; e3eytt uwkFwr Dy6zyTyr } =29 January 2004 1 Tobacco Reconstitution The present
invention relates to tobacco reconstitution and particularly to the
extrusion of filamentary strands of reconstituted tobacco. Mre
specifically the present invention relates to the treatnent of filanentary
strands of reconstituted tobacco downstream of a tobacco reconstitution
extruder. There have been many prior proposals for the productio f

t obacco based material utilising particulate tobacco. Adg%#@mWﬂVE%ﬁWhese
proposal s, the particul ate tobacco may be tobacco dust inadvertently
produced during snoking article manufacturing processes, cigarette

manuf acturing processes for exanple, or may be obtained by grinding tobacco
| eaf lam na or stemportions. The materials produced fromthe particul ate
material may take the formof flat webs or sheets, rods, filanments or

hol | ow cyl i nders. Processes prodgeaegp tResonshh ol s are commonly referred
to as tobacco reconstitution processes. Conponents additional to tobacco
whi ch have been proposed for inclusion in materials produced by
reconstitution prébesbesseirte imemtiobi ndilngeagent $obecyy pectistyitsitdpoh,

pul lul an and cellul osic binders; fillers; humectants; expansion agents;

rei nforci ng AGEntPRrtafElarhg ote ablhs. extp@s ranwel yEPG0enR agy pstorngs opbsed
reconstituted tobacco process by the applicant was disclosed in UK Patent
Speci fi cat i oASRERSECUPH 0guabagad- 2 201MOSOB. sl fireteys itheol wewskaedi ng
a mxture of particulate tobacco, starch and binder, with the addition of
water to an ARVERER?R t e tedi de &hshdarcatoent exf r ftfbaentay ektruds onfbei ng
carried out under such conditions that .the extrudate assunes a

cross- sect i oR=GPRat ErutstarkabhraeC oflovhetesagm off | £ tebafcy heeeonatudatidie,

i .e. undergoes an_expansi on process. It was suggested that it is

advant ageous “¥b*d#eKv down t he sheet formextrudate, so to effect an
increase in the machine direction dinension of the extrudate and a decrease
in the thickness tHdediaveAbraRt RBRY r BEBASt Propeahlisolfaec dher seedyct son

di scl osed in %B 2 291 778B. A disadvantage of the reconstituted tobacco
processes deStriBRRRITP t haged pdtdmrigpecitibitingns Past isskater odabaton. of
sheet material can be prohlematic. For exanple, the_ thickness, strength and
elasticity of“tte ’ﬁ%éfo netSEFi AFCRETA bR dFRY iRanticrdateghrbaee iRy fbany of
these paraneters is qutside of tolerance |linmts downstream nmani pul ation of
the sheet materiai- (B‘fl%’.: tHPEVYH CUrtle r B OGS dh AW IGr sEPYIERF eatetcieon

"further disadvqﬂ e.of this prior art reconstituted tobacco process is

t .
that once cofd the Testift BII“EE8r FreutRtt hIS YRt S RrRcaREca fner
skinwith a QQQ&%QQn%rs%qugé”é%tained by grinding tobacco leaf lamina or

stem portions. The materials produced from the particulate
material may take the form of flat webs or sheets, reds,
filaments or hollow cylinders. Processes producing thesge
matg;ials are commonly referred to as tobacco reconstitution
processes.

-Components additional to tobacco which have been proposed
for inclusion in wmaterials produced by reconstitution
processes are water; binding agents, e.g. pectin, starch,
pullulan and cellulosic bindérs; fillers; humectants;

expansion agents; reinforcing agents; -and flavourants.



29 January 2004 3 therebetween. Thus degradati on of the product may occur
at transverse faces of the product, i.e, faces not constituted by a skin.
Thus the product is frangible. It is, therefore, undesirable or practically
i npossi ble to pneumatically convey such a product. US 4,632,131 discl oses
the extrusion of strands or filanments of reconstituted tobacco wherein a

plurality of strands are extruded froma die, conprising.a circular array
of exit orifices, and are subsequently adhered to one a%5{W@FE§$2§Q4to form

a reconstituted tobacco rod havi ng passagemays extendi ng general ly
| ongi tudinally thereof. A disadvantage of such strand extrusion nmethods for
reconstituted tobagco, .when it is.required to produce discrete strands, is

that the strands gi FAGT t WS BRPEd oFFFPREs BTt efh - BWATRI R TR ESaky  the

difficult to ‘Wi t hout. .t he strands_becom ng co-adhered. An object of
t he present i%@Eg%§%#¥i¥§st§lﬁFgg?%éa%ﬂ1qﬁnﬂﬁ5§§5 ﬁﬁ?ﬁ%ﬁFQﬂtlﬁ&nﬂ?%ct%r%?kﬁ

extruded, fil tary,.r nstituteq tobacco. A further object of the

pr esent inven??gﬁ ?%gt% %&gv@%%Lan'? ﬁHVEBSﬁE%P%RﬂYﬁdfﬁﬁﬁﬁlpﬁgaaﬁléR%ﬁﬂded,
reconstituted_to ggcqnhgka n% downstream of an exit.orifice of the
extruder. A y&t Purther oo5j eCP26F°t nEE P it iRivisiey oifitd €52 preditdenan

i nproved fila ry reconstituted tobacco, product. 29 January 2004 4 An
even yet f|thﬁ§n&%ﬁ%&é5P 8F* ?¥ﬁ?ﬁﬁ%§é§ﬁtpfﬁ PoAREEtt BO1P gitgqudate, the

reconstituted.} GGQ H&gﬁHCtCOf-angOQViaﬂf di mensions_for incorporation
into a snoking article, 1.6 @Eigar Qe inder such conditions that the

extrudate assumes a cross-section greater than that of the
exit orifice of the extruder die, i.e. undergoes an expansion
proceasas, It was sﬁggested that it is advantagecus to draw
down the sheet form extrudate, so to effect an increase in the
machine direction dimension of the extrudate and a decrease in
the thickness thereof.

A further reconstituted tobacco process is disclosed in
GB 2 291 778B.

A disadvantage of the reconstituted tobacco. processes
described in these patent specifications is that production of
sheet material can be problematic. For examéle, the
thickness, strength and elasticity of the sheet material may
be difficult to regulate and if any of these parameters is
cutside of tolerance limits downstream manipulation of the
sheet material (i.e. through ocutters) can be adversely
affected.

A further disadvantage of this prior art reconstituted
tobacco process is that once cold the resultant sheet product

has an upper skin and a lower skin with a honeycomb structure



The present invention provides a nethod of handling an extruded
reconstituted tobacco filanment downstream of di e neans through which said
filament is being extruded, wherein said filanment is transferred in a
direction |longitudinal of said filanment away fromsaid die by pneumatic
conveyance neans, said conveyance neans effecting draw dowmn of said
filament such that the cross-sectional dinensions of said filane re
reduced. Advantageously, the method may further conprise*aJapyary ep, in
which step the extruded filanent is cut tyansversely at intervals along the
| ength thereof into a plurality of elenents. For exanple, the filanent may
be cut at intervals in the range of about I 0Ommto about 50nm Preferably,
t he extrudedtherapeiMedans cuthsubdanueiRttidtn blie thedpebdwnt | mat heccur at
cross-sectional dinensions of the filanment. The cutting nmeans utilised in
the cutting $trepsvemsesuiatabl gf beha mmidacy, ciitd erfacAdvast ageousityted spne
i nstances the nethod may further conprise a cooling step, whereby cooling
air is brought skiho corftumctthae tgrdduetexisr udethgfblanmentitt d=ef fidetre€ood i ng
t hereof. The tenperature of the extruded filanent at the cutting nmeans,
when pr esent ungamitabladwantageoiushylbeitmwséhbeghot pnamsirical 129 cdanmar y
2004 s that the extrudate is insufficiently tacky to cause problens in the
oper ati on of stk zTwucgucheans. Suitably, the tenperature of the extruded
filament at the cutting stage is within the range of about 20 to about 60
Cel si us, preferably with2t b2l r ahigelobeabotite 3@xttouabout G0 Geksnds. or
Preferably, the pneumati c conveyance neans conprises a gaseous nedi um
transf er neahslamshiductf neansnst heutednsbeacararBebeimgaopeinedsletyo wfause
transfer of gaseous nmedium as a continuous flow thereof, through the duct
means. The gatevuds e wrtudrdf éromeandianycomprpiaisg, af arirenbapl eyrauct i on
means, whi ch suction neans may -suitably be provided by fan neans.
Preferably, ®eheekxil etridiidesf theé advetsuhmemenslypozdierededoadhacenttiar t he
extruder die such that when the filanment emerges fromthe die orifice the
filament is peadfl yot farmf ar reconstidudiedetrbarcd oyl thadiimgl pessadewdiid ament
away fromthe die under the action of the continuous flow of gaseous nedi um
t hrough t he eRifedndidgngengmddnt dgagisiyindddyi hhetewind of the duct means is
| ocated wi t hin about 5nmm about 20mm from the extruder die, and preferably
wi thin the range %of dabadiyant@an - cfbowmchi SprTrane eraRssEen | meihads ecidron
| ongi tudinal of the filament is advantageously initially perpendicular to
the die faceteqMeTearted tpadqeanyter haylhasmined s tRrad st | $iaerdtlont al
or vertical plane, In normal practice the,‘g_aseous mediumwi || be air, and
thus air onl 35595t dfr B3t other BiFdisoR*iting tha ey 2odii%eert dhsw down
of the filament, to reduce the_cross _sectional dinensions thereof, is
effected by THEWEFocMy &Fet netHiicwltonihig lpRILe divtERPHbN Wi cRETands
corresponds with the trapnsfer direction of the filament being greater than
the extrusi onSEHEE €9 aMSd-ore, the filament downstream of the extruder
die is tensioned _and drawn down_by the air., K Draw,down may be enhanced by
t ensi oni ng t he fiﬁnan%leq‘tur?gerthﬁy RFSREYg YRENPENert ngPrﬁvﬁgﬁsia{)‘ni ng
means. The tensioni.ng nmean be, for exanple, a drjven roller. Draw down
is effected HRANESgeBaER b;}%%a/n MAPERETYS t L nef‘ﬁ’é“‘ieéﬁgefbka‘ﬁ%‘?tfg@"m s,
and is pref erabg_y a?: Iegst 100 m's. The drawn down velocity required is
Forihe

