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combusted at temperatures which often exceeds 800 °C during a puff. The heat of combustion
releases various gaseous combustion products and distillates from the tobacco. As these gaseous
products are drawn through the cigarette, they cool and condense to form a smoke containing the
tastes and aromas associated with smoking. Traditional cigarettes produce sidestream smoke
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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an an el edikdarded) i ghter (25), wherein the cigarette (23) conprises a

t ubul ar t obacco t (66) partjally filled with material tobacco (80) so as
to define a filPrsdafspal @O%F%arﬁﬁ? orlydesadolacempius and e pispedyanddhaiesT 1 od

porti on (Bfhe AdGubhiBAERELSd a3k 1ADGe bbRer HARRE (chabnd 61 1834 sk ar r anged
so that when the cigarette (23) is
overlap the tobacco plug as well as a hollow portion of the tobacco rod. Such arrangement

provides an immediacy of response from the early initiation of pyrolysis at the void, together
with inclusion of a fuller flavor contribution from the plug of tobacco(s).

1t has been desirous fo produce an electrical smoking system of the type described above
that produces delivery levels of substantially greater than 3 milligrams tar (FTC). A greater
segment of smokers prefer the higher levels of delivery from their more traditional cigarettes of
choice. Obtaining such levels of delivery in electrical smoking systems has heretofore been a
challenging proposition.

For example, the previously described electrical smolking systems are battery operated, so
that the total energy expended per puff nt?eds to be kept at acceptable levels. Too much power
application in the heater elements duringAa puff can lead to burn-throughs and sometimes
undesired degrees of combustion.

In systems such as taught in commonly assigned U.S. Patent No. 5,692,525, in which
heater footprints (char zones) at least partially overlap a hollow portion of the tobacco rod and
partially 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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received in the |ighter (25), the electrical heater elenent (37) of the

| ighter (25) at l|east partially superposes at |east a portion of the
filled tobacco rod portion (60). The cigarette (23) ané® $9pemhegRer (25)
are al so rranged so that when the cigarette (23)._is received in
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predominantly in the lighter portion of the electrical smoking system, such as with an annular frit

(porous body) adjacent the air admission port of the lighter as taught in commonly assigned U.S.
Patent No. 5,954,979, Because pressure'drop varies widely with any change in size of the
constriction, it has been found that the uée of frits or other forms of tiny flow constrictions in the
lighter body must be manufactured with care. It therefore adds expense and other production and
quality concerns. Furthermore, tiny flow passages are prone to clog, particularly in lighters

wherein any smoke is allowed to linger after completion of a puff.

Objects and Summary 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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drawing air predom nately through the Iit end by suction at a nouthpi ece
end of the cigarette. Traditional cigarettes deliver snoke as a result of
conmbustion, during which a nass of tobacco is conbusted at tenperatures
whi ch often exceeds 800 C during a puff. The heat of conbustion releases
vari ous gaseous conbustion products and distillates fromthe tobacco. As
these gaseous products are drawn through the cigarette23Seperiteeboond
condense to forma snoke containing the tastes and aromas associated with
snoki NgtodddtidAishééydal cigarettes produce sidestream smoke during

snol dering between puffs. Once lit, they nust be fully consuned or be

di scarded. NRSFPGARGEYtRA fifshasnacheihe aﬂvgahlca. there is nseddsdhareelsetricalsmekingl | y

an u naéy%feﬂ?&érﬁ@nsm{ Qi@!ai‘e‘tt@ AinH %n%ledtjric?@;ﬁfe‘?' ' M%rélmllf@&?él%ﬁe %Hliﬂf)ﬁé‘écf & EIb[J% sons

(flavor, taste, In an el ectrical snoking sys esirable to
del i veéPbagegueati Dﬁ“t@" lipserith materiakiebaccospeasdagrEnesA Bﬂeﬁé@bmé@d pprtipn gpd e

tradi tariled tAEES Fo@%:ortﬁﬂﬁciﬂh@ﬁne@f}obéﬂ&%%@Eé(méﬁ?s&@t[lét%g(a%IHaEﬁta é.Y &y

occurring .i medi_at el % dr aw) desired | evel el1ver
cor r el SHELIHRHS Thetttg fe&ICO'F'EU@S)a“ elegiaeal bpal@f elamantiend g %!ﬁtﬁﬂééq’r %ﬂﬁﬁt@“y o draw

(RTD) a%'&ibtlﬁg@éﬂdﬂie@f&)élérﬁé?ﬁ]vﬂﬂhftﬁeiléhtelpbgl 8g é‘ﬂ?éirldeﬁqg‘aPl'eQ&rd%rrﬁa%é?ébe‘ﬁ}e%aar(?t te.

Comonl y aSSI . S. Pat'ent Nos. | scl ose
el ect rci'Q%P te. é’%ﬁr@i%@e@%tdetﬁ% ligitiar @fétnﬁﬁﬁ%llycﬁf rapged sa et whag the dgasaiteist e, whi ch

pat entgcaldi i igRsraiRd | dtirical ﬁér—ﬁéreéléﬁentﬂ?%éc hitgt(at %Eﬁ‘gméig%ﬁbér?%
el ectr| cal snpki ng’?;éstem i ncl ud Iq? a _novel ectr| ca wer e ?

and a '#% & Poriqyat ledHekacee asep Tﬂﬁtcwam@ anaghe é@htGWfé q!ﬁoeﬂéhua&d
enbodidiritge®to tHig whed meeélgérbﬁé RirBcdingd HIslighid! M@éﬁle'etéhd(?;f tﬂ@élé‘érla‘rté is.

serpentine heaters disposed in a configuration that slidingly receives a

t obac QSCMIEY- g PERCTS( the rigagstipdpedes. a agne of meﬁer@ﬁle@ﬁ ataipertionetengdhe filled

ci gar ebbasechbhed porios, ol the e@aaettb%#@%e' GFHRAofHN Abng BlelUrlied RbSEQALRI L E
paper oyerw apped about the tubular carrier, an arrangement of

flow tAF¥%gh filter plugs at a nouthpiece end of the carrier and a filter
pl ug at theanteesdécbestiad a s@:@ﬁd@t&pédl%f fﬁ%riﬁ\}e‘ﬁhon there & praviabd @ cmf’d?%hé &%in
e

ghter were configured such that when the cigarette is inser into the
I sigoking 3 i

Ilght &eckife! guoking Sysiera-cannisig iobacaancd 8¢ adter trpinasitached tpstipped end
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di scard In the ter patent garette includes a tobacco plug and
the cil @Ci‘f%‘eq %Zamoftﬁrf‘é}%&ﬂ 87t 3 firsh L?P%“%%O%%%f“i%fi tebracPged eeriienics?id hat t he

heaterclga@ataousemiﬁreé @has"rfozam%)aloa sbﬂwxllézﬁtbba@olrﬁd p@Hi%Fl' ap the tobacco plug

as well | ow porti.on &L t obacco rod arrangenent provi des
an i mmedi acEs’%ﬁc %h%s

Pé’éB lagnts g éfaerqi%}'\'?w.(%qtadtpﬁaﬁu'@fe Hoty (yi") Rer Fhe
voi d, t¢apgtriethodology) 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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with inclusion of a fuller flavor contribution fromthe plug of tobacco(s).
It has been desirous to produce an el ectrical snoking systemof the type
descri bed above that produces delivery levels of substantially greater
than 3 mlligrans tar (FTC). A greater segnent of snokers prefer the

hi gher | evels of delivery fromtheir nore traditional cigarettes of

choi ce. Obtaining such levels of delivery in electrical 28 Sepicibes2s0£ns has
heret of ore been a challenging proposition. For exanple, the previously
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bur n- 4rkr@ug isbadbslpieg BRY 'tHBBTﬁter H@ﬁf’eﬁt rtﬁéjto‘éﬁgécﬁ‘ﬁﬁ Qhe ﬁ!?é?té drfMand! éﬁ AN,
nt’ No ih

such as taught in conmonl as&g u. 525,
heat erS4186¢ Bt haMganren definidga sqviibatween thsa@ttacav pydgcanérth@ﬁltea eﬂﬁﬁmermtpbr t i on

of t théﬂHéﬁﬁ@of A8t ok is B%bbééﬂ |h3éu9¥r%6§|ﬁ@ r@raﬁd?tb(ﬂ'ﬁf\ﬂ‘trﬁ) H&Gobdtb Bidghr oughs

will usual }/nflrst appear he reqgi on ow portio f the

t obacco rod! Q%BWaﬁ%W"‘BécfQHrFfb@ﬁP@Ct e @H%'k’f@nt bessisthsovided @t arnaratiafert he
ot her ﬂl#ﬁofaﬁmg‘éﬂtblb’adc@%d Fﬁlﬂtté h%tﬂ@o%e%‘ﬂ%&:&' Hoetb 4 AIRY Rid WS HEi ﬁ%p&?é?er at ed
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heat erP§6epH |5H?Sqr§e§ﬂrta?"ﬂ%ﬁl§/pas'ﬁtﬁé agaried tphwp anm@ﬁqﬁ@hplgwn Foeyteosurgret he
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5,388,594 tend to nmake the snmoke all the nmore hot and/or harsh tasting.

Provi di ng XPREHTENPLNeSMbodinery sbthednyaniien: the laspeperigraingyaprarateinclyges 2m of

u. S W@’ésﬁ‘éﬁadﬁ@meﬁt wWiiBh BArhs a$lé‘é§t&%d?rr09%'fé}éﬁ%ﬂy BRIEh&HhG rowp BEpetor H)g,gested at
colum 10, 36-51 t hereof Ié‘lq%gravate he' risks of burn- t hs, with

adver SEOWHH % ER£0%, AEFPTiiRg {2 angther R dip efc e drgm i'eksaaﬁ%em@w gs WD
01/ 70QhbdrumAtalind3atesIsPAolRes s =38 Gferb &, ﬁl@%é B&%raﬁﬁg éﬁ@éi’éthb ‘Bgﬁb a@hﬂ%& ettes

Is the pressure required to force air through
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shown dompkisés atffédst Bhe NAstingdra@thaaRvg fRIRSS sized to carry 2-up tobacco rods.

According to a preferred embodiment, the drum link-up assembly includes a series of
drums which transfer 2-up tobacco rods to the tipping machine, 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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5,692,525, air is first drawn through passages within the cigarette |lighter
before being drawn out through the cigarette. The filter tipping of the
cigarettes of those systens are preferably flow through and/or | ow
particulate efficiency filters so as to mnimze | oss of whatever snoke is
produced. Such filters produce little pressure drop and therefore do not
contribute much RTD. Consequently, prior practices haves sepletithed20de
establishment of RTD (or pressure drop) predomnantly in the |lighter
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with 'T@de??bﬁbrahﬁﬁ)@t‘éﬁ& ﬁeuuamgtaqeﬁﬁﬂrg@e?nefnthh@ﬁ pFARREGR |dRfoRPr tion and  an

unfilled tobacco rod portion ed tobacco rod portion is situated

adj ac&feviererdialiaederding ey of 1o gdditiona perferationsiadpcatiomglangdie thastaiodr i cal

heater el engatcidshad vitss AR AsPecbrRd Hvéﬁidn}’the?é:fs'-b%\h&gj & flethoagst er
element, with the lighter being arran to at |east partially receive said

ci gar Pefiarating @ talagge é‘?q riofie a%?r?éntrly g 3@ tobgeeo Fag taa filter ead vimbRIing BARRat  when
the cigmpatihg sU?piwh?%befeﬁ.@o iréd fohediuh Mk p adsBRbBl itdréih 3 toB8edRbd®d ement  of

the lighter at |eas artially sugoerposes at |east a portion of the filled
t obacdPveddrome FP@H'”'WP@T&&% fora WPpiannfEatys yhewein t&eéo%ﬂcs% rod i @ipehed

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 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
manufacture.



arranged so that when the cigarette is received in the lighter, the free

end of the cigarette is occluded. Furthernore, the cigarette includes a

zone of perforations at a location along the filled tobacco rod portion,

with the cigarette being free of perforations along the unfilled tobacco

rod portion. In accordance with a second aspect of the invention, there is

provided a cigarette of an electrical snoking system g®8pptefibag2604 obacco

rod and a filter tipping attached to a tipped end portion of said tobacco

rod, saidt d t d

W th tobacce el apifer SEEELOTE deicrE ol SO BolRe AL Bl LPL

unf i | |asceledient fehteoand perdtedactiveanaihed of rednufetiudngothe sigapatiet | on bei ng

adj acent a £ ' ' a zone of

perforations eale Ogﬁ?tsgél?%cgtgy%ﬁég‘%é&e pig‘}l'% Tl ﬁég}és% %‘@‘2&04“9@3}?‘3“5‘” i on;

sai d RIP\GER<? tigaledi vgerableenitt arpeleﬁmawumsat@d tigtders whigh ligiter inelddessdacco rod

porti t | at e
EBTzr,a@é Nf?l%%tg?él %%'W%%a@ﬁgf fP]teg'%%FeOs B%\ﬁ%gﬁé[ﬁ}é@ [eCY gfﬂtlé? sﬂ'léglu%ktgtﬁp

matte t'esting neth ay ctric I ng
syst erfonest e gemepiedglearcaistieba py gppliiinegt @ thé cigaraiarimgtrestidns gf theoke.

| ”po”ﬁd%fré&’e adj Q&P?ﬂﬁ%‘éf‘eqﬁg%% |®of a%tuv%%lah gﬂﬁ@ hhl? QHhedtyGr dri vi ng the
heat er erren evated delivery 1's achi eved wi t hout
addi ti onal Ineaerrdpuye WIWeonemp@etrqfélse mﬁswenwehg@n dhe qg@rewa cowptisagra Wowgr t he
heat er,el @B%Rl hReRICERRE Y5tBSEKNE W t}é[?éé web i fliRgih @ﬁ&fﬁrﬁh of t%bacco

provi sion of cooperative features hter and aret
such trgferably iathgformjoh cuttfijlen Bnd Reepend partivicef th@ ttmumtqhaccmweb radm‘t ugfﬂwst em

ori gl ’B’i‘th%ﬁoﬁ%QQQt& {g@we;da\g)gdamhé ﬁ’b%(;&é‘gﬁéﬁt te, with a lesser portion

originatin ges wth lighter. A further aspect of the
present in irgrticuiarlyy the iafdrementiongd cigiarettel psgfetabiy eampisea pderpcanrod nt eri or

porti agmedq #diR a'th Bbéd?:of\n%‘ﬁoefn%t}:l |¥I gbf E)Bécc%' IBcéth‘ﬁrftHnttﬁ?tuBhIQ?fogé&% In

accordance wth a aspect I nvention ere i s provided a nethod

of makyely The teltagee étdtlé ad@r@iﬁ% tq l@ﬁ ﬂgilﬁglter%elé@% byan elacmg@lthetatarélws;dr%wc&:urtbamg a
t obacqge RLater é\eﬁl.eﬁfsfzééatt&ézo m#ﬁ&ae fgtéba%%o %@ég@@{;t.&%ﬂm@éme fee’ehBRA8 off

t obacco nmat; punch |&% aro | es at spa ocati ons sai ri bbon

of nﬁkppﬁﬁfee?ﬂdaq’f the toRaeedi Riglerably é'resplu@fﬂ! WHH@Pﬁ@bggﬁocB&mdSéW thewr apper
ar oundrdehdd' SRS ﬂobéc‘/d%' Rbd t@é W&Qﬁ&ﬁﬂthtape%s@ed%m ﬂ?éwb;}oe@e éh& Bﬁhe B Mog the

tobacco plug, the filter elenent, and an inner surface of the wapper
def i nis9g@sdo&gine g veidi oihaiowmeriophadiaeeithaornegite pedf i | ter el ement, such

that the r%u%fnom ablcesr the pFHs%Hﬂﬁ%tubH ISEURRERESh @merrc%ht%m.@c@aieﬁep@h the

t obacco plu In accordance wth a fourth aspect of the 1nvention ere is

provi d%ep%{ﬁ? oyt an aleclrispl ligpler.Mdtich ¢iggetie t"@b’ééé@ tokagcp Fechhaving aBeefBwy of
the tafiacs®y & AfbriRedod bbiti6h affRbertitfe féP RO Gt AR s: /o P%ﬁmé 'céhsg%el"’?t dHraNd)

l'ink-up assenbly adapted to transfer a tobacco ro roma conbi ni ng
appar dreductien-a ti ppi ng apparatus wherein the tobacco rod is attached to a

filter rod DyrefdrRf dhbodRA&RIof t@ﬁeé’eﬂtﬂfﬁf@ﬁtldﬁaﬁrﬁﬁﬂ@g b HEERRPG R SacRsHiRt ed to
burn one or nore holes in an outer surface

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



of the tobacco rod while the tobacco rod is in the drumlink-up assenbly.
According to one enbodi nent of the invention, the | aser perforating
apparatus includes a |ens arrangenent which buns at | east one
circunferentially extending row of perforations around the tobacco rod.
Accordi ng to anot her enbodi ment, the drumlink-up assenbly includes a drum
having flutes on an outer surface thereof, the |aser pep$eepieniber appar at us
bei ng adapted to rotate the tobacco rod about its axis while pulsing a

| aser f tih rod as
P R R R SR SR S g ey
the | £4%ae¥R% f orati ng apparatus can include a beamsplitter which
separates a beam froma pulsed |laser into at |east two beans which burn at
| east two rows of el ongated holes into the tobacco rod to forma | aser

per f orBrifPassriptiep Qfgde Rragfiegsabl y, the drum | ink-up assenbly conprises at
| east m&eamétarfa@ao%mgg@@aﬂ the pFés!éﬁﬁﬁveﬂnéﬁQré \ﬂ?lFﬁﬂdér‘stgodJBy f%%&‘%ﬂe rods.
According to a preferre nbodi nent drum ['1 nk -Uﬂ asse includes a
ser | esfoléﬂwngj#%ﬁﬁ%ewﬁsgﬂpttqnan§9@wncztouwlthd'fﬁé@mnqsdawdw tlike nvmprﬁlm@dwatem ne,
the drdiiimaridihatlé BEd /R wgieh drum a transfer drum a swash plate drum a

| aser drum a cutting drum and a separating drum_ the catch drum

recei il#g! i3 aperersisayew 6fa smokingsystem ip aegordandecuitior pgfermesimbadimentsdr at us
and dgé bré%rehﬂevénlﬂsn artHra é@@t@&@r thedysté .ﬁé&ﬁe& Frﬁ@ﬁLeEél?&ﬁ Eaﬁtéc{]@mérﬂ

drun1deI|ver|ng obacco rods to swas swash
pl at e FAPuAis P@rﬁp@fgjlvgw@wofdbe pHping systenof EH%H bl w%ﬁhemamt@ withdgawd 2- up
t obac Gy BdSighter LPsh b&RRlsidH &8 srhdkhd @ser drumorienting the 2-up tobacco
rods such that the |aser perforating apparatus bums at |east two

| ongi tudi nally spaced apart rows of perforations on each of the 2-up
tobacco rods, the laser drumdelivering the 2-up tobacco rods to the
cutting drum the cutting drumcutting the 2-up tobacco rods into a pair of
tobacco rods of unit length and delivering the pair of tobacco rods to the
separating drumat which the pair of tobacco rods are spaced

|l ongitudinally apart, the separating drumdelivering 5 23 Septenber 2004

t he tobacco rods to an assenbly drum of a tipping apparatus at which the
pair of tobacco rods are conbined with a 2-up filter rod by placing the
2-up filter rod between the pair of spaced apart tobacco rods. The
apparatus can further conprise a conbining machi ne which includes neans for
wr appi ng a tobacco plug and a free-flow filter plug within a tobacco matt
and an outer paper wapper to forma continuous tobacco rod, the comnbining
machi ne i ncluding a cuffing apparatus which cuts the continuous tobacco
rod into 2-up tobacco rod segnents, the | aser perforating apparatus being
adapted to burn perforating holes at |ocations on the 2-up tobacco rods
such that the perforating holes pass through the outer paper w apper and
the tobacco matt and into the tobacco plugs of the 2-up tobacco rod
segnents. Further, the apparatus can include a

