitstPsdcdhd Gn@tt’@rﬂszené\e bn &dbale WetATthe first and

thﬁ&ﬁeﬁ%@d&\ﬁéﬁ dranded ]g)ﬁd}g(% A B Hakareate LHERRability
coffaresionthe P 257 iR RoReT b %éﬂn dyrebOripeare formed

frof aped-on Tiateril free obflers and @pt@aaﬂysat lepgt @ﬁ:qaf the @anes is formed
atWiagt ih pat dlomtdmedddidn reateliawhidh iscludbsfa filet. or third zone

Ver e apinyad é%ﬁ@ta%bé‘cttd? tHE FRBREH, Bers r@bi‘o@ﬁied a method of

rtic t he sno rtlc
il § bioes! EpRT S oAl 1S, bbedoS SUeBlyhy = ag web and
foﬁ"ﬂ'i‘%ﬁ*dﬁa%r?ﬂe §‘?H§‘{e§’tq E@ﬂdISQ recion eeMRISINGdE sl pRAPRESndithird zones
onstbk fbase twebg wheieiretite firsidand fhirdezobes arec onsliatd ohthe(smcgnd zone,
wihdiffthd 88ddnA%ofe lsC gRfatet GodrMedblit i @mpatdde®) the Titgt and third

zoﬁm%heﬁl{]gt I&sgt]l’%sf'r&fan{im%rd idntcég Fenig d‘ﬁ%ﬁ Mm af"%%g- onﬁ‘Patenai free
of &5k 1 herpiatae Wlh &7 e ercentsnr frubes MRS R fist and

thied Zones. or ot her discontinuity), the snoking articles
24 woul d exhibit statistically few or no occurrences

BREF HRRRIPHEN &P %Rﬂﬂﬂ\lééat istically significant

occ F hment

contiiGs: Briafef[véﬁ?wgef‘ S Fes bpavsashé S agpaper as
depgribeflderéizond zone. The second zone conprises |ess

- addFums. s difustbtet diemdtd @nfbodigiengndf éfmbkicy aaieks a@mprging the

spﬁl%n@é& %ﬁéé@éscnﬂ_&eh%ﬁpper has grea]E er per ngablqllij
t t
2 B 'dls 2 RO of Dl el fild dprdlNS. 1 DL

width of the f| rst and third zones (which can have
DEF@IED DESGR&UAN wi dt hs), so that |it snoking
ar t ipedf&sbly 39 sReKIRY bticRExtiRguidhes Shen %%@@@Gntﬂ%dstﬂ)girétg and the

ter(d%l:]&s toe)dla' ?d txs ‘T‘éf@?énéed gﬁteu{ Jsegu&%i(i gHHeeﬂg\ﬁﬁ Qow ignition

PIRRSRTo 1R’ iR B CAEY SRENG SFSIS Gl Agrijua fp ouE when freely
suspreared sutthes fwithist thanttbldeni of canzashdray anfewwpmeu@ held i the hand

wﬁﬁbt!’t%Lﬂ?Frng(ﬁré@%Q#ﬁ) bafhy Mdeo%aiﬁtiena@lgﬂsn@at achieve low ignition
ﬁglfgahéq% ntg %ﬁhﬂ:ﬁt Hﬁgolfa?ér% { of el Fn%ht QHE& fre? burn

era and t zZzones are

cof t|'9“8rm add on material across the fi rst and third
zonébe payas oietal Ibprn thteugbe @sritsed diseeimrdplanaie testing &y imerican
Soene@ejﬁtreetldgxane deadridioAITN)fStarsdard Bt 87H04, dStandes Test Method for
Me B iRt S@éng@g%'fo@ %ﬁ@é' %\thdhoi)rc;vtb%sbénﬁé‘égure of the

ca%%ﬁgv d ﬁéf ?nﬁgyr}éﬁ e oc'q%aﬁ%pé’s@ﬂ%?* ShrSPRHERE shisate to

contipge hyHeg Withg ma5giiHe. ttgtal gn through refers to the situation in
wh2B (¢ 48 GoGdeeds b%@@ﬁhﬂﬂ@ﬁ B3bahdsd fredion en encigarette wrapper and

dody RdtRbadd ¥xtinBuibiiBeritdn R Ricidarald GuptdiTthd ghrdsead68Rextinguish
un@é?'me%%@?&&{dﬁ ng‘bﬂ'V'gQﬂ‘ e&fﬁgglsﬁh?ﬁrtﬁ)ﬁe#ﬁg?f}@rh doﬁdltlo?s gs used

hellgﬁl Cﬁfﬁé@f%@ exievishREatal At cigR vibe tm&l;\eg guch cigarette
is unslenfsecolpuro gbngitionsi ¢ fl ow rate (cnB/ sec) per unit area
(cnR2) per unit pressure drop (cmof water).
Pernmeability of the cigarette paper nornally exceeds
20 CORESTA and preferably, the cigarette paper has a
perneability of about 6 33 to about 60 CORESTA and a
basi s wei ght of about 22g/n2 30g/n2. However,
perneability through the banded regi ons and the
underlying cigarette paper preferably lies in the
range of 0 to 15 CORESTA. The reduction in
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5 upon a substrate. The wapper further conprises a

nore perneable, internediate zone al ong the

transverse banded regi on such that the occurrences of

w8l ngui shments of snoking articles COppFimhi@oziis

the wapper is statistically reduced over those

wi t hout the internedi ate zope. In a further

enbodi ment, a wrapper of a 3¥noking article conprises

aThabandes begiord déschilaistierein exitibia bstir éove gnitian dmnbehﬁgl amd reduced
rates Bf g&i{%c? Aqus h];rl{ehf Lhder oggd r§ g:grét%tteypég @%nﬂg n&[gd I gqlcgm aarcg E)referably
formed by primting ofpetini¢aily rgsa\armlprupng @s dlebgribad inl detait badove A$ an biernative

o 0o bindefl BRIl R0y PRE) of R 0100, colige o
fibers, Horily, anigiofiliiilsy arnperabingtions dkaseafher fothestadgdrpg Wgleriad applied using

varioud @ﬁ@? or ddaind ﬂeﬁﬁlq@édlnblhbsﬁg aﬁ;ﬂ}&ﬁﬁn ?éc‘ﬁn@fUéé’\@tEﬂnﬂHe 4 RBving orifice
second Zone, and e overa tructure at the