dependent on" TH i8R ERosen and the throughput selected in the

extruder. The air velocity can be varied using the suction neans, the
cross-sect i onal ﬁﬁ'efg\lt% ?Fh8gaﬁ%‘f)°%rtfﬁ%t?ﬁesﬂ’i’g COHTRYTRY YRI'6ti Ry A Fer
draw down is_suiitably in the ran f 30-60 m's, and.is preferably at |east
35 m's, and %ré“‘BF@%@éanIg?ﬂ tcﬁfg ﬁ?ﬁ’l % 20 6FCArde NUEFC?BS'b’eQI“B_Tegf erred
iS a pneunmat, ce nmeans configuratjon and the selection of mass

conveya
ai rflow val u%gbvawchx )ér’iiﬁ‘i“%m_t hat® éngW“an% t 9% S8 notT A F s ar@faer ence

extruder.

A yet further object of the present invention i1is to

provide an improved filamentary reconstituted tobacco product.



t hrough the duct neans come into contact with any inner surface of the duct
means. Miuch by preference the cross-sectional shape of the extruded
reconstituted tobacco filanent resenble the cross 29 January 2004 7
sectional shape of cut tobacco, particularly cut |am na tobacco. In order
to achieve this resenbl ance the extruded tobacco filament should be of a
substantially rectangul ar or square cross-section. Expaqg%gn of %gﬁ
extrudate may occur upon exit thereof fromthe extruder anygfy 3re, in
a case when expansion of the extrudate ocgurs, in order to provide an
extruded filament of a rectangular or square cross-section, the exit
orifice of the die should be of a generally square or rectangul ar
configuration, théfsicdes vttt ferdmrareieet ral ttisgbrepeinglowmtave. iBytaise
of an appropriate concavity in.relation to the degree of expansion of the
extrudat e t hePEOWHIF be? prifiied ifuf pd anbakaddse @rmesecs ectdfonalppshapia tof
which is a substantially straight sided square or rectangle. The

cross- sect i ondYrenSioEa et imePrpar Ayl et alitdovin sheriewf | arthadet ageeuslay has
di mensi ons of about 0.7mm x about |mm preferably of about 0.3nm x about

O emm Sui t abFyI3 &Rl ament has a length, post-cutting, in a range of
about 1OmMmto about SO nm By use of the present invention, the beneficial
result of a fil anefe GTre€6R5t ARVeRt bes- Bewtiderala dietdesi or® postlidgawndown
is achieved. The resultant filanentary reconstituted tobacco product

consi sts of |¥HgiHedof rerqratdiehed c omiEicsPngiid apentul dewngitrsainor ofindiian
integral skin extending over, when the filanment is of a square or obl ong
cross- sect i o™ |dyoughhhiehr spéhgfilanens isi dednaf epizuded amdrmreithi s
structure 29 January 2004 s provides a strong product, which product can
be subsequent¥3F4 r EHHERE ed spricaretreaed yin @h%ﬂ'ﬂfebéicﬁg sobgitastingl | ¢t

degraded. The product has a filling value in the range of about 3.8 to
about 5. OmB/Fpd ahdl HeSItsuRYaD| TSR | Ridhediandy obnewmriics. crmGhiagce
about 4.6mB/ ng. This represents the potential for an increase in filling

val ue of 10- 6% verSath FPRYS¥RICGRAl Heawt pEbeRiing pAsadceibvrn aEceorddnce
w th the processes described in UK Patent Specjfication Nos. 2 201 081B and
2 2D1 080B. BEBHucTYensidly FHE LEFIST-ERECTRDTde BFTABBNSISOE mgRAfH t o

about 600 ng/ B, apd preferably |less than about 400 ng/~3 . |In nornal
practice, a H%g%ﬁfPFtﬁg%dE%%ﬁﬁéco product manufactured by neans of the
pr esent inventionA il forn1ﬁ proportion of a cigarette filler blend, other
tobacco constit ueft&BFIRMIENY bl EhY Tﬁﬁ% e T  €OMPEL S A T tARD cut

stem Mt DY el ShelEn B e Shal E B 28 Lobaeg (i arencs

[ rnt B SO SUIAIE el SHEOTBLSI BRI LI 2 SOt LY 6 1
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extruded filament is cut subsequent to the reduction in the
Cross-gectional dimensions of the filament. The cutting means
utilised in the cutting step may suitably be a rotary cutter.

Advantageously in some instances the method may further

comprise a cooling step, whereby cooling air is brought into
contact with the extruded filament to effect cooling thereof.

The temperature of the extruded filament at the cutting means,

when present, should advantageously be low enough to ensure



of contact with each of the other filanments. Thus, adherence of the
filaments one with another is avoided. The present invention al so provides
an extruder die plate, the die plate conprising die orifices, the die
orifices being of a generally square or rectangular configuration, and the
ai des of the square or rectangle being concave. Suitably, the' exit face
"of the die is oblong in configuration and the exit orifices thereat are
arranged in a single row across the face. Alternativel y)2Q Haneyt2004 1 i ces
may be arranged in two, upper and |ower, Longitudinal rows across the face,
the orifices of the upper row being vertically out of registration with the
orifices of the lower 'row. Suitably, when a plurality of filanents is
extruded, thethiictthsf exiecugabanasi cngoffieyiantéy nbacky ney baugd mrokdleeng
cross-section so as to enable the plurality of filanments to travel

si de- by- ai de ©f. dite @psrakion hrgughihehecdtirr Treangunber Softaylivf.i cédei n
the die is selected in accordance wth the desired throughput fromthe
extruder.' PrieipezBiyret ot elxe resiouedi Xilarenonpr | ses patttinguls&eget obacco,
starch and binder. Water is preferably added to the above m xture when the
m xture is irithénphhe erangfe otfe abru (RIET toThbost a6®h Jed spnef eprdfepaplesent
in the tobacco/starch/binder mxture at a level within the range of about
5& to about 35&hbyheerapae addapeef e08bky abauti 504 Cehgius. 29 January 2004
to of about |loo to about 20% by weight. The starch is preferably present in
the mxture in anPaabemablyy vidighprnaxeeddi mprvegancd beader cobyrisws tanes
and nore preferably by three or nore tinmes. The | evel of binder in the

m xture pref &@GPsdoedinot tarpeter 1096y ward ghducandeapee [rhef drablfedoes
not exceed 5% by weight. The starch may, for exanple, be nmize or corn
starch. The $ieaRehbetng LRsropodet torcauser cotnsimy dfe gasaods fiesd ugt apreha

Sui tably the binder conprises a-cellulosic binder. Cellulosic binder

mat eri al s forc%énil‘ﬁuﬁ)?%&“{ dibegechie Phrodwht thavanet oreany. bahigy diegryps opyl
cel l ul ose, carboxynethyl cellul ose, hydroxyethyl cellul ose, nethyl

cel l ul ose andeEiR} ‘weEnafessereamenerali mpsesisai t aiie ermBLe | Fupkderi sing
the present invention include guns, such as xanthan gum guar gum and

| ocust bean JFERPSFuMtRER SUPELPR eMPRRRIeFaYRPREtLY e | Prewiiady cclent o
those skilled in the art. Binder of the m xture may be provided by two or
nore bi nder MEEEFT al s PrBERERRY of thesd@lefuaand yofi e t Hysk WifieeR t&hd to
be | ess expensive. can _be_used in the present_invention vis-a-vis the high
qual ity . bi n@@PIERITh &GS dl | 59 eFEF TSR it cifdt | PR d¥RYbatitd
products as (11 closed in GB % 201 080,, Alternatively, lower quantities of
the high qual ilﬁﬁmﬁﬁd%‘?err?&‘;? EOUskRF | Hie 1Fifitegehbe | hkHISon 1oTREdILY

requi rement for_a_.l owe ual ity binder_and/or_a |Lower quantity of binder
for use in tﬁgaﬁﬁg?é]?ﬁc{iﬁbe%t qtdopy éafl%’a"'t"?dlq.?&ovﬁ\’%t & a%ﬁ%‘f R4

from the die under the action of the continucus flow of
gaseous medium th;ough the duct means. Advantageously the
inlet end of the duct means is located within about Smm -
about 20mm from the extruder die, and preferably within the
range of about 10mm - about 1Smm. The transfer in a direction
longitudinal of the filament is advantageously initially
perﬁendicular to the die face. Thereafter the transfer may be
in a substantially horizontal or wertical plane.

In normal practice the gaseous medium will be air, and

thus air only isg referred to hereinbelow.