7a



ti ppi ng apparatus which includes neans for attaching 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, wapping tippi ng2hegpamber did t he
2-up filter rod such that the tipping paper overlaps portions of the

per f or at ed WOBH®8Y rods, gl uing ends of the tipping papePCHBY0%82 , and
cutting the 2-pg. 1A st-Afartial PSspeb@relleREWESR o pRRiohs 6f thé ngatedings of FiiG. desi red,
the tipping apparatus can I nclude a |aser erforating stati on at which the
ci gar et t e@cladiag pewhaimin hoptenelaments andpartiope pf anraferrehaipgingission system} aser
perforating sStgkl ge..l ] . .G ' | east
one circurnf ﬁgh |1aslal%3g/éﬂég§<$ giﬁg’féﬁg&faﬁvé%&@%gg f;%x&ﬁé i%%ﬁ% %gdreg gt?ea I'ons at a
| ocat i on IsipimchebtaeelémémcaoFIOdA; | n accordance with a fifth aspect of the
invention, th | S. proyvided met hod of forating.a tobacco_rod prior
to assenbly of IS SRFECET Bihy Besiers Pown BG4 meersiipe s Haigefioe o
conpri si NEXGS Y PPk ihe Gitter BeRPABEWn FodsQedtiody UM | i nk-up assenbly wherein the
tobacco rod is__noved froma conbi ning apparatus to a tipping apparatus
wherei n the tdBectis adshiliparspactinetied of ¢ pregered pmbediment obthercigaisitaghayapar , and
formng ages oAl ORBGEG:I2HhaMeaAGE HBhL PRfl @SSTiePe! f o ali ng
apparatus s6 as 10 burn one or nore€ perrorating-holes I'n an outer surface
of the tobacddGrbi asthdnetit, biockatmemoof Ostefemed contrbleciduit for kielighpr saseribl v.
Anot her ' ct o({ the present invention is to establish a nmethod of

manuf act g* & £ i gh speed production machinery a cigarette of the type
operabl e wi th@a. @lsaGlideicfost shbAY viBRYf e QIpbRHE REnGH FIG | 4 WiRkein b e Spa@NOt her
obj ect of the present invention to provide a cigarette suited for

consunpt | Hithe gigareitess inj cghteelrvitifa sigp ni¢cedn tiedightes noki ng system and a net hod of

manuf act uri ng ; 0. i gar i ' Qrces which
woul d tend tong'l Igf)is %Sght%tr'éé%g Skeﬁéeggagggrrg?%%agjg‘%fia%%@rﬁ%gse%ﬁ%au ACt ur%. 6 23
Sept enberto@Cdradtpoitons bf the cigarbittr shbhen irofGe d tin akotdlncs with\aeuéfemed hethgt efvi de a
novel cigarette that is operative with an electrical lighter and a
cost-effg[cu,?nt HBE f¥Y CP S huf act uring the cigarette. These objects and

ot her advant agegs L3R hR\sHEeGIRYrds8cRHRS ¢lvs MR ALOR 1M, £lpecRY Ry ides a
cigarette operable with an electrically operated |ighter, which |1ghter

i ncl udes gemipreindilG7% apgonglosests pidhe cipmeticahewn Wi X1, é ardsress thrdweh Beat er s bei ng
adapt ed t%mﬁi_rether singularly or in concert, to generate tobacco snoke by
appl ying heat fo the cigarette along portions of the cigarette adjacent

t he heat ers a¥dl@ % saulidgrand ofectippirgtapparatod whikke ishdagtet toattadbefdteetisping to the

accordance, with one. aspect of the present inventi he cigarette

conpri sesm]?;\acf%ﬁ’&!pﬁ ong g"’ﬁé’&‘?g%B?rdé)ﬂ‘@?”étﬂﬁheaf’r‘?‘iefss‘?%g%%i on of the tubul ar

t obacco web i w168 10Rnd10B af G&YraHE EhoWink WRACEAve mb¥eaical #llpYackMedt e f or m of
cut filler, and a second portion of the tubular tobacco web is |eft

unfil | ed cig¥eilepisceisiusias ssccpdonaethetippinepprationofitherreredwethedriim.
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.

8-



More particularly, the aforenmentioned cigarette preferably conprises a
tobacco rod fornmed froma tubul ar tobacco web and a plug of tobacco

| ocated within the tubular tobacco web. The tobacco r&farEmEa#ldd to be
slidingly r‘?é% /“&? by an electrical heater fixture such that the heater
el enents | & ‘f)ngsi de the tobacco rod at a |ocation bEtVERY PR free
end and an opposite end of the tobacco rod. Preferably the plug (or

Olb CO exten mth free end of the tobacco rod to a
AL A ; 1%—“&;&5@94—@—@% of the tobacco rod so as to
define a void kaemhg&a PlG‘SP@raﬁdl 20 prefirff Ebodiifiths BPRO Bicbéht &¥tiomHrbdia @20t her

aspect of the presefit invention 1510 provi d er contal ni'ng cigarette
that is eopeliag sywsemalt whishprsfebiy 1ng]adesla|;@maﬁy~ﬁ1M|fdt¢r uggaﬂeﬁ adiaretsables a

t obacco r ha a. fr er. daf er-fr portion

o acon: " Db, e Bt 2} iadd BBl B el B SRS
product i op7 whichiSdpes amﬁmﬁ@pmaﬁ 29bf thOBgiér@Se Wincé hY @lpaieRB 2P [sOHiHES, the

met hod of manufacturing such cigarettes, wherein the nmethod conprises the

steps of S8k $y§ieMY] ig usedde awsh @#mezfaalponmm@nﬁ/h@ﬁmgaalucrzaw&@,émhmthwg
spaced ap gkl & 3hbiBinsbedidiled-QRAAC %thg%né‘@ﬂs BREL hd: B o HiGEBRR! O Of
pI ugs in a acco we an rwrap SO a a cont I NUous ;

severing cyd!m resulHraﬁatab@peﬁchmgamﬂe Qmﬂrobﬂeseastombf a@ht@aﬂ‘@@uaﬁ@dlegairhﬁar@f
si ngul ar tobac%o rod he menpbers of each assocjiated pair

| t
of si ngul B¥ 5E°8 %&IB‘HEYE'E&FH%F H’g"E :?Fggnlc ‘?rﬂl‘ %é?nél?ﬂ it top lessgiqr srenlar Spfelmpadst
P12C1 19 aofofd it 14 1B RIrl lbolincrctRARRDS R0 BACH: aheii bl

separated, singular tobacco rod plugs; bringing the 2-u ter "tipping
pl ug and Begef I@rﬁqrguble lpm@dmcmi(ﬂhq:ﬂmgsd L 2 gtthb cigatietie 2J3 anl apiionaliyrag

il ter T BOORy SRS Ao RT L Sh BBY s BREfm e red el i ot
si ngul ar vrapperofteaigestte2004 t obacco rod plugs to forma 2-up cigarette
rod; and severing the, 2- Up cigarette into_individual C|garettes Brlef

Descri ption- O v tiniang e tnengking dyelew infucted alte dykis cormoRky svisncd
i nventi ongygy, Paﬁéﬁlﬁosu§g@g§§409g0€¥%{]%%gi Agg LIS 4dos V\E égfh c%%%ﬂeﬁf

description i n conjunctron w t e draw ngs’in e nunetral s
i ndi cate msmrpoﬂa‘aadbgtrﬁmmctesnamtmmemm ch: FIG 1 is a perspective view of a

snoking syste e W th referred enbodi nent of resent
i nvention wit h%}fq’@ﬁg%% 8 a 9?5”%3%&%‘?}?5 %@ﬁra{l‘g%?%ﬂ“&mﬂﬁem@%@% I ly
oper at ed Dh@biRére batkdries 3%a dr§re%1cﬁ€t§1§ﬂ&ﬁ€eﬂ%thiﬂtﬁ¥‘fe@th&1§§ﬁ%?8@%h@9aﬁd/ g of
FIG 1, but with the cigarette withdrawmn fromthe |ighter upon conclusion

of a snokfusERY:to phcaty e hdichingudes a plurality of electrically 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.



WO 01170054 PCTfUSO /09302 FIG 3Ais a partial perspective detail view
of portions of the heater fixture of FIG 1, including wavy hairpin heater
el ements and portions of a preferred air admi ssion sysé¥egptenteZ004B js a
sect i onal s‘%zgfo”ﬁugweof a preferred heater fixture which includes the wavy
hai rpin hea nts of FIG 3A; FIG 3Cis a side vi R 5UHE%i garette
shown i n fatiGiatedreplaseicnesf thebadtetitie Ihénired, ah ettt sedket drlcontabls malyh t he

| atter being _shown in cross-section; FIG 4_is a detail perspective view of
a pref er ri@avVidsthBarerhaeing therhaiienss ins ehagger supplipd Wi beysescurrent gy the likr ¢ aj n
conponent ' | i : ; C I

Schonmt 1 o R SR Sy AP Al oBRION s A Pl S R e B BOYSe o B o,
shown i n asPVi(®S davetail goift orlls@kebfif. s a si de cross sectional view of the

cigarette sho i.n, Fl 4 wherein a.free. en of .t lgarette . is, in

cont ot wi th o REBES B9eF AoREe BrovIR ScieR eover e el SLbrmiglion s o
steps andin%@@!ﬁﬁ&iﬁeférﬂbl? cBnBH R 8sladkK1E BxBretargaRY bRl WiieRfte shleacqro rod
portions of the cigaretfe shown in FIG 4 in accordance with a preferred

met hod of povren Agfsaitable: Bl as geracitdre alndlg preferrpd egbodgnerg fthe pewer sowes simoprises
cross-sectional (Vi t.lin A- A E-E I i vel t .garniture
in FIG ﬁougnslg]%%ﬁ%%ﬁ%ﬁ) satt% © Secog?eﬁge(rae IS omﬁ%{ﬁgﬁl’ ﬁnfi%{)a%dp‘}rogg ee]gglet hr ough
the gar niahge ofapprbGmately 4.8 80 fibagha mMieichaatibliicnof thppavaistscadre Howeseradapt ed
to attach filter tipping to the tobacco rod portions produced in

accor danc¥!sgief it Yigw of fschaactpristipg of other compgpents iriie smgling eysteny b di agr ans
showi ng t De & el fthe/caRIEAERE L 3R dena e { CofthAh lslign S {9
execution o ut ﬁlg ti pg‘faﬁgﬁg%grgtﬂll oﬁ og t%ﬁ%ggf grore rﬁsﬁlggéao?geﬁat%mton

manuf act uf,144P62} paehatitaspwidted berefargee sleennibes seveihBypes; of Bb@er sowtesisofia ira
perspective si.de view of .a | aser rforating apparatus I C an be used

o buss pEERSHEE PUR e o€ B PRty s GEE Silen S Rt FE B vent | on:
FIG 12 i|guep@dioeet aﬂ/ﬁé&h@iﬁé ®hich BEnFRB abalidts asdO¥Datitbr kihieh id fechitbed yyom an
opposite side thereof; FIG 13 is a cross sectional view of a portion of

t he appartehateShown in FIG 11; FIG 14 is a cross sectional view of a beam
splitting arr N | ' -he. EIATES N FIG 11,
and FIG 15 i ﬁéﬁ%ﬁgﬁ%@ﬁ%’?ﬁ#ﬁ%@ﬁ%&%&(}% itﬁiq%lg aptggr@g}té@gffgi rectly

| i nked t cactuatetlispybrdfs thpiiasaikitise yeithert chamgek &1 prapp@roathmgesinage of dafice thatt h

the invention. -8.23 Septenber 2004 .
occur upon ?mt%atlon 0?3. ﬁraw on tﬁe‘ cigarette 23 by a smoker. The puff-actuated sensor 45 is

preferably located within the front housing portion 33 of the lighter 25 and is communicated with
a space inside the heater fixture 39 adjacent the cigarette 23 via a port 45a extending through 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

-10-



WD 01/ 70054 PCTI USOL /09302 Detail ed Description of the Preferred

Enbodi nents Referring to FIGS. 1 and 2, a preferred enbodi nent of the
present invention provides a snoking system 21 whi ch $r&tembet 3008ncl udes a
partial | y-fll filter cigarette 23 and a reusable |Ii L.The
cigarette Z‘gblﬂis?%g%fapt ed to be inserted into and renoved fr 33?’%3% ette
recei ver 23 7Thatinditatorss1qpefarably ivclides atsevendegmoant ligrid 29 stef display. | In diet reefeél

Once the cigatette 23 .S i rted, the snoking,syste 1 is.used ij1 much
the same TR BoRPES] FaRiR AsERowr GRoet REhGOr Tt FURES THEM ng or
smol der i ngh@fa difiRettel RRCRE 5 deidets iﬁ@%r&é_arﬁ:@bﬁi tigardife inthelheata fidmek 3 tigle One or
nore puff cycles. Preferably, each cigarette 23 provides a total of eight

puf fs ( pudstectay ST prsferahly pomprisep e indnesive coih dliEhadiacent thoscigarefipreasivep?7 eéthe gn

expedi ent, t o adi t [ e f L -.of L l.abl.e .
puffs. | nh e%ﬁ%ﬁ?@&%‘%}%ﬁ%ﬁﬁémf tg@ﬁgﬁlgc'uaiacggtﬁee&ggqlﬁ%g?@ egX%?at ecérs'tntone
peri pher awithih ithitGodirolp@rthieyali Ohs cijateltoriintahaligbaaenfoil Mg drtleeli@nchidibcanl t he
cigarette 23 and optionally a secaond ring or rings ,of perforations 14 and
opt i onal | §Hfest ipfiystanes Pg/ﬂlﬁFmﬁmﬂé‘éngﬂé 03 ﬁ‘&f@rﬂgﬁé FRneVRE? Pedrelie 238 Hi5pdsd Bie thhe

ci gar et { erodetver B/ hDBedd 97 hibrafeSa Bldi RS BRAIRP4 PRSI & ilRSEELRARR] SO
in the commonly assi gned, . S. Patent Nos. 5,388, 594; 5,505,214; 5,591, 368
and 5, 499pr686t. Telcominlchrcwrg 4h ér mbyprovidesor figrahtodhie indicatef &1 eNealisplaytdfdier

entireties.. The lighter 25 includes.a housi 31 having f.ro nd rear
nousi ng pOEE B tahifes ! e Pkl B red Nih i e A |

| ocat ed Wiahille, §.8Sndé HRAF cPIBdsHeeP@ideitdn 301 At of tHRDeXer QRREGY3 T vabb@at er
fixture 39 which includes a El urality of electrically resistive, heating

el enent s acgyatediodw thecigareity 23] pAttyr therigaretiead3iin filly sewiser, Shejmdiegter digplaypged

i thin t ) . _ o o . : 23
3l ong an TeCErCy; THE B8 iRkt 295 hond fook Helhibe SR SR RLAZE PR
| ocat ed alngdndetbais e pitSéhcobf 4 tigarthita eandfthedndicetoS9 @edrnetbsff.a t er m nus of the

cigarette receiver 27. A control circuit 41 in the front housin ortion 33
sel ecti vel y. esti§oPFrafiasand "%Eaﬂlﬁ Pk?ﬁ‘P deBWmaE%tFidB‘FictB’éﬁ)éé’FPvi‘%anb P3lgs 35a

and one OfssiaRtaa e R NE5,080,50E Q#h%g{hﬁﬁn%&'bbﬁﬁ:d HEXBOM! e RRerl inSRChiRY. f

cycle. The preferred enbodi nent "of .the present invention includes etails
concer ni ngthandedgctorsraan he employssinsteat didhe abbyedestmizpdtone fadia Gtsicton SArmich sut i ng

of air within ' .. 1ncludi.n S i C re di ed-|

o eat er | el OHEP0R ATt Shieeh, Mea St aBTREA I M tallo B e 1 BT Gis Ry,

FI GS. 1 améhd2Capsirderraldsy7sbte rear portion 35 of the lighter housing 31 is
adapted to be readily opened and c] osed, such as with screws or, snap-fit

conmponents, sdi#¥ aligmativets dsplymgiles repapder afdhepiitasysy thedetertondisp somey

instead be arranged to indicate whether the system is active or inactive (“on” or “off”).

Lol

As one of several possible alternatives 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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facilitate replacenent of the batteries. If desired, an electrical socket
or contacts may be provided for recharging the batteries in a charger
supplied with house current or the like. Preferably, #heertandst208usi ng
portion 33 | ably joined to the rear housing porti as
with a dove‘pgiuﬁﬁ(ﬁgﬁlnt or a socket fit. The batteries 35a0é'31:r é)f!;%@{]to
provi de seifdrétts 23t apmogimately the hamdlecdtion slo8F each newhcinseoiad aigaretteB nddle and

G e T R
t he power whil keQliHesHa dof®irichPpabot 16K Btis 6B HNMybatHeRIddrdte hdctiveamefeed i n
series with a total, non | oaded voltage in the range of approximately 4.8
to 5.6 volocationgyhere kaghchenter ¢lemend 37 bears saingoweis i Bgred communigaigameith) a

sel ected } ' : [ ari st | f C | i t:he snoking
system 2%?1%&5’?%(18%%%%}%%{1 gée%%{’grt%?:%r%’%i%% |(1:1 gétéc}]% ?tﬁlgﬁ%ggﬁ a|[%tr?§1née érrhé‘r%ﬁes 37.
Co ][rm)nl y @s?frgmadgédixﬁent%b elllmtr zhige. may&];c:deﬂad apfidxinarlye byminni 'ﬁf (hdl,frggﬂr, Béghthityy
reference, describes sever types. of _power sources useful in . connection
with the SRERHRE-YTRBTER DefEepRLLER: by AeFES T, Olsgetre.dhese slsiiongap e
battery gpif G&SnA0GARANETHRET 0 G Sosttllh. CIR o5 OMBY thS 1 for RRIRE ¥t @
capacitor wnich 1S recharged by he battery. Referring specifically to
FIG 2, proatd? abtends fidme 12 mcioi 23mym fibri the &ed-endxifdleb digarette @3 f - act uat ed

sensor 45 that,i.s .sensiti ei ther changes in pressure. or ch es in
Tate of air fIBSEERAAR kil S8 e sty el o AR R ot e 23
by a snmokglativd tecabiiéibareid 20468 cReREO o dfardtt, thBhedt@BllrY 36 aGasweearitha n t he
front housing portion 33 of the lighter 25 and is communicated with a

space i nsbagererhen hehavings4 seppadestapepipnd; 1323 against waickithpdlrencpd 15 9f ip gigaroBer t 45a
2 ! _ b _ :

out £ act 2 3R duflne 5 H6cr fuon0 bBchBcerity 23 BFU RN o9, 2H: Uhbined S

descri bedofithe stoppiace 1834s sordfipactd tb QoseR&T @otludd) thefr@@Ad 67 bf thndightee 23 Batment

No. 5,388,594, 1he _disclosures of which are incorporated herein b

ref er enceﬁ’ﬁﬁﬁﬁmﬁﬂf"f thetaiogs Sﬁ?béf Cr %Feiabem @@5@?3«5{%@& GRLT. Pat e
FSS- 02 PGniehhednggte §idbais ardi 28, Model 163PCOLD35 silicon sensor,
manuf actured by the McroSwitch di.vision of Honeywell, Inc., Freeport,

I11inois. Flowtdkmimng tdeVrs.ad andjdh mest préforsblydls rgteh elermwits 37 agod adesagy y
principle h al.s en su ull tr.at to b | r
Dot at | ng e Kehs B E RGN BT Rt ST R HE L f -t et el et of
change i natadast firsioand s€3006 s@pdriiat, etbnelty nich® e 6BS aid 78D, wHidteare adjbined atGinlefdi t ry
41 directs electric current to an appropr.iate one of the _heater elenents

