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1 GRAVURE- PRI NTED BANDED Cl GARETTE

PAPER CROSS REFERENCE TO RELATED APPLI CATI ONS

Thi sapplicationclains priorityfrom U S. provisiona

Application No. 60/707,964, filed on August 15, 2005,

the entire s content of which is incorporated herein

by reference. FIELD OF THE DI SCLOSURE Thi s

di scl osure rel ates general ly to banded paper for use

i n manuf actSRAVHEEST ?ﬁq:@§¥Dﬁﬂw§§ﬁ§§ﬁFF€u§%ﬁqRy, it

concerns print banded /0 paper nade with a gravure
crossPRERERAGEPTOCRSISATS] AGPancaguREUS conposi tion of

hi ghly viscous material. SUMVARY In accordance with a
fitrist aspelctcatiher e disipsovi e rd tv5 cigar et FeS-  provisional

| Appli%ggp&jl SlNgg 6%/1:7%9?9@9, ”}qlgé\/icﬂlg %Jéﬁ]gi tlS',di Q@|05§Xii§ie entire

a paper w apper surrounding the tobacco rod, having a
contepbrobithichf iat ineugrraoedoiestia b Feietrareng a
plurality of bands spaced al ong the tobacco rod, each
band having at |east one layer printed with a
FIELDgEF atiniPZedLPFVHR f or mi ng conposition, wherein the

fidim fQrding 20 GQAResit geR-98l 5, Waenpeaat@dphfef 008 use in

tenperature and has a viscosity | ess than about ,
manufgeiPEny FOOEPY-ats a tEHSePat ut 83T ithe “Fafge o e nt panded
papert 0306, ANdh a yi sgRshine exgeading apesdedd 2Basng an aqueous

(200cP) at a tenperature of about 23C and wherein .
compopaApERT [Fr BSFEYY thrsingR TAECHHND lies in the range of

0O to about 15 Coresta units. In accordance with a

SUMMARY

In accordance with a first aspéct, there 1is provided a
cigarette comprising: a tobacc§ rod having a longitudinal axis; a
paper wrapper surrcunding the tobacco rod, having a porosity of at
least 20 Coresta units, having a plurality of bands spaced alcong the
tobacco rod, each band having at least one layer printed with a
gelatinized film-forming compesition, wherein the film-forming
composition gels when cooled to room temperature and has a viscosity
less than about 0.l1Pa+s (100cP) at a temperature in the range of 40°C

to 90°C, and a viscosity exceeding about O0O.Z2Pas*s (200cP)y at a

temperature of about 23°C and wherein-paper porosity through the band
lies in the range of 0 to about 15 Coresta units. In accordance with a
second aspect, there is provided a printing composition for cigarette
paper comprising: water; and about 20% to about 50% by weight of a
film-forming compound, wherein the printing composition has a
viscosity less than about O0.lPas*s (100cP} at a temperature in the

range of 40°C to 90°C, and a viscosity exceeding about 0.2Pa*s (200cP)

at a temperature of about 23°C.

In accordance with a third aspect, there is provided a method of
making banded cigérette paper comprising the steps of: advancing
cigarette paper to a first -printing station; providing a film-forming

composition comprising a wviscous aqueous solution of 20% to 50% by
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25 second aspect, there is provided a printing

conposition for cigarette paper conprising: water;

and about 20% to about 50% by wei ght of a

filmform ng conpound, wherein-the printing

conmposi tion has a viscosity Iess t han about 0. 1Pas

(100cP) at a tenperature in t'He range of 40C to 90C,

and a viscosity exceeding about 0.2Pa.s (200cP) 30 at

r r : ord h

weio BRIl M M ion qo AR T Ry oo T
abmuband&& -ei ganette paperteoppritsiragithehst epsgofof 40°C to 90°C,

advanci n CI arette paper. t firs r g
ana $1KEPGR Tt GORREHGTE RPTHF { OrAiTG CORMGEI( Poge temperatre of
abou tC O, S'p&@n@lz\{dj SE0US rague@uysr sekuthen f@ﬁmzﬁ%rﬁl&ﬁ%ﬂpos:tutlon
by la weight of a filmformng conposition and
heatlﬁl&vutﬁ@ atVIsustiny FesRot Han abot 1 0:hBP&S°( RBOLY) Hlmtorming
comp@ﬁ:@ﬂﬁer:@télrﬁattﬂeﬁr{b% r@33garof c40G @ ; 9@6}11:@@@1@ the advanc:1ng
vi scosity exceedi ng about 0.2Pa.s (200cP)
clyansdiiBePabEF &' o &BEUPA23T ST SHEI N yr%lflg?fra%%h&rg the £ilm-
formltn@e cfdfnlp@sﬁ@id')\ﬂlngyCQJm@SttlthhSthSatdﬁ@gﬁéhﬁe paper surface so
| mform ng conposition;, ap e .hea
thatf?W%?%fﬁﬁm&B%p&gTﬂ??%jntjt% él% ?@Fn@HS&%uPéanaﬂty of the
cigar@tkkendepereonhactkiragtihe atlvaseiinga ckgasel t eapapest the film-
with the patterned@gr vure_cylinder; gelling the
formifio) fPRGPH NG c BHpbsT ti'dit "oy Eontact with the
Ch g@Ig%iﬂeetpaBECoﬁdﬂrfgﬁw soet habod heerft limef odad ncglgarette paper

. . CO 03| I on ot disru l.aparit
Wlth'éiggPﬁ? %U%(%Q% "§Rd %?%ﬁfﬁ%@gafﬂ ea§¥?§C§ég%n O Rpgrantially
redudef pémmddbhmttyw|®fng:xgnn@mset|papeor1umhelﬁs rsiclmayer.to control
. . Acigarette. accor di.n 0, one_enb I S :
1gn1t01io§a%&)?% Splt e tlﬁlgllE u};ré T en%%fin% lairpgce\nl!a%% otfhe cigarette
is 1mbicbn|$.eﬁﬂeﬂkﬁve to Bmﬂstammiam$y beddogmed by one or more
ernmeabi ity of cigareft r o 4
layer%énFFSF ¥8n|?|o%$p$%p%%ﬁ%%%bﬁdgféﬁ %% 15ﬂlﬁ%&ltt gbreover,
the ﬂluﬁnlthQWKNDH|i@yerghr@itQﬁthbBeﬁtl$H1Q¥ §mb$tpa@£erably formed
u31ngF%%V\ﬁ ﬁ 191e ff09 % (%n Qe Pbn er%.nlgaXe(r:?sc@ﬁ% not well-
‘pe app e gravure printi ng.
Sultewbﬁeover&mnﬁep&mﬂtﬂnﬁayéﬂmi@Wb599@¢@9 lefvesadhr bbaienss of each
band flgsr #@e@aﬁ@byfgﬂﬁé@%W%lsﬂgg%@%ﬁl@ugqueous £film forming
ng conposition having a viscosity not well -
Comp02®tsglﬂt @et forhegr av@reCysr | ALTIRG TTRES s 9 EquRiRg | Ayéters, burn
mhlb(l%rgay}ﬁ[ﬁ) Rbn&RLHs bai'l%vb§s(£{c@)thﬁr efgrably forned
by “usi ng thé sane aqueous film form ng conposition_ or
ditidmoaquedugrespesi B igid ndont E@Rsi-ngt ¢ | IVéF§oupurint Im-forming
compos:.@h@ﬁtpgshea*%%rdn tBr an&ﬁggéatﬁll avhsrand st Reskbkery lies within
During the gravure printing steps, the viscaous
the §3196 f o MVAGCOSL Eiifpost i & of Heal Y6 $-inting.  When the

heatcldEFREhALULE NN ehRphE St MIrSGRSLbY11d @S omthbi Hl@@ﬁeﬂtﬁﬂ@%per, the
of viscosities suitable for gravure printing.

£ L GRet bt GTPRRAL PBr 1 P SHip0, ERONIS PPl a8 1 i tinized.

Thus,Cl Japett BorPaper cnbherddd mferm ng epapesihi &rdiSic composition
cool ed or quenched and may be gel ati nized. Thus, a
s%é‘lkflqz?npbgﬁ?% ihto underlving
flber%o%ﬁo&MElQﬁg&@eb@@Oﬂﬁﬁeboundh@ﬂdbiﬂﬁﬂm@|dﬂﬂﬁ1d@)Wﬁ&ak inhibits
or mgrate into under]l fi bers of the Ci aret ,
formaﬁéﬁ%rOfﬂﬂﬁvﬁﬁeﬁarndxﬁﬁx' ge gé?rlﬁﬁ?%l%gl of%atﬁ%nClgarette
paperof navh Ness,t G)J@(ilghtngorat[‘rfﬂ@ranmpﬂé(idﬂﬁa@lynliéle in the range of
arette %g T‘gt al P%;t/ hr? ba referably about
%ﬁa ePEBI YIPFES TH ?%e(? ge of §1g?a Per Bguare-ty
nmeter (g/n2) to 15g/m and nost preferably about
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2 2g/n2 or 5g/nR2. Perneability of the cigarette

paper nornmally exceeds 20 Coresta units. However,

perneability through the bands and the underlying

cigarette paper preferably li%es in the range of 0 to

15 Coresta units. The reduction in perneability

preferably restricts air s flow needed to support
2g/m’Cerbuglihon Cﬁeﬁﬂ@éb@ﬁgaye&fetmunﬁlgatethe papemlmgmmﬁlly exceeds

t he band.. The exanpl e enbodi nenis al hrcpug% tcLe aba%]ds and  the

20 COpEShE] MG LESmposTTTT f o eirgarette’ papet Conpti st
undeﬂ/ﬂ@{lﬁ@ a;mdaa@ow g@@éﬁ Opmm}fn@%lbyswangitﬂleofraalge of 0 to 15

| mf ormin ound, where Pllqu rPa Eab%y restricts air

COIeS&G‘nﬁBéF?I on élufff)lbw s%&jselr y ‘ress
flow OnaeE’aéd(MOcE’mpmrta tempes @t eofn the capgestofe 401 in the
vi scosity exceedi ng about 0. 2Pas