29 January 2004 11 resultant particulate filanentary reconstituted tobacco
product of the present invention conprises a cellular interior with an

i ntegral skin extending over, when the particle is a square or obl ong
cross-section,-at |east the four |ongitudinal sides of the particle. This
contrasts with the sheet reconstituted tobacco product of GB 2 201 080

whi ch conprises nerely an upper skin and a |lower skin w a hon nb
structure therebetween. Furthernore, as mentioned above égﬂéa'ﬂli'ﬂﬁ’}b@g in
filling value obtaining with product prodgced according to the invention
provi des the possibility of decreasing the amount of binder in the

formul ation, whilst naintaining a conparable filling value to the product
described in GB 2r281 R8AB.ddwh adfli tthen tidamehaccao staitde aphe bicides,
sugar may be fed to the extruder. The sugar, if present, may conprise one
or nore sugaksctsoedl fAimeadpke tasrb6HCT D6 ee f FHAL@AS ByOtheUcfe0seitpubt abl y,
the sugar is present at a | evel not. exceedi ng about 5% by wei ght of the

t obacco/ at ar ehkbiaider £ Tdwilndr ein bet dimecheopr @Eeah dpriespondyekitd ahout
10% Advantageously, the total water present in the extruder is such that,
W t hout an extahndtée diyeéegici epfbeinRg fiiddesed bdifg Mesivare oM ethe of
the filanment post-draw down is within a range of about 5% to 20% by wei ght
(wet basis). eRByrugdralvarabety. | STHR@HorkhetkdINiQfamaAyY ABIRSdtHcRmPHbESERd 1N
the "dry" conponents of the tobacco/starch/binder m xture and any added

29 January 2e@4ri@emadts . iMAtensimedeaatidRtwino e Oy i« ofr.t hebraw
conponents of the m xture before the conponents are fed to the extruder
and/ or by wayioeh imAjetd Gshhénded Hf redngioning ehet Helexdfitideariiody eby A
conveni ent practice is to mx the conponents of the mxture and then to
feed the m xBuaeihtd #hedrfiflameatbstant 4 atdnsidhyngt déend.0 t1e ednstidring wat er
bei ng added by injection into the extruder barrel. Suitably, a hunectant
and/ or pl ast measespaysbeh &Sr déormpdxanpl érplepcebdleor propyl ene glycol is
fed to the extruder with the conponents of the above referred to m xture
and/ or by way of Drgwecddwn isntef fdaeedx aduaeradeansel . b¥heni rdlrusedocigvel of
the plasticises may be within a range of about 1 to about 10% by wei ght on
a wet basis. iAd:aet agegesly, eti-Lacent/s, wiahl apt presecklshar act deast | T ar e
obt ai ned by ensuring that the processing within the extruder of the

mat eri al s f ed/eher éthe tdkes plave wdicabayi catfhireat ©d odepewdadi abat tleal | y.
It is also inportant to operate with an extruder barrel tenperature profile
up to the extrutelatdicer sudiesehat ahle tbapetbraughrot t keleobedcoiporthon of
the materials in the extruder does not attain a value which would be

del et eri ous estrigen.obates ahd velsuitvabiap ihe aardrdevsfngbshe 80cTEIT| us
to about 180 Cel sius. Advantageously, the processing takes place under such
condi ti ons t Agan$ mreh acebys RSy ional s seag of r Givet Wecli e o1 Hth.29 Baghuary
2004 13 extrudate is expanded by-water therein flashing off to steam There
i s thereby efPBéeEaveinctbasetliar dyavcdoss-igecuibabbf #Thdhexrrpgate and
the establishnment of a cellular interior structure . As will be readily
appreci ated BY-fhode sskianddien prefewmddrcortl céonsti t3%t | Bh%ar tand more
possibilities arise for feeding flavourant materials to the extruder. Such
materi al s maprBEeFERlyr dni Heatraige of 4Pt§4 imdPal flavourants or botani cal

extracts. )
Much to be preferred is a pneumatic conveyance means

configuration and the selection of a mass airflow value which
ensure that the filament{s) does not 1in its transference
through the duct means come into contact with any inner
surfacre of the duct means.

Much by preference the crosgss-sectional shape of the

extruded reconstituted tobacco filament resemble the cross-



The particul ate tobacco used in the subject inventive process can be
derived fromthe stemand/or the |am na portions of tobacco |eaf, for
exanpl e tobacco dust. The particle size of the particul ate tobacco is
preferably | ess than about 500-m and is nore preferably | ess than about
370um Particle size will usually be determ ned by the snmallest dinmension
of the die orifice. In order that the present invention Egy be Cléﬁﬁ¥ y
understood and readily carried into effect reference wil#£9HBWHHY e, by
way of exanple, to the diagrammatic draw-ngs hereof, in which: Figure 1
shows an apparatus suitable for carrying out the nethod of the present
invention; Figure 2 shows an alternative apparatus suitable for carrying
out the net h88CBioRHe pFepentof nv@ftti debaare rEotignbarly 2004 14amigure 3
shows a view of the front face of an extrusion die and the exit orifices

t her eof . WheFeda¥PossilBl €TFeF ek@néehhtiier ks | Fesediesreoftheacht puded of
the apparatus shown in the figures have been conserved between the figures.
As shown in EPRF® 1#11tar$een&pﬁglpai-@sb§ eénpr issbstantigld vs crasia B F i 9T 2
(manuf actured by APV Haker, of Peterborough, U -K., under Mdel designation
nunmber MPF5089%3T§ n€TRRA HFChitie 3 Eamanaivmar PEl the PHETENRERIIBLY dPECWT i s
mounted at the outlet end of the barrel 4 of the extruder 2. A steam
extraction ubPPR XS |tHexeel HryEhehexbridarddied eTBexmkPr s dpefaBlae t o
renove steamijssuing fromthe die 3 during the extrusion process, The
apparatus 1 VRER HEPEERPR Sbstiph&HratPate oPRREnc e neBiRY | it PHaThEE &
gaseous nedium (i.e. air) duct nmeans 6 extending froma position adjacent
to the extruBBrrifes filanenfasfods FRETIRAMAENSTer ST BFO8s SREY I seen
fromFigures 1 and 2, the duct nmeans 6 conprises at the, upstream end
thereof a cuFbedc¥ifl arigére|oh e d?ﬁesﬂﬁégﬁlhéaﬁ§ 6 generaldy SEPRRY o
cross-section, the major dinension of the crosssection extendi ng

per pendi cul aFFSEAWHRE vicOR 8B EER i n HEeguPddes TRE ghbBouSTWERR ufi™
transfer nmeans 8 cqnprises suction nmeans provided by a suction fan. A coo
air intake pbFErISIE PRIEENMARCArI BY WFE O HE GEETCRBHHSS ORCAVHEY | Gher
end t her eof, ich air intake port 9 is operable to allow cooling air to be
drawn into tﬁ%&%ﬁﬁﬂp FeafmeedeF <5 ﬁﬁpﬁﬁéhﬂ? °f2§£§aﬁﬁﬁﬁgﬂ' Oﬁh?gelTﬁyi .e.
a rotary cutfer, uated in.the duct means Le tp cut the

iS Sit 6 andis o apl.
ot udel T ochR TR Bale bt | o Eae o S opaT  TIARs R Ay
reconstituted tobacco.product, : Lncorporated in the dquct neans 6 is a
particle/airsgﬁﬁﬁﬁéﬁﬁﬁﬁeflssﬁﬁﬁ Sé$?8f$§ﬂﬁrﬁgofh$%ﬁf ggﬁCt neans 6 is

separated fromt articlgﬁﬁﬁgcjilg ntary,reconstituted tobacco product
12 and any ot her P&rt i CEaPatE et er Obeithg FebATR ed ht 805H° t K5 quct feans

6. The fila ta t abacc rQ 12 1 veye r h, | rbQek 13,
i.e, arot apglq%?érél ‘oC le:%lmtnoa %%%i?eélﬁé fjmgg }%Fvig goefte %gng'?ﬁni%nveys t he
filanmentar ac [ t 12t i o] n Fi

alternativg %%%hr ?é?%%%#hl%; %ﬁ%ugiéukgmggiébgﬁgag?aﬂ%éreﬁgy%%%%ﬁﬁgfineans
6 is orienta t hat t i | t f d jen i r | on
IongitudinaIE%?a%#%thFhﬁ%%nggﬁéaggﬂ%%gﬁfﬁﬁi'dﬁgngﬁﬁkgagﬁbg?gﬁ%ig y

hori zont al n i on j t ‘ﬁgﬂ?r f Rl gur . L., whi ch
t he duct rneglr:é1 %b?uy]psﬁ"@ﬁt g{'gggésua%tt{gﬁapg? e _iﬁ%tgr%éﬁt}osl% %%%Fggﬁé?%lr ed,
at | east °Ve£~e§uﬁ°r&f°g gil%ﬂgngu%% TRAEaf Egﬁ%la—ség?ﬁ:ti%% alg; hed L ddeLal

pl ane. The apparatus o igure ot herw se rese es that depicted In

Figure 1 excgpting fhabhnidiQ4ie2athe apparatus 1 conprises a storage
container 15/ in to which contaliner 15, in operation of the apparatus 1,

cut product 12 i Srkfgqeyég&lit%ﬁltl yfi@%ﬂl&ﬁ¥§f’y’ reconstituted tobacco product

congists of lengths of a filament comprising a cellular
interior and an integral skin extending over, when the
filament is of a square or oblong cross-section, at least the