applicatat. 3 {Be FRIBO IFELtioR ‘ﬁrae%ﬁpé?mﬂ‘@?gr@éﬁk)?? % dessrpet '@cf°f”6‘°”'y owned
US 5 $976690\4Rd &IS| 6 596a11%E theSdohtéfils WF ®hith afdWeréby itorpdtetel! BY Felerence in
their e&0ES Addi tionally provided is a wapper of a

eir e0ff5Wi ng article conprising a base web and at 12 | east
olnantthanswerdingerit he @dndedgegon canprripsisanfyst, sesind ase thirddones of

add—or?pr%tetral W.oﬁjﬁ%bg%gﬁkt% Igfaac‘ngcégﬁge m-gﬂ%dg S%FOSQ(PQEF%MI (NQerem the -

zones are Zzone, e secon
secony ggneaingindest parfofaiions abichiprafereblwpee ‘éllﬁdtvatht dreodciuding mal which

melts Bhk %Qap%%@éwh%etdﬁﬁmﬁf&ﬁpﬁjpp?%ﬁe%g bhR§ed fehih tc@l‘ﬂgreby provide

zones conpri se add-on nateri al
the seﬁ@’ﬁ'ﬁﬁ@?ﬁ"ﬂbﬁc'ieﬁ%eq PRABSAPIER are preferably suppli ed on

bk ﬁtﬁvudﬁtds latwrbepd@roeé embiasy dMak cbmprisMgPP Pe Wb dnB &t least one

e GERLEOTREL SSSCRSIIY, SHRCEPREL AITSHEL 58 g g s

comprizaadédn meagarran svhich reduces pbrinesabitity of ficomapied. The arshaidibied zones
) . [

each Qatven? Wécll?lﬂ SQ%rPﬁE? Ef;j%rgfeg BE gélcé Q’lf'v\sé %rzﬁlﬁk ?%%m%%% %p‘ﬁ?cé ggqeratety to

wrapperﬁe oft seakiog rarbcles nthed smelging raridasp moglidn gxiibit Statistipalivo significant

occurrftds tof ok bﬁﬁ’ﬂﬁﬁ)ugﬁ ah8l §taﬁﬁ§§llyv?§\b or hb %ccf,drfeﬁ&esaéf@eff-gktfngwshment
zones are qutwar he second zane, the second zone

under fyge bymgroadifigns (Geg- n%f% ﬁ%“t‘%/ a s el i o"otq'@@tﬁeﬁ)st Thgpm of the
widthst di tHeChir @IRE Shirdadbtleflis dueRfiat bR 2fohé§ﬁven%l’§i)pﬁe¥ﬂ ﬂfbdvra@ms:;f smoking
erl 0 |

* articted 3R gt Ty e ad (VR B P RS By e dmgting atils

would legizigit statistigadly tfew pone accuadnbae rof el dpingthronph ahd statidtioally significant

occurr@ncfe%ldf .@)EIF]-e)IGﬁm%qeﬁgﬁa%[ Qurn'c%n&ﬁ&fser'ﬂ@ Hrstuﬂ'lof 'anrr('jTEones are
across ft ir zones

separgiecdhy he gesandzonet Abe segonfarichepreprises Bedl add-ap ﬁ@ien@\‘th@ the first

and thﬁﬂTE&*\e@g)r Ab bHE-LR RS Phd WrapPita¥ ighthid RARSapMRPaIsRAhe second
at | east one transverse banded re

Zone tE%}ﬁ?’fggP‘ﬁ Brst andsthird zenesn dha AeFop Fere 'Z%T?e‘é"dgﬂeﬁsrfﬁa’b%‘ér width of

the firsbeiad thiddezohes 8hhieéear ﬁ&vgcbqﬁﬂl’tﬁ&mé@lfal QkdtNE) sb Wbt it Reoking articles
ona zon

e sec s.a greater
compr3Ep B L ey b ARG 257 ALPY PESEAR (el cxgpgRroes o seft-
exting@&hreantl unider $ree obuginz conditiams] dsheomparstl tansmblting chriicies esomprising

f terial . 1 .
s ST A A T G, s T4 e o v
maintsfininghstalistical -few ordoegdcairensis ohtolal Glndibrough iHréferablyTihe first and
third zﬂﬁ@s 2 Wnﬁﬁr'n? gdﬂ on %ﬁ&r‘ﬂl %ino\és % fiQ f Dh@ BidSonEL€ Qptionally, the
first and ird zones. ['ustrate snoking
secongzgnednayhaye #mt@teuqsaerﬁlﬁi'neqyafﬁaé@ fﬁ%’(ﬁ@ﬁ thirs z088%: 1 | bed
hﬁi’tﬁlvﬂelgtﬁﬁﬁ%ﬂ@oﬁ%é%nalFfbrcthe lbalnbédJ%cﬁat ErefePabiyTid Iﬂ@the range of

article havin banded i ons on a base we
0.5 grajggyper squge 9§Prld° fipglay, “él 8 ARiFTRRlY 2B esrapge aﬁfmﬂ 5g/m” o
material 11, 13 separated by a second 36 zone 12,
which may be in the formof a gap or may be in the
formof a zone of reduced add-on material. The first
and third zones of add-on material 11, 13 may each
be, for exanple, about 2mmto 5mm preferably 6
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18FIG 3 illustrates a snoking article having two
banded regions 30 on a base web 100, each conpri sing
first and third zones of add-on material 31, 33
W@@@ﬁﬁg@gd by a second zone of |ess add-on nEt®eIB2647/002118
. The first and third zones of add-on material 31,
33 may each be, for exanple, about 2nmmto 3nm w de,
and the second zone of |ess add-on material 32 may
39/m2bezve!i Gnorexpmmlrahly abohe renge tad Rorm Sbglm’ Nbr €5g/m?,  approximately.

