1 CRENELLATED BANDED CIGARETTE PAPER FIELD OF ART There have been attempts to
design smoking articles that extinguish when inadvertently left u_nattendgd ona substratg, ?nd the
tendency to do so is referenced herein as a smoking article having "low ignition propensity .'Ideally, a
low ignition propensity smoking article will continue to'burn when freely suspended such as in the

holder of an ashtray or when be@gm;&%@@gg@@%ﬁgﬁ%g rn"). The tendency for a

cigarette to go out during free burn is referred to herein as extinguishment". Many prior cigarette
designs that achieve low ignition propensity characteristics exhibit high rates of self-extinguishment
under frédBdtrPEomditions. SUMMARY According to a first aspect, there is provided a wrapper for
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material dchethastitreaxnijieyhasea pesarestiliyistthehandeddedion lessithan the nominal
permeability of the base web. A leading edge of the banded region as seen by an advancing coal is

crenella ccording to a second aspect, there is provided a smoking article comprising a
tobacco roéﬂanﬁf\wrapper according to the first aspect. BRIEF DESCRIPTION OF THE DRAWINGS
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and crenels of the leading edge are transversely aligned with merlons of the trailing edge.

In one embodiment, a wrapper for a smoking article herein comprises a base web having a
nominal permeability and a banded region with sufficient add-on material such that the wrapper has a
permeabiiity at the banded region less than the nominal permeabiiity of the base web. A leading
edge of the banded region as seen by an advancing coal is creneilated.

According to a second aspect, there is provided a smoking article comprising a tobacco rod
and a wrapper according to the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

Many objects and advantages of this disclosure will be appareni to those skilled in the art
when this specification is read in conjunction with the attached drawings wherein like reference
numerals are applied to like elements and wherein:

FIG. 1 is a perspective view of a smoking articie according to this disclosure;

FIG. 2 is a schematic view of a wrapper paper having a first embodiment of a crenellated
banded region:

FIG. 3 is a schematic view of a wrapper paper having a second embodiment of a crenellated
banded region;

FIG 4 is a schematic view of a wrapper paper having a third embodiment of a creneliated
banded region; and



la FIG. 5 is a schematic view of a wrapper paper having a fourth embodiment of a crenellated
banded region. DETAILED DESCRIPTION In accordance with this description, a smoking article
1 includes a tobacco rod 2. The tobacco rod 2 may include a cut filler 3 of tobacco and is surrounded
by wrapper paper 10. One end of the smoking article!fay include a suitable filter 4 surrounded by
suitable fiter ippino:paReLCHER M IlnGAHIRIEHmCALY mowhave pensialiraleular cross seefion
over the tl)%ggtg 981‘ t:%ﬁ smoking article. Nevertheless, other cross-sectional shapes inc ualng, for
example, ovaﬁ, ard Within the scope of this description. The tobacco rod 2 has a nominal length
measured from the tipping paper to the WO 2008/146170PCT/1B2008/002463 2 free end of the
tobacco retialpag sfongitwdins) axis of smoking article. By way of example, that nominal length may
lie in the range of about 60mm to about 100mm. The wrapper paper 10 includes a base web
which typically @ p‘?‘epﬁ%%SBfe@ tglﬁr%eﬁtﬁ%%l%}%?’o?ﬁ@%éﬁ@? 7 id ASTHISR falabated i€ drestae
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paper a = i ~measured in grams per square meter, abbreviated as "gsm".
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of this description. The tobacco rod 2 has a nominal length measured from the tipping paper fo the



3325 4625 156026 For purposes of this description, the base web of a preferred wrapper paper
has a permeability of at least about 20 Coresta units. Most preferably, the wrapping paper has a
permeability w&g{% %Qq}g about 30 Coresta, such as common base webs having nominal 20
permeabilities of about 33 and about 46 Coresta with a basis weight of abBGE3B2&H10E6? some
applications, the base web may have a permeability of greater than about 60 Coresta, or greater than
about 80 Coresta, or even higher permeability valugs. It is noted for sake of convention that, in
describing dimensions of various embodiments herein, that "width" of a banded region extends in a
longitudirigediret b thefithectobadcgaad; BEgiinéneasxa dinvensiog #nithe dicwnfereatahgdisestinn of a

