2266833 " | MPROVEMENTS RELATI NG TO TOBACCO RECOSTI TUTI ON' The invention the
subj ect of this application relates to tobhcco reconst have
been many prior proposals for the production of toba002265833
utilisijng particulate tobacco. According to these proposals, the

particulate tobacco may be derlved froma maste product of snDklng article
manuf act uring proocepgs ) AP pl e, or

may be obtai ned by gr| ndi ng Tam na or stem por ons. The
materi al s produced fromthe particulate material may take the formof flat
webs or sheets, rods, filaments or hollow cylinders. Processes

produci ng these Théeinwbationethensubjecteiof ridilid capplicdbion relates.
reconstitution processes. It has been pr oposed to oper at e

t obacco recorke itebaceoprecenstitubipnoduce materials which can be used as
snoking articles. Thus if the material 1is produced as a rod of open
cel | structure, ofTisemed haveer kegn |manys wiewugpropesalsat for rthecan
be snoked as a snoking article having a Ilkeness to a cigarette or a_cigar.

It has thoug@?ﬁ@%&%l of 5@Bﬁc§F’o§’é§@§ ﬁ#%ﬁhbﬁ%n@fPFEBA%éate
reconstltutlon rocesses shoulg be utiljsed, . after. - having been cut or
shredded, ®1 t uehecorging. o Ehepe P’f?ﬁms%lﬁwem%nﬁii CiFBARES

articles. furt her aconstituted .tobacc ter al s when
"n web of sheé?ha%? ey, BE defliued “BPohc1% SRgbh o wureE: S shokihg
article manu_fact'urinq processes, cigarette manufacturlng

A  processes for example, or may be obtained by grinding

aer rimp. ¢
o

.r"“'tobacc'o leaf lamina or stem porﬁions. The materials

produced from the particulate material may take the form

of flat webs or sheets, rods, filaments or 'hollow

S cylinders. Processes’ ‘producing these materials are
commonly referfed to as tobacco reconstitution processes.

It hés been proposed to ~operate tobacco

reccnstitutia_n'- processes to produce materials which can be

used as sméking articles. Thus if the material is

\ | produced as a rod of open cell structure, of 8mm diameter

say, it has been suggested that the rod can be smoked as a

smoking article having a likeness to a cigarette or a

cigar. It has though 'niore usually been proposed that the

products of tobacco reconstitutlon processes should be

utilised, after having been cut or shredded as

' constituents of cut filler for conventional smoking

articles. A further use for reconstituted tobaéco

materials, when in web or sheet form, is as smoking

article wrapping materials.



&

2 Components additional to tobacco which have been proposed for
I ncl usi on in materials pr oduced 2 by reconstitution processes are
wat er; binding agents, e.g. pectin, starch, pullulan and cellulosic -
bi nders; fillers; hunectants; expansion agents; reinforcing agegL§,

and flavourants. A prior proposed expansion process by the applicants was
di scl osed i n Cémponents Spedd it banabnstdlostolladfd OiRcnthave0oé#vOB.  The
process invol ved feeding a mxture of partlculate t obacco, starch and

bi nder, p¥eposed adtori oringlusien tolmn aratexialso mmdumedt shmet form
extrudate the extrusion being carried out under such conditions that the
ext r udatzeeenrskitution oproscessesn peavateriarbindings agentsxi teo¥ifice of

t he extruder, die. The descrlptlon of _these patent specificatjons are

|ncorporEE‘é§P-lher§FﬂrS§}rr PrIes Ind celiniemie hisders; fiibazes

accordi e present invention,shoul d .be rised of materials
which r ? %xt r G¥RRBS LB abRgeBFSte; ﬁﬁm% 3IeNR pI3RYj ¢ phase
t her eof . The ex rudate shoul d exhibit a degree of plasticity and may also

exhi bit Eﬁ%@f?ﬁ?? *The tobacco mxture subjected to the expans;gn ]
xii bi s proboPrigE BifpdseS ShatfoR BrotRke B %es%éé%i;%%?‘éccord: g
to the g‘f &5 8k sb1YERA | nvgkt PRt °s€&é Efcé@f ﬂéaﬁ’ogo""'é Hdcessp!t 1s an

obj ect. t he presen fon to € a to acco sheéet recons |tut|on

B;?ﬁgss ﬂﬁhcﬁ hﬂiobﬁﬁéateﬁhﬂr§Wo@@§% InvdiS e ifdiifiiny 4 Npitkave dgpn step
partlculate_tobasco, starch and blnder, with the addition "'&)
| of.water to an extrﬁder to provide a,sheet form extrudate,
the extrnsiontbeing carried out under such conditions that
the extrudate essumes a cross-section greater than that of
the exit orifice.of the extruder die..'The description of
these patent speciflcations are incorporated herein by
reference. o