Conve% na? %ﬂf B%r l§ %Fm@%}?ﬁbtvmhr ﬁ’xez&%éaq‘ﬂiéy %grqm%ﬂly desngnated in
COREﬂTde whah (necseres @emrobemnéarldf i temes afd@imtrmﬂqmta@ Kczmlafsec} per

unit aFé% g;ﬁ-)’) E%' urﬁ:PPg@Mr@p f(épgigtwa?éﬁn We%z{ﬁlly §§§le dffetie paper

thi zones 0 on materia
normally exceeehP COREST Asad meferaply dhe sigatete pares hgs gﬁermeabllaty of about

33 to Bi?du%b BORESTANardSa b anF;ﬁﬂW'aﬁoutt im?t305ME. Plowk0st permeability
ers of add-on nmateri e secon

throuqhet % bapdlgd sepionstanyithg ”@‘?”ﬁ‘ﬁ? CIIBrRYPE ngger prq;ga&*ﬁmpé% range of 0
to 15 CORESTAL Whel r8diNion Pf pertigalsifity pRfferabia testritiseairafibts tgeded to support

terjal i s uni form across. the first and
comni f e e oS s e SRR E ihoe 30 ar e
oprex fatsi aved third zodemprefetiaiily haveea grdmtmhharsatwqwt frogragis per square
et B b S s O Bt sl UGG o
meter \@f thepfisstsangfthirbarnes pream@-a Bi Ileast;twm ﬁheabﬂjls\)ﬁﬁ‘igmé@ @ramsx per square
metergptﬁer@ﬁorﬂf I, OGR! QRSndrorRARSEELARE G- gaﬁorAsQZ%%Hmeﬂam the term

was found in sone circunstances that a tobacc gk
“gap’ F?Eﬁ?fﬁq aipgels Ara of RRANAED eoiper briwesn the VSB?MEM&&QE@#A Ing any
permeaBifity deddeing fad@bn @eltérice (i, @bntdihing n\omyled dp pereheability seaycing add-on

ous v rsions, of bands_were_appl . .
mater) HLSIEST B RO LR 1 5B RTL B SAIRELT 3L PP ron oxide
at the iavatiereds ¢he selcmopmme dbielsetondabne hefanabiypipsra greatetpdrereability than
theﬁn&%ngﬁyﬁ d to about 46 CORESTA. Such changes create

e of 36consequence in cigarette desig
Ii@qwafabastfrane Bsnsigse, banﬁ?fbtqgiqﬁgprsf@fqbiycwseﬁasfﬁtbwted layer
contacltiﬁé ARV web R4 b%@&iﬂd' ﬂthe@fI gfeh %r&?ﬁﬁl} haditfart &qual bkReater basis

In"contrast, the slit bande

Vi n
weightyB OFRSRRIRS SBYPre YD 8ipry e YR a6 o8 aErpted per-gHowever.
the sdcoRESAdoDEGDsEGRht 130T may (teTieds inThusk, wéighe than theb@rsdiager. For

cxam e L SHAE) FOAAAE o eSS LEELLHS B over oy bo o
least ivéseclte D&ERCweight in granefer siurge tragier Q;sthe Airsinerirged layer. ‘In an
emboc&ﬁ&ﬁthﬁﬂ'é se o mazxt i g’sc{‘ﬁ kg ﬂﬂﬁl@g ?é}elr &1 1RO Brst and third zones

rern t zones ongitudi nal 'y instead of
may %achcmmﬂsemh lepsty twovpriated Jaydrs i(@are prefamitdy tree or more layers).

Alternﬁt%fyeﬁﬁmsanﬁ FhiRPIIHRE R RA coMplidetatétst hecObr oluCprinted layers,
h the zones extend Iong|tud| nalhlgg 8 i nst ead of

and thg,spequzgp% @y SPTPIseRY ereer e gy € 0 banded
I Reh-Bénded ra‘re@umfahe Qﬁs@fweEl prefetbiy dchndt hempaste pereehbilitgl reducing

s o RN Bk AR AT SHE! bl oo g
may doanpdeel grestprdthan shrpe ebeesablFer Brampel the itragsvenseabarsied gegion may
C .
compr%% *o?%k(%{rﬁplggﬁazﬁ%%h% gfg'?hotﬁ@' %ﬁ)nﬁggggggtgfé&gp% gé;grréﬁ g the first, third
and fi ﬂtrawles pnad theayappes daviag gr@@ﬁf@ﬁﬂlﬂ%}"ltﬂ@'%ﬁ%ﬁ?ﬂ@yd agqi fiyrth zones

than a‘idJﬁ§ HRAAFS: %H%Qa*ﬁﬂrfidd&.f orm ng conposition or
erent aqueous conpositions. For exanple, nultiple

14isp agrew@ednﬁyamwraeawf 3eSalyner artiglsfomRTPiRg @ base web and a
transveise! BERUYE Fagich! 6F &d¥-6H mizkdrial. Pree iral}’eﬁél%e flS%Mdé‘chngdnsle desagned to

one or nore |ayers containin sive and

cause grdngiistiRst of 9k BEKER AR s AR B FpgIp when left
any order). During gravure printing, the occlusive
conposition is preferably heated to a tenperature
where its viscosity lies within the range of
viscosities suitable for gravure printing. Wen the
heat ed occl usive conposition is applied, the
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At roomtenperature (about 23C), the

hi gh-sol i ds-content occl usi ve conposition has a

Vi scosity exceedi ng about 2nmPas (200 centi poise (cP))
and is unsuitable for gravure printing; however, at a
tenperature in the range of Sabout 40C to about 90C,

t he vi scosit of the occl usive co ti N )
upon GeE PR Ed EBNREFERENG FUTP EELe ZR POTIRAARe MR TREPISZET® iong
the tGOSRES barRidd rE@6n GuAVIRGE ther batliratses tdi eeliRi®guishimietis off smoking

artlci?ﬁ,wga?lg%gwesvgrgS;F%Yso%%isﬁ%q?w é@%)gﬁ%@ egﬁ? gn Pp10utlt¥Pe ;Btermediate Zone.
Vilis adsithey cafbodibeot, alwBaser (of @0noR)ngadrtide ce*npfaeatadv@elwb and at

least tggee Hggn Hsegsagéé’a% mz;ac%vpmﬁgﬂé hal LS CHIRAR LoRe di¥fle base web.

n co thé p KE:‘er after gravur
The gbicent onegraasversehantedipsaiostoan &e ren of Hiestads qp;m@ﬁﬂwh@ast one of the

zone#%r%ﬂﬁéiépi@aétm R Foh AP 8HALN heatdrinl WhRA fhdm%téﬁh‘ The add-on

Vi scosity at roomtenperature i.s needed s
materialdy DiefaBIE U ATV ACTeSS i ST i70R T ZOnse. (Ggniist and third zones are

ceutwér@ %’F)@n&%fe%r% zoR% efng trabdraitvitepha reduregi ti’@r‘s‘éc@{dezane has a greater
lied to the wapper usin si.ve vure 12
pormEAtIRY PREP3EPHOAER Vet APRE ST YR R TEER 801 BHE 2Pe>
C gpRiEbeagforpieeiisa Wregp@tcﬁya aﬁoismg:amsialommppsm@ial rege web and at
oper ati ons ,Ac din [
st SRS LSRR TR R g B AR S 28 o v
The Wd&dtmragzmes ardo attwatds of tHeese@pted anad, tla@n@@efmsh Xame has a greatef
perme&%!e(‘}ééompared o thé@i s? aﬁ#‘?ﬁ? hé@ fag{i ;ﬁifé"%é%oﬂﬁ Lid A fe ﬁast and third

pre ayer is app
zoneg mmM&eBQQ‘@nWaﬁeﬂat is allowed to dry thereon usi ng
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banded region containing first, second and third
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add-on material, the first zone may be WO