four longitudinal sides -of the filament. This structure



29 January 2004 16 A view of the front face 3' of the die' 3 is shown in
Figure 3. As an be seen fromFigure 3, the die 3 is provided with a
plurality of exit orifices 16, 16'. Only a small nunber of exit orifices
16, 16' have been depicted in Figure 3. However, the die 3 is, in fact,
provided with a total of about one hundred exit orifices 16, 16'. Thus, a
plurality of reconstituted tobacco filanments 7 are coww%éided. Eﬁ@ﬂ exit
orifice 16, 16' of the die 3 is of a generally square ors¥ e@8RYfy
configuration, the aides of the square orgrectangl e being concave. By use
of an appropriate concavity in relation to the degree of expansion of the
extrudate upon exit thereof fromthe die 3, there may be produced fi] anents
7 the cross- seevidesl ashapenofrrabivtheiwigch BERR A9 | 5° sPYRASTHE ST bed
square or rectangle. The exit orifices 16, 16' of the die 3 are arr ed in
such a nanneﬁrﬁhapor¢ﬁdfiIHmﬂ@WP§i¢a1%%uiWQIPHBFefrB%ﬁ%ﬁeaiﬁ“%?%?ﬁ%ggg si de)
hori zontal array. Each filanment 7 of the plurality of filaments 7 is

mai nt ai ned oudtecwhdednt act with each other of the filanments 7. The die 3 is
of oblong- configuration and the exit orifices 16, 16' are arran%Qd in two,
upper and | ower, TFongitaddictahas omstilddngsealye igéhe3rangfeoldiolted - 8f the
upper row 16 are vertically out of registration wwth the orifices of the

| ower row 16'tc aboshnSbensden, fandn Ry U tablybe plt dtherd%ithéPobE t he
Figure 1 or the Fig;;e 2 apparatus a dry mxture of 80@6particu|ate,tfbacco
dust, 15% 29 ojmAlmg y-28baut74seamtfmand Bhe STIRASSSFE Shi iFePIEFLd at a
rate of about 145 kg/hour to the extruder 2. A feed unit (not shqg&% of the
extruder 2 sdowean gricgedsehénmiiiying t WBRgPa T@d¥piyEr dde Hownydt o
the inlet end of the barrel 4 of ,the_ extruder 2. Water drawn froma tank
(not shown) i yalneesifedrabugts apsogrceboir 29CRGRNFBUM LR FhehPIFSFER® 4
under the action of a punp (not -shown). Simlarly, glycerol_ is %; wn froma
further tankd@@@ﬁibﬁéwh)Iah@aanFnﬁﬁﬁﬁkidcﬁﬁ¥3‘Pﬁ@-bgr¥8F 451R ap gtgoﬁf
about 5 kg/hour. The total water in the wet mx in the barr%l %? y 5Bo'r
exanpl e, repriddEnt W% proderghiensithd™tetrenil ke THaF %M 3 Egr 69 ded
wi th heating neans (not depicted) by.the operation of whi a desir
tenperat ure FIOIFYeteafPPE: BN/ B éPHn@r?¢ﬁ¥%§&VriFsﬂ.%gﬁ%i%%?%eﬁgo
tenperature may, for exanple) be maintained at 40 Celsius at the inlet end
i ncreasing t YT Cel sius at the outlet end. The pressure within the

extruder is maintained at-.a high enough val ue to. ensure.tha t rein
remains in the |idfi dnpiie. PﬁgEFéE%r & V\Arfaﬁ??isﬁjhtéltreénggogﬁgg%g P%;ﬁd%g?& 400

kPa or 34.5 Bar) to 2000 psi 13,6Q0 kPa or 137.8 B . nay .t hus used,
such ae 1000 FEMFacELED Eﬁag@%n%SF% IFESiﬁbolﬁggég%%gzﬁggg E%gno§
103.4 Bar). At these te ratures and pre es t arc t

extruder 3 iéngﬁﬁgéao?onggla?inFégériggih§§§;?¥udgge¢§1angﬁ%ég Hggﬁggofrom
the plurality of. exit orifices 16, .16, water f{herej,n | ashes fad Qnat eam
as 29 JanudiPoadycrts ao‘%’ é”g’ﬁfc%‘ Bt A %ﬁé c]?o{srgqlgggt'i %Hgl 1£s)[]r;\ljénpge of each

filament chaqgfs due to expansion, such that the resultant crosssectional
shape of each 5 155Bnt 7 is a substantially straight sided square or

rectangl e when the shape of each exit onifi j QW | P e 3.
The appr oxi mat el y%fﬁg %- BRET Udett 1 Iaa(r)PelH'trgfﬁq}i :%%Zre%%tﬁﬁe die 3 at a

total nass rafﬁgé)f about 157 kalhaur, t %tlab?garwﬁéqleqq afs @Aehc£xd riuged

filament 7 be NESHt 24 et e second. g steamextraction unit- 5 renoves
the flashed Ozl;fp &ga%rgty of filaments are co-extruded, a die comprising a

plurality of exit orifices is employed. Preferably, the exit
orifices of such an extrusion die are arranged in such a
manner that the filaments issuing therefrom are in a side-by-
s'ide, advantageously horizontal, array. It iz preferable that

each filament of the plurality of filamente is maintained oul



The filanments 7 issuing fromthe orifices 16, 16' are directed into the
duct neans 6 and are transferred through the duct neans 6 in a direction

| ongi tudi nal of the filanments 7 away fromthe die 3. Upon entry of the
filaments 7 into the duct neans 6, the filanents 7 becone entrained in a
continuous streamof air flow ng through the duct neans 6. Thus the
filaments 7 are pneunatically conveyed through the duct neans 6. The
airflowin the duct means 6 is effected by the suction f&8Jgnuagy 2004
conveyance of the plurality of filanmentsg7 in the oblong duct neans 6 each
filament 7 of the plurality of filanments 7 is maintained out of contact
with each other of the filanents 7. Thus, adherence of the filanents 7 one
Wi t h anot herof scenvicteditTheath| afrerhs ctherefdiamantdown Thas, r adieendse
crosssectional dinmensions thereof. The draw down is effected as a 29
January 2004of theeddlamefits ey alibhi anotdert he aVaidedewi ng in the duct neans
6 being greater than the extrusion velocity, which velocity differenti al
engenders a dr ag Ther cerefenthe igivenbirreaehsof RAWifleFan@nt SXErvdper eigr e,
the filanments 7 downstream of the extruder die 3 are tensioned and thus
drawn down bylatfe &he. dBg Wedtofcaawamping develkdEiese oftirtheigi PF1BWeakhi ch
is effective to tension and draw down the filanments 7 is in the range of
about 60 metbelis ol IanaaBdly s8CTR e SLSERBAY Ath FrniiguERt iUy Gind
velocity i's about 1 netre/second. Such an airflow velocity is provided at

| east at an the taiglespoft tlom ssfuarikecrukactapgahe WRinoncerdeyeio effect draw
down of the filaments 7 issuing fromthe orifices 16, 16' of die 3. Draw
down of the fil afferteb¥yis B ectdd ufere e réui 948 cAgsssetiDndl® size
of the filanments 7 is reached. The velocity of the airflow in the duct
nmeans 6 downSerEigmreticheandi theyl exita®wrdbireshotareatoP EhaTERINEdnS 6 i s
suitably at |least 35 nmetres/second, and nmay be about 50-60 netres/second.
This reducti 8H9ke FHW laewove| BRet LA adAtevadt ey atP8nGrAl Phxtices
downstream of the draw down portion of the duct neans_6, the_,
cross-secti ofRY BPedTTABERYS 1Ps tYPeat®PeT haRdatl OWRE, dIARSYLWH 50T tTBIF. A
downstreamairflow velocity such as 35 netres/second is suitable for
transporti ng®EFRES i ItAfentace wi ERpUCTEERSeaNt?hl W WERH t F'Y edi®i™hus

t he cross sectional _dinensions of the filapments 7 remmin copsfant. follow ng
the draw dowheEtllTheusi Pgnﬁﬁ%‘gt?ras?&Bgethtéhtéteo Orlfécﬁﬁnﬁgr VS04 %0 dr aw

down are conveyed at a.rate of, for ex | e ut 2 .
roéll. Suitably, whenl a pluraf:m)y of %?_eaments is extruded, the

duct of the pneumatic conveyance means may be of an oblong
cross-section so as to enable the plurality of filaments to
travel side-by-side of one another through the duct. The
number of orifices in the die is selected in accordance with
the desired throughput from the extruder.’