Any extrudate t¢__pe proqessed-_according to the
.present invention should be'ccmprised.of materials which
render the extrudate capable of_being drawn down in the o
plastic phase thereof. The extrudate should exhibit a
degree:oi plasticity and may also exhibit elasticity.

The tobacco mi#ture subjected to the expansion
process descrihed in the UK specifications above provides
extrudate which exhibits properties which render it
suitable eto_ be pfocessed according to the ©present
invention in order to enable.the draw dawn process.

It is an object of the yresent invention to provide a
tobacco sheet- reconstitution process which incorporates

draw down of the extrudate, the draw down step being



¥ assi‘sted by a hjgh degree of contact between the surface of the draw down
means and the extrudate. The contact begween the extrudate and the draw
down nmeans may al so be known herein as 'wap-around' . The present

i nventron provides a tobacco sheet reconstitution process, wherein a
sheet &f tobacco- containing extrudate is extruded from an extruder die,

th trudatg_j tigCs. . ' ' 0 J,ed

thi ckness ¢ Harsbrtal BYIH JisdoaBakes 3, SonbhB  piRRer” G Sirate
around more sAARNCLhGWARAN FEARS. drd ChEWARMUGIRAIS COBY | SbRgapR! e
t han one draw down druns, the draw down druns being arranged on parallel

I'ongi t udi nal pa¢pseRNEnd! RIUAaRE Aiq Send draw devh dedie BRIyIGlasabed
above anot her ~of said draw down drunms, the extrudate being in contact with

t he surface lohowh hePeinoas ohrap-arsund‘than one draw down druns over at
| east 50% of the surface thereof to provide a high degree of contact of the
extrudate with thehdr apresentdr uirsrersiibri hepsovides of t Hwhiagoow doshedtuns
being flat and snooth. Suitably the surface of the drunms is flat and snooth
in order to pecerstithbion| | processoi srhereimrtacl sheet t sifaccbobaeeadat e
material in depressions in the surface of the draw down drun(s), such as
m ght occur eprhainimanestrudake Asyexsradeddran an rewtrudsrfdiap| fhenhe
draw down neans conprises a first draw down drum which drumis, suitably

paired with 2xtEgdaRe| dfyctlie aREASE LG RPIRMn TAFERPIARANEEGEBUL]I T hEO
first and seggggcgrgﬂ/ed%mcﬂ%ggss %L%rderoif\f?r%h@/ &AW Sown being assisted
L, by passing the extrudate around more than orie draw down
means, the draw down means comprising more than one draw
down drums, the draw down drums being arranged on paraliel
longitudinal axes and at least one of said draw down drums
beinq ‘located above another of said draw down drums, the
extrudate being in contact with the surface of at least
one of said more than one draw down drums over at least
50% of the surface thereof to provide a high degree of
contact of the extrudate with the draw down drums, ahd' the
s_urféc_e. of the draw down drums being flat and smooth. |

Suitably the surface of the drums is flat and smooiﬁh
in order to prevent the collection of small partiéles' of
tobacco extrudate material in depressions in the surface
-of the draw down drum(s), such as might occur with a dtum
-or drums having a knurled surface.

- Preferably the draw down means comprises ‘a first
draw down drum, which drum is suitably paired with a
second large diameter draw down drum. Advantaéeously the
first and second draw down drums are driven by common

drive means at a common linear speed. Suitably the linear



Ll

drive neans at a common |linear speed. Suitably the linear . 4 speed is-
within-the range of 10-100Mmn. and is advantageously about.30n nin.
Advant ageously, there is a high degree of wap-around of the extrudate
about the cylindrical draw down neans. Advantageously the extrudate'{g,él_sses_
fromthe exit of the extruder die to the first draw down drum over a