2007/ 113693PCT/ 11132007/ 002818 10 applied in a first
printing stage and the third zone may be applied in

about 2BEIE 35 1ids @netthr eecopg E@heh id Mk P, fohREMRIp AbPE|! f?'ﬁ to 2mm

wide & MYrd gb@ctf%!hﬁ%é"ﬂrs@&:@tg@urd tzhfeZ NRBI-GOMERVAI Mg ?6dﬂay0@ach be for
material are

usi n n a r.i at el
el ool SEg1 VRAGCTe FORTRETE ek BbP X orbl e gy or 2mm
wide.l ?ﬁé i3t Santhid PHrRG JF laisbn negsaN, aBgréfbiably @oipass multiple layers of

t fi t t hi
e I EETR) SIoh e e S nae e P BER of FERLE Bl e asoon
mates# iagefembpplifgraddesnthatitseancathirdrdnesiin, B3.he first and
t d
f ;Hrléc%ﬁiﬁ%}?ﬁes a ?m{)ksni‘grttki%sigé bWod béa:ﬁrgaeP r}gﬁgt X tﬂgu&t \?éjm 100 each
compibing iest.rtbird end fiftim zgfamseofaasimqnda@fe@ﬂsﬁ £he2d ppnaesiad éﬁ 3econd and
fourttﬁ%dn'e@ 98ro4 %icHQt?asy K n'? HTEHRbA daps Eﬁﬁz'thé %ﬂ% o #Hdﬁ@ébﬁeveis of add-on

ression cylinder 1Is p05|t|one bet ween

materia)) Tb?npréhawg and dikh genasal pad-on MRER! 75 24 %%ﬂﬁb%@ﬂhé{? for example,

abouf Bhml9tath QRle? Bn@‘fheaé@c%cpﬁrﬁcﬁfobﬂi\ zbiest 422 2% &2fch bBefor example,
roller andgg couter r ot
i

es .relative to th
abou Trypde rghw preresi g e e i eotPoUrag anggpterl 21
23, 26 heaybaselsiag for eixb@ple| sbd? 2E‘im fddeniang tﬁetmcomammfouﬂh zonas 22, 24

vy BEHLAERS Sl B8 88 BT 58, gk goes o s

matenia PH 23, 26 (gbra‘.fdﬂebky TP RS mzuitnmg layerder addFhe mgteaiglysech as, for example,
o, 096 St 8L, DL, Bl iy gom s
the fi fiaﬁj‘%‘/raﬂdca@é figa ey 21he@3.@5 nting process. That nip is

SiEf8ds §iRs té‘sCQ sﬁtbﬁ}ngaa?ﬁzlé’\ﬁ@;@sm:}t baHOYE PodhSsVERESh & BEse web 100,

gravure c I nder an ression cylinder. The

esch ppEBRLTBTATHEN SESEBHAB M4 R CoiePaaiec i efaghd zone of

less Rlo-drMRaRAARS| Tﬂeoﬂstf Arnthied) 2ol of REon teatédae 3pagBemay each be, for
18A res rvoi r. cont |ns he occ) usiv

oxamiien AHAE SE L AT PRS- PoY e s SO AR OF 55T RGOl efflal 32 may be, for

examwea@w ImiEhie Zixeswideomnore eraferabligahe Srstvricithind saries @bbdd-on material
u whi.ch i I i

31, 330%%0 §?% b@ofﬁ& e§<| Ie a%&ﬁgﬁgrgc ‘Eg %rihegh\é n%%cgﬁ zone of )E/ess add-on

matedid&A ridyove, for eaampiet atbme 2heawidexe tesagdihe firsé ped thfré zones of add-on

, matertueﬁ @“i e g?tpi%fgragig Jchﬁn@% ﬂuﬂ%lavﬁy&g 9P Q8d-boh ke, &gl ak eﬁi:r exampte

about 40 to about
two, T@@et didfoun lavery pEadsspn (rakiat Neile i EPILZYBNY 335t %dénm @atena} 32

" may @&h&%@e%rt&aﬁ'zplee\b% d/r"‘”i\n/‘éhaye‘%s %@'aﬁé‘l}éh&nét@:ﬁaégrﬁ*éuécﬁﬁon material is

printing di scussed above, icosn tégfor

prefegRbl e okt rige dEt anfyihr geres: o1 e | aolghatoabgenes 32 are
opera%@é)atof'l miNale! @Bleyhbobifent paRehabete a0 112hen e Msgrmier
%gﬁe S {93-1](]‘3601 g%lhte kgatn%gd Ec’:%vﬁtrl?atii éatttg eﬁs;e'r G gg’;'ﬁntgﬁ of%owe?%%rmeab;hty
far a gixah&ngejf CiCstheh pabodeaihns iof baraded lpapere Sior aigdxrepie dt was found in some
crrcurg%t%;éegqh%t ?&0{) Go8 g&r&ﬁr% { hé\hﬁ QE&'Hé%bﬂﬁﬁ‘é}f 33 CORESTA and

Re” Feserve
a COHEAC) d@rve:ryecrfénm wpidd thdme ﬁ\@fnapbﬁﬁaﬁ@) ifajevisis versions of bands
were la&ﬁi leH Woutrfuv?%? ch&fel R blrdeF 2 dRhRLR Pis iltfeRE Q}@b&%eabmty of the

enperature OCC usi ve composition. Pla

,wrapmr worlsl havertenke relé?ﬁjtq ot Ay CAREHE & BB anges At ﬁé“ugtﬁtude of

conse%@ceﬁc%vrﬁ '&Ig%%@te@fes@ﬁ kduad 2B bfﬁpe)ﬁaeﬁpﬁ ﬁmﬁ&tﬁlﬁg’lﬂufﬂf&hﬂbb%ty lessening
no

 machRaNy L Fegape CONPBKET Broat=iHBe AT GHOTe LSE0R {1 & pormesbilty

associated with | ower tenperatures because the

occl usi ve conposition woul d al ready be heated and,
therefore, at the | ower viscosity. \Wether thernal
conditioning occurs in the reservoir or in a separate
heat exchanger, it is inportant that the therma
conditioning step occur at a tenperature selected to