37. An i nftieR @) B The tisodiamradiagent e pemns ohobiPe AgreherseRY@ i/ ofef t he
i ghter 2Rttt 380 d3Bb of S hERi 1RSI 7 Be BIOLHEiLA cdthecleR 1d AEbHFH:Re  NE
Suﬁ e of 3 S er

nunber of S renmalning in a sno a clgarette -10 2 ept e 2004
WO 01/ 700fdesRCTHdedkr AO9QBBa as selectively established by the controller 41, More specifically,

an electrical 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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23. The indicator 51 preferably includes a seven-segnent |iquid crystal
display. In the preferred enbodinent, the indicator 51 displays a

segnent ed i mage which correlates with the digit "8" whebeptentdieyelildt t e
detector 57 detects the presence of a cigarette in the heater fixture 39.
The det ectBP %7t ef erably conprises an inductive coil 1REFUSHP%RCent the
cigarette recert@eatérpdfiods’ea, BBahEs4 dstablit Whal® licireinRa td isth HeBREBladel 04

that communi cate the coil 1102 with an oscillator circuit "within the
control cl¥keuitry 41. The cigarette 23 internally bears a foil ring or the
|l i ke which ca ' {4 :

whenever a ci &i@gérgi%%%d %@%\?&ﬁ?g%i?tg?@l{% ]501\9%%%35% Pl%gl,%s tﬁﬁté@g;}g{ﬁ ZJ(::Etaor 57
gener at esstraight hajméd hdacer Elements BT, Hiclyard et ifordi indlhd ooemnadnly eigaedjdiSePitentbei ng
present. The control circuitry 41 {n tur rovi des, .a signal .to the

i ndi cat or 3-1539#23&8&%P@ﬁ*ﬂwse%ﬁ%meh#laﬁf?r Cghent o Rhioh g SELOH Breop@ranbe s
that the fs’s%géd'@.lﬂaf PR 5984 s0M) s8A GRS S3h an&-Rgl%te@ﬁl@reirﬂiﬁbfe?éﬂlzéin theif-, NO
puff cycle has been undertaken and none of the heater elemments 37 have been
act i vat ederttivetiseat the cigarette 23. After the cigarette 23 is fully snoked,

t he indicat i spl t he di git. "0". t he ci.garette.23,i d
from the I gt AN Fapiek BRuEesdy et trsopttig susi & B HHGrs iR g™
presence @hcléset jenahdRy ds3ighbd] U. BeP4tail Noas,865,560; buid dodim@ddy &sfened] NES.

operation_and_details of the inductive cigarette detector 57 is provided in
conmonl y P#HeENen&A9%.8Y, albyibichtarqugeorpprafgdhasein by ygfprencs 18 theicalsEeat ed herein

by reference ig.4 I . her. i d of
t he above-descg}?%%glygﬁ{eeh%%{?ﬁg %e g‘tﬁgg?%&%%%{%%gﬁ%ae?&g%@ EC”%I}? Og&gLi ght
Sensor, namubheftthr @cbuliyy 4RF Bt Teciyodtis §§ praferebly elbRilthm s spaCedlebationiRelaat
Carrollton, Texas 75006. In the alternative o displaylLng.the mai, nder of
Che. put f BbafiPheHs v et B2 d L P Ao FEP LSS P SRIEH £5 T cat o
whet her t ienduy &Ridved fth ihkBnkidsR6 blo¢Stradidhal Qfaret®. Tt thay BSpreRfe@io Sever al
possi ble alternatives to using the above-noted cigarette detector 57, a

mechani catctiggie moke thaw enasestsn Jimghgnepeslpop yheednare oridt efdhe pHE. pr esence or
absence of a gj . I t sh )N -ovi ded
for resetting CI%%%E%% %“g‘ﬂ it%f[ﬁ.‘ % gth\%ﬁé%%gé %%/évt&eg%}aép g?r%sgmla\é\@#nag%% fi%%e %tﬁ\éhet he

| i ght er 2prefefredlembddimestigsicfoith & dofth iyt BEighdd, UB. Paepd My, 51499,606,dictein 8", etc.
Power sources, circuitry, puff- actuated sensors, and indicators useful
with the BRYRPAGAEY ssfershcein e entirghe present i nvention are described in

o, 55 e B, 3 i At 5 010

all which are incorp y r ring nowto FIGS. 3A
and 3B, t¢venrhwmertedho tisi intgripofithamatdBixiiret3®dhioigiht ot £5. Pesfehldgdbe port 452

substanti al | l.indrjcal heater, fixture 3 0 eater .el enents 37
1Tl ngl yisesbien feseRph b B o Rl 08 51 b igeestdtiee 37, Sisrse R By o
support  afisid thgehd R £920ad edjb@nPshsiaBeayk 1048Hg tHeRdt@ HHr@ipnltRs BIA§ o BRHAter
el ements 37 such that the heater elenents 37 are positioned al ongside the

-11 23 SehstarFdrvoptbbecoppclyggeridosihe frbris pspagk gguiznsates.

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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cigarette 23 at approximately the sane |ocation along each newy inserted
cigarette 23. In the preferred enbodinent, the heater fixture 39 includes
ei ght nmutual ly parallel heater elenments 37 which are 25 Sptesbgr 2004
concentrically about the axis of symmetry of the cigarette receiver 27. The
| ocati ons W@PE7®Hch heater el enent 37 bears agai nst (orPEEUSMBHZr nal
comuni cag4 L . laye | ) f; rgin as
Che heat or ases ik ifiuckd il &G A e ied il ¥ PSR S,
char zonepmwyregixeredetectablerbythamressing sénsondh bt niisingzdd to Betmasdsmthat the

approxi mat el y ,9 rn_ f he free-end 15 of the cigarette . 23. O urse,
Chese. r ersmeid ordbsiisa R RS TR it et ooty b o 201 o

desi gns. Inrthepetched embslither: of gréndatmal RTD bhé tociathes ZaRe (4D t€ X3ERESyitépi® 12 mm
to 23 mmfromthe free-end of the cigarette 23, Referring also to FIG 3C,

to assur edEBLIndrpRoXgtalbetmn Aithat erafussd 4 heanaent 43 Accardinglyithe to each

ci gar et t ep?2B ok 1R ol BB 08 bl Retb @bl iOAE Bk E &tpgfox&@ﬁaﬁﬁs fd Mﬁv@%rwr ovi ded

f
with a base portion 300 having a cuppedos p- pl ece 183 agal nst ¢h the
free end Whenghsetthdindighter 8% awl the Bdireed pregeuke dtap pliye liglgen A9sie pppranmataly@5t he

cigarette_receiver,.27 of the L] r 25. .The ed shape .of. th
ct o pi ecait dafedt ot el RS oSSt il B SR R a5 of (e
ci gar et t eprdisiop 6flandfadjusmicitethd @imtRf addrteal Cfpedbratondd 2$ed dpdbnatlyi4r@annot be

dr awn throu%h the free end 15, but instead only fromalong the side walls
of the cil§afedrorden 8&xpfithg cigagstier’di ng to FIGS. 3A and 3B, nost preferably

the heater el %ﬁﬁtﬁge%ﬁslgrtﬁe RlesA 206 54 18 ammliRil §86£8eihQ1RGEE bd)acRSt tRe MBMVer
hai rpi n heater elenent 37, wherein eacﬁmheater efement 3771 ncludes at
| east fi r&ht ispositigessiomdy Seonpentcene delpisond avmslenseieb wihich S8 ghtatitrBBbtenditcch ar e
adj oi ned 8l a0 ellgd 20%orti on (tip) 54. The tips 54 are adjacent the opening
55 of the %%alfl% ?% eceiver 27. The opposite ends 56a and 56b of each
heat er el ementAiBthasiize bednadwi @&l thy lighaped Rdiation bhepuIpangs dlengsiielies of the
power sour.ce 35a as sel ectively. established by the controller 41, More

speci fi cafigaetic v eesrrtat lopsgidinalayiah AP EGHeoBReReHh Eted the Pae@rion 700 s
establ i shaadue HeBRPREhR0Y 1t HalbAH Acdhordi Balh AR dBh1Eb1ok U endhisf ARNGELS PT10121

between the pin 104 and a free end.portion 56a of one of the serpentine
menber s S584acentlirechaghpartion ¥srhancebymake nuipht (Héleveny) pf B4 system by diesting at
serpenti nber And it d ortion 56b. Preferab an. integrally
f or med, ggasmng?ﬁm?lg?\ﬂ%c% on 15 aﬁ%b%%&‘"k %‘r”%r\(/ii e’gsegeggﬁa%ﬁe %ﬁeﬁéf'mg’ .53 E’?1ecti on
anongst adund betheod, b ayticlionrd tmbtheafr-stvbep Bl10ngat & direrdidlowdidWard it T
preferred, enbodinent, the ring 110 is connected to the positive termnal of

the powerR&HgHEle SEheayipg Py B 1% HirefEighly othe armrtae pirgioan 521948 wedsd t he ring

110 and aehiif to b3y Mirici@lgaldat 83 hidh ¥at HhBSirGRBST {HOliBin@RFesqRE SRki,8 hment
of electrical connections in the heater fixture 39 are illustrated and

descr i bedotation plong hevigatejic 33 of aperfatons Bht ent Nos. 5, 060, 671; 5, 388, 594

ggg ¢ 2 ,ngg I:,I‘ : ggg T %sg@/e%d% %16‘5%%%‘6@% ﬁf tgg g'gug{vgépnl Y id i%fp%v%&] Geis~ 12 23

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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The heater portions 53a, 53b and 54 establish what is here referred to as a
heat er bl ade 120. Ot her preferred designs of the heater fixture 39 include
heater elenments in the formof a straight hairpi n headdepehbaeitd 37,

whi ch are rth in the coomonly assigned U.S. Patent 1, 368 and
"si ngul ar ﬁbﬁ%ﬁ)ﬁ“ne" heater el enments each which are set Pfjgﬁ{sﬂéqs'%‘%commnl y
assi gned de&in PadeaxfitheNobacty B88 §%& 9The longitidinal (exikh ekientrrd thertolacpoplag 8@ her ei n
by reference in their nti.refies, Addiji | . heat fixtures 37 that are
oper abl e g‘%’“ﬁ%"r'ﬁ""?ﬁ’”ﬁ”@%’?"ﬂ?ﬂ %é‘oégei’ﬂ@i?d@?@ﬁ@é‘ée%eéésc! osed in commonly
assigned, U. S Kahwib 708 infmBERr AR ippaihoGORBRIBhICOARD 66188 is HeldFogetheat ent
No. 5,498,855, all which are incorporated herein by reference in Fhei r
entiret i edong lohgiiudiialseaming idnoatreonsin 8Fnsinetionredimpreitaditignabeigsrgficsedhdy t he
power source 353.under..t contral. of th | reuit 41 tosh e

O gar et e 50 1 HOEE b Bbgst SbrBen BrringSe Sptfibl bt R iekeily B md

peri pher ytobicch pRggdgarette 23. The heating renders eight puffs fromthe
cigarette 23, as is commpnly achieved with the snpking of a nore
traditional cigieiece wel GG pETeplly spmpigses abasgotep\paead adver ifehiceme

heat er si : Bhde vk skha + piif d Bef &%d BthcpOW t o
FIG 4, the %iﬁggﬂgﬂ%d%%{%@Q%fgéé%%%gnsfﬁ%ct ed%i Eiéa&g?grggncgﬁéwa%ﬁ t he
pr ef er r edrod s atle tbadcosah 66 dogether with drermyadwrimBlsarg meahpedatdut fatwbmiar No.

Rt s M R SRR N A
comuni Cafgsbcd Qreb BE ahd W diprREs Lkelatii@y BRRE @lunkd ot NG HBEPHUBDreFeAB hadtSa.
Preferably, the port 45a is |ocated adjacent the base portion 300 of the
heat er fileenmea®ed wEbisrent pdaineddry anlvg wiapd4- t he risk that the port 45a and
adj acent passage ' . ]

fixture 39 wo%oa egrg%g%r’gg%{ecgg%ékﬁ?éw&gwgé g(r?wgﬁ% Igﬁ gntgglﬁgkgetqége %ale
heat er fil¢hgth ef B9 tdbacdoudé 60 authdtat a vk @0 ipatdblidhza Qlonglheabbazcorod G0 batvesn Wi t h
a mnifold 1202 that is at Iécgjast E)artially defi ned bgdfatpﬁgrf rat ed, annul us

1204 and PRECHBWY Wgfer {hand the iabpcreplueR0. e VaidmNgeepe PoFfer abl y
four hol esr #3800 + A4 LA LIRS AReGRI édﬁ%ﬁﬁ%ﬁ?ﬁ%@&é%ﬁé%ﬁ@gtﬁ

m nimal pressure drop as alr 1s drawn Int rough the air
i nl et pofite fAiRObltaTd of e totmaed ®HE0.1202. The size and nunber of the hol es

1206 may be vatied,. b u are confi.gured Lo vi.d uf ficient pressure
drop that upor T RRIRG2RERaNY ERTEn= PReapy e ¥ BieCadetn & Bheabil e
drop is i6rkisEednetidiedeFiepplig eNhiahd digtal dhd oEi:‘t@hip?fngm(ﬂ‘bni thatobiabt® rpdI66. sensor
45 is operative to recognize initiation of a puff. In the preferred

enbodi mentreferably. Hisifess-floxobltes £2 i tylulerard frgusmitsair wihYree Lilils preppyre frop.
i i 3 T .
SSBLO%W%%%%WE@%T%S g%%c%fd égn'ﬁﬂﬁraéoﬁqguld ﬂ%sé@ﬁ%ad, Towévir SPRE RHRET

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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of pressure drop induced at the annulus 1204 shoul d be sel ected such that
it is wthin the range of pressure drop detectable by the pressure sensor
45, but nmininmzed to that need so that the remainder F¥SaptesibeeORTD

(Resi stanc ) is effected predom nantly by the cigarette 23. In the
preferred Mgﬂgﬁgﬂt a grand total RTD of 4 to 5 inches 1’?%% to 130

mMmwater) is Rifatingdowalo FHRrDsichildy, yhedowrotpeaforttivas 12§ Ipeaveli st efadicetthe
annul us 1204. Accordin ., the RTD qof the cigarette 23 is preferably in
the range® dB?}%'PBQ:?”rr%&E%/ @@@@&21550 TR ved QTR SUFpeRPS n

gt er 2esRRdidiS i WbinesloRE 86 34 Godlt O Cliafibfal thalhf citershfoARRLGE Mt el ¥
25 mmwater. Adjustnent of Cigarette RTD in accordance with't present

i nvent i onduringlapuésyclp senhi thitdplivry GRM-EdCYistenkancedf t he nunber and extent of
perforations d.optionally 14)..in. _the filled por.ti 88 af. the
cigarette 23. ll%d@‘%ﬁ?ré‘aggﬁg H@,‘veﬁhgd maLroy - 50 Oiteﬂ’?ggr&ﬁmﬁo{}scof’fﬁﬂ?g B¥fng

| ocat ed algljlexCigns ptRuEIg@RECYBES maY be providabattalleuatich Avaythe HNBA @HHCESoThe
debris and, condensat es which m ght otherwise tend to_ clog the holes 1206.

Air that RhacceEsPlqrelrsblyntic lpeniion supsmepedupron lsastivertiatly sipearosel, pyithe heateter s
al ongsi de ' ' Ehl@s | | i (axl % ity
corrponentc]:l%'}(;%élre c?f& tﬂ%ﬁgg%%%;r}taﬁgn b@%#&#&%@ﬁ%ﬁ%&ﬁs}[&? %eucﬁ%&%g?' ' ﬁﬁ%as
been di sclatt@ralickntte @ambedifrlenithdatdoad taw ofyerfarutithsald ia bstatdishaint 43k 6kimaid]yad ent
t he base portion 300 enhanced snoke_output (deliyver of . the system 21 by
di recti nglgﬁk onp sﬁfeegﬂ{ﬂé? i Shceing ditter ‘Prﬂ’ﬁ’ah‘?frﬂﬁ %%f%am RBWE Y ey

i nserted GngRieh kifgld3ow BPL al fdW Bhekondig 17bound by theory, it is believed
that the air-swoop 1210 tends to direct airflow toward regions of the

cigarette 23 PHdwmumyerradfcsicatdfpad-hols 1'Paefresolyibd {n accérdanea mithdwo ai r - swoop

1210 is I g ed...relative. to fully ipserted cigarette, 23 such. that the

a1 svoop TSk SRl TichS The ot pEROE pERar AR ey f AR PR .0
of the pedoh@ibates ténbidced kbliRasofthsagaretend. Hvmevédeach daditibr@Didwgofof the air
swoop 1210 js inproved jf it is constructed fromnetal, or alternatively,

al | body RS6PAIgRS1% 4 red@orsdukdrlong the side walls efthe diensisdet Berferpblp thegrard al
such as aggai firpl £ egéc d.al sl sargt.@ﬁsztl sﬁcg.gégrogﬂé ttﬂe%ﬂﬁagglfa %ﬂ%ﬁ&%% Blawd | Xt UT €

39 that are disposed adjacent an I-nsert igarette provi si on can
provi de appiaxonaely ¢heofamdeb thateperidnce withiyadifdaal FiEGEttestieppioxjamelyt £1028

conprises. g tobaceco rod filter. tippi 2 | ch are joined

oot hor nfen SBRE fontoindy T Srmin v b BBeRS B s I R B ot 1o 23
preferably i nqt ndesapfolPRECH aWRE BErgy IR 0f86.8 Johiles B JiRatPaiBRdtalzded into a
tubular (cylindrical) formabout a free-flow filter 74 at one of Its ends

and a tobagrEditeA3hgadus adual rav ofineeprations 121ska ket imdionythe ifigg et 1 cwd]thaul ose
acetate ng;ghlidiBual fébwdot 123818 TREJ ot FPkuc RiRLAENIBLadtiuly SRAY 8232

milligrams TPM (FTC). Further 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.