smal | er Seupet exor ol Stnin WILGR T oldife e SU{A gt SRR 0

Preferab aw-down .neans i S provide th wate I111ng an

ci rcul alddhrBatousIHi 4BGLY BbR/RiAS OfadRhiddedudtiid, Sepepd diavy down
drums is determned by the requisite degree of cooling of the extrudate
whi ch | aigudegttee ofe wr@p+SFoli® VZzethe tEgtfhnautdovabslitNBehd he -
greater the degree of wap-around which is likely to be required. The
present cylnreivical draw Rdowmprmedankes a tobacco reconstitution draw down
apparatus for carrying out the process as described above, said apparatus
conpri si ng addvantapequsky ther edsrudase passesddfwromethe exifriaf ng nore
than one | arge di ameter draw down drums, the draw down_drums being arranged
on par althe . egtgnced ndieaxte ke atfirgkt dFRe oflowni ddrvmw @RI B uns

bei ng | ocated above anot her qf said draw down_druns, the surface of the
draw dofradris Sdidetatat *dd eTmpoWR1CkheT AL ARF d JHHY driEEARLY e bei ng
arrange%fo_provi.de_a hi gh degree of contact of the surface area of
said drrdfE HRPRIME  extrudate | |

Preferabl_y the draw down means is provided with water
chilling and circulating .mean.s. Suitably the size of the -/
first and second draw down drums is determined by the
requisite degree of cooling of the extrudate which ‘is
:_requiréd. The . smaller the size of the draw down drums ‘

_ 1_:_he greater the degree of wrap-around which is likely to
be required.

| The present invention further provides . a tobacco
reconstitution draw down apparatus. for --carrying out the
process as descri_bed-._ above, said apparétus comprising an
éxtruder, an _extr__ud_e:& die, draw down means comprising
more than one 'la_rge diameter draw down drums, the draw
down drum_s being-l arranged .on parallel leongitudinal axes
and at least one of said draw down drums .being located
above another of said draw down drums, the surface of the
draw down drums being flat and smooth, the draw down drunms
thereby being arranged to provide a high _dégree of contact
of the surface area of said drums - by the extrudate
extruded through said | extruder die when: wrapped around

said drum(s), and the degree of contact by the extrudate



extruded t hrough said extruder die when w apped around said drum(s); and
the degree of contact by the extrudate - 4§ with at |east one ‘of the-draw
down druns thereby being at | east 50% of the circunference of said drum
Preferably the extrudate is in contact wth the surface of the first
draw dowh drum over at | east 55%to about 90% of the circunference of the

d d d Nore . f bl 60‘V d nf,
contacted by {ENCAE, PRECE Bl o SRS SHellR gim dFull! ThEk e G S .

preferably atléa@ﬁgg%f t%% cﬂ_éslﬁpﬂ é][:&ljge[e&en % 1d! érmgont act ed by the

ext rudat e. e ex tel so prefera y in contact W|ththe
surface of the segyde o] @é | gasty rf15 d o% hd he
ci rcunf erence of the drum }?l Vﬂ”é degree contact wit e sur ace of one .

of the draw GuWFLEdINEf MhePF @RS diap aaﬁnda%ﬁe cﬁifexCCH‘E agba¥t! Bsigheo
ot her draw down drum especially if the degree of contact of the extrudate

with the surfassutof giote efhethdlr dirdumiFetende Sobi Glhe Sdyagl caben tdim./5%
The contact with the surface of the druns as used herein refers to  the
contact wit Morespreferablyhatcileastf 603ncxf othe hdrdmuwircumticalence is
Cross-section. In other words, the contact with the surface of the draw
down drum or aémbacted abyi he aekgrudatehand apoyeoprefEraliy eatr ikast
about the draw down drun(s).. Preferably the size of the draw down druns is
within the r &ffo ﬁnQOC?NenQG@Fﬁele%?ablY at least 70% of the drum

circumference is contacted by the extrudate. The

L;g;_ K_x | | extrudate is also preferably in ‘contact with the surfat:e
- of the second draw down drum over at least 45% to .a-b_out
90% of the ecircumference of the drum. The degree of
contact with the surface of one of the draw down dt:ums may
be less than 't_hé degree of contact with the other drew |
-down drum,.' especially if the degree .of contact of the
extrudate with the surface o.f the other draw’ dowh drum is
high, say greater than 75%. |

The contact with the surface of the drums as used
_here-in-_'- refers to the -eontéct' with respect to the
circumference of the dfurq-f in awial cross-section. In
‘other words, the contact with the surface of the draw ddwﬁ
drum or drums is an indication of the wrap-around of ttte
extrudate about the draw down drum(s). | -