12

18

24

30

36

18 the length of the gravure cylinder and is

positioned so that is w pes the surface of the

gravure cylinder. In this way, those portions of the
wdiiYigoscy! 1 nder that define the nom nal spaét/fioo7o0211s

bet ween adj acent banded regions is essentially w ped

cl ean of the occl usive conpgsition, while engraved

portions of the gravure cyIFnder that define the

of 33 BORESTA rpaﬂidéaaztnam 103 S Thhy aGHt Hapwed Bhridbe tethiolddyl described

nereindgeiltigs Sgniceivg & PR A PR e T eR T e ni'e.

t Referrig to b4l Sl arel Sdm}ﬂmletnbodmeﬁtstmmiﬁélader bahded rédiens wherein
surface f the W I
the 23bs, REn? ApiPBE RBloap 8 oo iRerERy < Mk BBl Fio. 4
correapbn@otohbarided gegion roenﬁg}aratlnderf Fiad2twits thapropesiegiend longitudinally
msteaﬁ%:jf cﬁlaﬁﬁfe@ﬁﬁlatllg parW ﬁ@.;p rcoﬂ'@ﬁiﬁﬁs H"f)é%ﬂ?ﬁ‘ %‘#]&'o ur!a(bn of FIG. 3

way age /or smearin S|ve
with tf@mm@%?ﬁ?@dmwﬁut"ﬁé“w%?ﬁﬁ@ cwf%re@ﬁa&ed The

tii g 'ﬁfb?e??éd‘gmﬂdaﬁnéﬁl” the I ?s‘i.’ tyePaNEiRS Haﬁ%é)ﬂ%:oﬁr §fpﬁiffé¥m)ly formed
is | ess than about 20% of the thickness o

using R gaueany oRelSiecqmaRsitipn Jypictopxiznds cemPpIRIEMARESS tB? b‘l“ﬁj@d region.
The sbﬁfeESWE Rayerl{oe Iay%ﬂs) todnicaln @ssdedf regibe nidyr s foraye by @ksing the same

first
souec 1 S SPuPRBY 5 bl Sulhe b HRE Bk B, e
layerst:ha_asc klh esrsprisarisyensa yorii@ning escitsnaty dtetebfor tninetidien byermeiay comprise
one 0# P‘lr()g{ %9%&6%0I&H§H§Ta*ﬁ|ds§lﬁ@%z gli Ig% 0{1% %{ h-mré; %r%ﬁce ﬂtair{nibecalcmm
carbongte ('Dn%m!r ¢reng Buée grewure printing, thy @ccheﬁ“{escqn@@ﬁ@na% ipgeferably

heated k&Y @pdraflié WiHekeE it WRESsHR B tithh ﬁ‘l@ﬁﬁﬁg’ﬁ B visdishis suitable for
reference to the above-deScriptjon for nultiple sta

gravurg oriRing, g/Vhe) 'dze heated|ogelpFivi eRmRosiignjs applied; fregteclyrivg, G‘%@P"S'tw”
is coolgfl bﬂﬁudﬂﬁhéiﬁﬁtd&hh a;gmb ééfatmfz@d Olﬂﬁhsgﬁ @Ultﬁbleofahe fibé Wgter in the occlusive
station 44, thir avu r|nt L 4

compaalBhitRPorias phulie S lilaBie Dok B midit B ideinggfoers of the
base b Dizat loindipgrod free wabet lnmbltpsforﬁﬁ;lorr efaenviness, coekling,uang/or wrinkling

in the ﬁgsﬁ \D&?t Suc%%s g%qg@?ggﬁysthé gancfée Plzdo@% ﬁéfsl@aﬁ!yé%@é I?\C@gsed thickness

rain octor ust nent
reiatwg);p,thgé]r% laygr aH p@pc@p fegions Propige qan’eqiqc@n @1 permeability to the

undenﬁﬁ@tue\é@ svesf whiBi® pheférably gém 8ir Rbw Mebdda t%ts'%b&ﬂ cémbustion of the
er encg{ nuneral s VVI th_t

ef

c'gareﬁ% FP%éBdt;F‘d Vigigity @hthg, kandggd regien. sgl:"%ﬁ'ﬂ d&&’éﬁ/ &t 8’°§F‘?sﬁ‘t’? yHt-pass
printing tcah be fiouhd i¢ 66rhmonly ioh@ed anE: Frre\flsﬂdilﬁi‘mﬁplnumﬁrl‘ﬂd B070M, 964 entitied
PROGH%E%rSZM% E\/{é}\iﬁ} EA%rS?ﬂ-'ﬂll\lﬁ éﬁAS E%lbglg eﬁ% g[-%%tsgﬁodé“ ?he conients of
which pef lerehyydecommmated by vefferhnctmett@g@hﬁnew c". EXAMPLES

T-

T FRLAREIAILER 11 & B0 BRI may o o o
group fqopgistiior @fe$térﬁt‘ ﬁhgﬁ‘ﬁ@erc@r regagnamr g4HH U ReEH, fqnglem:xtures thereof.

Preferéib@ ftRE @BudhRNERthos Bk @&nﬁt@s@fa‘ 's%tﬁ?ﬂo?@ﬁﬂeferw Bxitiesd &drch, such

or ignition pensi t
as, f”%ﬁ@%xﬁpﬁ’@a F’gﬁ%\em"'ﬁ( é@fﬂyalgtox@geggapma,s}azcahtlme;nboqiﬂ@nts the
occlushraseomm:tueﬁ raferabnf dbér.e not apitainsfileag ﬂlc@&isﬂff&blekarﬁple calcium

carbor%é? ﬁHc f"Bﬁd lgcfrgg%ebﬁn t?l_gF ;{f‘t%thr%ugtﬁ%begéﬁ"dgﬁ rgglon qn a preferred
embodinngrtr étet encludive modipnghgn, usea fbFprrding eomprigo watdi grat atsout 20% to

t,.0% ' -
about 5B oy el of BeCicPRbE bamebh at Sl bdnBE bl o HTbcclusive
compasfiign cingﬁir:aecmwsﬁeet e esmbisitiondmeytexperirace gelptio@glien when its

f e t

e B o BB TR P PR (PO Rt Mgl gondd reson
may O¢@¥ed herein "SE" refers to self- extlngU|shnent under

free burn conditions. Thus, is for exanple, an SE

val ue of 95% i ndicates that 95% of the cigarettes

tested exhibited sel f-extingui shnent under free burn

conditions, while an SE value of 20% i ndi cates that

20% of the cigarettes tested exhibited



12

18

24

30

36

systems.