. . t.o 90% ¢ a
ViCINAS¥0RP) }%ﬁ 3fenperat ure of about 23C. In a
kaegf esxachlemsottonentntd heldd [rmovormi ag PeoNpoTI t¢omwposition for
for printi ng | gyf o :
Clgar@%ﬁ(ﬁoan%ep “PEast lnﬁggé#ésta chaﬁj 5% gp] oi?]d%&gou&: >0% by welght
of astfarohfotmapicocaym@hgidnatecreanr &geemamntgoar cgmp@51tion has a

VlSCODSl%tI r]l %alt%alijlm %@%Lﬁonﬁtﬁm %nd ]fUOtch‘?t easc ﬁt t@nﬁ@ﬂture in the

con rations orm ng conpound in the
range(:wfpasmlm a*he mﬂp@sﬂsmlwyesx@mur@n@eout 0.2Pa+s (200cP)
gel atinization when its tenperature is rapidly
at a rleggesdturingd, 2PRBE bihling of free water into the

pfr'ln§gﬁeqs%rige!ﬁ%n@&@iﬂentzotﬁés@ﬂ_hﬁhﬁfﬁlﬂn§ peayégied od used for
nmet ho f maki ng banded cigarette pape

prmtg@rzafrpﬁpﬁﬁgs df aguedds FPFTHRY o?ﬂ}ﬁpﬁglnéoﬁf;o%?%f‘rfor?rﬁn o starchs

an oSWif:age sehrthe Papelca,Preterably, cdhegbichamf Ogdﬁrl’lg;um, pectin,
conposition is printed in a heated condltlon

caLeig0| GIPONCcorPde it the SUFT 4600 (RETpapGtions of the

fllm—%'o@fnﬁﬁ@bl Yorp @£ 00ld NG IONEdngRS i quenchi tige t h(ﬁ)mpos:Ltlon may
ilmformng 25 conp05|t|on on the surface,of

expeIIERER. JeI2LIN AL G T 4" pr dFdFFEACEt hod o’%apldly reduced.
Thus W&ﬂblf]aﬂﬂdﬂﬂgn@fctﬁgéé ed%dt&rpaﬁeb Whe Ipxbands bdemay occur.

arette er a%vance first st ation.
Also’Att R&t *Pi §§B prYiht # nge %n matkﬁggf él‘?or m%aret%e paper by
gelatﬁaﬂ'ﬂ@ﬁgth@naq&e&l&atfﬁln&ﬁotdﬂ&hgltmm@tr()@mt yni s surface of the
dto predet rm ed value useful. for.30_ . :
PaPCgr avj? ETHFHRLY ngt’$ ﬁ rll d il 61 O%btlcocr)lrrp%)%i Fopced @
heatelds (aﬁ‘pﬂjjt&dnt cartd"lecp@;técEr np@h suohaeet ofrighr agthat | yrface of the

grav %6%% L nder. The Jhoetating &%{l%\égr%[!J%%{kiéﬂqgertf@yfpﬁn"forming

pape Heat & 16 pr &velit pranat Uf "¢
compoGANPOs| ¢ri dihe %hefam atfi ngpegpawerr € cyI i nder cooper ates

cc&jl:gﬁgahgl Le:: ﬁggge:a‘gr}?de?}%éc%gg:ogg ﬁlgnl.g@icit[&§iﬁlgni::pgarette paper
with bands, the cigarette paper advances to a first printing station.
At that first printing station, the film-forming composition is heated
so that its wviscosity is decreased to a predetermined value useful for
gravure printing. The heated film_wforming composition is applied to
the patterned surface of a rotating gravure cylinder. The rotating
gravure cylinder may be heated to prevent premature cooling of the
composition. The rotating gravure cylinder cooperates with a parallel
impression roller to define a nip through which the cigarette paper
advances. As’ the gravure cylinder rotates, its patterned surface

contacts the cigarette paper and applies the first layer of the bands

to the cigarette paper.
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35 advances. As the gravure cylinder rotates, its

patterned surface contacts the cigarette paper and

applies the first layer of the bands to the cigarette

paper. WD 2007/ 020532PCT/ |1 B2006/ 002653 3 The
whizhdfhob@Esm ng conposition is believed to cooPCamerop@02653

on contact with the cigaret{e paper, but preferably,

the cooling step includes cooling a nip roller. Thus,

the water content of the filmformng conposition is

Foe dipreEtAEPg ASWEBEE It & t helivgdr éit ec®papRi gl on

canta@@dwm:@n%é t ¥ipfrihe @aﬁ@f etbe: p@#@irerbﬁljpf esed V@é’ol:ﬂrﬁg step
preferred that the flln}forn1ng co%$05|t|on

inclupigs GRPLLEY o t R ETHtISTe | APthe TEngE DF FOCTD ghceke filn-
formiAgVabhmgaatishy ist hetupaerebianltly Ca‘bsbla?eed eipes atbe e cdfarette
paper [y 1SBLANG, SLEDLLS SELESIG0 LG 240 Gabargn N the

fIic| nsfmerﬁenrge@omwel ik ﬂoefasmg mpgﬁl@t% dfs, haated to a

temperétudgé%a; LShue taPLQ6&. Abginat e, carrageenan, guar
peéctin, carci un1carbonate and citrates.

mudeam@@loyslyh@hgr avpee 1dyiE neferthestgaarerned dfy the heating

step £0 e%w&a Chepbedls REAA e £118CELARIy SBRFEYIHIGn.
/or photo etchin er the first |layer is

&’55#?%1% Fr @r@‘agéﬁ@%éﬁ@mﬂl’t ii$ aF| o%RRF tFedpy starch,

an oxiBEEQD rbtﬁb@hp aﬂﬁﬁcﬁ&y bhgimatdy aBge-decfas ecAd gum, pectin,
avu rintin |on where a second | ayer nmay be
calcr&b éanfﬁaﬁﬁé ?? ®-ayer of each band. Preferably,
telre Sexm:tlyo nathes egosrdzdeay eylirglietoedet epstaenadt hot hengraving,

chemigcj;xf C HL:%J%@HI glgrglibgbn\@cdé{bﬁ%né eé{lﬂit/g 5%\/ Een ﬂ% the

secon eth er than the first layer.” The
PEFY f blﬁem fﬂng@ori*ﬁ(th iign agplidte eddrd digyeetigelranss it is

allowtdet60Qker thisk8bn | ayermeanshdeh-e Qna%t&fend QeSanet get a second
absorbed by the paper. erab%% %he seco
4 chveZoaty

Sravure RTLAETE FHEGE A TIS BodCoT gHtYab Bos g et oo the
firstt bayed ke @@aah wehght Bfeflelebiy r sthikapptiocBOsticondl }.ayer is

ird and. sugccessjve r e 0
gOEXtFﬁgwgéco%B #gee?lr%%diaﬁg % §$ngggﬁgé§gisﬁﬂ%%g' however,
the @@n@dmﬂyyelpreﬁier abl yhiskeny ’Glﬁ?e“- sdhre fidsin floweirng The film-

formlﬁgm@bgi&%n Qt ghifelenl COMIOSELL OS EANLELTUNG irst layer
['ers, burn inhibitors, burn pronoters, flavors,

and f’é?ﬁ]l wek@r | 968, Na% FRly ABECERRS PEJ-ESEPPEFerably, the
pheEsrdrAyer the fdontiedaydst isapedited\piight a abeid weight about

50% greater than the coat Wéight of the first layer. .

Optional third and successive layers may be applied on top of the
second layer, and on underlying layers in the same way, preferably
using the same film-forming composition, or different compositions
containing fillers, burn inhibitors, burn promoters, £lavors, and the
like, as may be desired.

Pieferably, the third laver is printed with a coat weight about
150% greater tham the coat weight of the first layer. ’

Another embodiment provides a process of applying only the first

\ layer utilizing a heated gelatinizable film-forming solution, with one

or more additional layers comprising a different add-on material such
as a starch that is printable in an unheated state.
Preferably, at least one printing step includes using a cooled

impression cylinder to accelerate gelatinizatiom.
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150% greater than the coat weight of the first |ayer.
Anot her enbodi nent provides a process of applying
only the first | ayer utilizing a heated
gel atinizable filmformng solution, with one or nore
g | layers conprising a different addaans2006002653
Wﬁ;gtgdg;rnlb(gﬁﬁsuch 35 as a starch that is printable in an
unheat ed state. Preferably, at |east one
printing step includes using a cool ed inpression
GJrei ngenltincmdeeidedacaggetdts niszatoléacted®Pn a reel that is
subse Qr?tll Oé.?tzpjggol %@5@0%@@3 u%ed as ciI]QE {@é%gﬂé}g to make
. Dbanded cigarette is collected on a reel that i%
crgargpequent |y cut into bobbins and used as cigarette
paper to make cigarettes. s BRI EF DESCRI PTI ON OF THE
RIEFDI'-%AWI}IGS P ']_é[hDe acco[Srpanyi ng draw ngs depict a
B p?‘?%qp‘ Bandfed p% rPRREFE"t he” bands are printed in
miet eptensugytes siverirgpedephrd appamnat bsndat papernghere the
S 1t - ' L awi | ke
benasdfd, BAEkes Dol MEERERET SIALORGE D05, hhHF gppazacus fox
making OEuCh PapsTa pelBpddei \REOPBWGMTa Eiayarest e 1ilige reference

numer¥i 4 hrRARSHEIRAVESO MY teh Layers bands. ~ FHG 2is
a_cross-sectional view taken along the line 2-2 of

EHE: 1. 18 2 perspaeglvy jvdeyp Oénlaar‘“dé?&r%‘é? e‘“ﬁ%‘?t}“’%fr?l paper
havin@fmBkGlayeivagagscri bed by is the line 3 with the
'b(_:kaess of the nmult illoar}geir vbandteéglggg{gt edtﬁ or

purpoded of* TaA Ty o" FEG 378 3 Tehemtic ™ 272 ©f

FIG. Yiew of apparatus for preparing nulti-Ilayer print

'@@89‘99 Eépﬁﬁ;eﬁﬁﬂéﬁAls_lche %@BIOETEQ\'FIG. 21 cing':umscribed by

‘accordance with this disclosure Igks‘ee FI G ,
che lgpgat eviier Jirei fEF GRS o &+ ol avRE| Bamhgexangerated for

purpodéd lgr c1gemer.ed by cigarette paper 22. One end of the
i.garette 20 may .i.ncl ude suitahle filter 24, \ -
B e B e pEoT ik BPbeii 5oh aepiakos s laver

print chegeledt pepgpaper 22 (see FIG 2) surrounds a colum of
t obacco 28 made fromcut filler tobacco. The tobacco

rod 28 has a nomi nal |ength neasured al ong the
DETALLRFh FECGRIRTAIONaxi s 29 which nominal length is the

dif hesonge cbelyeen-ihe Qwelaklrd ergthrand ihe d enghberte 20
incluc%stgetfo.!ogéceor %grd dncluding - cut filler, covered by  cigarette
paper 22. One end of the cigarette 20 way include a suitable filter
24 gurrounded by suitable £ilter tipping paper 26.