banded regiQR\VELE® MYYIRSFEHASHARMRISE MM IR GIasSEikgstion” of “cross-web direction”,
For purposes of.this description, handed regions of add-on material as described herein are applied to
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the wrapper paper to obtain | pro_ve&_l nition propensi .
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probabili | icle, when placed on a substrate, will generate sufficient heat {o maintain
static butﬁﬁ%’lé}%? %ﬁ@%&%ﬁéﬁ%@ feovrﬁei/t_(g Uaé:'gofgyiiagt%?flaosn %Sf%qﬁerfél )8 are a@'ﬁfYa%qé:%%sEu%ﬁ‘%If?és
correlate Withea5 460 B RicaliFEeH Al S ATPIE MR SRBK IR hititle RHrTae SECiBmiahin an
underlyinggSubstrate. Self-extinguishment herein is a reference to smoldering characteristics of a
smoking article under free burn conditions. To evaluate self-extinguishment, a laboratory test is

conducted at a temperature, %%3%:5 nd relative humidity.of 55% . 5%, both of which should be
monitored by WO 2008/146% P ‘1’ %@%ﬁﬁ%&ﬁg\? 3a rec%? fﬁ%@ﬁgﬂ%‘fmograph. Exhaust
hood(s) remove combustion produ%"ts formed during testing. Prior t&¥esting, smoking articles to be

tested are conditioned at 55% 5%3felative humidity and 23C 3C foz224 hours. Just prior to testing, the
smoking articles are placed in glasg;beakers to assure free air access.
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For purposes of this description; the base web of a preferred wrapper paper has a
permeability of at Ieast about 20 Coresta units. Most preferably, the wrapping paper has a
permeability greater than about 30 Coresta, such as common base webs having nominal

20 permeabilities of about 33 and about 46 Coresta with a basis weight of about 25 gsm. For some
applications, the base web may have a permeability of greater than about 60 Coresta, or greater
than about 80 Coresta, or even higher perrmeability values.

it is noted for sake of convention that, in describing dimensions of various embodiments
herein, that "width" of a banded region extends in a longitudinal direction of the tobacco rod,

25 whereas a dimension in the circumferential direction of a banded region will be expressed as
"tfransverse” or "in cross-direction” of "cross-web direction”.

For purposes of this description, banded regions of add-cn material as described herein are
applied to the wrapper paper to obtain improved ignition propensity characteristics and also to obtain
improved self-extinguishment characteristics. Ignition Propensity is a standard test conducted as set

so  forth in ASTM E 2187-04, "Standard Test Methed for Measuring the ignition Strength of Smoking
articles”, which is incorporated herein in its entirely by this reference thereto. Ignition propensity
measures the probability that @ smoking article, when placed on a substrate, will generate sufficient
heat to maintain stafic burning of the tobacco rod. Low values for ignition propensity are desirable
as such values correlate with a reduced ikelihood that a smoldering smoking article will cause
35 combustion in an underlying substrate.

Seif-extinguishment herein is a reference to smoldering characteristics of a smoking article
under free burn conditions. To evaluate self~extinguishment, a laboratory test is conducied at a
temperature of 23°C + 3°C and relative humidity of 55% % 5%, both of which should be monitored by



5Self-extinguishment testing takes place within an enclosure or test box. A single port smoking
machine or an electric Iighter is used to ignite the smoking articles for the test. During testing, an
apparatus o }fﬁ?%ﬁ r}%d r" holds the smoking articles to be tested by holding an end at angles of 0
(horizontal), dlor'd0 (vertical). Twenty (20) smoking articles are testéd BIEHEHWERE 0, 45, and

90 positions. If more than one apparatus is used, the apparatuses are preferably 10 positioned such
that the smoking articles face away from each otheg to avoid cross interference. If a smoking article
goes out before the front line of the smoldering coal reaches the Upping paper, the outcome is scored
as "self-extinguishmeniratrethegter hanesibthesmgkingoviclesonioressmakiesngunil the front
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regich thift 18er4RiHe st W’Q@Q%’FM‘@I‘? Bﬁ@Tfi!EQ‘ﬁ@%?%?leBgfe In addition, the self-extinguishment

value may be referred to in terms of "self-extinguishment average value”, which refers to an average
of the three angular positions: namely, an average of (i) the "self-extinguishment at 0° value”, (i) the
"seff-extinguishment at 45° value”, and (jii) the "self-extinguishment at 90° value". A reference to
"Self-Extinction value" or "self-extinguishment value" does not distinguish between self-

25 exiinguishment at 0°, self-extinguishment at 45°, seff-extinguishment at 90°, ar self-axtinguishment
average values and may refer io any one of them.