-16-



used in place of the tobacco plug 80. The longitudinal (axial) extent of
the tobacco plug 80 defines a tobacco filled portion 88 of the
partially-filled cigarette 23. An overwap 71 is intind¥Eriemdant®@pped about
the tobacco web 66 and is held together along a longitudinal seamas is
common i n c¥AYLFIOEL i on of nore traditional cigarettes. Ther/utngyderap 71

retains t a free-flowfilter
74 and a 980%acéo pFﬁﬁQ‘gg&é{%@' cco \Rggﬁgeggéﬁgtgﬁﬁﬁg&eferabl y conprises a
base web 68 arfbraxduglein ihk ptetﬁdmdembodmbmrthahaaﬂlﬁblésokﬁaireptc&t@lygarbdueed nsi de
surface of_.the base weﬁ 68. At the igeeng e.t obac%o r}%d%dtso, t he

t obacco \A)étl}lzg’@c’%‘ésé’tgﬁ@ eIqPEHDE hled TEASy ﬁ‘ﬁfﬁﬁt}flaﬁ & FEPHE t ubul ar
free-fl owpkdedd, SichiRk W disk 8 eddle8d @lﬁz@ﬂaﬂgeﬁehﬂo&@ém&@ the féed S bsheRBs hHCt ed
separatel%pfromthe t obacco web 66 and conprises a relatively short col um

of cut fi étskpbt;atee%btltiatlu%tdemmmtvlermech%@ﬁs Whish pedreuehtip apppeimeatet ai ned
b | f th b |
y ap u9f %Qe@élfth afanygcﬁé'ﬁwenlglég?{)%tﬁé?mﬁ%ng@%%g& of the tobacco plug 80

i's prefera set relatl've t he tobacco rod 60 such
that a voi d 9(Prefsrabkyt ﬁtbholshtﬁhna]h&mg G6hee dovtrad by the odicH @rappenit e Brefiriidy,

free-flow filter he ,voi 900rr n to an
InTTT 1 ed BOPYGpSettie L D et P it e LORHOT SBCROR & i B 16 5o

comunNi CaghQhe 8)"&6 Aot bNRlab. | B fRefeRed doioaihgdht, iiemat hoRe 16 ble\thateh taﬁﬂm;?lﬂmety t he
t obacco rod 6 The tipping 62 preferably conprises a free-flow filter 92

| ocat ed aa}vat:ﬁml ﬂter%eteaéééeﬁthp gigarct2h el adupbiavhef neeferatipns 1gds ?stabgsled at t he
di st al
L% SRk RS LT I8 SR S0t i gt

free-fl ow ts arr w epressure
dr op. Othemgl“ﬂi’tM&fﬁ‘G)cormonw filters of standard conflguratlon coul d be used

I nst ead, Th di anme for thefreeflo filt
Ipref erabl‘ffg?t“ ago t&ﬁ ﬂ?:’q‘?sow I tﬁf@*}gfhgf’ﬁaflgﬁlll‘ﬁ? G (t%gare eh’)'zn t hat of
the free lmont ftelshBE extént @freﬁllﬂﬁoﬁ QPRED Qs fseﬂpe%nceahﬁthma@ﬂ dHaitRe of fow dfferfp! U

94 closes off the free end of the tippi 62 for purposes of appearance
and, if dedesldd Accrdiaglyeene %ﬁé‘lhﬁﬂhﬁf&ﬁ wpetforptions dgnl4te apmogmetedlesited t hat

the mout h@éh‘%grg &%Jeiflg&stge %&Qtte% %RHE* ftﬁa% h8les i;é"ﬁeg%f +s%ét ﬁanaf% sf drlih G asOT

preferably a percént I Ci enc rring to FIG 4,
pref er ablgehvel’aevimaarlbésatdfgceﬁqnlll']&d cigarette 23 includes at | east one row of

perforations ation adj.acent.the free 1 the accq rod
orthon of & naor gt e SeshBl & isihoals el (P Fabrrotreb LTS %, o
twel ve hof3smiRva8@UThe BitflerBhe RRcriRi1RBMking Systdnt ﬁcﬁ:orjdﬁlg(t@ﬁ{efpr&@ﬂﬁ@ent@dn a 400
m crosecond pul se width setting of a Hauni Mdel 500-1 on-line |aser

per f or at oVhaisgtedwitoyt noigaete exbibis ayREP of htanr@wfety 2;9e10rrematatqsn $he 2

06 and tHECBG e s A B e b B B AR o202

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 anct 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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Referring now also FIG 2, preferably, the row of perforations 12 is
| ocated at or adjacent to end portion 42a of the char zone 42. Such
pl acenment is believed to pronote entrance of heated ad¥Sepignbet €4t obacco

pl ug 80 anqw r ot her additional favorable effects upan rolysis
during a pu ﬁ“@@@g% such that delivery (TPMFTC) is enhaﬂgg%ﬁ°¥8%?hrther

i nprove delivery, additional row or rows of perforations 14 conprising perf
hol es 17 as previously described nay be provided at a | ocation along the
filled portion 88 of the tobacco r odt Eﬂeferably, at a location

super posed, oTr—at teasty parttat 'y SUgerposed, by tifg heater——cThay zone or
footprint| 42 afor al tler REETREIERce agj acetPhe frée eRIABEof t he
cigarettel 23. In the llatter®m}ernatle enb@ihent, |t he s@®nd rogw of
perforatijons 14 1s establlsh%$§ T approxi Ty 4 nnlfrgﬁéthe ee end 15
of the cilgarette 23. Eilther 8 both df the rforatiion_r 12 or 14 may
conprise ja single row dr a dugaksrow af perfzfioles 17. Thespunber [and ext ent
of perf - heles—li—are-rgsolvedt+n-accgrdance w-th-tw—countervalling

consi derations. 3The additi on24f§7 rows |of per3®mration 12, 187 as desgcri bed
above comtTTOUrEes tO enfranced detTvery of the Ttigarette~23—However, each

The ci garettos 23, Boapdid %emﬁﬁ%ﬁ&%ﬁﬁéﬁ%%@%@% cirical
oVl

re
snoki ng system 21 gﬁgﬁﬁaff’ttﬁ? e er a resistance to draw

approxi matel y e ne as that experience with traditional, cjgarettes of
appr oxi mat el y @Qt o%ng PEF&%@W@‘BW ?Fg’illﬁlvg}thl@b@i%@l% wat er) or

t her eabout s, = 80- 13G1&%AtEReReE to pfmogphsreheen found that at a total energy

i nput of 23.8 Joules to a heater elenent 37, a cigarette 23 bearing a dual
row of perf or BE onRTIPokxigasettes trateil dnsnickingmbchine withetobaceeewinaf 15 of t he
cigarette (dual rowgachtedPotielbs caabtigd wancipareittusmd del i veri es substantially
greater than 3 mlligranms TPM (FTC). Further deliveries may be obtai ned by

addi ti on of a Iaeelnth JopWat vatioNsSaspedts dIRighitted iRt vidouskonditationsRE B
additional row of perf-holes_ 17 |owers RTD, which %‘;ef erably is to remain

at or abobesifEnAmaiarler 1§ GrcigarEemRryme noyerfarsions or plseitest eigarettssiavioBat f or
a given &cﬁ%&&&ﬁc@ﬁ ¢4 1899 oAl coﬁ&@dgﬁéﬁhﬁ(ﬁh thQ?éa'nggsdse ﬁ)}thtijb'?a‘tgg? level is
e “be o y

nearing its Tower 1Timt, additiona Ivery can tal ned ‘provi si on
of a plurali tyltefcomiial cigafetie bat napdrforajpacss-na Aoles hal teg cipbretied BT édthidad t he

mat 66 itself. .Preferably, . the_.mat holes 16 each appr oxi nat el ne_nm
" o anb PE TSGR Ly S AR marcce 554 pfe GRmer Rl meLhoie el 7
strength @ #di€ t¥RELABS &id Fkhebfgardts, MaI Nt ai ned and may withstand machi ne
manuf acturing. Preferably, these holes are fornmed by an opposing

punch- and- di e Thslt¢sépigarstesinihylages perfusativme insludad Fither a vinglairew of eveplycpaced al ong

0 o) e e S B D AL S

PCT/ USQOL/ f9@es2ions 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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5,666,976, which patent is hereby incorporated by reference inits
entirety. For exanple, in the preferred enbodinent, the mat holes 16 are
preferably produced utilizing opposing rollers beari réf aplesbsui®Ri ng

el enent s yices may be enployed instead, such a endl ess
bel t arrangerrentgﬁocat ed along the feed path of the mat , SP("ar o/ Bg{dl sk or
endl ess belt including nultiple hol e-¥ABBEi2ng di es whi ch are brought to
appr oxi mpge—ieeg—speedof—the—rat—by—the—peverent—oefthe—di-sk—ot endl ess
belt. Pr efer dhisgriptiohe hol esSIPM, i n|t hTanmt 66 Micetingv el eWathay mipfoig ?ut er
wrapper 7. Preferably,{ any, row of rforations 12, 14 is displaced away
fromthe |ocation of the rBwHr mat figs 16 B¥Bhat [they do nof overl ap.

In apreferre &Eﬁadlneu, maf ar cat ed ap&omnﬂitely 7 mm
fromthe dc g‘? of Lt heg'?*?gar bt t e 351 E.mi.% QW neff prati ons 12
i s establ Bh&ﬂaglea@ﬁ'rdf)& rat ef g7 12 pm fzrasmt he encigld of thesm gar¢tte 23. So

arranged,| the cigarette{achieves a 6 ng TPM (FTC) or|nore. Advanmtageously,
the mat hpl ¢s 169An coptribute an additiopal delivery to the cigarette 23

wi t hout tjhe|sajpg,g%Lgnt|of reduction in RTp as is expgerienced with each
addi tion -Lz\i\miar—peu—_hgl_ec 17{ Accordihgly.—one mpy utilize fhe rows of
perforatijoh$ didgleldwbd ppprH2smat e dagisred| delgery [evelxpd or {he

28, with the mt holes 16 being lised to adjlist or incre¢ase

cigarette
del'ivery hith al3%8%Ser pffect on RTD. Moreltraditional cigarette$ exhibit a

resi stance to @drmawiRTD) of approximately 80 nmto 180 mmwater| The
|l i ghter o } } L system abcording - tolthe present invention
when test doithertw e &c| gar £2g e exhi kiggs ah RTD.iaf approxizmt el y[20-30 mm

wat er. Th cigarettes pccording to the present invention having|the |aser
perforatijons and®¥ht ho|es as taught here|[n exhibit an RTD of

appr oxi e eg&aﬁﬁsggg hvat er when}drawn uppn by thensel ves (outs$ide of the
| i ghter the electricpl snoki ng systen), | but when inpserted, the
el ectrical |snokiavg sysiem (the Ijghter anfl the fully|inserted cigarette)

generate RJD, 0T _appr Tery [50-75 wWater. Table I sers forth
results r?‘[‘#ﬁ“ﬁ%&%ﬁr"gment Pbr " clgaPdftes| wit Rddt  perfor’s ons|or mat
hol es, cilgarettgsyd-th pat holes pnly and gigarettes with mat holes and a
doubl e r pf | aser perforations.|The cigafettes had a circunfer¢nce of 24
to 25 nun. , | perdoratians pkio| es consisted of a pingle row pf 6 mat holes 7 mm
fromthe enj of the cigprettes angd the double row of [perforations
consi ste 12 Bl es in each rowlat a |ochtion about |12 nmfromthe end of
t he ci gare§1 QidBwldrg [ owss apout |1 pmsapaft. plg 23 Hept exgper 2004 WO

01/ 70054 |PCINl USA / 09302| TABLE |
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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RunCi rcunf erence RTD-CE RTD-BE (mm) ( ) (MW 124.5832875 224. 5335551

324. 573057 circunference and RTD val ues are average of results obtained for
25 cigarettes tested during each run CE RTD of ci gar et23¥eptesdee?POdn snoki ng
machi ne w t‘P éﬁi@gco end of cigarettes open to atnosphere BE RID of
cigarettes 8 Y n snoki ng machine with tobacco end of chﬂbsgy@z?zes

bl ocked b§7 fonpetédting €t itseetfonaifgaigatette 28 iickhe tigaetkerecdioer Q0 P thedighiaf 25 ise
aspects of gigarettes haying, various conbi nati ons _of rt-. holes 17 and
mat  hol esPUESSRIPT & rdeter g 1 31e1 Hgohie msetesagargis <3 othe F@E’e‘g‘?w%té%ﬂ frgarettes
having ¢ : i thg.d eat ures
et T or t F e g b P S g Tt

hol es andnatwerk 187.garettes 1-7 included |aser perforations |ocated 12 nm

fromthe tobacgo,end .of .t ci garet.te and/ or.. .hol es cated 7 tmfrom
Lhe ™t ohaces. o RS o 188 nGl BB B0eGnd SRl ] iR b BTl et T ohd
per f or at | faAGidns estided IRtdiNEA fidldSirBEh@mabld gofe 2aBYERlY, 23PRCACTEL a3080QUt slits

extending circunferentially around the cigarette or a double row of such

| aser  pefR@h BB 180 \dvailablnfrem Actebverparationcuarwdleabplifosuiarat e mjcre contradlear t .

The test gj ' I i-ncl Lnal £ _row..0f si V. y
Shaceq: e BB plkitadl & el B iRal D6y WiRKoR WG O Sutell) ¥
t he ci gar@hdreompsnerizovin ASICtdrenitresontielkn birsperfolve bsth i malogubddigitaldoubl e r ow
of 12 laser holes and the six 1 mm_ di aneter mat,_hQl es proyi ded tobacco
snoke hav‘i%HﬁmPﬁBl %Pgﬂ@g‘en%r?ﬁeawsmaor%h“@g?%%m%dé%%m“@m S’mg%FdR %9 system

vas mount @girbIiui @1 ¥ bbie REtuif] Barele ResS Ak Al RE BisBBsdiNRt «KBAILISS t hat
portion of the snoke which is collected on a pad, its tar, nicotine and

wat er . Dutopmepnihessigeet, §,.S.tPatent o 8:388,624; SIHORZ 1 Seid 3oBiend@st98,086.atlavhicnder
FTC snoki ng, candi ti ons erein a.2.second.puftf . is taken egvery.60.seconds
for ot otaraafghdspitet BT ER I if pRR SRR FunitrSelit BB afY Bt o0
TABLE 2 c¢opending, 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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Descri pti
Cont r ol 5.

65.282.080”@?%U%%&1aser perforations per row 4doubl e rompg%éggﬂﬁngpo.l73.
a

12 | aser
perforati
perforati
now to Fl

onTPM Tar, Ni cotine, Water, ng/cig ng/cig. ng/cig. ng/cig

242.180. 152. 91 1single row of 65.672.360.183.12 | aser perforations
2singl e row of 5.252. 150. 172. 92 12 | aser perforations 3doveapteanbepodf

perforations per row 5single row of 65.412.250. 182. ser
wsrlvesrid aecondanchiwite the dershibpewhiciniodip®. farictabDingogitigs thcxohmeleircuit

863 B o Bpge Bkt e et ey oA 9 ot il o

34

25

i ncl udes ¢tHea@Al rafile Toti“thetBS histbigia@d) PEt@t&d BbtegpaeaPlidatee slemeit 7 Md @BfALmO! | er
or an application specific, integrated circuit (or "ASIC'). The control

ci r cui t r yPARS of He cignestic2de Adiiignals encsdirgupienqdthormoguisiogiapds esehiishednp

01/ 70054
in the ci

det ect i ngcanindl @xeuit pd o adie prevselytdegliciaghe pleteterdfpedtthamb@ixtogreincathovelryl f or

i e T

garet'te recerver sensor or

power cycle throughout the range of voltages v;, encompassed by the aforementioned battery
discharge cycle.

The puff-actuated sensor 45 supplies a signat to the logic circuit 195 that is indicative of
smoker activation (i.e., a continuous drop in pressure or air flow over a sufficiently sustained
period of time). The logic circuit 195 includes a debouncing routine for distﬁguishing between
minor air pressure variations and more sustained draws on the cigarette to avoid inadvertent
activation of heater elements in response to errant signal from the puff-actuated sensor 45. The
puff-actuated sensor 45 may include a piezoresistive pressure sensor or an optical flap sensor that
is uged to drive an operational amplifier, the output of which is in turn wsed to supply a logic
signél to the logic circuit 195. Puff-actuated sensors suitable for use in connection with the
smoking system include a Model 163PCO1D35 silicon sensor, manufactured by the MicroSwitch
division of Honeywell, Inc., Freeport, IlL, or a type NPH-5-02.5G NOV A sensor, available from
Lucas-Nova, Fremont, California, or a type SLP004D sensor, available from SenSym
Incorporated, Sunnyvale, California.

The cigarette sensor 57 is located at the cigarette receiver 27 and supplies a signal to the
logic circuit 195 that is indicative of insertion of a cigarette 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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i ndi cating the nunber of puffs remmining on a cigarette, the power source
35a and a timng network 197. The logic circuit 195 may conprise any
conventional circuit capable of inplenenting the funcddoweniiesdWésed
herein. A field- granmabl e gate array (e.g., a type A 80A FPGA
PQFP 160, a"\k/@ ?‘%@42 from Actel Corporation, Sunnyval e, %{'{?Aﬁéﬁﬁ or a

m cr o cont r ol |Smilartyg theludgapetiegemsonetis tooefpretly anmedt dueforia gnméilsecbmgduratiamnct i ons
wi t h anal ans ned

ni cr o- con'%%laI #H]m}ﬂé 5?10 %@%ﬂw 50 mli)eytﬂjf? cﬁggi %Q,{EB %edt}ﬁe%tstféﬁ} dA\&unc‘%e(%?f%ecfeﬁ one

conponent puldée,andwmg diie rrenencesif acigacie €8 yo fan Hglhtag’bctlm ilighf setigoy seidsr kignalt o t he

control c [ 1
di scl os edﬂ:I£ exa af?ﬂ t!) it 18%8 ltgsagg? B%lcﬁﬂg]ﬂpgﬁstﬁ% ?%@yfgéﬁa?%:% 594;
5, 505, 2 14ten35n§@25 B:G@e paﬁdc@am@ 9&116@615 takim wmth@ pufacmated paigyr. iThe @gg@méd by

ref erence r f I ¥ he
copendi nglgsc%str?’r%g% iz%ﬂgﬁ@gﬁte@ﬁ%gﬂt@%@&%o%i%g%ﬁﬁoﬁe %éﬁ)lqﬁ?gtﬁf)orat ed

by ref er eednition tg q&wrpdm yhe tioke avieeep puTent feguiradydbn prEARctuatidgrpsor 4

i ndi vi duaéndfiﬁ‘@&gz[ret%'s%ﬁ%%ﬁ aﬁ&tlﬁ&%x@ﬁﬁ‘ﬂﬁ@ﬁ?&ﬁtﬁébo@vep%%&&'swe termnal of the
power source 35a and giroun rough corresponding field effect

transi st or (F@hﬁlo%ﬂf@f" §§\A“%°(1,Ufﬁlé%a§5 Mo@eperampailie tra m@’éfie%}’ lethichnes of
t he heat | ‘ 2 t
vt toaiiisheol 2kt Wi babt iR lREe SERLICICld BRAAG S

power cycthid Byta bhse (lookup tabile) 806 hncﬂ;%szbﬂjhefmhﬂglbck—up mlﬂ 3071 85ch gfitim/iodiesp
signals fo n and tin ar.ti r .one f th heat er

swit ches ¥ is%?}g&[o (ge Q]?%%ée{ﬁ 3?‘@” @Gy Fytage ke ©r?

el ement 3¢ 0f inkleerReARY duty éSFc!H(edc:?’gfor fﬂé%rétq,ﬁas% afidl F &t for ah%féecsbaa @Eﬁs@} B%eW th

the tinning circuit 197 to precisely execute the activation and

deact i vat #sehingixeeion ofdigrespeasive phase oBthe immediete pawercsclpi Thirdarst ioudh ook ned
t ot al to precisely divide each total cycle
peri od |ngotgggsg§fdecfgfl(épﬂ1%%8%é 1%%1 of phases, with each phase having its

own predet er MUl ifdsticchfafpoven®cle, tht ldpserchit kdteiviea sipiabirdicatiat ebane ment ,
the total cycle period Tcota, , has been selected to be 1.6 seconds (so as

to be | e%daghvm a%féerf rRreeeiha mrdiEe Sdme vmid 1y fag Lokrupidle 4 1 a
snmoker' s de8nsUPaMy & o &aT&ttﬁe?imna{%ﬂ‘éftﬂé ﬁx‘éf HaO AR pd W 81dR. ARGkiadeot al

cycle period Ttoca ,”1s divided preferably 1nto two phases, a first phase
havi ng a ipredetet witihde timinpageoikold7 Previdea g eigh)l indi¢atig that oprdistezmided second

phase pr.ed eriod 6.seconds. The
Potal cyatet g BhECHeia WCed B D Snbra e S oasbrodh P REPFERDEC: 1 ve
phase perinadie REd %@faslesm aDALLAERE h Qutylchéelt dgifer theBikBodaR!sedmar 2004
WO 01/ 70054 PCTI USA / resolved in accordance with the teachings
whi ch f ol 189 {13 second Bhass i qogtivyed il th%@n@@m@fwk E9 7 wmayidespsiengl mdisaléig y to
|e)r(1 teg‘rlgg : ?tg%c%ﬁre&e)fé}fn&eh Rile PGS bERE YecdlPIlE8EES PhaP bRk PibrbdbSh BR!