The clgarette paper 22 ('see FIG. 2) surrounds a colummn of tobacco
28 made from cut filler tobacco. The tobacco rod 28 has a nominal
length measured along the longitudinal axis 29 which nominal length is
the difference between the overall length and the length of the filter
24

éonventional cigarette paper is permeable, with the permeability
commonly designated in Coresta units. A Coresta unit measures paper
permeability in terms of volumetric flow rate (i.e., cm’/sec) per unit
area (i.e., om?) per unit pressure drop (i.e., cm of water),
Comventiomal cigarette papers also have well-known basis weights,
meagured in grams per square meter, abbreviated as g/m®. The
permeability and basis weight for typical cigarette papers commonly

used in the industry are set out in the table below:
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30Conventional cigarette paper is perneable, with the

perneability commonly designated in Coresta units. A

Coresta unit measures paper perneability in terns of

volunetric flowrate (i.e., cmsec) per unit area
wol208v020:682) per unit pressure drop (i.e., CmCafIB2006/002653

wat er). Conventional cigarette papers al so have

wel | - known basi s weights, 35 nmeasured in granms per

square neter, abbreviated as g/nR2. The perneability

and basis weight for typical cigarette papers

CosmmAbY1U6Ld chfedhie uhDEUSt Iy ar ezseis Qbght), e
tabl e bel ow 22 WO 20071020532PCT/ | B2006/ 09g653 5

Pernmeabi | ity33 Coresta units 24 33 46 60 Basis Wi ght,
g/ m2 25 25 25626 For purposes ofz24his

di scl osure, embanded regi ons of a preferzed C|garette
paper have a perneability of at |east 20 Coresta

BBt ﬁu:ﬁ)cj\égét oP! ﬁ.’il%r @QLM].O&L&% C hgﬁ({r%ie'ﬁe B %S aapref erred

pei neabi lity of about to about sta and
Cigargiis SPHRST Y Havef aam}fneggglw of at least 20 Coresta units.

Most preferably, the cigarette paper has a permeability of about 33 to
about 46 Coresta and a basis weight of about 25g/m?.

To regulate the ignition propensity of the cigarette and to
inhibit unattended burning of the c¢igarette, the cigarette paper 22
has a plurality of bands 30 spaced axially along the tobacco rod 28,
Permeabiii-ty of the cigarette paper 22 through the area covered by the
bands 30 preferably lies in the range of 0 to about 15 Coresta units.
Typically, at least two bands 30 are disposed along the tobacco rod
28. Adjacent bands 30 are spaced from one another along the tobacco
rod 28 by a nominal distance which preferably exceeds the width of thei
bands 30. However, that nominal distance is less than the nominal
length of the tobacco rod 28. Bach band 30 extends circumferentially
around the tobacco rod 28 preferably on the inside of the cigarette
paper 22. Accordingly, the presence of the bands 30 is essentially
invisible from the outside of the cigarette.

Each band 30 (see FIG. 3) may comprise a plurality of 1ayers.r
Two or three layers 32, 34, 36 may be provided. The first layer 32
rests directly on the inside (or alternatively-, the outside} of the
cigarette paper 22 and has a correspondlng first-layer thickness. The
optional second layer 34 lies on the first layer 22 and, preferably
extends coextensively with the first layer both in width and length.
The second layer 34 has a corresponding ‘second-layer thickness. The
optional third layer 36, lies on the second layer and, preferably
extends coextensively with the second layer both in width and length.
The third layer 36 has a third-layer thickness. Thickﬁesses of the
variocus layers 32, 34, 36 are measured perpendicularly to the surface
of the cigarette paper 22.

The first layer 22 is applied to the c:.garette paper 22 to seal
the paper surface from water penetration and thereby minimize

resgultant distortion of the cigarette paper 22 by way of wrinkling,
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To regulate the ignition propensity of the cigarette
and to inhibit unattended burning of the cigarette,
the cigarette paper 22 has a plurality of bands 30
spaced axially along the tobacco rod 28. lo .
woShiRaRss ity of the cigarette paper 22 through/iBies002653
area covered by the bands 3Q preferably lies in the
range of O to about 15 Coresta units. Typically, at
| east two bands 30 are di sposed al ong the tobacco rod
cocklpgy, Adidaceringemds BOhafestypddeds f eymamveravotthaeper fibers
absorBl %gefhetﬁ&@agggef&g £:§:1 bryaﬁ: nofmgnaf ;s @nf&m Y their
preferably exceeds the width of the 15 ban S .
origippheveritiatat 2Rdni Hatediidt abee P&PPBsIePhan tTHé first-layer
th:.ckﬂ@sm N béI@iﬂBadOfsﬁdhe ﬂtﬂbaéﬁﬁed’)ﬂd Q&veﬁiﬂC |’ﬁo*é§nﬁil030 penetrate
desnl ends ci rcunfer %ntl aII aroun obacco rod 16
e %re]? F At W Ehédnsi e St eiei garef"%’% haper 3f2 s a
direcpcboratiingl yf tbet predsbhce Bfcdrdenpbindsr<d@tivse thicknesses of
the 1%%”%5?%&)@6&&%8' ble rgrnaa@ewgigg@sdeaﬂa JR8 versa.
garette. 20Each ban (see onprise a
: ﬁrluﬁarwdfnaﬁ RapErEerrRiocBiod RERe: I%ﬂf‘@r eae@ 30349 Bginted on
the ch'@&rél&:epfp@iﬁlegeﬂ2 Eﬁeséqtfe‘iﬁ:laﬁ)/ﬂav%%er §§l§tﬁigr %Qtabé’ &kng an
t he ES'%%ﬁor alternatjvel - t he outside) of the
aquecey ggr Tt Ber LIRRRUCHES G cOFPESpSMIPRES compositions  as
desiréd .r stthkeayeIntfurekngssompbBet Dt ipgiedbragigoidcl ayey wdder and a

high Léz? en.the f'fr atﬁlﬁerofr% gﬁdm?erg eraAD' VE%Q %%t,gggé £1lm-

coex enS|ve er both
formingengehpouride Bﬂeembﬂay@pmemsmss 2bRGr r%%pohqu @mgout 50%, by

weighSECQd- lkaxer £i hhckngssy Thapepiianal thikd Layer Rfperature
Iies on the second |ayer ang preferably extends

{aboulg @@x€ensiiel yiaht holite covenid fhlyefoboite | powagtihiamdhas a
v1scoéﬁ}gt&ceza§1%haﬁgu’& ayey da@S s@cgﬂeﬂé d(i’%r (200 _centipoise

hi'ckness i cknesses of the 30 various |ayers 32,
(cP)) 34and6 ifr o UPSHEHRREF peﬁ%enare‘\arra| PIEBtIME sHMEer of 3t &

tempeﬁah:%r%' garetd %a@@éef:fZ;bout 40°C B&eat:b{l§t9d°@yefhe32r1's§051ty of
plied to the cigarette paper 22 to seal the paper

the fégfﬁf%@lflﬁoﬁf)‘{ﬂﬁ?%rtlﬁé‘néﬁr Aereereid THéiebsivniterzase as a

gravu:feespﬂl&laﬁlhgdbéﬁq_ﬂﬁéﬂtﬁﬁnof the grgaret beipapey, 22=bypYey limit

0ry, VIO 20071020532P 06/ 002653
of Su%:%ac i H@-SC%%&YW I ggtl é Cg%or%lqonsgﬁ?ﬁin REEGFably, the
£ilm-fehrennpaperdsibers adsoer bmmserty pﬁembcsitr@t thaend100cP) at a

fail to retug i.na 0Si-t.i on
conpefiiPe, Bl pni8 SEIE 10 ke, Phed) AR BRRIAER R oom be
quenchesl sl ec@re:detc&ucmu}hatheacpﬁe:@ms aftkventradoes potnting at that
r at n e i \
tempeﬁﬁcﬂ%%aye@%é Bxglesecgifl.{tg Efséﬂa% IB gél%.ur%lct]a?o%g%fscsemg{erature is
also mogﬁentAcc”éhauhwly visepaitw et HioaoRnéswesraglurehds needed so

that t1RY @f Sm SR8 SR0AGI Rk ebaldel8 S0alocheE G Shatapd. Vi ce
Versa, I n accordance _a referred enbodi nent ,

