1 UNDULATED BANDED Cl GARETTE PAPER FI ELD OF ART There have been
attenpts to design snoking articles that extinguish when inadvertently |eft
unattended on a substrate, and the tendency to do so is referenced herein
as a snoking article having "low ignition propensity”. ldeally, a |ow
ignition propensity snoking article will continue to burn when freely
suspended such as in the hol der of an fshtray or when being held in the

hand wi t hout puffing ("f ) cigarette to go out
during free burn is ref%$6§&REEBH%$§EE85589§§£¢%%é3Fﬁguishnent". Many pri or
cigare%kﬁpﬂﬁgkgﬁs that achieve low ignition propensity characteristics

exhi bi g es of self-extinguishnment under free burn conditions.
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According to a third aspect, there is provided a cigarette wrapper comprising: a base
web; and a plurality of spaced apart banded regions, each banded region comprising an
undulated leading edge so as fo define an. interdigitated leading edge zone comprising
alternating regions of increased and decreased permeability relative to each other.

Also disclosed is a wrapper for a smoking article herein comprising a base web having a
nominal permeability and a banded region with sufficient add-on material such that the wrapper
has a permeability at the banded region less than the nominal permeability of the base web. A

leading edge of the banded region as seen by an advancing coal is crenellated.

BRIEF DESCRIPTION OF THE DRAWINGS

Many objects and advantages of this disclosure will be apparent 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 elemenis and wherein:

FiG. 1 is a perspective view of a smoking article 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 wapper paper having a second enbodi nent of
a crenel |l at ed banded regi on; FIG4 is a schematic view of a w apper
paper having a third enbodi nent of a crenell ated banded region; FI G
5 is a schematic view of a wapper paper having a fourth enbodi nent of a
crenel | at ed banded region; FIG 6 is a schematic view of a w apper
paper having a fifth enbodl ment of a cheenel | at ed banded regi on; FI G
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i sabout 100mm The wrapper paper 10 includes a base web which
typically is perneable to air. Perneability of wapper paper is normally
identified in Coresta units. A Coresta unit neasures paper perneability in
ternms of wokemetmssic flowrate (i.e., cns/sec) per uni PCEIREOI02984 cnR) per
unit pressure drop (i.e., cmof water). The base web for conventi onal

wr apper paper also has well - 20 known basis wei ghts, neasured in grans per
square neter, abbreviated as "gsni'. TBe perneability and basi s weight for
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length of the smoking article. Nevertheless, other cross-sectional shapes including, for
exampie, oval, are within the scope of this description. The tobacco rod Z has a nominal length
measured from the tipping paper to the free end of the tobacco rod along a longitudinal axis of
smoking article. By way of example, that nominal length may lie in the range of about 80mm to

15 about 100mm.

The wrapper paper 10 includes a base web which typically is permeable o air.
Permeability of wrapper paper is normally identified in Coresta units. A Coresta unit measures
paper permeabiiity in terms of voiumetric flow rate (i.e., em¥/sec) per unit area (i.e., cm®) per unit
pressure drop {i.e., cm of water). The base web for conventional wrapper paper also has well-

20 known basis weights, measured in grams per square meter, abbreviated as “gsm". The
permeability and basis weight for the base web of typical smoking article papers commonly
used in the industry are set out in the table below:

Permeability, Coresta units Basis Weight, gsm
25 24 25
| 33 25
46 25
60 26
30 For purposes of this description, the base web of a preferred wrapper paper has a

permeabliity of at least about 20 Coresta units. Most preferably, the wrapping paper has a

permeability greater than about 30 Coresta, such as common base webs having nominal

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
a5 than about 80 Coresta, or even higher permeabiiity values.



For purposes of this description, banded regi ons of ‘add-on material as
descri bed herein are applied to the wapper paper to obtain inproved
ignition propensity characteristics and also to obtain inproved
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‘puf fing, when such cigarette is subjected or exposed to free burn

condi tions. The word 'undul ated' as used herein to describe the
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P contains the banded region. in creneliated embodiments, the overall width “W" of the banded

refers

25 region is measured from the furthest forward extent of the ieading edge to the furthest trailing
extent of the trailing edge, as is illustrated in FIG. 6 with the width "W".

A wrapper for a smoking articie comprises a base web 10 (see FIG. 2}, having a nominal
permeability and a plurality of banded regions 12 with sufficient add-on material such that the
wrapper has a permeability at the banded region less than the nominal permeability of the base

30 web. A leading edge 14 of each banded region 12 is crenellated. Optionally, a trailing edge 16
of the banded region may aiso be creneltated.