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

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]fase
(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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("thermal profile" or "therno-histogrant) between the respective heater

el emrent 37 and adjacent portions of the cigarette 23. Additionally, once
the preferred therno-histogramis established, certai2?f Jrarembet €04
(preferably, dut‘}/ cycles wi thin each phase) are adjusted dynam caIIy by the
control ci r‘gﬂl "% 50 as to precisely duplicate the pred t()ér

t her et 0- hfiadtagivasintatiéry @vRage as flewetiral viehet prégressghthingh behpange Sﬂéh dewickages
V,,, enconpassed by the aforemagttt'goned t%ttery di scharge cycle. The

puf f - act uaw&e%%wg@rprwegﬁﬁﬁrl% e deSEFBICTYHiHeS T Bgi ¢ circuit 195 that is

 ndicative of ofgDifingd p@éﬂccaﬂcs egfotiofls SANIOURNE Hi29R1sh Bo REASSHA s OF
air flow over a su |ent sust al period of tinme). The logic circuit
195 i ncl uthese desctidled imite ngnmomMamn‘ed;rU 8i Batnh Yjos. §tﬁ8ﬂg%,eiﬂ(ée’ﬁ4 noPGI68ai r
pressure | afj on r ust ai,ned dr aws the.cigarette t.o avoid
adver ¢ enion. i fiyhs A hiB Thuleh ptapEie e PP sy sEnead s teranife B gna
fromthe puff Beidpefiiss i ardfe 23 I 8serd@ i thes m&tzgchnawéseﬂ&df% i ncl ude
a piezoresistive pressure sensor or an optical flap sensor that is used

to drive eigatefrisdeieeadby tasigereiie penserdd. Jhe patrety wasﬂréﬁ spugsiagigngltp ﬂwsl@act 0
supply a #@éﬁh‘i%%ﬂr 'texlj:.ﬁn{ﬂ% ! %1§g1§ hﬁ&ﬂ' 165 hRriaibt rheRiE &H@ %gp
sui tabl e use 't ntonnection wt snoki ng systemin

163PC01D3fs charigtd @@Vhe&eﬁﬂxermmmmfvamgarmbhldwm melmme afviirtuedy, di Wzi sﬁt@n of
Honeywel |, Inc., Freeport,  III

e NPH- 5 A sensaor,,
avai | abl elnssrieR Of 3 Gigaatagain tepliediv ot ahec% i PR 135 cfagﬁaygé sl g
sensor, ayadrahliBe éffaqmo%&ﬁyﬂaow Ncor oLt Gthy 5 PUHANY MdSFurthed bbdBMidH Fthe! NE
Ci garette sensor 57 is |ocated at"the ci garette receiver 27 and supplies a
si gnal t olighier wﬂlcbg btpckendrtmmil the PO Feit doumttce B5a is mtharged wrgeplficeiin Yoktageod thef poaver

ad acent YEeCPls ogdn R avachns sl rBPi AR ol BR B waBeag ™

fully insgehess Bﬂis%t%ﬂﬁbtécﬁﬁﬂie%[tag’éﬁroﬂsmaemwjaql’redeﬂarﬁﬁi&ﬂ&me energy, it is
preferred that the puff actuated sensor 45 and the (lgarette sensor. 57 be

cycl ed on and 1fhe pawver s doy isopargetandaofjage Is ?%1%0@‘9 %l%qcéltiaﬁ/é%‘dﬁ?
cycle). Fg a@ & n:r.ntlal 85 RF i8S AU &sdrdto ddiGmind Whelitdr u@ﬁaexaersﬁd&gﬁ{ng%'é
turned on | i second duratjon every 10 mlljsec %&1 | f,, 1,(2
exanpl e, @ﬁélEiSI?FtP Vo tiihe Sams emedhe BCAEPERIS se%ﬂﬁ@é%ﬂfefimg rgifal ¢ %w

i ndi cati v 1B indicBioAW Qkhat thé D@Dk disgla ?mghéﬂ‘fﬂ” REBSRE Wt vghipifses (i.e.,
over a 40 m. lisecond period), the puff actuated sensor sends a si gnal

t hrough a®¥U#fnal 221 to the logic circuit 195. The logic circuit 195

then sends a sWhaaiheldyiodighitdns apgversigiabthongh Giminab22 1t fesoribegluf-a2fubie? 18 t 0
turn an appropr| ate one of the FET heater sg}tches 2

2
Sept ember SPEB4- PR SHSAHRISECIIET LLIBEF A6 SIS TP IR GICFiSS lt’Eﬁh@g’ev"@rsﬁﬂte%5E5<=,-Sf31§‘\1§nsor
57 is prefgrLan ﬁ‘s lh?f [B&en 231 thhé‘ﬂﬂaemelh%rﬁ QPR AHe Hher BUROM:, #ich then

mllisecon or exanpl e e cigarette sensor 57 detects four
consecut i begimsdd ﬁwll@dphase by phase in the manner previously deseribed. 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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pul ses, indicating the presence of a cigarette 23 in the lighter 25, the
| i ght sensor sends a signal through termnal 223 to the logic circuit 195.
The logic circuit 195 then sends a signal through ter#d$eRfemees2004 t he puff

actuated s to turn on the puff-actuated sensor. T ic circuit
195 al so sg‘ﬁggﬁ%ﬁg‘f gnal through termnal 227 to the indi c%?r(ﬂ#é%gflﬁ%% turn it

on. The abftheheater eldments.dThaprocsss widtienieppated ungithe ndidator 61 display 0 gaeaningr ent
required he puff actuated sensor, 45 t cigarett ensor 57, and
{hus. ext ol thefg s anGF DR RRSElIGHE G eera 23yl BEveReat B T efnc  udes
as PROM ( peAaeAERRRhS, tﬁ@@i?a:r@t'ﬂ% ndR 8P intlcaR dhat Mg%tte ismet preRat, Piehe iR v at

| east two data bases or "[ook-up tables" 302 and 304, and optionally, a
third daterdsiid@S {slressk- up tabl e) 306 and possibly a fourth | ook-up table

307. Each of t | 0Qk- t 2, 3 i 1), Y. o307
converts a si g@ntglier f?%%ﬁe%%%l?hv%q%%g ggstgFEé'ardylg \;ﬁo“?'?qaage 3&8};", s?ﬂ)?bilé’ égs)é%gsr?g' ! ar}d

i ndi cat i vg37f,148nehichidry ikplotatdd tadferehed, nfah Be fdcoporapddds eheaddiroldadlityal t he
second phase) to be _used in execution of the_respective phase of the

i mredi at ePEY o jicadditionde the features drssribrd PRryR- Forrxempleel dspwdareonn7
function Sin lgi@%rhi i L h At . i : i, t
recei ves gibdglligl%gélab{lfer? I ateip\?é(’a‘&%%a' t?zglt@t re fﬁdi\%%&@ggfgﬁ\%gﬁml&dgﬁ%ﬁ %%gﬁc@gggé%nces
t he i medibaive) togaelienigsuerestive puils ffom edculring koaudose addetheR B2 thapthe pewaldoinsh a

duty cycl cl.for the initiation of e firs hase, of. e power. cycle.
The 111 ot e itneaegyet e P e e el iSRRGt B8 Yrtis” o

si gnal i nelbgahi N0if b BhactibeizRl RU@IEIThRRG intthdRaRefikesk T Hobexdhiplg theohase
(tpli., 1) has el apsed, whereupon the logic circuit 195 references vu, and

t he secondgirefis3upighbls modde wityancideniidying phasacierighie thatcthe fighterc2 mest t he
initiatio se is continued until the
timng ne &(%éra%eﬁ%p%@%%?%gg%Iaem-sgﬁtgrﬁﬁ%i%ﬁ%ﬁiég ‘ing that the predeterm ned

ti me period ofRdflrfing e adrliohasthe CigmeadnZ) s trasingttaing acbordshes wiilpte ptdfared
timng network 197_provides a shut-off sigpal to the laogic circuit 195 at
the ter m fafodggtof f%sﬂeaﬁmvwnqnh@nwsca henred ot adliedming Patf@ R third
phase andygfdutalihgetheR withitpging Bfi]%étr g?’.ﬁ]bﬁlé%}gmuiﬁﬂﬂe bhge éi@%ﬂegpéﬁahmowwul d

not be generated until the pre m ned period of the'third phase (t hale
3) had' el 2i¥seu be progidad inngneroa griomelcations i taperitersatihop dféredebagtr odlb@d with a

fourth phase hase , e pres i nventi.on coul d he practi.ced with
Lot omar = T BaR Ny Shee, BlE; BEERENS n AR IR0 PR RRE BRARI B L
by I'i m tigengieflet@ngsl tbichhike hdekirdditionkicddLatek,9s praferddly baveddQipbioRitnAdly each

phase to establish a duty cycle to be applied throughout the substanti al
entirety 0f mEagH Shagein Gametessqdhat fhe saking gesten 8} arovidgs praelesr admilag o have

the | ogi cny, Gl £t I I Y fiom 3 t her
W th e FAEHLEU 1o iR AR, B8 a0 U] e EAGHS B2 i n dOHR
dynam cal keygthdparelty fatibtating the sssafcofivmntiohs packygibemachinasés thepsekaging oPthe23
Sept enber .2004 1/ 7Q05 PCT/ LSO / 09302 | yctuatiaqns .in patfery
Vol t age. ETREs 2nEhotord pet iy otBRoce st gh siibn Ean Aoy S ey ce
: preferably 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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provides a nore precise repetition of the desired thereto-histogram O her
timng network circuit configurations and logic circuits may also be used,
such as those described in the cormonly assigned, U. 3 Jeptegtver 3494,

5, 388,594; 5,505 214; 5,591, 368; 5,499,636; and 5,372,148, all which are
her eby i ncIYPBYE¥d by reference in their entireties. DURSHES!YBBMtion, a

cigarette 23 iPgeferilsigfthedighBitd M@rwingpiper 7120 vasthed heinrebssbdehofobsds web
cigarette is detected by the ci garette sensor 57, The ci garette sensor 57

sends a <I0gAAP torgaden extpagl appeasqnee wdied 9Ba prredtadiionalcigaresie: B2as bepndondgi ¢
circuit ém&&%ﬂhgmsmg mevsmh&%@svezmﬁ E‘ﬁ)e§5ﬁls ds%anﬁglartﬂ»%%f%# ther

the i medi ate voltag w an accept abl ni mum v , after

i nserti orpamr, preferahbreflaxepapd of apnrbvemhuelgrmoéo SQEORHEA (dgimzdcas the amburk @6

detects that the.vol Lb&g E_gltthe ower sou%ce 35a is ?w, be]r ow v; 11.

. the i3amesE m Uy soppmeigs LPPfsﬁ%P’I"“ P%‘i?qblﬁr%?m%“” Pgieray S8k fl be

bl ocked ymapérlshdengn awmmumap@smbpoﬂm Tp@@dl)@ﬁdmeﬁp&ﬁadbly\z@hﬁoﬁgm of the
wer source 35a is also nonitored durij n iring of the heater el enents 37

gnd the fiPFd ﬁ@P&ﬁTéhébﬁ%SaW@sthéﬁwgtelg t%ﬁa&&%mtm@ar sapared@/ g redige
d bel d and
o Page. SRS R o b e | i ARNBE AR SRt afar oo o0

voltage is s cient, the |ogi sl gna ough
term nal 2RPExinmtdhe3 wae hsewsght an&mompj%e'bmzséo b thiyeveight. sHiaserwrap dr awi ng

th tt At .t tj 5
ol gnal ¢ PORGR PRl oA o8 5% dlh e G P65 S eV ces i 1
di spl ay tdftﬁatdiﬂaggihg #1810 th@pprogitiately .60 by Sieiiht ofté beer@fag pagy al bidbhere \Wien the

logic circuit, 195 recel ves a signal through termnal 221 fromthe
puf f - act PaEiE@blydenlBp 145 t hat a sustained pressure drop or air flow has

been detect edpf Q‘Ba&c%%e% 6‘6'1%81"]![:1%&%%@ c%mgﬂ&:_s abas s a%ﬁ ?11{@[?1 adal 231
to the timer network activate the tiner network, begi ns
to funct |Imterpiha@b>ca19d plhag‘éemsldbhafamanﬁﬁﬁbmembéﬂsAMhdémmdieb@'m oflthe | ogi ¢

circuit al nunes ount i ne e

i ght - hedtieRtuRl gurEe BRGTED o MecPrt R S B st e A S
appr opr i atee-flogs fitted phug 274 1 TR Bed-Dovr ilter sar(alapmmrmaimewm‘sﬂé-ﬂ@ugﬁ'ﬂ heat er
switches 201-208 ON. The apgroprlate heat er .stays_on [ the tinmer runs.

When t he RY&H HEVAHYrRTa d sipppRy Atthe tipred 5ot 74 %ﬁth? WQFGGQQ@ §0pndne
logi ¢ ci nemits b0l tb BesREhRE frrofhacﬁe ﬁl&ﬁoﬁ TR 1ob&Ro W@a 4 UBRLE Présgﬁe

particular ON FET heater switch 211- I's turned OFF, thereby renoving

power fr clion Hawegee-flowulilier 7helae aots @Iaé}mﬂon@ctmﬂﬁetﬂe@gpcﬂ mdﬁ'@ Lcnf the tak@écoal so
downcount n sign tQ th nd| gat g 51 .thr.ou SO
e e e S s e

"7", aftes. Thefrbi-flsw mtalf i prefofftanattibust 7 mﬂlﬁlﬁeﬂersn@gtto Pachiftste mcﬁjﬁn@h@amag ette
23, the Ioglc circuit 195 will, turn ON anot her predeterm ned one of the
FET heat éRd §reiaiRbly asqularpalfhough othershepss #1d ynes g1 Emfﬁmﬁw dgierses suitable,

pr edet er BdhgEnLABnarc3l AR JREENDer 2004 WO 01/70054 PCTI USO1 09302

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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of the heater elenents. The process will be repeated until the i ndi cator 51
di splays "0", neaning that there are no nore puffs renmaining on the
cigarette 23. Wen the cigarette 23 is removed from tHePiegieett025 t he
cigarette 7 indicates that a cigarette is not pr ) t he
| ogic ci ri‘gpt%ﬁi@g‘ Is reset. Oher features, such as tho?ﬁ%&yﬁggzed I n
U. S. Pat efillerNdzin oSifim 2dditives (SickB &, 188k bebnd0.5%, vl ght béBenthariprafer@bly litile or

i ncorporated b ef erence, y be incorporated in the control circuitry 41
i nstead of® Sfmén{’f&&wff P ipPeBloE BRI A4S & %%P%ﬁelsw&gg?lowdﬁwe, i f
desired, Mt QidreddhdaBld ﬁgfelfaﬁﬁrta%ﬁg@éﬁl%r BloRY g@l%&d. PRE tdb¥ B phfs WHag 8R! 1 NG

i
feature includes timng circuitry t~ shown) revent succeéessive puffs
f r om occuprefamply kes adlighspermenhdith oy the swgt bidbontd, (6 vwe 85,8UCOBESBAanthawrd i me

to recover. .Anoth di sabl i ng f re. | ans for, disabld t.he
oat or . cPisiERLBThe 1SS R Ao 1 B IS A oBlepteeR sy i
fixture 3&ftwedd Soeapilbabat e EdlRREE b1t Fhez JorE fated BRIpD ISV Hfrs\Wrd 4vadible
identifying characteristic that the |lighter 25 nust recogni ze before the

heati ng efremdiapisriarikychodise ppg Heggeht r Postfastold 36 D684, Gernsbpskei garet t e
23, as copgkipeked, SRNKE s ' t he
present iﬁgent I on; adgglr?p?f%gés a tg g}éﬂé%%%sttp%%}%g&%%ﬁgﬂ}eﬁ@%ﬁhvyﬁg% %IémGZ,

whi ch  ar BeMandviichf Coieperie FRANCE, twithpgheglditmmeif cGBoxsBneihpicettelosdf a2y e of t he
cigarette, E],’réﬁrfor ation holes 263 can be provided in one or nore |ocations
in the out’ IRFFIERIEVEF the t obacco rod 60. The partially-filled, filler
cigarette 23 prRfigsR0 bdiekimaase M dilded 88 ABliddh aFeterod & of LS

| ength and, which |ike nore traditional cigarettes, is preferably ‘between
appr oxi maappkgximtely Onk# ta 9B O Bngrer cubictcativeter (o) thubimotaweforablyiimg rangs oém 21

provi des S L liar “mouth.feel”. 1n.t referred. enbodi pent,
Phe i gar BEEBPE0 1o AEEM SR et P ffreen sbheaf BPRR el ie” T BRR™

facil it at dexgitiedare yiferfll fORY SFid2000dS 1606 kad) 20 thefie Bhd®Sof the fobsccpaskeyi ng of
the cigarettes 23. The conbined |l ength of the mputhpiece filter 94 and the

free-fl owdPWpYesit 1§30 beundsysiood thebihg larer sod dengities WHlalleY thatobacep celpang g
d ' : . : I f
ext ends %ﬁ%ﬁtﬁ%%r@ét& Iﬁo 16 |af/1tog§ a%% ﬁgwé? Eo b Q080 A&G&ﬁg@){, g bafa;ﬁ&gﬁlpst 0

t he tobacco ro I's prefera er proportions, Tengths and
di anet er sbawdyble bgwkacicssiol dedivegdwhith fivosea loecod énbsiggbinvie fobacco haupn&Rer r ed

enmbodi nent .., The tpbaccQ rod 60 of .the cigarette 23 preferahly.includes a
obacco vl B SvaiRasSilndserndtaBob et b et rbes O TIRRIPLy | nelr | cal)
form An over wiRRotabed éﬂlﬁxﬁﬁsﬁ*;ﬂéfe@dbw @Rsprisbieut ANAGTQ bIRR o6RbaREs iypichielrd

together along a |ongitudinal seamas is common in construction of nore

traditi on@e indugfey, dclusing biends corpprisipeliyight busley asdesientaliobasserdesrthieewis in a

Sept ener S350 P bl Bl Al bellondtnBE b PRIt ke 24 22

flavors. However, in the preferred embodiment, the cut filler of the tobacco column 84

fa)

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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Preferably, the cigarette overwap paper 71 is wapped inti matel'y about the
tobacco web 66 so as to render external appearance and feel of a nore
traditional cigarette. It has been found that a bett ef® SREMPRFYhoke i s
achi eved verw ap paper 71 is a standard type of_c¢jqgarette paper,
pr ef er abl ﬁaﬂﬁg@s‘gaper of approximately 20 to 50 CO?ESTA’(%'J@@I@Q@ as the
anount of lengithrof thegelsiceenrbdion suabithat aceit 91k tiefined alohgthepetmsasrot B0 beigheothe

square centi pet 0, terial, e qg. a sheet,. in one _mnute at_ a
s ur o BPbHoBRE o fdtiabecse pish. e BRESLeamanrys bronabgur nytion of 48
CORESTA,  ®bB@sirSd §&iint ikt li@BBn¥nidatioh YitdndH 6200k Bl sRQUar ed
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Contalne 1 ¢t 1 ook BB LI e ki oPUEINEAR B 8 BiRe B fon
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overwrap paper 71 and nore preferably |ess than 1% The tobacco web 66

i tsel f prafigrshe i PEpeRY peutiongd pgaiust palep 482 withinahq lighisr 2652 posicBrT eagh er i al

70 | ocat eg. @l angh L1 mggﬁcﬁﬂé tfoﬁ;gc%o od éomgo%%§§%é\§tp{]tﬁ§ tob‘g%cﬁ tn?cﬁ6d i iy d end