1IFRun 2 1FRun 3 1F Avg. SE @0 Control 6 r=li 0%
0% 0% 0% 95% B 3-1-3 7 mMm 0% 2. 5% 0% 0. 8%
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At room temperature (about 23°C), the high-solids-content occlusive composition has a
viscosity exceeding about 2mPa-s (200 centipoise (cP)) and is unsuitéble for gravure printing;
however, at a temperature in the range of about 40°C to about 90°C, the viscosity of the
occlusive composition is decreased sufficiently for use as a gravure printing composition. For
gravure printing, the upper limit of suitable viscosity is about 2mPa-s (200 cP). Most preferably,
the occlusive composition has a viscosity of about imPa-s (100 cP) at a temperature in the
range of 40°C to 90°C so that the composition can be quenched on contact with the paper after
gravure printing at that temperature. The viscosity of the composition at room temperature is
also important. The high viscosity at room temperature is needed so that the occlusive
composition gels at room temperature. )

Praferably, the banded regions are applied to the wrapper using a successive gravure:
printing process. Gravure printing operations are capable of precise registry of successive
printing operations. Accordingly, gravure printing can be used to effectively print not only the
first layer of the banded regions, but also the opfional successive iayers.

In a successive gravure printing process, preferably after the first layer is applied to the
base web it is allowed to dry thereon using suiting arrangemeﬁts, prior to being advanced to a
second gravure printing station where a second layer is applied to the first layer using
conventional successive-pass gravure printing equipment. Preferably, the second layer is
coexiensive with the first layer in both width and length; however, the second layer may have a
different basis weight in grams per square meter than the first layer. The occlusive composition
of the second layer gels on the cooler first layer — and free water does not migrate or become
absorbed by the paper. Preferably, the second layer is allowed to dry using suitable
amangements prior to being advanced to successive gravure printing station(s) where
successive layer(s) are applied. Preferably, the successive layer{s) are coexténsive with the
previous layer(s) in both width and length (i.e., the layers do not have a stepped appearance);
however, the successive tayer(s) may have different basis weight in grams per square meter
than the previous layer(s) or may comprise different add-on compositions. Preferably,
successive layer(s) are preferably aliowed to dry after the printing of each successive layer in

accordance with well-known gravure printing techniques and conventional gravure printing

The gravure printing process can be used immediately following paper manufacture, ie.,

at a printing station at a location near the end of the paper making machine. Alternatively, the

gravure printing process can be used in conr_lection with reels carrying the wrapper onto which
the banded regions are to be printed. For example, a reel of wrapper having a selected
permeability and a selected basis weight is mounted so that the wrapper can be unspooled from

the reel as a continuous base web.
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60% C 3-2-3 8 nm 0% 0% 5% 11% 25% D 2-2-2 6 nm 2. 5%
0% 0% 0. 8% 45% E 2-1-2-1-2 8 nm 2. 5% 2. 5% 2. 5%
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The base web advances or passes through a first gravure printing station where the first
layer.of each banded region is prinied on the paper. The printing process may be applied o the
felt side or the wire side of the paper, or both. Next, the wrapper passes through a second
gravure printing station where a second layer of each banded region is printed on the
corresponding first layer. Additional layers are applied in a similar manner as described.
Finally, the wrapper with the printed banded regions is wound up on a collection reel. The
coliection reel is then cut into bobbins. The bobbins are then used during manufacture of the
desired smoking article in conventional tobacco rod making machines.

The apparatus at each of the gravure printing stations is essentially the same in its
material aspects. Accordingly, it will suffice to describe one of the gravure printing statlons in
detail, it being understood that the other gravure printing stations have common features, unless
otherwise noted. A-single pass technique can be used to make the banded paper instead of a
muiti-pass technique.

At the first gravure printing station, the apparatus includes a gravure cylinder or roller
generally mounted for rotation around a horizontal axis. The generally cylindricai surface of the
roller is patterned (i.e., with dots, lines, cells, etc.}) in a suitable process to define a negative of
the first layer of banded regions. Conventional engraving (etching), chemical engraving,
electronic engraving, and photo etching can be used to pattern the surface of the gravure
cylinder. The circumference of the roler is determined such that it is an integral muliiple of the
sum of the nominal distance between banded regions plus the banded region width. Thus, for
each revolution of the roller; that integral number of first layers of the banded regions is printed
on the wrapper.

With gravure printing, while each Iayer of add-on materiat may be applied uniformiy,

each layer of add-on material need not be applied un’iform_ly. For example, a layer of add-on

material may be applied such that discrete poitions of the layer have differing grams per square

meter weights than other areas of the layer. This may be accomplished, for example, by
printing a discrete portion of the layer having a differing basis weight than other areas of the
layer in a separate printing stage using add-on material having a differing basis weight.
Alternatively, a layer of add-on material may be applied such that discrete portions of the layer

have differing depths than other areas of the layer. This may be accomplished, for example, by

~ patterning the gravure cylinder or roller so as to provide a discrete portion of the layer having a

differing depth than other areas of the layer.

The multiple zones, for example, first, second and third zones, of the banded regions
described herein may be applied in a single printing stage or muliiple printing stages. When
applied in multiple printing stages, each zone which contains add-on material may be applied in
a separate printing stage. For example, for a banded region containing first, second and third

zones, wherein only the first and third zones contain add-on material, the first zone may be
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2.5% 20% . * Nunbers refer to zone widths in nm (see
Tables 2-5, be ow Referring to Table 1, wapper A was
a control, conprising a continuous, solid 6mm 24

wdhhPi8szbanded regi on, having an add on ratpcrgfm&n@mns
As used herein, an add on rate of 5.5x results in

8g/n2 to 9g/ n2 of add-on nat 8r|al on a dry wei ght
basi s, and a basis wei ght of'926. 5g1n2 for 6mm banded
appiieﬂeiiaOﬁm phintily Stagky amd {heakied faneemay béapipddn agetsrinprintig stage.

