23 Septenber 2004 (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE PATENT
COOPERATI ON TREATY (PCT) (19) World Intellectual Properqt?%/ Orgtgni zation

| nternational Bureau (43) International Publication Dat&>erembseftiénber 2001
(27.09.2001) PCT (10) International Publication Nunber WO 01/70054 Al (51)

I nternation SSbil ' ‘A4 / 2383 arl es,
W: 7819 Li f‘%’ﬂﬁﬁ%ﬁﬁ"g‘e A%z‘?@"i@?%%é?% b piatl §?‘§P¥ PV Fﬁ] VA
23832 (US). FRANKLIN, Traci, L.; P Drive, Mechanicsville, VAI 33111
US). (21)ad) mord maiiéctmi®lo pmahdonn AEMIARN . P :
12 12571 Thor oot onee oty e ARG e =
4540 Forrestal (22) International Fil ek : 23 March 2001 (23.03.2001)
Road, Chest en43) Wkrid8@@@1Puplisaijon D3] TH, Barry, S. (100B@hatidalPdiiciiodYembioad,
Hopewel |, VA2 SgBemifen2§0l (Ta908), Nar yPCH | en; 45WODISTO0S4vehle,

Ri chnond, . 2 —A— g
Language: CEAgtrpagepalReseptiClaspisgtioalt an A24FA70B139 PUIS)US). BARDERSEM;, WATSIo@ie RdR6)
Publ i cati on ﬁ?‘@d&{&aﬁ@?-éﬁﬁf@%he 13900 S d O <% S -iXéFW%%%N‘&HN’%gk
Road, Chest)iteraAaidailonMuSler: 6031R00d8123 Nines B2l GDC 2% o2 0 s o
BRAUNSHTEYN, M khail, S.; 9604 W dbriar LamessshQis) Haydd phacMat @920 Forrestal
2000( 23. 03 JHBtrveRitaRtsn 4> MAFAZO RS IH200)S) | IRTEVENSTARISBIUST. SMITW Barry, S.; 9639

60/ 191, 4603 Jubtasdasz2000( 23. 03. 2000) Wighs48 " LreREsbac Heprel. MR AT EOUNIA
23225 ( US&(;) Pt}lﬁ‘;lc_alt_i&n Language:

23230 (US). SWEPSTON, Jeffrey, A.; 4050 Fox Run

English Road, Powhatan, VA 23139 (US). SANDERSON, Wesley,
L ) G.; 13900 Sandy Oak Road, Chester, VA 23831 (US).

(30) Priority Data: W . .
601151 461 23 March 2000 (23.03.2000) S BRAUNSHTEVN, Mikhail, §.; 9604 Wildpriar Lane,
607191 455 23 March 2000 (23.03.2000)  US Richmond, VA 23229 '(Uﬁ). STEVENSON, Brett, W.;
PR 23 Mareh 2000 (23.03.2000)  US 1848 Glencove Lane, Richmond, VA 23225 (US). HALL,

James, W.; 10809 Canaan Valley Court, Glen Allen, VA

(71) Applicant: PHILIP MORRIS PRODUCTS INC. 23060 (US).

[US/US]; 3601 Commerce Road, Richmond, VA 23234

(US).

(72) Iuventors: WRENN, Susan, E.; 12130 Ivy Mill Road,
Chesterfield, VA 23832 (US). CROWE, William, James;
11120 Chalkley Road, Chester, VA 23831 (US). LILLY,
A., Clifton, Jr; 9641 Waterfow! Flyway, Chesterfield, VA

(74) Agents: SKIFF, Peter, K. et al.; Burns, Doane, Swecker &
Mathis, L.L.P., P.O. Box 1404, Alexandria, VA 22314-1404
(US).

{81} Designated States (rational): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

[Continued on next page]

(54) Fitle: ELECTRICAL SMCKING SYSTEM AND METHOD

KA OO

054 Al

(57) Abstract: An elecirical smoking system (21) comprising a cigaretie (23) and an electric lighter (25), wherein the cigaretle {23)
comprises a tubular tobacco mat (66) partially filled with material tobacco (80) so as to define a filled tobacco rod portion (60) and
“~ an unfilled tobacco rod portion (90). The cigarette {23) and the lighter (25) are mutually arranged so that when the cigaretie (23) is
received in the lighter (25), the electrical heater element (37) of the [ighter (25) at least partially superposes at least a portion of the
filled tobacco rod portion (60). The cigarette (23) and the lighter (25) are also mutually arranged so that when the cigarette (23) is
recejved in the lighter (25), the free end (15) of the cigarette (23) is occluded. The cigarette (23) includes a zone of perforations (12,
14} at a location along the filled tobacco rod portien (60), with the cigarette being free of perforations along the unfilled tobacco rod
portion (90).

0O 01/70




Janmes, W; 10809 Canaan Valley Court, @en Allen, VA (71) Applicant: PH LIP
MORRI S PRODUCTS INC. [US/US]; 3601 Commerce Road, Richnond, VA 23234
(US). (72) Inventors: WRENN, Susan, E.; 12130 |vy M| |2¥eratemiehadder f i eI d,
VA 23832 (US). CROAE, WIliam James; 11120 Chal kl ey Road, Chester,

23831 (US) L1 LY, oo e Bl S8k Xﬁmﬂn@ﬁlmnﬂlmwmmnnmutmumnﬂwnm

Doane, Swecker & Mathls L. L. P., P.O Box 1404, Al exandria, VA 22314-1404
(US). (81) DesisgnaneczstatescdoaGEoa),: pdEnesdG AL, AM AT, AU AZ, BA,
BB, BG, BR, HRBMU, BZLHCN;JP@IKG@&KRG@LCCFK (—‘;Uw @@lm&rﬂonﬂuwh@mrnext page] (54)
dﬁg (’f—’t”""‘-’ i fer| amendivg eeg| K

Title: ELE ﬂ?ﬁ%@gﬁﬁ THOD! '
t 21 ri Ct% Uﬁg W%NA%% S c[ae’gme 'Y e reeufl;[wked in he gﬁu %{'ﬁeceéull éfct ric

|i ght er (25) whereln the cigarette

(84) ‘Designated States (regional): ARIPO patent GH, GM
) KE, %,S MW, MZ, ng SL, )SZ TZ, U(F}) ;1‘1“(' Furasian For two-letter codes and other abbreviations, refer to the "Guid-

atent (AM, AZ, BY, KG, KZ, MD, RU, T3, E ance Notes on Codes and Ablbreviations” appearing at the begin-
gatent (( AT BEZCH CY. DE, DK, ES. FI F']?gB lg;pelaﬁn ning of each regular issue of the PCT Gazette.
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).




conprises a tubular tobacco mat (66) partially filled with material tobacco
(80) so as to define a filled tobacco rod portion (60)_.and n unfilled
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during smoldering between puffs. Once lit, they must be fully consumed or be discarded.

Relighting a traditional cigarette is possible but is usually an unattractive proposition to a
discerning smoker for subjective reasons (flavor, taste, odor).

In an electrical smoking system, it is desirable to deliver smoke in a manner that meets
the smolkers experiences with more traditional cigarettes, such as an immediacy response (smoke
delivery occurring immediately upon draw), a desired level of delivery (which correlates with
FTC tar level), together with a desired resistance to draw (RTD) and consistency from puffto
puff and from cigarette to cigarette.

Commonly assigned U.S. Patent Nos. 5,388,594 and 5,692,525 disclose electrical
smoking systems and methods of manufacturing a cigarette, which patents are incorporated by
reference. The former patent describes an electrical smoking system including a novel
electrically powered lighter and a novel cigarette that cooperates with the lighter. The preferred
embodiment of the lighter therein included a plurality of metallic serpentine heaters disposed in a
configuration that slidingly receives a tobacco rod portion of the cigarette. The preferred
embodiment of the cigarette therein comprised a tobacco-laden tubular carrier, a cigarette paper
overwrapped about the tubular carrier, an arrangement of flow-through filter plugs at a
mouthpiece end of the carrier and a filter plug at the free (distal) end of the carrier. The cigarette

and the lighter were configured such that when the cigarette is inserted into the lighter and as
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delivery in electrical snoking systens. Background O Invention Traditional
cigarettes are consuned by lighting an end of a wapped tobacco rod and
drawi ng air predonminately through the lit end by sucti®C®tewer#¥hpi ece
end of the cigarette. Traditional cigarettes deliver snoke as a result of
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t obacco redllggitg peoposiioh.he ci garette. The preferred enbodi ment of the
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I ndi vi dugf}l%ﬁ%]%flg%re?roéfg%c uusgg%d for each puff, localized charring occurs at
spot s about t [1e systéngasueli dsctaight Intemhab dséiynedBs PaedcNo 6126525 ia svhigar i ng
agai nst arette (her i%ngater referred to as a "heater footprint™ or

t he ci )
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di scar dedyartially overlap a tobacco plug, burn-throughs will usually first appear in the region of the

hollow portion of the tobacco rod. Upon such occurrence, the smoke tends to be hotter than the
other puffs, with less coniribution of the fuller flavor usually generated by the heating of the
tobacco plug portion of the cigarette rod. Consistency in the smoking experience are
compromised if burn-throughs are not somehow avoided.

In commonly assigned U.S. Patent No. 5,388,594, the smoked portion of the tobacco rod
is preferably entirely hollow and the heater footprint is entirely superposed over a the hollow
portion of the tobacco rod. Burn-throughs in the “wholly hollow” system of U.S. Patent No.
5,388,594 tend to make the smoke all the more hot and/or harsh tasting. Providing expedients to
increase delivery in the “wholly hollow” system of U.S. Patent No. 5,388,594, such as providing
perforations as suggested at column 10, lines 36-51 thereof, aggravate the risks of bum-

throughs, with adverse consequences upon taste and consistency.
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In the latter patent, the cigarette includes a tobacco plug and the
cigarette and the heater fixture are nmutually configured such that the
heater footprints (char zones) at least partially ovefi2gPienker28acco pl ug
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Objects and Summarv Of Invention

An object of the present invention is to provide a cigarette containing cut filler or other
form of shredded tobacco, which cigarette is adapted to cooperate with an electrical lighter and
render satisfying levels of delivery and taste.

- Another object of the present invention is to provide a cigarette for an electrical smoking
system which includes cut filler, yet provides improved consistency in delivery from puffto puff.

Amnother object of the present invention is to provide a cigarette adapted for use in
electrical smoking systems, which.cigarette is resistive 1o breakage during the withdrawal of the
cigarette from the lighter thereof.

It is still a further object of this invention to provide a novel cigarette that is operative

with an electrical lighter and conducive to cost-effective methods of manufacture, even at
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traditional cigarette in that too little RTD or too nuch can detract from
snoki ng enjoynent. More traditional cigarettes of noderate delivery have
RTD s generally within the range of approxinmately 100 to 130 nm wat er.
Establishing a desired RTD in electrical snoking systenms is conplicated by
the circunstance that in snoking systens such as shown in U S. Patent Nos.
5,388,594 and 5,692,525, air is first drawn through pagssgp®emuer B0t t he
cigarette lighter before being drawn out through the cigarette. The filter
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Anot heﬂ0 rect of the present invention is to provide a cigarette adapted
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an elec cI| e erein the cigarette conprises a
onr 1 drGAIRg B 6 terolons Pl NisbDastan Aenesad Blasisbasogon poTiar Fsbacco o
port i @igapéttk being free of perforations along said unfilled tobacco rod portion.
By such arrangements and others, the delivery (total particulate matter ("TPM") per FTC
testing methodology) of the electrical smoking system may be increased without producing a
hot, harsh-tasting smoke. Importantly, the enhanced delivery is achieved without overdriving the
heater element of the lighter. The elevated delivery is achieved without additional load upon the
batteries of the lighter and without driving the heater element to excessive peak temperatures.
A further aspect is provision of cooperative features within the lighter and the cigarette
such that a large majority of the resistance to draw of the smoking system originates along the
side walls of cigarette, with a lesser portion originating from flow passages within the lighter.
A further aspect of the present invention is provision of an air-flow deflector along an
interior portion of the lighter to favorably direct air toward the cigarette.
In accordance with a third aspect of the invention, there is provided a method of making
a cigarette, comprising the steps of : repetitively arranging a tobacco plug and a filter element
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an unfilled tobacco rod portion. The filled tobacco rod portion is situated
adj acent a free end of said cigarette. The lighter conprises an electrical
heater el ement and a systemfor electrically actuating said heater

elenment, with the lighter being arranged to at |east partially receive said
cigarette. The cigarette and the lighter are nutually arranged so that when
the cigarette is received in the lighter, the el ectricas Sephtergb®pent of
the lighter at |east partially superposes at |east a portion of the filled

t obacchorP4 ribsirt d1APbactd ?na@ | pﬁﬁlﬁ:ﬁ”ﬁ%} 2 rBRGr hbes at gggatc b !&:raﬁor?é a°1 gy ﬁhllJé/r} of

arranged so that when the cigarefte is receiv In the
end of MHBAEIYL B PORiag reliery: aae wranming $rid met and @M@ameg@r@méhe rﬂpletjm@iy a

zone OfrrdpRkd thﬁbb@ﬁlﬁg ahd ‘mé ﬁ?ﬁeﬁb!e%n@'tﬁé‘&b&@& 6Ih¢ |tﬁ9ﬂ1ti%%?§‘ﬁ e{rﬂ‘ja éH on,

with the cigarette elngrH ree of perforations alon acco
rod pBYRFRAT the MrarRes dabieea fpvily hetaeartihe t@@&é@?“’@ﬁ”ﬁﬁ@e filker efamess, SULGhere is

provi dgsgt tﬁe foviaf bl Koid is AR o§é<ﬁiﬁts'ilF§|"éBS|ﬁ§?éﬂhﬂ‘lﬂ1 Of\‘;v@mhect%%c a tobacco

rod and a filter tipping attached to a ti portion o I d tobacco

rod, said t Bb%&e@aﬂeﬂwsg APy %@ecbofttm)tmwamtlomomﬁﬁ preiidgskan amnaqutw farl ed
wi th tbPReLiAg 'é&bl%dc@'ro@ Brict%o h@séﬂﬁflfl Bieth@ tcﬁﬂécl:@ ijoot RBRAfEP rdOs Hﬁ’ﬁlﬁdbﬂébé?‘nd an

unfilled tobacco rod portion, said | ed tobacco rod portion
adj aceémpaising @e‘jré'ﬁ’dmbﬂpﬁﬁ%{“@b’@%@tﬁ@ éG t"g%ﬁf@ &lofasetrod frorrh@ cerbinigga zone of

per f or@pbmﬁg @ta thplrig aiifpafé?@@\ﬁ/hé}@lrﬁhg Rhasad Fbcf i5 lahﬁéhetd ft@r lroﬁg)yﬁ@gfngco od

said cigarette bei ng ree of perforations along sal
port i d??p Bnd gdases pe W@B%ﬁ?%a’ﬁﬁqﬁ aggpied &0 blﬂ"ﬁé’“éélrmﬁé??meﬁ Bt 2D owar surage at e

mat t erof (neliBlhdcoled w‘ﬁTé:lhett%échGocﬁT%t|h@r$3)dir99b’ﬁnkgfp dd38mslyect ri cal smoki ng
system may be increased w t hout Fro uci ng hot, harsh-tasting snoke.
€

| mpor t ant | YACCPINGIRIAR SaPodingn) 6F e '%V%Bﬁn éb%lfsm RtRIRtIng\ABPArAtuS Inguderca
heat erjeg &P&@bn@ﬁt whieh bhlﬁbta@feast-r&% (ﬁﬂcﬁ?ﬁ?éréﬂia‘ﬂ? bkt%ﬁﬂl)ig rSw 6F[51érf°o\‘§t ngl thout

addi ti onal ont e batteries of the ter and without driving the

heat er®gy ﬁtt %SP@eé\g?Qf@"% é%ﬂ”‘?tBW%QQJF%@ thR qf'émt"ﬂ'é'ﬂp é§§ﬁ'@@!y ingludes

provi g dlﬂwﬂfavﬁ‘@qmﬁsadd AroltePsuH=RS tdrbdt thelifer bBbrathg %r&tﬂ@ bEi’ng%ﬁﬁbﬁee
such that a 11% Orlté’[lOf the resistance to draw of the sno system

ori gi Harated ap¢reodgbait tSAisswiite Rylyjag adaser tapuyrp the @%%%%P”%&W pon

ori gi nriforgiohs PO fhb b6 FRDAStHYI b0 Féteis rbiBatiRIm ofe kB tH8R aaﬁe&ﬁtﬂu@ the
fl ow defl ector along a i nterior

presegﬁ |nv$ é fn is provision of an air-

por t i ohAeITedHES [ASghPoraorapparay %mn%*e@?a&parntmrdwfmsema@tewbeam| n
accor dRnee puisbl Ia%ei it &t |@§sw¢6 b&dmd Waich BuRTAL 1845t thdRFS df%ld?lbetéu%iés%tﬁm hod
of rnal(l/!%5 &bﬁa Ci tte rising the steps of : repetitively arranging a

t obac PR *% L 'éﬁef cHREaied tp §900§é>6t Brereblygiha dEyre Ag-dP ASIFHRAYY of

t obac e@mipwites élllé‘éﬁﬁbﬁ@rcﬁatir@vﬂrﬂrfn Hmlr@snueés mqs%awgmdteaéccalr@aw said ribbon
of mat materi ers said mat and a w apper

around the %&B@mgtv*ﬂweqr?fgﬁsa PH%Q@W‘%“&HB%@BJ%P%U ﬁ%ﬁem%v ippludes a gprdgseit . t he
t obac airurps whichttfaasiel Riuprioidcededids toakéltisiind MAaBkine, the drums including a catch

drum, a transfer drum, a swash plate drum, a laser drum, a cutting drum, and a separating drum,
the catch drum receiving 2-up tobacco rods from a delivery device of a combining apparatus and
delivering the 2-up tobacco rods to the transfer drum, the transfer drum delivering the 2-up
tobacco rods to the swash plate drum, the swash plate drum aligning the 2-up tobacco rods and
delivering the aligned 2-up tobacco rods to the laser drum, the laser drum orienting the 2-up
tobacco rods such that the laser perforating apparatus bums at least two Iongitudina]ly spaced
apart rows of perforations on each of the 2-up tobacco rods, the laser drum delivering the 2-up
tobacco rods to the cutting drum, the cutting drum cutting the 2-up tobacco rods into a pair of
tobacco rods of unit length and delivering the pair of tobacco rods to the separating drum at
which the pair of tobacco rods are spaced longitudinally apart, the separating drum delivering
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surface of the wapper defining a cavity between the tobacco plug and the
filter elenment, such that the row of nat holes is disposed in superposing
relation only with the tobacco plug. In accordance with a fourth aspect of
the invention, there is provided an apparatus for perforating a tobacco
rod prior to assenbly of the tobacco rod to a filter rod via tipping paper,
conprising a drum link-up assenbly adapted to transfer 23Sepwraberposy froma
conbining apparatus to a tipping apparatus wherein the tobacco rod is

at t achggiduacé Fddlstt@an l:ae-ganwy B+bewt.pd%?90§5parang amh@ﬁ #le ﬁaﬂrqf%@atcw ds,

appar at us adapt e burn one or n an outer surface

t obac @e Foabipad M@htah%Ut) Hteraed by slacing the24ndilter feghbietwaendpe asis ehtnaged apart

Accor gheutchPone enbodi ment of the invention, the |aser perforating

apparatus includes a |ens arrangement which bums at |east one

ci r cunf er entheaARPRratg e AbeT Wwrsise gaombinitg washingwbigh dnaudestressnsder r od.

Accor %aﬁ pih§ aB04des biLgMHMR REDHow r.mﬁ dwfmr{m E‘fot?ﬁ%c@ﬁw%%rﬁ?l Yar! cnﬁérggg a drum
t her eo ppa

havi ng uteés on an oulter surface aser per oratl rat us
bei ng YWaBRRTda forea pentiaueus ibagasyaddhe combiingunaching inglidingai quing @pspiatsa

| aser wmcmwtatﬁé&naﬁud@aéﬁa&a%d 2% 2lip tREIESF dRfentdI ki I'Fi%l%’r ep%%%g-ﬁgef od as

@LE eg
the tobacco rod i s rol from one te to an acent f sired,

the | 2POATYE b%m&aqia@echﬁ@m@pa@orém holes @ufd@caélon%amf@pz Hp fakaccasidsisuch
separ ghgshé p&estating ﬁ&é@, BadiuhR8Eh kis&lter ;fétp%r@f' 5) 8ASAd &\égot R ?‘ﬁ}%rﬁihnt’%‘” n at

| east two rows of el ongated holes into acco ro m a | aser
per f ortB® Edacehrleanofibg . w@bmwp?segrﬁ@tarwhpr,ﬁme appasaiye aeN ipcluded@pr i ses at

| east 1PRRg PbatrOvEEN Mcha¥s Heahs rar%&a&,ﬁgefmet&r@aa&écvto%a% REMRr &%es .

