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FREE- BURN RATE CONTROL DEVI CE SCOPE OF THE | NVENTI ON 5 The

i nventi on r%g?ﬁazgener ally to an apparatus which is to bepd‘l‘?égﬂo@m
W

: : : 2
conbi nati on a cigarette or other tobacco product to control sidestream
snoke and increase the nunber of puffs available to the snoker froma given

anmount of tobacco. TCIGARENTE SIDESTREAM SMOKE)\@ND'si ng only as

nuch tobacco as necessary to deliver in a nmuch thinner cigarette of |esser
10 diameter, an i ncEREE-BURNRATE CONTROLDEVKE. bur ni ng
t obacco and conventional taste while significantly reducing sidestream
snmoke. Unlike a conventional cigarette which involves considerable

t obacco wast SCOPEOF THE INVENYIONgarette is burned to produce sidestream
snoke, the use o |

e . thrnner cigarette wth thjs. gppafatus, converts
what woul § be. nor MR VeTSI9RTEl R EeRETY 3 fo g apPakadts Whishdh Bk be bped
LTBi nstream S&H@hﬁ)inationdwith a cigaréiterot ythet mschq pig:auamgmm sid@ﬁtkéms a LUbe
aving a pre et?qrqggae RS |t¥|no a oac;g pro uct, such as
a cigarette S99 t1ggrease W@’F’E £ Bpifs aY’H’é"?’ fosthg SEOXeR ioH} {8V he
outsi de of t lgndiingaf esbatcanThe Apparatisceill permity fort ingtahed)usingenlp@sosi ty of
the tube is car fﬁ%&)lé sel ected toe‘?‘aﬁi eve 20 hsthdeSt ream sm}ﬁe reduction
and reducti o BELOAR IFCPSSAY 10ARKYEH I fMuch thinner CIgaEate otHesser i garet t e
may be i rlselr idésineer] aninbmzlséhd)yiﬁldmf mahmtrwmsnro_keffrqm? ftlieslt))urning obacco .
conventional ci.garette th t r.esdd t ant vi ng. t obacco a t her
cigarette matag_ %ane%Hagbéﬁed}‘k‘fﬁ %&Hﬁ%@@h&%“a‘&?ﬁ%ﬁ&ﬂaﬂ&% S  The
t ubet " tma)a ?Zcmbnmmxahcxmrateywmch rm\tcﬂve;sadonsmetqumbacdﬁwhsteamﬂtsemkg Cail
constituents. . | sed . in greater detai
and can be uéléﬁﬁ?rnmgarette Jg;ﬁ?@gg%‘é ?*@F g"ﬁ{deeé%ﬁ sr?@ké,i tﬁgtuéﬁ (92 ,thel' at her than a
ci gar tet fje, gthinhancigamhnwgidl this appainatits comvents vleat swegasid hfmbm;laltljﬁkcmticgd; S »
i nserted,an cani: . orosity o e tube, cou
be srmkea.g I {w a?éda%ﬁgéﬁggﬁéapﬂ%&gq ]P’% ﬁ%@%@nﬁo al qual ity
requi renents in nSkmply stated gthe epparatusiiotiudes a fuberhaving apredetedmineid out 30
are no | onge rl Or ] ] | Serl 00 o . s ile the
Sparat o SoRPEPA L whiend foBadcd protBAPBIUOR » cigarete is inserddl € 1 2°
advant age i s Preferably i there isiagspaee betwegn the:ontsidlerof ¢he cigarettemnddhe insideni t h t he
i?g‘; Z [“togi NG of AR Ak TR Pérdsitiof fhe! thbd &' Gréfufif S¥IBEkA 95 3bnisle ed
20  sidestream smoke reduction and reduction of free-burn rate between puffs. A
very thin cigarette may be inserted and smoked for the same number of puffs
as a conventional cigarette, with the resultant saving of tobacco and other
cigarette materials and a significant reduction of sidestream smoke. The tube
may include a catalytic material to treat sidestream smoke constituents.
25 The apparatus will be discussed in greater detail and can be used in
various different ways, for instance, rather than a cigarette, a tobacco charge
that cannot be separately smoked, is inserted and, by controlling the holes and
porosity of the tube, could be smoked. It is apparent that all the conventional
quality requirements in making a cigarette, such as, firmness and end fallout
30 are no longer of priority with this invention.
While the apparatus could be sized for use with a conventional
cigarette, an advantage is that a thin cigarette can be inserted and smoked
with the same smoking characteristics as if it were a conventional sized

cigarette.




WD 98/ 16125

PCT/ CA97/ 00762 2

BACKGROUND OF THE | NVENTI ON When snoking in a conventi onal
manner, thegq, dsqehgneral ly understood to be three tyf@ﬁc&fz/oﬁ’}s arette
snoke, mai nstream snoke, exhal ed snoke and si destream snoke. There
has been significant interest in reducing the anount 5 of sidestream
snoke emitted by a burning cigarette or 2igar because it accounts for
the majority of snoke emtted during the snoking process. Attenpts

have been ma ] 6{1% 6Tdfffﬁr mby one or nore of the

foll ow ng tectn . er the tobacco conposition and
packi ng char act er iWhex smokingtie alé@nventiciat manoer, sherelin gemerally thderstogdr et t e
or cigar; e ci gar
3 ' aiter tH2 b e Pl f Gl st BRBIsREuhind e £hHRL Ghike B

conposi ti on; sidestream smoke. There hay beempsignificantainterest de reducitgtheiagaouat t e or

cigar to nt ad r ' s Lok Ss)
Vari ous c%arﬁﬁ%&pgé@csgg)& a?né:iﬁgqe& ?&eatsig‘gzggp‘gg{? r g‘%?ﬁgﬁé’hﬁgk been
suggest ed whiaskounts forctheapajoritiaebseke emitiedrduring the smokingrproeess. of t he
cigarette or :
achi ving  AdBbstaye e bl f RN ARRERITHARRY GISTmBREo0he | or,
i dl e over an fellowingtechmiquessri od of time. Such designs include a judicious
sel ection of tobaggo b IRV 1] Lgarette
tobacco in the to(t:)1 ccohgﬁg%e?bgﬁgh ﬁﬁ:‘oﬁiﬁgglrﬁgg?ggﬁ%gglﬁaiﬁg%ég%ﬁcé;%fp@gci ably
retard tHé@ f rtebagsorrad oxcharge inHbe eiggeatie: arecigard hence, increase the
nunber of puffs objai ”‘iﬁelpﬁ{e mkgidg%g}ﬂkaga&&g%@{ £ Either in

ect and/ or

conmbi nation wth tObacco se n ~ construction or 25 independently
of the tobacco naid@ upaltehiesliameteyaf te cigaratie as Wehnsdisitobapso can al so

affect free-kyy dﬁioﬁr%dfo?e cigarette. Such paper conpositions
i ncl ude the usgﬂ)ots chémcals to retard free-burn rate, multiple wappings

of di f f er ent 9ypedreyde agdevice0n the gigareite QTS 4RCoBAIY ARG/EF ent

char act erjsst i GatraD idestreant SHUES eRfissRinsal ' perneability. See for exanple,
Canadi an Patent 1,259,008 30 and U.S. Patents 4, 8%8, 507 ang%4, 915, 117.

Various devi ces hXATIE&IBA5ERR IQvaecamnd sisisHe arper iopmilaggps e been
primarily forgyppésp@bwhichl inRimewedy oNandikeér £Ifiet fe fréd-Bigrn rhfeof @BY Or may not
at the sane tine include vari ous t%/pea of fiJters to LI I tg)’ anltli t her eby
reduce cigarette or cigar with a view to reducing sidestream smoke and/or achieving
an extinguishment of the lit cigarette or cigar when left idle over an extended
20 period of time. Such designs include a judicious selection of tobacco blends,

density and multiple layers of cigarette tobacco in the tobacco charge. Such

selected designs can appreciably retard the free-burn rate of the cigarette and
hence, increase the number of puffs obtained per unit length of cigarette.
Either in combination with tobacco selection and/or construction or
25 independently of the tobacco make up, various cigarette paper compositions
can also affect free-burn rate of the cigarette. Such paper compositions
include the use of chemicals to retard free-burn rate, multiple wrappings of
different types of cigarette paper of the same or different characteristics and
reduction of air permeability. See for example, Canadian Patent 1,259,008
30 and U.S. Patents 4,878,507 and 4,915,117,
Various devices have been provided which contain the cigarette,
primarily for purposes of preventing accidental fires. They may or may not
at the same time include various types of filters to filter and thereby reduce
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anount of sidestream snoke. Exanpl es of such devices are shown in

U.S. Patent olysﬁ 071; 3,827,444 and 4, 685, 477.

vari ous typ@s a%fgar ette hol ders have been nade avai l abIPeCT/é:& i ch

serve the primary feature of mnim zing staining of the snoker's
fingers. Such devices may be connected t® the cigarette tip and/or m)unt ed
on the cigarette, such as shown in U S. Patent 1,862,679. O her types of

f I
oy Ot o ThE prBlfit GEGIAREH Stk PRk 1008 Bl ERERIGE Mg 30 0"
sr dest ream sridiSe Patents 1,211,07d s 3:827 andC4,688i491. Pat ent 835,684 and U. S.
Patents 3,220, 418 pangle %’O‘fe anylﬁ%j& c1%ett%holdf:rs&1a%"b'e&?ﬁ}a‘f¥9'a9 €.

nount abl e on the cCigar ong e cigarette
to control covinuhsemthmpnmm&mrs@fbummmgstamg of the sgwker'shed in U. K

patent 92& 0 i cation
VO 96/ 22031. ﬁ}%%s%‘mfmﬁ Lhc.@gcr ?%&}se%%tb gE{élg‘Iéér%&::@ %url%/f)r %)%?gvi ce for
cigarettes byn thmcngan@;tq,rsuch peshaoyvn in U.8.oPatert 1,862,649 Otber typag of enber .
By retarding & %ﬁ@tﬂés‘ I | aﬁérm

hal f of the conhvent |%%§P%g%%€k§?§ég% \@fgggers ‘%Peﬂeﬂ?j | ncorporf';lb?1 (Y%yn t he

ci garette andanpthstte providefyy spfety features apd/or gantsek of sidastreainrsmoke\varei i t i ng
device may b%e&rbr?aedckactmdﬁﬂ P 8381 68A0RHA U1 Pedind 3208041 sl%(w th variabl e

20 openi ng or % crinmped portions Ih the device provi ongi t udi nal
openi ngs 1 \4 part of the cigarette. U S. Patent 4 638 819 descri bes

a ring Wm Ch s Devnd&%ﬂﬂ@h@férhbﬁmﬁbﬁ%ﬁﬁk%x@aﬁ‘&tééﬂdjwhf&rxﬁﬂ gegnguring the

smoking process to ~— control free-burnrate of the cigarette and
reduce si des@%ﬁhgmetteﬁpecontrol CPWPBS‘F@WW@WW%QC argr ef er abl y

metal, which d%@éﬁrfeal RA0K it |9Q85089+ N, sgpaém mgscm dnd m&rf&bﬁmnm cigarette
G et 15 el BBt S A dscrves S S Sten i,
system i Slsdeﬂéﬁicbﬁr bigamweh b?diﬂntlﬁg F!h@ﬂbﬁ*’tﬂthlf’ﬁr the mgarér%JBmfixﬁg on WO
96/ 22031. The rovr i.,nner r whi ch ur rounds
and contacts @ 6 g}g QHUS%EP? efg&?%%?’ suggepted |ﬂi‘mé\"? ring is
of porous nmatarficfthe Eb@vemibﬂﬂ amaight ©f eoteso hewl benmeb dr&@dﬁﬁ)ﬂﬁd rect air
1 owl om0 i LEpauls SRRl WOy e TS Al e U005
air diffusi oﬂemetdmf be proviided by gty of aperturesth thealevive withvarihblet he
free-bur o' ato%ex%];mg to ycérgﬁﬁee& ﬁ@ﬂm@fn the device providing longitudinal openings

along part of the cigarette. U.S. Patent 4,638,819 describes a ring which is

placed on the cigarette and slid therealong during the smoking process to

control the free-burn rate of the cigarette and reduce sidestream smoke. The

ring is of solid material, preferably metal, which causes considerable staining

25 and due to variable cigarette diameters cannot reliably provide the desired

degree of sidestream smoke reduction and extinguishing times.

An alternative ring system is described in applicant's published PCT
application WO 96/22031. The device is provided with an inner ring which
surrounds and contacts a conventional cigarette perimeter where the inner

30 ring is of porous material. The outer ring encases the inner ring to direct air
flow along the length dimension of the porous inner ring. The tortuous paths
in the porous material of the inner ring controls the rate of air diffusion to the
lit cigarette coal and thereby controls the free-burn rate of the cigarette. The




-4- porous material enhances the control of sidestream snoke emtted

by the |it cigarette. The device nay optionally extend up to one-half
the Il ength of the cigarette where air would have to flow al ong the

i nner porou t he burning coal. 5 Q hepes §7§ﬁ’562""hi ch
have been d&é%’?\g 5?0 control sidestream snoke are desgrllbg

publ i shed PCT application WD 95/34226 and U. S. patents

i ssued January 14, 1997 and U.S. patent 3 105, 838 |ssuiJHJ-§) ﬁé\gt@lﬂl
1992. These references describe various tubul ar conflg rati HAEBAJJ_Q,D_

2, 003000 o eBRlusladbhi diffahies?tc BTN dbotEbith Hricke SHARER by oS! oM

10 em ssion ese approac % ave
vari ous degr eeigandtte. The denicemay Qpﬁlou'dlﬁ extend ugt@pa@ba dberlengtikef thgi ssi ons,

there are propf &%ﬁte%ﬁé}e rwoﬁfmv@ftotda%v Qlﬁpg @er p&%kﬁ‘i oGR@ventional
taste and flav ease ease of ~“manu ure reantine
appear ance anbumlwpmlcant reductlons in the 15 anount of tobacco used.