72 of the tobacco rod 6 the tobacco web er w e overwap 71
ar e wr appegicatdaontsdy & refelad tras afheater Hbiprinifdsl tThe hedterdoatgrint D ¢asfsheen ftithw

filter 74 so _kno in.the art .as "whistle-thro " . plygs) provides
structur aﬁ‘g‘%_ T ?ﬁc}aﬁds %}5’6]3?{ %ﬁf’lgf‘ﬁ ef%ﬁgﬂltﬁﬁﬁgﬁfsg@ggﬁ%eiﬁmnr od
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rod 60 with a m nimum pressure drop. The free-flow filter 74 also acts as

a flow coprE#ivetirdingdempsmiues Pps seling 2f & cisavstie 3haBersuserthahating elometts | s

bel i eved I r_pat.i f I rin ra n the
cigarett eg?ﬁ@is f%ﬁ&e)ﬁ&r%géeﬁqt%o\%n %lsggrlslggf%? 8?33%%%5@3% lfeg%g%ogp%\%ﬁi neters

| ong to f ewislstehdy Rearacilonpethé abadco Bed 6(atthd samp hesderatihsd dstante36 froal thi Gidgh
ot her shapes__and tty es of low efficiency filters are suitable i ncl udi ng
cyl i ndri c2d 1 qtihs O%cﬁ‘ggo.d 6R¢Tox fyarvrqigaEetisdd thag isdilly Meertedpnte &is ighter 80, t he

t obacco web 66ptRA8} Ao

cylindrical tobacco %%&gﬂ% ftlﬁ%f%%ﬁ%%%@h%ﬂ%%@@%pgﬁgﬁig%ﬂﬁiét9%andthe
const r uct digtaseedwivecer the Hertonfoptpeint Hoamd dize siepbl 826uavsttctsd apohi tha shechentet at i vel y

hor t I fill t th b d. Wt hi d
et ai ned By RthTTHives e tsraREr e & el FoEie MhPRRT RN S Bt oo
on a conveiglzh@vsl Tk gifatd 78 tyoshiBR e Meater FEGPHMNS S WiSHIsBs 1B boiflioh l@e
(preferably blended) is air fornmed into a continuous rod of tobacco on a

travel i nguiled pariign efthe iehoecs maf 69) iaaleorafirred duas the Hiseisr-veid pralpiP&pTi84 whi ch
Lave ' . Y TV 1
i th 't he” Ske 15 AR 6 fon B0 Sf Ater SRR ADS IS BLS I Bhcod PBIOR 00700

i s pref ermifdmed toasthe lUshiedfifleravedapt @1 ul osic web of little or no -25 23

Sept enber 2004I‘hevt\i%pgn]g/6 %9%@&&%{)1%1?33%% g%%g%low 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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filler, sizing or burn additives (each at |evels bel ow 0.5% wei ght per cent)
and preferably little or no sizing. Preferably, the tobacco plug wap 84
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parti cul ag &k gﬁﬁ&ﬁﬁa&g ﬁh?ﬁm Zssuf%sadécpaﬁerb%aﬂm €l the F@tér E&%H%ﬁs e

tobacco plug 80 1s preferably set refative to the total -2 ept enmber
2004 WO g £7e06% fileCid. UBMid @88 GRargin is provided such that the heater foot print 95 does not

heat the free-flow filter 74 during smoking. 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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| ength of the tobacco rod 60 such that a void 91 is defined alohg t he
t obacco rod 60 between the free-flow filter 74 and the tobacco gﬁug 80. The
void 91 corresponds to an unfilled portion of the t ObZRE 4and is in
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confi gur apiRNseabtk gh.l%%eﬂ\ﬁé?? sy X&led sddhGs H&§§6§t§1v I ‘%lv%g&er g for the

free flow filter 92 1's pre erably t or et'ween 2 to and is
pr ef er abl pueugatiatubes arlflamlitehat of the free flow filter 74 of the tobacco rod

60. Them)uth' efllt u | oges gff th feee of _t ng 62
for purposes 5%@%\ gtlélph%egﬁo ﬁﬁerj S @IGQIBE@Fé&CtOH Sﬁs{‘}f’??t’&gan
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fr ee- f | owPFEeet Pl DartigHelt eolypinh pihecantinupusiod gf whulounfilisr angipriat Epmihsrofoi ned
together ag« 440 %%utsftg ﬁH&%z %99 the I\Q\Qp%e fpo%éltcf %gg %’ gt&(P(?e%ggred 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
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a conbined plug with a plug wap 101. The plug wap 101 is preferably a
porous, |low weight plug wap as is conventionally available to those in
the art of cigarette making. The conbined plug is attZc3eeiember 208 t obacco
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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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construction such that if it were divided into two pieces, would render two
conpl ete tobacco plugs 80 of the preferred cigarette 23. Likew se, a 2-up
tipping plug 62, if separated into 2 pieces, woul d pr&SpeEmPepdiof of
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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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desired anount of void 91 desired in the tobacco rod 60 of the cigarette 23
bei ng produced. In nost Mdlins DAPTC conbiners, this spacing 91 between
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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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into 1-up tobacco rods. Such an arrangenent exposes the 4-up tobacco rods
to nmechani cal abrasion which can damage the tobacco rods. The apparatus
according to the invention obviates the need for a hoppeartanber &4i ve t he

t obacco rods since the output of the conbining apparatus wherein the

t obacco rod¥08¥®0Hanuf actured is directly linked to the PCHpSOmGI3dBchi ne by
the drum ?,ﬂ'ggn%%ué : Lne shown in FIG 7, is

har d- 1 i nktélg to the ?i%ga E‘ﬁ%ﬁ?%%ﬁﬁ%ﬁn C %Hrtfe 200 (shown in FIG 9) by the
drum | i nk-up ddsdrdshipti@Per. fuiftes stepsuintie pndfengl metbahdfipyodvaime e cigaeattes 23ed of a

plurality of dru I n any. sultable.arrangenment. A preferr ar.r angenment
thich o Vs eatrbed Pl e R R BN P pl RS SR 1
FIG 9. |éonfhaedtchskRodpRiTICSal@d 108, Rath drdtsSef6RNas tdsphtibe tineaiatiohea P TC
machi ne _and the _tCiFJ‘ppi ng machi ne 200, allows for a _snooth transition from

t he DAPTCRE Beshiuical nafvey of fiermashing 8ep asshowm G- SnflGS: 404118R incldsdashed
Referring;ha bt A A | fd.G ek e to
SN e R e R P b T L A
t hr ough t he gdimi2tuprtebatédrodgportipnd tess ironicokd flnéady fignsthe pambiniap spraetus

conti nuoug ,ribbhon. of toba 6 apd..th ont1 u ribbon of overw ap
71 about %’ﬁ%e %@gﬁﬁlaﬁsﬁmﬁﬁ&ggi‘f tglﬁ G%Po%ﬁfﬁ Sﬁ?“&b’ﬁé@ %ﬁlﬂf i7111? OgﬁcchF‘?qsng now
to FI G 8&he triifafeirell fed Eatély drinv@22 3f tht BRngdkiy 4¢6@ntd| Theldhdms bftBe @ubdmk7/4 and
80, the tobaccq ,web 66 and the overwap 71 are urged agai nst one anot her

and the gErertieinglde flutesfopieceinims ihaprogeds 54 vaaLm appsementsyricharplls bead

of adhesi i %o #hS ] -tﬁ,gg) - 16 tinuous
ri bbon of‘yat‘en(;baccﬂél %@Q%%@%gﬁ{% S|1e E‘;ﬂl‘% e SI UEECEEISId?%fth(%m%%%.Q?OT I's bead
of adhesipds 17 gucdine hBhesvachian b tenpitaidsicet vatpinelgwsigonsofdheXirup Wheredt i ldesirefli | t er

lugs 74 . ta the ri.bbon of .tobacco weh.66. ,Li kew se.. | ug appljcator can
DS e 115 et Falliont rof RRRFS o i tiadeie dppri f BSidte Sarfen PPy [oBR0
appl i cat ofpo8s &b osarulito UaetHert Be HAYhsAdee i€ Sppobirditestid8AtS, aabbadehwai ve 174,

176 and 178 on the side 180 of the_ continuous _ribbon of overw.ap 71 which
is to conVElREAsickwise direqion ppencdsnpiinRigksd UpibysB Adiatent GHRCEBIHED 266 at
the gar ni dh@rclddfwist hirbotioR b STi@dnd B8iccd RRSE pickdAH 43 t-Qﬁ:?gQﬁ of

adhesi ve 174,r_cl76 gnd 17§ arer not all ov%d to glgt dglrﬂiﬂgféto ércr’n.ry |ﬁto t he
gar ni t ur ecladwissdire¢iontobaeced web 66 and the overwap 71 may slip slightly
relative to o n S..th are folded about the. 2- l.ugs and 74
I n the garni tgtrEg e h%’gjg}nh% g’ ﬂﬁ% %é\?‘?'{g]ie%ner t? or ar &ﬁeg%{jsa ¢ cosr8%6djig?1€éhe%\z}%ﬁ r eaks
and t ear s2221is 4 rensfardem 204swhiRefr@isfers e dR¢ch @ods o, thSikxatwnivaent! MBe @@ni t ure
160 progressively folds the continuous ribbon of tobacco web 66, together

Wi th the RSP ALBE E2pstesgamn 824 i iprapealy orsutdhsfigbacep grds 1ghto bsiiagefeorred tand 80.

It is to @@na@aﬁﬁ%&neﬁtt Arldenef sE%Pﬂth%?éf%ﬁ&éis% afiR e WREGL IR bE6 and
the -31 23 Septenber 2004 1170054 PCTI US01/ 09302

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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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 overwap 71 extends only
slightly beyond the adjacent edge of the tobacco mat ePisePiedOfBl v at
about 1 mllinmeter or so, whereas along an opposite side of the plugs 74
and 80, an ¥AgE™B¥rtion 384 of the overwap 71 extends aPCTESNN382ver al

m | | i met efeshniyond t he adj acent edge of the tobacco web 66. Such provision
allows for the application of a bead of adhesive along the edge portion
184 by a gl ue Adgiressizoround éhedesesdrom? 2B thetobaces Bydspprd tomsferred iohenitidge

portion 1 ' f ol de | et el own._an ver th L u 74 and 80 as
P hovn 1 Sitref30p g Shdflob PR S Xu 0N RR e il e Pt sl co
web 66 i sthtedbdes redicite andy izlchitedindich is Statial a4 @fbcBoCdppbiirtto that ofdRES IR

overl ap u&)ﬁg1 itself at its seam 188. Prefer abtlg%f no adhesive i.s applied at
or about 230¢ Brrferatdy:dhe eHiler ek tobadre Brds dn bt fam p -y o Jebagqeaod to

appl i cat i gp, DfmAdbRsty®dl §o,%be structure of the tobacco rod structure 60.
It has al so been found effective to | ocate the | am nating adhesi ve beads

174, 176 and 1¥f@er thettolaceo ide 6% 60Grecud to ¢ kengidiegired byltiorisep twitohiaomsodedtat i ve

160, The B araRRekah el flartnrhZ Mokt ki 808s Sordlo R 2RY 110

190 is a sepapdicdhe isbasiehcadies), 60 16 tielte aspabbaivealthetd obacbiiddos@leoSoar ch.
The bead of adhesive 190 is sufficiently strong enough to retain the

h
t obacco wWoBt BER HPRIEEGPIUE AH ey BF Dlaged iy Befvedihs trogALacee@ds 8988 to a preferred

enbodi nent, t L.{33 [ 2 B r od
g 164 whi chqBhRE ol alSmuaEbylh 18 RO el (SIcRe THR HAORBRE Lo

assenbl y plpg2frore He beppar AAR ere delivarediogteraghird cutiiggdrg 242 ed ovt i2OBves Bap as a

W v of oipiteIfapERR 240 ORh 258 drBisR e %0 oo RO UG B ARG 1 e
Hauni Maxoresnd woosntrally 16dated Pup mowkpleve filiet $veindtandthérigup HRcidwfiker@R at fhe | i ke

could be a rangﬁg tg execute the steps of cigarette manufacture that are
descr i bed®BEBHCT REFIPIPRGEABR 4 FIGS. 9 and 10A-10B, a hopper 192 of the

tippi ng nmachi n&emoqﬁﬁc@ging?ﬁélzgpa;{dg@ia?&hm H98d82 2 VRAHME aRfp2441mgPr oduct

of a conbi ning operation’ 1 _ , Wherein 2-0p free-flow filter
pl ugs 92 3dlizoed en & dimmment drimn2de. Tl o196ipping piges pAhondiM4piasctben f i | t er

| 94 ]t 198 h,. KDF- nbi ned,
Pogethor tpef lholEh oh stdsflartr el 2AEbnd PR SN BorSberta BHR B8 g
pl ugs 62 z(sg:o plchig thdﬂ@ﬁltipph@)plﬁ@\/%ﬂ%ﬂd ?-ﬂllmtan%‘,rﬁ]ldz,tjlfet\p%eg@&spam Ofls'ﬁ)ﬁ;ﬁﬁeﬁﬂ ﬁib]lc?ac_:clot 04
tl I Ngs , a onprisi.ng a I1ree- OwW T1 e a nou Il ece | er
and pl ug &P@pﬁ%g%‘ AL camclitn 5 v opprt Bongetiitue Gbhe vV CB 735, HSpper
192 of t hBeeedds SinSRA-AHP ilterd 99 41 ¥uP 4HiRYPHhg fREH YR AIHRRL 74 ofa

separated pair of tobacco 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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ti ppi ng machi ne 200 by suitable delivery arrangenent. The description of
further steps in the preferred nethod of producing the cigarettes 23 wll
now be described with reference to the relative novemeftSeRbEH&I0¢i on of
the cigarette conponents as shown in FIGS. 10A-1 OB, with cross-reference
to respect iWeMHI0M stations along the nmechanical pat hwalCHESHEABOIachi ne
200 as sheyue25arlen nlnsiite®® dhim@¥1 v@ﬁréiﬂﬁk}ﬁgﬁitﬂ@ﬁﬁﬁgraﬁbﬁs%éoﬁhﬂﬂ&lybear

designations which correlate to druns in the nachine 200 of the sane
desi gnat i ematedrerethe 2oy cigatviie cawsls 264 Jndhe prefased @ubodireent, thapetforations 2B rexct | y

f th il t s |4 nk< 220, .1n th
eribod monfoupo o s@ R ot ncl Bl A5 U o e UR-ATAEMA st 0 | ¢ o
catch dr unip@2® ofs 292¢adli auepreferdbiyipcatesizapbhere friie mhindeBO M, biged & 1@uhi nk- up

assenbly i.nclude flytes_for, receiv obagco, rods and vacuum arrangenents
hi ch appftgF Wiien At 05 of HEclerigteueh R B BTGRP FUsih o e Broaee G
where it g @8829268e fhen aﬂkﬁmamm]@p&ﬁm@g% ﬁi;l/:\ﬁlc%'d%&ﬂr BFbigal B YRGHHHT | S

term nated at rotational positions of the drumwhere’it is desired to
rel ease tAemeahad e ododS2f it 2 tyrping flaym 264, ene ofdheeigamattes2imturiel ndelifnedat e

_transfer_?,{thgg%tﬁe?gg&gﬁezjods fromone drwn to another, the druns rotate
I n opposite directréns, T.e., a tobacco rod traveling in a clockw se

direction on Ofte cdititmoiisstehm kecigarptids 23 prodactddnanthe dpping mattaid 200 it thed
countercl gckwi.se diregtjon after ich_the tobacco raod is, picked up by a
drum rot a ‘?%bedit%m&keréﬁ%iﬂ%°§%°%ﬁr2gg@€ﬁnﬂ§w&ﬂ%aﬂ$?$%&’Qf%rwamale%ﬁqm & 9 the
next nenbghndniReehdMidkhe tobacco rods 60 fromthe catch drum 222 is a

transfer drum 224 which transfers the tobacco rods onto the next conponent.
The main pur gbwil ksfundprstopd thatng tyngrof perfatingsysten prdisaised/togeifenate thte

t obacco r p t t -CO ent.. ot her r pose
of the tr%ﬁ%cfcé?éﬁ&)ﬁﬂﬁsg El%gglzz{cﬁ%%\t/g?theeﬁ%%toggg%g 3r(r0agsr tgg%@%c% pr)?dg\%faer %Chﬁggos ed so
a desi r edthd@liervredsy Aprefdned pafaaing sydes ismysebperfocdting ¢ gtlentl Wweany dortd@f r ot at i on
of the varjous dr, . For example, the drum?232 in FJ]G 9 currently js
rotating TH© “eéaﬂﬁggﬁemw@yggﬁﬂéég?w PRIPRELLVe S1HE VeGP Deidioptefs Hguat

t ransf err sgb thedr ge@mgswt@i hidh WloddfbrcidilCavafibl i PRHE MischildABaSNBS
h-plate drum 226 is to center the tobacco rods, and to properly align the

t obacco rlgeaed inglembues, Geanangh Acecsding tedhainzention ibs lapar sxptanpoanthe uprship burn
conponent .., FHYED ltéfbac{!cn%dé é%%gc%{?o iﬁl‘?ﬁ'esdr%“i‘itn{]fu%%%l%f 01 Rafd lb%%r%é drum
hIJ to I% e tosbacgo roas. he 1

228 whi ch” can be use orm perforations on aser
drum 228 meombieing gipatyusasd a&pgisglafpgratus e Inusiditioh canothesHamp £0(0f ladea bysteiscaal t her

circunferentiallLy or Longitudinally, but in th eferred nethod th

er for at | sl pb R rB R hIoR PR oF APPle R ST S fooF ST em
maybe usegdttﬂ@;et%@ﬁlgqlgﬁgm_i sh the objective of creating perforations.
However, the perforations can be omtted or fornmed by another suitable -33

23 Sept enber 2S0BOWDIDHIG bbshke lagryrrfostmg eoppeatus 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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techni que. 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
cutter (not shown). In the preferred apparatus, the t¥baplmbeod®4are cut
by a cutter_which is rotating in a direction opposite to that of the
cutting dritfh¥38* preferably, the cutter cuts the tobacdVHHOHN nal f

froma 2- mproﬁﬁdlngthbwbam@mgﬂm&dmtﬁﬂﬁtﬁﬁcdmplﬁgﬂmacco rods 60, 60'. After the
t obacco rods ?0 are cut, | engt h desired t e user, the tobacco

rods 60, 60 %ﬁ&@ﬁ%@?@‘ﬂ“ﬁ?ﬁ" the @pparalisShowR #1553 bl W’?@%ﬁ%?@ltepur pose
of the seaamel%f Wi wsin 18, 12 mﬁ%@%%%@ﬁgtdeﬂc& %@ﬁaadés%%cug&ép g ppl g

create a space between the two "t obacco rods so that a

pl ug 62 ne8yidead0p whersl 4 phuplily webgamsate fpmect@;b@cndmﬂodstot@oco 190164, Thether ppi ng
pl ugs are C I s I io F|r tipping
pl ugs 62 ?erq%frgn%ﬁﬁq%%h et@ﬁc%lr)% g ’%\/ngg % R | Ect,} 1égbg‘grum 242

and cut |fmbmﬁgm>v1cadm¢1:ts atfomemgasqmlbagﬁw)q&tcamd tdbé&o rofa@ihszhdmbicb@fudﬂg pl ug
240 conpri ses 1-up f e flowfllhglpﬂf at  aone end, a_centrally |ocated

2-up rout WREARoR; ﬁista@fs thygudacs o te&ﬁ%}f@@r?%ww P4 Thyjasgt (nphe
ot her endsh%nﬁa%ctaatmﬁamha@er%dagho%ﬁwmmqs &ogfaamée td ddhRE fhgnﬂée&wéan?‘lo and

240" are then graded at a grading drum 244 and gned on nment drum
246. The @rmgm@mmmmbapmodgl ik fiyts aﬁaowfaddthah@m Jambuttdffemtﬂ ﬂapmgf erred