According to a preferred enbodi nent, the drumlink-up asse | nc
ser i edydecating arsumiiiferiiod inghsase betwaenaopaiceidhe aa@or@t@dttmacpp sniyrapRdig ne,

the drigpigigapbistbisd ﬁlecﬁuﬁﬁlter%d‘%chathétrtﬁ@ﬁﬁﬁﬁg géwﬂov@néﬁm@is ghfdrum a

| aser drum cuttin a separ at i ng drum catch drum

recei \ﬂeﬁ@rajeqjﬁgbgmggﬁ 94‘6% emcﬂwﬁtae Hiening BARET degpthes, Qﬁd @”@Eﬁb? Arupgitgppar at us
and  gg4d té%btﬁ\ﬂ:etﬁﬁauzoﬂﬁﬂgér@t%cﬁgeél%ﬁs tl'{eotlﬁph'% éd’p@Fh'iu@(EarﬁﬁHU&ie hipgefransfer

drum delivering t e2u t obacco rods to t swash Eate drum the swash
pl at e R&FiarAting F'%Hpﬂéf Wh’é the gigarghieces nr%@,edaw@ adrlifqnabperfegationeholas, §ieed 2- up

tobacqsserr9eﬁorbﬂng§]5@né@memdﬂ@ta%né Qr%rlg%%%rnt AR MpRvidi3tdt st B 2-up  tobacco
rods such that t | aser perforating apparatus buns at |east two

| ongi By RiEreRfiabpexierding ray of the edienah eprieationsaia lesrtienalpngithe ibagcaspd.

t obacco r odg acédi@alcRSMth AfifMagirki Mahd ﬁ'ﬂeﬁtﬁﬁl #ekPis dreRRLLOMeldY dro the
cutting drum the cutting drumcuttin -up tobacco rods into a pair of

t obac PETPHYSY GriokARCP rPGPRRTRC aprereRly piiBe rfthwt:% eodﬁalarfl't@f radofd BRRING BRRETE 0 t he
separ %bh‘ﬁbﬁsﬂ? 'é[]'b;ﬁym? Wﬂbb‘d&cb &d R druff llﬁk%@m'bme@élﬁ tﬁ@@%ﬁéﬁo rod is

| ongi t udi n he separating drum deliverin ept enmber 2004

a
the t M@ééfﬂr’%%o'ﬂ@mm HOSEHYR 1P %IVWﬁ%@ppéfﬁt%whﬂ@'fh‘gﬁé?%ﬁﬁ% regt is @HAehedt he
pai r @b atipbaeadytipeng p@ber @ﬁar‘fdrﬁﬁ@ e\/\bér\'brétea“téﬁéccé tdd 18 adt@sling¥a 1Rs&kCi ng the
2-up filter, rod between the pair of spaced apart
perforating apparatus so as to burn one or more perforating holes in an outer surface of the
tobacco rod while the tobacco rod is in the drum linkup assembly.
Another object of the present invention is to establish a method of manufacturing with
high speed production machinery a cigarette of the type operable with an electric lighter and
containing cut filler.
It is another object of the present invention to provide a cigarette suited for consumption
with a lighter of an electrical smoking system and a method of manufacturing same, wherein the
cigarette is not subjected to forces which would tend to collapse or break the cigarette during its

manufaciure.



t obacco rods. The apparatus can further conprise a conbining machi ne which
I ncl udes neans for wapping a tobacco plug and a free-flow filter plug
within a tobacco natt and an outer paper wapper to forma continuous

t obacco rod, the conbining machine including a cuffing apparatus which
cuts the continuous tobacco rod into 2-up tobacco rod segnents, the |aser
perforating apparatus being adapted to burn perforating3Bepembat 26@cat i ons
on the 2-up tobacco rods such that the perforating holes pass through the
out er paper t he
2-up 1 bhaco T aRE SRR Eoip B P RREAIFRL xR it A IAT oot
appar @nglegtricat Hohtecansoe sosefiactive snethed efohamdgactuingiibe fcigartied t obacco rods to
filter rodsy, t air of the
perf or at od TSBACR R g bifkrzdubhiabes &6 prliidd byAna BREERORIMBR WY, | o1 1o
such tmgwdqmcmaq@ﬁe @ge@@t@ewltmeleatﬁgalbmraimIlgh‘tert weich ﬂiﬁhtﬁblﬂahléels #obacco

r ods, f

1T e e e R Mo P ek BNG praR 1 Shherihghpy or

appar aqougerééth gemﬁfa@d@b@cpéwke by @pplvingtheattodbecigarstiatalongi pohtians of iegar et t es
are pr, perforating

ot at | GioARR et BEHCAIRE S o QU Bl RN P8 nebaE o e P e

ci r cur nf er dn@cegrfigncessithensi aﬁ@ectcﬁmlaﬁ pneh@'ltam@htlm rifag mg@neftg cemposes afubular

| ocat 't%&b?ﬁ%r hﬂ@re?rpé)ﬁ‘:%[?&org&ﬁ’of th8 t@ogﬁa%&'@d&ﬁ& y&%ﬂ@fn%d htzJ1 cﬂérﬂﬁ%%t gécéohe

I nvent 1 on e |Is provid atin acco ro rror
to as sFéﬁﬂ@f%P')blﬂ tlﬂmt@rméﬁa@tdtﬁern énd ﬁcseaond mrémn plobie Wiwlar itmcntgwsmﬁelsft unfﬂled

conpr 'o?'hBﬁofE@QéYd ﬁ@m@ atxﬂﬁ%%e Ed?)‘écéd)c&urﬁﬁ“m link-up assenbly wherein the

t obacco ro nmoved froma conbi ni ng Par atus to a tipping apparatus
wher ei n t héVierglpadicolarlydhe afasemartinagd Ctg@rei efprefeeably ennpsizes agphasgo petber, and

form fgmied?Rdrh ‘éﬁ@&ﬁ% thORRE bl M ab#!lu% Eééd&o@at%@ﬁzgﬁmItrR,ﬁtruBQI%F‘fon&o

apparatus so as t urn one or nore oratin n an outer surface

of t havel: dpaéebacedtpdippranted to besligingly ne@alve% by ﬂn elestrigalhpaterdikiupe auehdhat v,
Anot hefe ﬁ@étepéueﬁatenesh@ca@é %ﬁgstldé m\éq&sédaa réosattéﬂsoeﬁo%bdénﬁébrﬁhe?ﬁea% %Ed an

manuf act uri ng w i gh speed production machi ner garette of the type
oper alfsIPgosife EP1'1d61<|"f tl&‘? @@ﬁ?@c" ofj fiefasably e plegargriinty o i@baﬁqq gxgends|fiom teanot her

obj ectfrf orld s thY 1%55&50 rbBYc?é‘ichﬁoﬁ f?lapl%% Lel& forh ‘tr@l%[ﬁ)to%@e et bafle fccfbracco rod

consunption wth a g? er of an Prlca snoki'ng system and a net hod of
manuf é@tﬁfrtpﬁi@f'%%%md\ﬂﬁ Qlipyy pofien) @ ﬁlgaeréﬁft%onwsmen%ubj ected to forces which

woul d tend ot | 6 23
Sopt orber SR iR BSRoPH RE %%e'"*‘ﬁ‘r’&*é%fef? o o M chitaif sk i 0 2

novel iEPRRIAHYS ith aaelepisicaldighier.iwhichgigaretia includee aripkasco redynaving afiee-gow
cost - &fitbesid ¥ BIrRRBO8d RoriBRBHRLAS Y P8 NOR fifdrdd b Bromote consistent aerosol

production.

A preferred embodiment of the present invention provides a method of manufacturing
such cigarettes, wherein the method comprises the steps of establishing a successionof 2-up
hollow plugs in alternating, spaced apart relation to 2-up tobacco plugs and wrapping the
succession of plugs in a tobacco web and overwrap so as to produce a continuous rod; severing
the resultant continuous rod to establish associated pairs of singular tobacco rod plugs;
separating the members of each associated pair of singular tobacco rod plugs so as to establish
a space therebetween; placing a 2-up filter tipping plug in the space between each a pair of
separated, singular tobacco rod plugs; bringing the 2-up filter tipping plug and said singular
tobacco rod plugs together into an abutting relation; and subsequently wrapping tipping paper
about the placed 2-up filter tipping plug together with adjacent portions of the abutting singular



These obj ects and ot her advantages are provided by the present invention
which provides a cigarette operable with an electrically operated lighter,
which lighter includes a plurality of electrical heaters, with each of the
heaters being adapted to, either singularly or in concert, to generate

t obacco snoke by applying heat to the cigarette along portions of the
cigarette adjacent the heaters as a result of activatiop3gbpichbehgadser or
heaters. In accordance with one aspect of the present invention, the

ci gar be&c%%@bh@@?o frth ‘é@b@&lgaﬁeﬁg%&%n%gve Yl‘@eiﬁé’ n acuédrét?é m?ﬂﬁ&bﬂﬂapf the
tubul ar tobacco web is filled™wth a colum rably in the
f orm ofg&eHesti | 1 er, and a second portion of the tubular tobacco meb is left
unfilled or hollow so as to define a void in the tobacco colum. Mre
particularly, the aforenentioned cigarette preferably conprises a tobacco
rod fRriefRescriptrn Qf e Rrawie@acco web and a plug of tobacco |ocated within
the tUﬁ#é'féétuFé%bﬁfa%vaMﬁQes diRe bRRBAGAVIRE o \ﬁél @ﬁ&%wre%blng 9!y

received by an electrical heater fixture such eater €l enents

| ocat doligvingdetaiied drscripfipade sombrrtian Mthltb%étwsu@mrﬂk@ Remerageindisateand an
opposidiRifibrdntt BRd iakageo rod. Preferably the plug (or colum) of tobacco
extends fromthe free end of the tobacco rod to a location that is spaced
f r om tHE-bigFaarsrechvriview of pemokingsysiergll aceddanrcervwthie picfriTad emtpqﬂ:m@mt Cﬁol | ow
porti apd p @ibﬁlqwgnubﬁﬁntﬁlég@gﬂré@e §ffe s§ tbhlinsaRal i tl'%sé?@tﬁltxcaq} FQr%tleI

invention is to provid l er contalnin garette that S opera tlve
with diCekisca P?réawwgwf theysimeking pyderatof glq‘: e buleith thecigasattegvitsiiawmvi ng a
fr ee- fitpmhellighte? Lpameoridsidn 'z dhdkhg 0d portion adjacent the free flow
filter so as to pronmote consistent aerosol production. A preferred

enbodi mrent of the present invention provides a nethod of manufacturing

such cigarettes, wherein the nethod conprises the steps of establishing a
successi onof 2-up hollow plugs in alternating, spaced apart relation to
2-up tobacco plugs and w appi ng the succession of plugs in a tobacco web
and overwap so as to produce a continuous rod; severing the resultant
continuous rod to establish associated pairs of singular tobacco rod plugs;
separating the nmenbers of each associated pair of singular tobacco rod
plugs so as to establish a space therebetween; placing a 2-up filter
tipping plug in the space between each a pair of separated, singular
tobacco rod plugs; bringing the 2-up filter tipping plug and said singul ar
t obacco rod plugs together into an abutting relation; and subsequently

wr appi ng tippi ng paper about the placed 2-up filter tipping plug together
wi th adjacent portions of the -abutting singular 7 23 Septenber 2004 tobacco
rod plugs to forma 2-up cigarette rod; and severing the 2-Up cigarette
into individual cigarettes. :
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Brief Description O The Draw ngs The features and advantages of the
present invention are well understood by reading the follow ng detailed
description in conjunction with the drawi ngs in which £3feptamhee?®¥s
indicate simlar elements and in which: FIG 1 is a perspective view of a
smoki ng sysY@M/T%®4accor dance' with a preferred enmbodi menPCHESOILN82 pr esent

i nvention W tlrig. $A Méﬁiﬁa@p&ﬁpeﬁﬁk% RUB VRN dIPORISHS tho heatbBmal 8etid. gal | y
operated |ighter; FI 2 I's a perspective view of the snoking system of

FIG 1, basludingwavnkaipingeaiet elemoyis andrpavtiens of aprefered 4ir glspission fyiemeoncl usi on
of a snoking ; t vA 4 . G 3Ais
a partial per sF 5@2%%553 gée{togglc-&%\%ivge% %‘a\%%)f?%%do]%gélb tﬁ]gghk@% éal{r?&g ?I%tvlv” of FIG
1, i ncl udiawginimeter danens of FicaBAr el ements and portions of a preferred air
adm ssi on sys FIG,3B is sectiopal si Lew of. a preferred heater
fixture whi oh BRCHG e e ah/Ge Skart ﬂwﬁ@aﬁg*rxé%sa?‘rfé‘%@ heglepsixtyg.of | g
3C is a spieewhignmefattnRif SeneidSossReMan; N FIG 4 inserted into the heater
fixture of FIG 6, with the |atter bei n? shown in cross-section; FIG 4 is
a detail perspé€t i deiadpeispectivpyiey of ¢ praicant onbefiment of thelsizareite shoantin shown
in FIG L G La ' qﬁ ing partially

unr avel edﬁiGFwd%gt 'S %0@8%%%?@@%%3%@%%?%%@% 0 %egg’ef erred control
circuit for tI&GlS ghtsehenmtiqwiocicaliaghanG a refarret] @intrbll diouib for $hedighierl honds S
sect i onal Il&esrv o{%_t he cigarette shown in FIG 4 wherein a free end of the
cigaretteF s AContact with a stop piece in the lighter; FIG 7 is a
represent ati orFIGf 6 RLQRR ARERBRA AW DT I8 ciaRhE iRfwnS FRE 0CRRPiRb free end

manuf acturing tobacco rod portions of the cigarette shown in FIG 4 in
accor danc¥ the aigareiteps Efcontaetqvithet shapcpiere in thalightast uri ng such cigarettes; FIGS.

8A- 8E are suc ' -sectd V| SM i - - .
respectively ;F?é%%%r@é%%‘?tﬁ %O%e&fzsﬁg‘%%n&ab ) agﬁlca ﬁ%g%%ﬁrgbe%%ﬁ%u%ﬁ%?%t te
shown i n tBbdeco dbdponipnesithe bpaeidshb e in Fa: did accerdatek Githd prefermeddhehocefl of a

ti pping apparatus which is adapted to attach filter tipping to the tobacco
rod portilggpffaﬁ%"ﬁlﬂﬁé‘écboﬂg?m ®ordance with the process in FIG 7; FIGS. | OA

and 1 OB ar e HIGOHAYE a®howeilelchRs E@tiatdl VRWIBMBREALA W6 FD}B0R AR atQfe
cigarette pieces during execution of the tipping operation of the preferred

met hod of BaipipindEE Ut phepretogentieetthecigaretiarhovy et I6h  wresrass Braggh the

garniture;

FIG. 9 is a diagram of a tipping apparatus which is adapted to attach filter tipping to the
tobacco rod portions produced in accordance with the process in FIG. 7;

FIGS. 10A and 10B are diagrams showing the relative movement and placement of
cigarette pieces during execution of the tipping operation of the preferred method of
manufacturing cigarettes of the type shown in FIG. 4;

FIG. 11 shows a perspective side view of a laser perforating apparatus which can be used
to burn perforation holes in tobacco rods in accordance with the invention;

FIG. 12 is a perspective view of the apparatus shown in FIG. 11 but from an opposite
side thereof;

FIG. 13 is a cross sectional view of a portion of the apparatus shown in FIG. 11;

FIG. 14 1s a cross sectional view of a beam splitting arrangement which can be used in
the apparatus shown in FIG. 11; and

FIG. 15 is a schematic diagram showing a combining apparatus directly linked to a

tipping apparatus by a transfer apparatus in accordance with the invention.
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FIG | 1 shows a perspective side view of a | aser perforating apparatus
which can be used to buzz perforation holes in tobacco rods in_ accordance
with the invention; FIG 12 is a perspective view of tHeS®FFReatd?4 shown in
FIG 11 but 0?@309‘{3 opposite side thereof; FIG 13 is a cross sectional
view of a p‘gt n-of the apparatus shown in FIG 11; FIG PEYUSOOROL ¢ oss
sectional view of a beam spl itting arrangement whi ch can be used in the
appar at us_sho ' [ FI 15 .is a schematic diagram showi ng a
conbi ni ngD Simis : FRppi ng apparatus by a transfer
apparatus in aﬁ@f%ﬂgra&m@ ﬁfanabed r@fé&@& én%bd:mézt 8%@2&5&@13%1&3% r%\&%

01/ 70054 PCTIUSOL /09302 Detail Description of the Preferre O(il ment s
Ref er r i ngstmeking gsten2 Ia\mldcl,?pre&rq;bﬂ)ei‘ne]mdw rerthdpifitledtfilof cslgdu'ettq:ﬂ?e@ﬂxtreﬁsabb ntion

provi des | ich. pref b i,ncl ud arti filled,
i Ver coi ErETDe 139 oRARHED Bioline BRI Rotkmn Rndver il Ferol edbivgiapy e
to be i nsgy vaidhiisdpen anglf-6: By pettibi mm@hgﬁéx@st OnteH8 ici@fette 27 i94hieeidd,ithe OPEN
at a front end portion 29 of the lighter 25. Once the cigarette 23 is

i nsert ed, SRAENE SifisRy Hgs §§ﬁ§t1@mu211th|e§aln%@ablpmamﬁrethwéﬂ@a&%@lgawﬁmlmhwatb,oﬁ nor e
traditi OnﬁLhtﬁa %@513(%1 &ng)cg{thev\ﬂléag b3 thgglgbfage% 13%&9&9&# éff%g mopTe Bhﬁ.ar ette
cyc =i

23. The ci Qar tte isca after ne of nore

Pref er abl yyclsach cifyeferblyped2B cigarite ﬂ&ﬁm&udbm @lal of mght@hffs fuff Sclepr imogy cl es)
owever it is a matter of design expedient to adjust to

or nore er s
a | esser gg?‘@?’e‘f%fta‘f 2 gt deggn e&‘P 1604 0 TSt or asless%"rtﬂzi‘“é‘t% e playurder
enbodi rTean avtaﬂ'i%l ChaR! el fe g?&eﬂé&%ﬂ!ﬂ&&eﬁf teRBatet@N8 u[?;ﬁfd'e@m&ef%{ on t}J gheﬁ?;l

perforations 12 Iocat ed adjacent the frée end 15 of the cigare 3 and
opt i onal | yegoknstiorstions Hgloeﬁtedradngsnt@ie fp@reh@fiépftbaslgamttema@mpmmwlw a

plurallty unde at h e ar.e .
Furt her pae?‘{nfd(; u4gd g? f%eétrogaﬁg #gangfgﬁ%rﬁiﬁ’ly gwg]éag%[ P{)kéoge%% 8? e(‘,’3 nly
assi gned, wrdgp&.of Batcgpiketfdos, 5, 388, 594; 5, 505, 214; 5, 591, 368 and 5, 499, 636,
all which are hereby . |ncor orated by reference in their entireties. The

lighter 25 inciutegast ﬁBe%%C’kI%ﬁYﬁf@mﬂ? reribed @lse dnthegommoply as%gaedons 33
and 35.  GREpREntTRIsEs 9@5@[ F,%és §§@a%@?ge§£ﬁahsa@9y63koaqf&ﬁ9hw§§@f mﬁ(the rear

housi ng portion 35 and Supply ‘enérgy To a héatér fixture ch includes
a pl ur al i ingorpératstl by referende iy thegsntiteliose, heating el enents 37 (shown in FIGS.

por 1 on 3 t o Lielffe Ry T bEe e 3L PEAre e et kggmoirEe s et S o
portion oOné biEmérde Battdich 85a 48 ERIEHly ?Jcate&v@ﬂhﬁﬁh@-t%&r ﬂdﬁ@iﬁg 86rtidh 35 B&d fpps 300

of the heater fixture 39 defines a term nus of
energy to a heater fixture 39 which includes a plurality of electncally resistive, heating elements

37 (shown in FIGS. 3A-C). The heating elements 37 are arranged within the front housing

portion 33 to slidingly receive the cigarette 23 along an intermediate portion of the cigarette
receiver 27. A stop 183 located at the base 300 of the heater fixture 39 defines a terminus of the
cigarette receiver 27.

A control circuit 41 in the front housing portion 33 selectively establishes electrical
communication between the batteries 35a and one or more the heater elements 37 during
execution of each puff cycle. The preferred embodiment of the present invention includes details
concerning an ajr management system for effecting the admission and routing of air within the
lighter, including aspects which are discussed in greater detail beginning with reference to FIG.
3C.

Still referring to FIGS. 1 and 2, preferably the rear portion 35 of the lighter housing 31 is

adapted to be readily opened and closed, such as with screws or snap-fit components, so as to

9.



cigarette receiver 27. A control circuit 41 in the front housing portion 33
sel ectively establishes electrical conmunication between the batteries 35a
and one or nore the heater elenents 37 during executi®rSaptenbac?POpuf f
cycle. The ‘&h%f ?qrpged enbodi ment of the present invention includes details
concer ni ng Y% franagenment systemfor effecting the adRSHYH 8 routing
of air W fabilitatd feplacdmeghbfahe bdtieeits df dgired pe elesrivdlisedkebdreotiats uRg®d i N
greater detail_ beginning with reference to FIG  3C. Still referring to

FI GS. 1 aprgvided $oF escharging (hethalierics i 2 phsrger syppier with bose crgent ey thedkai ng 31 i s

adapted t i l: ' g bt
component SR B B ok GRERERORINE 28 1ORER I bR T Y AR o D555
facilit ata withpd dovetai idiniodr atshekebft t eries. | f desired, an electrical socket
or contacts e rovided for recharging the hatteries [n a charger
SUppl T ed it h TisetrE A Lie Sard PR ORa e B G hostes £ 5 TGS ng
portion 3@idnded KAPYHFGEyOhPHER alrBplhddeblE 87 re g tRR! WiRMhaRIouRbcdY as
with a dovetail joint or a socket fit. The batteries 35a are sized to
provi de spAver aleshitabpe sioh ak eapacitngs. hladbaprefegad embadiment; hapewer spwce patertisand
pref er abl 1se .a repl bl e and.rechar I DE, rnat e sources
of pomer%glfncei&%u F?%blﬁrg,b%gﬁrg%ggsscog%eﬁ%gi %‘ﬁg?wﬂﬁ%& ?igl’ }ﬂ)érlng 3gér%|e‘}8ﬁ%$$b% rent

t he powerrasgaufapprogiffakdls4s to 5 .6wbltNi THeeharaaestionviihs pever so@td Sedpareat ed in

series wwth a_total, En;n | oaded, voltage in the range of approximtely 4.8
to 5.6 vofeestedihpey pffiechapsteisticsofgrhef grmpRarals i ibg sraking eysimpdbyer

sel ect ed g\ LS| h & i ki ng
Zii#naggfigit% ol %tyeﬁtsiﬁ%%%%ilbaﬁg%&r&hm@tv. (5 t-lgae%i ! .Mzsntm)?

system characté&ristics of the heati'ng elenents 37.
Commonl y 341, 38ckbrébySncoBatratnd biNeferabe, kitdoridéoseverel twpes df powerzonmbewsefy in

RN i s e e R e A
battery oueeas RAer AOMBEmaTd RACOE E@:ﬂ%ﬁse%hﬁ&y GRIDEdpaEtoR m_tiﬁfeﬁheagét t?,r
y to

capacitor which i's recharged by the battery. Referring specifical

FIG 2, phebdieably, the circuitry 41 is activated by a puff- actuated
sensor 45 thaty eS.; L ded i ' nges in
rate of air fIRoé\;vé?iﬁﬂ%%b%bfggc rtggég'ni’ ?ﬁe? rf‘\ﬁe}f’ﬁﬁaﬁ gtgﬁg\%&{)‘ﬁte{l ﬁg a@?‘ggr ette 23
by a snoketuatcllzsensprids thaicit senkiticle Rasitharchdipes & prpgsefear aldnged incatt eflainflohithmt t he

front housin ortion 3 f the lighter 25 and_ is conmupicated with_ . a
space | <o HPRE uii%ﬁ&iﬂ@p%ft Mmﬂeth%é%aai%wawé&i F@’ﬁ'%’t‘fﬁedvs?‘\éﬁmoé‘%ﬁrt 45a
ext endi ngprEﬂEfaGHﬂBca@ed WikiHE thed dnt m][sﬁig 98rti%§_§3 of Tilik ﬁi@ht@ﬁ% &ld if bethMiBicalel with

puff-actuated sensor 45 suitable for use in the “snoking system?2l is
descri bede spacciosidoiis heaterdixgure 49 wligentthe cigereiipn23 iz @01t67d extendling tBrough a

side wall portion 182 of the heater fixture 39. A puff-actuated sensor 45 suitable for use in the
smoking system 21 is described in commonly assigned U.S. Patent No. 5,060,671 and U.S.

Patent No. 5,388,594, the disclosures of which are incorporated herein by reference.
The puff sensor 45 preferably comprises Fujikura Ltd. Model FSS-02 PG. Another suitable
sensor is 2 Model 163PCO1D35 silicon sensor, manufactured by the MicroSwitch division of
Honeywell, Inc., Freeport, Illinois. Flow sensing devices, such as those using hot-wire
anemometry principles, have also been successfully demonstrated to be useful for actuating an
appropriate one of the heater elements 37 upon detection of a change in air flow. Once actuated
by the sensor 45, the control circuitry 41 directs electric current to an appropriate one of the
heater elements 37.