Preferably, the extrusion mixture comprises particulate -
.tobacco, starch and binder. Wétér ia pr'eferabl-y added to the .
above mixture wheﬁ the mixture is in the barrel of the
extruder. |

The starch is preferably present in the
tobacco/starch/binder mixture at a level within the range of

about 5% to about 35% by weight and preferably within a range



nmetres/second. The filanments 7 are cut transversely at intervals of about
30mm al ong the length thereof by the cutting neans 10 thus to provide a
product 12 constituted of filanmentary particles of. reconstituted tobacco.
This cutting step takes place subsequent to the reduction in the
cross-sectional dinensions of the filanments 7. The particul ate product 12
is then pneumatically conveyed at about 20 netres/second_ei ther. an air
|l ock 13 (Figure 1) or directly to a storage contai ner 1525%#?@%‘%( 4 5o
feed means 14 may be situated downstream,gf the air lock 13. The particles
of the product 12 and the conveying air are separated by way of an
air/particle separator 11. The nmethod may further conprise an enhanced
cooki ng st ep,°fwsdrebyl @odid ripoakr 20% i olegbht i nt The aritaacth Wit préfeera®iir uded
filament 7 to effect cooling thereof. The cooling air enters the duct neans
6 through t h@%eeshtain the akéxpore 01 d4f awemedbgppeopht ateceedingr abiaty of
cool air intake ports nmay be . provided. Suitably, the cross-sectional area
of the bore off thi@desobyaitwoi mtiake podt mdre sprdersdiy &y tdhateobrt herbore
of the inlet portion 6' of the duct neans 6. Advantageously, the sumof the
cross- sect i orfalmegr eaTlf Yelveli pfakéngeyr tind thadmthatreoprferanletdgesr hbon 6'
is equivalent to'the cross-sectional area of the run of the duct neans 6
ext endi ng | miEdiegdel §% by29eightiapyd 2004 refewaisiyr dareohot hexdeddet$pbyt i on
6'. Preferably, the air flow through the cooling air intake port 9 is
adj ust abl e; M&igBkanple a position adjustable baffle (not shown) may be
| ocated in the cooling air intake port 9, which baffle is operable to
vari ably control The atardh oweyat Eorhesauyhle hebs nnakee port ®rn starch.
Advant ageousl y,» the tenperature of the filanments 7 at the cutting neans 10
shoul d be | owhenstg¥ri.o o&ns uprcrdrttionhehesgafudaney boes metified| stdmehcut ti ng
means 10. The tenge_rature of the filaments 7 at the cutting means 10 should
be between 30 andSGU-abdlysi e Bpindsr of campakpke, thecetbsbosiect ibdnderar ea
of each of the_intake port 9 and the inlet portion 6' of the duct nmeans 6
is in the rafgélvtosisodtingercrptediabolior20sentin phecitiousdde pnakent ea of
the duct neans 6 at the aforenentioned initial draw down portion thereof is
in the range'dVedbit 2 nmaPeo Hpduexuoopry, srdleleser osgashsewyuehhy! ar ea
of the duct neans_6 at the cutting neans 10 is in the range of about 250
cm- to about “F&6UEPEE. Rydreryetirkcesbinioreeaptiyy Lrhkuirsef apfofbRyl dr aw
down t hereof, E?s di mensi gns of, for exanple, about 0.7aun x about 1mm The
particles of SFH &hedft-ar PisFadtedsrsdguttale ifar Yafe PorRyashdsdng ( hee
filament 7 post-cuttjrl%) are each of a length, for exanple, ~in the range
of about 30nFreTRR" rEETTARE FRPGMEN IR r BEORsES (XA T IRE 0IPRBABEE 12
consi sts of g%{it Ilgtlzgsst el?'ecarh Ogl;umvwl Clt‘]u&%retrl Csluﬁga_blfe Iginder materials will

teadily occur to those skilled in the art. Binder of the

mixture may be provided.by two or more binder materials.

Binders of lesser quality, i.e. those which tend to be

less expensive can be used in the present invention vis-d-vis

the high quality binders which are typically required in

reconstituted tobacco products as disclosed in GB 2 201 080.

Alternatively, lower quantities of the high quality binder may

be used in the present invention. The requirement for a lower

quality binder and/or a lowar quantitiy of binder for use in

the present invention is predicated upon the fact that the



22 29 January 2004 constituted by a length of a filanment 7 and thus
conprises a cellular interior and an integral skin extending over, when the
particle is of a square or oblong cross-section, at |east the four

| ongi tudi nal sides of the particle. The extruder may be any extruder
suitable to provide a range of throughputs. The throughput may be up to 300
kg/ hr, a suitable extruder for which throughput being thg 5uh| er ﬂﬁG 62.
Increasing the throughput of the extruder will require consafHEN

increases in the gaseous nediumtransferymeans, such as an increase in
power of the suction fan up to about 75 kW- about 100 kWfor a throughput
of up to about 300 kg/hr. A throughput of about 150 kg/hr would require a
suction fan B¥SHEGHE 45pdwyiqulaza aliidemartaer ar raRgeRbhtuisid t hieokagdsicect
invention the pneumatic conveyance neans nay additionally conprise

pneumat i c j ebTBHs OF| Ehe sprragr Aayenhian chEPpheesat | ec el e rios

| ocated adj acent to the extruder barrel such that when the filanent energes
from the di e"brll fatcelntiegril| gbnt ekeendad Pyerr anberr tleel Partdcdir det fon

| ongi tudinal of the filament away fromthe die under the action of the
conti nuous fFBWEr C§asSebeRI EHafTEpEbIHedthyetbile Preumatd dopaitudians, into
and or through the duct neans. Alternatively, the pneumatic conveyance
means may cofistassec€onphesseartdiclej et s. This t Apstudster natiitke Bire arfdesent of
the subject invention, conpressed air may be delivered from 29 January
2004 23 t he ¥RfifEEsEREERI Fohatce iPAOEBRE refl | 2 ASeP8@r vhdch emuiggsus
flow such that when the filanent emerges fromthe die orifice, the filanent
i s transfer r&FS a8 rEPEronskBhgpRddinalover t w&ini | whight 2 Theeysepbessed
air may be delivered so as to separate the filanents from one anot her and
to transfer fHCEPFanerREehatvgesi de-by-side array. It is preferred that the
conpressed air jets are arranged relative to the barrel of the extruder so
as to provi de coRPFERYEWLSH r FUHIHACRER | FoPem et | arFRLaTs tile FiMlaREnt ,
flow direction. Alternatively the conpressed air jets may be arranged so as
to deliver afd“nhr 6RERATRHE diBth aPEoByChedtodgredt Rrea’tdBive &Pe &PRfi ce.
It is preferred that the die orifices _are other_than those through which
the filanent®VERE SXtPIRIEHes thy PoFTiRIA iyt @F RRTASSAPFahle dtDsf Ofhe
subj ect invention using conpressed air jets the pneymati c conveyan nmeans
may opt i onalei‘flypd@Enﬁﬁ sEP®h Oﬁﬁ‘ﬁia??éﬁ’ns.&wtcmé‘anﬁi 2 j%‘?“?aﬁ%(iﬁe eo
arranged as éﬁ&provi filaments_ into discrete

f b Ki t ]
el enents of 6H9r‘6$f%%l anipfgéﬁﬁ%‘ect%r Iggg‘?‘é’ﬁ%dndnt HE 21eet@away fromthe
di ifice. | h t f th bj.ect | i i ‘
compressed air. THe?aMt C1e ottt se SCpTELctnd PiPddtre 1SHGE BRYaBBut 1
t o about ZOOfE%artb %d IS, prefera « iﬂ t he J.Zr]ta(ri%e sof apout 5 to.about 10
bar . 29 January 54535 vs T RURRt ho ehaeﬁarl%yaﬁo%ﬁlfaﬁdgae

reconstituted t co. filament. _downstream qf die ans_t hrough whi ch_said
filament is Cgcei ﬁ‘g&gx% Pﬁ?ﬁﬁ%i \ﬁﬁggeworsa?ﬁ@ﬁleanaesnt I%Frsucf?%%’sf 3?‘#%%9 ei_noﬁ

direction | ongltydinal o0f 5840 fkhé”%ﬁéa%"@é f#zoé‘%efshat' dofie b%e@eﬂeuﬁgﬁ,' ¢
conveyance neans, ) sai d conveydnce maan f elrng 1o0cCa ed outw t sai d |1e
plate, and effrehing draycdonp of saldnti!areqt such thal Lher /minder
‘mixture, but may be present up toc a level of about 10%.
Advantageously, the total water present in the extruder
is such that, without an extrudate drying step being utilised,
the moisture content of the filament post-draw down is within
a range oi about 5% to 20% by weight (wet basis). By "total

water" is meant the sum of any moisture present in the "dry"

compenents of the tobacco/starch/binder mixture and any added



cross-sectional dinensions of said filanent are reduced. 2. A nethod
according to Claiml, wherein said extruded filanment is cut transversely at
intervals along the length thereof into a plurality of elenents. 3. A

met hod according to Caim2, wherein said elenents are cut at intervals in
t he range of about | Om to about 50mm 4. A nethod according to Claim2 or
3, wherein said extruded filanent is cut subsequent to Ege reducgbﬁ% in the
crosssectional dimensions of said filanment. 5. A nethod 2¥ctEUs any
one of Clainms 2 - 4 wherein cutting neangzutilised in the cutting step is a
rotary cutter. 6. A nethod according to any one of the preceding clains,
wherein cooling air is brought into contact with said extruded filanment to -
ef f ect cooliﬁﬁgﬁﬁere@?Fer By FPEnaarsd 200 eresor. narertth e acemAismg st 8L A ai m
6, wherein thﬁltenperature’of said extruded filament when cut is within the
range of abodt®20™ - HhoubesTrecety usommpnent fetHed T obdi Fget GREFARRHT 7,
wherein said tenperature is in the range of about 30 to about 50 Cel sius.

9. A method &E8PYHI gy t #Rnyebndgect e prédedt npasFal mPoTiME! eiqf shbd

pneumati ¢ conveyance means conprises gaseous medi um transfer means and duct
means, said tSPLALERF eyl A convenient practice 1is to mix the

components of the mixture and then to feed the wmixture in a
dry or substantially dry state to the extruder, water being
added by injection into the extruder barrel.

Suitably, a humectant and/or plésticiser, such- as for
example glycerol orvpropylené glycol is fed to the extruder
with the components of the above referred to mixture and/or by
way of dinjection into the extruder barrel. The inclusion
level of the plasticisger wmay be ﬁithin a range of about 1 to
about 10% by weight on a wet basis.

Advantageously, filaments with optimiged characteristics
are obtained by ensuring that the processging within the
extruder of the materials fed thereto takes place
adiabatically or close to adiabatically. It is also important
to operate with an extruder barrel temperature profile up to
the extruder die such that the temperature of the tobacco
portion of the materials in the extruder does not attain a
value which would be deleterious to the tobacco and is
suitably in a range of about 80° Celsius to about 180°
Celsius.