SaehEbHNFo3BPE SPTRrEY G#eing ci'Gar diit 8- pagerg2 sopposition

may bsegubstted fg:roazv Wi Q;j‘:rjoﬁj:; [ Bgnﬁtﬁﬂ&g USENG1aMmate: , aiedGeenan,

fllmform 0Sit] othe a
t ! b
guar Lohp |18ns as “4es Faér & fiT ?or rﬁ%ﬁﬁ “compeS PN -

film~fyweiw algbypwrai udles Sﬂéeceredanﬁ:w hﬂgh gonge nterstisomof of an

oxmdlz%df b%aE%éle oL,pg £OMRQYRM, For exanple, the
il mformng conpound preferably conprises about 20%

?@%&B%Yso%le bR gift 2¥6f 2PREIEY | FR f it Higarette paper 22
using C@”B@@ldxite_al A akQeam ﬁﬁi‘ﬂt&h@t @ﬁ:ecaéas (aboutrBC)a) the@rawre
-SO|Id content fi osition has
printigd e gD LR T uBBlT O 2 FSSeAr  CSEORY (Phogyocessive
prlntlél@o&peeatiqnm se @c@éu)dza;gdyr sguﬂwet aptietfiog gravbeeused to
L1 ng;. .honeve t, r e f
eecec IRt BBk ot 60c? (RESE ZeBEr VP H TR SR 20, b
filmformng cop03|t| on i s decreased sufficiently for
use as a 20 gravure printing conposition. For gravure
printing, the upper limt of suitable viscosity is
about 0. 2Pasis (200cP). Most preferably, the
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quenched on contact with the paper after gravure
printing at that zs tenperature. The viscosity of the
conposition at roomtenperature is also inportant.
The high viscosity at roomtenperature is needed so
woahvd:be2fi 1 m form ng conposition gels at roemiB2006/002653
t enper at ure. The fil mformng conpound used in
the filmform ng conposition may be selected fromthe
group consisting of alginate, carrageenan, 30 guar
also g‘Eﬁ*ﬁ peeanch, layaicci fm € sSenatallyangbasiterates. with the first
layexPr%frﬂabrLé/ chiwes f i hyed osgi ngrcoMRQUAEy i Scs8LeCIAL with the
secon 9mthe group consi sting of an oxidized starch, suc
gs $4pdioca. Preferably, the bands 30 are appli ed to
thhghcitgar etitret papeér 222 UskaADi 8y Stﬁﬂau &iﬁiﬂf&lceg IEVWHE cigarette
paperDah 1 elld oBEOGERS LLaSSs Fiafer tun FAULERAL AP AL M vicr coar

operations are cdpabl e OF preci s& r
weigh§yctessi @éabrtlmq]wg%perhﬁ |Qﬂ$sre¢\cctdred|5ﬁgbyd naruBRe may be

thickBfi BhhmOrEans e Used k-0 28f fgcty Vﬁ!cﬁfogr 'o@t a0t 008l Y apour 1.5
the first layer 32 of the bands 30,

tmesv@%o%%ﬁ%ééﬁ%ﬁ’fﬂséﬁ%ﬁoo%set 71%"1‘%'0 Et He % eidsigase in coat
welghi: ay morféévsﬂbsﬂ@nbpaidmalc QBXEE NS L Y& tihyt B Ehi&ler than the

d_the third | aye substantj al |
Second i/ ens?"ve %Wt%l sg% Eilalch%\ l%% thﬂetjf?)e/rsfti fgyer 32 by a .
faCtO1—’ a%ra’cszleseal a2t 26 5s e a-hef fuhﬁdmﬁeth&&q@apete. , an
:anregge &Ehgtoﬂdsgngbo%%%eg 11936%51: appl I ed with a

heavi er coat Vel e., coat ckness
desi Eéﬂmlf%é’%@ééﬂﬂ Pé?/@ESS&aﬁa)bebelstem ek@ﬁdiettaﬁiyt Hellowing

paperf Iml’aﬁﬁficﬂj(ﬁl’a 32 .y, afractiy &g abrl east Abeut m]ak?n% machine.
s.the fII‘St-|a er thickness, or at | east a

ALeeriqidvekte T GOAT i BRI 0B BOUEP €78 Bt PeMal iR Ppaect ion
with i‘@ﬂ@r Caﬁryﬁafgg lﬁhet blgleerte hl_a{petxhenﬁtﬂ ﬂﬁ.(?zmnﬁhé alyaa{ds3ére to be

hi h t.he f.i.rst
pJ:lmu?c{]actor o? %Za;at Lregl gr%g %nctlﬁfgr%%éttreﬁé) Fr %Y%S%% selected

: Pemeatkmlékﬁeﬁldl % sejectatcreasies ofeinht] ebst mabotdd 1560%that  the

cigar&Qat pﬁ@éﬁhﬁz can be uHQ?ocgfé%lV W emPELOL LAY RFOGESS, Bl inuous
be used i nmediately follow ng paper manufacture,
PaPeT (Weh. ' at the end of the paper naking nachine. as

Ahé eidbatolfveb_garéﬂte QRPN aﬁwsﬁct@g g @)§.§§§s Gi:}&okagh a first
Conne S carr arette

el B YR Dre bRty B5Fh T/ R P by e 20 4o

printesk smpltbe Bapee:elzmo Ghec pgénteitoe ppapess haw g appllgd to the

felt Sigleest eﬁlé)%ﬁg@a@icﬁé thj @ﬂg eg?ag%%t)ggé re}:qué%aSI ﬁezr() : g:he Ic:r‘?’garette

nmounted so that the cigar can
Paper fits Bodt e HFERIR e Se6€Pd 4ragyrs pohtbiingoase2®rpaperhere the

secondV@Ryer 34 of each band 30 is printed on the corresponding base
layer 32. The cigaret'te paper 22 then passes through a third gravuré
printing station 46 where the third layer 26 of each band 30 is
printed on the corresponding second layer 34. Additional layers are
applied in a esimilar manner as described. ¥Finally, the cigarette
paper 22 with the printed bands is wound up onm a collection reel 48.
The collection reel 48 is then slit into bobbins. The bcobbing are
used for wrapping tobacco rods during manufacture of cigarettes in an
otherwise conventional way.

'Iihe apparatus at each of the three gravure printing stations 42,
44, 46 is essentially the same in its material aspects. Accordingly,

it will suffice to describe omne of the gravure printing stations in
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The web of cigarette paper 22 advances or passes

through a first gravure printing station 42 where the

base | ayer 32 of each band 30 is printed on the paper

22. The printing process may be applied to the felt

wolf§ /09533 he wire side of the paper, or bot hPOUGRI006/002653

the cigarette 25 paper 22 passes through a second

gravure pri nting station 44 where the second | ayer 34
a gach band 30 is printed on the correspondi ng base
etalﬂayéF %%mgTHJéldEF@‘é‘?céi(t‘%“aﬁaﬁéﬁ obheh FFaHES eBT {1Hriggglstations
have a:ofrdﬁdazﬁ df@tﬁhthhﬁ £ PEidsi raaghshaiseorﬂloéédv\heﬂa;g hecdaBiFés of the

30 of each Qgg i nt ed

LIE L1

f:Lrst ayer, n 42 ﬁf ; ?n trc]:ee 1 ith the
cOr T espohdi ng Se€ofd 1ayer "34. "Afdi Tt oAl YRTL & &

suffigQ 'appl i €briraspemsiipgl deamamrer cstidesseddigd. greiviad | printing

statléabeéké:'“g_"i“ie&é@ iﬂ@pgémg%é@egfgnfg]%u&ék%% %tbaggl?lusse the suffix

wound up on a collection ree col | on reeél
B 48ikevitRen COFFESPIRIGIB0BBRASICSTIRG FdBbhsrarararsed printing
statib@reemappi (g t:obBacsRe RGeS rautd NEmERMUTRG W1 Qlse the suffix
cigarettes in an otherw se conventional way. 35The
" apparatus at each of the three gravure printing
stathonSim?, gddvudb pirdnesse nitiaal.by 4zhe thanBppdirdtii® includes
ri ct Accprdi uffl eto .
2 gra(%%%“%}ll%ﬁg?o O‘}i he gre;rsugga)rgpen‘%rﬂl Ist acfl ong‘{ gor rotation
(clcclwawowroz@%mwd@@e@%ﬁbmssnsFa@t akl , aroutsb| -ﬂg horizontal

axis. Und@hét aqdet-haty t he1ohhercgr a¥1‘5.'f3‘?ac@“5‘f' @ﬂeStﬂg%%Qs 50a is
ve common features, unless otherw se noted

pattelfréeéit Ures? oF U P IE BTOCEFRY P e SBF IR | PigRee3ftiiven o2 the first
layer Wk | ofis@anes esence quvehal snall tdhgrbelsf fd']:iéml@al engraving,

ccocLoRaINLna | salusn,al Sheiarcond grante pripllle,
Surfaﬂw IGIf Goe gterwef Fykidddkew Sbe corqedpoatian@tf eaturesler 50a
is de@rrrt:.'ﬁ@dt Qﬁél{j FHagvykey F r :Lzuqt iﬁ%gﬁc&@t 1ln g:@. l tH L{l’l‘h of the

sane reference nunera USG

nominglj [ KEtgRes UPREWSEPNbRRGS ophts oﬁ#m?an@hyléiﬁipar Ao, for cach

revolutAehUdestis @1yeavsesL, Gjﬂaltngﬁfe@_"’alr alhosd Eis(%af:.xst layers of
for.rotation (clockwise in the -

ner al nt e
the b %ﬁ n%l)rl%tntgﬁo% 15 BT PHATd a hori zontal axis.
Hihelrg:e:@esad:ﬂt yeydyindadr $Zmliss mohatel dort beumu:dﬁ—ethn on an
a-aR4Lt erge e S
axie E%1egat|ve of glfl%na%is?s%tft Ié}%lyeerxlg'%g&le §%andglerg(#1 Bie® applications,
the ingge¢ehel oftdlingRyr a4 niclodeni earomsgravingsedigient surface.