An indicator 51 is provided at a location along the exterior of the lighter 25, preferably on

the front housing portion 33, to indicate the mumber of puffs remaining in a smoke of a cigarette
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Patent No. 5,388,594, the disclosures of which are incorporated herein by
reference. The puff sensor 45 preferably conprises F ujikura Ltd. Model
FSS-02 PG Another suitable sensor is a Mdel 163PCOI433eptesibetZ®A sensor,
manuf act ur M croSwi tch division of Honeywel |, geport,
[11inois. é?o@vﬁgné%m ng devi ces, such as those using hot -_védﬁzusogbn;’é%rret ry
princi pl e23. Tmmmadlm@urablumw‘s als¢vien-degnoens tiqud exysﬂabdlbxéa}ustafthd préforred

actuating rlate . of the heater ele u detectj,on of a
Change | ROt Eatn 8] Giatae a gRee TR GPRSOT G, BORAFGIEE Y cul try
41 di r ect ghél LGfdréthe dettctotBY détecifihe PRRERE bf ALiBarLikeinAhe hdAer ﬁﬂﬁ?é:%‘f Bleenent s
37. An indicator 51 is provided at a |ocation along the exterior of the

| i ght er 2d&stecgn 87 predtyalily opmprises aft indpetivieooid L HY adiscent dip @garetiegeqeivgr 2aedthe he

R i ey

seven- segwhiiih the guirsl ceyiayall. dhe playite thehﬁllp edre b feilringooriiedileearttich ¢ane
i ndicator 51 displays_a s lgmant ed i mage wh g}g correlates. wth the dltgit " 8"
3

when a ci §ECERIwEsE atibs Folbwindiedld (g sighdh EiYEe? ‘c‘igafaﬁf‘cgﬁé?ﬂ‘@‘?lﬁfél ipfQ

heat er fixbaié& 23%he ddi€otor et RGLidHes 2 gkl & ﬁé RbirF AR cEER Fihd AgRGE Béﬁlgco' !
1102 adj acent the cigarette recelver 27 of the ~ heater fixture 39 and

el ectri c preseds TheQdntrdl atrcwtpdil i wet movides acfigdal bibindicttor Sh Dmodidplaytadithe

circuit hi, e. gontr i r,.c rett rnaIIy bears
S EorT i et et R R et Hietfd et oo Gt R et SRt A B i o
1102 suc haﬁaﬂﬂﬂe,\i\/eeﬁ@iﬁ% cfelShBesd iledakeh Snd AGRIOE B¢ HeitbOelbhehts IEG0E ¥edn 27,
the detector 57 generates .a signal to the circuitry 41 indicative of the

ci gar et t eachigaterto heptedbepigaretin23. obfiar ks cigaretis 23tis @mehed@ therindieaser diplays
signal to el at or
51gr efl ec EBJPH ﬁg&g{hc%fgareﬁp ? % ggplr%%\%é%i g 11(1)%]11@21 }% téhéer e%atnge}{éé%%t& 37h6
avai | abl e]pngerdetsctmmpmuéﬂce oysblgafemzi)ﬁﬂnhmdmatbﬁmm tarnet asfﬁne of the heater

el ements 37 have been actjvated.to heat the cigaret fter the
cigarette 23 | Efanrﬁvorg%Pé@éE?alSPﬁ%w PR e qeg%gf S egitt comgmonlippen
the ci gargliteedd3 sl Bat&:RMRY §903, 5%&1&1&1@ @fateaiereﬂ'@y&fegﬁaﬁgﬁlﬁs eqﬁfegﬁtor 57

no |onger detects a presence of a.cigarefte 23 and the indicator i's
turned of Pthefdrtsctpemay bormplapediastedd of tefabpreddsphedtong éordhaystastor 87.dutlest or

ncor por i SO SRS TP s ER R Ry QEp o e a7 S et ofRY, B

enpl oyed Rt eaebitdy, tiheasal3os®- descri bed one for the detector 57, such as a
Type OPR5005 Li ght Sensor, manufactured by OPTEX Technol o% Inc., 1215
Vest Crosby RB& alempiiv todisel aym%h%re?@wéef °f|ﬂw ROecoxp Eheigiertprdipriay may

di spl ayi ngek ey LR AAE En%éatet\bﬁe hsg%:ﬁﬁs achb@oﬂﬁécﬁ% gfondb?%@ may

|nstead be arrange t0|n|cate r the systemis ctive or’inactive
("on" or "of f'Asoneof several possible altematives to using the above-noted cigarette detector 57, a

mechanical switch (not shown) may be provided to detect the presence or absence of a cigarette
23 and a reset button (not shown) may be provided for resetting the circuitry 41 when a new
cigarette is inserted into the lighter 25, e.g., to caunse the indicator 51 to display the digit "8", etc.
Power sources, circuitry, puff-actuated sensors, and indicators useful with the smoking system
2] of the present invention are described in cormmonly assigned, U.S. Patent Nos. 5,060,671,
5,388,594 and 5,591,368, all which are incorporated herein by reference.

Referring now to FIGS. 3A and 3B, the front housing portion 33 of the lighter 25
encloses a substantially cylindrical heater fixture 39 whose heater elements 37 slidingly receive
the cigarette 23. The heater fixture 39 is adapted to support an inserted cigareite 23 in a fixed

relation to the heater elements 37 such that the heater elements 37 are positioned alongside the
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As one of several possible alternatives to using the above-noted cigarette
detector 57, a nechanical switch (not shown) nay be provided to detect the
presence or absence of a cigarette 23 and a reset but%%?*ﬁp(emﬁef%fﬁ’ém) may
be provide etting the circuitry 41 when a new CI

I nserted |2‘P'B% ”JO? |ghter 25, e.g., to cause the indicator é[%toi‘@%gfspl ay

t he di gitcig@ete %tatappr@dmtelssﬁa lsamcslocmonalwng ﬁq,ch npwfyfmseatcd oigtretie 2k nwdhs, and

descr becPPHTE b BF BlR Toiredd etk s il e Plhndiggiadl) 210
5, 591, 368whidh hre\WdpeitdoRochiHeal ﬁtttﬁéia:b%ﬁyﬂmb:ﬁ?ﬂ € fHiRIcRuAfte rddefveF 27, MheNOW t O
FI GS. 3A and 3Be tphe front housg?{? portion 33 o 0t he cl | ghteér 125 encleoses a
subst ant i J@pmnwhern @i dptonelement 37 it sasingtionis s oo FePERENEN Hiig 2
ELLS'OP?' gn nser ééaﬁl&te;irz,gg e%%g t@ﬁereﬁpgmﬁg%gﬁf péﬁt%@ha% he %23‘1@%} ed to
el ement s ﬁ%feﬁcg@&nbcﬁtﬁ:heﬁthﬁe hm;tzeﬂe rﬂi;esmfm/ ﬂapﬁ}i'mafat%l}pusmhj mm@@t}ab@gmﬁngﬂe t he
-11 23 Septenber 2004 WO 70054 _PCr/US01/ 09302 cigarette 23 a

appr oxi rra{‘)P@F%?‘”Pﬁélysga{:H’é‘ fr%%gw fish-ond bngt e ciRaTRRdy Ofrourtpdhest Ff‘d:%ﬂoé‘ﬁ PBYY8. In
the pref fiicl dmSAROGERRAL ghliandephete idght @ aﬁ&h&%&d&?ﬁeﬁdxﬁiﬂé diiaal |y
paral l el heater elenents are disposed concentrical I'y "about the
axi s of szumrdt eytends fidme 12 ngatodBmem fievethe &et-@id of Theecigdretedd3i ons vvhere each

Fur Ty i nsort o AFEaE abpis 55 P paFrs S Ae B S CEHE RGP a5t pr |

or char zenpg@véd eabmcxgﬂerte 73 268 cloarkite FRAgH eRHhe htl@ Bt 3¢ m@oﬁ@éﬂ Wit £nd
approximately 14 mmin_ | ength, beginni ng approximately 9 Turn fromthe

free-end Base B@mﬁméo%h&jmeﬁu@peﬁ@tomw@d@ against whigh thedireprand A8 ofg cigarettgar i ed
anongst d I

exarrgl e, iis(afcgl%atdﬁ%%ﬁé ex entg@&gérr%t%r%geﬁega? f%\%h%@#%n’l{hﬁ%ﬁreg{p &nd of
t he ci garefthest@Bpietetddris cordigateddo tloseFdfocd@e) tiw fexpend @5 obihs cigtetie 23)111amenent
of the he el eqents 37 _relative to ach cigarette 23 f te to
ci gar ett«ﬁ TRt B GeenoPa 58 2t & BR i dia gt e eﬁ%fﬂbawg

havi ng a W&gﬁiﬁ&ﬂé%@h@@ﬁ%%ﬁ{ezghl ch the free end 15 of the
cigarette 23 is urged during its I.nsertion into the cigarette receiver 27

of the |ight erStdbefeling to fifpRdstndFd, most préferablydie hriatse eleg®s B awohifiderigred t o
cl ose- off r 2 f ar.et
Cnserti 0 e?r%?ﬁouﬂergmar et taﬁ%l%mdh aer emEnQ%7 196 15 %Lc% %ePéi ernéézﬁlcih}gllgs free

end 15, batueasm’smd se@ﬁﬂ yerbénmm atlldmgge hﬁmtasus dea mﬁi 53& vﬂﬁc}i iie adjbiped sttahend3.
Still referrin nost preferably the heater el enments 37

are of a RfEH? P) ?‘bf"éfrert&ﬂ %&rerpéliaém% theopgnifis v OHAP FISRISHHISSEIES 241 dRent 37,
wher e n e@ﬁ:@mfbﬁg 56a%9%95f thh héh@ér%fé%%gt ﬁanj: ﬁl@cﬁflcafllg gﬁﬂne@f%g tothE 8P fbsite

serpenti ne, ate nmenbers 53a an whi ch are adj ol ned at anh end
portion (pdlgs)ofBuk pofiee sdurqes3Sa4s saetiaely extardishedtvy topemirnler35. dfort specificghs et t e

recetver a2n7élecg]c%1 pathway through each heater fixture 37 is established, respectively, through a

terminal pin 104, a connection 121 between the pin 104 and a free end portion 56a of one of the
serpentine members 53a, through at least a portion of the tip 54 to the other serpentine member
53b and its end portion 56b. Preferably, an integrally formed, common connection ring 110
provides a common electrical connection amongst all the end portions 56b of the elongate
member 53b. In the preferred embodiment, the ring 110 is connected to the positive terminal of
the power source 35a (or common) through a connection 123 between the ring 110 and a pin
105. Further details of the construction and establishment of electrical connections in the heater
fixture 39 are illustrated and described in the commonly assigned U.S. Patent Nos. 5,060,671;
5,388,594 and 5,591,368, all which are incorporated herein by reference.
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opposite ends 56a and 56b of each heater elenent 37 are electrically
connected to the opposite poles of the power source 35a as sel ectively
established by the controller 41. Mre specifically, 2ahSestesther2®dl pat hway
t hrough each heater fixture 37 is established, respectively, through a
terninal pi WOPHA%54 connection 121 between the pin 104 an‘?f}/TéﬂslﬂF’%%“’end
portion 56a ofTiRNeatef pdrfiéhs 538936 BAd HEesEBItEWEat Bdttre fehtnRl 8hasad hehRABladA
portion of the tip 54pto t he other serpentine nenber 53b and its_end
portion 58®: Preferably, an integrally formed, common connection ring 110
provi des a co ' | @O AMNg : ' 56b of
the el ongate %%%ﬁﬁg%a&]%\m ?ﬁgggﬁa erred englg%?ﬂr%ﬁe% Ql%{r%%g Pﬂﬁé%f%g& is
connect edsttaight hempiokdatdr ¢lemients 37 nellictodre sdt Hethpio i cosmunteas8izacd UIS. Baeaaton)

t hr ough conpection 123 hetween,t ring 110 and i n 05. . Furt her
details @Otﬂgglééﬁs%ﬂfdﬂ%fﬂs‘ﬁﬁ i SR 36‘{‘11_ i Wisetifpémﬁ?@&qn&hs in
the heat efeohidel Patdd M. 6,388 k%%ﬁ@}:ﬁag@g%%gﬁw{abﬁ%hh&iﬂﬁaﬁeﬁ%ﬁe@ﬁltueir

assigned U S "Patent Nos. 5,6060,671; 5,388 594 and 5,591,368, all which
are incorgdrateed herein by reference. -12 23 Septenber 2004 WO 01/70054

PCTI USO / 09302, .The at er. portians 53a 3b an A ablLi.sh t is here
referred to as‘gﬁmﬁoélﬁ'r%’a%eﬁiﬁﬁ%ées%g&a%aeﬁg?m F @%ﬁ@%@%&%% nbcflu Che%heat er
fixture 3@siiowel ul@nieailehssRined®NBsPdteht Noe5,565,2629 tndconshdédy ShtenERIU.HI N
heater elenents 37, which are set forth in the commnl){ assigned U. S.

Pat ent  Neatet Noga,49%855 Al whish ser ipenrp g alpdeiein vy refprsngesp theitemEres each whi ch
are set forth ﬁ;"r&rél i d g]_rﬁﬁg watR ' atents
bei ng i ncorporPgtefg%B éreihﬁatglsg?g%g%gﬁlg%ﬁ?negt el Erlbyg:[r?tplgret [ gg}%%g\% |te?t(§1%al
heat er f i ottnfivleasf tircitchity 4rie heg drealigacctia 23 peaftraldy eighttitheseh space@beations alghat
those digsclosed in comonly assigned, U. S.. Patepnt No, 5,665, 262;  and
commonl y ASEFGER,© &@lg”%%nﬁ%&g?a“s,gﬁ@g?%g’gﬁt% fior b cigaustie 2€@Fﬂ)sor at ed
her ei n byodngh&HiP Adbfeved with ehd snRMidelo®h inR2e trii@dral @Blr¥ie. NRaPERbBiefredto ar €

i ndividual |y energized by the power source 35a under the " control of the
ci r cui t r yactiyate goprethan enpchegieyysimuitameondy for efceerairg ovilhpfithe pus at spaced

| ocati ons abo . ' Y Of - | gar. 3. e. heat | nder s

ei ght puffs f;%eé?rbﬁgng‘?%%ﬂetﬁﬁ éthgﬁl ,g%gge iﬁsg%f:%%?%@x%?/nsacﬂf’del\?ea(ﬁ&%&%ﬁé t%rliltg%:le
snoki ng oprefered er@bddimehttskifomh incdogaiailyt Bsighdd, e/ PhienfIN & i5e190&d6, thereiract | vat e
nore than one heater sinultaneously for one or nore or all of the puffs.
Ref er ri ngIROAPEEd by egfergnceipds gtietyet te 23 is preferably constructed in

accordance w g Qﬁ@ﬁﬁﬂﬁ‘h@@&%@}%ﬁ3&2%@%&'@1}%&%%?@5Ys assi gned,

U. S. Patent No. 5,499, 636, "hereln i ncorpor erence inits
entir et y, cdRefranicatadgo feeripfediod ciithehetior Fit@e 33Abro8E) a poxtid BC Prefereblys thbpyrt v

puff se NSQ rloc%.géd Iaajacent the base portion 300 of the heater fixture 39. Such location minimizes the

risk that the port 452 and adjacent passageways leading thereto through the body of the heater
fixture 39 would become clogged by the debris or smoke condensates.

The heater fixture 39 includes an air inlet port 1200, which communicates with a
manifold 1202 that is at least partially defined by a perforated annulus 1204 and the body of the
receiver 27, The annulus 1204 includes preferably four holes 1206 of approximately 0.029 inch
diameter for effecting a minimal pressure drop as air is drawn into the lighter through the air inlet
port 1200 and the manifold 1202. The size and number of the holes 1206 may be varied, but
such are configured to provide sufficient pressure drop that upon drawing action upon an inserted
cigarette 23, a pressure drop is induced upon the air entering the lighter such that the puff sensor
45 is operative to recognize initiation of a puff. In the preferred embodiment, the holes 1206 of

the annulus 1204 induce an RTD of approximately 25 mm water plus or minus 5 mm. The range
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communi cated to the interior of the heater fixture 39 through a port 45a.
Preferably, the port 45a is |located adjacent the base portion 300 of the
heater fixture 39. Such location mninizes the risk t4aieptandepdi0t 45a and
adj acent passageways | eading thereto through the body of the heater

fixture 39 WBAV#econe cl ogged by the debris or snoke cBEEE$N3/4238%. The
heater fi | e hn@hihs | 1 : Q{@H I W t h
a nmani fo?gyéf%gga{ohgfd#gfﬁt Ieas¥ls %@%ﬁ?ﬁ)@ésgﬂecﬁﬁg%c%ﬁ?lger ormée?%g z)rﬁnul us
1204 and prssuisclisp detectahls byrthemessene s@ifor 4bhbutamininlizes! ta #RYnded s¢ thdthe pr ef er abl y

four holes 1206 qof a j mat.el 9 j.nc ianeter for. effecting.a

R BT S Sl SR R S e

inlet pomtthelpORrradembdimenn i dradddothPRPD of & Singlees &ackr (MO0 1 30dnd WiRerh Rl €S
1206 may be, varied, but _such are conf i(ﬁured to provjde sufficient pressure

drop t hat desieshrndeanergatily 2omm i dhet wproduecsat dy anpylgni20ft dcoondinglydhessur e
drop is i =t j | I¢ d%hm sensor
25T oper oDy e B BTl rlS B DSOS AcpBRIT Y31, [3%m sper A

enbodi menwhentihsertadindightep 05 awt the indeced prestunsdrop 0fithe Hghter? Sdn afpTdximately 25

approxi mately 25 nx ter.plu ~ Nus mm ..The range -13 23 Sept enber
3004 o e AReRAER: S s b i Son e ich 5 RS Sriehor BB Lo us
1204 shougrgvibien s£irdCidREmERESF thdvaimbet aridSexishl dTiperféatordsdn ganddptioniligIg)me dr op
det ect abl e bﬁ the pressure sensor 45, but mnimzed to that need so that

the rensPhdlsd RArtiedy ¢idee ¥earticRdsi st ance To Draw) is effected

predoni nant |y Awabiig.cthigahendis 1386 of e %ﬁlu@ﬁ%@l&éiﬁ?lo%?‘@@gdjé’é‘gﬂttthe Redygnd
total RTD of 4 to 5 inches water ?100 to 130 mmwater) 1Is esired and

appr oxi ned’eisypogisionnd agfay ieat soiusegrfaidurisenid aendetwatea mhichusight2Gierwiseteod th ngl vy,
the RTD qf t@a@ﬁod Lette 23 is preferably in the range of approximately 75
to 105 nmiare ]ﬁsl' ;- when inserted in |[ighter 25 and the induced pressure
drop of the | ighihethadbednsirappintxtheBiied: upabinitoned Spuff Adirs SbRg e tiof
cigarette RTD i n _accordance with the Br esent invention includes _provision

of and adji8Retireith Hubstawiallpnebidingh@xial velRtitpronpersts foxvard ivg bass Pogie 300

opti onal | ¥ eMleaten fixthi0b! G dh 8 HlskRRrel @b AbRGBEHR0E kkiBiaf Fir-swoo 12d1,0
Advant ageously, the holes 1206 of the annulus 1204, being | ocated adjacent

t he receiadacent2ip basspgpber 3G0embancedvmols ouipnigdelivens obthe dysitan 81 bndirecimglgnsat es

whi ch m gh her w tend to lLog th les 1206. Air,t h n dr awn
into theg]leigsé%%%lfﬁo%%%tﬁe n rt'rfgaatlriﬂgﬁ b(%g{t W%rgpﬁe lgﬁetrtggglgaaﬁe@%%}}s'i @gE W@g%fegear ette
W th a sulashéby thebryl © indictiond ok tieakisabip VDS W difespariont tolvadasglodsihe base
portion 300 ., of the heater fixture 300. It _has been discovered that a flow

f
def | ect or't®FBARG4HPeaEng fiersions B o refsgplichm prauias algweon brlfivlecded enhanced

smoke outiativd @6l thiein¥ertelbidhRtBe 5Y lch Mathe BiY-sHb&S Si10RG c@hscrib&aRd geRPr 11 ON
of the entering airflow back toward the inserted cigarette 23. %\Iot wi shi ng
to be location along the cigarette 23 of the perforations 12.

e
—

It has discovered that the functioning of the air-swoop 1210 is improved if it is
constructed from metal, or alternatively, all body portions of the heater fixture 39 are constructed
from a metal such as a stainless steel, or at least those portions of the heater fixture 39 that are
disposed adjacent an inserted cigarette 23. Such provision can provide an increase of delivery of
I mg TPM (FTC).

The cigarette 23 comprises a tobacco rod 60 and a filter tipping 62, which are joined
together with tipping paper 64. '

The tobacco rod 60 of the cigarette 23 preferably includes a tobacco web or “mat” 66
which has been folded into a tubular (cylindrical) form about a free-flow filter 74 at one of its
ends and a tobacco plug 80 at the other. In the alternative, a plug of cellulose acetate might be
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bound by theory, it is believed that the air-swop 1210 tends to direct
airflow toward regions of the cigarette 23 bearing perforations 12.
Preferably, the annular air-swoop 1210 is |ocated relZiSeptenber 200ful |y

i nserted ci 23 such that the air-swoop 1210 circu

gener al Vggf]ﬁ%h?al ong the cigarette 23 of the perforat| g}s%é'?%‘fzt has

di scover em;eﬂ hnplademe‘ﬂfaidmtccmuglgo oThalh@mdmab(\amab eti2didfitle tbbgoropleg 80f it is
const ruct fro

|ve [ ortions of the heater
fixture P%‘”i? %51184%‘?:1“"‘? ?H\é’@l&ﬂiﬁl %é gt ainl ess steel, or at
| east those pogy b%aﬁbzmﬁua%ty%“&apﬁwmuﬁ@e tdbadcodhed 66%hd mmogah@cent

an inserted cigarette 23. Such provision can provide an increase Of

del i very @éng 4 longjtufifael {eAME is chimanag @aommoz@f ownpiaditanabeigapiiescdhe od 60
and a filter tipping 6 0|ne th t a

The tobac%gwgﬁggbet%?s ‘i%ﬁgo\gnccﬁéﬁfe ﬁg’r‘r’fﬂp gt & 30““ on%?\%aé]&ﬁdy%ﬂ%g@@ggmb or
“mat" 66 tobdtcs Plugde. been fol ded | nto a t ubul ar (cyI indrical) formabout a
free-flow filter 74 at one of its ends and a tobacco plug 80 at the other.
In the alter nakhegebacep \61%6 itelf pEaferaly semprisss apeseHel 98 ape a Jayar offobses enber

2004 WO &%{ &%%_410 3@ {4 %g%&@ mmsgfmebwe%s 68 &tg@f%@@&g%f%&m% The

| ongi tudi'n axi a e tobacco plug 80 acco
filled powticbnh8dbadcotved 6p5aasget1:afmthﬂleldve¢dv1’@ 'glaarevvlr@pﬁci%abo&nﬂmw&miﬂrap 71 is

 ongi t uai Fear dew dtecang 28 el ARTeree e PO Brenbed St Fomape ' °° °

ci gar et t egpackhGreb BY ﬁﬁd/%o%@nZés arl%raﬁvél sﬁmolmt HE& tEckd thak pi ?qhas

condition about a free-flowfilter 74 and a tobacco plug 80. The obacco
web 66 |tlseénm=}npe¢mthma}1dwﬂmd@@1@gme%4meb 68 and a | ayer of tobacco

material 70 | ogat t [

ti pped end of 1%%’ gee?‘ 0 L%gtge & tﬂg%fhgtg og?ln%{{a&goaﬁ %%éo {ng?eg%%?lgget Ela?@evaoﬁ]et{)ﬁf
overw ap Ilédgthbethetadbppedodb®siich tine a troid W0 ay establisted along/ited tbbaeto pld6Q bédveen

Pr ef er abl t he, t obacco pl ug s.constructed separ at$ y fromthe ,tobacco

web 66 anWe &&erslorsiiiter 44 mad the Fq%éwpé%&q T Va0 PIEORgS 1 B ER IR ORION; hat
preferab'mﬂéﬁba&ﬁﬁq w&e@@ﬂ.m ot an‘ﬁﬁﬁh&%n%ﬁh@ﬁﬂb@: ﬂﬁroﬁémnés a

general matter engt h of e t.obacco plug 80 is preferab y set
relative fr@ﬂdveﬁlmt7aloftheéoigm¢pmﬁ60he t obacco rod 60 such that a void 90 |s

The tobaoco oI tebmE s andartl GOmutes aTROREE At % i 1 8lhe bRl o he

tobacco rehidQ Mdthpiseeifiker AL L aliBe dibtdl chd @O HIPLRAIGR FromMhE ot rbd PRI Ng 62
through the free flow filter 74 of the tobacco rod 60,
Preferably, the free-flow filter 92 is tubular and transmits air with very little pressure drop.

QFKD

-

Other low efficiency filters of standard configuration could be used instead, however. The inside
diameter for the free flow filter 92 is preferably at or between 2 to 6 mm and is preferably greater
than that of the free flow filter 74 of the tobacco rod 60.

The mouthpiece filter plug 94 closes off the free end of the tipping 62 for purposes of
appearance and, if desired, to effect some filiration, although it is preferred that the mouthpiece
filter plug 94 comprise a low efficiency filter of preferably about 15 to 25 percent efficiency.

