1 2266835 "| MPROVEMENTS RELATI NG TO. TCBACCO RECCNSTITUTICNV The

i nvention the subject of this application relates to tobacco

reconstitution. There have been nany prior the
production of tobacco based material Utilising par226683

According to these proposals the particulate tobacco may be derlved froma

wast e product
manuf act uri ng
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=i ndi ng
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tobacco leaf |amna or sten1portions, The naterlals produced fromthe
rods,

particulate material nmay take the formof flat webs or sheets,

filaments or bpbl QYveKkibrChe subYRESSESthPE ggﬁwaatwﬂsseeﬁ%teg' al's

are connDnIy referred to as tobacco reconstituti processes

been PE8PE8BEccol PeconBeidhi@iont,0bacco reconstitution processes to
Thus

produce materials which can be used as snmoking articles.

the material Thegepr oftivaed Beed I a@dny’ Opeiofel broposaly e, £6F Srameli amet er
say, it has been suggested that the rod can be snoked as a snoking article
havi ng aproéestisnt ofa twkgarae tased angtgeial | tthaisihgupartdonlatenl |y

been proposed that the products:-of tobacco reconstitution processes should
be utilitebaccoaft eAccondiimg teerthese puvoposaleddcthe partdowd@tteients of-

cut filler for conventional snoking.articles. A further

use
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r econst i tabagcot o cbenederived frgmena wasteh produest of osmoking as

snoki ng article w apping naterlals 2

article manufacturing process, cigarette manufacturing

processes fqr example, or may be obtained by grinding

tobacco leaf lamina or stem portions.  The materials

produced from the particulate material may take the form

of flat webs or sheets, rods, filaments or

hollow

cylinders. Processes producinq these materials

commonly referred to as tobacco reeonétitution processes.

It has been proposed to operate

are

tobacco

reconstitution processes to produce materials which can be

used as smoking 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 ¢an be smoked as a

smoking article héving- a likeness to a cigarette or a

cigar. It has though more usually been proposed that the

products of tobadcq reconétitution. processes should be

utilised, after having been cut or shredded, as
constituents of cut filler for conventional smoking
articles. A further use for reconstituted tobacco

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

article wrapping materials.



~

3

Conponents additionhal °‘to tobacco ‘which ‘have been proposed for

I ncl usi on I n materials  ‘ptodyced by reconstitution processes are
mater;\binding agents,-.e.g.: pectin, starch, pullulan and cellulosic

bi nders; f.illers; humectants; expansion sagents; reinforcing agents;
and flavourants. A prior proposed expansion process by the applicants was
di sclosed in UK Patent Specificatjons Nos. 2 201 081B and 2 201 080B. The
process invol ved fGIRRIRLRLF QdFEEIANgh i ultrkagamaddvicht have areeen
binder, with the addjtion of water to an extruder to, provide a_sheet form

ext rudat e, 't RFOBASER orf Wei ng“'tcalr"rsr’éﬁ‘ outtindd %ﬁ)ndiﬂq?ﬂﬂc?ﬁa_t P¥e
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capabl e of bgy éH{EdOWQxé-~ pl L c.phase. |gﬁ ext ate
shoul d exhi gil%é;! degt ee %%Fgrs‘tigé 9€3hd %&hgﬁggﬂe’ghi 5% esa{sti%#(?y.
Tobacco recondvdutaffs. processes such as those nentioned above

I ncorporating draw down steps-often utilise draw down nmeans conprising draw

down drums provi ded piibh pEbbbsiedd expthsidn Pictddd) bYE¥RE applicdi€s

presence of water chilling and circulating means in the draw down neans
results in thasadisolosed ¢ANTRIFHert BSpéoVficatione CRosL agt izon @d1she
extrudate. Sonme of the water held within the extrudate will condense
on the ~  and 2 201 080B. The process involved feeding a mixture of

particulate tobacco, starch'and"binder,'with the addition
of water to an eXtruder:to provide a sheet form extrudate,
the extrusion being carried out under such conditioﬁs that
the extrudate assumes a cross-section greater than'that'of
. the exit orifice of the extruder die. The descriptioﬁ of
these patent specifications are incorporated hereiﬁ_ by
reference.

Any extrudate to be-sﬁbjected to a draw down procéss
.should be compriéed- of 'materials which render ﬁhe
K,z extrudate capable of being drawn down in the'plastié phase

thereof. The. extrudate should exhibit a deéree of
- plasticity and may also exhibit elasticity.