The varioug embodi mgbtrt P{e s Wiich wﬁsééﬁrthegfg%@@cwuoz ﬁdéi&\emglesﬁguech

over cones a nunber above contro

oi dest r eam s nekedessribed Eupwklished BCT spplication Q9534226408 U S. auisas ang
constit uent ds'smssaﬁs&éamﬁﬁ m 199 %wts' g&@&n suosrsstst iSfned 1 jdevi ce of

th|S|nvent|on permtst e sSno |nnr C|garete as onIy as
20 nuch tobadtol¥R.i T h'@cr@&axawtd@swei wwus febularseandigurations i nm

achi evi ng theg tghace§ bt '@?ﬂbed‘ﬂﬁﬁ?ﬁtt&ﬁ ptH hifimize ci ngarette sidedtfeafi{ der to

facilitate the description of the invention, the termtobacco char ge
shal | be #@edemissiarer enci ng a cigarette, cigar, cigarillo, tobacco rod in

a porous mesh, a t ARAGEsh Hevda romﬁ&@ﬁ@'éakﬁ&%%vhﬂ@ud dédgeesldf i S al so 25
under st ood that wher.e t eﬁerm, aretté |s ysed, is int rchan abl e

with ci g8yceess, §a cpnirglling $ides@eam sgioke emlssam/me &re lemg fdl oN
I n accor dancesynk hbf@ib d&ieetin oﬁhmgl cmneemiml tadteCkidi flvoh®) edit B k&, N9
cigarette sidestr ke an ucm free-byrn rtate of . a_burn t%g
cigarette ease of many acture, § me appearance and significant reductions in
15 amount of tobacco used. The various embodiments of this invention provide

a device which overcomes a number of the above problems by controlling

both sidestream smoke and free-burn rate while achieving taste, flavour and

constituent deliveries comparable to conventional cigarettes. The device of

this invention permits the smoking of a thinner cigarette which has only as

20 much tobacco as is necessary to deliver the desired taste while achieving the

conventional number of puffs.
In order to facilitate the description of the invention, the term tobacco
charge shall be used in referencing a cigarette, cigar, cigarillo, tobacco rod in
a porous mesh, a tobacco plug or wrapped tobacco or the like. It is also
25 understood that where the term cigarette is used, it is interchangeable with
cigar, cigarillo and the like.
SUMMARY OF THE INVENTION
In accordance with an aspect of the invention, a device for minimizing
cigarette sidestream smoke and reducing free-burn rate of a burning cigarette
30 comprises:
)] a non-combustible tubular element encasing an effective length
of tobacco charge of a cigarette located in the tubular element; and
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5 conprises: . THIS SHEET HASGBFENf conbusti bl e porous tubul ar
el enent encasing an effegtive REPLACEBngth pf a tobacco charge of a
cigarette located in sai sai d tubul ar el ement havi ng

an open end t such cigarette di stal end to permt | Lbng of
such ci garettesalgz? end and permts ingress of air; and PCT]CM%H%& 1)

t he tubul ar el enent havi ng a nmeans for both m nim zing si destream
snoke em ssion froma burning tobacco ch@rge and reducing free- burn
rate of such burning tobacco charge to increase nunber of puffs fromthe
bur ni ng tobacco chgrge K . ke and 10
reduci ng free- burﬁﬁr at éh%@ﬁgﬁgfﬁnéﬁha%geat% gglbg&sﬁﬁra?{& r the tubular
el ement al ongldastrbmamnokesﬂmlengnffmma(hmgaemce Lahtrgefandcredumng fegt h of a
t obacco SRR of"&i@ﬁﬁnﬁ%tﬂa@%{:ﬂrﬁéﬂ? c &rsé’ﬁierré’b file il 3}?“' ar

el enent ; S at least soO oxygen eprived
conbust i on gguus from thesbuming tohaceq pbarge. el enent to mini ni ze rel ease of
snoke partd cles t

Cestricrs ) muard (i agoupants with anBiEP St oFRE imvention, the tybular clemedd
The openi ngs adfrthe device bas an oeemﬂ%adjamm@hmlggrmdmlwﬂttemﬁmd

orosity ma ores
a/here 2% t%eﬁ@ s and%&?}%ﬁ%{i@ may be ggs\ée(i?%j Ow}é"lwbh&gr%%g&ﬁa apf

carbon fibre dxgmat@s which isrgreater thaarasrguiside giameter ofn cxgmsato definghnsti c
fibre, metal :fn?xﬁfuﬁ Iﬁﬂﬂe&f‘ﬁbbhﬂft@rmggﬁgace and a?éttgﬁ&lﬁ form ?ﬁ%ﬂ) ¢ n the

t ubul ar wal | e el enent such unc rous
proj ect i ofs vininimizing, sidestErany sapke ‘FQ~ mm@cmpmmpgmngs on to

centre a ci gghalya bf tﬁé‘ﬁbﬁl&?'éle?ﬁen?'t& i Ozi\?}é?feféﬁdu‘{éﬂ Sﬁ’gﬂrgh@?albﬂg?l% ar 25

el ement may conprise a body portion o mat er | ormthe
functions of least isdenggh shich-gngasesthe effectivrlepgiiefin @bmqwgﬁanﬁhgt i on
gases [};rgdégeﬁ,lﬁgea ggfbsﬁgd restrict | nward flow of air to reduce
free-burn rate arette. I n_ accordance with

anot her alternati @, t ﬁ@alné@& east someeRygeRwipprred combugtion geses Withitat ed
cerani ¢ pg’ecyhé ibuldtémant AR th inBAEE reldadkOsfunfokYparti€led @bugh

treat nent. Tkgﬁe gakeu %fndt he ceram c precursor material and the heat
penings;
b) restricts inward flow of air to reduce free-burn rate of a
cigarette.
The openings in the tubular element in forming the predetermined
20 porosity may take on various shapes such as narrow slits, slots or pores
where the slits and/or slots may be covered with a porous matt of carbon
fibre, glass fibre, ceramic fibre, high temperature plastic fibre, metal fibre
and the like. The pores may be fabricated in the tubular wall of the element
such as by punching to form fibrous projections within the tube where such
25 projections may be relied on to centre a cigarette in the tubular element.
Alternatively, the tubular element may comprise a body portion of porous
materials which perform the functions of retaining at least some of the oxygen
deprived combustion gases within the tube and restrict inward flow of air to
reduce free-burn rate of the cigarette.
30 In accordance with another alternative, the tubular element may be of a
heat treated ceramic precursor material which is rendered porous by the heat
treatment. The makeup of the ceramic precursor material and the heat
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are carried out in a manner to provide the desired predeterm ned

porosity. In any of the above devices it is un %téig hat the
cigarette matyolszgsnﬁ125 sufficiently thin to provide an overgﬁ rr‘g)nészl on for

the device which is that 5 of a normal cigarette. The thin cigarette nmay
have a di ameter ranging from about #to 8 nmand preferably, about 4
to 6 mm and nost desirably, about 4 mm A catalytic material may be

coram o, The AP ateCAPA oft fF Blanger 1o RO ItE it Beciiod GRCRRRRA, || O

el ement or mapomsit;{ct ivated in the tubular elenment 10 duri ng heat treating

of the ceramic pr efﬁ’ﬁlf)p{){ mg'ﬁ%&@ﬁ@%& m}gwﬁn&&stﬁg& ﬂ&g?ﬁj& cigarette/ 4y e vari ety

of well known groups i°nC are q%n\gm ous

metal s and r asefficiantly thix tel promde anrmqgaall {liseangion for theideyice whi

cerium rﬁgsb pects of
t he |nvent|50n g%@s own nl-th?;hgr:tgw n Qv%adlameter\{%ﬁgﬁgsfﬁ(?lé lis a
per specti ve viaboutck tOt&@“Ela@d@Wfétﬁ hér@ 6gany gndsmost deslrﬁblé'nﬂb‘@m“show ng
the device in I C RS

Figure 2 is an)ggctl?g%gtﬁ%%%e dee%‘éfiﬁcdi-ﬁaia% inSthQ #element

ice of ure 1. %@resls
a section al opgrticularly when fprmedsfrompgramic. 'ﬁ@pcatalytlc matefigldnay either

enl arged vi echéte@ Bnghe muuw Hméktordfyy Bactivated in the tubuthisleReRt | S

perspective view of an al ter nat I ve enbodi nent of this | nvention
show ng t A8 ddvrisg heatdzeating of the, GeraBUC PFESHEST of hﬁ catadystanayebe selected

Figure 6 is a h'vﬁﬁe? Weﬂh@%h%‘rﬂ@ﬁﬁn@ﬁm@%ose whlch are basdd gfi/re 7 is an

expl oded vi ew the r sab e device; IS a perspective
vi ew of the d@WCé‘@ls\Ml?tﬁs re ATt Bietls andyin partlculgr based Ppgﬂﬁft@“g‘ f5 an
expl oded Vi ewegfinmn al ternate devi ce; Figure 10 is a section of

an end of the_dev|ce. ELQUr. ' n expl oded end view of the
device of Fig ,BESCRIPTIONO i g ongi tudi nal section of an
al ternatiyg structVagioa®isped® oflhe itfrehtion afe shoouy ia the drawmgs whereinFi gure 13

e 2 Lonartudinal pect) 00, Ol AR N Al e STAR e EhbobBher B is 9! °°

invention showing the device in which a cigarette tobacco charge is encased;
Figure 2 is a section along the device of Figure 1;
Figure 3 is a section along the lines 3-3 of Figure 1;
20 ~ Figure 4 is the enlarged view of an end view of the device;
Figure 5 is a perspective view of an alternative embodiment of this
invention showing the device encasing a tobacco charge of a cigarette;
Figure 6 is a section along an alternate device;
Figure 7 is an exploded view of the reusable device;
25 Figure 8 is a perspective view of the device with a mouthpiece or tip;
Figure 9 is an exploded view of an alternate device;
Figure 10 is a section of an end of the device;
Figure 11 is an exploded end view of the device of Figure 10;
Figure 12 is a longitudinal section of an alternative structure for the
30 device of Figure 1;
Figure 13 is a longitudinal section of an alternative embodiment for the
device of Figure 12;



WD 98/ 16125

PCT/ CA97/ 00762 7

Figure 14 is a perspective view of an alternative spiral wap
constructi ogyd sief8e tubul ar nenber; Fi gure 15pd8Sc 9700762
| ongi tudi nal section of the spiral construction of Figure 14;

Figure 16 is a |longitudinal section of an alternative construction for the

spiral configuration of Figure 14, 7 Figure 17 is a plan view of
the device with a tenperature indicator; Figure 18 is an

expl oded vi ew of -Cl t érkék tdrndti W th detent;
10 Fi gure ?:dgl:lsa{ffgr S- g?tq?%é%?ﬁ?g%éﬁéan a %@ﬁ%ﬂﬁaee enbodi nent
for the comgisudtion foir dhe rbular member, Figure 20 is a perspective view
of an alternative g@l% ' é;gg : : :

Figure 21 is a sec}Ei ondlojf]ﬁglé)&g{em ; nguon&%%?ah%ﬁ@%gngfﬂ%g?tudi nal
section viewkf an alternative enmbodi nent for the tubul ar el enent

havi ng a rous wr f raSR’)h' ; tcant: i oy xpl oded
vi ew of a%oal ter naf'ﬁii ,21\1/1% ledf odi rrglnt %rse%: %oen of an a%;?rﬁi@f&ﬁﬂé;t&émﬁf&%g
Figure 24 is spirabeenfigurationofHiguse 14ssenbl ed device of Figure 23; and 20

Figure 25 is a per t1 Ve ledeRsde fa Il .of
t he device of Fi gufﬁ 231.7/?’ albﬁigl‘il'iﬁﬁ ﬁflgt[l)ier[!)jESCRl‘I;?’ﬂl'll1 glhggm% E%ﬁ@g ED
ENBCDI NENTS Figure 18rigancguploded; view of 8rcigaretée tip edapted o finedeldesn f or

mnimzing with dk@daet ream snoke froma tobacco charge such as in a
cigarette while 25, controlling free-burn rate, has nmany features _and
advant agdd. The dd&iigwe 19 is a crpps-sqctiop troygh aa 3391'1@ﬁ8%§ dimengfacde char ge,
has a | ow i giibhigPelRhRBENSI tY to provide significant safety features
should the it charge accidental ly, set down on ignitahle materials.
The device ninini %‘égu@ib?g)e’&ar%m%%? iexy,pf an glternative ‘F‘Bh?‘gﬁ'@nf gﬁé@%o char ge
due in part tigbilaeelch@t;burn rate control aspect of the 30 device. This

devi ce has the surprisigg. benef.it ? . ro§i_di ng si destream snoke
control and free- BUBHE<it 1S AKHHPBP %}éal% fhcasing the tobacco charge, yet

i's capabl e atFigire 2228® lohgRudihalbeoNoivied 6fl dn dferhdtfversmibilimeget ures in
snmoki ng a onv Qlt i Ope?rlxenﬁlg\?ﬁeg e rsuc‘k;lvrasofa&?%%{ca %gt_ feel, taste and
flavour . Cat 4 fiectabular & £ 2 Porous Wrap ;
Figure 23 is an exploded view of an alternative embodiment for the
filter tip;
Figure 24 is a section through the assembled device of Figure 23; and
20 Figure 25 is a perspective view of an injection molded component of
the device of Figure 23.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The device in accordance with this invention for minimizing
sidestream smoke from a tobacco charge such as in a cigarette while
25 controlling free-burn rate, has many features and advantages. The device,
which in essence by encasing a tobacco charge, has a low ignition propensity
to provide significant safety features should the lit charge be accidentally set
down on ignitable materials. The device minimizes sidestream smoke emitted
from the tobacco charge due in part to the free-burn rate control aspect of the
30 device. This device has the surprising benefit of providing sidestream smoke
control and free-burn rate control while encasing the tobacco charge, yet is
capable at the same time of providing all of the normal features in smoking a
conventional cigarette such as appearance, feel, taste and flavour. Catalytic
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materials may be incorporated in or coated on the device to promote further
combustion Qfo dAki8US gases to avoid any off smell from thg~gexdofeds @
cigarette |s%urn| ng therein. The device also permts the use
of a non-conventional thin cigarette 5 which is considerably thinner than
a conventional cigarette and may contain8 up to 2/3 less tobacco in the
t-obacco charge, hence, very significant tobacco and material cost
savings 0 ! NipalRii &ﬁg%%ﬁﬁg&‘a@f { el AP eiot! b rbBie furthef!eV! C&-
Mor e partlcular or s I mcigarett

conventional ¢om w@onexfly@e@umgmrto evoxgmnwfémeﬂmmq@mwm cantly 2/3
10 less tob grettgq Gﬁ]ﬁ%p he device with the thin non-conventional
cigarette prg(\# es t%e S <gir1r%£th normal inhal e pressures, normnal
quantities of Thendevieeialserpremits herse of asmeonyanationsd thin sigeretey mal

number o Pul bichis Ronsiderablyl MR i EiveRiighal CIORNR! it AP RGhAT for al |

of these features snmoked w t hou e devi ce.
unexpect ed aduRi 2eleshiobacea inile tobaere sharge chefice o very signifigant tobacco

convent i onal tﬁwﬂfat’éria?céﬁrsavﬁgs iﬂtﬂeﬁh&nﬂ&é’tﬁoﬂ ééélge&s {o%e ﬁgaa'dé@e e amet er

of the I n mgflrette ensures proper burnin uring t phase to
avoi d of f - t astievice. Morgparticalarbp 4 Yery %ﬂ%@lgﬂ%@mﬁhmﬂ@% ensures t hat

the lit ci garé‘éx{v%nﬂbﬁdlfiﬂme reduéé“aenmﬂb& dﬁ}ﬂﬁe SRRSO Ynifi sjgwn the

rate of advance of the Q“a coal virtue of “th smal ["er d| anet er
psed

for the tH n lesntaba Fﬁfbﬂ?ﬂb Th‘?:%‘él?“e%"tl@ the gn popraonyentiomal ext ends

across the f aggaRtte ph6videPhe- s&ﬁﬂfei‘ thohorhid® inhale preSfirte nothd BiAitities
cigarette. Th|s |§]@awt$ different from what happens wth a

conventional @finh + Borpal flavaur and @sis and nogmal numperof pfifeThe n 4

conventi onal maxgﬁéﬁ‘-hbﬁvenﬁuﬁam drégte @XORE DEFEE aR 57 Wikise TeathRBASEAhdrIf t he
| ar ger 25 cross sec e .coal burns inwardly of the cigarette central

portion duri nijroked W’c tﬁ?g%‘ﬁ%se and al | ows condensation of snoke
products 15 the OLK@Unexp"e‘cteﬂmdvanta @ﬁvhﬁdlﬁﬂowgﬁromtleusmf& thaheh-appear to

b t I t t t
Cone o ey cShmRESTal SOy R a8t il i b B Sl S L
aﬁCO[ ﬂl ng to mxpcgﬁxtfetﬂemﬁlsmebpdmpmrmrmhgtdn;mtglﬁwm pMsewblaa?xd&Sff-tas?/ol ves
the thin non-g¢gonventiana a S ends
across the fag[gl ‘E"HE&H&&%&B@ Pulfrr?grak\/ “’ﬁﬁ%ﬂ&g‘?ﬁ °1gaff‘é%p“m”§ so t hat
conbustion prihdidlephese carsidevabily siows dowi hemmatecof pivahceof thie tursingl i m

ci garett %0 V\hc?orz‘ﬂt % Vi hﬂ@ ?Eﬁe s&x&llérrlﬂ&ngfe? %c?rdthg 'ﬁnﬁ%nncon%nﬁ&%l next puff,

t he

cigarette, the burning coal extends across the face or the cross-section of the
smaller diameter cigarette. This is quite different from what happens with a
conventional size cigarette when the free-burn rate is controlled. Ina
conventional cigarette, due to the excessive amount of tobacco in the larger
25 cross-section, the coal burns inwardly of the cigarette central portion during
the idle phase and allows condensation of smoke products in the outer portion
of the cigarette. This would appear to be a particular result when the prior
art types of free-burn rate control devices are used. Unlike that arrangement,
the arrangement according to a preferred embodiment of this invention which
30 involves the thin non-conventional cigarette, is that the coal as it extends
across the face, ensures proper burning even during the idle phase so that
combustion products do not condense in the outer portion of the slim
cigarette. When the cigarette is then picked up again for the next puff, the
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step causes the coal to rise imediately to tenperature and advance

qui ckly al Gpgedfsad hin cigarette thereby avoiding any offPE Suhs&ause the
coal is imediately up to normal snoking tenperature. I's al'so a feature

of the invention, that the thin non-conventi onal CI garette may be
thinner than the 5 normal sllmC|gare9te of about 5.5 mMmto 6 nm The
mon- conventi onal cigarette is a novel structure in the marketpl ace

when its_di rstéﬁc:hﬁééﬂfe%'ﬁl to rise nﬁn?cgr%%f%jtgg%}a}tﬁfét ﬁfd éd’d\)ﬁﬂ@é‘ | ess 1 han