The 1@&@@&&["&1@%@@2&9fLsaﬁQmFtﬁghgdeﬁé%@:'e@ﬁ Gan x*a@l&lsesdoa and a

bk I%ﬁﬁneern the surface of the gravure cylinder.

ac m@l Erefite BP-fheFoPfe? Bohed d@f‘erﬁﬁtﬁéao%u% an axis

parallehattd tthes afid nbegrak mditiepl soaf ke v&iiﬂhOfcoﬁjhEer rotates
m nal |st ,ance etvveen bands us the band wi.dth

relatlﬁlg LO's §P° o ATRE PRV UL CORS thgéar ‘ol | %5085 (g functions

providegdt b@rhﬂle machéng otolfllerrst54hayerstﬁffesong h:eleba:ndsm]s portlons
of theonrr{ﬂbtr@gs% té}ﬁlﬁh@@rﬂé cpatﬁlectrt the unlfo/i\ql @593‘?’1’? pressure
I tnder 52a'i s nounted for counter-rotation on an
is atté%%dpéﬁ*é‘w@é? the MrdlgXi §0%f aphetho| ingresaion | eyidoder 52a.
The g@ﬁrmrec&gzmm&ar tdye oIS Hoan L |t@1@er1m§%§séﬂﬁll udaSnadr s2a
cooper Cilf c reS| ] | ent ﬁrface The | ngr essi o
P %y?l noef~ 838 st SHET Heteen T Bsé’IeFeWe%O%? gfyances
duringati2d mhacking pmlclegrs Smawwnup hsézs ial SDzdi‘ﬂ)lﬂa)t einé®rche paper
r s r to ax
web 22 9% Iaj{eﬂr %%gggag%%hc %o%%vgl%?r o}ff err% aat | velggo YR&ession
Cyllnd@ﬁ'p??@sm &he gyt RFEPSEXR . OrOhBe apanee wklbinkt icgrisical to ensure
the cdr@¢tdagdabyrénecbadhenadn@bkefs pftartsh StAd f 6 MhalN& o e
central portions of the inpression cylinder 52a so
P3PST-that the uniformprinting pressure so is attained
between the roller 50a and the inpression cylinder
52a. The gravure cylinder or roller 50a and the
i mpression cylinder 52a cooperate to define a nip 56a
t hrough which the paper web 22 advances during the
printing process. That nip 56a is sized to pinch the

l'ct
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WD 2007/ 020532PCT/ 1132006/ 002653 9 A reservoir

58a contains the filmform ng conposition discussed

above for form ng bands on the cigarette paper. The

reservoi r 58a communi cates with a suitable punp 60a
with§h20s3; capable of handling the viscous filroeifmhevsnesss

conposition. The filmformng conposition may s then

flow to a suitable heat exchanger 62a where the

tenperature of the filmform ng conmposition is

el evaieatlos® bhat chitaibesthe fhenfargenof calpost t4QC digoussed

about 90C,so that the viscaqsj il rm .
aboveco%ﬁos FoHY Es’a‘%\%ﬁ ust e%glet o&ga%\t/g% %\%1?%{1 i ga_a ééljl {ga gcilr >8a
conmndrageawitd priwttabds Mgndicdeuskieh disovarakles @dshaydling the

d r QGrav Rl Nt S tor be1d-8ssmifane fition ma
Vlscogl.gzsg“sm( g%%rg%? rggflggsé{r]%g%y t h%pt enper at urlg@of@?ﬁieé Y
then fFlow ftor @ rRGIEBRHO S HAT0IPFE2 MRt "o PhaRe t hgrperature of
the MI1RCOSIhMd TohSssididani aboldvadedPas €HA0GR) lies in the range

Wiile a separate heat exchanger 62a is.di gﬁ% osed, .{t .
of ahanf BE GdS rPRBPE PO pFBVIFBR™ ¢t IVISGRE Y &t AgSof LR o™ ng
compc:fsiiltmlnlﬁoﬁm 35 ltgt@@:TﬁQSiﬁ.t | ogrelln vlﬂﬁe:hr eser Mgi'ltrab?nga for gravure

. itself, For, exa e eating.el epents _and sti.rrin
printiBiar AU HEYSBE IHEV Aol TH TS T esaraont® Sa to o noede to
be lemd nilaimn dtbetebeveded (200p2) at uPeeforabilie the temperature of

N i Qsi-tion. . Rl £t t ;
cre LLTLSUALNSGEIERTEL 00 s LR 8hylbes HELEBLey so e
than gbowhk? IFapanpi&ePect i on and operating requirenents

SiRlera 20esd-NGe tharpuiRnihgeneesa net: aBdiesdd)e it may be

filmform ng conpositio

) at the higher viscqsity_. .
- desirg®dfci 5PedPRPTITS oWBF T PENDET Fég‘%ﬁ‘@cal?sfz 3?513 film-forming

compdsiikfibh Orif ngheomeesitoion weal ditaeiéady Werheatmglend,heating
therefqore, . at. the | ower Vviscosit th L ;
elemeRsRaPF oR T hg- 0k cﬁpga%/\aﬁc%shg%?’eggi é%?ir/% a%%r ttlﬂﬁ g@éewmr >8a
to msiepaiat ehdadievekehdrgerrdduwe ifori §he nfdrt dATningacompresition.
Plac Eh%&"@hec%@%&Pné&gii_sttigﬂi@g?c% ghe Axt@IRRA AL UBE has the
selected 10 avoid scor ching the filmformng, )
advarggap oSt t FORLISSEUFE hFRLE ARt 41S e RFSEIFBr AFTHIT B the?TmPLer
sined ithat HofH g @eaPasid hefdlanthet & laf f@etingheomposition at the

., filmtform ng characteri.stic¢s of the c sition. _—
b g 18 SORTOE MG oI & ¥ "B ar Y e WRIT8 Tha Dooues the Silm
formifigl nadhperi tipc onpdsi tdloraiis babjested eod30thérafent, at the
lowerc%gghglsﬂ{y.ngWthﬁé’y @h@iﬁﬁkdﬁ&%%ﬁ U&@ﬁf‘@lin the reservoir

conditroni ng Sstep occurs, the heated Tilmformng
5Ba eonPBsAt isGwaratelebeaferSFPBIaT sAftable APpRIRAGRteFRat the

therdadlateonlk 298 dh e ddd MdcakMaRg £ obRQsrhitofe akongtehe to avoid
| ength of the_ gravure cylinder, 50a. That, spr.eadi ng,
scorylgl mipebe THFELANTBy FOURITG 98- or SHFAYTHGE nean  cause
discdliclrar { & NMoAg teenphidint- Eofmiant ocdiyesgr dvnr easy| icaderffect the
X a,.or sinply by de|iveri t Lquid fil orpi . :
R e
to behadvaadebeotislat thse Hiomt-6narwping composition is subjected to

thermal conditioning.

Regardless of where the thermal conditioning step occuxs, the
heated film-forming 'composit'iori igs delivered to a suitable applicator
64a that spread:s the film-forming compositiom along the length of the
gravure cylinder 50a. That spreading step may be effected by pouring
or gpraying Ehe film-forming composition onto the gravure cylinder
502, or simply by delivering the liquid film-forming composition to a

bath 66a of film-forming composition that collects at the bottom of
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WO 2007/ 020532PCT/ D32006/ 002653 10 t he gravure

cylinder 50a between the gravure cylinder 50a and a

coll ector 67a. The cylinder may be heated to prevent
premature cooling of the conposition. Generally, the

Fh%&%gh 67a extends vertically around the scgrvise2653

roller 50a to a height sufficient to collect the bath

66a, but to a height well betbw t he top of the

gravure cylinder 50a. When the bath 66a reaches the

the tgﬁﬁvﬁf‘et b@lﬁl@cﬂdxeCSﬁ, Oecwekhl mﬁeorgﬂaﬂgr§0@'pﬂ)5ﬂldeiror50a and a

n th h a drain 68a at ebotomoft
o1 6000 oF IR backd nee PAE-r Gogr VB 1 S RGP THE L Promature
cooling mf ohen ewgrpbOitiompositi on circul at es through the
PELALLG St ali on c%'ﬂﬁe&?c!} b%v@'éﬂ&@h&@ Al S I8RO Bround  the

printing VISCOSIty her mal cond |t|on|n

gravaghacaL ez %qas,@@séle]ae%’évéufflClentAEOtcﬁéllﬁﬁ*ﬁv‘iheebath §6a, but -

to aCMbidiiehedDanshates €bpcenitse Lhiaugh cphﬁl@&plsbgat Ofhen the

64a_and/ or the bath 66a, the i I'mfaqQrmng conpos
bathi s66ahFEELES t HR® stPac&of Fhhe fj?lg\?ﬁ?:%lgcy? |"’\“|de|flllm forming
compadliionncdatdi Agow n thheudnpresdidns §F0Videdhisheb@ivont 0cof the
I ney s..Fur at of gr r
appa ecIf nderggoggfn“gwathg t%gggr‘;ogg%éér)ranoves t %cy eundgllnl forming
compwrtflaae pastulatsai ti%?{mOéghlocttl’@r bl bfel B0 a staHendogedr can  be
malnil.gélﬁfia Loasgxtands 2k onthd R skeBOLN Bf thherBL-a%ll €onditioning
linder and is positioned so that is w pes 20 the
aPPa%%Fr"fsaéésﬂssteﬁe 2fr%rure cylinder 50a. In this way,
t BeSecHROr Hir@Asredf cybendravece cdtapnder Adakiha thrcugh the

defi ne e no naI aci b L wee adj.acent bands i s
e S e L g R

.adhewm@mttheonsurﬁ\#nd eofertgueagedww tdvdnsdef Gdse dreludierg in the

J.rrrpr&égloﬂge%?]éﬁ%dd@ﬁé% tgg @J‘{Eh% ttﬁgr@"n{éées W%%erotatlon of

towar e nip 56a fu m f orm ng

e FEHPESi eYbinder 50a waf:ﬁetlé@ g}%ieret5t5é PrafsSr tho %ﬁdntiﬁ% surface
past SMI$36ep0¢ dbecgr avHie 4. ndge 5@&5{0%%&&”%%};&&% along

ene {efiche 3. HPR DR E HIBETor S bagtr: s3onodo| hearis wipes
the speedeobfvehocitayuod t¥endiegabedt e Papdis 2@anattbhes portions
of tkge?}:gﬂg:eeggéﬁl gglf 3’5‘6 J aignectts Qﬁ%q.ngf tQQ t Qorh@%lgr gé{é'{]rgg between

nder he 1 npression cyli nder
adaamnj-ar éends paper 2pephiddy t Wibegh dlieenni pf 5ede | film-forming

