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2 compound not in contact with the substrate, regardless of the snoking
article orientation when it happens to be in contact with the substrate.
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FIG 6 is an enlarged plan view of a wapping paper for the snoking
article, illustrating a 30triangular pattern.



FIG 7 is a side view of the snmoking article using the wapper paper of
FIG 3 with the snoking article on a substrate and oriented so that a first
side portion of the snoking article contacts a substrate. FIG 8
is a side view of the snoking using the wapper paper of FIG 3 with the
snoki ng 35article on a substrate and oriented so that a second side portion
of the snoking article contacts the substrate. 3 FIG 9 is a side
view of the snoking article using the wapper paper of FIG 3 with the
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Many objects and advantages of the present disclosure wiil be apparent to those skilled
in the art when this specification is read in conjunclion with the accompanying drawings,
wherein lilke reference numerals are applied to like elements and wherein:

FIG. 1 is a perspective view of a smoking ariicle in accordance with a first embodiment

20  of the invention.

FIG. 2 is an enlarged plan view of an unwrapped portion of wrapping paper used in the
construction of the smoking aricle of FIG. 1.

FIG. 3 is an enlarged plan view of a wrapping paper for the smoking article illustrating a
second quadritateral pattern.

25 FIG. 4 is an enlarged plan view of a wrapping paper for the smoking atticle, llustrating a
third quadrilateral pattern.

FIG. 5is an enlarged plan view of a wrapping paper for the smoking article, illustrating a
fourth quadriiateral pattern.

FIG. 6 is an entarged plan view of a wrapping paper for the smoking article, illustrating a

30 triangular pattern.

FIG. 7 is a side view of the smoking article using the wrapper paper of FIG. 3 with the
smoking article on a substrate and oriented so that a first side portion of the smoking articls
contacts a substrate.

FIG. 8 is a side view of the smoking using the wrapper paper of FIG. 3 with the smoking

a5 article oh a substrate and oriented so that a second side portion of the smoking article contacts

the subsirate.



The wrapper paper-24 includes a base web which typically is permeable to
air. Pernmeability of wapper paper is typically identified in Coresta
units. A Coresta unit neasures paper perneability in terms of volunetric
flowrate (i.e., cnR/sec) per unit area (Le., cnR) per unit 25 pressure
drop (Le., cmof water). The base web of conventional w apper paper also
has wel | - known basi s weights, measuredzin grams per square neter
abbreviated as "gsnf'. The perneability and basis weight for the base web of
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FIG. 10 is a cross-sectional view of the smoking article taken along jine 10-10 of FIG. 7.
5 FIG. 11 is a cross-sectional view of the smoking article taken along line 11-11 of FIG. 7.
FIG. 12 is a cross-sectional view of the smoking article taken along line 12-12 of FIG. 7.
FIG. 13 is an enlarged cross-sectional view of the smoking articie positioned on a
subsirate and iflustrating airflow to a smoldering coal.
FIG. 14 is an enlarged cross-sectional view of the smoking article removed from the

10 substrate and illustrating airflow to a smoldering coal.

DETAILED DESCRIPTION
In accordance with this description, a first embodiment of a smoking article 20 (see
FIG. 1) includes a tobacco rod 22. The tobacco rod 22 may include a cut filler of tobacco and is
15 surrounded by wrapper paper 24. One end of the smoking article 20 may include a suifable
filter 26 surrounded by suitable filter fipping paper 27. The smoking articie 20 typically may
have a generally circular cross section over the length of the smoking article. Nevertheless,
other cross-sectional shapes including, for example, oval, are within the scope of this
description. The tobacco rod 22 has a nominal length L measured from an edge of the tipping
2c  paper 27 to the free end of the tobacco rod 22 along a longitudinal axis A of smoking article 20.
By way of example, that nominat length may fie in the range of about 650mm to about 100mm.
The wrapper paper 24 includes a base web which typically is permeable to air.
Permeability of wrapper paper is typically identified in Coresta units. A Coresta unit measures
paper permeabiiity in terms of volumetric flow rate (ie., cm¥sec) per unit area {i.e., cm?) per unit
25  pressure drop (f.e., cm of water). The base web of conventional wrapper paper also has well-
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
24 25
33 25
48 25
80 26
30 For purposes of this description, the base web 24 of a preferred wrapper paper has a