5.2 mm The I'n crgarett evi ce,
non- convent i @rigklyi a&ongethﬁasthm Clﬁ%ﬁ%@ﬂh‘ﬁﬁbx)&‘fqlémg any offitasteshecguserthe si ze i s
not only di fé&‘di?é‘hnfn@d{at’é}i’ﬁﬁtto%nﬂhladﬁélﬁﬁ% fégﬁrpe?ﬁﬁfé Pitis b8 g fanireRg! h as

well. The thin cigarette 'as"wth a conven arette,

sui t abl e wr athsiipyentiong that $he thin nexy-copkentiongl| cigaetis Wy&t‘g@mer &apther havi ng

the usuals Coﬂﬂi}‘ﬁﬂltshﬁf‘mgﬁ'fét@%%bﬁb’s 5The tBFRim. me%bﬁ&ohoeﬂtwﬁsl conmon
burn rate nodifiers to further retard the free-burn ate of , the cigarette

such as cigaredie s 2 Hovek STUGBHE AR mé@%e& Agsewhem, “SJd@mﬁiiﬁ‘t Biessghayg, 575,

15 A § & b indparfichlas Zr\»né%ex@ﬁmhn\am fifin | ITHeshin @ gau'e&sayse of a thin
cigarette in the device_ s t t he excessive tqbacco in a conventi onal
si zed WTQ?W@%GM@W‘?VI% 15, por-coRERHORIR dermyy of numbersofgaffur n rat e

control of ang s&én Thel@¥Aedi§ not SR Uifferefit [t FRpectRE dniter BRAFRGILAHHeNT t he
I dl e phase. |ns hat ,woul d hg}\@ been waste in providing

si dest r eHin s‘?ﬂ&% asqugl. n&"hﬁ\rlﬁm Qgaregp as saeCQﬁveﬁtl‘é%\?lﬁ#‘ hmdasdi garette

beconmes mai nefitaBRMWEPPie Whichis ide@ly the'hifual form bPEl; Q%&wlpﬁ@éﬁﬁﬂlﬂg yield per
unit of tobacgco. of the f atur of this invention

may be attai g §sp3l qompagition and Rﬂﬂ’?%tyo?llhteﬂ@PFbmaéS S(TPHE‘PR% of the
i nventi on, aﬁxrna-ate @otifery todfustiet baﬁlrd the freatbuin ieTahe BigatetichcHRaWM Ngs.

In Figure 1 e _device bul.ar, 25 el e encasing a
cigarette 14h€ %‘i “é‘@lgf%r gsgts%r ‘8\}213 {Patent 4 é%eﬁsect ive length of a
t obacco pharge f041ﬁxmercsxmﬁeaﬂt&:en&in‘\emch\fmmamqheQ&e bhathin tobacco

h f th t d t I the | th f | tt
i - woul o SRR a1 o<t B aBREE phkstg otk BB Holiofel Bt "The. Lcua

nunber of pufigareftedburmsl off as siglestréam smoke. aSVxﬂetheafrwbunrMawaaitroliog’ arette.

coveral < b, R Y RARRGT plllelot Shiool Hhbph iR BRG TBeal o

1. The whatnvowjd have begn whstedb pyovddingisidestream dmuolke| dmdng tekiidld | y of t he
device lfy Bﬁ:ﬁse of a cBﬂ%HtﬁgxaP&gﬁltéﬁe BetdmdPmattRAEAL $nfiiKe dnltnk rﬁ@xpﬁuf?' ng

cigarette t
thereby mcreasmg yield per unit of tobacco.

Some or all of the features of this invention may be attained by one or
more of the following embodiments of the invention, as particularly described
with reference to the drawings. In Figure 1, the device 10 has a tubular

25 element 12 for encasing a cigarette 14. The device 12 extends over the
effective length of a tobacco charge for the cigarette. Effective portion of the
tobacco charge of the cigarette is intended to include the length of a cigarette
which would be normally smoked in order for the smoker to achieve the usual
number of puffs (normally eight to ten) as per a conventional cigarette. The

30 device 12, in accordance with this particular embodiment has several
openings 16 in its periphery, one of which is shown in Figure 1. The
opening 16 is preferably a slit extending longitudinally of the device 10. The
opening of the slit 16 supplies air to the burning cigarette to support
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conmbusti on where along the I ength of the opening, a conponent 18 is

provi ded f ory@bdiRgdsi g free-burn rate control while achi eVi*Eﬂchﬁmbﬁﬁ sane
device, that 1s, sinmultaneously mnimzation of the sidestream snp

emtted fromthe burning cigarette. In conformng with a conventi onal
cigarette, the 5 tubular elenent 12 hal¥ connected thereto or integrally
fornmed therewith a filter tip portion 20 for purposes of filtering in

t he usual n ng cigarette.
As shown in F’?}gﬁr‘m‘?ﬂ%ﬁ@ %& tgtr: lﬁwggﬂ%z enc éég'“ r@ﬁgﬂspigt? e 1g
whi ch has a vprovjsted fpobﬁc@t@ngﬁae-bmrmcggr@nﬂmw@wmmh%@ smmh this 10
articular e T8R4t %@éo 39%15}9 r abl
gxtends fro rT?%}Iéch sttal éﬂ “%l &ﬁ}bacc?rt%%l—g%&féghgtﬁn east e fl?/ter
tip mhem@n@gMgazettfzexIrzequomnatwnﬂéwpnvmxon@lamme&ep@pt i on of
the effect v ular eleniéil 12 1 dofifedt@PERA bP Suregrall) f5RAL ﬁlegm}%he

cigarette con Pl e i n east The’ number o
associ at ed Wmteraumamm%mpmwﬁ@f f@erm&énﬂ@u%abm@qrénmﬂmn be

extingui shed fy, d friR thObakin Ei%gre@ﬂepsetothe filter tip line

28 or by virtue of t sllt termnc forvva‘rdléof t he tagbacco l'ine
28 so that insuffifs §1|“RW‘&M F%‘é%ﬁe‘hectﬁ ular Aeyige 14 sacases thegrigyette A4

cigarette  whichHs Iatwﬁzpbb@%ba%b@ﬁocpﬁé%ﬁ m%%céﬂﬁnéd witR'this! P | i ne 28.
The filter tip portion has a bore 3 herein to receive

0}
snugly th#0 f i paripulay smb@dfémemh%ﬁéter tip |P85t|"@c% ﬁvhﬂ dFWé’Pé@)P@MYt t he
cigarette as djitefisferdthe distdllentn26Nsr thé @ob?aeeo rod 22 td af 1§a@m§ ﬁﬁbﬁﬁﬁd t hat

the cigarette, 14 n ave W a obacco nd, ho filter.
In this arr an'@'é“n%ga ﬁi‘}/tlg F‘bﬂl lé?ﬁi qtk‘b 6@?%@?1"5@3 effectivg and
supported by reh fofl the tobacto 264 27 Ir@em&eth%@mﬁcl arette Contigiels 16 Huin Riri nd
hol e, so that t g;)l e dg‘at {ot ext end ﬂ’dg he ti 20 The i‘ p 20 has a
25 reduced n@c‘ﬁasﬁ 0k RRfRASSORate I"‘a1 SQPWBP garehe Thebul ar
el ement 15 cléé?retts n@dy mememxamgﬂehm m&nﬂﬁ |ﬂ@@|tdbad:do fid dogtoahe. Ti ppi ng
paper 35 t’g){ §§ B’ assenﬁ ﬁ@% rt| n 34 ﬂ%‘g)y be
seal ed to pr e@é‘?ﬁ me 25 OF DY HIEE O éﬁlet ¢5 g’fﬁ 190a%E%n
cigarette andiieD® so Wat insuffficient air rmhwthed;gemﬁg end pbh:mﬂ oﬁxhbaigaeétment 12
contacting the ut nent. .38 01 Q t.he S I nit ears
seanl ess and {m %Ibg orgq %%%egf}éf tip Tine og‘ggéﬁ%ré in the
manner shown thﬂ :gbor.e 30 provided therein to receive snugly the filter tip 24 of the
20 cigarette and thereby support the cigarette as it extends out from the tip 20.
It is appreciated that the cigarette 14 may only have a wrapped tobacco rod
22 and no filter. In this arrangement, the tobacco rod end would be inserted
in and supported by the filter tip 20. The bore 30 of tip 20, defines a blind
hole, so that the hole does not extend through the tip 20. The tip 20 has a
25 reduced neck portion 32 to define a land 34 over which the tubular element

12 is slid to provide the assembled unit of Figure 2. Tipping paper 35
completes the assembly where the land portion 34 may be sealed to prevent
air entering the tip 20 from the gap between cigarette and tube. With the
inner edge 36 of the tubular element 12 contacting the abutment 38 of the tip

30 20, the assembled unit appears seamless and hence, resembles a conventional
looking cigarette in the manner shown in Figure 1.
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By virtue of the tip 20 supporting the cigarette, the tobacco rod portion
22 i's posity :% gybstantially concentrically within the t éy gnent

12. In accordance with this particul ar enbodi nent, uabu r elenent
12, as shown in Figure 3, has an inside dianeter deflned by the
interior surface 40 which is 5 spacedlflromthe exterior surface 42 of the
cigarette paper periphery. Such spaci ng defines an annulus or gap 44

Fubul ar o onent. 135 T8 ot gt b 20 SiBpbiBe the cightedc! el LERNI Ao’ 1 N°
conj unct i on @2 is positionednsubstantially mncmmcalbrewnthgl the tulpdarf element 12. Im

conbi nation t ed ke 10
and reduci ng ;\Qg%ﬁg%ér g)ltpgﬁﬁ%?ﬁ?‘ﬂ QBU e 't rﬂlg hfﬂuﬂrr@exﬁéﬁ{%?é a? %gbﬁﬁo
el ement 12 i dnfRiguredB,dfas andpsjde émtmﬂﬂfmedr’qydiw iintgeior surfaceedewhich.is| n

during the BRI fraR BE AR hefart DGtk AparehE phbR BEREN e o
wi t hst and t hespacingdefines an amjulus ougan %emadmg@&@m thg lengthof the devica he 15
tubul ar el eg‘a@tm%éwﬂnéc B VTR (iBulk Aciichn 12! With Bd doviddp MmNt 18 11

t he openi ng i'S° Hon-conD ensur e a aspects estream
snoke 44rin conBwiction withothe component 13& ia the openiog 16k peﬁosnnku ng
the cigarett Spent 12

al so perm tsqxrlé:Pmbmaﬁbﬁtﬁe%ﬁtﬁ%E\E/ét%g u?)ir%agirim Ing a “&p&&%&ggﬁ"o Clgarettes,
by si npl yOr erandireducing fize-burn sate of the eigavette12 fromthe tip 20 and

W thdraw ng the Cmtﬁsﬁxﬁrgéu{ehem@fbmed ofta'di%a”r@ttemﬁﬁg?m ; 6fsat hen ready

for re-use by inserting a fresh %béette

r e- assenbl i ngnaterak Jin Oer 1 mrEKinibe strugteal intagrity ofjthe “ﬁ’“lﬂf elemﬁﬂer st ood
of course thay @iin ﬂx@%hﬁﬂé@pﬂd&eésh%doﬁﬁ&@ﬁhs@dh S6HiBustiBid B ableto W th

n

t he devi ce 10 and SI d| scard qtzqh unit when the cigarefte is snoked. 25
As shown in tWih ?‘@W’B"f" g IE“%COQIHEC@I“PE mf%f@ ngdie an

openi ng 48 haylgr élaﬁxeﬁﬂaimgaﬂie sholiih prdtegk t SiiGirly, ithe eéﬁxgsﬁexﬁqatmol of

t he cigarette free-burn rat % m nim Zaﬁ si dest rea sm)ke pend| ng
upon the 2 RRFANgH éﬁ’i@"mmﬁ?é‘ for e all aspepts; ofisiestrpapae

provi ded al ongnirbEand freetbubvkae cahmmé atHieved ohile stokirighth h@a@&t&:onent s 18
PR et SRl it SRS D oS M pBbd Sl 00200
nunber of pufthe devive Yorl sndking aq;acbageerrftclgmaites by simplyareidving thee conponent
10 1= 0o Sl LR TS 2R e csrB PSR B
tip 20. The device is then ready for re-use by inserting a fresh cigarette 14 in
the tip 20 and re-assembling the tubular element 12 on the tip 20. It is
understood of course that all cigarettes in the package may come equipped
with the device 10 and simply discard the unit when the cigarette is smoked.
25 As shown in the enlarged view of Figure 3, the slit 16 defines an
opening 46 having the component 18 provided therein to effect control of the
cigarette free-burn rate and minimize sidestream smoke. Depending upon the
shape and size of the slits 16, a sufficient number are provided along the
tubular element 12 to ensure with the components 18 in place that sufficient
30 air reaches the effective portion of a tobacco rod to maintain the desired free-
burn rate in providing the usual number of puffs equivalent to a conventional
cigarette. The component 18 is preferably of a porous material which is non-
combustible. The porous material may be formed from carbon fibre,
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preferably activated carbon fibre, ceramc fibre, glass fibre, high

tenperature 098/16ﬁ§a5tic fibre, metal fibre, synthetic \/\0%191‘?#7)6%
materials of a porous nature (briar wood) and the |iKe: e rrpbres may

be in long strand formor may al so be matted or in sone way forned
into a matt or sheet and rendered poroud2by 5 physically nmaking mnute
pores in the material, (i.e., by laser drilling, by chem cal | eaching

conbusti bl es erla or ous be in
the form of aplmxctﬁbrc, sletal tfitapdsymthietisavood dermdematcaa\@rqf\m prRIOUS u@tgreee of

porosity whi 39 ihP o gfi)?aﬁh’ﬂﬁeﬁkea"ﬂhéﬁﬁf‘escdiﬂajﬂe gingcs&ﬁﬂd%fng%rlﬁh AspVi des

t he necessary contr I n achi evi ng t te of the
ci garette. THs patiecsberin same waformaed inieawpatear shept ard rendered porpus byis woven

or non-wowen, lﬂ@{(}: ina‘kEif'ge S t pybe just in
the slit 16 &5 ovﬁ | ﬁm%e Bfk gﬁgﬁ%ﬁ{agﬁ?ﬁ q%t eﬂtsﬁ alrng by menber
12 in a sl urro}aenncalrl@achmgrr&ﬁs’ trmmm@tp,pam%afmfmmw %nmldrqﬂmmagmtt 15
Preferably tl}%n{obglbpﬁﬁumlsgﬁg}nﬂfélﬂﬁbh ?t ed carbon fibre in an aqueous

slurry opti ona I n conbjnation Wi th a suitable binder and possibly
catal ytic natldiei pgrgus matesial mayshejnthe form af a matberishesbandimayibel i ng t he

slits 16, an¥voven toPrePRE a degr&BISotobibP Whidherok '&S@ﬁmﬁbeﬁaﬁ{df ﬁf@of‘o of the

t ubul ar nenber 12 The porous nmaterial_ for the ts may be

| ong strdfds ssbgtesiu%%wwmwmsw n%ﬁ@*‘g confrolinaghigving the dasiredafreed or

woven into apykfeste of the cighfedieNThe \Pacement @ﬂ&ﬁﬂpd‘ﬂ%ﬂi 18wHich may lyd @eply to
l ongitudinally extending slits in the tupul ar nher 1s Shown in