Advantageously, the proceasing takes place under such

conditions that immediately upon it issuing from the die, the




bei ng operable to cause transfer of a gaseous nmedium as a continuous flow
t hrough said duct neans. 10. A nethod according to any one of the preceding
clainms, wherein the transfer in a direction |longitudinal of said fil anent
is initially perpendicular to the die face of said die neans. 11. A nethod
according to Caim10, wherein after the transfer perpendicular to the die
face, the transfer is in a substantially horizontal or vertical gg@ﬂg. 12.
A nmet hod according to any one of the preceding clains, PRNYARY down of
said filament is effected by the vel ocity;of the gaseous nmediumflow ng in
a direction which corresponds with the transfer direction of said filanent
being greater than the extrusion velocity. 13. A nethod according to C aim
12, \Werein §AFdAdieodist yrernded doyyasdeds thedeim frahincheff ahgesiofans0- 180
ms 29 January 2004 26 14. A nethod according to Caim 13, wherein said
velocity is There g Ywgehyseffected an increase in the cross-section of

the extrudate and the establishment of a c¢ellular interior

structure.

As will be readily appreciated by those skilled in the
tobacco reconstitution art, possibilities arise for feeding
flavourant materials to the extruder. Such materials may be
nature-identical or artifidial flavourants or botanical
extracts.

The particulate tobacco used in the subject inventive
process can be derived from the stem and/or the lamina
portions of tobaccoe leaf, for example tobacco dust. The
particle size of the particulate tobacco is preferably less
than about 500um, and is more preferably less than about
370um. Particle sgize will usually be determined by the
smallest dimension of the die orifice.

In order that the present invention may be clearly
understood and readily carried into effect reference will now
be made, by way of example, to the diagrammatic drawings
herecf, in which:-

Figure 1 shows an apparatus suitable for carrying out the
method of the present invention;

Figure 2 shows an altérnative apparatus suitable for

-carrying out the method of the present invention; and




5. A method according to any one of Clainms 11 - 13, wherein the draw down
of said filanment is enhanced by tensioning said filament further by draw ng
said filament over tensioning neans. 16. A nethod according to C aim 14,
wherein said tensioning neans is a driven roller. 17. A nethod according to
any one of the preceding clains, wherein the conveying velocity after draw
down of said filanment is in the range of 30 - 60 ms. 18. A nethgs
according to Caim 17, wherein said conveying vel ocity i< Januagy¢P04s ny s,
19. A nethod according to Claim18, wherein said conveying velocity is in
the range of 40 - 60 nis. 20. A nethod according to any one of Clains 9 -
19, wherein a pneunatic conveyance neans configuration and a nass airfl ow
val ve are sel ect eBigueh I heffiowsaiad viielvanEnthe deest fde d4M dd Sdtapsbgr ence
t hrough said duct nmeans, cone into contact with any inner surface of said
duct neans. 2Zie #nd cecexiti ban®intesmatderddrt .accor dance with the nethod of
any one of Clains 1 - 20, wherein said extruded tobacco filanment is of
rectangul ar or sdilEeverogssseblé oneferatZe) anuety12004 2ésgact Aot 0BagKo
filament made in accordance with the nmethod of
part of the apparatus shown in the figures have been conserved
between the figures.
As shown in Figure 1, the apparatus 1 comprises a twin-
screw extruder 2 (manufactured by APV Baker, of Peterborough,
U.K., under Model designation number MPF50-15) including a die
3 and a barrel 4. The extruder die 3 is mounted at the outlet
end of the barrel 4 of the extruder 2. A steam extraction'
unit 5 is located above the extruder die 3 and is operable to
remove steam issuing from the die 3 during the extrusion
process. The apparatus 1 further comprises pneumatic
~ conveyance means including a gaseous medium (i.e. air) duct
means 6 extending from a position adjacent to the extruder die
3, and gaseous medium transfer means 8. As may be seen from
Figqures 1 and 2, the duct means 6 comprises at the upstream
end thereof a curved inlet portion 6'. The duct means 6 is of
an oblong crose-section, the major dimension of the cross-
section extending perpendicularly to the view depicted in
Figure 1. The gaseous medium transfer means 8 comprises
suction means provided by a suction fan. A cool air intake
port 9 is in communication with the duct means 6 at the lower

end thereof, which air intake port 9 is operable to allow

cooling air to be drawn into the duct means 6. A cutting means



any one of Clainms 2 - 21, wherein the cross section of said filament

foll ow ng draw down thereof, has dinensions of about 0.7nm by about | mm
23. A tobacco filanent according to Caim22, wherein said dinmensions are
about 0.3mm by about 0.8mm 24. An extruder die plate conprising die
orifices) said die orifices being of a generally square or rectangul ar

configuration, and the sides of the square or rectangl eﬁj ng corﬁgﬂée, sai d
orifices being arranged in one or nore rows across the g ) sai d

die orifices being configured such that,,in operation, each fil anment of a
plurality of filaments issuing fromsaid orifices is maintained out of
contact with each of the other filanents. 25. An extruder die plate
according tol® aim-24 merwi puskex dise sotibtedsimrghardughgedanh @ sidigl e
row across said die face. 26. An extruder die plate according to Caim 24,
wher ei n sai didli ecerighlces tr e ety arfded iextruded owseserssusad d thleadaxe.
27. An extruder die plate according to any one of Cains 24, 25 or 26,
wher ei n sai df &l amegtisf | des iate aprapbeles nofucHidamantmry t hatonbeltaxteduded
filaments issuing therefromare in a side-by-side array. 28. An extruder
die plate ackoraiiasg nxedmsy de of I@lcaiperabed t dn2Zhewkdacki neae €xiie faace of
said die plate is oblong in configuration. 29 January 2004 28

particle/air separator 11 whereby air £lowing through duct

means 6 is separated from the particles of .filamentary

recongtituted tobacco product 12 and any other particulate

matter being conveyed through the duct means 6. The

filamentary tobacco product 12 is conveyed through an air lock

13, i.e. a rotary air lock, to feed means 14, which feed means

14 conveys the filamentary tobacco product 12 to a eilo (not

shown) .

In Figure 2 an alternative apparatus to that of Figure 1

is shown, wherein the duct means 6 is orientated such that the

filamentas 7 are transferred in a direction longitudinal of the

filaments 7 away from the die 3 in a substantially horizontal

plane. This contrasts with the apparatug 1 of Figure 1 in

which the duct means & is orientated such that the filaments 7

are transferred, at least over a portion of the duct means 6,

in a substantially vertical plane. The apparatus of Figure 2

otherwise resembles that depicted in Figure 1 excepting that

in Figure 2 the apparatus 1 comprises a storage container 15,

in to which container 15, in operation of the apparatus 1, cut

- product 12 is pneumatically conveyed. .



29. An extruder die plate according to any one of Cainms 24, 26, 27 or 28,
wherein the die orifices are arranged in two, upper and | ower, |ongitudinal
rows, the orifices of the upper row being vertically out of registration
with the orifices of the |Iower row 30. An extruded reconstituted tobacco
filament, wherein said filanment is of a substantially rectangular or square
cross-section, said filanment conprising a cellular interjor and i, nt egr al
skin extendi ng over at |east the four sides of said fil gr?ﬁ'[ﬂnuaﬁ%g%
extruded reconstituted tobacco filanment ggcording to C aim30, wherein the
cross-section of said filanment has di nensions of about O0.7mm by | nm 32. An
extruded reconstituted tobacco filament according to Claim31l, wherein said
di mensi ons are aboutiew 3ain bye abvert 0£8emm 3 330fAthe| dienBarly redwomstitt ut ed
t obacco product consisting of lengths of filanents according to C ai m 30.
34. A fil aneht@se rfecodst irubedseebacmr phiaduet 3 actr diigg 3t 65 Pudi B3I

wherein said product has a filling value in the range of about 3.8 to about
5.0mi / nmy. 3%LtA fi IdiveRLaEy oécorsti teniddceebdéco Mi'oducOndrcer dimgllt o
Claim 34, wherein said filling value is in the range of about 4.Omi/ng to

about 4. 6nmi PwEPer o Piuamiiroed 1O, 3B Audvd deemt depieeednist | Fidwes

t obacco product according to any one of Clains 33 - 35 and having a density
in the range®of BEeRHenL50-heyddaB3t b= abbut £HO0 myoviged 3TitA F jfatmdntafr y
reconstituted tobacco product according to Claim 36, wherein said density
is | ess thana%gupnﬁo@uﬁérﬂ@n.e_}{it orifices 16, 1le6', Thus, a plurality of

reconstituted tobacco filaments 7 are co-extruded. Each exit
orifice 16, 16' of the die 3 is of a generally square or
rectangular configui‘ation, the sidea of the square or
rectangle being concave. By use of an appropriate concavity
in relation to the degree of expansion of the extrudate upon
exit thereof from the die 3, there may be produced filaments 7
the cross-sectional shape of each being a  substantially
straight sided square or rectangle. The exit ‘orifices 16, 16°
of the die 3 are arranged in such a manner that the filaments
7 issguing theref;*:om are in a side-by-side, horizontal array.
Each filament 7 of the plurality of filaments 7 is maintained
out of contact with each other of the filaments 7. The die 3
is of oblong configuration and the exit orifices 16, 16' are
arranged in two, upper and lowelf, longitudinal rowd across the
face 3'. The orifices of the upper row 16 are vertically out
of registration with the orifices of the lower row 16', as can
be seen from Figure 3.