: conlpéél%tloﬂ’ay whil b PRAGEaAN/ 96 1SIRAT | Y e t BBavure cyllnder that

I 'm form ng conposition on the cigarette paper

dEf“féer e-hgy o slg. themselves ARFERCE hEOWRETH SEhE é“é’rl%ﬁe(f%ﬁ of the
fllm-tﬂ'dﬂ‘mﬁhgafdﬁﬁbelﬁﬂﬂﬁr 22 at the first 35 printing

ations .42, the heat filmform 0 ition
SHEGUR BELTUR BOPR. pitpaP 20 S FORHR (RnDEF oz gyovitndes

S0a alpoet Ebeuml chhes cigns Bdar abihe céolerfdrihang t ewwposition is

at.ur I .
e S FrE8350e b 0oREs Iy s, B2PeT o2 ;| e Limest
speeq ot VEDGity afotheoTEIatpeir cORSCt2 AN oy chhaR E%%e?aﬂgentlal

surfd dgRd ecmoells@gﬂirﬁleofgﬁmrfel | gyt eads NgoL OFROSEkd Oﬂmpresm.on
i s quenched to the tenperature of the Eer 5:%
CYLIRGEESRR Y OREUFLITH SHOREty PP HU, ATt dre SiE 562 In
that pfegCesdeppafe necliani smerifiheopapes 22Amhdsrming composition on
the cigaretté paper 22 are avoided.
When the bands are printed on the cilgarette paper 22 at the first
printing stations 42, the heated film-forming composition encounters
cigarette paper 22 at room temperature of about 23°C which is

considerably cooler than the temperature of the film-forming
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s sufficiently large thermal nmass when conpared to
the thickness and wi dth of the first |ayer of the
band, that the filmform ng material in the band
equilibrates to a tenperature near to the tenperature

wi 20603 0PEr rapl dly, if not imediately. Thect/iB2006/002653
tenperature of air near the paper 22 and the gravure
cylinder 50a is also well bel'ow the io t enperature of
the filmformng material on the surface of the

compcgﬁ%\ibﬁe eydindefou®0acs® €OO0LhdG t@eanbi epbn abént@lc$O with the
ccurs, In addltlon movenment of the surface of the

paperg v U B c PIRRFE 58 a0t a"sh%\éqlllma%owg nERfPYF AR 18 quenched

to tBé gaérqtetr_atpa@ebf 22nhaf pepeprint i n'ghatc ofidrnichilh@Sot@uirs through

can [ of the filmif.or rlal as
severg] \ilconbl%ﬁaélﬁscool nogceesf:'?ec?ro?ecf‘}haélslgm%eat Fa s?er 22 bas a
suf fiveehbhy s heraauskesrreie reisk mwhel micagraeacertical the gelckoass and

w:l.dtﬁ h:% S:llﬁ(af @9@519]‘ léﬁee.‘c Q:Jfg@ﬁ@t I)Qn@aﬁﬁlratz%he-rbﬁm%lrhﬁﬁ@ material
e first layer of the band tends to bind water in

in tl?%é’afﬂidi REESFHRGTE<EoiPodi EFTRETSS W halehd ndPEr LeBRarature of
the Merpe_ﬁg&aa},e feephy inkleaiaedid, . poSSidhlempataialee oft R8r near

arette p 20 22. As a resul fi,bers of t
the GO of1 cafdnEbe SoTPUI AP YIRS HBF vt rRAChy AT ePelow the
temperatsue hofarchex Elm ~fidrating heatferbek sommhp andt st eff chhe rgravure
cyllrﬁewa%ogh%to | %; tlé’a\é'm%é& Q-Mf ngiéfﬂgocc%g'g/ or 1, addition,

cockling |n garette paper e | npression
movenSpE| ntfert@a%ﬁﬁﬁ@pt%nawy%e‘r@%l gylimslefruriOger as well as

moveu%%ﬁelcﬁr 213178 Q@ig?éﬂelﬁltéatpa%r ofaat herekl BEQEMMNY dtributes to
nposi ti.gn on_the cigarette paper. B Additi onal

COWGFE&H‘?H%H?&H% Eé‘eugé TETPER R SREERT - absor ption.
Fitie exadfined acokimy abiiutofof Sldsdi flieeat iveBnofed heechani sms

causefsl ! E[lllf orfn]_ngf At e[_:;l 2 i;nary.La?e ecffecﬁ_ed by t{;n X nL&fac of the
Iglnate exposuesol;&srmsture Witha carlciUm sare,

cigarsyth paperaléi unfied eeildens iaf §heufmstb§ta1f©r of the band tends

to bﬂ’ldt LAYER! 8 EhONEi1f BE -kl GATERLEPAREY 22 :h8AVASe iR er does
first printing station 42, in the filmformng,

not REHFEBEITY iGAFPLE pBFPM 1Y PPESHPYY SPGUFRFY the Cigarette paper

22. As a result, fibers of the cigarette paper 22 typically are not
wetted by water to such an extent that the fibers warp and stretch in
a  way that leads to wavimess, wrinkling, and/or cockling in the
cigarette paper 22. ihe impression cylinder 52a can optionally be
cooled to further accelerate gelatinization of the film-forming
composition on the cigarette paper. Additional techniques may be used
to reduce water absoxrption. For example, acceleration of
solidification of the film forming material may be effected by mixing
alginate with a calcium sale, such as calcium chloride, in situ or by
exposure to ultraviolet light.

As the cigéfette paper 22 leaves the first printing station 42,
moilsture in the film-Fforming compbsition is permitted to dry. To this
end,” suitable arrangements (not shown). may be empicyed.

Cigarette paper wﬁth the first layer of the bands printed at the
first gravure printing - station 42 then pass over an adjustment
cylinder 72b of the second gravure printing station 44. The graVuré
cylinder 50k of the second printing station has a patterned surface

that is designed to print the second layer of the bands. The depth of
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end, sui t abl e arrangenents (not shown) nmay be

enpl oyed. Cigarette paper with the first |ayer of the

bands printed at the first gravure printing station

42 then pass over an adjustnent 25 cylinder 72b of

wd'ReS6ReNnd gravure printing station 44. The peBE206/002653

cylinder 50b of the second pydnting station has a

patterned surface that is designed to print the

second | ayer of the bands. The depth of WO

¢ DUURro20832ECHUEL320067 0UR658anra vyl pademravbonst helected to
be aﬁaﬁé ages OE:LIEEEE? QﬁélVHgﬁthyJﬁ ngl@é éQipcéz% ﬁtﬁ}! e&{edftl%t g;r:a'vure

I%kréut 1.5 tines the th of the pattern on't
CYLIRGFEV I8 - cy | PR 2504: Bref EFERRY, srﬁéfs@%oh@emy@@s ofull be

coextteheibands wwiibithe ceextRasidig@ettid dih (pibdhemovement) and
and coextensive in

o tian p ve

© exﬁ% S?ﬁ} O nlet“ﬁgﬁdﬁr egnlll orf lfF)éﬁJs%r HEEPP G per Paper movement)

with mm; wevéer t he Ehe shardayerThef gxiaeubandylmaer 50b of the
@r eyl i Oh ,of € iS¢ rinti Latd

oeca 448%/rfuist lt ersggg%gébgér emélfsgt er%%g % b% J:%%avuere “with  the

STavIEG| PRYEISS0R08S Of hels ifiget ppiting Staiticon 442, Whilee various

techn\iqma@u&;ﬁ eClib-GHES tht ASHWELNG dhabre! @ALSET AL 1 A 1xi11ed

t t ho killed_to_in the art, the adjustnent
in Fhe a% frﬁis Eﬁﬁm%lét lfé’égin‘ii%r LBy FER CBF el to assure correct

rengItegt:silT at Mone Péortdcpaatiyculael yengtlheoE engd ighréh® paper 22
gaf et er, he.n 8
bewe%%ll %{lﬁ'ﬁ Ijil%s,?i:a%tBL i on EBQ %\chhé)& nt”é% S% l??\eﬁsjeagﬁiln&ie nip 56b

of ther FREPHY PILaEieH ﬂl@td@peﬁﬁsdmnﬁheoneiﬂta o&lrt posl thceition of

the 0fjudt@ecad] UShABALy Cylobnder pF2b, 3:By: agj USHLLN
osition o;t%i he Zlé cy Ilnder;72bj pr%géer rég?pscispg%on of the

Cl’lmﬁaﬂé?éh tH?@PFFr&ga?Hagé%nlaewem theafivis &® segond print
staticam 426 achtaved aaniedda E]ﬁﬂ),eiiaﬁéfcesﬂjryﬁﬁﬂ]usted AS

o SLORELLE RopeL. 22 Rtce, 0 L Soccnt DALMY, o ion

station
44 tq | Fhe f Bhirhgrronpos t$t@art1appl4|6ed tae thémseaonidg compos;Lt:Lon

a.ppla.@tﬁ'ég 'ﬂ?}g %Eé&ﬁ@rbr%&lttﬂﬁé &g oﬁl Ethé% | erf%ga rlytf ttlﬁ% to dry.