Still referring to FIG. 4, preferably, the partially-filled cigarette 23 includes at [east one
row of perforations 12 at a location adjacent the free end 15 of the tobacco rod portion of the
cigarette 23. Preferably, the row of perforations 12 are twelve holes in count and may be formed
as slits 17 (perf-holes} at a 400 microsecond pulse width setting of a Hauni Model 500-1 on-line
laser perforator system. Each perf-hole 17 of the row of perforations 12 preferably extends
through the outer wrapper 71, through the tobacco mat 66 and the plug wrap 84.
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The tipping 62 preferably conprises a free-flow filter 92 | ocated adjacent
the tobacco rod 60 and a nouthpiece filter plug 94 at the distal end of
the tipping 62 fromthe tobacco rod 60. Preferably, t%cSeprasbef20dd filter
92 is tubul ransmts air with very little pressure drop. O her |ow
efficiency \?Bloflgoggf of standard configuration could be usepd:TN‘ﬁf’%(’éﬂﬁ
however. The iRufertiag nolw alye FEE. %, prefdribdy, ftticaewfdf perfdratidne 12 8otsedn of fAfjabhty at

or between 2.t0. 6 a i.s preferably greater. .thap that of the free flow
filter 74°6PdpprEop g%efggé ?]B‘HZW.4ST§B°hrH5%FFWﬁPté%B‘ﬂPV‘F“{]fQIP“BWI§B@Wnﬁ ¥ses of f
the free gadqafh iﬁta%ettbwwﬁgg%oamcr% %&%ﬂ%nal%%[@éﬁ%@ts%ﬁ&% 189198' red,

to effect sonme filtration, though it 1s preferred that the no | ece
filter plduying4 putfiepele sechahitdeliety (IPMATE) fsiehbamcedof preferably about 15 to

25 percent efficiency. Still.referring,to FIG 4 ef.er apl t.he

oo Loy 11 1SRRG mavk aetiefh iR & drsshs eSS o et e B ons 12

at a | ocatdlen 7ad jpasniklytdegribsemapbeprdided attahecatiobassohe Glledpdrtibogr fthé he

cigarette 23. Preferab?i the row of perforations 12 are twelve holes in
P@@lv)Ya

count andtoh#fgo B §0gr af adpgatign gupepeeads onb [eashpagially supsmonsds by e deser

pul se w ' aw\y [ : | I [ a

system %’H%ﬂéog%tro# ﬁ%g?%t% 0 %Be&@g\%iyégg%gﬁtftg?g% é|' %hﬁslslog%%rcé%g%t{g%?yhgghf ends
t hr ough tlateraittmmate wnbpgiareni/ the stdond ngyhof geefotatibecicids ssibliEhedai dpirbdmplelygt W ap
84. -15 23 t er 2004 01/ 70054 PCT/ US01109302 Referrjng now al so
FIG 2, pm@fséﬁﬁ%eeteﬁg?ﬁ B%Flgbr&??g’rg‘? hit bpEh 4140 DR AR %&ant to
end port i Qmidea Shelkhew P 2tud Ao i 7pl acenment is believed to pronote
entrance of  heat e% air into the tobacco plug 80 and create other

addi ti onal f avidheabmberanflestest afpori-hplee 67 grsiresolvad in asgordagsafsfithéyel e such t hat

del i ; iS. . ., .f h ' | ddi.ti I
or  rows S BEreah e HERIRRE s b8l SR o RERBUBRIS LY FeberBia ™ "

descri beccormibutee tdérdundda deltteryof tREEEirette Bl Ahgvevbigedch hidido0fdw M 88 of the
tobacco rod_ 60 preferably, at a |ocation superposed, or at |least partially

super pos FFORfioph 1. 4 sadgpes Rl plongithe side walneldhs sigarafies 234 Peferaly.dhagrand el v,
dj t | R t
adj acen tbaﬁ%be&t&r@eg&ﬁapém@&ggeﬁ@ﬁrﬁmﬁ%ﬁde tﬁe@gﬂogrlfés ﬁggalgdte&@&% e

enbodi nent , he second row o orati ons IS esta
appr oxi megpgtoximatelythef sammnas thet éxperenendith Fadifiondh eigaietiesrcfpmrogtatelsi 4 toet  or

both of th erforation r r 14 conpris i ngl e row or a dual
row of pe’flﬁgh- S 5Eaﬁr.oxﬂaéaﬁH@"ﬁ?é)%wgg@éﬁtﬁﬁ%ﬂgr gq‘ﬂ%qslgglg‘igfera.r e resol ved
i n accor dance Whdsheédn\Rund @it @ idtdl chibrd@ i oS 3 Rile® fbSa hehRe cldMaiitszon of rows
of perforation 12, 14 as described above contributes to enhanced delivery

of the cidgarete2d traringpdial o ofmsefhralionsi 12iabm caticng 2ehm finat the fige prshld aftie 14
d ' | ' t . ly, th
Grand. -t oo e CetB b & 2ol erd B U ARCA R At BEHEL AR Y (e

snoker a migrama@eR! FQCHr Buiwther deliveries may be obtained by addition of a second row or rows

of perforations 14.

However, each additional row of perf-holes 17 lowers RTD, which preferably is to
remain at or above 100 mm water for the whole system 21. Should one find that for a given
cigarette 23, additional delivery is desired yet the RTD level is nearing its lower limit, additional
delivery can be obtained by provision of a plurality of circumferentially spaced-apart holes 16
placed in the mat 66 itself. Preferably, the mat holes 16 are each approximately one mm in
diameter and preferably 6 in number so that the requisite tensile strength of the mat material 66
is maintained and may withstand machine manufacturing. Preferably, these holes are formed by
an opposing punch-and-die roller assembly 240 as shown in FIG. 7 which is located along the

feed-path of the mat in the cigarette making operation, as is described in U.S. Patent No.
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approximately the same as that experience with traditional cigarettes of
approximately 4 to 5 inches water (approximately 100-130-mm water) or

t her eabouts, 80-130 mmwater. It has been found that a433eptegibalt 208her gy

i nput of 23.8 Joules to a heater elenent 37, a cigarette 23 bearing a dual
row of perfWP&T08%s 12 at a | ocation 12 nmfromthe freeP@&rusil$9sof the

cigarette ?lﬁ% veries substantially
greater t gﬁé‘%ﬂﬁ %&%P%&%%h#%%%ﬁé %%%Q%Hﬁﬁ\?gﬁ s may be obtai ned by
addition of a E:eemﬁjalas @wihe prefemmes embbddimentf the atat loles 164ure Ihﬂefmﬂibhzrprochﬁem

addi tional,.row of perf-holes. 1 Iovve h preferably is to remain

at or abolZREPP B?rsi” %ﬂ’g?i;'ﬂeé‘%] Qiher%ﬁ\g?ﬂsaaagﬁé efpieded hat f or

a given gh@a, ﬁ&%s@&sk@ﬂéﬂdlds@%an@ﬁéd{ﬂéﬁﬂ%cdt&i A6z thefbed Bith b Be RIDWHRVEl 1S

nearing its lower linit, additional delivery can be obtained by provision

of a pl uredisy opendisss beliipelnding muitiple helsawwehing dies which aw bieighijp aerserimntet he
mat 66 itgelf, ee&’&%ee glyt}me g%rﬁ&{ %é&ﬁc&r@nﬁirfsb?ﬁph approxi matel y one nm

in di ameter and pre I n nunmber so t e requisite tensile
strength of tﬁ&eﬂamblynmbholleaw f6he mst 6Gareoaemdtly teduteayrappdrt7dt arederstdghi ne
manuf act urin

Pr ef er abl t hese _hol es orned b
punch- and*#i® gWPSPTfEﬂm i?rt];f; ‘§ ﬁ‘ia ngr@ﬁ?’;hﬁlﬁa@ngf%W&&p@%ag%{w al ong
the feedmpahéy &fnok B@erﬁ?t Ind”bréf@ﬁe@énﬂ%ﬁﬁﬁén@ 1K At S1e0 D6 hxdtibRRd aftokifhately
described in U S. Pate -16 23 Septerrber 2004 WO 01/ 7005

PCT/ USOL/ bg@eﬁomﬁ.hea‘ia@-m 65 ofiihe eigarstie 2 and %dwémbgf nerfe@rﬂwrlatlwtabysheéf erence

in it I t d I 16
are b ef ol BB e a2 R e o e e e Al

el enent s. éfﬂ;gﬁﬁ’ﬁ\/lctﬁiﬁ)coemormy be enpl oyed |nstead such as a disk or endl ess
belt arrange | ocat ed the fee .of .the mat, w.,th e disk or
ondl cos. bATTATREIS B TR R Ceh G oa#léslwteﬁhea?@rﬁfe&ggm Lo
appr oxi megyEhou #RdaH9886ht Of retitBoN B RDY 2t RexpaRéesvaRith@hcH 4Mitdh SKroW ofgRel ess
belt. Preferably, the holes 16 in the nat 66 are covered by the outer

wr apper 7110163|ﬂr7eff*ér==<a§mg1y, ongryay wilizethe gy of patfpratians 12, 14118 apyorgmatsidatied away
fromthe | f overl ap.
In a pr ef%@?grg IQJ%E% tEQS{g&QP(!}]ée% vnvg{tﬁﬁ rb%lt ﬁ&f%%a?egn% %Sggkeagiﬂg%%%g?%%t ely 7 mm
fromthe ﬂmaw@nﬁlﬂlsss@rfeffehmmﬂmr ette 23, and a dual row of perforations 12

is establishe Iel 12 fro t he end of. the .ci tte 23. So
arr anged, the%?rﬁgrlgg‘? 8’@?{6 éesffgfl“ L AR EXImA @t%&%usl Y,
the mat hmoerﬁmlfat@amh@@glﬁérlobﬂfe@eammmbmg@ﬁﬂtmﬂ@icbﬁd@fg&tomp&ésent@m@ﬁtﬁ&i te 23
wi t hout the sanme extent of reduction in RID as is experienced with each

addi ti on Whenrtgsipdowithoat ¢ cigweffeaxhibits apREBof pRgPXmatslyL Orddymitwaterz Eh he rows of
perforati aga?ref:ﬂeg ac&%ﬁomr%h%eﬁu&?ﬁdvﬁ%%c laser perforations and mat holes as taught

herein exhibit an RTD of approximately 20-30 mm water when drawn upon by themselves
(outside of the lighter of the electrical smoking system), but when inserted, the electrical
smoking system (the lighter and the fully inserted cigarette) generate an RTD of approximately
50-75 mm water. Table 1 sets forth results of RTD measurements for cigarettes without
perforations or mat holes, cigarettes with mat holes only and cigarettes with mat holes and a
double row of laser perforations. The cigarettes had a circumference of 24 to 25 mum, the mat
holes consisted of a single row of 6 mat holes 7 mm from the end of the cigarettes and the double
row of perforations consisted of 12 holes in each row at a location about 12 mm from the end of

the cigarette with the rows about 1 mm apart.
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delivery levels for the cigarette 23, with the mat holes 16 being used to
adjust or increase delivery with a |lesser effect on RTD. Mre traditional
cigarettes exhibit a resistance to draw (RTD) of appr 033 Janteaibgr Z84nm t o

130 mm wat i ghter of the electrical snoking systemaccording to the
pr esent in\%ﬂt{};@@&l when tested wthout a cigarette exhi bi R ERRY of
approximately 20-30 mmwater. The cigarettes according to the present

i nvention having the |aser perforatiqns mat hol es as taught herein
exhi bit an RTD of approximately 20- 30% ter when drawn upon by

t hensel veg—(outsirde ofT the iiPhIEI gf—the _etectrigal—snmokimg—syst em), but
when insefted, B¥e el edt r CESImCERKi g syREEME t he |1 i gAY E?-BEnd the fully

i nserted [ci garette) gerlerat e@®) RTD df app@@® natelly 5008 mm water. Tabl e
1 sets forth reslults of| RID ﬁr‘ggiuremsnts Tof, clgargttes nout
perforatijons or mat _holles. cffdaretteq with Tat hol s onl nd cigarettes
with mat [holes gnd a doubl eyseyv of llaser pgyforatifons. Ehge cigarettes had
a ci rcunflerepce—of—24-tlo—25—nun.—thg—nat —holes-cgnsisted-ofa-$ingle row
of 6 mat holes B mm frdm t he24ftl of tlhe ci g#rettes|and t hg doubl ¢ row of
per forationsTTonsT Sted”of 12 hotes T eactr towat _a~tocattTomabout 12 mm
fromthe end of t ' ' t. -17 23

Sept enber 2004 WD g?%a%géﬁ%%%g%é%%ﬁp#g%ﬁgmr%ﬁ%ference RTD- CE
RTD- BE (nm) () (MV) “12%°5832878 Wgﬁ%tgggl 324.573057 circunference and RTD
val ues are average of results obtained for 5 cigarettes fested during
each run CE R‘I‘Eﬁgf R(:Qq% Agareites fested dysmolang ARG "ﬁg’ctﬁ"@?éowdtq{ t obacco end of
ci garettes open t o CHRFHEHPROALC BEORIOf cigarettes tested in smoking

machi ne with tobacco end of cigarettes blocked by cup fitted over
cigarette end Bl oRJ&} of vigaseivp tasted imsmhaking maghéstvathobbascgemdtft es havi ng

vari ous comnbi nat i onizacttes pecked by cup fitted over cigarette end

In order to compare various aspects of cigarettes having various combinations of perf-
holes 17 and mat holes 16 to cigarettes having no perforations or holes, test cigarettes having
circumferences of 24 to 25 mm were constructed having the features set forth in Table 2.

The control cigarette had no perforations nor mat holes and test cigarettes 1-7 included
laser perforations located 12 mm from the tobacco end of the cigarette and/or mat holes located 7
mm from the tobacco end of the cigarette.

The test cigarettes with laser perforations included either a single row of evenly spaced
laser cut slits extending circumferentially around the cigarette or a double row of such laser
perforations wherein the rows are located approximately 1 mm apart.

The test cigarettes with mat holes included a single row of six evenly spaced mat holes
having diameters of 1 num circumferentially spaced about the cigarette.

As shown in the test results, the sample having a double row of 12 laser holes and the six 1 mm
diameter ﬁat holes provided tobacco smoke having the highest TPM. In the tests, the electrical
smoking system was mounted in a conventional cigarette smoking machine that measures that
portion of the smoke which is collected on a pad, its tar, nicotine and water. During the tests, the
cigaretie smoking machine was operated under FTC smoking conditions wherein a 2 second puff

is taken every 60 seconds for a total of 8 puffs.
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hol es

test cigarettes having

perforationgonQkeept holes and test cigarettes 1-7 incl Uchdr
perforations I ocated 12 mmfromthe tobacco end of the ci gar’rU

17 and mat holes 16 to cigarettes having no perforations or holes,

circunferences of 24 to 25 mm were constructed
having the features set forth in Table 2. The control %3 $frieatbee2094d no

s

gznd/ or nmat

holes located 7 mmfromthe tobacco BHBLBR2 the cigarette. The test

ci gar et t eg—~wt+-h~t+aser—perforatons—netudeg—ether—a—strgle—owof evenly
spaced | pseeseriptishi t s{ ext@i ngj ci ragnf ef enNicatitey af Natek, tdpfeigi| garette or
a doubl e fow of such | ager erfotati gns wherein the fows are | o¢ated
approxi metely 1 mm apari. TH&% es| &%3Fettes W mai hol es included a
single row of six.evenly spaggd mat Bolges | havi di amret erssg0f 1[nun
circurrferng_aﬁy_‘s.paae.La.bgm_t.he_m_garm e AS shown in the te$t results,
t he sanpl el hasighgror dd@ubl e 5.6 of | 12 2l3@ser | hol esisand {he s 1 di anet er
mat hol es| ptovi ded tobatco snoke having the highest TPM In the fests, the
electric sm)k]ia?f‘ﬁ sysfem was nounted in @ conventiopal cigaretfe snoking
machine thal npasurgs tpat portipn of thejsnoke which is collected on a
pad, its —nicotlne gnd water | During the tests, the cigaretfe snoking
machi ne opiaglat@dofinfler £IC snpki ngscondi ti @iy whefei n 2022 se¢ond puff
is taken pvery 60 seconfls for a total of 8| puffs. -18[(23 Septenbér 2004 wo
01/ 70054 |PCY/ USE #¥9302| TABLE 2 Descr i pti opnTPM Tar, Njcotine, Water, ng/cig
g/ ci g. ¢ GuergBfiGlsg | Control 5.242.180. 1p2. 91 1single row of
65. 672. 36018312 |l aser tions..2single row of 5 252,150 172192 12
| aser perfdf dontdawdsfaupl e $.08v of | 652282. 080. 192573 | aser pmr forati ons per
row
laser
perforations per
row
4 | double row of 5.57 2.06 0.17 3.34
12 laser
perforations per
row
5 | single row of 6 541 2.25 0.18 2.97
laser
perforations
and 6 mat holes
6 | double row of 6.44 2.39 0.19 3.86
12 laser
perforations
and 6 mat holes
7 6 mat holes 5.56 2.07 0.16 3.33
only

Referring now to FIGS. 2 and 5, the electrical control circuitry 41 of the lighter 25

includes a logic circuit 195, which preferably comprises a micro-coniroller or an application

specific, integrated circuit (or "ASIC"). The control circuitry also includes the cigarette sensor
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4doubl e row of 5.572. 060. 173. 34 12 | aser perforations per row 5single row of
65.412. 250. 182. 97 | aser perforations and 6 mat hol es 6doubl e row

of 6. 442.390.193.86 12 |l aser perforations and 6 mat hol23sSep@mpgt 2004

hol es5. 562.‘%(3] 5?;4. 33 only Referring nowto FIGS. 2 and 51i the el ectrical
control cir |1%@ 41 of the lighter 25 includes a |logic G345, whi ch
pr ef er abl §7 foodgiedtiag thedngetiivh@fa oigarettt D8 in he cigiretppbéicalii ofithedigheet 23, che
integrated gcircuit (or "ASIC!). The contro] .circuitry so_includes the

ci garett ep%fg?‘?g%ﬂr 43 oy dptgctingn GRE Mpohiy ansexyy QhaarerisF34thp ApoTodr 57 for

det ect | NOnbiaRinoREERINIRR o BfurR rEhARMEhS chedrehtB, thdifovrdr 9Gi&S 353 ah& G 27 of
the lighter 25, the pu??lgserﬁsor 4% Porc%é’{at ect1hg é draw upon fta”ne nserted
ci gar et t ene8orktlBé LCD indicator 51 for indicating the nunber of puffs

remai ni ng on cihgarette, .the power. source 35a and timng. network 197.
The | gt o of r CHAOR Gy o8 iy BPEBise o Bfoameb i et lrd melgapt v cre
i mpl em?ntﬁlﬁ@iohbeiscﬁssﬁ&%idﬁﬂSA@ieEgiﬁﬁ&Qﬁaﬁlé b arrdy fel L) AOTBITEDbR®A gat e
array (e.qg., a type ACTEL A1280A FPGA PQFP 160, avallable from Actel
Cor por at | A BQIR 6 aveilabla 918 Asloh Comprations SurayvelsnCREPIER) or & aierb gontroller
rogranme el . L. [ ORS. .\ I ncd.. ons
Per for mod By e PRERE b aSSe b et A sldigle Bl RRRWLAHRSILOTT
bot h t he ahalcompardtsdigi ASIC orfimitrotdoniialler Baryeefornn bipth eninalopand dighsl of

control cjrcuitry and logic circuitry simlar tqQ the K control circuit 41
and | ogi clUBFHOBY I one §8mBFIPh %%@%fngi@mwn&#%glﬂ?w@%#ﬂfte fieexanpl e,

In - comgbitoRsehi@NE thd beiecirbitt B3lorMiRSresentiBRnRGare diselBRd2fb cxapld) In 368:
and 5,499,636, all which™ are hereby i'ncorporated by reference intheir

entireti esmomply trignete{ss. Patent Mo b 588,694 ¥i 5062 14,159,390 368,000 48P 486, allovhign| y
assi gned al:lJé EQ['érebF;raltngo%orQ{%d b]? te(}égﬂc%%)ﬂleg%ﬂt%gges[ %Cuﬂﬁg%gt%s? aq‘e 0 {Jl%f\fl%!’e& nmcﬁel n
copending, commonly assigned U.S. Patent No. 6,040,560, hereby incorporated by reference in

its entirety.

In the preferred embodiment, eight individual heater elements 37 are connected to a
positive terminal of the power source 35é and to ground through corresponding field effect
transistor (FET) heater switches 201-208. Individual (or selected) ones of the heater switches
201-208 will turn on under control of the logic circuit 195 through terminals 211-218,
respectively, during execution of & power cycle by the logic circuit 195. The logic circuit 195
provides signals for activating and deactivating particular ones of the heater switches 201-208 to
activate and deactivate the corresponding heater element 37 of the heater fixture 39.

The logic circuit 195 cooperates with the timing circuit 197 to precisely execute the
activation and deactivation of each heater element 37 in accordance with a predetermined total
cycle period (“T,.,,”") and to precisely divide each total cycle period into a predetermined mumber
of phases, with each phase having its own predetermined period of time (“ty,.”"). In the
preferred embodiment, the total cycle period T, has been selected to be 1.6 seconds (so as to be
less than the two-second duration normally associated with a smoker’s draw upon a cigarette,
plus provision for margin) and the total cycle period T, is divided preferably into two phases, a
first phase having a predetermined time period (“ty,s.,”) of 1.0 seconds and a second phase
having a predetermined time period (“t,,,") of 0.6 seconds. The total cycle petiod T, the

total number of phases and the respective phase periods are parameters, among others, that are
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its entirety. In the preferred enbodi ment, eight individual heater el enents
37 are connected to a positive termnal of the power source 35a and to
ground through corresponding field effect transistor Z3FEepfembsediodr

sw tches 203:5498y054 Ndi vi dual (or sel ected) ones of the he%ﬁﬁ'tr, .Lehes
201- 208 wi | tg/f%n on under control of the logic circuit 1 ﬁ%’?’\é\ﬂ&gﬁﬁ

t er m nal sregalyedingecordanepwiih thedeaphings whielyfodlewdon ¢stahligingwishngre copdleitoyit t he

| ogic cirguit .. The |.ogi i rQui,t . 195 QVi lgn for..activating
and deact USRS io e BpSust sk o ptpeu R e 6T BB Beh Sl iphedch

activat e grgnadapediilyadreHehto-BRtoERHI1Y Betiveeh the Bdspictied lsarn blethéntd7 dobladjacat er
fixture 39. The | ogic circuit 195 cooperates with the tinning circuit 197

to preci serfons,edhecigarsiie 23 Addifinaliyn ongs dhegusfersd Biermmbisip sraridh o¥iehiishad,

el ement 374 }@,%@E ' -ﬁﬁml' t : I ' lta i
") and to BEE ragl | se yé}%@\gl‘?‘g%b%g%ﬁy %?%ﬁhcyc agﬁ earrs‘l%oagé ?dﬁﬁeﬁaﬁaé}gfgéhﬁg?ﬁrﬁhged
nunber ofonphbsesit 4lvst bs teaodvisplyalmplidetethapreitisrnuned tharmddtigogrimedthperiyod of
time (" trhose” n the preferred enbodi nent, the total cycle period
Teota.  HEDEGutle biieto R G T R R e e 1 et R he

t wo- secongisdhdfedlch@i®l nornal |y associated with a snoker's draw upon a
cigarette, plus provision for margin) and the total cycle period Ttoca |,

i s divided prefhemabiagtiated sensppdplvnpless 2 signaktp thetlogip ssenithl@dithey isindicative of
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cycl e perpaidd oftimeR, Thetibigic claitalos meidies a ddbopiasedutiiefof distingishngbeteephase
periods are paraneters,, anong_others, that are -20Q 23 Septenper 2004 WO
01/ 70054 ™HETPUMSFPHRILIOTS S8 MpErsushingd £3ia an & GRardiietnav i CHEfTHgE" whi ch
fol I ow f ofct6 ARl SR M intsth ?esfnﬂﬁ ﬁpfgltaﬁpgi | 56! ihe -aét’uzﬁﬁl% dob Y5 ! Phe
execute a power cycle that prec se?y upliTates a pge erred thernal

i nt er act i pf-aqttiatdderensoir 4H maf inchide aipidzbiveistivg-phéssire genaon'dr ah eptivabflagt $easor that
respective heater. el enent. 37 and.adjacent qQr.ti.ons of t cigarett.e 23.
Aol 1 onalt EGEE D e TR igha ARG e F AGPH LR Lo O FEREd 8 or 1 i n
par anet er sgfaptoahelogh dfrcuitl 193/ FCAB el sbiofs stRfle PRAGEN cafifRcid wish @6

dynami cally by the control circuiti 41 so as to precisely duplicate the

pr edet er niTikNS sysipatipeivdon Meded AP CH DS siligon seasas manpéaciredpioiig bcroSwiteh
range of y 0 ehy Dyt rsedRah | t kschar ge
cycle. Th%lg%fgﬁ % ?glg%{weggﬁgéﬁ%gg&ﬁ@%%pap ergf,lg Sl gﬁ%l td&i ?%gérf %‘éal}i%blgrﬁ?%uit
195 t hat Ligas-hdivg Frément,dfalifeniakara taet SMRIOAD Ber(sbr, @vailable diom $emSgms drop in
pressure or air flow over a.sufficiently sustained period of tine). The

| ogi c ci rGPoreEs: W@VY?E“E?HEE’

HBounci ng routine for distinguishing between

m nor air presmdletavdiels@lsbOsis Mgl B the Syl REGvENIUAG Qippliltes ShRiAhL € O
avoi d inadvertent —activation of heater élements in response to errant
si gnal f riescireuiplitStthetds indicativesd insertion 51 a Gigarstte 23 in the lighter 25. Optionally a

second sensor may be located adjacent the stop 183 so as to determine whether the cigarette has

been fully inserted into the receiver 27.