- Preferably the size of the draw down drums is within
the range of 30cm - 90cm diameter. o

In order that the present may ‘be easily underst:ood
and readily carri_.ed into effect, reference will now .be‘

made to the accompanying diagrammatic drawing which shows



In order that the present may be easily understood and readily carried into
effect, reference will now be nmade t® the acconpanying di agrammati ¢ draw ng
whi ch shows 6 a tobacco reconstitution draw down apparatus according to
the present invention. The draw ng shows tobacco reconstitution dr awnv,domn
apparatus 1 conprising an extruder 2, such as a twi n-screw extruder.” The

extrudeg £opaBBh TRTASLILILYSH AW Cdown aaﬁpﬂﬁa%ﬁhr W&iord gt to TODacco
in fine particulate form: starch and cellulosic binder in a fornulation

~ such astiessrédefti intntedéent Specification No. 2 201 081Bis fed from
in-feed bin 5 directly to the extruder barrel 3. Water is fed froma water

source 6 throhgh ardwiary | Bhews tiobdwcex reuderstitnrtalor. drégt edowny be
present in the extruder in an anount such that water is present in the
range cippafratug€0% bympeighhg éncexbrxudey 20f stich @’ @xtwimaserewwi t hout
an extrudate -drying -‘step being utilised. optionally, hunectants,

pl ast i céxrgdennd/ dthes ugEradsr aRs compices can hexsxvudederbarek| 33 from a
source 6' through a feed |line 7' or the |n feed bin 5 The barrel 3is
provi deddi 2R RERUAGTNEHSs 4+ noToRABHR) 1npfinge RiFer At ate L mnch a

desi red te erature e .can, be .mai nf ai ned _al on he barr The
barr el ch,:el&xlpg&py WPPIFFI H‘Fél Pan&@rB‘Pq%%[lanr] (A tﬁﬁ i nl et

S el Sy Dl e rt A O B 1

the Ou%f&me%-feed bin 5 dirgct-ly_ to the extruder barrel 3. o -
Water is fed lfrom a water source 6 thrpugh a feed line 7 v |
to the extruder bé.z_'rél 3. |  Water méy .be present in the
.;extruder in an amount such that wat_:_e_t‘ _.I_is present in the
range_. of 5% to 20% by weight (wet basis) of the cut
'extrﬁdat_e, _withclmt. _._ap exti'udate_ drying. step being
utilised. Optionally, humectants, pl&fsticisers- and/or
sugar may _also be fed to the- extrude_r_ barrel 3 from ‘a
éoﬁrce 6' through a feed line 7! br the in-feed bin 5.

The barrel 3 is provided with heating means (not
shown) by the oﬁeration of which a desired temperature
.ﬁrofile can be inain_tained along the barrel 3. The barrel
temperature is suitably within the range of 25°C at.the
ihle_t end and 135°C at the outlet ;eh_dj. The barrel
tel.npelrature. may, for example, ‘be main_ta:_i.’ned at 40°C at the
inlet end increasing to 95°C at the outlet end. .

The pressure within the extruder must be maintained
at a high ' enough value to ensure tha_t water therein
remains in the iiquidl phase. A pressure ‘range of 500 psig
f3-.40-0 k_Pa) to 2000 psig (13600 kPa) -has been found-to.be'.

suitable.



Thie pressure within the extruder nust be maintained at a high enough
value to ensure that water therein remais in the liquid phase. A -
pressure: range of 500 psig (3400 kPa) to 2000 psig (13600 kPa) has been
found t;p -be suitable. 7 At these tenperatures and pressures the starch
in the t©bacco fornmulation is caused to gel atinise within the extruder 2.