The phrases "self- exfinguish under free bumn conditions” or "self-extinguishment under free
burn conditions” as used herein, refer to the extinguishment of a smoldering cigarette without
puffing, when such cigarette is subjected or exposed to free burn conditions.

30 As used herein, the term "crenellated” refers to a pattern of multiple, regularly spaced,
geometrically shaped spaces removed from an otherwise continuous solid banded region. A
crenellated pattern or band can also be described as notched or appearing similar to a pulse wave,
As used hersin, "crenels” refers to openings, or valieys, in a crenellated edge, while "merlons” refer
to raised portions, or plateaus of a crenellated edge, between crenels.

35 As used herein, the phrase "leading edge” refers fo the edge of a banded region that is
closest to an approaching coa! dusing smoldering of a smoking arficle whose wrapper contains the
banded region, while the phrase "trailing edge" refers 1o the edge of a banded region that is farthest



4 from an approaching coal during smoldering of a smoking article whose wrapper contains the
banded region. A wrapper for a smoking article comprises a base web 10 (see FIG. 2), having a
nominal pern&e&@ |'lj§/ an {a plurality of banded regions 12 with sufficient add-on material such that the
s wrapper has a permeability at the banded region less than the nominal &&W&&Bﬂrﬁ%ﬂ%e base web.
A leading edge 14 of each banded region 12 is crenellated. Optionally, a trailing edge 16 of the
banded region may also be crenellated. While yarious arrangements of the crenellated regions
may occur to those skilled in the art, several such arrangements are illustrated in the appended
figures. Forrexamyier¢edeBlGo)dthieg nbEkder 1 gicmiRimayrihayevaolendingredgeddiin which the
crenels 20 dispesed between merlons 18. In this embodiment, the merlons 18 have a dimension in
the transverse djir WhICh IS su stantla same, a the dimension |n the
transverse dlrec}éeﬁﬁggﬁegﬁgr?eﬁa%ﬁ ,aiﬁsfcéaec?g%gn the meﬁons 1épzfn ﬂ%ogétedj crcjenez]srffa may be
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bottom of,an adjiacent cr %eé r&gx lig,in the range of about 2mm to about 5mm, and preferably may
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be about 3mm. At'the trailing e of the banded region 12, a similarly crenellated arrangement may

also be zo proviti¥g. WH%&&ﬁHQW&FﬂﬁW@%E?E@F@2%%%@%&@%’5}%@%@%%@ the
base welr¢@@hdusk paritethfeotn ondigsotteribya eppm@pdrf@mganﬁahgxmﬁnﬂee(&els 4. As iepicted,
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crengl 24 e 0 r out 2mm_to abput 5rnm, and. preferably
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trapezoidadjageniersitpltFameuldie neheraliyeheiaigohainoriothisrugéometnd poritighintiaye abdihe
bottom ofxthg .crenels 20 of the leading edge is preferably spaced from the bottom of the crenels 24 of
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range of about 3mm to a suc n arrangeme t asu 55 Conthtious band of

width’x e?f@ﬂﬁ%dtrgﬁst{}ﬁr%‘ﬂladBM%WWe ECIR L W%%Fﬁr@f’w;&r@ﬁ@% g BriReReatfing
edge cor@spmndreted fading edgbanbthe sulsstantiathyptontinuborsisimey. Wil dethigduD ttanbod tise
crenels 24 afthadialingeoaaansesnrmngiina waHingrege ol he sshsiantialbgentipuonspand.
leading edge are fransversely aligned with metlons 22 of the trailing edge. The crenels 24 have a
cross-web dimension substantially the same as the cross-web dimension of the merions 18 at the
25 leading edge 14 of the band. Similarly, the metlons 33 of the trailing edge 16 may have a cross-web
dimension substantially the same as the cross-web dimension of the crenels 20 of the leading edge
14. The distance between the top of a merfon 22 and the bottom of an adjacent crenel 24 at the
trailing edge may aiso lie in the range of about 2mm to about 5mm, and preferably may be about
3mm. As with the merions 18 and crenels 20 of the leading edge 14, the merlons 22 and crenels 24
30 of the trailing edge may be generally rectangular, generally quadrilateral, generally trapezoidal,
generally triangular, generally hexagonal, or other geometric configurations.