255 so SQRES Rt Batpedtbb I ABE Aol b o0 (o o A BeBR3E Lo oen
the pairsfi@h thiadm{] @Fﬁﬁoﬁvﬁbf@ﬁsﬂm@dynﬁgﬁgﬁ%ﬁﬁﬂng aﬁbmbllilﬁf m@P&hﬂanmg acﬁr?tt hihS
t t t 238 t
PP eet | oviers Thechelhseapn uoe 418 Tor GHRGE HEcRgD Briod b boot 1 1P0RAPTPRR & 74
of a seprseded ARAirksuflf th PRALHAHE e EBient NEWH in F10E125QLEMENR BBEHns

components placed at the assenbly drum 238 are transferred to a
swash- pl a@mo @IPGmngﬂcvméé%@ttleqﬁmsmealﬁhﬁsﬁi@senﬂh@ﬂas%oc| ated pairs of

tippi g plug 245 EreraPhdn RO RR AR Pttt kB8 & brbbon of
ti ploi ng papeto iws. gAmmﬁgmmpaefaﬁémbambd blo&ﬁﬁn%ﬂﬁlﬁhefﬁ@fc@ﬁhmﬁéﬁtewﬂ 12 ighye

appl i cat ar 5 .and seve | qubl e-w de pieces 256 at a_cutter 257.
Chbe ¢ he T Fanae f o e A mRonE o 4 eben g v Fbaseob| Hioles san

edge- por tueqmmedan € S Ble QoWo iR R RGEws SheriiBRIEd BRRE&EuRrdnse MihoGHEE.t 0 the

respective 2%% @&)l ng plug 240 and abutti ng portions of the pair of
t obacco rigdsudsdepe gwhaknztbomreﬂaswwlsem’:tb fhe emowtt of fiws Biedwrpsireties to

form 2-up« OB then continyed on a
roll dr umOEG#)&%}?%a qu )hée l%lg&bqtf e p@ggeém%% ‘lt‘t§ppu?1°8°%3%erary256
about t heacerdipglyi @antl&tr,ttbe 10008 rdbLcan bh @ro’i‘rrddﬁ) aClbgatueinbiy spaded2parbiphttorver 2004

WO 01/ 70054 PCT] USOL /09302
? ong the to acco rod or 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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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
preferred embodi ment, the perforations 263 are creat et I9pteanberdidf syst em
The perforations 263 are oriented circunferentially around the cigarette
rods 252, HAYUPEpreferably |ocated anywhere from 4 mm YGg/88VA2e. g. 4 to
12 mm froepilbedfitee) Rrubtahbs sihglé bedabgase bf gerformions hat2-tgebpes fa at | ons
extend into the tobacco plugs 80. The rods 252 . are then %élt@ in two at a
final cutt@elns heyeh e drpyievnassanbly gfe ©F CLeRg topgogigs YU CIgargtissPEach of

the rods 282 A sihLUfRRG RUMEYRE b 2OREroRtoANGiHE 1 DB ABSs 1B 3adSolibmed and

aligned with the other cigarette 23'." The continuous stream of cigarettes
23 pr oducexbbiainhusing apijspiviih oftdd0in Howeyes, thetdomal paier sattingd used it dresnd 266
and cartoners 268.and finall ase packer 70 far shipnment fromthe

manuf act ut} ﬁp?rg%lp?rﬁ?sfre??te?’ta\nlemﬁ?els% aﬁsnoﬁlea?eélt%%%mat any type of
perforating syHGEM $ows Bechemett goupof 4 amnttifing AdaratIDATTCY 40ls a fink-ap 407
being attached to the filter rods and/or after tge t obacco_rods are,
attached %8st ppepeoreting sk5aR 4042 Speipe rrRstr s dMAct Bt #1102 SSPETEITT Beriorpiinger

per f or al | fic 458N o EBVEyihe biffrdils 410/ inGloftiRVBAAPLR FoMEEheblithed Ml G
11 shows a perspective sid@ Vview of portions oOf .a Hauni®© 5001 aser

per f or at i sigaretiest Asrslwiving the DARTSHRSrconedyk Yobadeairddstin e direobiom perperidiavies tdheenbau

AG | ocat.ed..i n : Ger many.. Accor di to theg i.nv.entio t he | aser
syst em ca#%%owgv‘@un@gﬁ%ﬁﬂ?ccﬁéor glrefﬁﬁcgﬂﬁé ﬁ%@%% ml%ﬁuf opd n&E %@3% " a I ocation
in the drum | itotdipe @sisRBbE thaP@O plee@@irdentirainuyde embodiedri dlien gpediifaaomisus and
a tipping apparatus. In_ additiogn, another, Hauni ,50% | aser, system can be
used to b¥dmressssiths we vathopsleratingiom hesakit or sodtial charagighiiicepllie Bt et te at
a | ocati oy ifdh FSxarRiiblthOdutit}emliPRLS S ARRAL Akl Be rebSniBRRWRo bt dfffefnt 11,
the | aser perforating apparatus 298 includes the |aser perforating drum
228, f| utwslighe of pugshdilthovgh thobisdewre pecifigsertein markineschs bpiga prefarred, gog of he

case where .t he . laser perfarat.i.n [ . 1S_] t [ i.ppi ng
appar at us‘)’r,dl..n%' I Sﬂlﬁﬁ%gaaggsorfﬁi%?%%ﬁgﬁgsaegéeagﬁlpﬁéwp g@?ﬁ gﬁlgéélsee?{lgg {ﬁgc ated in
the fl ut emacds 5@ er&ulite the tisclbded preees! giddibrillyecerfatnqBstiuctusds nightbeon of
the flute to a second portion of the flute (see Fl%;le%g%i g&%al ser beam
di r ect i ngRlipesdiseeh asaeplachg by plyes 31 thoge that fa%kRave s 5 OF oS,

per f or at i pgid WOirhQGRL hONSeeR Nikied RACEPbed RUSéHMBE Rith Ofioud PRiPIET erred
| ocation for burning the perforating holes in the 2-up tobacco rods

passi ng t ¢tmimdishentshtt isiecranized thauysriatiynsead changeanaydie niade theesin wbb@éo rods of

t he conpl i e ) i . | ocated 4 to 20 mmfromthe end
of the to e%%%ggr%%%%% ﬁl&%ﬁ%ﬁafﬁg&@éﬁglg%%%%'ug 80 is located. Wth reference
to FIG 6, the perforating holes 263 thus formed wll pass through the

t obacco rod outer overwap 71, the tobacco nat 66, the overwap 84 -35 23
Sept enmber 2004 WO 01/70054 PCTI[TS01109302
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surroundi ng the tobacco plug 80 and into the tobacco plug 80. FIG 12 is a
perspective view of the apparatus shown in FIG 11 but from an opposite
side thereof As shown in FIG 12, the | aser beam direcdd Japtefiel 284306
includes a y@aeysdpsg device 308 wherein a plurality of bqﬁjﬁusgh@”{,zocused on
an individual tobacco rod 164. Further details of the focus device 308 can
be seen i Wiptisglaimedisiy 14. As shown in FIG 13, the focusing device
directs a focused | aser beam 310 onto the tobacco rod 164 as the tobacco
rod is rotated about its axis along the surface of the flute 302 by the
rolling came 304. Treelkcisent stholdhg systeovavnprisingct uat ed by a control l er (not

shown) which is programmed to .deliver_ a pul sed be ring rotation of the
Lobacto rod in t he SFERSEEOPBHS AR Bhviahiebarsd mat Bty st fpbacc metera
tobacco rgfsits défthed AIRAMHAOLD ol nbtieh Gnd AT uP@IEd AbRdch 9 Rytidl) il FI G 14
shows a beam 312 fromthe |aser (not shown), a first mrror 314 for
def | ect i nigbaccpard pasiorfeingvaslidsenirn fee2nd of saidfdigasatte; andns 316, and a second

mrror 318 for flecting._a secqond,portion of the heam 312 to.,a second
Tone 5oor Al e PR b i iR SRR RO RBeR poh AR Brdhendofnfecpl
directs asdixithdatedElelent)Eaid Hghter drfafged-ttl pt lbBbpeEdlyrediviGdidaigatetent i ons near

the free ends thereof. The | aser system can be set up to provide any
desired per f ors3id %rettsaad saif Hghtar hemg meuallyswapesd spdes whep B ciprse 5o a

preferred ' ; : ) ] gﬁéﬁ vi ng
a wdth 01];6‘3%%&3%1%5%171%%@?1%? %&Pﬁ%ﬁgﬁ%ﬁ@é sur Fgg&eﬁ%ﬁt%%?ﬁ%ﬂ?o act gtb%jpg?est%ﬁe
hol es canleasbe ppriouiofthd filled dobscavgbépertvn;or nul ti pl € rows extendi ng around
the circunference.of the.tabacco . rod and. dependin n.the | ength. of the

| ser pul e wiBPIESH SR LEgP: R Hal a5 el Wi e AR ¢ | on of
a pul se Cﬁeeéiead,in?sﬂaﬁgﬁte%fsmd%eEﬁtﬁoﬁaﬁh%fgafe&etmcﬁaédgunf erential direction
can vary accordingly. Further, the row or rows can be provided at

| ongi t udi nal | ysaiskrageseitedpdnding »eeeiob nerforafionn gt 4 firet lpesttign elong said fifted tobacaap| e,
a row of Rﬁrfo c)ﬁtions could be provided at a |location about 4 mmfromthe
end of the tobacto rod and another row of perforations could be provided at
a |ocation ahlwmldcigardite bkhgriree of parfdritonefidng Mt edilied jobaycofrod pating t he beam
such that the focal point is inside the tobacco rod, a pair of adjacent
hol es can be burned into the tobacco rod during each pulse of the |aser,
i.e., a singlesbea f%m I i : i . ?gngd

perforations e>2<'t eng}lX r?g ar O‘éﬁ%ﬁ‘?&%&%%@%ﬂgﬁé‘%}g%@%ﬂ&% OPACg%édra\z%niafgr%ﬁer

par anet er gppingaitatizedde a sippedommd phoiohaf krid whpabrel, ofid pbasprrad ¢congpristvg:  out er

| ayers of the tobacco, rod and pr,ovi ired pattern of .hol ile the
to)l;aczo r ods %?‘5\‘3@ tolfzf’ff;%ﬁlﬁﬂpalnﬁaég' \@%&Watpg@)sa:ﬁ%? rﬁgtg’é P §° tgtde%eeaeﬁgedyﬁ]fbaﬁﬁ? e of
produci ngro@yeftioAGRdan tnerdts@EELE BortBL saidi Nl Bbadkd radp&K iRy adacdG Wat t

| aser having a pulse duration of 1000 its can be operated with a pul se
wi dt h of Zeroendef andcigastieit he anbunt of tine the laser is "on" during -36 23

Sept enber Zooﬁﬁd\%agét{ewcgétﬂng P %gel(g%%l’/fcéé]t%gg 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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the pul se duration) to obtain a single or double row of perforations in a
2-up tobacco rod traveling through the drumlink-up assenbly at a speed
sufficient to produce 5000 cigarettes per ninute. |n Bfshtembey200ém a
doubl e row of 24 perforations with 12 perforations in each row can be
obt ai ned usYR§VAWul se width of 400,us. However, the ackeHVPSHERE settings
used wi | | oftepispticaldizhtcn @aid d¢ngthcidkiton sha®é & padeib@ihaidistidee fisalsaldfreaesdCi at ed
therewith. FIG _ 15 shows a spggnatiq | ayout of a combi ning apparat us .

( DAPTC) 4Brtiomofjspiditohgseomgs, said firgtiloagtion of said zaus of grdloratiops beRe sRagedsom sgid
tippi ng apRAlolsid MbatcRtod it BsiRRE WHokiASRIy RN TOLA ﬁr@&bterﬁnhﬁh'd&&nﬁé?& and
a conveyi ng apparatus 410 for transporting, l'oading and packaging the
finished cigarettes. As shown, the DAPTC 400 conveys tobacco rods in a
direction perpendicilar to the. . di,rection i,n which.the t.obacco,rods are
attached b 11 Trer issatdet S if Ainc bl b P RARER 10 B85S 0
that the peestttatihentalihpadengitybobioneifeadiobekch Roddohespoaiag td 4 leafe® fodEprinaNd
process the use w thout departing fromthe spirit or essentia

|
char act er PigPictesise! lishier, spiddensth POFHRRSRESE A Prefeiprined Aittarce fiRm seidifieesgd and
S| 1LLING SRRERIASHATUIB 106, sHRTRITIAHEIE shif 20k of Belth R AR beinT WL PG Bk

pl ugs. Although the disclosure specifies certaln nmachines as bei ng

pr ef er r edfrecomd ob$aid tobatico zada ikl distaricn gtehfer thian saidpredetdrmiriefl distantsi. t h t hese
teachings, would be able to select other nachines for executing the

di scl osed process. Additionally, certain plug structures mght be altered
such as repl acéng tTHaigiFetie labiglsimid thclkiROR evhichal saltyigdianeas alapted tadcg@nt r al
portion. Thus, while the inv ntipntgas been il|lustrated and described in
accor danc@eal Feaiment glpas g lengthynonipn of said ipbarea red corespoading fagyireies dpotniiat

vari at i ongs BRehceRANIAEr, TR IS HRARNDRESL BrodbibRfhd didaRe kbmNdid 2T he
invention as set forth in the clains. 23 Septenber 2004 WO 01/70054

PCTI US0 1/ ®gtégrof sy sabapes rod.shiddist lesation of spid ebnectf peferhtianbhidg epaced/fome maid
conpri si ng; i IS tubul ar, t obacco t.partially filled
with toba%%eoe%flr%%%?ﬁ{ %%30%% gO%;EEﬁIP%&%%F?%e@S %Etf GRS :')‘ti')’ét'(':egglsf'ag%e‘ portion and an
unfilled tobacco rod portion, said fined tobacco rod portion being

adj acent a free end_of ,said cigarette; and a |ighter conprising an

el ectrical heafer J@ﬁéﬂﬁetfﬁﬁﬂclg‘n’fgélf Ay b AEepenrERe PR 8t i ng  sai d
heat er el grBRtereri@hFsdabiipafi hates ANGRGuHuPar Bbab B RS alPdcbdridl 1bohtibLRBhy & b al d
cigarette, said cigarette and said |lighter being nutually arranged so that
when t he Ellegdpleceasofl portippseidwadpriencoysting sajdghatdiolessai d el ectrical heater

el ement of the lighter at |least partially superposes at |east a portion of
the filled tobacco rod portion; said cigarette and said |ighter being
mutual |y arranged shhetcipatettalaetiaitdee irctlgiar % wherelnSsaidriandirtétdcdoma absiptiseght er

said free e f said cigarette is occluded; sajd cigarette inc]uding a
zone of p"’e‘i"F‘g'f’fgiaﬁ%‘i’{%b g afayef p ?bﬁcﬁ%g‘@ﬁeﬂﬁ di3pgisg 2 agangitwéaie %a@&él%ﬁ%f base

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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rod portion; said cigarette being free of perforations along said unfilled
tobacco rod portion. 2. A cigarette of an electrical snoking system
conprising a tobacco rod and a filter tipping attachet Saptambel ¥9éd end

portion of i acco rod, said tobacco rod conpri sing: L.ar tobacco
mat parti a|‘?9°ﬂ?‘1t"$"gd Wi th tobacco matefial so as to def ipr?gfﬁgwébﬁ ed

tobacco frwulsadieeew. and an unfilled tobacco rod portion, said filled
t obacco rod portion being adjacent a free end of said cigarette; said
cigarette including a zone of perforations at a first |ocation along said

filled tobaccoyi.r odrHaQidatete as SRintbdGh BiRmed [saidiebaaeh fod gailet cpprisaigad | ons
along said unfilled tobacco rod portion. 3. The cigarette as clained in

claim 1, agareiterrrnet dismesad ahqui saidpuleniepacee mal s#d perfeyations eelending pdpast

di sposed gahaw i H&:}ﬁl a t, said perforations extending at

| east partia Iﬂ?i’g%%r oug agﬁaﬁrgggﬁ?ag%%ggmand said mat. 4. The cigarette as
claimed in claim3, wherein said cigarette is adapted to receive thernal
treatnment along a l.ength portion of sajd tohacco rod corresponding to a
heater foot pri bk - SeRsieies EBedingRm Ho B oTOBC P USRI OB F an
el ectri caherdaDidaBhent SRk a'I&%EIﬂBrﬁlﬂf&ﬂsﬁH tSHARGeEd é‘orEHsﬁcﬁﬂh%" t%ﬂ@ﬂeﬁb&tbﬁﬁtce
fromsaid free end portion of said tobacco rod, said first |ocation of

sai d zoneofeh elseritd dighicnseid baighyposipacyacefl agindsteimined distgneerftbroai¢ &eelentdobacco

rod a first.dista appr oxi I u {0 sai edet erm ned distance. 5.
The ci garbid 3 SARReeRRAOR, St sl epld R P B e e BT BT
receive frdaendBf said 10BAcIE Add Pfi@dstance ap@biimatlyt ¢q@nl 10%aid ptadetepiineT dsting.
corresponding to a heater. footprint of an electrical lighter, said | ength

portion spaced a predeterm ned distance fromsaid free end portion of said
tobacco rod, sa d fgl.Sk I f; i : i ] spaced
fromsaid fregg'en I%?Egsag%%%g%%?:égén?%g[g}aﬁﬁh?rseg%?gtlgﬁétgé%rg@%egﬁb%gﬁpsai d
pr edet er rtheraxl itkasrhem elong 6 lengthepoctiagparietitl éobascoobd corsdpomdingl ta i heder fodteriat n
said cigarette is .adapted.to recei.ve thermal treatnent ong.a.length
por t1 on ot s g e EREL P K heliHeE omat g R e HER Grres rh i Bobfithn
el ectri pglorﬁdngmﬁa tobaddotoll, Rt RstR@SatibPEF sﬁﬂ%ﬁ@oﬂae%ﬁﬁ@ﬁsﬁfe&ﬂﬁ?ﬁbeﬂlﬁ%ﬁém
fromsaid free end gortlon of said tobacco rod, said first [ocation of

sai d zondTesfengef sagtiabicemsodsraiingidisianece aepater Ban said gredetprmrnesiilistgicesai d t obacco
rod a first distance |less than said predeterm ned distance. 7. The
cigarette as clainmed in claim3, further conprising a plurality of
circunferentialdy sTecégrapas tlattoddes chim §5mtheteithaiddigdretteais adnpredtio edeeige

second | ocati on al ong, sai filled tohacco rod, portion, said w er,

coveri ng A W%%@sagﬁfﬂg‘mr@nﬁﬁ@%@% teq Gprrrsepridinedy a%ﬁat%r?ggsﬁ@ﬁﬂei n

sai d t ubyrah cleQBiRs Henith said HRMH 8%on 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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a tubul ar base web and a | ayer of tobacco material disposed al ong an
interior of said tubular base web; said mat hol es extending through said
base web and said layer of tobacco material. 9. The cidfdteterbenI0¢| ai med in
claim7, wherein said mat holes are approximately 1 mmin dianmeter and 6
in nunber, MPPYME¥d in a row and said zone of perforati offsI7EYH % es one

or two r@m]gﬁem@&hﬁmbmm@mﬁ@sa&@mmwdag 12 perf-holes. 10. The cigarette
as claimed in ¢claim7, wherein said second |ocation_ of mat holes is spaced

from said freeigsrgonstlogation of mpwies beige bewaaraildiret g Hiddostions pridsacand el y 7

mm and s &{hga A

perf - hol géscq%%lgce tgélgggx%ﬁ’%ltﬁg}'%%ﬁﬁ‘? %%%3%55’? %%ogrg%(gsﬁ%%m% ‘%054
PCT / Usa /@@piﬁ@umaﬁevrﬂIsmladdfsaiégerﬁmaﬁonzanesﬁwpuomlwepaced fremchidifrrednd of cl ai m
2, said tog?cb[ao ro furthetr 0 ?SI ng garette wr apper di sposed about
sai d t ubdPSFORPERARd BPRAgTmaE ;% "Bé PPEIYCExt endi ng at least partially
through said wapper and said mat. 12. The ci garette as clainmed in claim
11, wherein said cigarette is adapted to receive ermal treatnment along a

| ength portiok’-of JHF GieuslRrsciimest mlés‘ﬁ%fﬁapﬁgdfqba@wﬁ%tnéwd?wwlﬁrnt of
an el ect g@g A@&q i0Q spaced a predeterm ned distance
from sai (r?b%fée tﬁ% ?%dri:l g&&%gacgo rod, said first |ocation of

sai d zone of pmdﬁmampmgmcbdﬁmagﬁ"sqmieﬂltérradjmmasaditubuleﬂnodmdnd)ﬁn:@aﬂlmec&)bacco
rod a fir, nce .appro rrately equal to said predeterm ned distance.