In order to conserve energy, it is preferred that the puff-actuated sensor 45 and the
cigarstte sensor 57 be cycled on and off at low duty cycles (e.g., from about a 2 to 10% duty
cycle). For example, it is preferred that the puff actuated sensor 45 be turned on for a 1
millisecond duration every 10 milliseconds. If, for example, the puff actuated sensor 45 detects
pressure drop or air flow indicative of a draw on a cigarette during four consecutive pulses (i.e.,
over a 40 millisecond period), the puff actuated sensor sends a signal through a terminal 221 to
the logic circuit 195. The logic circuit 195 then sends a signal through an appropriate one of the
terminals 211-218 to turn an appropriate one of the FET heater switches 201-208 ON,
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puff actuated sensor 45 may include a piezoresistive pressure sensor or an
optical flap sensor that 1is used to drive an operational anplifier, the
output of which is in turn used to supply a logic sigéafeptamnbenddogi c
circuit 19 P ctuated sensors suitable for use inc nwth the
snoki ng syg‘tvg %J ude a Model 163PC01D35 silicon sensor ﬁ&ht‘?ﬁ% ured by
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and suppl j t . Js i |
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cigarette € |ight sensor sends a signal through
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(1 ook-up table) 306 and possibly a fourth | ook- tabl e 307. Each of the

| ook-up nbats ddiesepnd piese (snontivisd uskilihe 9m%616tvev@17} STwrAvides ssignat ingieating
I ndi cat i Vtﬁat%e ﬁ@&ette%ﬁneﬁ%ea&ﬁoﬁ' of the k&Roft phase (1, 2) has elapsed, whereupon the

timing network 197 provides a shut-off signal to the logic circuit 195 at the terminal 229.

;;,D

Optionally, the logic circuit 195 could initiate a third phase and establish a third duty cycle dc,,
and the shut-off signal would not be generated until the predetermined period of the third p]iase
(tynese 3) had elapsed. A similar regimen could optionally be established with a fourth phase (1,
4). The present invention could be practiced with additional phases as well.

Although the present invention can be practiced by limiting reference to the look-up
tables to an initial portion of each phase to establish a duty cycle to be applied throughout the
substantial entirety of each phase, a refinement and the preferred practice is to have the logic
circuit 195 configured to continuously reference v;, together with the respective look-up tables

302, 303, 306 and 307 so as to dynamically adjust the values set for duty cycles in response to
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signal indicative of the duty cycle ("dcl" for the first phase and "dc2"
for the second phase) to be wused in execution of the respective phase of
the i mredi ate power cycle. Third and fourth | ook- up tZ&bbeptenB@@62Ad 307
function sirrilarlg. Upon initiation of a power cycle, the logic circuit
receives a QPQHZH“ % ndi cative of batt ery voltage v;,,, afF HAHY % er ences
t he | mredfiadteatioasilibagery Foltapetab thefebiitad] chraiiprogressadttvengl) 2ach phases Sadl destve a
duty cycle dcl for the initiagtion of the first phase of the power cycle.
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entirety bghtgadh bphhsked wtil eipawamaotrcadlh is eshpeed enrerlacedr Yottageeofitle powehave
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dynami cal bymadtj 8r5is ilitbupted as Wwhigel @opsbelow Lyredehgminedvamponse to -22 23
Sept enber 2004 WO 01/ 70054 PCT/USQO /09302  fluctuations in battery
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provi des @oiMiRohe&hifal REPRIths hiFPscBbordh @ S iiRAvidAes: 8 bRokdr 3§ @awamonCt her

timng network circuit configurations and Jogic_ circujts al sq sed,
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S, 388, 59440 the dRaidd 91 sthe BOB:will disfRY 1tHeIMsit ‘Brkefecting A4 Sightddffswhd ch are
her eby incorﬁﬁrated by reference in their entireties. During operation, a
cigarettea‘?é €& inserted in the lighter 25 and the presence of the
cigarette is d@hecihetodkycitdai 105 gatietstasiganthangh krmibak221i fyan dictpaffeenard 57
sends a signal to the logic circuit 195 through termpal] 223. The |ogic
circuit 1¥55¥SSdha aﬁuﬁ%ﬁ%&rw@w&% PRSPV e Peca ds@afed:itge ’lé’ﬁ'ﬁfbf@&}t bt SRt her
the inmedj ﬁ%ﬁ‘a}‘ﬂﬁbﬁgﬁ&%jﬁﬂ@@i RV B0 5P toHoft 4t e Yikner néfvork, which tRént €7
insertion of a cigarette 23 in the lighter 25, the logic circuit 195

det ect s t beglinsttt §inetidrt plgee lof phtabein the manner previously described. The logic circuit 195 also

determines, by a downcount routine, which one of the eight heater elements is due to be heated

and sends a signal through an appropriate terminal 211-218 to turn an approptiate one of the
FET heater switches 201-208 ON. The appropriate heater stays on while the timer runs.

When the timing network 197 sends a signal through terminal 229 to the logic circuit 195
indicating that the timer has stopped running, the particular ON FET heater switch 211-218 is
turned OFF, thereby removing power from the particular heater element 37. The logic circuit
195 also downcounts and sends a signal to the indicator 51 through terminal 227 so that the
indicator will display that one less puff is remaining (e.g., “7”, after the first puff). When the
smoker next puffs on the cigarette 23, the logic circuit 195 will turn ON another predetermined
one of the FET heater switches 211-218, thereby supplying power to another predetermined one
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power source 35a is too |low, belowv;11.;,,, the indicator 51 blinks and
further operation of the |I|ighter wll be blocked until the power source
35a is recharged or replaced. Voltage of the power soth¥epteshgr2094a| so

noni t or ed i ring of the heater elenents 37 and th Ll n f the
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o s ] P g aBL gL o TR s e
length, thereby facilitating the use of conventional packaging machines in the packaging of the
cigarettes_ 23. The combined length of the mouthpiece filter 94 and the free-flow filter 92 is
preferabljlf 30 mm. The tipping paper preferably extends approximately 6 mm over the tobacco
rod 60. The total length of the tobacco rod 60 is preferably 32 mm. Other proportions, lengths
and diameters may be selected instead of those recited above for the preferred embodiment.

The tobacco rod 60 of the cigaretts 23 preferably includes a tobacco web or mat 66 which
has been folded into a tubular (cylindrical) form.

An overwrap 71 intimately enwraps the tobacco web 66 and is held together along a
longitudinal seam as is common in construction of more traditional cigarettes. The overwrap 71

retains the tobacco web 66 in a wrapped condition about a free-flow filter 74 and a tobacco plug
80.
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shown) to prevent successive puffs fromoccurring too close together, so
that the power source 35a has tinme to recover. Another disabling feature

i ncl udes means for disabling the heater elenents 37 33 3aptanbaudddri zed
product is inserted in the heater fixture 39. For exanple, the cigarette
23 i ght ba"PP¥PP¥ed with an identifying characteristic PHHVSOAB [ ghter 25

must  recogni Peefeliof e tidareieictvigp PipNEINk Srappe@intinRRly Foatille toB&Ic8febNg NOW
to FIG 6, the cigarette 23, as constructed in accordance with the
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and a fil4.8" whiRRI ' j 0 - Wi 1 11 PR : 64.
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partially-filled, .filler cigarette 23 preferably has an essenti.all
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. e
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60, he (apa PR grteia s bRt BROl S Puhped i tin e BRI,
proporti Gitfate taBFiGE iom (BHdpgroiRict BEWHY Reighebfihié ebrwig pegd 70nd hese recited
above for the preferred enbodi mnent. The tobacco rod 60 of the cigarette 23
pr ef er abIWefpRbly desedag 1obacco web or mat 66 which has been folded into a
tubul ar (cyli | rel: 1 obacco
web 66 and’ i 5 HRl HE Bge e e o B e 1
const r uctmaseriad 70 lpozted tlpnglibe insilalsurficg af bt bes webl68. Ahefippedpnd’ 12 ofith¢ ai ns t he

t obacco b 66 i ed ition about a free-flow fiJlter 74 d a
t obacco et B0 3ne LRRRE ol AR et By bRyt e utphadah T Bl
Pr ef er ablfyee-floRefiler gt Ehoes-A6va Eltecagilso Inovh MERERe "whisfldvibkaigy" about t he
t obacco web . 66 so as to_ render exbernalattgpﬁ&ar ance and feel of a nore
t

tradi t i orfAtSShPgEfessucuy defmiionaas synpom ed g &3 plfpe toharep if ke i s
achi eved piheiRs RR01Y 86 Mﬁ&awﬁa%h_ﬂémteﬁo@oﬁﬁ@@gﬁgrwm@faﬁk&aﬁlﬁg}&m@aper :
preferabl'y a flax paper of approximately 20 to 50 CORESTA (defined as the
anount ofdropaiThe five-dlowr @ter 7halseistcasadlom evpstaetion at HrttippebedS2 vfithe taffacene

oot o T BB P18y orid e BB RS b 305, B B0 Bl 2
CORESTA, 23. las fise-fiew @ilker i@ brefipatlpatileat BhnjiliRdteisQomdbio Gicalithte pREMIMERBHLIGOUAr ed

/ n2) and
(g ) and is preferably annular, although other shapes and types of low efficiency filters are suitable,

youd

including cylindrical filter plugs.

At the free end 78 of the tobacco rod 60, the tobacco web 66 together with the overwrap
71 are wrapped about a cylindrical tobacco plug 80. Preferably, the tobacco plug 80 is
constructed‘separately from the tobacco web 66 and comprises a relatively short column of cut
filler tobacco that has been wrapped within and retained by a plug wrap 84.

Preferably the tobacco plug 80 is constructed on a conventional cigarette rod making
machine wherein cut filler (preferably blended) is air formed into a continuous rod of tobacco on
a traveling belt and entrapped with a continuous ribbon of plug wrap 84 which is then glued
along its longitudinal seam and heat sealed. In accordance with the preferred embodiment of the

present invention, the plug wrap 84 is preferably constructed from a cellulosic web of litile or no
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nore preferably about 23 to 30 g/n2, and a filler |oading (preférably

cal ci um carbonate) of approximately 23 to 35% by wei gzht and nore

preferably 28 to 33% by weight. The overwap paper 748 @F@F’%ﬁﬂ% cont ai ns

little or e or other burn nodifiers, with prefer s of

citrate ra%"ﬁf&t’({” ‘}om 0O to approxi mately 2. 6% by wei ght ofﬂcﬁﬁ@“ﬁ/ﬁgh\ﬁ ap

paper 71 filie, ¢itingor fire hdtides (/eablestﬂewteh&mok?/ﬂ 5%heeiginipacen) swelpréferablydisild or

preferably co ses .a base, web 68 and er . of thac material 70

| ocat ed aP%ﬁ@‘HE h%r efhly hsighacal plug Ty afﬁ*aéﬁ oW bEsissHeIeho! PrgY WD gHERp ReRd 72

of the tBhACEHAGNORhord 6ret %9&1%&%&%&9@%@ tdBGecB Rlgapsd 1
fate Orﬂ}e% ug74eThef¥)e-Iw

are w apped about the tubular “free-tlow filter .
filter 74p1(e&r®@ kaacaﬁmgh pﬁnnb@ﬂliymtasrdhgho&bbet—zokﬂﬂﬁughﬂ 00Q1DO§E$Tbraodlm

20 and" R mAbgRef TaonE AR 1R BT P ene g5 et o

rod 60 W §df wodd ﬁﬁeﬁyﬂpmbaéas@p@cendm@m othe 16ﬂg%efeldqmpf Isiumpap%fk o28d mlm& S as

a flow constriction at the tlcf end 72 of the tobacco od 60, which is

bel i eved fromiapistighinysbaclichan @%ﬁ%ﬁ%ﬁf%@“ﬁ@sﬂlﬁd@ﬁﬁ% Qemslamkon t he
cigarettegm e t ters
long to fgm I tat éﬁﬁaﬁ% E&Jepﬁﬁ Ie Sé%tgéﬁhgm@f%lrfg efﬁgﬁtgﬁzﬂbd% hough
ot her shapellaaduik ctf;&nﬂﬂpemafa FRAMEH fmthlthmm&omldfemhowmemyi dedttiloss at ai2tfc| udi ng
cylindrical g%llter gs. At the free end 78 of the tobacco rod 60, the

t obacco W&B ef??ﬁfelF T with the overwap 71 are w apped about a
cylindri cal toﬁi%‘%ﬁ&c@éféﬂ@&mgﬁﬁ&ﬁﬁk%b&ﬁératéd% o RPG66Re RdbdcBod §en51ty of
constructed separately fromthe tobacco web 66 and conprises a relatively
short col aproxihatelytO. 17Ttp 101 38rsramdgezes cabit bratiniotes (%@ésrbw\mammfembhfhn A raangd of

on & conyipReRal B S0Per f iR oo R BRE GAP R ol e FRERL M

( pr ef er abiignsiibeire pebferted fod the fviduack ¢fMbde andsin theTitausd TO6K tﬁé tobgRaesPomN a
traveling_ belt and entrapped with a continuous ribbon of ug wap 84 which

i s then gHowevengtisiybs ‘f-%de’fSBWS ithaf e deyyer seddansities Wikallowdhe accp folyEaSedance
h th 84
wi th the %n]%;b%g% ﬁgrte ﬁ%ﬁr of%rofsél%rld p&@é%‘&e Eﬁ\é?@%&@ il a%ﬁfdﬂce‘éﬁ

is prefer oma cellulosic we 1T5tl e or ‘no -2
Sept enber b2audk bt’at@eﬂﬂdaﬁ%dbh?&?/(*hmh 080 dowfrod demsity mjthe ﬁogacoln cdiumn 82)

addi tives ch a | s be owO % nt) pr.e rably little
or no si%ry° ¥t ‘éer pere-cptsd %Vc%s%gg]ﬁ %@611 ?%‘?ﬁ}?bam s wei ght
of bel ow 15 grafoueEos cdihe’2 ﬁib?db@)d ﬂlsmueﬁnéﬁf%mhma)lawbs #Bicarg@ns per
meter squared. The tobacco plug wap 84 prefer ably has a high perneability

in the ratgédgstos istrdinerlegs cemprasnorhborisyTmd mntnﬁpbacccpﬁtegeéheam, in the
f ly f
cor - wood LA Reptel R el RO Ao G LA BB EABRARY Slch

paper s ar favavaiH@vaver, in the preferred embodiment, the cut filler of the tobacco column 84

comprises a blend of bright, burly and oriental tobaccos at the ratio of approximately 45:30:25
for the U.S. market, without inclusion of reconstitifed tobaccos or any after cut flavorings.
Optionally, an expanded tobacco component might be included in the blend to adjust rod density,
and flavors may be added.

The continuous tobacco rod formed as described above is sliced in accordance with a
predetermined plug length for the tobacco plug 80. This length is preferably at least 7 mm in
order to facilitate machine handling, However, the length may vary from about 7 mm to 25 mm
or more depending on preferences in cigarette design which will become apparent in the
description which follows, with particular reference to FIG. 7.

As a general matter, the length of the tobacco plug 80 is preferably set relative to the total
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from Papi erfabri k Schoel |l er and Hoescht GVBH, Postfach 1155, D-76584,
Gernsback, GERMANY; anot her paper suitable for use as the plug wap 84 is
t he paper TW 2000 from DeMauduit of Bui nperle FRANCE,23wPiMPRe2%ddi ti on of

car boxy- met Lyl ulose at a 2.5 weight percent level. T acco rod
maki ng rrach%éémig@gioperat ed so as to provide a tobacco ro$(§'§h@ﬂﬁ9ﬂg%f
appr oxi mateagth off tHe#oliaocrod @0 gnebrbat pewidditis defived hiong thertoagéotrod 60 betiveemthe

preferably in a range of af |east Q. tq 30 g/cc and t . preferably
bet ween aﬁ’Sﬁg"W.ﬁ‘L‘t J %3119%“5?08831?%@8- ﬁ%‘(fﬁ@gg% P foan ‘g‘%ie‘bl’@?l%‘?‘? ef or
the avoi dgeeo@bd bPARSs Bidtnatatd MAd E6RBuEBHioASridfhd fHilORasAk B RE

However, it is to be understood that the | ower rod déensities wll aliowthe
t obacco cEpwrien?4 ofghe wbaacprdifile a greater proportion of aerosol and flavor

to the snoke. C LNg a truc n tosol...
delivery (whi REEI08 R PradLE @gﬁ%@%ﬁ of B ﬁ%’a‘f“é’ﬁ’g‘%?cb@t%@lﬁﬁ?ﬁ?fﬁmﬁ% t he
avoi dancealehg the astre@1dé 6 Wilphelkav@inSeliiéh Blfematest halgRs clehefi®d7. When
densities)., The tobacco colum 82 preferably conprises cut filler of a

bl end of &iBAEESS PrnsTLE Rpsitined pgpinst A algn 83, Withindha fighry 261 acppationcaiierdt ng

bright, b | t if&% r, W ' .
reconsti tH%atlg %ﬁ%%%cﬁ@?ﬁ?%t@%@ﬁ%ﬁg# coq{%nag%égoﬁt%gfb&g‘%ﬁgéé é%dﬂllht] t onal
ci gar et t eregidnaf oorgact Howefewed fo dsr hietter foolpfieirdSe The irbadetifomtptint 96 ligs shown fsiithlacr  of

t he tobacgo.col um, C ri.se bl end, of bright ur.l nd orient al

t obaccos g?ub{fena_ér Wa’Pﬁ:iGoﬂ}gﬁ?}_rpﬁ’i Pﬁﬁ‘f’ gisgrelfe stasiug ltsailfogutt“ﬁléeaaﬂssa. repRgrRAtion

W thout i gEthitsbEbn 6f thé RBARS tbd 60 WEkrt HRACLASIMend DY Wkl 86 efgdbtel kARH NOS.
Optionally, an expanded tobacco conponent might be included in the blend to

?d j us'([j r oBPeaivS hesting temppraticay dringreplking ofthd etparciin a%&;mmm@gtm@mwg od
R g e R N s

nun in ocasistehily foasted ilowmd the tobadtb Rel Gt did saghe phidweigned diktende @8 Giokh M8 Yrey ar y
from about or. nore dependi ng on ﬁr eferences in_ci gar ette

7 to 25
desi gn m?WS\%HﬂPeOtB‘&?a?T?Pdéaﬁa%@ﬁ{y qgpreiee3 it Sy, iegied e & Geblear dds, with
particul ar refmeRRGE, IR Ié:ﬂgﬁ} offhe HBaRo BRBRH AL I &%Fg;[e; BSed fgé\(g%lﬂtsgg];)atng .

tobacco plug 80 is preferably set relatirve to the -26
2004 WO distrr@dsyveepdE Hogen HoREarS5 dnd iy stopof82takeseteotsd seah thasthed®auich t hat a

void 91 i efined.al.o t t.obaccaq r bet ween t he free-fll filter 74
vt ne 1 etk F i B ot e SRR d B B hAR B ocrhSy i EF vt v o of
the tobagisande®s. Gle aldchntSs By WHBE the Rb&erl thothntOS EIpERb S8 theRoiwiot enk he
tipping 62 throu%g the free flowfilter 74 of the tobacco rod 60.

Ref er r i ngufHle petiion of {hetepapgorod 80) it o Tedmsdiio e the isateoteid oterjsplig8.8Bheand i t's
relative &%ée'b‘%.vhich the remainder of the heater footprint 95 superposes the tobacco plug 80 is

referred to as the "heater-filler overlap” 99.

The tipping 62 preferably comprises a free-flow filter 92 located adjacent the tobacco rod
60 and a mouthpiece filter plug 94 at the distal end of the tipping 62 from the tobacco rod 60.
Preferably the free-flow filter 92 is tubular and transmits air with very little pressure drop. Other
low efficiency filters of standard configuration could be used instead, however. The inside
diameter for the free flow filter 92 is preferably at or between 2 to 6 millimeters and is preferably
greater than that of the free flow filter 74 of the tobacco rod 60.

The mouthpiece filter plug 94 closes off the free end of the tipping 62 for purposes of
appearance and, if desired, to effect some filtration, although it is preferred that the mouthpiece
filter plug 94 comprise a low efficiency filter of preferably about 15 to 25 percent efficiency.

The free-flow filter 92 and the mouthpiece filter plug 94 are preferably joined together as
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al ong the tobacco rod 60 is also selected in relation to features of the
heater elenments 37. When a cigarette is properly positioned agai nst a stop
182 within the lighter 25, a portion 93 of each heat €8 XPEMORT2087 wi | |
contact th rod 60 along a region of the tobacco S

regi on of gvgh&?@@gfs referred to as a heater footprint gé&%ihsggﬂ%g]er

f oot pri nt a9smpined ghgwith wiptug verap 8l Bhe plngrvenap L0 BipGlerahly apomus, Ipamteigit t he

cigarette structur.e itself . but.instead is.,a repr.esentati.on . .of that .region

ot Thet t o pie I S e e RS T i SRS ERETH Al il sotnbii,

reach opghgtd aRchedd il GobeidRed 66 by 8% t@?ﬁhg ggnes BP b spdcifibationetmal Hakahdagd 23.
afixe

Because the heating elenents 37 are di stance 96 fromthe stop 182

of the hedandgonysniippplly usedibromalaue thefcigstetip fndystryo SThedipping s O pay begitke al ong
t he tobac r ) L St 96 fromthe free end
78 of the&%}]é‘o"gjgf:eg)g?’%EJIO%%%P%?Q%#%%H%%%%??%nggﬁtsgg%&fs fully inserted into
t he |ighter 25PreRrabiven alghigite 2heonkeungddin afcordaacd wittathe prafdrted eBbodinteat haangt h

of the heater footprint 95 and the dista bet ween the heater footnprint
95 and t h&* &4 i@%aﬁ]@aﬂ&%ﬁéégmwfv%%ﬁ%nﬁwwspﬂﬁ&&lﬁﬂ Fraplugst diet ends
beyond thg%ﬁi@g@z CAccBEdi 1B OheABshc s RN ES BOma 188Y. thBRBly, IHGrek Mol Mler BY of

di st ance he di stance 98 by which the heater footprint 95 superposes
the voi d Bt ighabe rodi6® islak dst Formilang anfl thetwoid kzetweentioir@oiow §lteal Tomd dfeer r ed

to as the,iheater-void pverl ap” 3. _The .distance ich.the r i nder of
the heat oloPFERpite i SeRlid Rovdommity B IRBOE et dntet T aiaf il s
t he "heat giintfoslid £hroxuittlan? nB9longAgd locpd HGh Gt PHEfvalea B B)YnE BBREL SRS a
free-flow filter 92 | ocated adjacent the tobacco rod 60 and a nout hpi ece

filter plO¥riend%teaving Sopmofhedisaienfoot piat P3 piperngsisg therlehacetalug 8dacco rod 60.
Preferably th rLeRs I4l %ﬁ]? EloITIE ' RAEAY] r
little prgssure%Is ?g%&%ﬂﬁgpﬂ;ﬁ?ghﬁqe |%f? encﬁéP}’ﬁ%F%égpﬁgkgc%&gdrocPlﬁ éd} aff"Y
conf i gur athedisirdmtibidofitbe pafodationdibleado3 ineyky stiusicihe ficilkited manafbetmmdgeandf or t he

free flowfilter 92 is preferably at or heiwe 2, to 6. mllipeters and is
pr ef er abl VOFGQ}F”QBEF@%E tﬁ‘&ﬁlu tﬁg‘i S‘%‘?ﬁtﬁ%mﬂ:t@’éﬂ\cf‘ 8&7[1]1? Fiegigfts %QWU({‘T*FFE*“%WHH@E% rod
60. The nRUishkS afiw dnkild8liveB}. UtheHatisrh Q8 BSReLld3, the Senbftst R biPd1 ddagnd | ppi ng 62
for purposes of appearance and, if desired, to erfect sone filtration,

al t hough #mouns ofcateefitlerc verhan (andkeatepvoidpivedap) miay alse be pleniguitddoadinitse a | ow
efficiency filter.of preferably abg > . 2 r ff1 Cl.enc The
free-fl ow '1+dt1%§ Og%s%cﬁ]ag’tt%%r%%ﬁjﬁetﬁggﬁﬁe{%%}?ﬁ' ?eglé? %6B§6%§§&%§%&B?Sé% Br anlaﬁ j oi ned

t oget her bawed tigattiBdphe rohirZ0dddenytiod bf 180t atRCEbABEIRKZA2 a conbi ned
plug with a pl ugl&v\ﬁréa 101.. The plug wap 101 is preferably a porous, |ow

wel ght  pl ug. viPds BEetored cxehagipRoE.SwaYaIS S5 (e filgsriiee pertion 65 Bieopaptsod D) of
o1 gar et t el Bhroxti8icO RIS dosul) st Ak BEDGShy LS 0 Feck? B4 {0 DY

the tipping paper 64 of specificatio are standar
convent i othalfles-flawdidtet T dugtiowhy, tnvegio igap ati¢dsuch thasthe eatFifecttpripp?dpepaper 64

may be el ]:tu::re]t{3 the free-flow filter 74 during smoldng. Other lengths are suitable, for instance, if

manufacturing tolerances permit, the void 91 might be configured as short as approximately 4
mm or less, or in the other extreme, extended well beyond 7 mum so as establish an elongate
filler-free portion along the tobacco rod 60. The preferred range of lengths for the filler-free
portion (the void 91) is from approximately 4 mm to 18 mm and more preferably 5 to 12 mm.