Figure 4. ThPOruVayeR: %H@WWE“%“PH@%%H&“PEIWH&WP?NC matelgg(]txgax], ng
slits 16 fillge uwmhh@sﬁpI@%sHWxﬁrﬂ‘ﬁis iy Bé dofie by mﬁﬁg bR wBgRer | bed

enbodi nent of : differ nce hovve compositjon for the
55 11 br ous. FATERGIA2 Hia SENCOL G af aykich is waegpdomn heBeliad of a
matting, 18s dpﬁeféﬂabgﬂmm filtonefnestial imadﬁvateﬂa:aa)oﬂ ﬂl@refmbzlh ebm gutrgl is in
t he form 8 lli)nﬂ)e d{) Ji%ﬁ/wqtﬁtend 126. ¥\/n xtend al ong
the | ength of’PHonallY nospibly ‘é of gl ass,
plastic, met ahaterialsar(ueoe the slurfy hasedmubhﬂﬁetebbzeﬁlhﬁ’g diecslithll g, atyhe str ands
126 are of an_acti.va b Cl r strands
are | ocated WEHT ﬂs mﬁ&v&@%&h? %talékf)ﬁ@fadé ‘W&p‘ﬁg 5@%&%&3’@% g%‘ce very
| ong and narrow pThepot@s meteviakfortthe skitsmaaydse long strahids pogitioded withine
necessar y,dugl ' | Qn ree-burn rate
control . &Br e?léef g@?%‘?@e&?&aﬁ@%‘%&@%éﬁ?ﬁﬁ %(1{38 édi zﬁgt tFm%R'

embodiment as it would apply to longitudinally extending slits in the tubular

member is shown in Figure 4. The tubular element 12 has the longitudinally

extending slits 16 filled with a porous material 18 as in the earlier described

embodiment of Figure 1. The difference however is the composition for the

25 fibrous material 18, as shown in more detail in Figure 4. Instead of a

f | ubl '
of sol ubl € m;#r Omt{iﬂ aEthE@Eérb?ﬁ%Eﬁéérarﬁ{c ﬁ%ﬂf;h gﬁ@é FibRd rtﬁn%t B |%ﬁramré enove

matting, as described with respect to Figure 3, the fibrous material is in the
form of longitudinally extending strands 126 which extend along the length of
the slit 16. The strands of material may be of glass, plastic, metal or carbon
fibre and the like. Preferably, the strands 126 are of an activated carbon

30 fibre. A sufficient number of strands are located within the slit 16 to define
spaces or in essence very long and narrow pores 128 between the strands
which perform the necessary dual function of sidestream smoke control and
free-burn rate control. Preferably, the strands are of hair-like diameter in
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to increase the nunmber which may be provided in the slits and at the

sanme tinme si“qug;lkﬁgntly increasing surface area for the fijfrods ppMerial to
work on the sidestream snoke control while providing an acceptable pressure
drop to sinulate normal inhale pressures on cigarette. The strands are 5

| ocated along the slit and may be securdd at various intervals along the
slit to ensure that the strands do not fall out of the slit during

backagi NG O 36k 1o increase the nutis VIRBH Sl v HeAGA T Bt 2R 3F e

free-burn rate control 1 . restrict ow of alr to the burning
coal of a |i tsapiegime signifi@ptly dsereasing sirfagerarea for the dihroustisateriaktoburn rat e

of the cigarepbg &Mﬁf#ﬁ@%ﬁ%@%ﬁb&@hﬁy&@&#ﬁ%@@g é{rsgsaféiegm )

Al t hough thi s approach een success con

rate, such delropée simylateciormat inbalepreswifesopn pigarefigenl hen¥TandsREs draws
on the cigar§plfed along the slit andeﬁﬁ%%%é&ﬁ‘ed B MsCiﬁiEP\mMoh{;% Stig'gvent 1 on
woul d not "however appear to be functioning 1n a conventional nmanner
for control | iengurertbat thastrands do aptfallgut of tamslitiduring nackagiag er nsg¢. 18 and/ or

slits 16 sizing mayof@abEntidnafWisdom in felsp¥bt off HReRRirA FhtkeoRftE] RS Si ze may
be sel ected such that_at | east sone Qf the hot y%g'n deprived gases

. hot ox
of conbusti orfestigt ﬂ’&t@ﬁ"ﬁ@g aftoithe burming ﬁ??lélfé‘_nlétrﬁlgﬂfe“e- ICRTICHBE &Hnul us
region 44 of ddhe therfiedburBTaR of the cilase istedic@d MReaise i@ of combRsfidh NI

cigarette has an enmher or coal,h 21 receding in tube 12 to the, position 20
shown i n ot .is refarded, AltheughtBisapproach hgs sugeessighin contgllingfgee-21. The

hot conbust i qpurds18S stheddvaceatrisy idduidi th@fiow! ofaiOWheR the’snditer @@XW5 oped by
t he burni ng epber such as indicated at 23 and 25 above, bel ow and

around the OnthgCRATeH{.c At | east sone, if not substantially all or a

majority of the hqheGR¥R% in accord@hcd Wil thif ifivition woldd adchaibevround t he
bur ni ng enber 21,

I s beli dd to 25 't | ect ed ,OSi.t f th
openi ngs 16 ﬁﬂﬁrtbﬁ??eﬁﬂég‘é/}ﬁgg ﬁ‘gtg é’Pg‘éﬁmli’@?P ’Felﬁgneer%gr g‘lﬂ’ro‘ﬂg&s %‘i‘?é’@?’éleste ream
snmoke, t h?. pcrm_s}Akmtmgh uge[p@r?;sarx?@rihsll$tair1]d¥@r elitsti® sizing ng@t n‘sﬁiqto aif e [) ably a
maj or portion, if.not substantia a 0 Ses e
ovel op 1 ¢ o P arraAS ad Rarf syt shhv. bt loiled, sehliiBR A deass some o ¥
por 38 i t% lof mbgokygnd @aprhdedrgﬁses dfZonghustioh grdminéd:bysgﬂubﬁlaﬂdemm gs wel |
is elie to cont.ain t.he hot .oxygen depsive ust -on_gas..an
thereby —© 12;in e SRR Peaiph 48 B 8 ¥R Glblre s SO B ERDEER 0B o
hence r et ar d burning fcigarette has amenaberf ort ¢oal 2il gecedingin fibe 1pdo dss positidn t he
mater i al s 36095 1f ot O The sy cBnd 7Y bl Ble Avhndill utdlf 21 DU 0

the idle I.gare
hot combustion gases are located in the annulus or gap 44 as developed by the

burning ember such as indicated at 23 and 25 above, below and around the
cigarette. At least some, if not substantially all or a majority of the hot gases
retained in regions 23 and 25 around the burning ember 21, is believed due to
25 the selected porosity of the openings 16 and/or the porous material 18. In
controlling sidestream smoke, the porosity and pore sizing is selected to
retain preferably a major portion, if not substantially all the hot gases and
thereby develop in the region of the ember 21 an oxygen deprived gas. The
porosity of the tubular element 12 not only restricts air flow, but as well is
30 believed to contain the hot oxygen deprived combustion gas and thereby
starve the burning ember and reduce rate of combustion and hence retard
free-burn rate of the cigarette. The porosity of the material is selected to
ensure that flow of air into the tube during the idle phase of the cigarette is
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mnimal. This action maintains the | evel of oxygen deprived gases in the
region of t bg coal and thereby keeps the free-burn he
cigarette a[w?gbemakeg;i red m ni mum burn rate. When a snoker 5?:3\/\5 onm%zhe
device, air is drawn in through the openings and/or porous material in the
5 tubular element as well through the opén end to supply the needed air to
support burning during the puff phase. Once the snoker stops draw ng on

the cigarette,_ ..t he ,cqntal . | ust | s i.pn the region
of the burning e faly m%\%gt%&%tgrggé ‘}regg g"%ﬁ%&?@h@?f‘%@%ﬂ& "F?ﬁereby
reduce free- bwegionafd¢he Wirning ¢nad and thtxehyekedps the frapibuee rate ef thehat t he pore
10 sizing in .\ . | L ncl udi ng
type of tci%getr%{{gtplgg ﬁéﬁ{léugg“ﬁg?%%grra |'eg{1{é(&:igg)rr§{c§gl ri%ﬁ‘g’gﬁgﬁépe of
por e openi ngs device, airtis drawhincthrelghthe openisgs and/ar perouameatetialsnghe hat sone
testing may b ' ' ' vari r b i ch
provi de thé ng%beuslasra?léﬁggioéese‘geﬂ Bﬂ%@é}ggﬁé}ﬁ oér?xhctglr%? P@& Itlﬁ%gé%dregg@%@:n rate and
si dest r eam smsippori burning during the pufpphaseh Qucectbasmoker stgps dessvibgion rate i s

quite differe : | ' ' rimarily
focused on coﬁer é@?f@ﬁt& ’ g}eré&%éq ?’b%%{lgf *ﬂgecgééxﬁﬁﬁﬁﬂoe%gginﬁlgqé@\gﬁce in
accor dance wi ofi thehbarningemberoimmediatelyeretard satenf Q@ﬂsmlwmdmhdler@gs es in the
region of the Feleg ith thi i ng ; fees] [ in the
annulus to corli?(g{c%_fg%e a?é%e?y\\y&hu%so%‘?&ggh’ ﬁoltél sgig corr%%@g&_’%?% t he

smal | er va3Punsizing i ertubg may yaredependingppos number of faetsus includingyyper ovi di ng

1L, S SRR S ) B 1 L oot |

described with respect to gur m ni mal [ unmes of
air to suppor &t kascbeen;dememstrated onA repesed basis hag spmg destinganay be, and

t i s i 25
commencenen Qé%\{iﬂ{d mrs%leegnd% Pﬁxg%g@@kmggﬁmY?ﬂas mﬁeaegs%trg%ﬁﬁe on

the cigarette conti nues, | air i1's _dr hrough th bul ar
el ement PpEeR Jor ﬁﬂ@r@i@éffﬁr%ﬁatﬁﬁédtslﬂfﬁﬁrﬁﬁm@@&%ﬁnt open end.

The porougsmat eri alfhil fprbdth tblonesRmpi frécburdirafttis Quite Aefférenefifl bi NY
of the. sidestream spoke and

various particul ate conmponents and aer,osol
capturi ng suc Wt%fr‘ﬁﬁg_g% V1GEH “ﬁﬂ‘g‘ werimanly faeysedon controlling.4ir( he
fap: ur eg 30 FIRKB méfﬁugﬁihg%hﬂﬁr.afmﬂd&%céﬁgﬁﬁaﬁﬂﬁﬁdg \ﬁiﬁl] 6k iﬁ\]fﬂhtibh 3vour band
aste of a rep] aged.néw ci gar et, 0 he s . .Jhe preferred carbon

material for TfAMS dxe 815‘6%19393 #Pé%@?qsa}ﬁ?%f%m etgg{uggie,qﬁgqq@yf orm of a mat
or sheet whi cprowidingen enlargsdrégion o theaanauhind cohairethy lirger voluniesf i t s
appl i cati 9 ' Bot lgzllsteg c%l?lp'ax%dttpﬁhed Smallér volume of fresh air needed to support

combustion. By providing an annulus of open space or filled with porous

material, as will be described with respect to Figure 5, minimal but sufficient

volumes of air to support and maintain minimal combustion during free-burn

and commencement of puffing on the cigarette are provided. As the puff on
25 the cigarette coﬁtinues, additional air is drawn through the tubular element
openings and also through the tubular element open end.

The porous material also has the capability of adsorbing or absorbing
various particulate components and aerosol of the sidestream smoke and
capturing such material so that in the event the device is re-used the captured

30 smoke particulates are not released to affect the flavour and taste of a
replaced new cigarette to be smoked. The preferred carbon material for the
porous material is commonly sold in the form of 2 mat or sheet which may be
matted or woven and thereby facilitates its application to slits 16 in the device
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The carbon fibre material may cover the entirety of the tube interior or

just cover uhpoghkisss. Alternatively, the long strands of cgehelorfebRRee MY

be | ocated in and along the slits 16 in a manner to be described with
respect to Figure 4. 5 It is appreciated that the openings
formed in the tubular el ement of the 15 enbodi ment of Figure 1 may be
fformed therein by laser cutting, high speed saw cutting, stanping,

punchi ng, pie§gi 24 i -gmﬁ p%.s,_}, ; e
applied to th}aﬁog\glﬁi ngs&nbbgbﬂgirégfﬁg t ge?u u gfntgeg)pneﬁﬁﬁﬁ%ﬁe il|§?1ﬁ§lyg’1burry of
the fibrous nitseeavgr thaslits,y Alicrpativelss the longisirards of parbondibre maydeeni ngs.
VWhen the slur g if9h8 oMt thE K1 %E HCR |

mat eri al vvithrlo_}réaﬂte éﬁit gﬁﬁll a|g tg?glrlrfg% it#rlay ?erreethove .crllt |sﬁglré%kgn er st ood
that fibrous Figues #al may be precisely positioned in the slit 16 and heated

with a laser beamp iaﬁhrﬁdﬁhebﬁeﬂiﬁ%s FRRREin ik WBLGP el tog"ﬂ'wti ng is
acconpl i shed on_paper. 15, The tubuUl ar element 12 1s fornmed of a
non- conbust i berabedimept of Figwre } may be farped, Bereimby {aspecuiting bighspeed gh
tenperature Da3skhtfing! gﬁﬂa&:ﬁ&,mﬁ&img,r;giemm%mﬂﬁgﬁ&en PREBorous ¥ ! hetic
porous wood derived haterials or,  sheet rolled and . secured to formthe
desired si ze gasmpancat 18 praybe applied {p therppeningsdy ¢ippingthe subular elemented wi t h

catal ytic parfyl £18fryl6f the fibrdiematidPio féﬂnqi%&@ﬁ@ﬁar&ﬁ%mm geen 20
cont ai ni ng gases, gi ve%gff fromthe pr urnlgg of tobacco. Preferably,

Prinary
the exteri®br openings. : Yhgn the shngpyds dried quuwmec%‘bﬂ elemans) excesyfibrobse paper