permeability 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



perneability of at least about 20 Coresta units. Mst preferably, the

wr appi ng paper has a perneability greater than about 30 Coresta, such as
comon base webs having nominal 4 perneabilities of about 33 and about 46
Coresta with a basis weight of about 25 gsm For sone applications, the
base web may have a perneability of greater than about 60 Coresta, or
greater than about 80 Coresta, or even higher perneability values.
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20 herein, that “width” will exiend in a jongitudinal direction of the tobacco rod, whereas a
dimension in the circumferential direction will be expressed as “transverse" or "cross-direction”
or "cross-measure”.

It is further noted that the area 33 of base web between adjacent regions 31a, 31b and
: the areas between opposing zones within each region (such as between the opposing zenes
| 95  34b, 36b of the region 31b) are preferably essentially free of add-on material compfising the
zones {e.g., zones 34b, 36b).
The longitudinal distance between adiacent regions (such as between regions 31a, 31b is
referenced as band spacing 33, which is preferably about 4mm to about 12mm, and more
preferably about 6mm to about 8mm.

20 Preferably, the respective opposing zones 34, 36 of each region 31 are offset from those
of a preceding row or region to a degree (in accordance with teachings which follow) and a
sufficient number of regions 31 are established along a given tobacco rod {per selection of
pand-region width and width of band-region spacing) that, when the smoking article is placed up
on a substrate, that there occurs at least one location 101along the tobacco rod 22 where the

35 respective pair of zones 34 are oriented substantially alongside the tobacco rod 22, such as the
opposing pair of zones 34b, 36b in FIG. 1. it is at or about this portion (location 101} of the
tobacco rod 22 where self-extinguishment is most likely to occur. The location along the



30Preferably, the respective opposing zones 34, 36 of each region 31 are
offset fromthose of a preceding row or region to a degree (in accordance
wi th teachings which follow) and a sufficient nunber of regions 31 are
establ i shed al ong a given tobacco rod (per selection of band-regi on w dth
and wi dth of band-region spacing) that, when the snoking article is placed
up on a substrate, that there occurs & |east one |location 101 al ong the
t obacco rod 22 where the 35 respective pair of zones 34 are oriented
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assur € ero uc:tsa %arm g 8L?rlsn%'testing. Prior to testing, smoking articles to be tested are conditioned at
55% + 5% relative humidity and 23°C £ 3°C for 24 hours. Just prior to testing, the smoking
articles are placed in glass beakers to assure free air access.
Self-extinguishment testing takes place within an enclosure or test box. A single port
smoking machine or an electric lighter is used to ignite the smoking articles for the test. During
3o  testing, an apparatus or “angie holder” holds the smoking articies to be tested by holding an end
at angles of 0 degrees (horizontal), 48 degrees, and/or 80 degrees (vertical). Twenty (20);
smoking articles are tested at each of the 0 degrees, 45 degrees, and 90 degrees positions. if
more than one apparatus is used, the apparatuses are preferably positioned such that the
smoking articles face away from each other to avoid cross interference. If a smoking article
35 goes out before the front line of the smoldering coal reaches the tipping paper, the outcome is
scored as "self-extinguishment®; on the other hand, if the smoking article continues smoldering

until the front line of the smoldering coal reaches the tipping paper, then the outcome is scored