At the outlet endpdf tHHtsdHdmperatids dia "BraLEEras Kk’ ¥ircrlifh '&;e

which die has an exit orifice of horizontal slit formation. As the

extrudate 8 itobaetd r gormbaationsd, iSorEauMidr toh §hRatihisdatwithihastigs of
f to steam as a result of which the cross-section of the extrudate 8

becones greaestriider 2he cross-section of the exit orifice of the die 4.
There is thus inparted to the extrudate 8 a substantlally cl osed

cel | i nterior s@Atudhe e@utlet jend coHethet barradt 3t kherel lid mowttedtane
of the extrudate may al so- be open cell. What ever the cel |l ul ar structure
the extrudgrsrudemouidie okhi bWwhighasdie t hasthean enp¥itt uorifiiqene of

extruder die 4 has pi caII been found to be about 130Lerr ] C.- The sheet
for m ext r udaP@¥i& °E'reér4 FHFRRALIPN ¢ o B ERA; AETERERES By Asistes freR o

and around gl g8 S RISty SR B Sagtd 1 ol dhaw dow gt
at a conmon E%@Eﬁﬂ Sgsedaotrégﬁi% %Qﬁ’ghﬁcn the cross-section of the
extrudate 8 becomes greater than the cross-section 6fzthe
W . exit orifice of the die 4. There is thus imparted to the
extrudate 8 a substantially closed cell interior
structure. It is to be noted that the cellular structure
of the e'xtrud&_te may also be open cell. Whatever the
cellular structure the extrudate should exhibit
plasticity. _
.- The temperature at the extruder die 4 has typically
been found to be about 130°C. |
The sheet form extrudate is then passed over a free-
running small diameter roller 9 and around two larger
diameter draw down drums 10 and 11 of draw down unit 12.
The draw down drums 10, 11 have a diameter of about 60cm
and are driven at a common linear speed of'abbut 30m/min;
Drum 10 is driven in a clockwise direction and drum 11 is
driven in an anti-clockwise direction as 'viéwing the
accompanying drawing. The surface of each drum 10 and 11
is. smooth, the drum surface being stainless steel.
Cchilled water, either alone or -with other 'coolihg
additives such as glycol, is circulated through the

rollers 10 and 11 from a pumping unit (not shown). The
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Drum 10 is driven in a clockw se direction and drum 11 is driven - in an
anti-clockwi se direction as view g the acconpanying drawing. The

surface of each drum 10 and 11 is smooth., the drum surface being stainless
steel. Chilled water, either alone or wth other cooling addl-twes _
such as glycol, . is ci rcul at ed through the rollers 10 and 11 from a punpi ng

uni t (n@hﬁ&w)uem hfture oF @5€ &19IPEEQ! 8F@n8f 16h8nahhkl ad &gy 10 and
11 is kept within the range of O0C-11C and is usually less than about 8C,

The drwithil0 thed rddgealcf ercanged ama [Hay abkahlhgndgiéssli rlaraxes.

Their |ongitudinal axes are.preferably horizontal. Drum 11 is |ocated
above dbomt B®C. the | ocation of drum 11 bei ng such that the extrudate 8,
when passed from drum 10 to drum 11, is in contact with at |east 60% of

t he circunf efMece dums uniQ0 &pdgi ud a argh de:gawe@f anap paralielof the
extrudate 8 about drum 10. The contact with the circunference of drum 10
may be 2Ongdtudinnl E?%esoTheTlé&H?u@lﬂt‘@lg‘lﬁa§§ésa¥?§rna§ﬁ1m1?fecr@k{1|¥e i nf eed

belt 13.of a fee conve The f.eed conveyor 14 js 05|t|oned W th
r espect hPSl&rqm’ﬁ %1‘ ar?- andife deaeteask @iﬂ"@dat"é’ O & act with

The oxt AGTATES ta%ﬁu ”C“ﬂh S35 Buch dhay ﬁ%ﬂ%ﬁvﬁ 3%62“[ T han 55%

oL ge%%%-%?pefgmea&m? O, Yo B U e A 1

requisi he,ee0lddy 8k ttﬂ% @&tf'd{ﬂxﬂ?&ez}\caé‘dof hgrfiz! rl'édqt.(? ¢§1ve a high
degree of wrap-around of the extrudate 8 about drum 10. _ \)
The contact with the cu:cumference of - drum 10 may be 70%
or even 75%. = The extrudate 8 passes from drum 11 to the
infeed belt 13 of a feed tonveyor 14. The feed conveyor
14 is positioned with_ réspect to drum 11 a-t=such an angle
that the extrudate 8 is in contact with at least 45% of
the c:.rcumference of drum 11. The degree of wrap-around
of the extrudate 8 about drum 11 may be greater than 50%,
. or lg_re_a.ter than 55% of the éirqumf_exence of drum 11.