2& r t t \_Nheln MERFaP Withirf teAubulaf eRndedN 9 'HeYerdoved € 3ER IR wndersesbd W apper .
ernatl ve

y,. the tubul ar, nenber coul e.wapped in a cigarette paper of
sufficient pdF‘BEBPEPusW’PWngFrWW%éP%Pﬂ#I19'E‘bﬁé‘tlr(ﬁé‘%ﬁheﬁ? ter
el ement 25  okith adaserdthinosomhewhiad sigildraowhé agnér inGikioh 155ef Eﬁihﬁnglis _
integrity to nai nt@'sl?qgthe bore 30 therein to receive the tip portion
. OB R}

24 of the ci f5°EMP portion 20 may be wrapped in a
sui tabl e maper or Thembuhr elennt 92 i ferinedhef a non-corabestiblematerial wafick-i gure 1

port on 20, "G PROBHONY bh & (opiat: Biepsbmprapure puRE, G680 ety e the ¢
conventi onal porpelain paper gsynthetictpoeousowoedh derived mateninlsporesheet rolled aadnonl y
s W et S8 o tomy e e o WIS, Bt BT,
t ubul ar el ensuatetiBwith catadytic particles to catalyze oxidation of carbon and nitrogen
20 containing gases given off from the primary burning of tobacco. Preferably,
the exterior of the tubular element 12 is white to resemble cigarette paper or
when used on a cigar, is a tan colour to resemble a cigar wrapper.
Alternatively, the tubular member could be wrapped in a cigarette paper of
sufficient porosity. The tip 20 may be a normally constructed filter element
25 of a conventional cigarette with sufficient structural integrity to maintain the
bore 30 therein to receive the tip portion 24 of the cigarette 14. The tip
portion 20 may be wrapped in a suitable paper or like material so that the
assembled unit of Figure 1 looks like a conventional cigarette. It is
appreciated that the tip portion 20, when used with a cigar, may be formed to
30 look like the conventional tip of a cigar or the conventional mouthpiece
commonly used with cigars. '
The further embodiment of the invention, as shown in Figure 5
demonstrates an alternative arrangement for the tubular element 48 of the
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10. The tubul ar eI enent 48 encases a cigarette 50 and has a suitable

tip 52. The“; elenment 48 is formed froma substantia{,c,hew s of
non- UStI | e porous flexible material. The thickness of the porous
mat eri al |s considerably thicker than the thickness of the porous
material used in 5 conponent 18 of thelénbodi ment of Figure 1. The porous
hmat eri al may be of the same nakeup as the material of conmponent 18. It

may be a shee e@&e 0. The t‘ﬁ%lftar Yk‘gﬁéﬁtﬂ@%‘i‘ﬁas{e@%’@%u%{gﬁ?ﬁi d%sﬁsﬁﬁﬁﬁl d or

woven car bon 2/ actlva glass Tibre,
ceramc fibretiptiZg hTh@nﬂmizmqhment 8 isfprmaed from @sebstmmahmxcmseoﬁmn-t he

like and ”ayng Qﬁ?dlé ¥ofdﬁ§|f¥égc?018 ?x%ﬁérﬁl' Gl‘ﬂeothgccf%[eéé &t s ptopou?r}ﬂftgﬁgl is

conti nued co I on e bu

conponent has comdqmblwbxckm thanghe ghicknesenaf awg)qi’hles mategiahussid inhe

t ubul | | f
wpl ar | ! ST BB 1 bt bhBalhe U158 101 ThEBoldR ferifiifap Bl 01
tubul ar el emenf tlmamtmakeup asctine anaterjal qfecwgzmnsm i&elttm@ab@a shegt ar@ be
smoked SO as hpS| x%stf&%ne%ﬁmﬁre}gorﬁ%ﬂtéd'&r@obéh SifBé fiirs? COnventional

cigarette. The tip I'S construct manner simlar to the tip 20
of Figure 1. preferably ativated c@rb@uﬁb@i ghass ifibse, ewamic fibrge highi temperatered 60

W th an abut gEﬁ%u@ fibee, Ciﬂetﬁ?ﬁbf@'@ncf ranﬁ'xﬁﬂeg?n&ﬁl galﬁclu%%catﬁﬂmend portion

64 and is dinensioned to ab ng pap Is used in

the conveh®i oﬁ&!ltlcm#ﬁeﬂﬂh%@e(ﬁﬂﬁﬁp‘éﬁ C%Fﬁb’éﬁl?lﬂl Qfggaé from, ghe bmmtob@com enent
48 to the ti pgﬁa tubti}fr &d1fF6 it ﬁaéﬁxefpdréuwnht&m 50 extadmg th GPfRE"

described wt respect to Cl tte 50 Is t upparted by
t he tip 8P IBe%‘Lﬁ,sn‘Os‘ﬁﬁﬂmef %Psl‘q@rﬁé tpo3.ndh Flﬁ’@[ﬂ‘%ﬁrm@PEﬂbnt 48

contacting gas w@m tR6 eafbotimeitGFFpie 1 Yxtddlds along the ubaideslémentsor By M t s
t he manuf act ur ar. ettesovgn ch does not have \fﬂaq he usual

characteristi® e“&vealewwgﬁil?&ﬂb&% RRa5taoked sasasdR sim e
strengt h, 1gndedrilifions madiﬁbmhgaaldoheenﬁanm &gmtterayrhe tip smw&ohs&actbben devi ce

o e 2 e 4 G455 o P b i 6 st Bhepd porch SHEL, 20
as woul d be tdefininga lahd 60avith gaabithenter eto rﬁzke’muambularfelmmhs has
douice, 1P L U0 Wk ] VMR R, e B T2
devi ce of is wsed dn ihre/eortvientiomd] maumef @ cmhpleusassembﬁng: o’gﬂreembldav\hl ch may
be made i %02 element 48 to the tip 52. The cigarette 50 fits within the bore 66 in a manner
described with respect to Figure 2. The cigarette 50 is then supported by the
tip 52, where such support is enhanced by the tubular element 48 contacting
or engaging cigarette periphery. This aspect also permits the manufacture of
a cigarette which does not have all the usual characteristics of a conventional
25 cigarette, such as, firmness, strength, end fallout and the like. The same may
apply to the device of Figure 2 because the cigarette is housed in the tubular
element and is thereby protected and not subject to constant tapping to
remove ash as would be the case if the cigarette were smoked apart from the
device. It is also understood that the tubular element of Figure 2 may have
30 internal ribs to support the cigarette concentrically in the tube. The device of
this invention allows for the use of a cigarette which may be made in a
somewhat non-conventional manner. A number of the standard production
processes may be avoided, such as, use of expanded tobacco, shredded or



somewhat non-conventional manner. A nunber of the standard production
processes nmay be avoi ded, such as, use of expanded tobacco, shredded or
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enhanced s?‘gﬁw%g{%\%zsf he |ike which were required to provide Pgé‘;qurg‘g%W?:zl garette
firmess and appearance. Furthernore, the thin cigarette may be nade with

| ess tobacco in total and thereby requi dés considerably less quality

t obacco. As shown in Figure 5, the tubular elenent 48 has an

I nternal dia ' : ' Wals s AP b S tiall
the same as CuAsed dtent ind BRAYWhIth L roRlifc e ot Uesiled Byipalt 1 21 1Y
ci garette 50 firfiimess ansbappearaneewe furthgrmere, the thin eigaretteimaybe madgevith garett e
50 where the I t ' 1 Syl ' ntact with
the interior 1%3 rtélggg:ga)cr# a{%lei?@utgs%g?%gélgrr%?\ctdlgig?ra])%leﬁé aﬁﬂﬁﬁg%cgg el enent
48, in being madeAsfshawn-igdiiguretd, she tubslaselement8chasan interngl dismetert ur al
integritygas ' : | : | by el ot huk ar

el emgnt : y?’he"%ﬁ'ﬁ%‘fgg ﬁ&%ﬁﬁ%@f@@ﬁrﬂ\ctﬁgﬁgggﬁs %m\é’:s?nﬂge’hss dsii@g;éﬂsé'&yéam snoke
from the bur diameter gbthepesipheryl of te cigaretiad0. dgettnbular elemsat 48 it e of t he
cigarette. Sy g SV il cRArdBSOHHERNE BEHOERY O e LREredligyd 5 achi eved
by the porous_materi al. absorbing and” capturi ngi t snoke articles
and aer osol ses®NcHIn eqnsacs;with thedateriorsueface of the duby %fn?lemﬁnt‘éﬁ-aﬂ};ﬁi c

particles arggiedds d@,mbe%dgl;g@@am ; sgib(gﬁférigglmm%odow

causi ng constituents of -the ae I nt o odour | ess

-&
e ¥i
constitudft strugmenl dneETitin the cigazefinsis smaked and recedes within thertabplar ous

material is gfenfert! MbeitiEEal BleilRar 49 sHnfiansodsh nihintiBeClidd¥iream smélke | 1 ke
whi ch i s capabl e of captur_lgt% such parti cl eﬁ, ang aerqsol and retaining 20
Hg; €18 L

them so t hat Txom fhebwn, B8 28 Ve A% GogLee reepwsn ratefthe i garette in
the d_e;/I ce i Bigra]t’éigteﬁV&Mh febstitioh T t_H@ls&ki_éﬁrdaﬁ} f.xﬁ?ktgﬁﬂmﬁwét isee{cmﬁ;ed fb he g
porosity 0 e poroys material. is selected to,control air w an
retain hot the PQ!SH%H&“?’ aB%PJ g Wdtq@% S SBWiFﬁ@aﬁlﬁl?ﬁ ?ﬂ? EreBt t e
enber toigchpfufe difléstream soi6ie. F Braddiioss tif eatalytic fpaficiéy dre enfieddedid hat
snoki ng of the ci gar te si nul.a];&ﬁ gg t he .nunber. of %)ugihs associated with
snoki ng of aHIFoPR} i T IpatgHpls the Odour causing constifients QhHCACII0ent 48 nay
ble formed fr ﬁﬁiyg)eichﬁdizecé 31E)taei|dourlcssedonstituent olad pleasant s;ﬁnaling cbhﬂigﬁ&ﬁlsﬂ ar f
el enrent 48 may be.forne ayer i ever al S ts or thipn mats o
t he porous materi ZLe PBrcqur'ﬁ?tFﬂ ‘aé’?%r%a‘cﬁﬁ? &W@J&W‘oﬁ% mat oy ﬂ?epﬂf)ul ar
el ement. ThetHeuike whichl ie eapdbleraf capwtinglsuchrpantities and atrosgl and s2ehiningapper
sueh thaby NG SXLS 1l i} ark e kitBilof aublof T enb B3R5 Waowt BighRAthy 2

the device in the event that the device is re-used. Furthermore, the porosity

of the porous material is selected to control air flow and retain hot

combustion gases in the region of the burning cigarette ember to achieve the

desired reduction in free-burn rate so that smoking of the cigarette simulates

25 the number of puffs associated with smoking of a conventional cigarette.
The tubular element 48 may be formed from a single sheet or mat.

Alternatively, the tubular element 48 may be formed by layering several

sheets or thin mats of the porous material to form the desired thickness for

the tubular element. The tubular element may include an outer coating or

30 wrapper such that the exterior of the tubular element resembles in colour, a

cigarette or cigar. It is appreciated that such coating or wrapping must be
porous to the extent that it does not appreciably interfere with the control that
the porosity of the tubular element 48 provides in achieving the desired free



cigarette or cigar. It is appreciated that such coating or wappi ng nust be
porous to the extent that it does not appreciably interfere wth the

control that the porosity of the tubular elenment 48 provides in
achieving t ed free WO 98/ 16125
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rate and sidestream snoke control. O her types of exterior coverings

are described with respect to Figures 128and 13. The tubul ar

el ement 12 of the errbodi ment of Figure 6 has openi ngs for controlling

appropr 1 at o GHERFHG 2 sutcsil SRS coBRbE] O s R ek houPrindh sui ¢ ably
urnr ZPQ“LEﬁ"ff‘ﬁfsm““‘m“”mmgm dearas of iAot sam sooke reduct ] on
ig not as conpl et ﬁ?@@@ﬁﬁ%‘f??ﬁ@a@@%@g\%ﬂﬂfs@ rpoﬁ@ﬁ? ORYIPES t he slits
16. ThFI IS| zetfof conteollihg freesburmahteemdtsidestredm tsibke aéduetionr d3)&sdlentmg oci at ed
Chat  the Gpertapbropriaté Spftind slze; it ds"y Rt OF i TH sl ortVisind o il o
pr ef _e(r]I ablﬁ msmedlamnuluihlé acceptabje:degres ofisidesireani smble émtmlh dmdrf¥eehe L ube to
provide e HREe R RLGRt: sopioved Ao RIS IRERR T
or the |ike ihpotas completerasanontpavet tathe dewice ¥ith componegt 38 i thesglitper mi t
very subst andtal TEsize pF g ifis Bt el ROEA P Eigure, 1 ot Contholipg Bie?C' £° 7
gem)nst r dDes rateof@ir flawdnto tetaaohius 44 . dtlstapprmmemmatcﬂm bpenings t ubul ar

12. T 72
Whi oh has P0G P HERe By 1% BERSRE N pie préferitlf SHEQRPORTE,
ci garette 200p@@ingshre mmsele{rfomn@m]mmbeto quvtdarﬂls@ccﬁsearytmdum t ubul ar
menber 12 bY spe of opefitls!s8 il Brell i ritd cgﬁwh the 5{9 s the
appearance of a fi grrette and permanen onn c s the tip 20
LS vl bt el

P stze i e sides 0 g D

t ubul ar nenbe to ex he cigarett awal of
its filter pdillisgH nrp&m%@rvlwbwnam@wuengar@@zesgd sidestreps smokes j | t er

DR e o (IS ke dbabnacar a6 eonkic damut e e 0 LD |
| and porti onfubplar device ffblri ¢ ge@‘ﬁg ?reg nﬁk/-’e“&?l?%énent for
the device 1G2WAgER has a bore 74 therem to receive the ﬁlter portion 76 of the cigarette
20 78. The annular component 72 is then secured to the tubular member 12 by a
suitable tip wrapping 80 which thereby gives the appearance of a finished
cigarette and permanently connects the tip 20 to the tabular member 12.
Figure 7 shows an exploded view of the device of Figure 1 where the
tip 20 can be removed from the tubular member 12 to expose the cigarette 14
25 and allow withdrawal of its filter portion from the tip 20. A new cigarette
has its filter portion 24 or just its tobacco rod portion then inserted in the tip
20 and the unit then reassembled by slipping the tubular member 12 over the
land portion 32.
Figure 8 shows an alternative arrangement for the device 10 where
30 attached to the tubular member 12 is a mouthpiece 82. The mouthpiece 82
may receive in the body portion 84, the tip of the tobacco charge and as well
present a land portion onto which the tubular member 12 is slid. The tip 82
has the conventional narrowed portion 86 to feel comfortable in the smoker's