-Sel-f-extinguishment testing takes place within an encl osure or test box. A
single port snoking nmachine or an electric lighter is used to ignite the
snoking articles for the test. During 30 testing, an apparatus or "angle
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f ewer  smoking articie 20 can exhibit a reduced ignition prociivity while retammg a destrabe free-burn
guality or low self-extinguishment value by applying a pattern 30 of film-forming coimpound to
the base web according to this description,
To achieve desirable ignition propensity and self-extinguishment characieristics of the
30 smoking article, a pattern 30 {see FiG. 2} is applied to the base web 24 of the wrapper paper,
preferably while the base web 24 is in an unfolded condition, such as shown in FIG. 2, or when
the base web comprises a roll of cigarette paper that has yet to be siit into bobbins. An object of
this description is to provide wrapper papers which, when formed into a tobacco rod 22, exhibit
IP values no greater than 25 and self-extinguishment values no greater than 50. Even more
35  preferred, is an IP value for the resulting smoking article no greater than about 15; and the most
preferred IP value for the resulting smoking article is no greater than about 10. Lower seif-
extinguishment values are also desired. in this conhection, a more preferred seif-



25 .occurrences ‘when the snoking article 20 is held by a snoker in a
free-bum condition. Thus, the smoking article 20 can exhibit a reduced
ignition proclivity while retaining a desirable free-burn quality or |ow
sel f-exti ngui shnment value by applying a pattern 30 of filmform ng conpound
to the base web according to this description. To achieve desirable
ignition propensity and sel f-extingui shnent characteristics of the 30
snoking article, a pattern 30 (see FIG 2) is applied to the base web 24 of
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rod 22. paper for such a smoking article, these zones of add-on materiai may, or may not, be visually
identifiable. Each of these zones is preferably spaced circumferentially such that the zones will
be opposed to one ancther in the finished tobacco rod 22. Moreover, for each triplet of zones,
e.g.. 31a, 31b, 3ic, the zones 34b, 36b of the second region 31b preferably are
25 circumferentially offset from the zones 34a, 36a of the first region. Furthermore, the zones 34c,
36¢ of the third region 31c preferably are circumferentially offset from the zones 34b, 36b of the
second region 31b, and even further offset circurnferentially form the zones 34a, 36a of the first
region 31a.
As depicted in FIG. 2, the add-on zones of each region in this embodiment are laterally offset in
s0 & circumferential direction from the add-on zones of an adjacent region by a distance that is a
function of the transverse dimension of the add-on zones. Each zone has a widih measured
-along the fobacco rod 22 and a transverse cross-measure dimension in the circumferential
sense of direction of the tobacco rod 22. For this embodiment, the zone width is iess than the
longitudinal pitch of the associated region. As seen in FIG. 2, the longitudinal pitch length may
35 be greater than the corresponding zone width of the corresponding region. The add-on zones
of successive regions along the tobacco rod 22 are preferably offset from the add-on zones of

the adjacent regions, thereby defining a pattern 30 of regions which cover portions of the base



- Wthin each circunferential region, e.g., 3la, at |least two zones, e.g.,
34a, 36a, of add-on material are provided. Note that the zones of add-on
material in all of the Figures are zo identified with stippling to aid
identification of them however, in a snoking article or wapper paper for
such a snoking article, these zones of add-on material may, or may not, be
visually identifiable. Each of these zpnes is preferably spaced
circunferentially such that the zones will be opposed to one another in the
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30 helieved fo ancrease carbon monoxrde concentration I mainstream smoke where low
permeability {i.e., low Coresta} wrapper paper is used for the tobacco rod.
When the wrapper paper 24 is formed to make the tobacgo rod 22, the paths 34, 36, 36'
describe a first helical path 36/36 (zones 36 and 36' in FIG. 2 combine to form a helical path
36/36" and a second helical path 34 {(comprising helically aligned zones 34) both of which
35 extend lengthwise, around axis A, and over the length of the fobacco rod 22, as illustrated in
FIGS, 7-9. The helical paths 36/36' and 34 (as seen from FIG. 2) have a helix angle @ and do

not intersect one another. Preferably, both helical paths may follow one of a counterclockwise