After passing over adj ust ment
ATtery RREZLNS | MG g Rst aﬂaéwtm@lt t¥ellerg st tof pdwerth22d printing

statlﬁlﬂt%,s tHe cﬂﬂg@.r@@@e Ofagdie 4-hididREI @héng:l.?t 85k 0B 4@he third

h t band
sriactE1Ep L U LS B LTS RE005 LR BRELRE o
Shat orvude Icraslxadepataoer pedtsarface tphahtis d_ﬁ&tg&edgs has a
Patteﬂ%dpréﬁ%aggetﬁﬁ J gsl éé,!&f[ﬂ;%d tt%efp%tslﬁp agge E]I’,l:ler%g}esryr?aerof the

epattern on th e dgrav
bandssoc The s@eridy edf t ¢hbe ralbbatn 208 tihwesswifecdeptth Wfe gravure

cylinddi®e fad t &8 ns@Nedidn fid She OLAYLE € 5CY | inger 15.9? th of the
Preferably, the second Ia¥er of the bands w | 8
pattenth et eh¥i vEN T WVHTEI AYEHEASH R8¢t onPisttepably, the second

layer rmye:mmb)mangwmemeerwekeemﬂdeerigt _h—iéﬂ;lg hEae tﬁlier f@%&&%n of
t aper n t ot the first

paper [ BERE S Sl b e ra € BPothe A RE°GipuFsansverae

ko papsy im@reme@@c wiftht ﬂp@thhtm Pirrismt ilage:stmd Ghed4ebttSd layer of

the bdiderefgee Q%r&:?@'%ﬁl%ﬁgr%édq dihear @%%isé’é’ 'ﬂtgggg%%atlon 44

50b, of the secon rinting station escr

© musk %%Oth@eaﬁ%P%ﬁ?d w1th the gravure cylinder 50b, of the

second printing station 44. As described above, the adjustment
cylinder 72c can provide that registration function.

After leaving the third printing station 46, the third layer of
the band is allowed to dry before encountering the idler roller 74.

Additional printing stations (not shown) may be used, as desired. The
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cylinder 72c can provide that registration function.

35After leaving the third printing station 46, the

third layer of the band is allowed to dry before

encountering the idler roller 74. Additional printing

wib fob/@S2( not shown) may be used, as desiredpciiEo06b2653

20071020532PCT/ D32006/ 002653 313 cigarette paper 22

with the multi-I|ayer bands i€ then collected on the

col l ection reel 48. The bands 30 are applied
ciganditl aapewcoat theilghtmulEdrleyanpheds tise theh atoldeated on the

ht Y 4 lLie in the range of about 0.5g/mto about

0011%\%% fgal Re multi ple layers of the bands 30.

Pifbef: eparbslsy 30t heecapplind ghithmay 1be apsutveighip. Wr hexample,
the EBOSE LRat WeLANtS, the LRI ckoessRf Jehepsil td IRYRF o about

bands 30 (FI 3) referabl is | ess_than_about 20%
159/%F TPRetihieKtéRse ofaTYEEFFé (?ffgg]ﬁ%t}t’aéldﬁaﬁ@r, BrifSraylpe the coat .
weighteSeyt Banabiewfad/ke. thﬂﬂkﬂ&&&s@f cddte wel glattset ttﬂlepahEdikness of

The .t hi ck 2 10 n 0.,
the %‘Eﬁ%ﬁﬁgﬁ Jf%afﬁg %I rgﬁl‘%ra urpe p??an P’néss?éist aB B0 208 of
the phixfkmeabl gt ithd esigarhbpe 49rcf .t hed chaarhst tl@Spapbatn 5% of the
thn.c]l‘ﬁ]al %kggstche %@gaf@&/teb%alpgz%s t'ﬁ@an ti:t?(&]@festshgf Ci':igé"‘rﬁ&ts@ layer 32

paper thickneSs. it 1s seen that the thickness
of wfe t hand i P8t *Pl%l%ﬂéfe@ S:Lg,mp,h,e i FLF aBFBiHe0 PREVEING  station,

pref éfﬁb@.&n essi1&ds thanunderdsy itﬁ@ @li@fe@té epPoerchiltebyss, and may

heati ng the fil fotm ositj.on elatipnj zatign ,
be 1‘8?%#@% |J15mc’1’£‘or't nG1eo én’gaﬁﬁné%%déﬁn]%ﬁa'is%us' ¥ 15 seen

that enhancketkbknAesobdi ey ,fiwlsen lbher f id nehaoldm g relation to the
oskt.i,on gggl[fface of the
i:h:l_ckc.nergg gjf' ﬂh% ull&e:gléérﬁ%hgg%%}e%tttg Grmation of the gel
bBﬁdbe@@m dfhet rfelmﬁ@rmi%n@qn@@se@mbsmléhlwtlon of the

£ilmPEEYER Scérr@@hnéiva& n fdRMept Y idndaheer SA@EOJ?&.IJQH? when the
cigarette paper, hIS effect further reduces t

fﬂm“pfc%g%m F?fsmsﬁswbr Pht ARERDrt RE 58T eBUSS A ﬁ’Ff S fjgarette
pape€ONPOS Lednididd. | eaduheivd@viheade gél%hﬂs some of the water
fr :0 eercf'o?n%tols:?tniso | N rJIt g%t rﬁgsg%glcgel%stbfa%r e:llgm cgnar%}tteguag fibers of
the cigarett eogpaper dotoradifegtt duttiiesy de@me@suhe weddibheity that
prin Q‘.l%a%@n{:hé %q‘i:@BéE §.|J.(1nl lf%g'miﬁb té&:%p@é:ttlfo&p%ifelga% to wav;ness

oregoi ng description, process wi |l neverthel ess

or otﬁ@rsawﬁeféa%?elﬂéwthe resultalgal?aéid@é HERFEP LR URRRSH -

O‘ﬁh:ﬁl.e.:; Q;@llet ABodsae fB'J:G{na?img a%vlaea e(slgﬁi&eat@awexv\abcaﬁdmg to
0 a.tTlrs statlon
enis P prE S R AT PG aure P HR i %@ﬁi\%‘ﬁ)aﬁt@s art from the

forequringt Sledckipiston, ayietue obrotwse30wilill mévwmirhagess be summarized
belo‘gon‘po& tion on the cigarette paper 22. That printing

step includes heating the filmform ng conposition to

t Shgrareatar eansve Meut e oat tay Teplt A fsieenFIGr Ming advances as a

papelcq;@;o%'zt LQn; dEORs: Rehiowitgestdrieahebd fof arAvWiest printing
printing while avoidjng tenperatures that could

statiQihrh (HEVFFF nPFOF R FRASEFFAF . PTHE Shéat HiTg tstlgyer of the
filmtRAUERS YoEERSihiyn3onoftiHcharifgolrarforpapra nat.eri @hat printing

step aﬁ'lgcﬁ)ﬁl bou 1%1%88(:1’%20(%(: E?n il q:rgnqngosctomggng.teiro%bl 1¥ot %emperatu:;e
where v:.scos:.ty of ‘the fllm-formlng composition drops below the
threshold for gravure printing while avoiding temperatures that could
scorch the film-forming material. The heating step reduces wviscosity
ofl the film-forming material below about 0.2Paes (2000]?), and most

preferably to around 0.l1Paes (100cP) or less.
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WD 2007/ 020532PCT/ 1132006/ 002653 14 The heat ed

filmformng conposition is applied to the patterned

surface of a rotating gravure cylinder 50a.

Application of the conposition to the patterned

wﬁﬁioﬁ% Jguay be acconplished by pouring or sps@yisa@hen02653

corrp05|t| on on the patterned surface or by noving

the 5 patterned surface through a bath of heated

conposition. Regardless of the application technique

uged he%)t66351mrfbmimg orpripeent ped i cppl hed pee t Blugmptterned
Surfaﬁerfa§ea ro h%f% :tceyllz de?oaso\éﬁth ?QPféa&fmn of the

e rotatln surface of the
compagriavem eca ¢hi epamr@én@%ﬁasret ey almalﬁewﬁgllahﬁar By treuring or

sprayﬁigert%q@s c'oﬂtp(g&\{:g_%nt %ﬁougllé tﬂ&%t@t@adl(blﬁéace Ther @y tleing the
ormng composition transfers fromthe patter

patteygefagierisicet Rer Gidhy ar Ea’élﬁ/l‘?fn@@?t%cbfof%o?:htel Ci'gar et ?xﬂesg of

" the #HFP8alZo@Ntbdnsi ghkenedel) ba}kcé@ﬁltamtpdmltibxtm wiped from the

cigarette paper .surface, ion, 0 r bla
Patt?f“%ﬂw?l&?fﬁlcﬁ g%&ﬁﬁo%’ﬁ%rr? 6 P %erysér g@% o% &(%eto blade.