Referring to FIG. 7, a preferred method of manufacturing cigarettes 23 in accordance
with a preferred embodiment of the present invention may initiate with the production of a plug
comprising a multiple of tobacco plugs 80, preferably in a 2-up configuration and enwrapped
with the plug wrap 84.

It is to be understood that reference to a 2-up tobacco plug 80 refers to a plug
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cork, white or any other color as decorative preferences night éuggest.
Preferably, a cigarette 23 constructed in accordance with the preferred
embodi nent has an overall length of approxi mately 62 #FAREPEMOFHHEA 30 mm

conprises tywgofsghd ned plug of the tipping 62. Accordi ngddydelisesiPbacco
-rod 60 is 32 nm | ong. Preferablg, the free-flow filter 74 c[# the tobacco
4

rod 60 i sCePstrpciion puch thahif ibwereshddediatotyp iegas, wewldaender o omptets lobwgepi | t er

74 and th ' or.a

o et or r el LGl Baehe B BLERARLK Ao (RN U Bt Bed D% | ong

and | ocat pilces nednuld hatvideta ppir of lipmsgs623ecnchieptisp fres-bw Glterd2apn@8ih pieavi ng 9
f th ter fopt [ 9 posi ng, the_ tob 80. It is.to b

Under st oofittrdand fEEafige Rt ot OcEREed ol chiotcton Ma BT BT e b8 ca 6T phLg

80, and. }hhendi shbbdihbato N futthe eﬁaﬁgle,ra@ﬁm}:mw&ﬁ cOTRsePGe iR €d tO

facilitate manufacturing and nore inportantly, to adjust the snoking
char act er fesndérdwo e¢mplhis tehiagentotls €0.23, i ncluding adjustments in its taste,

draw and delivery.. The,pa rn_of, hol es .2 the |le h .t.he void 91 and
t he amount of eefé‘f%? B ?cllﬁntf’ ﬁ@bv gﬁdg%lof’éﬁgle%g% tgpgc\‘i?ﬁo?ﬁlgpg\‘%%oéﬂf‘amwtg@o be
mani pul at eghstrautiod ofiSkip tdbacco prR @06 ttRfesttBithaBST alsOpily 6N FENSHGHABCY i N
delivery (on a puff-to-puff basis as well as between cigarettes) and to
control cBE&effeati on of aerosol at or about the heaters. In the preferred
enmbodi nent, t ' ' Af - ' . . agel‘&@ 60)
ext ends appr OQ% ﬁfaé%gﬁ'ytﬁ%m%n&ts gfhgsésoﬁ% 8&% e‘é%g%&eé C gg}ugiﬁ@gl%et wgg&r)\mﬁgﬂgg heat er
f oot pri nma@bneat?d (sucheas b vieding Mowk 9 idbhero rddimaken) whersinwatyfllem@rgierablys provi ded
such that the heater fqot, print 95 dqe ot heat the free-flow filter 74
duri ng SrBRAGR) BB pmef g iR ETSH PLisPesco pB A Qg Rk 3] SmTHRAYEPAE AT | ng
t ol er ancegonBffidis bibbd6F pled Fra B4R is BRn GRREA hﬂH% fslioBSitRINON beafiSand heat

approximately 4 mmor |less, or in the other extrene, extended well beyond
7 mm so asfalsdt Abe puiput e theltelagen wod niakey 2218 thewcat 2 fuiter 524band deliesredbiiacco r od
60. The p I f the filler-fre ortian. (t voi d
01) 1ot Bl g0 8ok BEhISel Pl el kb B ARG suliPl MR Sl

Ref er ri ngadtion plug:tubé combiret.l ‘Thie dutivem tahatketlenin@owhadheliidegHCF gay alieas sddei n
accordance, with a preferred enbodinent_ of the present invention maé
initiate NPERPIRHE HeRIeRTAngRREH tologd the frstdrprer dehith thad-tr ohescoplugsBReco

pl ugs 80, oePLRLRB hihg! ddlifery s4enfRizh O Al Qd | he plug
wap 84. It isto egunéerr%?%og%t %1 t%eﬁr%cg@gg%%%gg?%&%goil ug 80
ref ers topeupktgiub@r2® Bept enber 2004 WO 01/ 70054 PCT/ CTSOL / 09302

construction ch that jf i re.divided into two,pieces ul d render two
conpl et e tobazééﬁlﬁa%’f’%esﬁéﬁ) %?é,'\ﬁ?ﬁé ?ré?héﬂs(rj]é ecl?rﬁéﬁcg‘i} @e‘m?@‘.“i"ﬂ% pRfoma 5 5
tipping plbgabRlterrdd HeMaN 30, 86cH Rtvelthcs miliee 8LEescriMel iHUY. PMAMNA 3817 44Pfo

ti ppi ngs 62, each conprising free-flow filter 92, a nouth piece
Berger et al, particularly at colurm 4. The continuous rod of tubular filter material from the rod

maker 130 is cut at a cutter 132 into the 12-up free-flow filter plugs 74 and delivered to a second
hopper 134 of the Molins double-action plug-tube combiner ("DATPC") via a suitable delivery
arrangement 136 which preferably comprises a HCF tray filler, although other delivery
arrangements as previously described might be used instead.

The 12-up free-flow filter plugs 74 from the second hopper 134 are cut info six 2-up free~
flow filter plugs 74 and the 4-up tobacco plugs from the first hopper 128 are cut into two 2-up
tobacco plugs 80. These 2-up tobacco plugs 80 and 2-up free-flow filter plugs 74 are then placed
in alternating relation to one another upon a conveyor 140 leading to a garniture belt 142. Such
mechanical action can be provided at the front end of a Molins DAPTC combiner. The spacing

between the 2-up tobacco plugs 80 and the 2-up free-flow filter plugs 74 is set to equal the

20,



filter 94 and a plug wap 84 as described in connection with the
partially-filled cigarette 23 of the preferred enbodinent. As a further
exanpl e, a 2-up tobacco rod plug 60, if severed, woul #33e8tea®er 2086 conpl et e

t obacco ro eferring back to FIG 7, production of - t obacco
rod plugs ggolgﬁ|70t0§at es with the construction of 2-up tob%ﬂ@c?gwbggs 80 and

t he est abfiésgbdremound bf woid GppPésiredin thetohpecdh rabe(f dfdhe digdretber23 hpinggaodived.
Preferably the tob 0 is.constructe n.a conventional cigarette
od making - noRHEE3s DAV cotbinerm s e U GOV EE LoD BUERRAER wher ei n
cut fill egonbBycef80 RREVredieBNRRE coifatcdishackOdrRd 3 Mcoted afQTHbbIURIScdHRE Of
tobacco on a traveling belt and enwapped with a continuous ribbon of plug

wrap 84 wiher thegompeassion beltl 4| 2 the gamitesrhgitldarasaive Sisdninabies-fieafilteradugsed.
e, o0 P gl b3 b OMBEESASTHE i LS BBy gl

del i vered e "art angenen I'rs
conbi ni ngtheaalp phegsdehd dk 2aup\obicas phiguBl weulddt readilipippgrehtio@ne ofdatinery. The
delivery gﬁrﬂﬁg_&gemant 126 may. i nclude a HCF tray filler or some other
equal ly s garhpt HPMEY | oad the first hopper 128 with the 4-up

tobacco plugs Ruphdlel ofihd faRhRe Bt Bi08bdntiRhohs %ﬁ&fé}ﬁo’%ﬁc%e@% |rphQyed

such as mass flow conveyors or pneurmatic tubes or the i ke. Simlarly, the
12- up fr efomhladabbin(lt4 thrplghgsseids diskelpruidensi dontralbing foliers gendraldesigndtedm a

tubular fjlter, rad ker..130, ,such as wt e S sclibed i.n U S
parent | oMot gk bricslr 48 b s Heleh o s S (85 i fin g e
cont i NUOUEbBdRGT edbatdebidbars tB%hﬁQﬁeﬁmiﬁTthéi%mﬁiﬁ@m&lmzr od neker 130 is cut at
a cutter 132 into the 12-up free-flow filter plugs 74 and delivered to a

second hopperlikguisg coniinugps Tibhon @b arrerap il iiniseled fgonasbbiadABitrergh@apaTpC! )
la a sui ' . SRk I : | S HCF

;”r ay fi H %r?a?l%%}%ﬁg(&éﬁ{%%ﬂcggﬁ Iver %Slﬁzﬁmg%%%? g %é%gﬁge&éflgg%ﬁ/i%ééagﬁ bed

m ght be pismsdity ofefieagplichbees 155 and thanebediladinal dollérels 8 phihsdirédts theaihbbhef second

hopper 134 are ¢ut in Si -up free- f{l filter plugs 74 and the _4-up
{obacco. PP oS BT en st BE aad perirrlihe anbive B 1dpfae s
pl ugs 80. ofh@s%eBsp tobacco plugs 80 and 2-up free-flow filter plugs 74

are then placed in alternating relation to one another upon a conveyor 140
| eadi ng to a daumigtnassegbiirqughale sagiiare 160eibh sentivaousgibbpo af iohascowep pbendied at

oo B SO i USSR B LML B

t obacco p?hugs e s SEt o equal the

-29 23 Sefilt@phes 72 80god R addhiidRheroR T2 WHith id BOBER athhs butesd hedaduifite of voi d
91 desired in the tobaccgo rod 60 of the cigarette 23 being produced. In

most Mol i HEFTEARerking dpofiredobaceq od 9pRions Lo g vtlie brad 196 19aanesl @g4t on t he

every other 2-up tobacco plug 80 so as to produce 2-up tobacco rods 164 having a 1-up tobacco
plug 80 at opposite ends thereof and a 2-up free-flow filter 74 separated from the tobacco plugs
80 by spaces 91. The 2-up tobacco rods 164 are delivered from the output of the combining
machine to a drum link-up assembly 220 which cuts the 2-up tobacco rods in half to form
tobacco rods of unit length and delivers the cut tobacco rods to an assembly dum of the tipping
apparatus. .

The apparatus according to the invention eliminates the need to load cut tobacco rods into
a hopper of a tipping machine and thereby minimizes damage which could occur to the tobacco
rods during transport through such a hopper system. For instance, commonly-owned U.S, Patent
No. 5,666,976 discloses an arrangement wherein 4-up tobacco rods are deltvered to a tray filler
and then to a hopper of a tipping machine wherein the 4-up tobacco rods are transported through

a series of drums which effect cutting of the 4-up tobacco rods into 2-up tobacco rods and then
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conveyor 140 is set precisely with a collator/spacer drum 139 | ocated at or
about the location where the conpression belt 141 and the garniture belt
142 receive the 2-up free-flow filter plugs 74 and th® $erterbep®¥éco pl ugs
80. O her syplphlegs arrangenents for assuring proper placgpgitsePhosesd Ne 2-up
plugs 74 and _the 2-up tobacco plugs 80 would be readily apparent to one of
ordi nary m%{-up tgbgeqorsedss fuck an aEARBERET §xRoserdhe 4-I0 tabagregedsda meghanidsh
garni t ur ez hel: | i f I . froma
Bobbi n 14 iEeYEh o GoE BSRHARL RS M aph BRERL0MED o fhliiveh ) Gt
gener al | ytidesedifons Rebped haeaira thatebadgo gids einegihb butpinarf tHeABnibiniiny apparatis S
arrival at_the final rol]er 150, which then djrects the ribpon of tobacco
web 66 toWQPfamtt{ﬁ%to AONTQSE afaaagaciired is dirertly dinkefto the tippipedaachine oy e digBus
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Likewise, a glue applicator can be used to lay down intermittent beads of adhesive or
plural glue applicators 156 can be used to lay down continuous beads of adhesive 174, 176 and
178 on the side 180 of the continuous ribbon of overwrap 71 which is to come into contact with
the continuous ribbon of tobacco web 66 at the garniture 160. It is preferred that these
"laminating" beads of adhesive 174, 176 and 178 are not allowed to set prior to entry into the
garniture 160 so the tobacco web 66 and the overwrap 71 may slip slightly relative to one
another as they are folded about the 2-up plugs 80 and 74 in the gammiture 160. This provision
for at least some "give™ avoids breaks and tears in the materials.

Referring now to FIGS. 8B and 5C, the garniture 160 progressively folds the continuous
ribbon of tobacco web 66, together with the continuous ribbon of overwrap 71 about the 2-up

plugs 74 and 80. It is to be noted that the relative placements of the tobacco web 66 and the
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abrasi on which can damege the tobacco rods. The apparatus accor di ng to the
I nvention obviates the need for a hopper to receive the tobacco rods since
the output of the conbining apparatus wherein the tob&EcEBerE8s204fe

manuf act ur ectly linked to the tipping machine b | i nk-up
goRht e

assenbly. The ITB.ChI ne shown in FIG 7, is hard-linkK
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successi OPEE % HemAlskgs 180 and 74. Referring now to FIG B8A, upon their
arrival at the garniture belt 142, the plugs 74 and 80, the tobacco web 66
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web 66 asseaBBs efihbyobabiR vidbles s3RPlo wiaindite thé 8pplicdtidrSofagnetivelto arhatine of 72
anchors the 2-up tobacco é)l ugs 80 and 2-up free-flow filter plugs 74 to

the ri bbdheﬁbaqcéﬁ%ﬁfﬁmwé% 6. Likewise, a glue applicator can be used to
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be used to | a&ﬁfg\%ﬁg%gﬁﬁe@%doﬁwﬁgﬁ%c tf%tﬂgdlﬁ[g% egjgi gl ng{j&?ﬁ@éﬁon%t he
si de 180 ay# dcekcmoltlbeluods o'¢lbdkqresitibnsovletive ta phe/ctosstsedionalsfotno ofiba-upnt o

cont act vvllth7 (fﬂg é | nuous rli(fnbon of tobacco web 66 at the garniture 160.
It is prafeFddnfRAat Ph8etel8li nat i ng" beads of adhesive 174, 176 and 178

are not al | oweghe RSl dahdsfle f&x%lmhés}i/velbeédé 1?@@76%@78”!‘?21:&@ 1566k §Eq1ﬁdﬂe
t obacco web 66 and the overwrap 7 y slip slight relative to one

anot her a%ar@h@}aew@mb aﬁ@zialaaixbﬁrom ﬁ@ﬁ@ﬂhﬁta{ﬂhu dée B@dzﬂf a@dirgived9@ ise garniture

160. ThIS av0| an rs in the
mat or i al ST sfthe 8l R GRRE weL I i bAT R gt

progressively ﬁfdﬁbld.ﬁlgtth@ pettddrRuBUSiment, b]b@ﬂtpﬁfoﬂtnéJaﬁmmmbp;ﬁLGam§1@getdper W th
t he conti nuous ribbon of qverwap 71 about fhe 2 E éﬁlugs 74 and 8Q. It is

to be not'8BREhERd Rl GAayhieh is drrpily diskedip & cateh drgn 2 drpeinkamassenihe - 31
23 Sept et #QQran WO 204 RS AR LOPRRR as a Hauni Max that has been

modified to operate in the manner as described with reference to FIGS. 10A and 10B. A
preferred layout of the modified Hauni Max is shown in FIG. 9. However, other tipping
machines or the like could be arranged to execute the steps of cigarette manufacture that are
described below.

Referring now to FIGS. 9 and 10A-10B, a hopper 192 of the tipping machine 200
receives 4-up tipping plugs 62 which are the product of a combining operation 194 (FIG. 10A),
wherein 2-up free-flow filter plugs 92 from a tubular filter rod maker 196 and 2-up mouthpiece
filter plugs 94 from another filter rod maker 198, such as a KDF-2, are combined, together with
plug wrap 84, to produce the aforementioned 4-up tipping plugs 62 (a plug which when severed
into four pieces provides four tippings 62, each comprising a free-flow filter 92, a mouthpiece

filter 94 and plug wrap 84). The 4-up tipping plugs 62 are delivered to the hopper 192 of the
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overwap 71 are slightly offset fromone another so that al ong one side of
the plugs 74 and 80 an edge portion 182 of the overwwagﬁgl extends only
slightly beyond the adjacent edge of the tobacco mat epEbERtM| y at
about 1 mllinmeter or so, whereas along an opposite side of the plugs 74
and 80, an WA@E’pYrti on 384 of the overwap 71 extends aPCT/E3030938kver al
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ti pping %%Hﬂefé?oc%@ﬁedﬁ@cﬁ%ﬁ!ﬁév&udﬁﬁh&ﬂoﬂﬂc@%dﬂbﬂﬁﬁedﬁ% A il mquvﬁ product

of a conbining operation 194 (F wherein ilter

pl ugs 92 dlpckmilsg direddighand #¢ ¢.er rod maker 196 and 2 up mout hpirece filter
pl ugs 94 from agn 198 2. .are ned,
together with ;E'gﬁ%wﬁ ﬁd getﬁe ?&gmnﬁgerto rc[cﬁ%le Onrf)flo %on&tkﬁp 'iﬁ(aﬂlfrh

pl ugs 62 %22 iph uglsﬂdﬁdﬂim }zﬁnemlnslemrsﬁeh thé tdbacch mtrs oﬁlo&ﬁeﬁexpédiﬂpodaﬁ Thehain
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r a
and pl ug Rfdlr%oﬁe gitfie trams r@'“ﬁ‘b 4 5 PrgPesly pgienighe @P@’Cﬂ Eds |64 E’d"ettﬁmi freedispper
192 of t hge ndd cibpontR! AHBBer 28P%e of the transfer drum is to allow the tobacco rods to be

properly passed so a desired delivery of the tobacco rods may be achieved due to the rotation of

the various drums. For example, the drum 232 in FIG. 9 currently is rotatingin a
counterclockwise direction.

Next, the tobacco rods are transferred to a swash-plate drum 226. The main purpose of
the swash-plate drum 226 is to center the tobacco rods, and to properly align the tobacco rods,
before the tobacco rods are transferred to the next component. Subsequently, the tobacco
rods are transferred to a laser drum 228 which can be used to form perforations on the tobacco
rods. The laser drum 228 may be set up as needed by the user to create perforations either
circumferentially or longitudinally, but in the preferred method the perforations are positioned
circumferentially. Any type of laser system may be used that can accomplish the objective of

creating perforations. However, the perforations can be omitted or formed by another suitable
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WO 01/70054 PCT/USOL/ 09302 tipping machine 200 by suitable delivery
arrangenent. The description of further steps in the preferred nethod of
producing the cigarettes 23 will now be described wi t4® Se@feawem84t o t he
rel ati ve novenent and position of the cigarette conponents as shown in

FI GS. 10A- W@BL708f4% h cross-reference to respective drum BEBUSWAER0Al ong t he
nmechani cajecipaganay of the machine 200 as shown in FIG 9. FIGS. | OA-10B

i nclude dashed lines that bear designations which correlate to druns in
t he machi ne 208tefpassing aewvrd thtdederydram 228, thatebaRo ppistestitansferredoid apoitingons 164

are trans r irect.ly fromthe ¢ I_ni appar.at.u to the . drum.|ink-up
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the drum | i nk- Iq‘t;%{%ssen‘ol y include flutes for_ receiving tobacco rods and
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it is desired Aftw thedbeasseradh 60,08 vae e, to o methalesitaddydlicuser, thedrbaaa radedi,

d LI f bac. ds f d
anothor . (el b 338 Pl &7 ARG pRebt B RRGp Pp

t ravel i ngsebiraa tied WoOKubaseo Bils 6% 60'aR crofte @ BRacE betivedmoth ivedseBactPrddy 6@ B0adj acent
drumrotating in.a, countercl ockwi se directjon after which the tobacco rod

i's pi cked @i byP HPRIPGPINE B2 B1Y Rgplpspddn bewerds e tabacertadsl4d so on. As
shown in FI G fhe thhfiohBik R8RS Med Qith ﬁfe%séecotﬂi@gstag?%gg@.t E9§S4_ té%p{)iﬂ%not he

catch drum 222 is a transfer drum 224 whi ch ‘trans e toba ds
ont o t he plaga 62l thednpper THeamdelivered wnivodbird futtitgedrim 43 foad cud indotv@R 2-ups t o

properly I, to rods 164.to. b ransferred to th e
conponent &Igpﬂ?rﬁrﬁlﬁ%"r B ar % gagdéog%cﬁg ne TPERS %u(,g?mg ORS¢ E—ug IfTeS"\Hofvﬁﬁégf g%ﬁtc co
rods to bene gpd,opentryilylass@dd-gomeuthisiederfder Pednd\vesitierafud he-ePaRaQ2noHs may
be achi eved du %@ the rofation of the various drunms. For exanple, the
drum 232 ¢ '?rIQP%O © SPrwRIBPNEL4Pot ating in a countercl ockwi se direction.

Next, the tobageo e ol SACIHISE0 1R BeS YWAEA R L SlaBind GHIR 226mgThe main
pur pose of the svvasq%-t%Fatgrg%rum 226 is toecenter t he tngbacco rods, and to

proper | y @ignethon helignolsaiodem246isThe dhighesttwotupdipping abigs 2¢Gatsl 240'ere themsf er r ed
to the next. g0 i uen eto co. rogds are.transferred to a
| aser dr u&ﬁﬁlnzf_g&)vx/ﬁ]? (@%ﬁﬁ%&’%@%&g@g& E%ﬁ%nr?na 5%1r roé‘%?nooﬁgheoaﬁsef%@%fgggo r ods.
The | aserasdo inn 2@ Iveytifensited fa0asd pdiecptalbybdheniisegairk of @paatketobacco
perforatiqgns either _circuynferentially or longjtudjnally, but in the
preferredﬁﬁ%gtﬁf%égt AL s &P I}Sg{niogﬂgs é%ﬁﬁéﬁnteﬁ‘g’r@ﬁ? ofthe Eﬁﬁ?ﬁ@?gﬂﬁ%&’ e Any
type of | Ashds¥stheFbBYP &ltbis 88 of PBhup ﬁﬁ%’ln@ﬁlﬁﬁ%b iRk IR wORleRCid 9Fg Of

creating perforations. However, the perforatirons can be omtted or fornmed
by anot heferaraied agr ef tolggco rods 60'.