-




30 attached to the tubular nmenber 12 is a nout hpi ece 82. The nout hpi ece 82
may receive in the body portion 84, the tip of the tobacco charge and as

wel | present a |land portion onto which the tubular menber 12 is slid.
The tip 82 t he conventional narrowed portion 86 t

conf ort abl e“i ngs{lﬁglgsrmker S WD 98/ 16125 FetiEgmore:
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nout h. The tip 20 may resenbl® a nornmal cellul ose acetate type
cigarette filter having a filter plug 72 as shown in Figure 9. The

| and portion ﬁ‘é ﬁy have its annular end 86 inserted in tube 12 to
prevent draw to the tip 20, air 5 fromthe annulus defined between

cigarette 14 peri ghhe tip 20dnaynteseinble 2100mfal cellulos¢ a¢rtate 2ypd tigarettalfilter

under st ood t a nt of

air into thekﬁﬁvlﬁéﬁ I%] ?ﬁl@hi | ev%é‘?%\\?t rfﬁég%é(ghbﬁana% may%w

ventil ation hits amular endni6 imcllteth mbndaqqexemdrawmghmmthemprza, iafr 20. The .
tip 20 s R end 86.
The tobacc50 rogﬁlltge en@%ggfig&il)ﬁserzgeg{gﬁaw@ﬁ l@%ﬁ{l&] S réﬁéj‘g?%sﬁe t obacco
rod 22 in thetubpil2alltis giso underswod dhatdt may beidpairable éo dmaw arventrollahe t ube 12

o, Lhen asserh st o e 3 o 20 Wi BIPDERGLIG STREGABEER 10, The

devi ce may be correspondi Oow 1 nsertion of a new
rod 22 for snsitilation holes or ventllatmnedynqlmmsndenrﬂmﬁlt@rdlp 2Q. Stheuip 20 e

i ncl ude prov'ﬂusf@r&&sstaﬂmge% dﬂl%%o@lﬁgr §§?ﬁﬁeﬁx§@ ﬁ;ﬁghﬁgg 06 hacks o 1 NI

88, as shown 1 n ures ve an opening 90
whi ch is Hbprend m:senyermdemsthﬁéom 7 tusecyre the wbnc;@:moé 22dn thenspital gigr et t e

distal end 260 dfor §digifre d&;ﬁmemdam@umetﬁ RHfen gssemBEAYH ABR'3407 Lhe

i nvention, is u I nretal ni ashes 1n th

cigarette is tgmmeteth@smpls@ﬂevls%lgnﬁl@ﬂm 182y beearrespaskingdy | y i nwardly
of 20 the r'&&s%nsﬁdftafaubwtm&&nbh@bwdw i mor%ﬂﬂaﬁgte in the assenbl ed

devi ce. Qther_variations in respect, of the Tree-burn rate
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20 the ring 88 to facilitate lighting of the cigarette in the assembled device.
Other variations in respect of the free-burn rate control device in
combination with an outer casing are shown in Figures 12 and 13. In Figure
12, the tubular member 12 has an outer casing 92. The casing 92 has a
plurality of openings 94 provided therein. These openings are in sufficient
25 oumber and size to permit free flow of air therethrough to supply a quantity
of air usually in excess of what is required for the burning cigarette. In order
to.control this flow of air and achieve the simultaneous sidestream smoke
minimization and free-burn rate control, a thin tubular layer 96 of porous
material is provided. The layer may be located on the interior surface of the
30 porous tube 92 and optionally secured thereto. The layer 96 of porous
material has a porosity which achieves the desired air flow control and hot
combustion gas retention. In addition, the porous material is capable of
absorbing and capturing the smoke. As with the other embodiments, when
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material is provided. The | ayer may be | ocated on the interior surface of
the 30 porous tube 92 and optionally secured thereto. The | ayer 96 of

por ous material has a porosity which achieves the desired air flow
control an conbustion gas retention. In additio us

mat eri al ig“@g%%% e of absorbing and capturing the sggagggzgﬁ&fth t he
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por ous t ulll aeuteRWBNPing 10Q hapa perpsity amindieated by the-epenings 10X which ategaret t e
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porous material "98 control S.,.air flQw an | so, contains the preferred major
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burning 15 GORguiO120RhEEGhE BOrous ThkAsr MERDePI6 s spabed GO thel -
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| . 1 nd 15, the_ cjgarette, 14 has its
filter tip 2PIPDERHPhYES %GE%%M‘_%%F&’_F gpangyus l‘%%@fiﬂ&;ﬁ%ﬁ%‘%ﬁﬁ | ter
tip 24 25 regRbodim@nP@ésctibed brospect bf Rigrgtd. OThHe funcHoh @f thétubakri t does
not need to egéorma fl|ted’l ng f.unction. The rec%l Jn‘gl p?li_.].l on 95 is
secured to tﬁgelppgre 1s the same as described with respect to the embodiment of Figure
2. The burning coal with ash portion advances inwardly of the tube. The
20 porous material 98 controls air flow and also contains the preferred major

portion of hot oxygen deprived combustion gases in the region of the burning

coal to achieve the desired free-burn rate control.
With the embodiment of Figure 12, 13 and 15, the cigarette 14 has its
filter tip 24 extending through the tip 20. The tip 20 may have a filter tip 24
25 receiving portion 95 which is optionally porous since it does not need to
perform a filtering function. The receiving portion 95 is secured to the tube
12 by tipping paper 97.
As shown in Figure 14, a further alternative embodiment for the
tubular member 12 is provided. The tubular member 12 is made from a
30 spiral wrap 106 of non-combustible material. Intermediate material is
provided on the interior 108 of the spiral wrap to fill the spiral spacing 110
with a component for controlling free-burn rate. In one embodiment, as
shown in Figure 15, the spiral wrap 106 may have secured on the inside



12 by tipping paper 97. As shown in Figure 14, a further
al ternative enbodi nent for the tubul ar nenber 12 is provided. The
tubul ar nenber 12 is nade froma 30 spiral wap 106 of non-comnbustible

material . | Late material is provi ded on the i ' of the
RioShlIEd VSRR

spiral wap't the spiral spacing 110 w th a conponent
controlling free-burn rate. In one enbodi nent, as shown in Figure 15,
the spiral wap 106 may have secured on 2lhe inside WO 98/ 16125
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slightly of f cleonent12 4I}ﬁ’e9f‘éﬁ®smﬁgigsétfitﬁé;d?‘ﬁee b&é‘mepghe Tast cell T20A
indicates that the burning coal is almost at the filter. The temperature
20 indicator greatly facilitates the use of the device 10 and avoids the smoker
puffing on a cigarette that has extinguished in the tubular element 12 by
virtue of having encountered its filter portion. It is also understood that on a

single use device, the tubular element 12 may be wrapped in porous cigarette
paper. As the coal of the cigarette burns inward of the tubular element 12,

25 the cigarette paper will turn slightly off colour, thereby indicating the position
of the burning coal within the tubular element 12. Alternatively, the tubular
element 12 may be of a non-combustible material which changes colour as the
burning coal moves inward. It is understood that the adhesive used in
completing the seam for the covering of the device 10 may be of heat

30 sensitive material. That material then changes colour as the burning coal
moves inward of the tubular element 12. The wrapping may be formed of a
non-combustible heat resistant material such as ceramic fibre so that the
device may be re-used. The material for gluing the same, may be of a



of the burning coal within the tubular element 12. Alternatively, the

t ubul ar el emrent 12 may be of a non-conbustible material which changes
col our as the burning coal noves inward. It is understood that the
adhesive u conpleting the seamfor the coverin vice 10
may be of §§§?§'§% sensitive material. That materi al thengca);r%?@.’%gl our as
t he burni ng coal noves i nward of the tubular elenment 12. The w apping
may be formed of a non- conbusti bl e2Beat resistant material such as
-ceramc fibre so that the device may be re-used. The material for
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15 and for destream snoke toward the exterior of the tubul ar nenber
is shovmﬁ‘—lgamt(fﬁQ@F’dtﬁ@seﬂtllnl@egﬂﬂcﬁunded by three concentric tubes. The

first two bﬂ%rﬂa@i%%?ﬂmﬁﬁﬁeﬂi%ﬁtﬂ&ﬂgﬁlwﬁieﬂ%er% i i§ Shékph iped

t herein S|mlar tothat is the outer

tube. The i nFagurei®ewhers sipstuops path for ghe flow pfainmpe the pibylar memberi t s 136
of the aCiﬁaC QRd fbr e ﬁdes&emesin&c%&owém @ extétit Gthé aﬁﬁmﬂxﬁsmbé: R ovi ded
bet ween the clgarette, peri h‘Fry in t bnterl or %g@af[ menber 130.
A thin space shawn; A gigsgetife ?rb ¥ tgee conce%%&eg HiHM%B2 and
as bwlel I a Lg'lﬁhe?_zms 113;?2a11d$132! Bawedofig iﬁﬁiﬁﬂ?@lﬁﬁ defineﬂltbbtbi ! afsmmbl & thh82 and
ubul ar nenber, ch n et we e r._ mepbers
provi des a c&ftﬂ%mbé‘g‘ aé fj)éf W@m%‘%%@’i)ﬁ‘&ﬁetmﬂef 8150 mal T
slits 134 offset from the slits 136 of the adjacent tubular member 132. An
20 annular space 138 is provided between the cigarette periphery in the interior
of tubular member 130. A thin space 140 is provided between tubular
members 130 and 132 and as well a thin space 142 is provided between
tubular member 132 and tubular member 12. Such narrow spacing between
the tubular members provides a controlled degree of communication between
25 the openings in the respective tubes in forming the tortuous flow paths.
Tubular member 12 has positioned therein the usual matting, woven fibre or

stranded fibre to provide for the free-burn rate control and sidestream smoke
control. The sidestream smoke as it emanates from the burning cigarette 14
travels outwardly through slits 134 and then follows a tortuous path between
30 tubular members 130 and 132 to travel out through the apertures 136 which
are out of register with the apertures 134 and then back through the space
between tubular members 132 and 12 to encounter the porous material 18 in
the outer slit 16 of the tubular member 12. By providing this tortuous path of



25 the openings in the respective tubes in formng the tortuous flow

pat hs. Tubul ar nenber 12 has positioned therein the usual matting,
woven fibre or stranded fibre to provide for the free-burn rate
control an ' eam snoke control. The sidestrea S?Elﬁ? i t
emanat es fﬁgénb?ﬁsgiiurni ng cigarette 14 travel s outwamrP y t’@gﬁgh slits
134 and then follows a tortuous path between 30 tubular nenbers 130 and
132 to travel out through the apertures2336 which are out of register
‘W th the apertures 134 and then back through the space bet ween tubul ar
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burrs 144 pr wihich projestdswanily philgrigsije diameter | the thplamdsviembdince
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outwardly throug .the apertures . own in Figure
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Such positioning of the cigarette within the tubular nmenber by the 20
burrs 144 fu T@EFSates t he si destream snoke treating feature of the
burrs in thaAs%nawﬁiﬂﬁgl&etzq,mepbur&éﬁnwgérféﬂxﬁzafwémmg fédtare®fn t he burrs
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aperture forgg 49N Suehtpoeitioning of the cigarette within the tubular member by the
20 burrs 144 further enhances the sidestream smoke treating feature of the burrs
in that smoke needs to flow through the fibres 145 of the burrs before any
vaporous products can be emitted through the apertures 143. It has been
surprisingly found that by the use of this type of aperture formation in the
tubular member 12, not only is the smoking sensation of the element very
25 close to that or the same as smoking a normal cigarette, also, the smell
around the periphery of the cigarette is normal and does not emit an off
smell.
Figure 22 shows yet another alternative embodiment for the tubular
member 12 where the tubular member may be thinner or approximately the
30 same thickness as the other tubular members of Figure 20. The thickness is
indicated by the end 148 of the tubular member. The tubular member 12 is
spaced from the cigarette 14 by the annular gap 150. The thin tubular
member is made up of overlapping sheets of ceramic fibrous material which



tubul ar nenber 12, not only is the snoking sensation of the el enent very 25
close to that or the sane as snoking a normal cigarette, also, the snel
around the periphery of the cigarette is normal and does not emt an off
snel | . i gure 22 shows yet another alternative @ﬂg ' t for

t he tubul ar WO98/16125F nber 12 where the tubul ar nenber may bePt i%ﬁiédr%%gr
approxi mately the 30 sane thickness as the other tubular nenbers of Figure
20. The thickness is i ndi cated by tR& end 148 of the tubul ar menber.
s-The tubul ar nmenber 12 is spaced fromthe cigarette 14 by the annul ar
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u

the lighter 1 freeury, be where the cigarette end 26 is positioned
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of the tube. It has been found that the cigarette 14 can be lit by drawing the

20 hot gases of the flame 151 of the lighter 153 into the tube where the cigarette
end 26 is positioned well within the tube 12. For example, the end 26 may
be located up to one-half the cigarette length away from the tube end 148.
The recessed positioning of the cigarette end reduces the amount of
sidestream smoke which could be released on lighting the cigarette in the

25 device 10.

Various structures have been described for the filter tip portion or
mouthpiece portion of the device 10. An alternative construction for the filter
tip is shown in Figures 23 and 24 where the filter tip 20 comprises a sleeve
160 which may be cylindrical to provide a cylindrical shoulder 162. The

30 cylindrical tubular element 12 is friction fitted on the sleeve shoulder 162 by
virtue of its interior surface 164 being approximately the same diameter as the
shoulder 162. The sleeve has an annular flange 166 which defines a stop
against which the end 168 of the tube abuts. Filter tipping paper 170
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The recessed positioning of the cigarette end reduces the anount of
si destream snoke which could be released on lighting the cigarette in the

25 device 10. Various structures have been described for the
filter tip R bdgasOr mout hpi ece portion of the devi cgcpBaottiars:
alternative construction for the filter tipis shown in Figures 23 and
24 where the filter tip 20 conprises a sl eeve 160 which may be

cylindrical to provide a cylindrical sha2fl der 162. The 30 cylindrical
tubular element 12 is friction fitted on the sl eeve shoul der 162 by
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openi ng 182 ismékeewHile arthesameftime providifig a verg Iowpkessure drop as the
20 smoke flows through the filter, The smoke enters the tubular filter 20
through the central opening 182 in the direction of arrow 184. The smoke
travels radially through the first tubular filter 180, as indicated by arrows
186. It is appreciated that as the filter removes particulates from the cigarette
smoke, the smoke travels further down the tubular filter 186 so that the
25 efficiency of the filtration material is not compromised. Optionally
surrounding the micro-fibre material 180 is a second tubular filter 188 which
is of a second filtration material. Preferably, the second tube 188 is
concentric with and overlaps the first tubular filter 180. Preferably, the
second tubular filter is made of carbon and especially activated carbon to
30 remove particulates from the smoke stream as well as modify the flavour of
the cigarette smoke. The second tubular filter 188 is placed in the annular
space defined between the first filter 180 and the plastic insert 172. With the
second tnbular filter in place, an annular space 190 is defined between the



travels radially through the first tubular filter 180, as indicated by

arr ows 186. It is appreciated that as the filter renoves particul ates
fromthe cigarette snoke, the snoke travels further down the tubular
filter 186 o Heédhst he 25 efficiency of the filtration ”ipé'ﬁéAﬁ}oo'ig not
conprom sed. tronally surrounding the mcro-fibre materi al f Ois a
second tubular filter 188 which Is of a second filtration materi al.
Preferably, the second tube 188 is 260oncentric with and overl aps the
first tubular filter 180. Preferably, the second tubular filter is
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device. This construction for the filter tip s particu nefi ci al
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20 ext endi nThelsapporttly 8l fendiefitso filtet material Aaeh phurahiykef PRs 2089 t hrough the
20 extending along its length to allow cigarette smoke passing through the |
opening 182 in the tubular support to pass radially through the slots 208. As
noted, the stop 192 includes a planar portion 210 which blocks off the end
region of the tubular support 178 for the first filter material. In addition, the
stop 192 includes buttons 214 which provide a spacer for locating the filter
25 plug 200 of Figure 24 from the inner face 216 of the stop to provide the
plenum 196, as described with respect to Figure 24. As shown in Figure 25,
the buttons 214 are located about the periphery of the stop 192. In addition,
the aperture 194 space between button supports 212 are shown through which
the tobacco smoke flows in filling up the plenum 196.
30 As previously noted, the tobacco charge may take on the form of a
tobacco rod formed in a highly porous mesh and sold under the trade-mark
"Custom Cut” by Rothmans, Benson & Hedges Inc. Such tobacco rod, if
smoked on its own, would be too porous to permit smoking. It is understood

second




opening 182 in the tubular support to pass radially through the slots 208.