13. The éﬁtﬁra%éatc %Sﬂgﬁégﬁf’@ “F'n claim 11, wherein said cigarette is adapted
to receive thermal treatnent along a Iength portion of said tobacco rod
corresponding to a_heater footprint of an electrical lighter, said |ength

portion spaced8a presggweit selpigedinaiis 1?sr%hﬂf%ﬁ%dmb@éf@¢dh%%ﬁrﬁllﬁﬁ of said
t obacco ?j&ﬂ%ecﬁeﬁ’ﬂe%r aEa%Ed'ﬂ%‘éﬁHN%tePf sai d zone of perforations being spaced
from sai ree end of said tobacco rod a first distance greater than said
predeterm ned distance. 14. The cigarette as clainmed in claim 11, wherein
said cigarett apted to, receiv rmal  treat ment Q a length
ot t1on ot saild ¢ o DAY SEREeh Ha oS cub B SRR iR

el ectri cahd i ghihgdmens pclative BO4 Eczﬂi@hfaloﬁg\sﬁ@&@@dim@s@iﬁiﬁgétd@rﬁ@d;edl stance
fromsaid free_end portion of said tobacco rod, said first |ocation of

sai d zon@feéﬁur‘i)@PP&%PF%‘E%OM’C%O%W%Tfrom said free end of said tobacco
rod a first distance | ess than said predeterm ned distance. 15. The
cigarette as claimed in claim?7, ‘wherein a second perforation zone is

est abl i shed at20a t Ahe ughtcrcaap]ammdaholmgn é%lf@l‘theoﬁammsng@@uf@amrhmm
Iocatlon of ma% hohes bei n Eig salgll Pl third | ocations, said
second %vf P B8t RS %U§e oﬁgf‘%e P %ﬁ‘cvé ®fromsaid free end of

sai d tobacco rod a first di stance

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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of approximately 7 mn and said perforation zones are optionally spaced
fromsaid free end of said tobacco rod approximately 4 and 12 mm
respectively. 16. The cigarette as clainmed in clai m 1123 3ftemden2i@4second
perforati Or\wé‘aﬂ%okﬁ -40 23 Septenber 2004 WO 01/70054 R/ ASHd:00302
established at a third | ocation along said tobacco rod; said second

| ocat i on dflegiar arrspgaddo Bapaigirdeanndaie seidilighter fostardmeigarpitegedigeamtocginn, sai d
second | ' . t ' - Of c id fr nd of

ai d t opaih pffthe el HoBPackaBPLLRRR b R BEF A A AT e ol B

per f or at | dgeratene thedsoatiopsdf theradne wf peraegidnt.r om said free end of said tobacco
rod approximately 4 and 12 nm respectively. 17.. The cigarette as cl ai ned
in claim2, wherein said tobacco rod includes a tubular body at the tipped
end portion ofs,4 he : i | ty | élﬂt] free
flow filter ad]?%cenf%gglﬁgﬁtaa%ﬁera 81 ?/ﬁéaiﬁh Hﬁﬁﬁ#‘%ﬁ"?‘{ ce &Wﬂlstﬁ g(ri%g jracent

sai d fr eeadfdcowsdiil kigercite te@civifigdoaaiigmis ebnstrucisd of amatel irichndidgait teadt Baidwhrefiosi n
sai d tubuAg r body has a smaller inside dianmeter than said free flow
filter. 16%%fe lighter as clainmed in claim1l, further conprising an air
adm ssion passage and an arrangenent operative at a |ocation along said
air adm ssi on assgﬂle to produce a pressure drop in the range of 10 to 40

xm  wat er. 2026 ThellisjsgFieraes glgiradan plalan 21 véreepinsadlightes fenther coanmises i aig a

puff sen ' -1 1V . ' LNt 1ge of
10 1 0° 40 g AsbParneSER Rkl dhe il SRR Pl £ SRR el oA
further owlitit sad Hghtanthaiair flovddeflssoodireptssiie sir Andcignmdrémiageine aioundeieat | ve
at a location al n(ij said ajr adm_ssion passage to produce a pressure drop
inthe ré%‘ﬁj‘éet@@tg‘é ?%U%O%%@FéfPer%tlmFﬁe systemas claimed in claim 21,
said lighter further conprising a puff sensor having a sensitivity to a
change in pressure in the range of 20 to 30 mmwater. 23. The system as
clai med in cl at 2Z2heshigemianciginied it tlgiar 24, twheteisat deastopostiamnefeaiddighidr aw of
approxi mat.el v .20 to 25 mmwater. .24. Th tem as, claied in. clgim

whor of n” Saaa S PR Re FERE P e s s RS o T, el isB S o movo
01/ 70054 R€dddsS01/ 09302 deflector arranged to direct air drawn into said
| ighter toward a cigarette receiving location wthin said |[ighter, the air
flow deflector directing the air in a circunferential zone around the

28. A method of making a cigarette, comprising 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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cigarette at the location of the zone of perforations. 25. The system as
claimed in claim?24, wherein at |east a portion of said |lighter adjacent
said cigarette receiving location is constructed of a Z#eplembendl0ddi ng at
| east said air flow deflector. 26. The systemas clained in claim?21,
wherei n saiYOPV@¥er further conprises an air flow def | BEVE$O14930%hnged to
direct air draen i'ﬂh@ap%&iaﬁlls bf ghine29, Wherhtheldr@aretatifs ppeaiuy ildhdbdPLRAd ON
within said lighter, the air flow def|lector directing the air in a

ci r cunf erdBARgegicnt Bhigh byras afdeagtrue cugrpentially gxtendins Yogcofirprpraensime theone of
perforati; cqlﬁa. The systemas clainmed in claim26, wherein at |east a
portion of said lighter adjacent said cigarette receiving location is
constructed of a netal, including at least said air flow deflector. 28. A

IS Sy A BB e A B B
mat;  punehihgguids 60w afterhoifas tteos RRCIRS: hOERItingRASpRABIIEIEAIddpted Pho@At0! mat

material with opposing rollers; and ing sald mat and a w apper around

ina W app
the repeth PbropyTodabaidis axie Hiie BEsipg & lpsdiebyrh the o |eastope gvepfPstioraions t obacco
plug, thendid 8hace! SAEE e 1éHalkoRd | - r defining a
cavity between taﬁe tobaccoéd%Pcl?g aﬁﬁ%ﬁ{%&@ﬁogﬁﬂ%ﬁa&ﬁﬁ@ﬁ that the row
of mat holes is disposed in superposing relation only with the tobacco
plug. 29. An parat us for forating a oggcco rod prior to senbly of
t he tobacco r to'?heaapf’f‘rfl?l@BF@Sﬁl %‘ 3"11?%351#‘% eﬁgﬁrg?rf‘mt%ﬂ?ﬁ?rﬁ%‘i; W(jﬁ‘a‘?f %r um
li nk-up asse et R bGAratd atbe@h HbRIa plkO®RBGGRo hPkad fv)beame MHvhHuAtht
apparatus to a tipping a‘i arat us. wherein the tobacco rod is attached to a
filter ré??*swotr?‘ﬁi)?’f?éonﬁétﬁ olesifte the tobace? 99er f or at i ng appar atus adapted to
bum one or nore holes in an outer surface of the tobacco rod while the
tobacco rod is in the drumlink-up assenbly. -42 23 Septenber 2004 WO
01/ 70054 PCTI 880 1Tipo@paa3eof Glhien 2 pdeminibe diundinkiup 2E¢mbhhemgirisestdh teastaser
perforating. apparatus includes | ens , ar.r.angenment whi ch buns at | east one
ci rcunf eroél%fof%t“Tg;‘/jmé’?(ﬁﬂé'ﬁ%ﬁg%"gesrsﬁfﬁﬁ%cagg?fué’rtgtfaic%’rfgﬁ?'nto the tobacco rod. 31.
The apparatus of C aim 30, wherein the drumlink-up assenbly includes a
drum having flutes on an outer surface thereof, the |aser perforating

appar at us bei Aty adtit@aZEYs P, hercinghadae Fbdirastsmbly ingludstiagenisi | e
pul sing rbReRwHid Mt N8 Blbadcs aSs tORE ggﬂ.}ﬁlg RhcRRd, h‘?;rdﬂdl@i'ﬂéludihg'ﬁ Qatke

t obacco rod as the tobacco rod -is roll romoné flute to an adj acent
flute. 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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32. The apparatus of Caim29, wherein the |aser perforating apparatus
includes a beamsplitter which separates abeam froma pul sed | aser into at
| east two beams which burn at |east two rows of el ongIadtendee2d0int o t he

t obacco ro e apparatus of Claim?29, wherein the dr | i nk-up
assenbly cf}?{B??’%"&yat | east one rotating drum having flﬂltdérgl}sgyg}é% to carry
2-up tobacco B86ds. Theappiiatisap Stuim 20 swisteiftkte appA8ius funthemdomptise th um | 1 nk- up
assenbly includes a,series ,of druns whjch transfer 2-up tobacco rods to
he L | pyicHEORETHEne, HE COERE TR aaT e PER o dr BLES ‘DPRFPEE S i o
swash pl gt fiiAiter BlupaRfthin 4lfoBRoco Matibhll bl Buiel phftr ARfhR (S RPALAbAIRH UM the
catch drumrecei ving 2-up tobacco rods froma delivery device of a

conbi ni ngotasgrenods the camiining alarciae inalpding e catting appsmeiecwhiclyeiys the contuersanst er
drum th ransf.er. dr deliverin h - r was h

ol are dr PR Sia B Rarts 8 Hebinlsy e RsHhorb SR8 Sfbaleitholed et

del i ver i ngrd fefosdiing h6ids 2-loatibivacho2-hp tbatod rbdssutinmher thelpetiaratingdoleapays drum
orienting the 2-up tobacco rods _such that the | aser perforating apparatus
burns at Huengh the ey Rares Wigpss and Jre &ebaecognathand ipto g febaseo plues ofthe #-8Ps on
each of ttﬁﬁcgdfdgsé gCo rods, the laser drumdelivering the 2-up tobacco
rods to the cutting drum the cutting drumcutting the 2-up tobacco rods
into a pair of tobacco rods of unit |ength and delivering the pair of

t obacco rods t he, separati dr the _separati dr.u eparating the
pair of tobacel rodls TRAGE SHLIRRY. wisme R RGOS DPFE b DelapiEa: ed

t obacco ra@ﬁ&ath@ t@ﬁpﬁﬁ@%ﬁ&rb@@ﬁcﬁdﬁ@%ﬂ@f&%ﬁﬂ *ﬁfe@%fo%ﬁd&&a&&ﬁroﬂ@tor OT

t obacco rods are conbined with a 2-up filter ro b%/thgl acing the 2-@@ filter

rod bet weBisr rod@bycatingfa IpnEler redhimra spacedishicesn apaid 61 the perfaratedinhpechiseds, 2004
WO 01/ 70 CT|| T t .. aj ' h
o e LR A RF 88 22 B MR B Bl Bl MBSk he

i ncl udi n@f ieaesofated tokaaqoty ghidpadnde cithplipingpabentogéthereand| coming ithet 2tip pl ug
within a fobacco matt and an outer paper wapper to forma conti nuous

t obacco rBWE TodRE RIBIHSE AP OHHEBHPHRE | ncl udi ng a cutting apparatus which cuts
the continuous tobacco rod into 2-up tobacco rod segnents, the |aser
perforating apparatus being adapted to bum perforating holes at |ocations
on the 2-up t8baccbheapperapy ofiClaim 86, wiesrge thedipaing agpaigheinclydess lasehr ough t he

out er paper. W.a r and.t tobacco matt .and .l.nt.q.the taobacc | ugs of the
o © oBSHRE R londhirict e ARG RS A b el e JEAR G M D
appar at usasttidriofiting Batiiti@sluing alldnp RiritgemepAtict bifns itheist dugRirfi@nfeRBRIBL US

i ncluding nmeans for_attaching the perforated tobacco rods to filter rods

by | ocat icgréingraypofthe additignakperfarafjoayiatodhpiobsgearod pair of the perforated
tobacco rods, wapping tipping paper around the 2-up filter rod such that
the tipping paper overlaps portions

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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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. 37 The
apparatus of C aim 36, wherein the tipping apparatus i4ciareadeniOdser

per foratingyglatdogy) at which the cigarettes are provided ﬂ@'%o?@q&ti onal
perforation holes, the Ilaser perforating station including a lens
arrangenéﬁ?%ﬁoéwcﬁmqﬁs at |east one circunferentially extending row of
the additional perforations into the tobacco rod. 38. A nethod of ,
perforating a tobacco rod prior to assenbly of the tobacco rod to a filter
rod via tippinrd. pafaemethodpf Chim @9, vehepph thergina lihloba essemblydndhalea a druain

i nk-up asse wherein the tobac rod is,mved froma.congbinin

appar at ug‘“’m@ qSBBiaﬂ@“tﬁb%’ﬁg%tg?%%@Fé?SWR%%IHPB%M“FJ&\WPES@FF‘Q’@H‘%’&O@O a
filter raduli aBdsRﬂﬁ!&%u@ﬁ:%?a%seﬁf&%uﬁ%ﬁ‘aﬂ%s@oﬁ%%f alesirbRRBeRAed B Y
actuating a |laser perforating apparatus so as to burn one or nore

per f or at itAbpchotods in an outer surface of the tobacco rod while the tobacco
rod is in the drumlink-up assenbly. 39. The nethod of C aim 38, wherein
the | aser perforating apparatus includes a | ens arrangenent which burns at

| east one cir aanf emaaietbl W Eiire BBl WiGrdiw e ¢seil frefofing Oty ind10deaS bedd 23
Sept enber 2004 WO 01/70054 PC f US01/09302 into the tobacco rod. 40. The
met hod ofSpiteriwhicsepgipies &beans fiem g pulsed Tapae injp atdgasbivm Beamg shirhdgrmat deagim

havi ng fl%qéwé)gfaegéglg%&§5h§ id AcpphsLePf . the laser perforating apparatus

rotating the to ro about 1ts axis while pulsing a laser to bumthe
at |l east one row of the perforation holes into the tobacco rod. 41. The

nmet hod of C ai,m 38,. wherein e ser perforati. appar at us.i hcl udes a beam
T orer ehod oy behes Br Gt o oterd e reBt e RRARRY S RS st o
beans whighiibsBust halvBd Iuics WMcH RAPerolupb BRI R 118k BSeripiBratiREadpaR@&ECco rod.
42. The net h]g% of d gl;%mu3385, Wnereieﬁ tuhpg drum |i nk-up gspgenﬁl%g?élcl udes at

| east one rotating drum having flutes which deliver 2-up tobacco rods to

the laser perfgr at . 3RALALHA o4 JnolPa oD oLy BLabif S g cgid b he

drum i nk-up asSsenbly I'ncludes a Series 0 ransre u
t obacco rdvaas tvhich lendfer@pipnigbavec fide & the Hepilg thashihd) clelddinnginaludéag @lratcr um a
transfer drum a swash plate drum :a | aser drum .a cutting drum and a

separ at i r{§u LiFRSier AT &CWABRITRITE, 1P D F R AER A AGRP R FEHA e,
ComDi ni NG EPREH iSRRI UBEIDGodsBon? e UBlb ARRCHPerkiBhd Ruit BnglthegtsT er

drum the transfer drumdelivering the 2-up to rods to the “swas
pl at e dr wmtobdeeo wiatthpiratséer droumitlz tragsfendrutohieligering theobap tibascodedsdn the
deliver nsgvagﬂ:?late drum, the swash plate drum aligning the 2-up tobacco rods and delivering the
aligned 2-up tobacco rods to the laser drum at which the 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
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al i gned 2-up tobacco rods to the laser drumat which the perforation hol es
are burned into at least two |longitudinally spaced aparé | ocati ons on each
of the 2-up tobacco rods, the laser drum delivering t$e eé’ieﬂﬁ’ef%ﬁ%cco r ods
to the cut yyd@sdésdm at which the 2-up tobacco rods are C%degbmg@%f, t he
cutting drumdelivering tobaccq rods to the separating drumat which the

out t obadBEUP ASEEPY, e AsaeHPRtnG FpRRius RAES s &0 3Ry AvvehyHinienticdas ther i ng
t he t obage@orhiffihold affdcARASMBAYihe 9F | o sch a
2-up fil ?er 1'r od ios SI aged bet V\%eﬁ t re{bﬁs%%dzr?gét%ghEhg%tggg%?&%#gﬁgiesﬁd% The
met hod ofhr@ghithe Gesr phpar tWanpecaiphe ®bavgo pratidhic thegottabe fladgsacco rods in the
conbi ni ng machi ne by wapping alternating 2-up tobacco plugs and 2-up
free-flow filter plugs wthin a tobacco natt and an outer paper w apper to

forma continus Tiebasiod ifCaimAs, firthe dofrisieO PRI o HaRAGE Qelfyafnd Nt O
2-up tobacco rods, .and delivering the 2-5% to%gltgco rod% to tﬁe drun%-45 23

Sept enbefieRgHaratethésbgacoradsa tetippseprrensuy Ftpging the paferied ipbaccprods s er
per f or at igng i : v fi.cd t he
perforation hol slaéﬁi ﬁ%gg;??jéﬁgfogﬁ%%gpa?ﬁﬁ?%%@gﬁzﬁge%%%héib%ﬁgﬁ ﬁgﬁ’ t he
per f or at Woapphgl Ewingamper ardimddigt2-uhBlieruddsuch dpkthe vipgipppipepotihhectitddacco

matt into.the tohacc lugs. .45. The .nethod of Claim 38, further conprising
br oduct ngt B BEFERREGDH HER: ok mer of i tpaioe Srist kgoeb Ao 60 290 he

ti ppi ng apgabatitproane ApdaThigagitdie perforated tobacco rods to filter rods
by locating a 2-up filter rod in a space between a pair of the perforated
tobacco rods, wapping tipping paper around the 2-up filter rod such that
the tipping pgper iR 1N f . e s. gluing
ends of the [1opi noYaetRR e AN ook R R RIS AR BT Bl B
produce tepeiforated tobaeramredstie the tpfing Bygarared dndditadhing ths parfbated tobdcb@tods to

conpri si produci ng. cigarettes by deliverin t he perforated tobag¢co rods
Lo The i oy duding s 28 Birecibe B irge bohbeaddhnets P et Gpie Ch B0 o
filter retpphy tppaaipapg atoudd R Fig 8% r60Rch haBhs BRSSE: tew%n%@s Waidns of the
per f or at equltiobacco rods, pi Ng tlfglgl ng paper around the Z-up filter rod

W ap . .
such t haft peertorgiest lHbrcpapnds. Sving pids o Bstippiga papreptosether, pukqubingtieaR-tobacco
rods, gl ghd9eBRsrodicolaNBildrBRLRgPaper together, and cutting the 2-up
filter rods ?o p?rgducgeallglrpaii;g og cigarettes. 47. The method of C aim 46,
further conprising a step of perforating the cigarettes in the tipping

appar atus by del i I L tes to a.laser rforati statiaqn at
whi ch the citgar e?ﬁé@%@%?@yﬁ%@ﬁﬁvﬁ?ﬁ%@aﬁ% 30%5:1 &S’g?f g ﬁ%ﬁﬁﬁgﬁlgﬁ@ B t he

| aser pethé tpgitg apastustbly deliveniag ki cigrdtes ol TasebperRgRER A oNRviHictDHE NS at

| east one c%&gum‘ erentially extending row of perforations into the tobacco
rod at aCPBEEE PGHRTLELe] iAdditqaal perfeigtion hole. he lase nsefeustingstefionriacledinge c o

pl ug. 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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