Aermgfiely, el SHie in & s BT Dc Shel e 7ondS odridfthd fug 8l Fyaperil are

applied Usagian approphistelyfpaiéméd@ravurd@ylinder or roller. For example, for a banded
reg:orﬁ\g&zé Mé El%? ngnldlgl‘%otﬁl?d 89%£1§lh%%wrcg1whﬁ§ ?ﬁrs't apﬁtt@}d §ongg contain
add-onaya@r@i dfe graroeylivigrer reller ig pattemeriep sfo RAPIK apgen majksial only in
the first and/ilé zones.

An impression cylinder is mounted for counter-rotation on an axis parallel to the axis of
the roller. in some applications, the impression cylinder includes a nonmetallic resilient surface.
The impression cylinder is positioned between the roller and a backing roller, which is also
mounted for rotation on an axis parallel to the axis of the roller and which counter-rotates
relative to the impression cylinder. One of the functions provided by the backing roller is
stiffening the central portions of the impression cylinder so that the uniform printing pressure is
attained between the roller and the impression cylinder. The gravure cylinder or roller and the
impression cylinder cooperate to define a nip through which the base web advances during the
printing process. That nip is sized to pinch the base web as it moves between the gravure
cylinder and the impression cylinder. The nip pressure on the base web ensures the correct
transfer of the composition from the cylinder fo the paper.

A reservoir contains the occlusive composition discussed above for forming banded
regions on the wrapper. The reservoir communicates with a suitable pump which is capable of
handling the viscous occlusive composition. The occlusive composition may then flow to a
suitable heat exchanger where the temperature of the occlusive composition is elevated so that
it lies in the range of about 40° to about 90°C so that the viscosity of the occlusive composition
is adjusted to a level which is suitable for gravure printing. As discussed above, viscosity for
gravure printing usually needs to be less than about 200 cP. Preferably, the temperature of the '
occlusive composition is selected so that the viscosity is iess than about 100 cP.

While a separate heat exchanger is disclosed, it may be desirable to provide thermal
conditioning of the occlusive composition in the reservoir itseff. For example, heating elements
and stirring apparatus may be included in the reservoir to maintain the elevated temperature for
the occlusive composition. Placement of the thermal conditioning in the reservoir has the
advantage of making pump selection and operating requirements simpler since the pump need
not handle the occlusive composition at the higher viscosity associated with lower temperatures
because the occlusive composition wouid aiready be heated and, therefore, at the lower
viscosity. ‘Whether thermal conditioning occurs in the reservoir or in a separate heat exchanger,
it is important that the thermal conditioning step occur at a temperature selected to avoid
scorching the occlusive composition. Scorching can cause discoloration of the occlusive
cemposition, and can affect the occlusive characteristics of the composition. Thus, scorching is

to be avoided while the occlusive composition is subjected to thermal conditioning.
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1.5x/0 1.5x/4x Total Add-on Material 5.5x 1.5x 5.5x
Table 3 - Details of Wapper C Zone 1 Zone 2 Zone 3
Wdth 3 mn 2 m 3 nm Layers of Add-on Material 2 1 2
Add-on Rate Per Layer 1.5x14x 1.5x/0

' 11

Regardiess of where the thermal conditioning step occurs, the heated occlusive

composition is delivered to a suifable applicator that spreads the occlusive compasition ajong

~ the length of the gravure cylinder.' That spreading step may be effected by pouring or spraying

the occlusive composition onto the gravure cylinder, or simply by defivering the liquid occlusive
composition to a bath bf occlusive composition that collects af the bottom of the gravure
cvlinder, between the gravure cylinder and a coliector. The cylinder may be heated to prevent
premature cooling of the composition.

Generally, the collector extends vertically around the gravure roilér fo a height sufficient
to collect the bath, but to a height well below the top of the gravure cylinder. When the bath
reaches the fop of the collector, occlusive composition can flow through a drain at the botiom of
the apparatus back into the reservoir. Thus, the occlusive composition circulates through the
printing station and can be maintainad at suitable printing viscosity by the thermal conditioning
apparatus discussed above. '

As the gravure cylinder rotates through the applicator and/or the bath, the occlusive
composition adheres to the surface of the gravure cylinder, including in the impressions
provided therein to define the banded regions. Further rotation of the gravure cylinder toward
the nip moves the cylinder surface past a suitable doctor blade. The doctor blade extends along
the length of the gravure cylinder and is positioned so that is wipes the surface of the gravure
cylinder. In this way, those portions of the gravure cylinder that define the nominal spacing
between adjacent banded regions is essentially wiped clean of the occlusive composition, while
engraved portions of the gravure cylinder that define the banded regions themselves advance
toward the nip full of the occlusive composition. _

As the wrapper and the surface of the gravure cylinder move through the nip, the
occlusive composition Is transferred to the surface of the wrapper. The linear speed or velocity
of the wrapper matches the tangential surface speed of both the gravure cylinder and the
impression cylinder as the wrapper passes through the nip. In that way, slippage and/or
smearing of the occiusive composition on the wrapper are avoided.

The thickness of the multilayer banded regions preferably is less thah about 20% of the

‘thickness of the base web, and may be less than 5% of the thickness of the base web. The

thickness of the first layer of the banded region applied in the first gravure printing station,
preferably is less than 4% of the base web thickness, and may be less than 1% of the base web
thickness. Thus, it is seen that the thickness of the first layer is small in relation to the thickness
of the underlying base webh.

FIG. 6 is a schematic view of a multiple stage printing apparatus. With reference to the
above-description for multiple stage printing, FIG. & illustrates a reel 40, first gravure printing
station 42, second gravure printing station 44, third gravure printing station 46, collection reel
48 rollers 50, impression cylinder 52, backing rolier 54, nips 56, reservoir 58, pump 60, heat
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1.5x/4x Total Add-on Material 5.5x 1.5x 5.5x Table 4
- Details of Wapper D Zone 1 Zone 2 Zone 3 Wdth 2
nm2 mm 2 mm Layers of Add-on_Material 2 2 2 Add-on
Rate Per Layer 1.5x/4x 1.5x12x 1.5x/4x
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exchanger 82, applicator 64, bath 66, collector 67, drain 68, doctor blade 70, acijustmeht
cylinders 72, and idler rofler 74. In FIG. &, features of the first gravure printing station 42
contain reference numerals with the suffix “a”, corresponding features of the second gravure
printing station 44 contain the same reference numeral with the suffix *b”, and corresponding
features of the third gravure printing station 46 contain the same reference numeral with the

suffix “¢”.