It has been found t_hat_, provided the degree of wrap-
élround of the cooliﬁg drum(s_) is sufficient to achieve the
requ-J".site cooling of the ex_trudéte 8 and the extrudate 8
itselfl is capable of exl_‘;_:‘.biting plasticity, as ceontraction
and stret_ching of the extrudate. 8 ocecurs, -the extruda_te..é
wili wrap around the _smobth_ draw down drums 10, 11 and
wil_l be driven by the frictional contact between the
surface of the drums 10, 11 and the extrudate 8.. Thus the
need for _nip. rollers to feed_ the extrudate away from the
exit of t_he extruder die 4 can be negated. Crushing

forces exerted by the use of such nip rollers are also



itself i.s capabl e ,of exhibiting plasticity, as contraction and stretching
of the extrudate 8 occurs, the extrudate 8w l|l wap around the snoot.h draw
down druns 10, 11 and will be driven by the  frictional contact bétween
the surface of the drunms 10, 11 and the extrudate 8. Thus the .need for nip
rollers™o feed the extrudate away fromthe exit of the extruder die 4 can

also 0 oy AR [oehiRC Cher LAY d0RdRRE o2 el thldele B05

mai ntai ned. K Bfd SiE Yeq, the  extrudate 8 may ‘be driven successfully
away fromthe exit orifice of the extruder die 4, without the need for the
surface of the dr s@ oI PEndIP)yi datheM t xBUudated’ BENPRLP! | | Yo SCUFivent he
extrudate 8 to the surface thereof. Such securing neans may be, for

exanpl e, a. kmudesk<fullyuaiage. from dichadv@ritigoriifibesush @Reard:anEedSRt

Is that particles of tobacco material can becone |odged in the surface of

t he knurl ed ditien4 nekithputetheuneedi £brcthe sarcheanof thHee dranmsy dto dbe
excess nmoi sture fromthe surface of such druns is also made nore difficult.
The trapped muarided withakeandefori temporapidyi slesunimio haet texttrudatee
reconstituted sheet can significantly affect the taste .

char act eri st i&sto dthe tgargace ughareefpac S¥chngegiring weams may ihed fom
snmoking articles, . such as cigarettes. Furthernore, _when it is _inportant
to maintain f’f?ém]rewl%rk%‘l‘\’é%gdtﬂ:FBRnEBE?aFﬁe pds Sisagvantagegtidh Fugh om

the drum sur fa%eaiardggéleﬂgngo is that particles of tobacco material can

N becore lodged in the surface " of the knurled drum, making
t‘he. drums difficult to clean. The removal of excess
moisture from the surface of such drums is also made more
~ difficult.  The trapped material will also deteriorate.
Particles which attach to the reconstituﬁed éheet .;an
‘significantly affect the téste characteristics of the
extruded tobacco 'material when utilised in smoking
articles, such as cigarettes. Furthermoré; | wheﬁ it is
important to maintain a particular sheet thickness, the
-possibility of material from the drum surface adhering to
~the extrudate 8 is highly undesirable. Such .adhered
-material can contaminate the cutters at the cutting stage.

The extrudate 8 passes from the downstream end of 'Ehe_
"infeed belt 13 between slitters 15 to form longitudinal
.strips of reconstituted sheet material. The slit sheet
‘material then passes between a mult'i-bladed,' rotatably
‘driven ecylinder 16, whereby the slit sheet material is
.severed to provide discrete filaments of a length 6_f 40mn,

for example. The slitters 15 have a distance of about
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the extrudate 8 is highly undesirable. ‘Such adher.ed nmaterial can
contaminate the cutters at the cuttil@g stage.. The extrudate 8 passes from
t he downstream end of the infeed belt 13 between slitters 15 to form
| ongi tudi nal strips of reconstituted sheet material. The slit she®ety
material then passes between a nulti-bladed, rotatably driven cylinder 16,

wher ebyg! HmSbetwabfcleadh! @d’dﬁ'e 'b‘laiﬁé/ ernath tﬂ:ﬁl&(é@@ 8k senet enkleament s of
a length of 40nm  for exanple. ‘The slitters 15 have a di stance of about