While various arrangements of the crenellated regions may occur to those skilled in the
art, several such arrangemenis are illustrated in the appended figures, For example (see
FIG. 2), the banded region 12 may have a leading edge 14 in which the crenels 20 are disposed

35 between merions 18. in this embodiment, the merlons 18 nave a dimension in the transverse
direction of the base web 10 which is substantially the same as the dimension in the transverse



‘At the trailing edge of the banded region 12, a simlarly crenell ated
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with nmerlons 22 of the trailing edge.5 The crenels 24 have a cross-web
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trailing edge correspond to a trailing edge of the substantlaity contmuous band portion "x*. The
continuous band portion "x* will provide a region of the base web where the wrapper paper of
the smoking article experiences relatively decreased access {o air, compared to regions lacking
30 add-on material. Accordingly, the distance x may be adjusted to achieve a desired balance of
ignition propensity performance and self-extinguishment performance.
Adjacent banded regions 12 and 12' of the paper web 10 are spaced fongitudinally from
one another by a nominai spacing., That nominal spacing "S" (measured between the rearmost
extent of a trailing edge 16 to the forward-most extent of the most-near leading edge 14) may lie
35 in the range of about 10mm to about 30mm. In particular, the band pericd, which can be

dependent upon the tobacce rod length of the smoking article, can be about 27mm, meaning
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‘di scl osure to nmake those depths different, if desired. The
cross-directional dinensions of the nmerlons 18, 22 and the crenels 20, 24
may be substantially equal as depicted in FIG 2, Preferably, however, an
i nt egr al Wizfo®6278%1 pairs of nerlons 18 and crenel s 20PHHIREO®/RPBS5s- web

di mensi on corresponding to the nominal 10 circunference of a snoking
article. For exanple, tw sets of nerlons 18 and crenels 20 may have
cross-web di nensi ons of about 6 2mm ¢ that two pairs of each have a total
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assure establishment of the pattern as intended on the cigarette regardiess of where slitting is
initiated or the dimensions of the seam. For example, if the cigaretie is to have a pattern of
gight (8) merlons {or teeth) and the cigarette is to have a nominal circumierence of the cigarelte
25 of 24.8mm, the roli of crenellated (or sawtoothed) paper would be slit every 27mm but the
pattern of eight (8) merions (or teeth) would repeat every 24.8mm.
Turning to FIG. 3, the proportions of the merlons 44 and the crenels 4% of the ieading
edge 40 are different from the arrangement of FIG. 2. In FIG. &, the merions 44 may have a
cross-web dimension of about half the cross-web dimension of the associated crenel 46.
a0 Nevertheless, an integral number of pairs of merions 44 and crenels 46 corresponds to the
nominal circumference of smoking article, as discussed above. The height of the merions 44, or
depth of the crenels 46 preferably lies in the same range of values as discussed in connection
with FIG. 2.
At the trailing edge of the embodiment of FIG. 3, the cross-web dimensions of the trailing
35 edge merlons 50 and the trailing edge crenels 48 are different from the cross-web dimensions of
the leading edge merions 44 and the leading edge crenels 46. Here again, however, an integral



'nunber of set of nmerlons 48 and crenels 50 have a cross web di nension
corresponding to the nom nal circunference of a snoking article. As shown,
the cross-web dinmension of the crenels 48 is substantially |ess than the

cr oss- welw@leisenskan of the nerlons 44 on the opposed POFiB204%/0839%¢ he | eadi ng
edge 40. Moreover, the depth of the crenels 48, or the height of the
nmerlons 50 5 lies in the range of dinensions discussed. above in connection
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‘In this way, the path of the | eading edge 14 is seen to undul ate al ong the
| eadi ng edge iozone 114, and it is envisioned that these undul ations coul d
t ake ot her wave-forns, such as sinusoidal or triangular wave-forns, instead
of a st eppeebowerresif orm as shown in FIG 5. The frequelChIEa#0808R8%4ndul ati ons
may be adjusted to inprove SE perfornmance. Not wi shing to be bound by
theory, it is believed that the | eading edge zone 114 will i nprove

sel f - extinguishnent performance with gittle to no inpact on ignition
propensity 15 performance over a band of sim wi_dt.h. qu regi ons
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20 increased permeability can allow for relatively increased access of air to the base web of the

wrapper paper of the smoking article, comparedl to the regions of relatively decreased
permeability.