20 When w apper paper 24 is fornmed about tobacco to nmake a tobacco rod 22,
zones of add-on material at any |longitudinal |ocation are preferably spaced
about 180 degrees from each other. Mreover, the ratio of the area occupied
by zones of add-on material to the total area, the total area being the sum
of (i) the corresponding region 31d and (ii) the annul ar area between

adj acent regi ons on one side (that ratg o here being defined as the "zone
area ratio") is 25 substantially |less than one. Preferably, that zone area

ratio |dn§%§éd§r¢k@@ofa@&9@b&ft ﬂﬁ@eﬁ)%aéob&ﬂd t@lﬁou&s gﬂ%étédol)i/@tsﬁpé.tmm fﬁﬁblfﬂil 050?/(% gggi/

nmore preferably in s .t han abo 010 n 0

Vor o peiaceisp &HIny Starta ab e MErsoH R SRR o WEPb Y pe o 5t endt 2R

zg(r)}e (C);gwge[dwarrdeme{(fmet @l ar eg may ble | ess than 30% and even | ess that

ner a ea esi [abl e to 0 ge

r at? o | ow béjé‘\ﬁlu%ogeﬁloéq%/ﬁftif&%?lm%v E "B % g‘g@'ﬁé«;%g%%cﬁé %g\gseédﬁe%@

[ ncraeagﬁlueausbﬁmw “fooniog i chenpositioe nd rtie ibame iwebmaf fist Meagnes rpf@k@' tohesdsice dg .
er meabj 0ro

b rmﬁ%%lé%eiethe Bli[g) Wﬂ‘gﬂ 5%0%3 %prpa%(lelg aaogt{]lui'oéc g‘%cc al ﬁ'?éy 5&%& ohacs

Wien t HE ornmed to ma o rod , the paths
34, 36,706 thelesngs. bdVieré iar Sim-faeing sbmpegitirra s/ ged. (Wz%rf@g-f%@mnﬁpwsm% FI G

2 nmb afo SRR | &
(cg?rpr :@?n%}g'ﬁémﬁv %@S%}goﬁ@@%%é@o@&g&twﬂ%ﬂ 'f)l? whi c%ggg e>§<'ii E%Ea;i%?hw se,
I

around ¥ W(ﬁlgéthWém -fering MPLHNhFaN IREUILBICH NI GoPHling,aeen Ated in

FI Gy Tstdren TA) n&gl bé?iaﬁos@eﬁ Bsm 364 3y aﬁ@ﬁmaédé aslceeturionatm 43 Shille?) Vdare a
hel i x angl e Qﬁ do not intersect one ano

f bl bot h _h |
pat hs ridsreh & PefinsiamEe cameeii %F‘BncgEﬁEﬁogé’ gﬂt};ﬁ ?P%E:%Aﬁ’%’gmﬁg?oﬁsl ghé ;gout
t he t obggcermiifglcatdposhion imay bstappiteado tHeGiabe pab bsth8 4rar@8t pdpel ROusiag ghvokw se
th, start d t
Phei 1 coaihe o piRPagtfte el b hROARER. Bon dne B (bRl (O )
may be Farerachpiy tiapfilnyiongng cempeundped ragteeds fof applyisg Huleswisg CPMRYUNGE mi ng
CO”P?O]S' &és%ﬁbécpmtl{tﬁgg)@ﬁt tt&]; Ap&rh@er"‘fr@%@%ﬁspﬁﬁeﬁ isl iRy dRodrited RevelrBARbI 11 Ty

aper 1n ternati vel a cellulosic materi al O¥also

be usedi’tSt @mm by thie rezfe"ﬁeee thvw@r aay e qhezﬁ%f%aﬁawe% APBEPDIBANS RASEIER, Tt hat

fil mfofEifgy, ;525‘??9;9&' i &@mﬂf efeeronbd ¥r aRYor rﬁﬁﬂeﬂﬁi&:a\ﬂ@é%mﬁﬂ@y@mﬁtir@hnultlple
concent ratl on o an occl Udl 0% t The

n 0 about §O(V b
P T 1 P ARCREP e SR ) B 91 TOH B SECKEN ers, O BEe i e B e e cieshs (o
st ar ch, Fatidrmateewheelalers eseusd tg fumans zma,s clagid-oh medterche tmmrlneieum ic Eyenat e
as a filler. Were s h on of
abodt 299 ﬁﬁ)}heoéar%\'?é%{f aﬁfoffﬁ %{&%E%I ne(?% ST m &gcrgg%g@g’f”%eﬁé‘%%rg%?&%e% plied
to the basmroheimd@btctmecanwmpme(prwsaw using gravure printing, digital
printing, cogfd g@sgﬁi‘ygﬁé@ﬁé@?mPédlr?QntaYo:t @w@péa%% 3067 HNhs OF BEJ-0® watte"ﬁai 8