As noted, the stop 192 includes a planar portion 210 which bl ocks off
t he end region of the tubular support 178 for the first filter
material . | LLkon, the stop 192 incl udes buttons | provi de
a spacer fogmﬁ%ga ing the filter 25 plug 200 of Figure 2 r%ﬁﬁq ezinner
face 216 of the stop to provide the pl enum 196, as described with
respect to Figure 24. As shown in Figure&725, the buttons 214 are

l ocat ed about the periphery of the stop 192. In addition the aperture
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then gr e%l y ¢ gxgc%s o% acclﬁental fires caused by a burning cigarette. In addition, the
tubular element, either by virtue of the annulus or its thickness, provides a
perimeter which although hot to the touch, is not at a temperature which
would burn a smoker. Although the tubular element may become warm
during the smoking process, it would not be so hot as to burn the user. The

25 tubular element ends preferably with the end of the tobacco rod and may even

be flush therewith. Because the tubular element is non-combustible, a flame
may be applied to the end of the device to ignite the distal end of the cigar or
cigarette so that smoking may commence.

As previously noted, a further benefit in providing the various

30 embodiments of this invention is to include catalytic material or particles
which function to convert odour causing gases into substituents which have
less or no odour. Depending upon the efficiency of the sidestream smoke
control aspect of the device, it has been observed that the only constituents



20 chances of accidental fires caused by a burning cigarette. In addition,

t he tubul ar elenent, either by virtue of the annulus or its thickness,
provi des a perimeter which although hot to the touch, is not at a

t enper at ur e\%ﬂsﬁ?l woul d burn a snmoker. Although the tybubadofieseENt
may beconme warm during the snoking process, it would not be so hot as
to burn the user. The 25 tubular elenment ends preferably wth the end of
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104 of the embodiment of Figures 12 and 13. The catalytic material may be

included as a heat treated material in the apertures 104 to provide further

sidestream and free-burn rate control as long as the catalyst is positioned in

an area where it achieves the desired oxidation of the vaporous materials in

25  the aerosols which permeate the tubular member.
The cataljrtic material as included in the material for making the
tubular member such as with the manufacture of the matt 18, has provided
siénificant benefits in converting odour causing invisible gases to either

odourless gases or gases with an acceptable odour and at the same time,

30 allowing one to exercise additional control in providing the required
predetermined porosity in the tubular element. The advantages are
particularly apparent when the catalyst is used in the manufacture of the
calcined tubular members of Figure 22. The tubular member may be formed



tubul ar nenber. It is also appreciated that the catalytic material nay be
20 applied as a thin filmto the interior of the tubular nmenber or in the
apertures 104 of the enbodi ment of Figures 12 and 13. The catal ytic
mat eri al 09@}6125 included as a heat treated material ptfychbmooggert ures
104 to provide turther si destream and free-burn rate control as |ong
as the catalyst is positioned in an area where it achi eves the
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-permeat e the tubul ar nenber. The catalytic material as included

in the mat er%fbvrﬁgﬁlﬁg‘?{@b% nﬁﬂ% lajFr) IS O?Wo?ﬁxeﬁ%gﬁ?ﬁm Y&dhréot siedttot Ne

manuf act ur e r ovi | can benef I'ts in

converting opuayideca tubintay shmc‘emn@egaa‘ég sh@etémm formed igdbeinsusds gases or

‘gases with a&?ﬁﬁ&e@} tgﬁg Rich GNé ﬁ&one to
exerci se additiona contlgqfi I N prowg e re uire W pre eterm ned
porosity in eclaps,talwming sob bingders, varigus éma@f am@lrabmders aluginumconide | y

apparent yheg,q Bﬁpfé&ﬁhﬂ%nhﬁm&%%shﬂ{}l m%wem ﬁ%fh&x‘ﬁcgﬁ?&ﬂ@or In calcined
t ubul ar menbers ur e i or ned WO
98/ 16125 order to prepare the sheet, this sturry thh hlgh sohds content is laid out in

PCT/ CA97/ 007 ordance with usual papermaking processes, rolled and dried to ?o?ﬁm a by
wr appi ng two Of nore |ayers forned ceram c precursor sheet to

provi de a t usheehef esrapic PrecHiior materdals HEhe shegt isther, s pevipusly moteds ual
manner by ”aw@g? \%bﬁﬁfs\élfonetd?Qn&%rtﬁﬁéé?déifeﬁ&hkk%nrtﬁé ﬁﬁd:léiesé’\ﬂf&'& i ncl udes

cl ays, aI um na

nders, variou es of .oyganic hinders um num
oxi de 510 anghest tropravisie,g fubularapem ﬁ%"ré/ destrgd| lckﬂ‘isﬁuﬁﬁdh‘? H‘a&uéé%% C
precursor. |§fthe sheétr @%lﬁié mieHakant)t abffic plebiSos atdrialydal tei gh sol i ds

content is |aid out accor.dance ual erm rocesses,
rol | ed and dmicea)qr@)tefla? the,slurry anér?éfgf’f WVYHE&F%P dﬁg ensg!‘gh al . The
sheet is theghebyRh&¥hlydic)mMeFis either in me mmdf ul@eﬁuyst aﬁbfec@mr% mor e
ti mes dependin upon tr wﬂ@géﬁness of, .t get ttl? B"f u¥ a tubul ar
menber of a SETESPEBAIRIY eqt materdal ‘XE‘EHPF Into the
catal ytigs ngxﬁf ﬂlﬁ{rl]ﬁg &mhhﬂl 4 cakimihy bﬁ chemub}nar elemeimt Hhallﬁemfyuﬂmmat )
incorporated_ in the slut t her .sol u per t he
Slurry ¢ Rt Ui ey i Roayides. o Ri6omd cREFORRER %&0
catal yst or mrashw\&ng aidesired porosity s fhertdbulgt ynember ard abeedl, bgtwirtaal when
wr apped into hetu ar el e uring.-he mi Gi.Ai of the
tubul ar ele Rhagcs%%cgr}nmatgéﬂém}fﬁgpgmger pfﬁ'é&%r%@lgh‘gegc%h&#%ép @fat alytic
material pr omedﬁbuana\ming pasesab theypase throngh fhectubular element Suth evi ng a
desired por oglilaheld okidGrbl BLHipdIEBS Lot BE riildr eliient!dul 8 inside

with a catalytic material.

Although it is believed that a variety of catalytic materials may be used
such as the previously mentioned catalytic materials based on precious
metals, rare earth metals and the like, which include platinum or cerium, it
25 has been found that the preferred precursor catalytic material for

incorporation in tube manufacture, is a cerium oxide catalyst precursor,

namely, hydrated cerium oxide. This material may be obtained from

Advanced Material Resources of Toronto, Ontario, Canada. The inclusion of

the hydrated form of cerium oxide in the ceramic precursor slurry results in

30 its crystailine structure changing during the mild calcining process. The

cerium oxide is dehydrated to become an alternative crystalline cerium oxide

in the calcined material, normally in the form of crystallites. During the

conversion of the hydrated cerium oxide to cerium oxide catalyst it is thought




of its in situ presence in the tubular nenber, provides enhanced oxi dation
of t he odour causi ng gases as they pass through the tubul ar el enent.
Such 20 enhanced oxidation is conpared to coating the tubular el enent on
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believed that a variety of catalytic materials may be used such as the
previously nentioned catalytic naterials based on precious net al s,
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of all of the chemicals of combustion from a burning cigarette, that the
20 cerium oxide catalyst works particularly well in neutralizing the smell of
ammonia in the invisible volatiles which permeate the porous tubular
member.
Although the in situ formation of the cerium oxide catalyst in the
tubular element is advantageous in not only catalyzing oxidation of the
25 volatiles but as well providing an enhanced control on the porosity of the

element, it is appreciated that the cerium oxide catalyst may be applied in
sintered form as a powder to the interior of or exterior of the tubular element
or within the openings of the tubular element or on the matting for openings
in the tubular element, as previously described with respect to the other type
30 of catalyst.

Various aspects of the several embodiments are exemplified as follows
where such specific examples are not intended to be limiting the scope of the
claims.
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addi tives nnglgarettenvgﬂh %{ﬁgleﬁenf pac%n@ad%nsﬂy and cigarette paper, the free-
burn rate is about 5 mm/minute. With the 4 mm diameter cigarette, the free-
20 burn rate is significantly greater, namely, 8 to 10 mm/minute. This is very
high considering a normal 8 mm cigarette has a free-burn rate of about 3
mm/minute. Considering that use of the device converts a thin cigarette of
normal length into an 8 to 10 puff cigarette is quite surprising while
maintaining desired taste and flavour for the smoker.
25 The physical parameters of the tube which provide these features
include a porosity value for the tube in the range of about 20 Coresta units up
to about 60 Coresta units. When the device is assembled, the pressure drop
for the unit may range from about 0.5 cm H,0 column to 25 cm H,0 column
and preferably 3 to 14 cm H,O column and most preferably 5 to 10 cm H,O
30 column. The interior diameter of the tube is about 7 to 10 mm with a tube
wall thickness of about 0.25 mm to about 0.5 mm. The preferred cigarette
diameters are about 4 or 5 mm to provide a gap spacing of about 0.5 mm to 3
mm, preferably about 1 to 2.5 mm and most preferably about 1.5 to 2.5 mm.




The free-burn rate of the thin cigarettes in normal snoking conditions,

. e., outside of the tube, is quite high. For exanple, with a 5 mm

di anet er cigarette with normal bl end, packing density and cigarette
paper, the free- burn rate is about 5 mMmimnute. Wt

di anet er ciégsg'ﬁ%‘? the free- 20 burn rate is si gnificantl{&ﬁ%‘sggvg?,
nanely, 8 to 10 mimnute. This is very hi gh considering a normal 8 nm
cigarette has a free-burn rate of about 33 nm m nute. Consi dering that
use of the device converts a thin cigarette of normal | ength into an 8

to 10 puff cigarette is ite surprising. While .__mai nt @i ni ng_desired
taste and f| adiRe \“%?rwfthg#@%‘?fo&@ Spagmmeﬁﬂ%enpﬂggﬁgﬁﬁngﬂw%rs of the
tube which prcggsreite bitfinea tempetarge of about600UEB09°Q Busiag pafl Md/sbduer t he
‘tube in the range of about 20 Coresta ynits up t o about 60 Coresta

units. When 400 tadPE dusingddienhlhaituberivabs eorsidesably dpwer tempepatureniat uni t

f hout b ] 0 | d
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PCT/ CA97/ 007 dBterfere with tube porosity factor controlling free-burn rate. It hasbgen
During use wiftdnd thas ifr acaalytic nmafiaﬂpgmm,heﬁmedxi@é'g lit® te i tub]ge],c thg
cigarette, attain e ragur abo 600 t o 800 era'rfc rjng .pu an
Sbout - 10 B Setrg TaRE. The fpBhichtne Bhatels calaheed 55 Al he 8, b |
| ower t enper greater paper discoloratiomr atregeh phiffaodndicdd @ldaoly2B6 lecatibfe.of the t ube
external tenperature d r I N, N el clgarette paper
havi ng a por &F‘%‘?gSPall%‘ tP%%@0%{1‘8&&%%%8&98??8g%n&’ﬁrtgﬂa%?‘é(gpweﬁo to 80
Cor est a uni t svhene tie pdresigoiscsomewlat uniferm across teepmatesiah udodvisibleyr eat er t han
that of the ey | Lt tube
porosity facisgirggtg%ér%??gﬁ#ﬁ’ag %?élg‘?’ Eg{l rﬁﬁje? g‘?’%.ﬂ% mﬁgéblgé@#]aﬁéseﬂa%s W{?& that if
a cat al ytibc an deitzdatedsinghe presencs dlleatalystdo converp fiei gades o odomrleSs out si de
of the tube, cBgﬁitﬁ ustion of the paper is catalyzed so that there is
1'SCO

greater paper oration at each puff to indicate clearly the |ocation
of the bur nilhg preferred cigarette filler constaction of Fightre244 haso verytlpws f or

t he tube and lygﬁlgr { Rrpsed j rge%%ﬂ.}a ' Oldhde " 0SS t he
mat eri al , no?\g?sgﬁﬁdemp’ us i gsl%?feglm#g%%e %‘?Egs t roagqﬂe%’he t%ge only

i nvi si bl e volithe wage of sboytilcte 3.

20  The preferred catalytic material is a mildly calcined hydrated form of
cerium oxide (Ce,0, x H,O) which is available from the aforementioned
AMR of Toronto. The catalyst may be incorporated info the sheet
manufacture where a slurry composition of about 90 to 95% by weight water
includes inorganic materials of glass fibres and micro-fibres, clay, talcs and

25 the like and organic binders of acrylnitriles and acrylic based latex. In
addition, to hold paper strength before calcining, the slurry may include

cellulosic fibre. In the finished dried paper, the inorganics may comprises up
to 90% by weight of the paper. The paper normally has a thickness of 5 to
10 mil and is wrapped upon itself 2 to 3 times in making the tube. The tube
30 is mildly calcined by heat treating in an oxidizing atmosphere at a first phase
temperature of about 220 to 260°C and a second phase temperature of 400°C

to 600°C. This stagewise heating ensures a release of the volatiles without
puffing the material. The catalyst may be incorporated on a dry sheet weight



15 <can be treated in the presence of catalyst to convert the gases to

odour | ess constituents. The preferred cigarette filter
construction of Figure 24, has a very | ow pressure drop, usually
one-hal f t re drop of a normal filter, nanely ' ange of
about 1 tonggégﬁfy The preferred catalytic materia |@Agh@1 {2

cal ci ned hydrated form of ceriumoxide (Ce[err]Jerr] x Herr]O Wnich
is available fromthe aforenentioned 33 AMR of Toronto. The catal yst may
be incorporated into the sheet manuf acture where a slurry conposition
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t enperat ure 600[ err]C. This stagew se heating ensures
a rel ease of 8{%@%8%? l?‘klcﬁésthevf puffing the material. The catalyst

may be i ncor por atkch preferred mn@memf thetinvention the tbulqy demesLBEy

PCT/ CA97/ 007 o th t of
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t he pore size I s capabl e’ of restrlctlng [ow to’ contro ree- burn
rate and contehvgntignal cigarets used Within;the dejdee May haye gonsiderablyrlesser r ed

densities of @cd)ﬁ&ﬁé fr t @ rrl] to
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would normally be waste in a conventional size cigarette, now provides a

20 significant cost saving in cigarette manufacture while still realizing all of the
other advantages and features of a conventional cigarette.
Preferred embodiments of the invention have been described herein. It
is-understood that variations may be made thereto without departing from the
spirit of the invention or the scope of the appended claims.

basi s
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preferred enbodi nent of the inve
The free-burn rate control ensur
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peri od, burns sufficiently gl ow tRERLACER usugl nunber of puffs are
obt ai ned frombhg devi ce of TRIS TNVENMtToRr—edr I espongicig,l 2

obt ai ned from'a conventi onal cigarette. The significant uctlon in
t he anbunt of tobacco used which woul d nornal ly be maste in a
conventional size cigarette, now provid84 a 20 significant cost saving in
-cigarette manufacture while still realizing all of the ot her

advant ages ag&ﬂéﬁgﬁgres of a conventional cigarette. Preferred
enbodi nent s nvention have been described herein. It S

understood that variations nay be made thereto wi thout departing fromthe

‘spirit of thg invengi & |.ai .
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si dest r eam s ibuke rate &f aduuming gigarette, said devutnnomptisimg:of a burning cigarette,
sai d devi ge conprigsi ng & t ubul ar
ol enent eficasi ng I of f Befegmbustble'sibular elph: GRERNZ b Yol gl
cigarette | ooﬁaetdbamoﬂntgetafmmgare&émmd inssaiditubular elamént] and el enent

havi ng an open en adj perm t
l'ighting of such ¢ gar§{i§IEITl(}"€istafn(ﬁlﬂg@{a‘%'Eﬁ age%ﬁfg rﬁir?])gt}égrslm%mgl r; and

ii) saidt miﬂgsmcamlsmkmennmm@om arbutmng tobabes tharge and z@dugmgdren-dest ream

snoke em ssi 40 dHEd burn
rate of such%gf}”n ng ?S acco r,g;arge to crggg{eég?ﬁrmbe rq?f Jﬁfs % om
such bur angSMHatrwgdﬁb#@@ charged rreans for mnimzing si dest ream snoke
and reducing free-burn rate conprising a predeterm ned porosity for said

t ubul ar el errent along at least its |ength which encases such effective
length of 152. a #Aofewesotelaingd, wheesin saidtubylarelementhasaan epancetidk y f or sai d

t ubul ar el e”ﬁ?j}acent such cigarette dlstal end"io lo per Cf ﬂ%tgfqgaéf éuﬁﬂ%%gna%&@d@éy gen

deprived conmbusti on gases ar e to mnimze
rel ease of sﬁeﬂénéapmwesr% Pgﬁﬁﬁmd 'has ag dnside,giamefrgsvhigh ds greater than

b) r ftstwl Clfi dufii@d diafdeR¥ offa drelte t6 BEfLSad ﬁﬁﬁﬂﬁ)suﬁéiwbéﬁ iR inferid?
clgarette surface and cigarette periphery;

F.U

said means for minimizing sidestream smoke and reducing free-burn
rate comprising openings in a wall of said tubular element to provide a
predetermined porosity along at least its length which encases such effective
20 length of a tobacco charge, where said predetermined porosity:

a)  retains at least some oXxygen deprived combustion gases
within said tubular element annulus to minimize release of smoke particles
through said openings; and

b) restricts inward flow of air to reduce free-burn rate of a

25 cigarette.