In operation of either of the Figure 1 or the Figure 2

apparatus a dry mixture of 80% particulate tobacco dust, 15%




38. A nethod according to any one of Clains 1 - 20, in conjunction with an
extruder die plate of any one of Clains 24 - 29, wherein the concavity of
said orifices of said die plate is such that there is produced a fil anent,
t he cross-sectional shape of which is a straight-sided square or rectangle.
39. A nethod according to any one of Clains 1 - 20 or Claim38, wherein a
plurality of reconstituted tobacco filanments are co-extr dgd b& gﬁ ns of a
die conprising a plurality of exit orifices. 40. A nmeth f §4to
Claim38 or 39, wherein the exit orifices,of said die are arranged in such
a manner that the filaments issuing there?rom are in a side-by-side array.
41. An extruded filanmentary tobacco pneumatic conveyance neans conpri sing
i n conbi nat i ehagaseand Fediaddulpaisfemderans énd duct ymansf wheutr afsf er
means bei ng operable to cause transfer of gaseous nedium as a continuous
f1 ow t her eof kaflhewughot hbedestrydsans?. andl &reéxtniiderlnot 28hdariuar® 2904 30
conprising a die plate arranged to produce a plurality of filanents,

wherei n the fntewdend ceryagdteduttednehnsmistposithironegd adjesdeptipéo (wai d
extruder die plate such that when said filanents energe from.the die
orifice, said#@hé¢¥laneat shar éntendedd of anls¢ ebaexkl n aofli thet evrridmyiz.udi nal
of said filanments away .fromsaid die plate under the action of said

conti nuous f Wavwenf dyawe olsomedi tankt hiteg sheand iduch] exaes  atwmreretre af
plurality of filaments are able to travel side-by-side of one another

t hrough sai daldertt , 2% giaf hovmy épem ctherdansebet ngndec dthed aottiwn t df sai pui e

pl ate, and effecting draw down of said filanent such that the

cross-sect i ofladt dihmsndi.onSinfladiyd Gilveeerlt im dreredutem «4Zurpheextanided
filamentary tobacco pneumati c conveyance neans according to C aim4l,

wherei n sai d{i¢it eghew) ofind is injected into the barrel 4 at a rate of
about 5 kg/hour. Thé total water in the wet mix in the barrel
4 may, for example, represent 16% by weight.of the wet mix.

The barrel 4 is provided with heating means (not
depicted} by the operation of which a desired temperature
profile can be maintained along the barrel 4. The barrel
temperature may, for‘example, be maintained at 40° Celsius at
the inlet end increasing to 95% Celgius at the outlet end.

The pressure within the extruder is maintained at a.high
epough value to ensure that water therein remains in the
liquid phase. A pressure within the range of 500 psig (3,400
kPa or 34.5 Bar) to. 2000 psig (13,600 kPa or 137.8 Bar) may

- thus be umed, such as 1000 psig (6,800 kPa or 68.9lBar) to
1500 psig (102,000 kPa or 103.4 Bar}.

At these temperatu:é:es and pressures the starch fed to the
extruder 3 is caused to gelatinise.

Az the extruded filament 7 issues from the plurality of

exit orifices 15, 16', water therein flashes off to steam, as



said duct neans is |located within about Snm - 20nm from sai d extruder die.
43. An extruded filanentary tobacco pneumati ¢ conveyance neans according to
Claim42, wherein said inlet end of said duct neans is |located within the
range of about | Omm - about 15nm ffom said extruder die. 44. An extruded
filanmentary tobacco conveyance neans according to any one of Clains 41 -
43, wherein said side-by-side arrangenent is horizontal 29 Ja 8 ry 2004.
31 45. An extruded filanentary tobacco pneunatic conveygﬁc@q‘r@%g 2cor di ng
to any one of Clainms 41 - 44, wherein sai duct nmeans has an obl ong
cross-section suitable to allow a plurality of filaments to travel

si de-by-si de of one another through said duct. 46. An extruded filanentary
tobacco pneurtat¥esweldn Ry afié ehmbhns caceer satgonal asyamneobf ea@iai fislagent 45,
wherein said die plate is that of Clains 24 - 29. 47. A snoking article
conpri si ng a FHAGRENtHYy Fecondaneherd tdishecthalr obdiet rgsedkdihg cresany one
of Cainms 33 - 37.
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N?QQR die 3 at a total mass rate of about 157 kg/hour, the

linear speed of each extruded filament 7 being about 1

metre/second. The steam extraction unit 5 removes the fléshed

off steam.

The filaments 7 issuing from the orifices 16, 16' are

directed into the duct means 6 and are transferred through the

duct means 6 in a direction longitudinal of the filaments 7

away from the die 3. Upon entry of the filaments 7 into the

duct means 6, the filaments 7 become entrained in a continucus

stream of air flowing through the duct means 6. Thus the

filaments 7 are pneumatically conveyed through the duct means

6. 'The airflow in the duct means 6 is effected by the suction

fan 8. During conveyance of the plurality of filaments 7 in

the oblong duct means 6 each filament 7 of the plurality of

filaments 7 is maintained out of contact with each other of

the filaments 7. Thus, adherence of the filaments 7 one with

another is avoided.

The filaments 7 are drawn down to reduce the cross-

sectional dimensions thereocf. The draw down is effected as a
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effective to tension and draw down the filaments 7 is in the
range of about 60 metres/second to about 189 metres/second
when the extrusion vélocity ig about 1 metre/second. Such an
airflow velocity is provided at least at an initial portion of
the duct means 6, in order to effect draw down of the
filaments 7 issuing from the orifices 16, 16 of‘die 3. ‘Draw
down of the filaments 7 is effected until the required cross-
sectional size of the filaments 7 is reached. The velocity of
the airflow in the duct means 6 downstream of the initial draw
down portion of the duct wmeans €6 is suitably at least 35
metres/second, and may be about 50-60 metres/second. Thia
reduction in airflow velocity is achievable by arranging' that
downgtream of the draw down portion of the duct means 6, the
cross;-sectional area thereof is greater than at the draw down
portion. A downstream airflow velocity such as 35
metres/second 1s suitable for transportilng the filaments 7
without substantial draw down thereof. Thus the cross-
gectional dimensicons of the filaments 7 remain constant

following the draw down step. The filaments 7 subsequent to
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draw down are conveyed at a rate of, for example, about 2
metres/second. |

The filaments 7 are cut transversely at intervalsg of
about 30mm along the length thereof by the cutting means 10
thus to provide a product 12 constituted of filamentary
particles of reconstituted toba;::co. This cutting step takes
place subsequent to the reduction in the cross-sectional
dimensions of the filaments 7. The particulate product 12 is
then pneumatically cronveyed at about 20 metres/second either
to an air lock 13 (Figure 1) or directly to a storage
container 15 (Figqure 2). Silo feed means 14 may be situated
downstream of the air lock 13. The particles of the product
12 and the conveying air are separated by way of an
air/particle separator 11.

The method may further comprise an .e.nhanced cool-iné step,
whereby cooling air is brought into contact with the extruded
filament '7 to effect cooling thereof. The cooling alr enters
the duct means €6 through the cool air intake port 9. If
deemed appropriate a plurality of cool air intake ports may be .
provided. Suitablyr, the cross-sectional area of the bore of
the cool air intake port 9 is the same as that of the bore of
the inlet portion 6' of the duct means 6. Advantageously, the
sum of the cross-gsectional area of the intake port 9 and that
of the inlet portion 6' is equivalent to the cross-sectional

area of the run of the duct means 6 extending immediately
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downgtream of the inlet portion 6'. Preferably, the air flow

through the ccoling air intake port ¢ is adjustable; for
‘example a position adjustable baffle {not shown) may be
located in the cooling air intake port 9, which baffle is
operable to variably control the air flow rate through the
intake port 9. Advantageously, the temperature of the
frilaments 7 at the cutting means 10 should be low enough to
ensure that the extrudate does not f‘oul the cutting means 10.
The temperature of the filaments 7 at the cutting means 10
ghould be between 30° and 50° Celsius. |

By way of example, the cross-sectional area of each of
the intake port 9 and the inlet portion 6' of the duct means 6
is in the range of about 10 cm® to about 20 cm®, the cross-
sectional area of the duct means 6 at the aforementioned
initial draw down portion thereof is in the range of about 20
_cm® to about 40 cm’, and the cross-sectional area of the duct
means 6 at the cutting means 10 is in the range of about 250
cm® to about 400 cm’.

The cross-sgection of eaﬁh filament 7, following draw down
thereof, hasg dimensions of, for example, about 0.7mm x about
lmm. The particles of filamentary tobacco product 12 (i.e.
the portions of the filament 7 post-cutting) are egch of a
length, for example, 'in the range of about 30mm, The
resultant filamentary reconstituted - tobacco  product 12

consists of particles each of which particles 12 is
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constituted by a length of a filament 7 and thus comprises a
cellular interior and an integral skin extending over, when
the particle is of a square or qblong ¢crogs-gection, at least
the four longitudinal sidés of the particle.

The extruder may be any extruder suitable to provide a

range of throughputs. The throughput may be up to 300 kg/hr,
a suitable extruder for which throughput being the Bihler DNDG
62. Increasing the throughput of the extruder will require
consequential increases in the gaseous medium transfer means,
such as an increase in power of the suction fan up to about 75
kW - about 100 kW for a throughput of up to about 300 kg/hr.
A throughput of about 150 kg/h;.would require a suction fan of
about 45 kW.