Next, the aforementioned components placed at the assembly drum 238 are transferred to

a swash-plate drum 250 whose outer rail pushes the associated pairs of tobacco rods 60, 60' into
abufting relationship with the respective 2-up tipping plug 240 situated therebetween,
Meanwhile, a continuous ribbon of tipping paper is drawn from a bobbin 254 and directed
through a glue applicator 255 and severed into double-wide pieces 256 at a cutter 257. Once the
cigarette components are positioned by the swash plate, an edge-portion of a double-wide piece
of tipping paper 64 is attached to the respective 2-up tipping plug 240 and abutting portions of
the pair of tobacco rods 60, 60' so as to initiate connection of these components to form 2-up
cigarette rods 252. The tipping operation is then continued on a roll drum 260 which rolls the
double-wide pieces of tipping paper 256 about the 2-up cigarette rods 252. The 2-up cigarette
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23 Septenber 2004 WO 01/70054 PCTIUSQO /09302 technique. After passing
around the | aser drum 228, the tobacco rods are transferred to a cutting
drum 230, wherein the tobacco rods are cut by a cutter2Y3fpterdsos¥t. In the
preferred apparatus, the tobacco rods are cut by a cutter which is
rotating i WAOH¥cti on opposite to that of the cutting PERUIRLB02

Pref er abl yds b81Lar6 tHeh Goansfitcd t6 Mam! H366Reih @ Pardifly BRctfofalihR e GrridRalfA MM
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from the DRpREs 2% AEE M 6ok § EnARhOdram B Eflore@lch b psir B HERrafe 28 Righ Lyt
into two, 2-up_tipping plugs 240 and 240'. Each 2-up tipping plug 240
conpr i sesframpadiypithesedsIGwAt i raing dmma264, enveofdhretigareticed 1sdurhed dndeligred 2- up
nmout hpi ecg..f 1) t nother 1-up free-flow filter 92 at the other end
of the Zﬁbt{‘ |eﬁ)§{eﬁgfép u%‘?%lo. The 2 two-up tipping plugs 240 and 240' are
then graded atThe cttathiongst@sn of &ddrettns A3 paldugudeitbnothe dppihi eacet 200ise246. The
aligned t -uE ti%Ei ng ({)I %%s 24022Frg|d‘?2j 0' are then _transferred through an
accel er at OFeoHF pPaRYS 60t Piratnrs2eP apbiralysassmagises HOddmBimreat ke 888 so  as
to | ocat emhiifactmitR shdilisng pl ugs 240 and 240" centrally between the pairs

of separated tobacco plugs 60, 60'. At the conclusion of this operation,
on each fl ute lbwilthramdgsiopdihyt any iype28gerfarsting systers carhpsised tophoriedes | ow
L0t en Rl oot bk i AL A Do UM B8 By

pl aced at tht filserande b prefetiied perdBing sestém dnslher patbrithng sgstanyasdiy gbrads@f dr um 250

whose outey, rail es the,. assoclate airs of. topacco rods 60, 60" jnto
Abut i ng VaieheanRiipls il Bkt do choies bwgeire 06 Nevarag om0t R oo

t her ebet wWestaseMpafortlink Bystdin GB1h idYsaiserdiliRoRB1Ble Adrh Pl MPARSKenbsy AGaWn from
a bobbin 254 and directed through:.a glue applicator 255 and severed into

doubl e- wi Weatyst iadlembpegs Gemagy ¢ Aeeasding tyihe igHentionfbe lagdr gestant ean begsgsidnbnms ar e
posi tion ] = | on. of A\ ' of
7 ppi ng. picsoletof SoiSy il ks Ao HASHRR Aol by BN B0 WIRA BLGES,
abutti ng pomtbining amfaratitshed pdppingfppaebac toedditids, £0thefauns H00Hsset gysteni danat e

1 ppi ng. Rt fogfet e BRBRR B i eIt d of YO B O PSS BITIoE T

doubl e- W ¢g: dFiiRaRpin@fappdrRd. Ny paper 256 about the 2-up cigarette rods 252.

The 2-up cigarette ) .
As shown in FIG. 11, the laser perforating apparatus 298 includes the laser perforating

dram 228, flutes 302 for holding tobacco rods (or completed cigarettes in the case where the
laser perforating apparatus is located in the tipping apparatus), rolling cams 304 which engage
the rods/cigarettes located in the flutes 304 so as to roll the rods/cigarettes from a first portion of
the flute to a second portion of the flute (see FIG. 13), and a laser beam directing device 306
which splits a laser beam into two beams for perforating two locations on the tobacco
rods/cigareties. The preferred location for burning the perforating holes in the 2-up tobacco rods
passing through the drum link-up apparatus 220 (or in the tobacco rods of the completed
cigarettes) is with an area located 4 to 20 mm from the end of the tobacco rod at which the
tobacco plug 80 is IOGatfed. With reference to FIG. 6, the perforating holes 263 thus formed will

pass through the tobacco rod outer overwrap 71, the tobacco mat 66, the overwrap 84
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-34 23 Septenber 2004 WO 01/ 70054 PCTIUSOL /09302 rods 252 are then
transferred to drum 261, wherein a plurality of perforations are optionally
created on the 2-up cigarette rods 252. In the preferr&PpHEmpa 494t , t he
perforations 263 are created by a | aser system The perforations 263 are
oriented citelHP®¥entially around the cigarette rods 252CTUHH0%P%
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per f (r)T{) i’it i bﬂimltlfhllmr dngt sgmba);eﬁrst athsoradll 4 dorldefiecting B podiiod bﬁt(];db&hﬁﬂ 3 ik alfiost

asse y 220 | ocate t ween C i ni ng apparatus_and a tipping

appar at usl.‘%nﬁ H o8 t mﬁﬂaﬁaﬁﬂégorr%ﬂ?ﬁﬁnseéeqoa erigy e ianbeaa’ l2de as&ead t o burn
per forat i fs 390! @3 airfuf, ﬂn@péﬁféﬁﬁﬂé}@nﬁﬁgeﬁleﬁtosﬁp\bﬁhﬁﬁ@ﬂ@%‘i&%staepaﬁlofﬂeﬂlﬁcat lon
near the exit of the tipping apparatus. As shown in FIG 1I1l, the |aser
per f or at i e BpBawdehasc9d 1phetilonsbienstiser thefesrendethtrsefit i ng drum 228, flutes
302 for holdi r r completed.ci.garettes i.n,the case where the
| aser perfor atr)lt:111 ﬁ%ﬁg%ggtr&gtcglggﬁ és?&%%é’?%é%aﬁyfi ﬁsélggpe 14 onglﬁlpeéjrﬁﬁ?r&%[} &‘er ol ling

cans 304 twbicchrodngAgerdiigie apoefernal qpbodineas tHedssat @ @rdgranihiel tb biiincl® 1304 so as
toroll th

1 ods/ ci eLtes ma:.first portion of the flute to a second
porti on ot_f"??slli’év’iﬂ$ ity gﬁﬁé’f)ﬁﬁ e gy intodhe puter surdase obeashiabriceced: nipediolE ca 306
whi ch spl bdoBddda 8 smBRAM bl QoL aIR AR arR8l HRIAEIAGrdhliof RERbARES ON
the tobacco rods/cigarettes. The preferred | ocation for burning the

per f or at i 1@ afbiepanding qrribe lengip of B daserputse shidth fthe emennt pfittoe Bie laskidis drthen | i nk

up appar at ys.. 22 ' 0 £ ) . cligarettes) is
with an atrogapI %ég%éfegop %thgag)ofh?}?n&%ﬁloor%ﬁ%ﬁ%mg r%ﬁlgf% E@%%&?%%agg%%&i?’g At whi ch
t he tobaecwdipbiyg F8hdrsthe moadrectys Mkl proefded erleggitudinkilspabed dpkue Ieatidner at i ng

hol es 263 thus formed w]l
along tﬁe tobacco rod. Fjor example, a row of perforations could be provided at a location about

4 mm from the end of the tobacco rod and another row of perforations could be provided at a
location about 7 to 12 mm from the end. Moreover, by focusing the beam such that the focal
point is inside the tobacco rod, a pair of adjacent holes can be burned into the tobaéco rod during
each pulse c_)f the laser, i.e., a single beam focused in this way can provide a double row of
perforations extending around the tobacco rod.

In terms of operational parameters, the laser system should be capable of penetrating the
outer layers of the tobacco rod and provide a desired pattern of holes while the tobacco rods
travel through the drum link-up assembly at speeds capable of producing over 4000
rods/cigareties per minute. As an example, a 300 wait laser having a pulse duration of 1000 uis

can be operated with a pulse width of 200 to 400 us (the amount of time the laser is “on” during
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pass through the tobacco rod outer overwap 71, the tobacco mat 66, the
overwap 84 -35 23 Septenber 2004 WO 01/70054 PCTI[TS01109302

surroundi ng the tobacco plug 80 and into the tobacco pAARePBODErIGE 12 is a
perspective view of the apparatus shown in FIG 11 but from an opposite
side theredfOR™¥own in FIG 12, the |aser beam di rectl?ﬂ’%@yp??E{)SOG

i ncl udes e bAediGirfitin) Meibtaiea e wﬂﬁm@leﬁmﬂoﬂﬁdﬂfo@dﬂohym@m -e@b®caral f ocused on
an indivi dual tobacco rod 164. Further details of the fo @QS device 308 can
be seen iWrvelegd ﬁn&@@ﬁm}’ﬁwwﬁ fenf foroquse (0 REAREGs BE
directs amhafeui@ ch%ﬁten%adahﬁé@ovpemﬁe%mheﬂ.%@mﬁe@lfoﬂa%n@ﬁ bdirotyBRCCO

rod is rotated about”its axis along the surface of the qute 302 by the
rolling ceaebtdge. usmgepuhsmdﬂ@ oiA00us hidewdver, $hecactnakprasigr spftings gepdtwilldegand ( not
shown) whic eliver a am during rotation of the
obacto. e hepRUSHE RS 80 Kot wibstiiificute

eamis shut off until the next

tobacco rod i FIGNI5shb@E abiteMatidlay@idbea Edibifies hpantisqDAPYC) heD, béiakup FIL5 14
shows a beam 312 fromthe |aser (not shown), a first mrror 314 for

def | ect i n@yfizst lsesr pridnsatipee stafign 6%&1113&% ﬁ@aaaﬂfsu@/%%x S) #i¥s 2 8°£and la5eg PETr@lingn
mrror 31 y S REAR £ d

| ens 320. §a&{sﬁéog2§3g?$ﬁ%%ng beam S%l??{r&aﬁ%ﬁ ant lggn%]ﬁgﬂs@h%\%%g?%%%ﬁ%g
directs aclpaﬁttesoﬁs biwmthe@ﬁﬁi"(t% CRBYAYS t@b@omﬂsmﬂ dt@ion perposlimiapinstheear

the free there er C de any

desi r ed p‘gf g?na]fllwé’ﬁ%ﬁ%? B%)cﬁ? f"g‘rﬁ %ta%thﬁg} @3%50%8 &Sg‘gpmg\c@(ﬁ ﬁ“{ hg to a
preferred enbaglismerd undeRiRol 88Ethe pfesdit @FERIvABRLEYe chipodiddinl dhe? dpeciiivlfegnshavi ng
a wdth of about 0.06 nminto the outer surface of _each.tobacco rod. The

hol es can®d{REccsTsdRs ‘&Féd“ﬁhﬁutélem@ﬁ forp Gi spirit pgspeopkehriaplerisics efae SR ound
the cir cul&fishCrorWarhiNg, tho d%@ﬂn?@&rﬂﬁﬁ?ﬁ% BQre@éhﬂgﬁﬁd't@&ﬂHﬁfe‘Péntt he
| aser pulse wdth (the anount of tine laser 1s in the on" portion of
a pul se cwuliipes ofpiegsl e’dtl;mhghdhe dlhréoshcﬂ pecifies cpﬁ@n@iapmaéb@ng pegferggilranetof on

oo t o PRy LR o e Ml R GO P R BB RIS e

a row of ﬁ@dhﬁxﬁ:ﬁ actrlemnﬁg)mb dlsﬂeseﬂrpﬁm‘:bﬁed;daﬁloﬁaﬂypﬁmﬁaIMu@meIesrﬂmghnbﬁr omt he
end of the tobacco rod and another .row of erforatl r;%ﬁcou OVI ded at

a | ocat i SressBasrerlepingublrmbgt vt dhosh thet Ny By &t D& beam
such that whiieint 86&Hon R Ten iifisir&d AR d%&ﬁbé@ﬁaaﬁ&ﬁddh%jmtﬁ‘vﬂﬁ!uﬁ ﬁi‘en%ﬂl acent

hol es can be burned into the tobacco rod during each pulse of the | aser,
i.e., a stmiidimintsaihis weesizgdd that ramietonsapd ehenggsmenyi bganage gt withaw of
perforati n od. In ternms of operational
paraneter%ﬁgPﬁéhﬁgggggggg %%?%%gﬁ?ﬁggg%%§%2b|e of penetrating the outer

| ayers of the tobacco rod and provide a desired pattern of holes while the
tobacco rods travel through the drumlink-up assenbly at speeds capabl e of
produci ng over 4000
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rods/cigarettes per mnute. As an exanple, a 300 watt |aser having a pul se
duration of 1000 its can be operated with a pulse wdth of 200 to 400 pus
(the anount of time the laser is "on" during -36 23 Sef%apiraibepZf4d WO
01/70054 Rgdbyaddd 44302 the pul se duration) to obtain a g Oﬁ%% doubl e
row of perforations in a 2-up tobacco rod traveling through the dzrum

i nk-up a&@&b‘i—‘?ﬂ&@—déﬁspeed sufficient to produce 5000 cigarettes per
mnute. In such a system a double row of 24 perforations with 12
perforations in each row can be obtained using a pulse width of 400, us.
However, the adt ualAmpelesricat ehtkingsystesembmpiribingdepend on the particul ar

| aser system and the,set-up associated therewith. ,F 5 ghows a schematic
| ayout of a conbi nidfEEBTLPRPHEDE Bﬁ}g?%togﬁf@? ngtpqrﬁg}iy%ﬂeﬁo'z tobaceq materiplyg er
per forati fohssb abife Ml totfcdd BR bBicR RRPAAIMSA Mﬁa%c@m&l%éﬁo@ sag&aed | aser
perforatin station 408, and a conveyi ng apparatus 410 for transporti ng,

| oadi ng afvdaqsa eddbppiriien heies 4djasenitadibe end gfvaistaigaecttepandshown, t he DAPTC 400
conveys tobacco.rnods in.a directi.o r.pendi cul.ar_to the jrection in

Wit oh ¢ he 1 obatisi® SarePe Pl il Glc@linRE PERRLT Fauhin i firofeh il e ¥ine
appar at ussaid heates elefehtg sdidightert atsdina bt leRepptidRaadcivenydridatsitesray be

enbodi ed in other specific fornms and process the use wi thout departing

fromthe spiri%idgigaetieand saif Lightsy beimeapytyalycasrapged;sq dhap dspibe cigarsliet i on. For
1 or ont b BB <t clbiil s8Rer Ak A0S HEYRE & SEQRLIANY BbckiBellt

machi nes Iksstb@brign pf thedilled thbaoweaodportion;di nary skill in the art, once

famliar with these teachi ngs, ul.d be le to sel ect other, machines for
Lratut gt he G a s Do s mepilt oS 154 g (e ciealHe Ly oo

m ght be re8¢il&li8daid tichteR Saill oL 85d HFGaiiiiabeRE ifcbRigedM t h those that may have
a filled central portion. Thus, while the invention has been illustrated

and descri bed saifl dgregtedasiedngp eonewd persuaions ef afirsdgcationplogs aaid filed tobadce
recogni zeg &)Iaﬁ}o vari ati ons and changes nmay be nade therein wthout
departing fi.‘o the invention as set forth in the clains. 23 Sept enber 2004
WO 01/ 70054 PGS t3B303 fredbdperf@atibhanlonglsadidunfilled Atbacloaod porcia. snol dng
system conprising: a cigarette conprising a tubular tobacco nat partially
filled with tobacco material so as to define a filled tobacco rod portion
and an unfilled t obacro-4@dsROLELAL: shdlifly fsREL cohHRRECAbRL, R Anl QRRET N
adj acent a free end o?ﬁgai?f %?gar’ettg; angd 3}3 ﬁ?é?’uter COWBF%S‘I) ng an
el ect ri catippiegatieched|ie pinpedand partoyof ead fobacce kel s2id thkdop red¢aaising:  sai d
heater el ementy i Bhobiodhel b MR i) oSk 30 bt £ldeknd SERLG03) ¢
rod portion and an unfilled tobacco rod portion, said filled tobacco rod portion being adjacent a

free end of said cigarette;
said cigarette including a zone of perforations at a first location along said filled tobacco
rod portion;

said cigarette being free of perforations along said unfilled tobacco rod portion.
3. The cigarette as claimed in claim 1, said tobacco rod further comprising a
cigarette wrapper disposed about said tubular tobacco mat, said perforations extending at least

partially through said wrapper and said mat.

4. The cigarette as claimed in claim 3, wherein said cigarette is adaptéd to receive

thermal treatment along a length portion of said tobacco rod corresponding to a heater footprint
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said cigarette and said lighter being nutually arranged so that when the
cigarette is received in said |lighter, said electrical heater elenent of
the lighter at |east partially superposes at |east a 33depleoweni00éhe fill ed
tobacco rod_portion; said cigarette and said lighter being nutually
arranged so"PAY{%fhen the cigarette is received in sai dP¢VEWERB2 said free
end of saofhnelegaicaitlighter,Saiddalgtictettionsphdadd & ipfhdeteiniifed disthicd ot saidzrRendf
perforations at_a first |qcation along said fil]ed tgobacco rod portion;

sai d ci gaP¥tieofsaidigparsoan d;%?tfl‘?ﬁag‘?q fisidzprsy PEAPAtenTbENg skecedBRiE €84 od
pOrtion. gee ddG 6hAd Rbhco Add PirsEdifilck hiAbxiSRl fal Y SACHRead el AsBBe@
tobacco rod and a filter tipping.attached to ti pped end portion of said
t obacco rod, said tobacco rod conprising: a tubular tobacco mat partially

filled with tobacc nat efi al so as t.o define.a fil.led t.obacc rod portion
bnd an unf 11 o8t onmerbrds d s Rmein el § ebfitield S PRREE 11 #PaH b ng

adj acent thernfal @eat@ad alvhg 8 dngthiogioneif bAd tobaded red @arkgiohéing icd hidieAhofprimpne of

perforations at a fjrst I qgcation along said filled tobacco rod portion;

sai d ci gatfeeleeicpllighter. sald dnefhnoriymspicsha Peedemgniacd dstanse fomeaiddis 8¢ o rod
portion. Suidd\ér sGi96HaBld18d,8idHrA 14 & s 2hiB ok pes ﬁa@o&%%g'g@cg@ﬂomémrt her
conprising a cigarette wapper disposed about said tubul ar tobacco nat,
sai d per f becanid ohsaidiobanad ravcp frst diganse grepar thamsakdpredetarngied distadcanr apper and
said mat. 4. The cigarette as clained in claim3, wherein said cigarette is
adapted to receive thermal treatnment along a |length portion of said

t obacco rod coé.r esprtedigaetic@s dlained i:eElaibom) dkiei saiBgdlicSephapRb I reddd4 WO
01/ 70054 PC%%%JSOU 09302 f an electrical lighter, said | ength gér tion
spaced a Pragbieatnsn alpngpdygihnoriongisad iofagep & orgspopdipe fomtisgter ©8iEt obacco
rod, sai doffanlefbtric ARl Raid ieng forfMiBacRl a?i%ﬁét@:&aﬂﬁéd%‘s’ia&%@h@& sHa3fe8dnd r om
said free end of said tobacCo rod a first distance approximtely equal to
sai d pr edesrésneiised tetiagtoand saidsirst vetian arid vons of perférations deing sppked o8 said
wherein sgid ci gar e | dapt to.receive, therml .treatment along a

| engt h po%ei‘egg og th%%’a °t g%%c@% Sgﬁ‘c%]o Srtglgtbsoahdd?rﬁ%%%mﬁdﬁggafl%er. footprint of
an electrical lighter, said |l ength portion spaced a predeterm ned di stance
fromsaid free_end ortion of said tobacco rod, said first |ocation of

sai d zone of p@rfor S SIS @f ﬂ@iﬂ?f}é}b_@ﬂmﬁ*é‘ﬁff}@‘é?‘ﬂ@rﬁs%épélﬁﬂl%ﬁsai d tobacco
rod a firgluffedBanesattipat hbBOM saRitchubk e3840 ikt ReLkeddri180366n alfng HE
cigarette as claimed'in claim3, wherein said cigarette is adapted to
recei ve Elifdriphiccaod pemientsaid| voarpencdverieg faidsoeitiolss of sai d t obacco rod
corresponding to a heater footprint

8. The cigarette as claimed in claim 7, wherein said tubular tobacco mat comprises
a tubular base web and a layer of tobacco material disposed along an interior of said tubular base
web;

said mat holes extending through said base web and said layer of tobacco material.

9. The cigarette as claimed in claim 7, wherein said mat holes are approximately 1
mm in diameter and 6 in number, arranged in a row and said zone of perforations comprises one

or two rows of perf-holes, each row having 12 perf-holes.
10.  The cigarette as claimed in claim 7, wherein said second location of mat holes is

spaced from said fiee end of said tobacco rod a second distance of approximately 7 mm and said

zone of perforations comprises at least one row of 12 perf-holes spaced approximately 12 mm
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of an electrical lighter, said |l ength portion spaced a predeterm ned

di stance fromsaid free end portion of said tobacco rod, said first

| ocation of said zone of perforations being spaced fro#f aRfethbef 2094 end of
sai d t obac [ first distance |l ess than said predeteryn i.stance. 7.
The ci gar eﬁ?goggoo(% aimed in claim3, further conprising ﬁ&ﬂ%ﬂ%@? y of

ci r cunf erfeo sad fige endaced- apart holes in said tubular tobacco mat at a
second | ocation along said filled tobacco rod portion, said w apper
covering said mat holes. 8. The cigarette as clained in claim7, wherein

said tubul ar tphaccrhetidarétRAPEhBRE in slain!DUiltotireErodg iR torprisapey  Of _
tobacco material disposed along an interior of said tubular base web; said

mat  hol escigaxetieTaapryr dispesad pboyhsaid Whular ipbascemat, saifl genforgléqns sxicpdingtdenst
materi al ... 9. i £k j inclaim?7, wherein said mat hol es
are appr &)ﬁ%&gggﬁgﬁéf%mﬁpeg?%%%%nd 6 in nunber, arranged in a row and
said zone of perforations conprises one or two rows of perf-holes, each
row having 12 perf-holes. 10. The cigarette . as.clajned in claim7, wherein
a0 second Tobat i oHbesTERiE %hgrEedi B L SR AR s ABHA oot
tobacco nignal S&EAGH afbhg bhakeh ﬁb‘iﬁcﬁﬂﬁrsﬁ& kdPRERI ¥ Zor?@%%@ﬂﬁlgst@hﬂeat@l%&pﬁﬁt

perforations conprises at |east one row of 12 per ol es spaced

appr oxi matfeh gledtPicahligh®g s2i@ IS pontiwy sp2@d 4 rradeeoningd dsnedrmUSHE feode2 from
said free end. (1. The cigaret as.clainmed in claim.2, said to co_tod
Furt her - ST oG b Roea g B R PSR Hoble Bbtip iRl el R v o
mat, sai dideend of &id bscce ¥dEN st @stadce lapRGtimair dquall th ¥aitl Preduighnised dstaicRpper
and said mat. 12. The cigarette as clainmed in claim11l, wherein said
cigarette is adapted to receive thermal treatnment along a | ength portion
of sai d tobaccp, r 0dnf0sdARAR Mt ofind PR Merch PO ALikLue Bhabadb REbLECE
lighter, said I'ength portion spaced a predetermned distance fromsaid free
end por tthemabifeagraérd atoop adengthr ppdijonsHisaid tobasto rhd catdspondofg te aihchterdhatpoht
perforatiqgns pei.ng,spaced . .fromsa.d free end of. sai.d tobacco.rod a first
G 5t ance S5 PBRrHAERGS Sid e Rl opted garaeimpistd i ehdtes sib Boafid

ci gar et t gyoRfondrahilRbabdd 68,3k fkdt.Io0aReH 6F RidSBhéloGicBfaBbAEh ik PaRA R {20
receive thermal treatnent along a.length portion of said tobacco rod

cor r esporfEresgd pbsail thbapee Fodf aplirsiystance gespicn thae pad prelletapmingdghstance. said | engt h
portion spaced a predeterm ned distance fromsaid free end portion of said
t obacco rod, said first location of said zone of perforations being spaced
fromsaid frekt endhefcigadid at clbiaseddn tlaih &1,fwWhessin diddigaete igadptedno tdeeine sai d

] [ . 14. Th [ | ai [ laim 1 [
g;?geé Ieg 4 Wnedleﬁd%agl}:%ﬁ glg;pga I ;gagt%; v rsa%%i&o%a?c% rgd gcgrrrgesgonldlr}lgcto ?hggter]footggr?tr en

of an electrical lighter, said length portion spaced a predetermined distance from said free end

portion of said tobacco rod, said first location of said zone of perforations being spaced from said

free end of said tobacco rod a first distance less than said predetermined distance.