The botiom of the crenels 20 of the leading edge is preferably spaced from the bottom of the
crenels 24 of the trailing edge by a distance x lying in the range of about 2mm to about 5mm, and
preferably in the range of about 3mm to about 4mm. With such an arrangement, a substantially

a5 coniinuous band of width x extends transversely across the base web 10. The bottom of the crenels
20 of the leading edge correspond to a leading edge of the substantially continuous band, while the
bottom of the crenels 24 of the trailing edge correspond fo a trailing edge of the substantially
continuous band.



WO 2008/146170PCT/1B2008/002463 5 Adjacent banded regions 12 of the paper web 10 are
spaced longitudinally from one another by a nominal spacing. That nominal spacing may lie in the
range of abo%i%g d‘P? 30 mm. While the depth of the crenels 20 on the leading edge of the
banded region the depth of the crenels 24 on the trailing edge of tHEBARYNA MGG 12 are
shown in FIG. 2 to be the same, it is within the scope of this disclosure to make those depths different,
if desired. The cross-directional dimensions ofthe merlons 18, 22 and the crenels 20, 24 may be
substantially the same as depicted in FIG. 2. Preferably, however, an integral number of pairs of
merlons 18 and &derets 20 dalegicr$8 o6tz dipension cerespendingdnthe:nominaemismierence
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25 seam along the tobacco rod). This practice will assure establishment of the pattern as intended on
the cigarette regardiess of where slitting is initiated or the dimensions of the seam. For example, i
the cigaretie is to have a pattern of eight (8) merlons and the cigaretie is f0 have a nominal
circumference of the cigarette of 24.8mm, the roll of crenellated paper would be slit every 27mm but
the patiern of eight (8) merions would repeat every 24.8mm.

30 At the trailing edge of the embodiment of FIG. 3, the cross-web dimensions of the frailing
edge merlons 50 and the trailing edge crenels 48 are different from the cross-web dimensions of the
leading edge merlons 44 and the leading edge crenels 46. Here again, however, an integral number
of set of merlons 48 and crenels 50 have a cross web dimension corresponding fo the nominal
circumferenice of a smoking article. As shown, the cross-web dimension of the crenels 48 is

35 substantially less than the cross-web dimension of the merlons 44 on the opposed portion of the
teading edge 40. Morsover, the depth of the crenels 48, or the height of the merlons 50 fies in the
range of dimensions discussed above in connection with FIG. 2. Furthermore, the spacing betwesn
the botiom of the crenels 46 on the leading edge and the botiom of the crenels 48 on the trailing



6 edge also lies in the range of dimension discussed above in connection with FIG. 2. Spacing
between adjacent banded regions 12 in FIG. 3 also lies in the same range discussed above in
connection with F 1 Turning to FIG. 4, the leading edge 14 of the banded region 12 may have
substantially the same characteristics discussed above in connection with F&BRGREGér . the trailing
edge 64 may have merlons 60 having cross-web dimensions substantially greater than the cross-web
dimensions of the opposed crenels 20 of the leadirg edge, while the cross-web dimensions of the
trailing edge crenels 62 are substantially less than the cross-web dimensions of the corresponding
opposed fige ans 1B ofrthbdeadiegoé dijechdin S picimgdie bveen ithexrenshatedieading. arsgdriiling
edges in BGwkls. AjR0ek IBagitadisgbapacing beiweenadiacenthandad regiensstaeiiGod are
substantia|ly the. same as.described above in connection with FIG. 2. G. 5 illustrates yet another

: I . : : : . : :
embodiment oFthe crenellated banded regions in accordance with this disclosure. In this embodiment,

the leading edge YA R4S HSvE 11 (rrtideeretidd ble imsuebiech Formsdion MistmEiete FIG. 3.
In thig endsotdiremciediveydisdits¢raiingecdgertscrionofithd tieneltatedvbandetiaigjeadgemambe
straight. Spacinebetweerihg &@&@W@@fﬁh@ﬁ%@@@&;ﬁﬁ%f@%@éﬁ%ﬁﬂ%&?d&éﬂ@é&%@%ﬁ&%@ﬂ tge
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Crengls ofithes|eadinggdas-mavdaysasansvirss.dimeasianimihe range of abaub3mmangdabout