While the foregoing embodiments depict creneltated edges have a traditional notched

shape, the creneliated band 12 of FIG. 6 has a different shape for the creneliated edges 80,

25  More particularty, the creneliated edge 80 has merlons 18 that are substantially triangular. The

triangutar merlons 18 are separated by, and define, substantially triangular crenels 20. |If

desired, the trailing edge 82 of the band may be straight. Preferably, however, the trailing

edge 82 of the band 12 may also have the triangular creneliation configuration described above

in connection with the ieading edge 80. Significantly, the bottoms of the leading edge crenets

30 20 are spaced longitudinally along the paper web 10 from the bottoms of the trailing edge

crenels 20' by a distance w. Another significant feature is that the iongitudinal spacing S

between the peaks of merlons of the trailing edge B2 and the peaks of merlons of the

subsequent leading edge BO' is greater than the width w of the continuous portion of each

band 12.
35 The triangularly crenellated bands 12 are befieved to function like conventional band in
the region w. The creneltations coupled with the longitudinal interband spacing S cooperate to



reduce the carbon nonoxi de conponent of snobke in a snoking article
fashioned fromthis wapper paper. Mreover, by selecting the cross-web
spaci ng z between the peaks of an integral nunber of merlons to correspond
to the ciwouofgeaace of a snoking article to be manuf actusmok/wedsh t he paper
web 10, the paper web 10 can be longitudinally slit without 5 concern to
the location of the cuts and the paper web 10 will overlay substantially
precisely at a |ongitudinal seam of the w apper paper. The spaci ng Z may
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in an embodiment shown in FIG. 10, the band 12 has a different shape for the

creneliated edges BO. In particular, FIG. 10 shows a leading edge that is crenated (i.e., cut into
rounded scallops). The scallops 19 (ie., circle segments or angular projections) can have
variable or uniform widths and/or lengths. The trailing edge 82 of the band can be straight,

30 creneliated (in accordance with any of FIGs. 1-8), or crenated. It is contemplated that the
crenated band of FIG. 10 can further include a "siit” in the band structure, as illustrated in FIGs.
7-9. in addition, while not illustrated, a band structure can comprise a crenulated (i.e., having
an irregularly wavy or serrate outling) leading and/or trailing edge, the band optionally featuring
one or more "slits”.

35 A smoking article may comprise a tobacco rod and a wrapper as described herein, The
wrapper preferably has a dimension in cross-direction that takes into account a circumference of



the tobacco rod and an overl apping seam As a result, regardless of where
the wapper is slit, when formng the snoking article there is always an
exact overlap of the crenellated pattern. Stated otherw se, dinensions in
cr oss- di regbem@nzess nerl ons and crenels of the crenel | atesshesndedsr egi on are
determ ned such that on the snoking article, the | eading edge of the banded
5 region preferably conprises at |east two crenels and at |east two

merl ons. For exanple, the |eading edgepof the banded region can conprise
two crenels and two nerlons, three crenels and three nerlons
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ignition propensity values no greater than 25 and seif-ext:nguishment vaiues no greater than 50.

s Even more preferred, is an ignition propensity value for the resulting smoking articie no greater
than about 15, and the most preferred ignition propensity value for the resulting smoking article
is no greater than about 1C. Lower self-extinguishment values are also desired. In this
connection, a more preferred self-extinguishment vailue is less than about 25; while the most
preferred self-extinguishment value is less than about 10.

a5 The transverse dimensions of the wrapper paper are seiected based on the diameter of
the finished smoking article (about 7mm to about 10mm) and aliowing for overlapping material
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at tzg'e iosing a free-burn quality if a burn accelerator is applied to the paper. Preferably, the banded
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 reei, first

gravure printing station, second gravure printing station, third gravure printing station, collection
30 reel, rollers, impression cylinder, backing rolier, nips, reservoir, pump, heat exchanger,
applicator, bath, collector, drain, doctor blade, adjustment cylinders, and idier rolier.

As an alternative {0 a gravure printing operation, the banded regions, or stripes, can be
applie - 10 a base web using the same celiulosic material that forms the base web. The banded
regions may comprise a sturry of highly refined fibrous cellulose (e.g., fibers, fibrils, microfibrils,

15 or combinations thereof) or other add-on material applied using various spray or coating
techniques, including application techniques that utiize a moving orifice appiicator at the