t echni que. For  exanp orm ng npounds and mnet hods arppl yi ng

fi | m f olstrieciorpouhdiika Siegsaoringstiol HOUB tba?eff*ﬂs AFprre AABR A &ﬁ%e?f
11/500, 98 HhC Qpécﬁlc‘élz QQiéréﬂ?‘F&ﬁd?@h@F eObH@%rr@jhﬁ at Rasttwo edes €by 4t/ 40 s
reference thereto, be chosen for % %# ng :gﬁtter tbo c:tr e %ee I
t he % appedd- ?fhfsete"all ?red*@E'fef‘éEl ea%'”é"'QE’B & dg-on retSePiR EAREERS
by pri ngp@dminkiiplsBed stsiiRsatisie Thy efcemfeegtia) dimansion ofrmzcb ZSNIC4®5 QDWE
| ayers regqgistere a g&WI h rthe r D4 BYer s are
used top?eg Rl ﬁ%‘e?Sﬁe%L%% oa&? Wa%be{? ‘BL f‘?’u msé@log% s \zg%gré %
t he samenwfapféd, faad emist prferabiyativpl 25% oh’@elcecyseﬁﬂmymtfétw bﬁl?@WVQMﬂ‘l @ of He next
layer rr%alcul%%er%%ger SNinang 28l GidP? CaRDRRALR e/ Rlia ihénsidh! st @kch zone 40a, 40D,
30 when added to the circumferential spacing of between the zones 40a, 40b, preferably is about
50% of the circumferential cross-measure of the base web 24,
The longitudinal length of the zones 40a, 40b plus the longitudinal spacing 33 between
the zones 40a, 40b, and zones 42a, 42b, (ie., the longitudinal pitch length) is preferably
selected so that three or four regions 31a, 31b, 31¢, 31d will occur in the nominal length of the
35 tobacco rod 22 of the smoking article and such that add-on zones of adjacent regions are
spaced from one another fongitudinally. Preferably, the longitudinal expanse or "width" of the
zones, e.g., 40a, 40b (i.e., the zone width or region width as previously defined} fies in the range



The presently preferred enbodi nrent for the pattern 30 of zones of add-on
material is illustrated in FIG 3. Like the enbodinment of FIG 2, the zones
of add-on material in FIG 3 are quadrilateral, specifically, generally
rectangul ar. Preferably, at |east two zones, e.g., 40a, 40b, 25 of add-on
material are applied in each region 3la, 31b, 31c, 31d so as to be
circunferentially spaced in the finishgd snoking article. The
circunferential dinmension of each zone 40a, 40b is preferably selected to
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36 a reduction in that area, in comparison to what ocours at the snuffer zone(s) 101.
In the foregoing example, the reduction in ignition propensity value, reduction in self-
extinguishment value, and improved free-burn quality of a smoking article 20 having a wrapping
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38, 36' (so that there are 12, instead of 6 patches along a path 34).
When the word "about" or the word "approximately” is used herein in connection with a
30 humericat value, the intent is to include not only that numerical value but also values within in a
tolerance or range of 5% of the precise numerical value associated with the corresponding
word "about” or the word "approximately”.
it will now be apparent to those skilled in the art that this specification describes a new, useful,
and nonobvious smoking article. It will also be apparent to those skilled in the art that numerous
35 modifications, variations, substitutes, and egquivalents exist for various aspects of the smoking
articie that have been described in the detailed description above. Accordingly, it is expressly



30 nunerical ‘value, the intent is to include not only that numerical val ue
but also values within in a tolerance or range of 5% of the precise
nunerical value associated with the correspondi ng word "about" or the word