7mm. Forexample. cre ja%&ft e leadi %ed e %have a transverse dimension of about 3.1mm,
about 4.2mm,%¥out 5.2mm, or 25;83?%% nm. Meflofs of the trailing edge may have a transverse
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forming thesshmeking-attigle there is always an exact overlap of the crenellated pattern. Stated
otherwise, dimepsi in cross-direction of merlons and crenels of the. crenellated banded region are
determined sucfg%ﬁ%?gobn?tt %Ofé%no glngéé;ertic?g,ht e Iée%ﬁ?ﬁé%%?gé%?%‘g lgr% 2d ngigfnap?é#elig y°35
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Mertons of the trailing edge may have a transverse dimension in the range of about 8mm and about
25 10mm. For exampie, merlons of the #railing edge may have a transverse dimension of about
5.775mm, about 6.2mm, or about 6.776mm. Crenels of the trailing edge may have a fransverse
dimension in the range of about 1Tmm and about 7mm. For example, crenels of the trailing edge

may have a transverse dimension of about 1mm, about 2.1mm, or about 6.2mim.

A smoking article may comprise a tobacco rod and a wrapper as described herein. The
30 wrapper preferably has a dimension in cross-direction that takes into account a circumference of the
tobacco rod and an overlapping seam. As a resull, regardless of where the wrapper is slit, when
forming the smoking article there is always an exact overlap of the crenellated patiern. Stated
otherwise, dimensions in cross-direction of merfons and crenels of the creneliated banded region are
determined such that on the smoking article, the leading edge of the banded region preferably
35  comprises at ieast two crenels and at least two merions. For example, the leading edge of the
banded region can comprise two crenels and two merlons, three crenels and three merlons, or four
crenels and four merions. Thus, regardiess of how the smoking article is placed on a subsirate
during ASTM testing, there is always symmetry of the banded region. Without wishing to be bound



by any theory, it is believed that as the smoking article lies on the substrate during smoldering,
combustion is modulated by the crenellated leading edge; specifically, merlons of the leading edge
reduce the PLogressl P&gz‘} the smoldering, while crenels of the leading ed%e allow a limited amount of
smoldering to contlnue uring free burn conditions. Accordingly, desirable geﬁfﬁg%‘fﬂ?&ﬁ@ﬁ%ent and
ignition propensity characteristics should be achievable. As presently understood, the banded
regions of add-on material according to this description permit a smoking article to be designed with an
advantageous combination of low ignition propensity values and low self-extinguishment values. The
low permaabilitytHeandddisegigivsd trad o mhenateridigpeaiddeliaseas 0k filovdfosmingreompottdrajong the
length of dhadahance FedindueganRCoonaIate ﬁ@aa&a@@@%@a@@%@ﬂgw& the li.smoking article
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template’*dFstijastABr Ldfable technique. For example the film-forming compounds and methods for
apptying film-forrerigeoeneige ulirdsrdesesri duk inrghSerApplicatioseRulplidadien NoiH200ZHQIO2G 1A,
whlclzh is fg\)%ﬂb& Mﬁ@rmhheé%m Prife @NERIM BYHNS Eﬁﬁ?@mﬁa@@fﬁg%ehm%ﬁ?dﬁ%%?%ﬂ 4px f
applying,ban ns to t we e wrapper paper. If desired, the banded regions o
add-on r}ks'?t1 réﬁi can én f%r?ﬁ)g %%%Fﬁtﬁlﬂgo%uﬁmleégﬁccae% %/’ea 5})\/%? Ommg‘/v%v%rar%% & Stittéssive

layers reiRtErEPEY RARSH @Wﬁi"é‘r{@ %i”ﬁ%%l’%ﬁeqﬂﬁ‘?tﬁ@ﬁh%@b%héﬁnlﬁyg}%aa‘f@%% 3diglsrh?YNe Banded
regions ciraddfernratédadutids. traterial in layers may be the same of different. For example, one layer

maycoe starch The banded regions may be formed by applying one or more layers of an aqueous film-
forming composition to the base web of the wrapper paper to reduce the permeability of the paper in
those banded regions. Alternatively, a celluiosic material may also be used to form the banded
regions. Where a film-forming composition is used, that film-forming composition preferably may
include water and a high concentration of an occluding agent, e.g., 20% 1o about 50% by weight.
35 The film<orming compound can include one or more occluding agents such as starch, alginate,
cellulose or gum and may also include calcium carbonate as a filler. Where starch is the film-
forming compound, a concentration of about 24% may be advantageous.