10 0. 7nyEbebveABtEtakelntbRakladaatéiidalihiiek oFs £hef driders letingd.
reconstituted tobacco material is of the order. of 1nm The discrete

filaments arghdefdscireteoidamenitay airel depub sy eyreda t conwreyiorp 178. Thi S
. conveying step allows the product to cool to substantially anbient -

t enper aande coftveyled abent s nekipe1B8ed dThisg conveyting stepesdiloysst age to
the chimey of a cigarette nmking machine as particulate tobacco
filler theepraducthdonteedr o sokstantislly rembient ugemperatuxe. t he
extrudate 8 enters the cutters if_ offen about 14% and nore often about
12% | tThasthdanenssnpaghde fackuxing aﬁrbf‘éﬁ?h‘?ﬁnBEPﬁﬁﬁﬁénﬁf B@Ge even
further, cooling of the extrudate and, | oss .of noi iture | pw sheet

moi st ur&%co t sChimpey| o R nan YL S heBRKABES rﬂﬁ‘ Chipe et A%t vel y
around {he coo{lg%ed%%ﬂadovm drl'ier ma-Eeri IS -due to the Ioss of pl astl city

of the BRFFEGH sed’ el af. =

The moisture content of the extrudate 8 as the
extrudate 8 enters the cutters if often about 14%, and \J
more often about 12%.

Itl has been found that, where_ -the 'ambient {:emperature
.effects even further cooling of the. exﬁrud-ate and loss of
ﬁoisﬁure; at low_sheet meisture.cbntenﬁs, i.e. less than
_1b% . the sheet does not run effec-_tively'_ _around the cooled
drav down drums. ‘i'his is due to the leoss of plasticity of

the extrudate.



CLAI M5 1. A tobacco sheet reconstitution process, wherein
tobacco-containing extrudate is extrudpd froman extruder Hlm ““Hli““l‘””“‘
extrudate in the plastic phase thereof is drawn down to reduc

t hi cknegy thereof, the draw down being assisted by passing the” extrudate
around ore than one draw down neans, the draw down means conprising nore

t han-one draw down druns the draw down Vol bei ng arranged on parall el

| ongi tudi nal axes and at | east; gne of aw down druns being | ocated

above anot her of said draw down drums, the extrudate bei ng in contact with
the surface of at |east one of said nore than one draw down druns over at

| east 50% of 1{ he gurf{gBgcébersidet 0 fucvnsta tuti ) B §hdratn ofa the
extrudate with the draw down .druns, and the surface of the. ‘dr aw down druns

being flat and snehebt 2o0f #HRobabeeseohtainihit Uektfrudateesdsaceitiuded 0O
Claim1, wherein said draw down drunms conprise first and second | arge

di anet er draw dowfirdmuren 8xtruderohdizp theorsttirudatos Anociss pdastdiong
to Claim2, wherein said first and second | arge di aneter draw down druns
are driven by conpbaseritherenfisiat dravmbsiewn i &bl yesmeerthe nshickpess. 4.
A tobacco reconstitution process according to Caim 3, \/\herel n said
substantial |y confBRTEPRearthe QxR sAGNR K] ﬁlpﬁe asgigtest bY- PEERiRgn the

--extrudate around more than one draw down means, the
draw down means compris:.ng more than one draw down

(O drums, the draw down drums being arfanged on pérallel
1ongitudiné_1 axes and at least one of said dréw down
drums being located above another of said draw down
drums, the _extrudaté' being in contact with the
surface of at least one of said more than one dfaw
down drums over at least 50% of the surface ﬁhereof
to provide a high degree of contact of the extrudate
with the draw down drums, and the surface' of the draw
down drums being flat and smooth. |

2. A tobacco . reconstituﬁion process according to Claim
1, wherein said draw down drums comprise first - and
second large diameter draw down drums.

3. A tobacco reconstitution process according to Claim
2, wherein said first and second _l'arge diameter draﬁ
down drums are driven' by common drive means at a
substantially common linear speed.

4. A tobacco reconstitution process aécording to Claim
3, wherein said substantially common linear speed is

within the range of 10-100m/min.
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5. A tobacco reconstitution process accordin Claim4, wherein said ~
“linear speed is about 30mmn. 6. $ tobacco u “mr’ ocess
"according to any one of the preceding clains, down, drums
further conprise water chilling and circul ati ng means. s A*tobaép}