‘WO 2009/ 027801PCT/ 1B2008/ 002994 12 form ng section of a paper-nmaki ng

machi ne as described in commonly owned US 5 997 691 and US 6 596 125, the
contents of which are hereby incorporated by reference in their entirety.
Whi | e i nvwhesspasksisuch technol ogy has been used to fasbTaBrosso02994
circunferentially banded regions, by adjusting the relative notion between
t he paper web and the noving orifice band of the equipnent described in
comonly owned US 5 997 691 and US 6 €96 125, the banded regi ons of this
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Whi | e \BRFigHRder @RBAIPRIRSS have been described, it is to be understood that
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15 toderance of 10% of the stated guantities.
While various embodiments have been described, it is to be understood that various
modifications, variations, and equivalents may be resorted to as wili be apparent to those skilled
in the art. Such modifications, variations, and equivalents are to be considered within the
purview and scope of the claims appended heretc.
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2. A wrapper according to claim1 wherein a | eading edge of the banded
region is crenellated. 3. A wapper according to claim2 wherein a
trailing edge of the banded region is 10crenellated. 4. A w apper
according to claim3 wherein nerlons of the | eading edge are transversely
aligned with crenels of the of the traling edge and crenels of the |eading
edge are transversely aligned with nerlons of the of the trailing edge. 5.
A wrap el ccording to any preceding claimwherein crenels of the |eading
edge y%%erlons of the | eadi ng edge have transverse di nensions that are
fﬁbStaDtianMm#merﬁﬂﬁ&wmk&gaﬁh%nﬁﬂwﬂﬁmgticIe conprising a tobacco rod and
e w apper according.to any. precedi clagjm 7. A snoking article
accor di ng taob?,sled’t’% I@)aglwgeq 8?%’”?’[1%8%63@8%3 s a length in c?oss-di rection
t h?_t Itakes 4 BhBdeRC ot compliging BiEicient ad®bn trhatetiabactothabdhe 20hpdr $\vlkd ng
article acco

r di to ¢claim6 or erein nmerlons, .qof e | eadi edge
educesneanik el Br tandehisad Prrheh HererSngiergean i of B8 a5 Neh\ e
arti clharginerighdigy t@yecdfahabanded regiod isMrelutited. mer | ons of the | eadi ng edge
reduce progression of snoldering of the snoking article as a lit snoking
article lies on a substrate. 14 11. A snoking article according to any of
cl ai n2.6 t oA Mrapdeer stdordibe tb edaiing etgeincenferidisgsedge bbdst bemded regiert d4s and

at least t mer | ons.
crene!l\é\%d.

3. A wrapper according to claim 2 wherein a trailing edge of the banded region is

10  crenellated.

4. A wrapper according to claim 3 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 of the trailing edge.

5. A wrapper according to any preceding claim wherein crenels of the leading edge and

15 merlons of the leading edge have transverse dimensions that are substantially the same.

6. A smoking article comprising a tobacco rod and the wrapper according to any preceding
claim.
7. A smoking article according to claim 6 wherein the wrapper has a length in cross-

direction that takes into account a circumference of the tobacco rod.

20 8. A smoking article according to claim 6 or 7 wherein merlons of the leading edge reduce

progression of smoldering of the smoking article.

9. A smoking article according to claim 6, 7 or 8 wherein merions of the leading edge
reduce progression of smoldering of the smoking article as a lit smoking article lies on a

substraie.

25 10. A smaking article according to any of claims 6 to 9 wherein crenels of the leading edge

allow a limited amount of smoldering to continue during free burn conditions.



12. A cigarette wapper conprising: a base web; and a plurality of spaced
apart banded regions, each banded regi on conprising an undul ated

| eadi ng edge so as to define an interdigitated | eading edge zone conpri sing
alternating regions of increased and decreased perneability relative to
each other. 13. A cigarette wapper agcording to claim12 wherein the

| eadi ng edge zone is crenellated, 10 said regions of decreased perneability

relative to,said region of jncreased per bi i bei.n rlons of said
Crenel |t oo PrAG istRocortias b BN EREC 4o ko kiederTas Ak mTes
rel at i mecd=d We@t@nsleahoat Bhstdromearmad. pernmeabi l ity being crenels of said
crenel |l ated | eadi ng edge zone. 14. A cigarette wapper according to
claim12 or 13 wherein a trailing edge portion of the banded region is
undul atzed sA cagrdie weppereoamrisinger di gitated trailing edge zone conpri sing
15a|ht ernati ng re .i.:;i?-résndOf i ncreased and decreased perneability relative to
each ot her. ’

5 a plurality of spaced apart banded regions,

each banded region comprising an undulated leading edge so as to define an
interdigitated leading edge zone comprising alternating regions of increased and decreased

permeability relative to each other.

13. A cigarette wrapper according to claim 12 wherein the leading edge zone is crenellated,
10 said regions of decreased permeability relative to said region of increased permeability being
merlons of said crenellated leading edge zone, said regions of increased permeability relative to

said region of decreased permeability being crenels of said creneilated leading edge zone.

14. A cigarette wrapper according to claim 12 or 13 wherein a trailing edge portion of the
banded region is undulated so as to define an interdigitated trailing edge zone comprising

15 alternating regions of increased and decreased permeability relative to each other.