10while the next layer may be starch and calcium carbonate. Additionally, the ability to extinguish
the smoking article may depend more on providing minimum lengthwise extent of film-forming
compound, r%ezr(}@%g %g)articular weight per area of film-forming compound. The amount of
film-forming compotind used may be increased without losing a free-burn BGAIEAPYBe#Eaccelerator
is applied to the paper. Preferably, the banded 15 regions of add-on material reduce permeability of
the wrapper paper to the range of from about 0 to about 10 Coresta. A multiple stage printing
apparatus as described herein typically includes a reel, first gravure printing station, second gravure
printing station, thiedfigrevuragpomtings$tationy tellagtion ek rekersspressicpsatingsy, Hegking roller,
nips, reseguait@YmRIrgeAREChARERS, aBRlicater HathngolleRrs 20dkin: dgotgr blade, %gc}%é%@‘e“t

cylinders,.and idler raller. s an alternative to a gravyre printing operation, the banded regions, or
stripes, can be “§p|i§%§) Eioégag%% ﬁ&?ég%%@sgw %lijerﬁ%lo 18 rf%et%ﬁ ‘Ttﬁg& ORI &' BdeEiaD. The
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techniquesg2hdnsiudipgsapplicationieghriguss thatutiize %M%Q%igﬁSWEMRrF%&E? [%"r(“ing
section of 2 paper-m k|.n%m chine %gcdggs%g)?d in commonly owned US-A-5 997 691 and US-A-6
LG NS BT AR the past

596 125, the contents of WHiCh are here y |nco%%r|§at%8‘bt§7w?e
such techfBIH 1Eop. BRotSEd TH aeRIBR Citeemirsren sy ssarie &drehfobradsy aeljiostimg abe-eelative
motion between!the peieiaivetreed the brokngaorificedianehdf Hoe eghipment deserikgddHs semmonly

30 ownedwdi®-hedn8R1:-091andi e Arb:296:125heRanded regions of this disclosure can readily be
fashioned. It is reciated that such arrangement operates the moving orifice device at a slower belt
speed which is iﬁnéﬁ%ﬁ/}ﬁtg}mapa&@%%ob?% 'urma?wh S"ANd Pe At Cr!g 2B HERF Patb¥e on P& §¥ms and
phases uESHRErLIRNGIAHET RSBY RIRBIeRE Gt RaNE nTathes bryecmdiidepreeisib ner atteer of
geometriditerivimolp gprigtorive iffterpretedias Mieaiingrgprioxtnading«ar siEpiles iBorsathe gaametric
terms anghepaCcERise haMMguskghras buenssalisiase intended 19 mcggee@sspbe%'ea%rf%?s RARAMINgS of

the gssocigted terms and concepts as well as, to. proyide reasonable |atitude which'is consistent with
form e o AL TR A TASEUR i S GO CoLEr o Eo! o Shout 0 5
2008/14@%&%%@8/002463 9 with numerical quantities is intended to include values within a

tolerance of 10% ofulligestatelmntirgitipsaraius Ad/biecwasihisempadimants.beaye lkepndaseied, it is
to be undeistRQdtiahvasions SRAMIEGATIaNS salAlens AadRIMYRIRIEMAY RELasRTEd 1R Rs.wil be
apparenti]igplilggsc‘tgns@”%iellpbacking rolier, nips, reservoir, pump, heat exchanger, applicator, bath, collector,

20 drain, docior blade, adjustment cylinders, and idler roller.

As an alternative to & gravure printing operation, the banded regions, or stripes, can be
applied to a base web using the same cellulosic material that forms the base web. The banded
regions may comprise a slurry of highly refined fibrous celiulose (e.g., fibers, fibrils, microfibrils, or
combinations thereof) or other add-on maiferial applied using various spray or coating technigues,

25 including application technigues that utilize a moving orifice applicator at the forming section of a
paper-making machine as described in commonly owned US-A-5 997 691 and US-A-6 598 125, the
contents of which are hereby incorporated by reference in their entirety. While in the past such
technology has been used to fashion circumferentially banded regions, by adjusting the relative
motion between the paper web and the moving orifice band of the equipment described in commonly

30 owned US-A-§ 997 691 and US-A-6 596 125, the banded regions of this disclosure can readily be
fashioned. It is appreciated that such arrangement operates the moving orifice device at a slower
belt speed which is conducive to applying broader bands and greater application rates.