" reconstitution process according to any one of Clains 2 to 6, wherelfn the

extrudage iS,i - act .\ a e, fl .| ar | er draw
down d?%'m ov%r&%égtré%%fgggggg{)ﬁﬁ&o%'ﬁea%#é%l&fﬁ#gr g(r??ccejég?féai d drum
8 Alobacgo ygepashi kuikoniAEAsCSpeanCaElhBEytosbhFhih! wherein at

| east 60% of fhe drumcircunférence Is contacted by said extrudate. 9. A
t obaccog | eCOnStbbibren relcRMRAS tRRGON iptbdeaCatidbraitly o %ﬂ% SneWherein
at least 65% of ‘the drumcircunference is in contact with said
extrudate. 16f thet plrecedinec @laimsyt iWhiereior assi daclraavli dgwii odpumyis one of
Clains 2 to 9, wherein the extrudate is in contact with the surface of the
second | ar gefurtherer chmpridewn water ovehidlihgasantb% circibbating% of t he
circunference of the drum '11. - A tobacco reconstitution process according
to any one okre&@h@ins 2 to 10, wherein the size of ‘said first and second

| arge di ameter draw down druns is within the range of 30-90 cm di aneter.
12.  Tobacco® tebarse recomstifubion)precessmAcaardingteAnYiedeout the

rocess of daim1l, said apparatus conprising an extruder, an extruder die,
gr'aw down o% g]lai_ms- 2 top%,- wherelnnpthe e‘_:&rudate is :{n. contact

with the surface of the first large diameter draw
d'ownl_ drum over at least 55% to about 90% o.f the ~/
qircumferenc;;‘e_ of said drum. |

8. A tobacco xfecéns_titution process according to Claim
7, wherein at le_a_st 60% of the drum circumference is
contacted by said extrudate.

'9._' A tobaéco reéblfi_sﬁitutiOn process according to Claim 7

| or Claim 8, yzhéreix-i at .least 65% of the drum
circumfer'e_ncé is 1n contact with said extrudate.

10. A tobacco r_ecéhstitut_ion p_rocess according to any one
of cClaims 2 _to;_ 2, wherein the .extfudate is in contact \J
with Ithe surface of the second large diameter draw
down drum over at least 45% to about 90% .of the
circumference 'of. the drum.

11. A tobacco recqnst'ituﬁion. process according to any one
| of Claims 2 to 10, wherein the size of said first and
second large diameter draw down drums is within the
range of 30-90 cm diameter.

12. Tobacco _reconstitution - draw . down apparatus for
carrying out the prc_ic_es_s of Claim 1, said 'apparatué

comprising an eXxtruder, an extruder die, draw down



13 * C L M S nmeans conprisi ng nor e than one |l arge dianeter draw
down druns, the draw down druns being arrsnged on paral | eIUlH gﬂ Gl”“l
axes and at |east one of -said draw down dPums bei ng | ocat edikas

of sai gegdraw down drunms, the draw down druns being arranged to provide a

hi gh déwree of contact of the surface area of said drunms by the extrudate -
extruded through said extruder die when w apped.around said drum(s), and
the degree of corfteRws bFW%ﬁJdﬂPﬁewWTat oneadiarge Giamesed adrawwn
druns thereby beipg at | east 5! %of the circunference of said drum_ 13.
Tobacco reconsti t‘?ﬁ?ﬁ’% IR 1d o€ a SR AL 39"&00%‘?‘&#%9 hedng apxrangedhePBin a

second draw down drurr:pC ran d so hat t he d elof cont act t he
extrudate with seﬁ’%r§ :hd 8 Adr PGS 3? st1SARE oPNe; said

LTS s ) A, o BB B hARAEEF e
secomany . SR LS, "ohral? aoOBEGEs P AGA"
reference to the @_&CBEB%‘ME”% dhaghaEyrde J6AVOHLRABESE the surface
area of said drums by the extrudate eztrud_ed_ throdgh
sai@ extruder die when wrapped around said .drum(s)',
amd the degree of contact by the extrudate wifh at
— least one of the draw down drums thereby being at
least 50% of the circumférence of said drum.
13. Tobacco reconstitution draw down apparatus according
| to Claim 12, wherein .a second draw down drum is
arranged so that the degree of contact by the
extrudate with said second draw down drum is at least
45% of the circumference of said drum.
14. A tobacco reconsti‘l;ution process substantially as
describéd hereinabove with reference to the
U | , accompanying diagrammatic drawing hereof.
15. Tobacco reconstitution draw down | apparatus
substantially as hereinabove. described with reference

to the accompanying diagrammatic drawing hereof.