3. A device of claim 2 wherein said openings are in the shape of narrow
slits.
30 4. A device of claim 2 wherein said openings are slits covered with a

porous matt.
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2. A device of claim1l wherei %ﬁgﬁb&grﬁgk ment has an inside
di aneter which is greater than aE neterf of a cigarette to define
an annul us between tube intgrior and.ci garette periphery. 25
3. A deViyesRéag! @il m 2 wherein said openings are in thecgRaRgo@bz narrow
slits - 35 - 4.

A device of claim 2 wherein said openi ngs are slits covered with a

porous natt. 5. A device of cPaim4 wherein said matt is formed
from carbon fi bre 5 glass fibre, ceramic fibre, high terrperature pl astic

fibre or metal filrgeyice ot;jclam?tl wher@indﬁi/d ﬁxgttqg &Jn‘ﬂédr?rgm

openi ngs are"slots cover carbon fi re ex éndlng

“al ong each sgtass fibra,(ceramic ﬁbrCAhtgélvtbmetﬂerIIdaSﬁwzﬁhmm élilﬁtalsﬁbra openi ngs are
pores extending through said tubular wall and having a pore size which
provi des said predeterm ned por osi t A device of claim7
wher ei n sai d6poreé Wﬂ‘@ﬁh@&?éﬂlﬂmﬁi‘éoﬂﬁmsﬁe skots covered with f or m
fibrous pkoj ﬂdgﬁ‘g ctions centering a

ci gar ettegl ngfsi.éll ?éahr ﬁg{éﬁr‘et% aﬁﬁg%@ﬁ Skof A device of claim8 wherein
sai d tubul ar el errent is made from ceram c fibre. 20 10. A device

of claim 1 wherei R device of claim 2 wherein said openings are pores extending through
said tubular wall and having a pore size which provides said predetermined

porosity.

10
8. A device of claim 7 wherein said pores are fabricated in said tubular
wall and form fibrous projections within the tube, said projections centering a
cigarette in said tubular element.

15 9. A device of claim 8 wherein said tubular element is made from
ceramic fibre.

10. A device of claim 1 wherein
said tubular element has an open end adjacent such cigarette distal end
20 to permit lighting of such cigarette distal end and permit engress of air;
said tubular element encasing and in contact with a cigarette;
said wall comprising a tubular body portion of porous material having
a predetennmed porosity which
i) retains at least some oxygen deprived combustion gases
25  in said porous material to minimize release of smoke particles through said
tubular body portion; and
i)  restricts inward flow of air to reduce free-burn rate of a
cigarette.

30 11. A device of claim 10 wherein said porous material comprises a matt of
carbon fibre, glass fibre, ceramic fibre, high temperature fibre or metal fibre.
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sai d tubul ar el enent conprises a tubular body portion of porous
mat eri al having said predeterm ned porosity which encases and is in contact

with a cigarette. 25 11. A device of claim 10 wherein said porous
material c ' a matt of carbon fibre, glass fib 1.,c fibre,
hi gh terrpe%gp%gﬁ | bre or nmetal fibre. WO 98/ 16 EEICS%&%Z

PCT/ CA97/ 00762 36 12. A
device of claim 11l wherein said materiad6is a matt of activated

carbon fibre. 13. A device of claim 10 wherein said body portion
has sever al yer f. 5. .f.ibrous material . . .. 4. A deyice of claim
2 wherein sa;lg' tu%lffeg?cce‘?femif @fﬂéga\%‘?ﬂeﬁﬂ 1samat%8f Bﬁévag?%rous

mat eri al . t¢&xrbon¥ibre. A device of claim 14 wherein said fibrous material is
‘carbon fibre, glass fibre, ceramic fibre, high tenperature plastic
fibre or netal fibre. 16. A device of claim 14 wherein said fibrous

material is &81i vAtdeviceeofiolaim 10 whierdin saidody portioni Has seterid\layees of cl ai m 2

wherei n sai d.t ubul er has a wall of spiral wr apped
non- conb tiﬁﬁgoql#e{ﬁéﬁ?ﬁgﬂbmh a slot defined along said spiral wap,
said slot being covered wwth a porous matt to provide said openings

formed from garbog Johicee i35 yHoPbilsafiSBHHaF elebi¥ufis A Wi gPer at ur e

pl astic 20 Ibre o tal™
porous fibrous material.

10 15. A device of claim 14 wherein said fibrous material is carbon fibre,
glass fibre, ceramic fibre, high temperature plastic fibre or metal fibre.

16. A device of claim 14 wherein said fibrous material is activated carbon
fibre.
15
17. A device of claim 2 wherein said tubular member has a wall of spiral
wrapped non-combustible material with a slot defined along said spiral wrap,
said slot being covered with a porous matt to provide said openings
formed from carbon fibre, glass fibre, ceramic fibre, high temperature plastic
20 fibre or metal fibre.

18. A device of claim 17 wherein said matt is of activated carbon fibre.

19. A device of claim 2 wherein said openings are formed by heat treating
25  a tubular element of ceramic precursor material.

20. A device of claim 19 wherein said tubular element is formed by
wrapping a sheet of ceramic precursor material to form said tubular element
and heat treating said element to provide said pores therein.

30
21. A device of claim 20 wherein said sheet has combustible binders which

evaporate during heat treatment to provide said pores.

R



18. A device of claim17 wherein said matt is of activated carbon fibre.
19. A device of claim2 wherein said openings are forned by heat treating
25 a tubular el enment of cerami c precursor material. 20. A device
of claim 19 wherejn said tubular elenent is forned by ' a sheet
of ceram C%QM? or material to formsaid tubular el errenfC%iwgﬂGg heat
treating said elenent to provide said pores therein. 30 21 A devi ce
of claim 20 wherein said sheet has com@wti bl e bi nders which evapor at e
during heat treatnent to provide said pores. WO 98/ 16125

PCT/ CA97/ 007, . . .. 37 22. A
devi ce of clgf-m ¥ dgyice Of ¢laim 1) whetein said tubplar elgmant body; pegon conpri ses
a plurality empissarplatatity vbesnceatid b cabii viibethaviny A'pRirality off

‘openi ngs where each tube vg&lya s _.an inoer a&iﬂac nt t%e, t he o&eini ngs of
each t ube. bePRAES TS each b, QYariays o Ser ARERt Whe, 1B OPFRIOETBhi ngs of
said 5 tubugazh tabebeing offset to pro?ide toruoievpaties hioughaheopeninge b ksaidan

out er nost, t up f said. concentric tubes has its openings covered with
a porous srmt?’.guﬁrf%m%‘. A device of any one of claims 1 through 23
wherein said tubul ar menber includes a catalyst. 25. A device

nchuties & cial yheske ol R 2 AERE B QubBblnallty phlpig copriitic 1s

metal s and rtabes ke ithopertingsscovertdnwith arpesousmatof .

10 24. A device of any one of claims 1 through 23 wherein said tubular
member includes a catalyst.

25. A device of any one of claims 1 through 23 wherein said tubular
element includes a catalyst selected from the group consisting of precious
15 metals and rare earth metals and mixtures thereof.

26. A device of claim 25 wherein the catalyst is platinum or cerium based
catalytic material.

20 27. A device of claim 26 wherein said catalyst is cerium.

28. A device of any one of claims 24, 25, 26 or 27 wherein said catalyst is
formed in place within said tubular element or applied to the interior surface
of said tubular element,
25
29. A device of claim 28 wherein said catalyst is cerium oxide which is
formed in place during a mild calcining of said tubular element made from a
slurry of a ceramic precursor composition incorporating a hydrate of said
cerium oxide, calcining of said ceramic precursor, converting said hydrated
30 form of cerium oxide to ceramic oxide simuitaneously with the formation of
pores in said tubular element.
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26. A device of claim25 wherein the catalyst is platinumor cerium based
catalytic material. 20 27. A device of claim26 wherein said catalyst is
cerium A devi ce of any one of clainms 24, 25, 26 or 27 wherein

28.
said cataly ' formed in place within said tubular 1%%
%egslﬁ?\?%r lﬁlt gﬁm o 29.

applied to I or surface of said tubular el ene

A device of claim 28 wherein said catalyst is ceriumoxide which is

formed in place during a mld calcining38f said tubular elenent made from a
slurry of a ceram c precursor conposition incorporating a hydrate of said

cerium oxide,,calcining of said ceramc.pregur.sor. converting sai.d hydrated
30 form of ciFi uréaﬁ 18%"%3“%8?39?8&89? &302?’&{#?8 E@P‘?f’“&ﬂrt TBERL 13 o1 et i on
of por eswiappediiniporoos ciparettecpapet . WO 98/ 16125

"PCT/ CA97/ 00762 38 30. A

device of any one of clains 1 to 29 wherein said tubular elenment is
wr apped i n p@lous A degwicebf enpapeof claims 1 to 29. wheteitiesaid-mbafar femenmds of

claims 1 to 29 wherei.n sai U el enent. IS wrapped _with.a porous
cover 1 ng i oFraPREd B BoPut MY Ble hEH3BlAAR A TP BB b0 6 ot o
visual Iy, thesttiptaindicatovishally)ithe latatjon ef berning tigaretteadod] inusuid arbular

A device of any one of clains 1 to 31 wherein said

el enent . m3r§'
t ubul ar el er‘rEeA? Y acconmodates a ci garette having a dianmeter in the range
of about 4 to 8 mm 33. A device of claim32 wherein said cigarette

has a diameteg, in 4 §&,;;£&BP%ny one oPE1afROYto 41 WheleilMaid tubular element

10 accommodates a cigarette having a diameter in the range of a2bout 4 to § mm.

33. A device of claim 32 wherein said cigarette has a diameter in the range
of about 4 to 6 mm.

15 34. A device of claim 33 wherein said cigarette has a diameter of about 4
m.

35. A cigarette construction having a device of any one of claims 1 to 34
with a cigarette assembled therein, said cigarette having a diameter ranging
20 from about 4 to 8mm.,

36. A cigarette construction of claim 35 wherein said cigarette has a

diameter ranging from about 4 to 6 mm, said means for minimizing

sidestream smoke and reducing free-burn rate providing a normal number of
25 puffs from said thin cigarette in the range of about 8 to 10 per cigarette.

37. A cigarette construction of claim 35 wherein said cigarette is inserted

in and supported by a filter element connected to an end of said tubular

element, said filter element positioning said cigarette centrally within said
30 tubular element.
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15 34. A device of claim33 wherein said cigarette has a di aneter of
about 4 nmm 35. A cigarette construction having a device of any
one of clainms 1 to 34 with a cigarette assenbl ed therein, said
cigarette hgyggfsasdi ameter ranging 20 from about 4 to 8rggricasrmorsz 36 A
cigarette construction of claim35 wherein said cigarette has a

di aneter ranging fromabout 4 to 6 nm said neans for m nim zi ng

si destream snoke and reduci ng free-burn3Pate providing a normal number of
25 puffs from said thin cigarette in the range of about 8 to 10 per
cigarette. 3 in said

ci gar ette is |ns At&gareﬁecc’oﬂ an %s(ﬁ%mg W%Q&ﬂ%@#@&gﬁeny@{ gonnect ed
to an end of elementtisifrigtion fitted meﬁa&rmblllarsiﬂmbmandélppmgqm&r spages sagdhi ng
said cigaret t t ubul ar el enent.

39 38. A ?ggggé%té%ﬁ%r%@?%ﬁbgfﬁcl aim 37 wherein a portion of said
filter element is friction fitted in said tubular elenment and tipping paper

secures s3i dsbi | of gpLCRE Rr 12 A il MicBlorah O BRRLF clalfls 1 iadevi ce of any

-

-

one of clainms™1 t an annu etwee tube erior surface and
cigarette peml}m@walds@bulaaﬁmm lsj@daptﬂddg HCFEA &qyaexgm;pt@fhaazmgn 0.5 Mmto
about 3 mm a ﬁQ'rX Stdboht 2 th @ Ay i@ filte havﬁ% xgilgny one

of claims 1 to 8 erein arette to De I nsert
i nherent !y ungwn@aﬂpbe%csaub@&m diaving 45 anples sleeve @mbeammraé dote t ube.
to receive an end of said cigarette, said annular sleeve having an outer
10  shoulder onto which said tubular element is friction fitted, said central bore
being in communication with a first inner tube of a first filter material, said
tube having a closed end opposite its end in communication with said sleeve
central bore, an annular space being provided outside of said first tube, a
filter plug provided downstream of said annular space and filling said outlet
15 end of said filter tip, means between said filter plug and said first tube for
defining a plenum to transfer filtered smoke from said annular space to said
filter plug.

40. A filter tip of claim 39 wherein a second tube of a second filter
20 material is concentrically located in said annular space about said first tube.

41. A filter tip of claim 40 wherein said filter material of said first and
second tubes is selected from a group of materials consisting of cellulosic
material, glass ceramic or carbon fibre matting material, activated charcoal

25 material, micro-fibre material and any of said materials incorporating a
catalytic material.

42. A device of any one of claims 1 to 41 having an annulus between tube

interior surface and cigarette periphery, said annulus defining a gap spacing
30 of about 0.5 mm to about 3 mm and preferably about 1.5 to 2.5 mm.
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41. A device of any one of clains 1 to 38 wherein a cigarette to be
Inserted in said tube has a filter elenment which is sufficiently porous to
render the cigarette inherently unsnokeabl e and beconmes snokeabl e when

i nserted i nygob/idiaorti on of said tube. PCT/CA97/00762

40

43. A device of any one of claims 1 to 41 wherein a cigarette to be

inserted in said tube is inherently unsmokeable and becomes smokeable when
inserted in said tube.

5 44. A device of any one of claims 1 to 41 wherein a cigarette to be
inserted in said tube has a filter element which is sufficiently porous to render

the cigarette inherently unsmokeable and becomes smokeable when inserted
in a tip portion of said tube.
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