CTIgﬂd‘eeEter.papEE 22tk g aﬂurtfé@t%t Of pérti grRAGire hgoller 50a
contatcljl:%e t t%dvéﬂctér%e élgla%f:f’é Q&@%&W%ﬁésorﬂﬁ:@ubﬁathe nip

er cont of” the conp03|t| on dges not di
Séa. plTiar) { eoft e RELUTYAACEPETABAP® d-Eatce OBk Rgharternea
Surfé’ﬁwo@e%ﬁe ﬁf‘&l/‘lﬁ% W kddaNGsoaThRe Ehe S&lg]aayete 312apm‘r tdre and is
bands 30 then dries as the c;:?ar ette %pgr Gelatinization
quenchgrk PHuESH A dY B cERS HSRgR TR B nE hg oper ations
of tﬂ@&ﬂl&@fhhﬁn@ pshpdaitdon32nhilse drirddce j ¢f difteecdgarette paper
22 b‘f?:g gpdof YA€ é&)]ﬂ%ﬁ)@lg osftagl'i orkr%% VYReLE 2nSe6eNE¢;iim-forming

He ban IS a The gravure
compqzﬂutnbnng;oatthﬁhe thecomdest @P%ﬁn‘;ﬂf@%nﬁlh% heomposition does not

dlSl’LfLﬂTJ [Blgﬁzg.ﬂt@g o@om%lgagat@@%p%&eaﬂ QGRS6eodl inhe waviness,
as descri bed above in connection with the

and/qli r“’éfﬂnbili‘rqﬁl ng station 42. However, the patterned 25
s¢rd age-af 1bher secontl giawmurescybi nder &flesi ss the cigarette
prepared . so t at the t hi ckne b pLies. Wh
PaPek e TR RBSY hiT KITESS “of %F]ﬁm%ﬁql (r?:fgte ?g%mth%g second e
the Ifayelt Déyeacte bmm dsiaw,i nitedewierehe faqcend) gyerusp printing
stat 5 dt% a%laézn%exaf eQec'écMﬁl V!atylért he fﬂHeStbaln@¥e|34 ket hpplied. The

gravure printing at s;!:he second station 44 and the film-forming

composition used are processed in the =ame way as described above in

- éon.riection' with the first printing station 42. However, the patterned

surface of the second gravure cylinder 5C0b is prepared so that the
thickness of bands it applies exceeds the thickness of the first
layer. The second layer of each band: is priﬁted on the first layer so
as to be coextensive with the £irst layer, both in width and in
length.

After the second layer of the bands dries, the cigarette paper
advances to the third gravure printing station 46 where a third-layer
may be printed on the second layer in the manner just described. At
the third station 46, the patterned surface of the gravure eylinder is
prepared so that the thickness of bands it applies exceeds the

thickness of the second layer.
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30After the second |ayer of the bands dries, the
cigarette paper advances to the third gravure

printing station 46 where a third-1ayer may be

printed on the second |ayer in the manner just
wiERGfdhed. At the third station 46, the patteeacoosoozess
surface of the gravure cylhgder is prepared so that

the thickness of bands it applies exceeds the 35

t hi ckness of the second |ayer. WO

w107/:020532Ped4 1:8200648026563vd Sbeen . prinwhdnoml th Huigarette

desired | ayers, have heen pri the ¢t gar ebt esubsequent
paper FRpeh2PHe Fap&t |so%oﬁngggﬁg§9%€]legtion reel 48 =
use inf REnStRsegquest cigerertasanuf acture of cigarettes. The
erms _and_pha sgd.herBidl nakee NRLe tih bR interpreted with
#ﬁ?g%ﬁﬁgtgﬁyﬁégﬁfﬁath%nppicaﬁ'oregeonetriq. recision, o g
mathembat bel geopemete i€ ePHFHO 6y F?t???kﬁ??ﬁ%?éf%re?%ﬁfngs a
to be %@@%%%PQQX&Mﬂn@gagﬁr&imahmig tar tsheileonst the geometric
ternms and concepts. ere the term' 'y ks bRt
terms pEdaCPBACRS -a §r¥!%tt?§?i ﬁ%gwggdﬂfﬁg%dshéhyﬁﬁﬁ%er °
numbed)8Si 14 0] iefaneed ofhg usichr mithes B8 Skt PERYARces @EhPius oF

' m:i.nps :ﬁ%ngsgg%%l%%ggr als*'a&;l & E: %@Sig@ﬁbkaiig’" ARAN AGStefitially’

Specification describes 15 i ated
are ifubidedpass pnéaupasandethsidmeredsi ACEREREULRE | PR e8P0 %"

anag e Eé’ rgsswgiisé ff Makkgusrasprebbe dfattihede which is
termsr%%%ﬁ%%o fﬁat have been éﬁgéribed in the detail ed
consiaestr Whth Grrab S ARR orIHGFy™ = "Ps expressly

katb@ﬂﬂﬁdn&vhase algpasueh sodihéoatiliided20nyape agftongiat this
_Ssubstitutions, and_equjvalentsthat f Witihig t .

cpeci SRRt SGE I oF I\ RO on e BaT mea by T rg e
wulciapRendednel ahnded bpapwbr acéd vhétepyso be apparent to those

skilled 1n the art that numercus modifications, variatilons,
substitutes, and equivalents exist for various aspects of the
invention that have been described inr the detailed description above.
Accordingly, it - is expressly intended that all such modificaticns,
variations, substitutions, and equivalents that fall within the spirit
and scope of the invention, as defined by the appended claims, be

embraced thereby.



16 CLAIMs: 1. A cigarette conprising: a to
having a | ongitudinal axis; ™ agpaper 3?;;8e¥0d
surrounding the tobacco rqd, having a porosity of at
| east 20 Coresta units, having a plurality of bands
spaced al ong the tobacco rod, each band havi ng at
CLAIMIeast one | ayer printed with a gelatinized
$1In}forn1ng conmposition, wherein the filmformng
conmposition gels when cooled to roomtenperature and
) Ras a V|scosgt |l ess than about 0.1Pas (100cP) at a
: SHARERLS CRMEP he range of 40C to 90C, and a
gu@@gﬁbejmmmgad%ngmamouaﬂe 2Pa-s (200cP) at a
ature of a [
BrPRREEREETC S PTG i QRECH] REE ByREPH papigcef ot teast 20
oresté:Qﬁl%S 'ha\nhﬁ lat (Furalit® .of Aaoig apmedsilm’dilﬁdpwct) 60| 2fCh and having

at Ieasmgéﬁgy:e(gf Q[mtl%da )6\13 fﬁqueé?%géa b@@ﬁggﬁﬁgrdoﬁ?ﬁmon wgeraree{nt terte film-
formmga&ﬁﬁ%cﬁl}gg dets Wlhem godledito 2oakh deraperature and Pas grvh;pﬂﬁty less than
about GIRREN(108P) AP o BRrY UGeBr s, HHa Rf SRNS! B APE, Bhd a viscosly

exceedﬁ% %mn§9F§%2F2g?cPﬁ%ﬂ aCltérﬁ;ﬁéremre 4)f ahooi ga?@steatrng \g?erem paper

porosrtfﬁmwgiﬁdha bﬁa@@%‘”é%{%@?@éoé{%m@] c{re?ﬁ ﬁ %e range
of 0.5g/nm2 to 15g/m 5. A ci garette according to

claim®6 where th
s e menrg et LRSS Bl 5] 2B b BHree 2 vetor

soluble flVMlForrr?\'r@ @nfdolifd. | ayer contacts the paper, and a
yer is on the first layer. 7. Acigarette

according to claim6 wherein a third [ayer is on the
3. SAGEQQ%ttleaa\éSérdm% gtp%léhhl Nbi PHeEsR s filincformiag compavred tseselected

from tb@f gmrgrwnsjfstlr@ pi |S$$fg¥ﬁ‘9%§9%gﬁ%§taﬁ%ﬂ%% el bg%“{ é&{ﬁ‘ calcium

carbori3kd 1l RGfQnposi tion has a viscosity Iess t han about
r% %ass %%OcP) at a tenperature in the range of 40C
to 90C, and a viscosity exceedi ng about 0.2Pa-s

4 (RRERtAhordifgRE chiitd £ Dlor BoakiéreSlie lajsts of each band have a

composite coat weight in the range of 0.5g/m* to 15g/m®.
5. A cig-arette according to claim 6 wherein the composite coat weight is about 5g/m?.

6. A cigarette according to any of claims 1 to 5§ wherein a first layer contacts the paper,

and a second layer is on the first layer.

7. A cigarette according 1o claim 6 wherein a third layer is on the second layer.
8. A printing composition for cigarette paper comprising:
water; and

about 20% to about 50% by weight of a film-forming compound
wherein the printing composition has a viscosity less than about 0.1Pas (100cP) at a
temperature in the range of 40°C to 90°C, and a viscosity exceeding about 0.2Pa-s (200cP)

at a temperature of about 23°C.



9. Aprinting conposition according to claim38
wherein the filmform ng conpound is selected from
the group consisting of starch, alginate,
carrageenan, guar gum pectin, calcium carbonate, and
citrates. 10. A nethod of naking banded cigarette

paper. conprising the steps of.: [ ' :
0. PRBRRINGCAMHED ORI Som Setan B fisdBih) Bompound i
selectddi frBinf SeNgidQp CaMBRENG icdnstarohpaigsiatey G@Magsemals B@uelys pectin,
. solution of 20%to 50% by weight of a filmformng
calciung 5arBRRte; YK AFfSfravi ng a viscosity | ess than about
0. 1Pass (100cP) at a tenperature in the range of 40C

to 90C, and a viscosit xceedi n t -
10, (owetep ok eiaiER FOHE B SRBat S (o FRPORE o
fd'rc]iﬁél}iqililgﬁm drefé phpér tbidfmtfmhM@gtaﬁtlm,‘rposi tion: heating
the filmformng conposi.tion: a [ : o
B A PO CorRESHot SRRk §hRab Balatk uton o 20
to 5o%>ﬂyih\m§iiﬁﬁﬁ oﬁ@rﬂlmcfbi(rjrﬁiggtdmlmditiallﬂgérldgha}dimalex_ti$®s}b5ﬁ,ta§s than about
with the patterne ravure cyl.i L | t . i
0.1Pa*s (1 QRGP @ﬁgﬁ@meeﬁﬁgﬂ? it raweg% ﬁ‘?g@{d \%ﬁ”te(; a{nﬁga Visosity exceeding

' A6E oBshduRated.he fil m forning
about @'gﬁ%‘gsg???cgﬂ%g%g%ﬁﬁi% di gr upt planarity of the
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applying the heated film-forming composition to a patterned gravure cylinder;

contacting the advancing cigarette paper with the patterned gravure cylinder;

gelling the film-forming composition by contact with the cigarette paper surface so
that the fitm-forming composition does not disrupt planarity of the cigarette paper; and

printing at least a second layer of the film-forming composition on the first layer.