In an alternative arrangement of the subject invention
the pneumatic conveyance means may additionally comprise
prieumatic jet means. It is preferred that the pneumatic jet
meang are located adjacent to the extruder barrel such that
when the filament emerges from the die orifice the filameﬁt is
readily transferred in a direction 1longitudinal of the
filament away from the die under the action of the continuous
flow of gaseous medium provided by the pneumatic jet means,
into and or throughvthe duct means.

Alternatively, the prnieumatic gonveyance mweans —may

comprise compressed alr jets. In this altermative arrangement

of the subject invention, compressed air may be ‘delivered from
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the compressed air Jjets in controlled pulses or as a
continuous flow such that when the filament emerges from the
die orifice, the filament is transferred in a direction
longitudinal of the filament.. The compressed ‘air may be
delivered so as to separate the filaments from 6ne ancther and
to transfer the filaments in a side-by—side array. it is
preferred that the compressed air jets are arranged relative
to the barrel of the extruder éo as to provide compressed air
substantially tangeﬁtially to the filament £flow direction.
Alternatively the compressed air jets may be arranged so as to
deliver air through the die plate by means of at least one die
orifice. It is preferred that the die orifices are other than
thoée through which the filaments are extruded.

In a further alternative arrangement of the subject
invention using compressed air jetge the pneumatic conveyance
means'may optionally comprise the duct means.

The compressed air jeta may be so arranged as to provide
means for breaking the filaments into discrete elements of a
controllable size and transferring the elements away from the
die orifice.

In the arrangements of the subject invention using
compressgad ai;,.the air is supplied at a pressure in the range
of about 1 to about 200 bar, and is preferably in the range of

about 5 to about 10 bar.
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CLATIMS
1. A method of handling an extruded reconstituted tobacco

filament downstream of die means through which said
filament is being extruded, wherein said filament is
transferred in a direction longitudinal of said filament
away from said die by pneumatic conveyance means, said
conveyance means being located outwith said die plate,
and effecting draw down of said filament such that the
cross-sectional dimensions of said filament are reduced.

2. A method according to Claim 1, wherein said extruded
filament is cut transversely at intervals along the
length thereof into a plurality of elements.

3. A method accerding to Claim 2, | wherein said elements are
cut at intervals in the range of about 10mm to about
50mm.

4, A method according to Claim 2 or 3, wherein said extruded
filamént is cut subsequent to the reduction in the cross-
sectional dimensions of said filament.

5. A method according to any one of Claims 2 - 4, wherein
cutting means utilised in the cutting step is a rotary
cutter,

6. A method according to any one of the preceding claims,
wherein cooling air is brought intg_ contact with said

extruded filament to effect cdoling thereof.
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7. A method according to Claim 6, wherein the temperature of
said extruded £filament when cut is within the range of
about 20° to about 60° Célsius.

8. A method according to Claim 7, wherein said temperature
is in the range of about 30° to about 50° Celsius.

9. A method accordiné to any one of the preceding claims, .
wherein paid pneumatic conveyance means comprises gaseous
medium transfer means and duét means, gaid tranafer means
beiﬁg cperable fo cauge transfer of a gaseous medium, as
a continuous flow through said duct means.

10. A method according to any one of the preceding claims,
wherein the transfer in a direction longitudinal of said
filament is initially perpendicular to the die face gf
said die means.

11. A method according to Claim 10, wherein after the
transfer perpendicular to the die face, the transfer is
in a substantially horizontal or vertical plane.

12. A method according to any one of the preceding claims,
wherein draw down of said filament ie effected by the
velocity of the gaseous medium flowing in a direction
which corresponds with the transfer direction of said
filament being greater than the extrusion wvelocity.

13. A method according to Claim 12, wherein said velocity of

said gaseous medium is in the range of 60-180 m/s.
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14.

15.

16.

17.

18.

15.

20.

21.

A method according to Claim 13, wherein said velocity is
at least 100 m/s. |

2 method according to any one of Claims 11 - 13, wherein
the draw down of said filament is enhanced i)y tensioning
gaid filament further by drawing said filament over
tensioning means.

A method according to Claim 14, wherein said tensioning
means is a driven roller.

A method ’accord'ing to any one of the preceding claims,
wherein the conveying velocity after draw down of said
filament is in the range of 30 - 60 m/s.

A method according to Claim 17, wherein said conveying
velocity is at least 35 m/=s.

A method according to Claim 18, wherein said conveying
velocity is in the range of 40 - 60 rﬂ/s.

A method according t-;o any one of Claims 9 - 19, wherein a
pneumatic conveyance means conflguration and a mass
airflow wvalve are selected such that said filament (s}
does not, in its transference through said duct wmeans,
come into contact with any inner surface of said duct
means.

A tobacco filament made in accordance with the method of

any one of Claims 1 - 20, wherein said extruded tobacco

filament is of rectangular or sguare cross-section.

103({
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22. A tobacco filament made in accordance with the method of
any one of Claims 2 - 21, wherein the cross section of said
filament following draw down thereof, has dimensions of
about 0.7mm by about lmm.

23. A tobacco filament according to Claim 22, wherein said
dimensicns are about 0.3mm by about 0.8mm.

24, An extruder die plate comprising die orifices, said die
orifices being of a generally square or rectangular
configuration, and the sides of the square or rectangle
being concave, said orifices being arranged in one or more
rows across the die face, and said die orifices being
configured such that, in operation, each filament of a
plurality of filaments isgsuing £from said orifices is
maintained out of contact with each of the other filaments.

25. An extruder die plate according to Claim 24, wherein said
die orifices are arranged in a single row across said die
face.

26. An extruder die plate according to Claim 24, wherein said
die orifices are arranged in two rows across said die face.

27. An extruder die plate according to any one of Claims 24, 25
or 26, wherein said.die orifices are arranged in guch a
manner that the extruded filaments issuing therefrom are in
a gide-by-side array.

28. An extruder die plate according to any one of Claims 24 to
27, wherein the exit face of said die plate is oblong in

configuration.
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25. An extruder die plate according to any cone of Claims 24,
26, 27 or 28, wherein the die orifices are arranged in
two, upper and lower, longitudinal rows, the orifices of
the upper row being vertically out of registration with
the orifices of the lower row.

30. An extruded reconstituted tobacce filam=nt, wherein s=aid
filament 4is of a substantially rectangular or séuare
cross-gection, said filament comprising a cellular
interior and an integral skin extending over at least the
four sides of said filament.

31. An extruded reconstituted tchaccoe filament according to
Claim 30, wherein the cross-section of said filament has
dimensions of about 0.7mm by lmm.

32. An extruded reconstituted tobacco filament according to
Claim 31, wherein said dimensions are about 0.3mm by
about 0.8mm.

33. A filamentary reconstituted tobacco product consigting of
lengths of filaments according to Claim 30.

34. A filamentary reconstituted tobacco product according to
Claim 33, wherein said product has a filling wvalue in the
range of about 3.8 to about 5.C0mm3/mg.

35. A filamentary reconstituted tocbacco product according to
Claim 34, wherein said filling wvalue is in the range of

about 4.0mm?®/mg to about 4.6mm?/mg.
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36, A filamentary reconstituted tobacco prodﬁct according to
any one of Claims 33 - 35 and having a density in the
range of about 150 mg/mm® to about 600 mg/mm?.

37. A filamentary reconstituted tobacco product according to
Claim 36, wherein said density is less than about 400
mg/mm3 .

38; A method according to any one of Claims 1 - 20, in
conjunction with an extruder die plate of any one of
Claimg 24 - 29, wherein the concavity of said orifices of
said die plate is guch that there is produced a filament,
the cross-secticnal shape of which is a straight-gided
sguare or rectangle.

32. A methed according to any one of Claimas 1 - 20 or Claim
38, wherein a plurality of reconstituted tobacco
filaments are co-extruded by means of a die comprising a
plurality of exit orifices.

4C. A method according to Claim 38 or 39, wherein the exit
orifices of said die are arranged in such a manner that
the filaments issuing therefrom are in a side-by-side
array.

41. An extruded filamentary tobacco pneumatic conveyance
means comprising in combination gaseous wmedium transfer
means and duct means, the transfer means being operable

toc cause transfer of gaseous wedium, as a continucus flow

thereof, through the duct means, and an extruder
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filaments, wherein the inlet end of said duct means is
pesitioned adjacent to said extruder die plate such that
when said filaments emerge from .the die orifice, said
filaments are readily transferred in  a direction
longitudinal of said filaments away from said die plate
under the action of said continuous flow of gaseous
medium through said duct means, wherein a plurality of
filaments are able to travel side-by-side of one another
throcugh said duct, saidﬁ conveyance meansg being located
outwith said die plate, and effecting draw down of said
filament such that the cross-sectional dimensions of said
filament are reduced.

42. An extruded filamentary tobacco pneumatic conveyance
means accerding to Claim 41, wherein said inlet end of
sald duct meang is located within about 5Smm - 20mm from
said extruder die.

43. An extruded filamentary tobacce pneumatic conveyance
means according to Claim 42, wherein said inlet end of
said duct means is located within the range of about 10mm
-~ about 15mm from =said extruder die.

44, An extruded filamentary tobacco conveyance means
according to any one of (Claims 41 - 43, wherein said

side-by-side arrangement is horizontal.
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gsaid duct means haa an oblong cross-section suitable to
allow a plurality of filaments to travel sgide-by-side of
one another through said duct.

46. An extruded filamentary tobacco pneumatic conveyance
means according to any one of Claims 41 - 45, Qherein
said die plate is that of Claims 24 - 29.

47. A smoking article comprising a filamentary reconstituted

tobacco product according to any one of Claims 33 - 37.