The terms and phases used herein are not fo be interpreted with mathematical or geometric
precision, rather geometric terminology is to be interpreted as meaning approximating or similar fo

35  the geometric terms and concepts. Terms such as "generally” are intended to encompass both
precise meanings of the associated terms and concepts as well as to provide reasonable latitude
which is consistent with form, function, and/or meaning. The term “about” when used in connaction



5the ad. Such modifications, variations, and equivalents are to be considered within the purview and
scope of the claims appended hereto. 10 CLAIMS: 1.A wrapper for a smoking article comprising a
base web hayi minal permeability; and a banded region comprising sufficient add-on
material suc?ﬁ%%ﬁﬁga r\%v}r‘%pper ias a permeability at the banded region Iesg‘fﬁgﬁ%@w&lﬁﬁ]al
permeability of the base web, wherein the banded region comprises a substantially continuous band
that is about 4mm or less wide and a leading edge@nd a edge trailing of the banded region are
crenellated and wherein merlons of the leading edge are transversely aligned with crenels of the of the
trailing edyg® antherenetsofiive leddiagfedde dreuiansieselralignéderdtaanertanis of the tiaikidg edge.
102.A wrappeitagcording to claim 1 wherein merlons of the leading edge have transverse dimensions
equal to crenels,gf joe Jrallina e And.crens s ol (ne.leading edge,haye ansverse dimensians equal
to merlons of the trailing edge. . A'wrapper according to claim1 or wherein the andedorégion
comprise¥ AL aRANFEBIRIATD ﬁg%wgn@% drstapritepéhrsetbpeortrstibhE oruseedding
edgesandithedubstarmialljick§contimuetsband! iscabelet®mm orilessndiddranirajiipe tracoarding:tal any
precedingslpiahergindhgdaansed:kegion comprises a substantially continuous band, and further
wherein a distance between tops of merlons of the leading edge and the substantially continuous band
is about 4mrn or less and the bottom of crenels of the leading edge correspond to a leading edge of
the substantially continuous band.



z05.A wrapper according to any preceding claim wherein crenels of the leading edge and merlons of
the leading edge have transverse dimensions that are substantially the same. 6A smoking article
comprising a tobacco rod and a wrapper according to any preceding Claim. 7.A smoking article
according to claim 6 wherein the wrapper as a length in cross -direction that takes into account a
circumference of the tobacco rod. 258.A smoking atficle according to claim 6 or 7 wherein the leading
edge comprises at least two crenels and at least two merlons.

CLAIMES:

1. A wrapper for a smoking article comprising:

base web having a nominal perrmeabitity; and

m

banced region comprising sufficient add-on material such that the wrapper has z

93]

5 permeabllity at the banded region less than the nominal permeability of the base web,
wherein the banded region comprises a substaniially continucus band that is about 4mm or less
wide and z leading edge and a edge trailing of the banded region are craneliated and wherein
merlons of the leading edge are transversely aligned with crenels of the of the trailing edge and
crenels of the leading edge are transversely aligned with merions of the trailing edge.

0 2 A wrapper according to claim 1 wherein merions of the leading edge have transverse
dimensions equal to creneis of the trailing edge and crenels of the teading edge have transverse
dimensions egual to merlons ¢of the trailing edgs.

3. A wrapper according to claim 1 or 2 wherein the banded region comprises a substantially
continuous band and & distance between tops of marions of the leading edge and the substantially

5 continuous band is aboul 4mm or iess.

4, A wrapper according fo any preceding ciaim wherein the banded region comprises a
substantially continuous band, anc further wherein a distance between tops of merfons of the
leading edge and the substantially continuous barnd is about 4mm or less and the bottom of crenais

of the leading edge correspond fo a leading edge of the substantially continuous band.

20 5. A wrapper according to any preceding claim wherein crensis of the ieading edge and

merions of the leading edge have fransverse dimensions that are substantially the same.

6. A smoking articie comprising a tobaceo rod and a wrapper according to any precading ciaim.

7 A smoking articte according o claim & wherein the wrapper has a length in cross-direction

that takes into account a circumferance of the tobacco rod.

)
o

g. A smoking article accerding to claim € or 7 wherein the isading edge comprises at least two

cranels and at least two merions.