"approximtely". It will now be apparent to those skilled in the art that
this specification describes a new, useful, and nonobvi ous snoking article.
It will also be apparent to those skilkgd in the art that nunerous
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the spirit and scope of the invention, as defined by the appended cl ai ns,
be enbraced thereby. 16 CLAIMS: 1. A snoking article conprising a tobacco
rod having a nomnal |length and a w apper paper, the wapper paper having:
a base web with a nom nal perneability, and a plurality of regions
extendi ng al ong the nom nal |length of the tobacco rod, each having at |east
two zones of add-on material with a perneability |ess than the nom nal
perneability, the at |east two zones being substantially opposed to one
anot her; each region being laterally offset from adjacent regions



wherein the snoking article has an ignition propensity no greater than
about 25% and a sel f-extingui shnent val ue under free-burn conditions of no
greater than about 50% 2. A snoking article according to claim1l wherein
the ignition propensity is no greater than about 15% 3. A snoking article
according to claim1 or 2 wherein the18ones of add-on material are
generally quadrilateral. 4. A snoking article according to claim1 or 2
wherein the regions have a longitudinal pitch | ength along the tobacco rod,
and t heCkAHBS: of add-on material have a zone width less than the

| ongi tudinal pitch length. 5. A snoking article according to claim1l or 2
wherein the base web has a perneability greater than about 20 Coresta. 6.
A snoki g ar & snekingcadeldicagirrieing laathaccogpd Havine eenamingidenain o8 anatapepal

occurs ng&nﬁe%,ggpequabma?g%e web. 7. A snoking article according to

claim 1 or 2 wherein each region includes at |east two add-on zones
ci rcunf er ent B&Rby wepatibd@ nargm detrneatilitha0€o rod. 8. A snoking article

according to LI, 7 j : = i r -of starch
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of f set beiomaderaidpiastiiomragisicont regioas to define a helical sequence along the
base web of zones of add-on material. 18

wherein the smoking article has an ignition propensity no greater than about 25%

and a self-extinguishment value under free-burn conditions of no greater than about 50%.

2. A smoking article according to claim 1 wherein the ignition propensity is no greater
than about 15%.

3. A smoking article according to claim 1 or 2 wherein the zones of add-on material are

generally quadrilateral.

4. A smoking article according to claim 1 or 2 wherein the regions have a longitudinal
pitch length along the tobacco rod, and the zones of add-on material have a zone width less
than the longitudinal pitch length.

5. A smoking article according to claim 1 or 2 wherein the base web has a permeability

greater than about 20 Coresta.

6. A smoking arficle according to c¢iaim 1 or 2 wherein the add-on material occurs on

one side of the base web.

7. A smoking article according to claim 1 or 2 wherein each region includes at least two

add-on zones circumferentially spaced around the {obacco rod.

8. A smoking article according to claim 7 wherein each add-on zone comprises a layer

of a starch compound.



Figure 1 SMKI NG ARTI CLE W TH NOVEL WRAPPER ABSTRACT OF THE DI SCLOSURE 5A
snoking article 20 has a pattern 34a, 34b, 34c, 34d, 36d' of perneability
reducing filmform ng conpound applied to the wapping paper 24. The
pattern is configured so that when a snoking article is placed on a
substrate, at |east two |ongitudinal 1Focations along the length of the
tobacco rod have filmform ng conpound |ocated only on sides of the snoking
article not in contact with the substrate. At these |ongitudinal |ocations,
the restricted airflow to the tobacco 10 due to the presence of the
substrgte, h f he
cides £s. subrTs, ARLE At NGkl b B 2Lt SRIPRARR LIFRHAR, Beet

Howev efromaieadljacaet regiok ibn @ Cﬁ$tam®| @ruegpcwéﬁfrw tbyh@trswleeae,dlmh@m e‘stea(addof t he
filmfgr gh g conpound does not by itself cause the smoking article to
extingui sh, A desirable self burn capability is therefore nmaintained. 15

10. A smoking article according to claim 1 or 2 wherein each region is laterally offset
from an adjacent region so as to define a helical sequence along the base web of zones of

add-on material.