EXAMPLES

The following examples are intended to be non-imiting and merely illustrative.
C_igare'ttes with five different wrappers (ie., wrappers with five different banded region
configurations), were tested for ignition propensity (“IP") and self-extinguishment ("SE”) at 0°
{horizontal). The base web of each of the wrappers had a permeability of 33 CORESTA and

basis weight of 25g/m® As used herein "IP" refers to fotal bumn through of a cigarette. .

Accordingly, an [P value of 0% indicates that 0% of the cigarettes tested exhibited total burn
through, an IP value of 2.5% indicates that 2.5% of the cigarettes tested exhibited fotal burn
through, and an 1P vaiue of 5% indicates that 5% of the cigarettes tested exhibited fotal burn

- through. As used herein “SE” refers fo self-extinguishment under free bum conditions. Thus,

for example, an SE value of 95% indicates that 95% of the cigarettes tested exhibited seff-
extinguishment under free burn conditions, while an SE value of 20% indicates that 20% of the

cigareties tested exhibited self-extinguishment under free bum conditions.

Table 1
Wiapper Banded Toial [IPRun [PRun [IPRun| 1P | SE@0O°
Region Banded 1 2 3 Avg. '
Configuration® | Region '
Width
A Control 6 mm 0% 0% 0% 0% 95%
B 3-1-3 7 mm 0% 2.5% 0% 0.8% |B0%
C 3-2-3 8 mm 0% | 0% 5% 1.7% 25%
D 2-2-2 6 mm 25% 0% 0% 0.8% |45%
E 2-1-2-1-2 8 mm 2.5% 2.5% 2.5% 2.5% 20%

* Numbers refer t0 zone widths in mm (see Tables 2-5, below)

Referring to Table 1, wrapper A was a control, comprising a continuous, sofid 6mm
printed banded region, having an add-on rate of 5.5x. As used herein, an add-on rate of 5.5x
results in 8g/m? to 9g/m® of add-on material on a dry weight basis, and a basis weight of
26.5g/m? for Bmm banded regions with a 27mm phase (l.e., the spagcing from the leading edge
of a banded region to the leading edge of the next banded region) applied to a base web with a
basis weight of 25g/m>.
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Details of Wapper E Zone 1 Zone 2 Zone 3 Zone 4
Zone 5 Wdth 2 mMm 1 mMm 2 mm 1 nm 2 mm Layers of

w7 RRedBt erial 2 1 2
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Table 2 — Details of Wrapper B
Zone 1 Zone2 |{Zone3
Width 3mm Tmm 3mm
Layers of Add-on Material | 2 1 2
Add-on Rate Per Layer 1.6x/4x 1.5ﬂ0 1.5x/4x
Total Add-on Material 5.5x 1.5x - 5.5x
Table 3 — Details of Wrapper C
Zone 1 Zone2 |[Zone3d
Width 3 mm 2mm {3 mm
Layers of Add-on Material | 2 1 2
Add-on Rate Per L_ayer 1.5x/4x% 1.5%/0 1.5x/4x
Total Add-on Material 1 5.5x 1.5x 5.bx
Table 4 — Details of Wrapper D
Zone1l !Zone?2 |Zonhe3
Width 2 mm 2 mm 2 mm
Layers of Add-on_Material } 2 2 2
Add-on Rate Per Layer 1.5xM4x | 1.5x/2x | 1.5xMx
Total Add-on Material | 5.5x 3.5x 5.5x
3]
Table 5 — Details of Wrapper E
Zone 1 Zone2 |Zone3 |[Zoned |Zone5
Width 2 mm 1 mm 2 mm 1 mm 2 mm
Layers of Add—bn Material | 2 1 2 1 2
Add-on Rate Per Layer 1.5x/4x | 1.5x/0 1.5x/M4x | 1.5%0 | 1.5x/4x%
Total Add-on Material 5.5x 1.5x 5.5x 1.5x 5.5x

As compared to control Wrapper A, wrappers B-E exhibited the desired reduction in SE ‘

while maintaining IP (i.e., without significantly increasing IF). In particular, wrapper B exhibited

an improvement over conirol wrapper A, as evidenced by the decrease in SE average from 95%

12 to 60%. Further, comparing wrappers B and D, it can be seen that by increasing the width of
the second zone from 1mm to 2mm, the SE average decreased from 60% to 25% (while
approximately maintaining the IP value). Thus, the width of the second zone is preferably

greater than 1mm, preferably about 1.5mm or about 2mm. While good results were also shown
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wherein the at | east one transverse banded regi on
conprises a first printed |layer contacting the base
web and a second printed |layer on the first printed
layer. 7. A wapper according to any preceding claim
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19. A nethod according to claim 18 conprising forning

at least the first and third zones by printing a

first printed | ayer of add-on nmaterial on the base

web. 20. A nethod according to claim18 or 19 wherein
. the at | east one transverse banded region is forned

by printing an occlusive maté&érial on the base web.

21, A nethod according to claim 20 wherein the

16. PrA Wré;:i’ﬂﬁr SEBRiNcS0 Sny peaddintgoidimevieseih tei besisnedight bbthe base web is

t he heated occlusive material to a patterned
Zzgfa{gmg%cyl i nder; contacting the advanci ng w apper

with the patterned gravure cylinder; and

17. ge}_\ l\n}r%%e‘i' Igg ordif %Sén&%a&ﬁﬁg | hm %e‘r‘é?ﬁ”ﬁ@cﬁerr\"\%&%ﬂit%ggge trar;sverse

sur ac occlusive materia
bandwtregiw@ramtthqomrmém doaette prrepisdbipds. CORESTA.

18, A niethod of making a banded wrapper of a smoking article, comprising:

supplying a base web; and , '

forming at least one transverse banded region comprising first, second and third zones
on the base web; 7

wherein the first and third zones are outward of the second zone,

wherein the second zone has a greater parmeability compared fo the first and third

zones, _
wherein at least the first and third zones are formed from an add-on material free of

fillers, and
wherein the widih of the second zone is fess than those of the first and third zones.

18. A method according to claim 18 comprising forming at least the first and third zonss by
printing a first printed layer of add-on material on the base web.

20. A method according to claim 18 or 19 wherein the at least one transverse banded region

is formed by printing an occlusive material on the base web.

21. A méthod according to claim 20 wherein the printing comprises:
heating the occlusive material;
applying the hsated occlusive material to a patterned gravure cylinder;
contacting the advancing wrapper with the patterned gravure cylinder; and
gelling the occlusive material by contact with the wrapper surface so that the occlusive

material does not disrupt planarity of the wrapper.