15.  The cigarette as claimed in claim 7, wherein a second perforation zone is
established at a third location along said tobacco rod;
said second location of mat holes being between said first and third locations, said second
location of mat holes is optionally spaced from said free end of said tobacco rod a first distance
of approximately 7 mm and said perforation zones are optionally spaced from said free end of

said tobacco rod approximately 4 and 12 mm, respectively.

16.  The cigarette as claimed in ¢laim 11, wherein a second perforation zone is
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thermal treatnent along a length portion of said tobacco rod corresponding
to a heater footprint of an electrical lighter, said |l ength portion spaced
a predeternined distance fromsaid free end portion o 3saienbed8éco rod,
said first |ocation of said zone of perforations being spaced from said
free end ofVQE¥H®¥obacco rod a first distance | ess than ¥ PB;et er ni ned

di st ance.estdflishdd vt a GhiBAIbOILE g SdidioBRAo td¥; Cl ai m 7, wherein a second
perforation zone is  established at a third | ocation along said tobacco

rod; said secéidsacendlorasian gf matholes bpiag bwpepaiddirsend thisd lgcatipps; saidprgondh r d

| ocat i 0Ngyee8al g | 8L oF QR0 rbd 2 BREERES OM
sai d fregocgﬁgd%f‘ﬁagg?% %Sggg%%gy?ﬁégmaﬁ@%%tﬁg]giﬁ ange o? agpr%%ﬁglte {>3 7 mn
and sai d operrronimefelyry morsed sad perfypationnabds prespomsdly spasrd famdaifiee enhof of

sai d t obac rod appr oxi.nat el nd 12 mm respectively. 16. The cigarette
as cl ai nﬁﬁS??Pa%ﬁoéP 1@I?”%ﬁ%8§£%3&@%6?f8g%&? oration zone is -40 23

Sept enber 2004 WO 01/70054 PCT/ USOL/ 09302 established at a third

| ocation al ong sai d tobacco rod; said_ second |ocation of mat holes being
bet ween sai d f{:r st TApaistsits 3 clayped Potrm 2sWhdein 688 fbacqogedicfessr bl hol es
is option %ﬂ%{?@g Heth S8 . sai d tobacco rod a first

di st ance @J(i))]t app X?ﬁﬁa‘{@%&%fﬂ%ﬁgngcc?g?’d&gerforati on zones are optionally
spaced from sedidifiRerdippieg dnchides sfealldvoiber edjacaptisaapimbazr brely ehd a thoaihgied? nm
respectively...17. . .The ci ette as clained in claim2, wherein said

t obacco }ﬁtﬁyﬁ"dﬁa@iﬂ&dﬁégﬁeﬁﬁ%@tﬁ? body at the tipped end portion of the
tobacco rod; and said filter tipping includes a free flow filter adjacent
sai d tubul ar body and a nmouthpiece filter adjacent said free flow filter.

18. The ci gar dft e A5 eigaielie dlaimed Bicim 17, el raid Bhplar by best sy has a
snmal I er iO8ige. Al tel ADARwSRd free flow filter. 19. The lighter as
claimed in clarm f urther conprising an air adm ssion passage and an
arrangenent operative at a |ocation along said air adm ssion passage to
produce a pressure,dr. in the range of. 10 to 40.xm .water. 20. The

" Ghter as 6l domed 1P g e egedif PR b il rBP S i FELEISMRE  ng a
sensi ti Viahdad Qradg@ika Gferative Bt £HEAt0OR alofg A aif adgiesi®d pabhgh o MOdEEavat er. 21.
The systemas clained 1n claiml1, said |ighter furt%er conprising an air
adni ssi oRTSHEEHgR uthe range o ARG ABRYaEher ati ve at a | ocation along said air
adm ssion passage to produce a pressure drop in the range of 20 to 30 nm

water. 22. The systemas clainmed in claim21, said |ighter further
conprising a pOf f Fbelgrter as claimed in claim 19, further comprising a puff sensor having a

sensitivity to a change in pressure in the range of 10 to 40 mm water.
21.  The system as claimed in claim 1, said lighter further comprising an air
admission passage and an arrangement operative at a location along said air admission passage to

produce a pressure drop in the range of 20 to 30 mm water.

22.  The system as claimed in claim 21, said lighter firther comprising a puff sensor

having a sensitivity o a change in pressure in the range of 20 to 30 mm water.

23.  The system as claimed in claim 22, wherein said cigarette has a resistance to

draw of approximately 20 to 25 mm water,

24, The system as claimed in claim 1, wherein said lighter further comprises a flow
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having a sensitivity to a change in pressure in the range of 20 to 30 nm
wat er. 23. The systemas clained in claim?22, wherein said cigarette has a
resistance to draw of approximately 20 to 25 nmm wat er23 3eptemppe208¢st em as
clainmed inghai/Mede Wherein said lighter further conpris - 41 23
Sept enber 2004 W 01/ 70054 PCT/ US01/ 09302 def | ector. ar ranms i@gmdirect
ai r dr awrdeflpeter asznged t dived pirdonarigtogaidilighien tomard e@garsitargedigaatocgion wi t hin

id 1 A 7 i - MU . i al
Jone ar ouniiip pad Rt oig B SFAREOP R 5P 4 dFuBirelsph AT O 2
The syst asigaagteck tienmatibmofihakone ddperifigtions.n at | east a portion of said

| ighter adjacent said cigarette receiving location is constructed of a
metal, including at least said air flow deflector. 26. The system as
clainmed in clapqn 2% i e P I i | i flow
def | ector arrazﬁﬂg;'ned]L]tﬂhce)3 %Igg?c%iﬂ}eqéég%?‘%tv@ﬂ%yﬁlﬁ gﬁ é?&t?%f\f/%? a{ef:i garette
r ecei vi nepdfaoerdisaid nigaxekte racrivigilobatiomyis teensfrutthd ofd meth], melvdisfg a hstsaidiairélomi ng
the air ip.a.circunferential zone around the cigarette at the |ocation of
t he zone ‘%ﬂecﬁ%rrfor ations. 27. The systemas claimed in claim26, wherein at
| east a portion of said lighter adjacent said cigarette receiving |ocation
is constructed of a netal, including at |east said air flow deflector. 28.
A met hod of med&i ngthesyeegas @ﬂﬁ@}i%%ﬁdﬁﬂbﬂ@@w@@& Tgther eqrenrises anais/
arrangin I -1 e . [ n..of cco
it purify SREE oAb drad Sl 00 B DO g I RRRSEC
mat eri al wititlhsaid hgosi thg airdlowedeflectanddrevtimpthe fig irsadittuddreraiatizone wfoapdeie ar ound
the repetitively arranged obacc? pl uq, and the filter elenent, the tobacco
pl ug, the&garstedt thelosaiion of thezpng T PyREdtios% f ace of the wrapper defining a
cavity between the tobacco plug and the filter elenent, such that the row
of mat holes is disposed in superposing relation only with the tobacco

pl ug. 29. An adpar athgsystem apelpfmedan tlaign 26, wdiereca Igasich riioy oftsaiddightenbl y  of

i k- op. daBen Pyt Snades irebiSen SRR bR BhARe B G e BR Elsionf oy HO%

appar at usdeflector@ ti ppi ng apparatus wherein the tobacco rod is attached to a
filter rod by tipping paper; and a:laser perforating apparatus adapted to
bum one or nore holes in an outer surface of the tobacco rod while the

tobacco rod iggin WG HEHP MG HRASRE I Mising the steps of:
repetitively arranging a tobacco plug and a filter element along a ribbon of tobacco mat;
punching a row of holes at spaced locations along said ribbon of mat material with
opposing roilers; and
wrapping said mat and a wrapper around the repetitively arranged tobacco plug and the
filter element, the tobacco plug, the filter element, and an inner surface of the wrapper defining a
cavity between the tobacco plug and the filter element, such that the row of mat holes is disposed

in superposing relation only with the tobacco plug.

29.  An apparatus for perforating a tobacco rod prior to assembly of the tobacco rod to
a filter rod via tipping paper, comprising:

a drum link-up assembly adapted to transfer a tobacco rod from a combining apparatus to
a tipping apparatus wherein the tobacco rod is attached to a filter rod by tipping paper; and

a laser perforating apparatus adapted to bumn one or more holes in an outer surface of the

tobacco rod while the tobacco rod is in the dram link-up assembly.
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-42 23 Septenber 2004 WO 01/ 70054 PCTIUSO 1/09302 30. The appar atus of
Claim?29, wherein the | aser perforating apparatus includes a | ens
arrangement whi ch buns at |east one circunferentially depketibag2006w of
perforations into the tobacco rod. 31. The apparatus of C aim 30, wherein
the drum | iNROYP¥%¥ssenbly includes a drum having fl ut esPEGHUEMO%E er

surface theregd, tige dpparefus BECTBRE 29, WigredBe8drperfbieinitappatant adhides 4 Rhat €
t he tobacco rod about 1ts axis while pulsing a |.aser to bumthe at | east

one row GFrapEsEIest Heirkbyms §tisast qup eirguaterertinlly gutending you afprferabonsdmio thes 1ol | ed
from one il tEoi0 an adjacent flute. 32. The apparatus of- Caim29, wherein
the | aser perforating apparatus includes a beamsplitter which separates

abeam froma pul sed |l aser into at | east two beans which burn at |east two

rows of el ongated |l es into e bacco rod. 33. The apparatys of Claim
29, wherein tgi drﬁ%?pp?fﬁ-uﬁf‘;@%%{gl “CBhpY _'uﬂagﬂ‘{my’é‘?l«?g?s&%wng drum
havi ng f lhaviag fi6ie 6dlar Sut&atrite Thekddf,HBIIAGE Perf@fifhg agfaratidifeimidagtad tbSo@fe Cl ai m
29, wherejin the drumlink-up assenbly includes a series of drunms which

transfer B2iapaceomdabentiisayis while plsing plwedo bure et leastions e{pfrerfelionsi ng a
catch  dunfindlodd:ANBHSE oiutikeotod WIS AL @necﬁu@é@o.aﬁ.a!ﬁgée%f E%&.um a cutting

drum and a separating the catch um recei Vi t obacco rods
froma delivery device of a conbining apparatus and delivering the 2-up
t obacco rods t transfer,.dru the transfer drumdelivering.the 2-up
tobaceo 1ods ¢4 ¢ niiRRRmEpLERHS, itk AL TR he SR ARy ¢ ne
2-Up t obaean splRswhikH sepdfids W®eirh Goinhued BR@Gnt3 atlRast RARMs Whthh bul dthe
| aser drum the laser drumaorienting the 2-up tobacco rods such that the

| aser per§asttHOiAYs aisipneaed bolptipledhatobacedrad. t wo | ongit udi nal |y spaced apart
rows of perforations on each of the 2-up tobacco rods, the |laser drum
delivering the 2-up tobacco rods to the cutting drum the cutting drum
cutting the 23%p tbixepperatuedEClamt 20, svhpminrthefirumt lotkapassentiiscondprises a ldagngt h

and delivering.the i.r_of tobacco rods to the separating drum the

separ at i ﬁ&eﬁoﬁﬁ}%gﬂﬁ@ﬁ%"tﬂ% “t?srféz'%ﬁ’.‘iﬁ”% "lkp&g%’f‘é%"omﬁ%ds | ongi t udi nal Iy apart
and delivering the separated tobacco rods to an assenbly of a tipping
apparatus at which _the pair of tobacco rods are conbined with a 2-up filter

rod by placi ng*t heTBeappareius pkrlajmndp, erpimehe dme kg astembbainelydas g gpsics

tobacco @dgmswhichdAnsers-6RBhccs PR to MOHBILS RO BE dhim0h 108302 cardp-  ThE

apparatus of Claim?29, wherein the apparatus further conprises the
drum, a transfer drum, a swash plate drum, a laser drum, a cutting drum, and a separating drum,
the catch drum receiving 2-up tobacco rods from a delivery device of a combining apparatus and
delivering the 2-up tobacco rods to the transfer drum, the transfer drum delivering the 2-up
tobacco rods to the swash plate druxn, the swash plate drum aligning the 2-up tobacco rods and
delivering the aligned 2-up tobacco rods to the laser drum, the laser drum orienting the 2-up
tobacco rods such that the laser perforating apparatus burns at least two longitudinally spaced
apart rows of perforations on each of the 2-up tobacco rods, the laser drum delivering the 2-up
tobacco rods to the cutting drum, the cutting drum cutting the 2-up tobacco rods into a pair of
tobacco rodé of unit length and delivering the pair of tobacco rods to the separating drum, the
separating drum separating the pair of tobacco rods longitudinally apart and delivering the
separated tobacco rods to an assembly of a tipping apparatus at which the pair of tobacco rods
are combined with a 2-up filter rod by placing the 2-up filter rod between the pair of spaced apart

tobacco rods.
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conbi ni ng machi ne, the combi ni ng machi ne i ncluding neans for wapping a
tobacco plug and a free-flow filter plug within a tobacco nmatt and an
out er paper wapper to forma continuous tobacco rod,2Fsptesbeb?dng
machi ne in i cutting apparatus which cuts the contj s _tobacco
rod into 2%‘3%’2‘@3&0 rod segnents, the |aser perforati nd’%ﬁ%ﬁ’r@?% bei ng
adapted to bdm peThoapphiateg ofiClais 281 whepein theapparains funtherbouprisaliaeco r ods

such that the.perforating hol es S .through the outer er wapper and
Dhe t ObaccoBO A minaipe taF RO NG gabos A ToRent T Sl e bR g 2
segnent s.fe3fowlfieer PRIBAFiBEAIS toBhecE it he B oW@leﬁaﬁie{wﬁa r &PRAh AlcSidudhid her

includes the tipping apparatus, the tipping apparatus including neans for
at t achi ngohaaeo 19dsthe cambiting sweivoinclwdingagutting ppparatpouikiclh guts te gentimgous 2- up

filter r i.n en i f the [t CQ..I ,

ur app ng et B P82 T WG e duRRls, e ool Bt lSRBRAASONR,
paper ovaiutgsfopding heies at Iefatibixeon[iks £-0p afbactotrodpmeinthaiols per@ratinghorB@sssof t he
ti ppi ng paper, together, and cutting the 2-up filter rods to produce a pair

of ci gar dktough theputerpapsrwapear gad Hie tabpegormaisand ipfa i tabacrr PRRithy2- P par at us
i ncl udes ; @osji%a @&5 orating station at which the cigarettes are provided
w t h addi ?:l’a(%na B% o?sati on holes, the laser perforating station including
a |l ens arrangenent which burns at |east one circunferentially extending

borfor at i ng 2 bobal RPRERTEPT GIATh a0 aRudsib iy BRETHE FBGROR ot TR 1 (1 ¢ er
rod Via thpRihg tiRARRIng HEARLE BlcRBing ShHARY Hi AekcBink ARARERratR ota8c Prodt t4m

| i nk-up assenbly wherein the tobacco rod is noved froma conbining

appar at usiliesrods by Isgiting aSppmflieraed Dot e £ obaesbe padbipisd Wbperoieds, { 0 a
filter Al oYel! : f ] rf of at: r.od.

act uat | ngiapitl HpPB PP 3Bk 200n el lodduh R PG AL BAER D pDoBY

per f or at iofihehvelfemted notatcoaoti€ glusny dndc ef thé tippieg papeaiogahdrpehdwhiting thePug obacco
rod is i % the drum |l ink-up_.assenbly. 39. The nethod of C aim 38, wherein
the | aserliSErdSoRTPHGe 4BRAPEFELHSSci udes a | ens arrangement which burns at
| east one circunferentially extending row of the perforation holes -44 23
Sept enber 2004 WO 01/70054 PC f US01/09302 into the tobacco rod. 40. The
met hod of C aB¥ 39Thesppereivg of Glaind Bauwhereik thepippingepprrgtus mcludededassr dr um

having fl utes.on_ an outer.surface thereof. .the |aser .perfgrat. par at us
rotating P %Ia%%%%l a?jggldl eocﬁﬂ%eg arﬁ)?fos"l‘?/%ivflgj aﬁ% SF?}é’ergoﬁa %nel?oq%o%gum t he
at | east [geepdrvitiaf statién REhfaE aldne ArrigleSnt witich $138s at least one circumferentially

extending row of the additional perforations into the tobacco rod.

38. A method of perforating a tobacco rod prior to assembly of the tobacco rod to a
filter rod via tipping paper, comprising:

supplying a tobacco rod to a drum link-up assembly wherein the tobacco rod is moved
from a combining apparatus to a tipping apparatus wherein the tobacco rod is attached to a filter
rod by tipping paper; and

forming a perforated tobacco rod by actuating a laser perforating apparatus so as to burn
one or more perforating holes in an outer surface of the tobacco rod while the tobacco rod is in

the drum link-up assembly.

39.  The method of Claim 38, wherein the laser perforating apparatus includes a lens

arrangement which burns at least one circumferentially extending row of the perforation holes
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tobacco rod. 41. The nethod of O aim 38, wherein the |aser perforating
apparatus includes a beam splitter which separates a beamfrom a pul sed
| aser into at |east two beanms which bum at |east two #Fowptestbee?i®hgat ed

hol es i nto hahqpbacco rod. 42. The nethod of Caim 38, vRghRhiledkshe drum
| i nk-up assenbl g i ncludes at |east one rotating drum havi ngﬂfoput es which

del i ver Zn’(?&b?@ #eedd ods to.the |aser perforating apparatus. 43. The

met hod of Claim 38, wherein the drum|link-up assenbly includes a series of
druns which transfer 2-up tobacco rods to the tipping nmachine, the druns

i ncludi ng a cadch THe urthod of Chins B8 rwitrammtheadnsndsihup hxeeblghintiydeaaldaser drum

a cutting dru and a separati d the, catch drumreceiying 2-u

t obacco rdyes oflﬁ’éoﬂtﬁﬁﬁrﬁfﬂg‘g’r&‘bé%%sweém{fuaéf‘? ; ﬁ@tap%%ﬁﬁ-togtﬁﬁcqrgﬁacco
rods to tieufitsaRaafilePuiihe ailer fofARSHS bt 184t BBty of 8le! fefotafin KolbPinfsrRecco
rods to the swash plate drum the swash plate drum aligning the 2-up

t obacco rtobascared. del i vering the aligned 2-up tobacco rods to the |aser
drum at which the perforation holes are burned into at |least two
| ongi tudi nal ly spaced apart |ocations on each of the 2-up tobacco rods, the

| aser drum delli veTh&feitoe oPClifin B8 BAGES thedSei gerfohfing bhgat Ak ifEludesatbexyii ch
the 2-up tgbacco rods are cut in half, the cutting drumdelivering tobacco

rods to tREtESHEThEPHgew? brmbiomapalsed et dnip ot lsshiiabeams ydickburmsa depsht ed
apart, a%o&@ﬁséfe‘?ﬁ%%ﬁﬂ&e?&%@ gﬁgrr&gg t he tobacco rods to an assenbly
pa i'ch a

drumof a tipping a ratus at -up filter rod is placed between
the separated tobacco -rods. 44. The nethod of Caim 38, further

conpri sing pragduci th 0 co_.rods i.n the nmbi ni ng, machi ne appi ng
o Tornat§ ng' 2p t SBaEEtR PGB AR Mt e dens B FTErD s SAeheF o
tobacco n@iatin@ APy iRkes RARS A @RARY tobdcd RIATAHE RSdripRHBaing @, rod,
cutting the <continuous tobacco rod into 2-up tobacco rods, and delivering

the 2-up tobacco rods to the drum -45 23 Septenber 2004 WO 01/74054

'PCT/ USOI /093 li pk- ?H;% . RS Lieratd i.pg set
to a power le\(%él 53??%53@?1?? 0 S%R{’}}%éeﬁ%gr or g@?%ﬁ%%ﬁ%@%@ﬁ%%%?%gﬁg

al ong t hedr@msiwhich lbaggie Z-aosbsioe Fods hathe tipging ek éldng teaBuhoinekdpgasatchhr ough
the outer paper wapper and the tobacco matt into the tobacco plugs. 45.

The net hdBUgs 2 Equgfes g, apyadnizte g A laserup, denliEne oy gy dsepaging dram

del i veri BERRS 1 i RR _

at t achi ngﬁ ? ?1% perf 5{3%%@(?6? g%%??%s ?%%gg?%)ﬁigf %@%@g%@%@&giﬁ@ﬁ%ﬁ%ﬁg@% up
filter row thhacee mdatsahbransée dren, B transfer drim deivérmgdbeiup tibacro godsdd the

paper oueritaRueg aPRhdhe S 38 DR ia plifas b oy iREe Poued Giurg BH80 of ¢ e
tippi ng paipedd 2-09RbARE rod6lthe Wdstd diEmtah@hidh ik perforation holes are burned into at least

two longitudinally spaced apart locations on each of the 2-up tobacco rods, the laser drum

delivering the 2-up tobacco rods to the cutting drum at which the 2-up tobacco rods are cut in

half, the cutting drum delivering tobacco rods to the separating drum at which the cut tobacco

rods are separated apart, and the separating drum delivering the tobacco rods fo an assembly

drum of a tipping apparatus at which a 2-up filter rod is placed between the separated tobacco

rods,

44,  The method of Claim 38, further comprising producing the tobacco rods in the
combining machine by wrapping altemnating 2-up tobacco plugs and 2-up free-flow filter plugs
within a tobacco matt and an outer paper wrapper to form a continuous tobacco rod, cutting the

continuous tobacco rod into 2-up tobacco rods, and delivering the 2-up tobacco rods to the drum

-45-



filter rods to produce a pair of cigarettes. 46. The nethod of daim44,

further conprising producing cigarettes by delivering t%% perforated
t obacco rods to the tipping apparatus and attaching t he? FW@’F&%@& t obacco

rods to fwyd @yrossads by locating a 2-up filter rod in a §@%§u)3ﬁw\een a
pair of tthgg Berfog&t&d t obacco rods, w appi ng%ti ppi ng paper around the
2-up fil UEFUP BEFTRYnhe RSt neHert s FRPAGIS RPEE STV PARS 19y6} fufimient tagrurs fhe

per f or at ?&f&r@tﬂﬁﬁfbﬂas PR Satioflh &!'bﬁ?tg@ g-?:g é&facéo%dst éuglr?ﬂa;algtg? a%%tgoglngieg§£SS Tand

cutting the 2-up filter rods uce a palr o he

met hod ofhr@ghithe aider phpar shenpecoiphe ®bavgo mak trgp thefotpesdwingst i ng t he cigarettes
in the tipping apparatus by delivering the cigarettes to a | aser
perforating station at which the cigarettes are provided with additional

perforation heg.es,THehestholsECIALr FRORRENGuDEiFhE pﬂadm% HEHrBbs By dbIRRENe
arrangenment whi ch burns at | east one circunferentially extendi ng row of

per f or at F]%?ﬁrfPﬁﬁfeg tobagre rodaa dieginpig apparaius wWattpdvinesthe perfarated toheecpeads ér at i on
hol es pagfe; r@&sooytl%ﬁﬁggé%(ﬁlﬁ{ 169in a space between a pair of the perforated tobacco rods,

wrapping tipping paper around the 2-up filter rod such that the tipping paper overlaps portions
of the perforated tobacco rods, gluing ends of the tipping paper together, and cutting the Z-up

filter rods to produce a pair of cigarettes.

46.  The method of Claim 44, further comprising producing cigarettes by delivering
the perforated tobacco rods to the tipping apparatus and aftaching the perforated tobacco rods to
filter rods by locating a 2-up filter rod in a space between a pair of the perforated tobacco rods,
wrapping tipping paper around the 2-up filter rod such that the tipping paper overlaps portions
of the perforated tobacco rods, gluing ends of the tipping paper together, and cutting the 2-up

filter rods to produce a pair of cigarettes.

47.  The method of Claim 46, further comprising a step of perforating the cigarettes in
the tipping apparatus by delivering the cigarettes to a laser perforating station at which the
cigarettes are provided with additional perforation holes, the laser perforating station including a
lens arrangement which burns at least one circumferentially extending row of perforations into

the tobacco rod at a location such that the perforation holes pass into the tobacco plug.
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