‘Tobacco reconstitution processes, such as those

{

(9 . .
. mentioned above incorporating draw down steps often

. utilise draw down means comprising draw down ‘drums
-provided with chilling and circulating means. ~ The
_presence of water chilling and circulating means in the
- draw down means results in the cooling and consequenﬁ draw

down, from contraction, of the extrudate. Some of the

water held within the 'extrudate will condense on the



3 surface of the draw down neans. There' is al.sq the'likelihood of

noi sture fromthe atnosphere condensing on.thé surface of the draw d{

means thus produci ng excess noisture at the dr aw down *'means. AIternatlver,
even when cooling neans is not pdovided in the draw down step, anbient
air may still condense on the surface of the draw down neans. This excess
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the sheet materi a The edges o eet material canr taln excess

nnlsturemgfgtﬁpgsagegggedggﬁedgghsﬁegﬁgn t he remainder of the sheet. The
cutters for the drawn down sheet nmaterial are prone to blockage at those

parts of thgiterhatigel¥)i Vesren'hi Ghefior Rldiy tRebA8 . cidgesnotf the
sheet . The present invention seeks to overcone t hese problens It is an

obj ect oprovbdedesint thevedtrawn dowrpr etiege aamblento aheemayecstdlit uti on
process which incorporates draw down of the extrudate, and apparatus
therefor¢onﬂehseeansthersneﬁacengfethesdrawldpunempamauced during draw
down. The pr esent i nvention provi des a tobacco reconstitution
process, wEbigi excesshaeeistore acannga%xtrmaferredem&p f Ebeh an
extruder die the extrudate in the plastic phase thereof is drawn down to
reduce tfBrface of the extrudate and can cause blockage problems _
when the extrudate is . shredded_ by cutters and then '&J
processed into pqrticulate material. Where sheet material
.is extruded and drawn down by_meéns of3§hilled draw down
druﬁs, excess m61$ture is particularly prone to developing
on the dtums at the margins of the sheet wmaterial. The
edges of the sheét_material'canfretaih exgeés-moisture and
thus become more moist than the remainde# of the sheet.
The cutters for the drawn down sheet.maﬁe:ial are prone to
blockage at those parts of the cutting knives which
correspond to ‘the ;edges of the sheet; The present ‘;)
invention seeks to overcome these problems.
| It is an object of the present invention to provide a
tobacco sheet reconstitution' process which incorporates
idraw down of the'extrudate, and apparatus therefor, witﬁ
means fo: removing excess moisture produced during draw
down.. | |
The _presgnt:__ invention provides. a tobacco
feéonstitution . process, ‘wherein = tobacco-containing
~ extrudate is extruded from an extruder die, the extrudate

in the plastic phase thereof is drawn down to reduce the



4° thi ckness thereof; the draw down step including passing the extrudate
about draw down means, &and excéss .npoisture in the draw down neans being
renoved#from t he draw down means as draw down is effected. The pr esent
invention further provides tobacco reconstjtution draw down apparatus
conprising an extruder capable of extruding tobacco-containing material,
draw down neans for. draw ng down the tobacco-containing material in the
pl asti c phas&hickpessf , theneofirarthe f dravemdawmgséepesinabudinge gassinde
draw down neans. Preferably the, tobacco-containing material is sheet
materi al , al th8u@xtridate, akeusn qravafeVR apeans, tand eRXegssomaisturaeinds
of tobacco-cqgntaining extrudate. Preferably the draw down neans conpri ses
one or nore dPaWRRWHTENLMACWN ReanRs,beling xemeved Sromnhdhe udsaws down
and snmooth in order t revent the collectjon of small - particles of .
tobacco  exPFags: &S Wofoyn 15 r?qg(ﬁﬁ ions in the surface of the draw

down drun{(s), suc S nj cur, wth a drumor.druns_having a knuyrl ed
surface. P’referablq'flét hgbggée own"hEEh O&)np?l EEEeﬁ fil?’é?‘,’l‘?g?gek‘iﬁ Qr
draw down dr 18 o f JotsST d drum.is . Siy t - ired wth.a second

| ar ge di anet ggbgrn-ag%a&fc‘)fv\tnrwl r’S&nziag%Agéégﬂt aaégc'?t%t?gt he g?%@é‘gdageceg(r\w \ _
down druns ag 1een oy ANy V& obaded-Horit 8{53}@2 lﬂm L3 Spee

Sui t abl y thebisP%eBgi\réesSle%gd%i S W tql:an ?ﬁen?a&%g-?oé%a% - mn 1a9.g,ndddra|n§

advant ageouslipwn aheaths  £3R1T NaFawiNy aNERUFOUSEtNe t RYAdCH-EIH IR HRY e

of wrap-around of the extrudate about the cyl i ndrical draw down means.
| material in the plastic phase thereof, and means for

el removing excess moisture from the draw down means.

Preferably the tobacco—éentairiing material is sheet
material, although this invention is 'applicablé to the
extrusion of strands of tobacco-containing extrudate.

Preferably the draw down meané comprises one or more
draw down drums. Suitably" the. surface of the drums is
flat and smooth in order to prevent the collection of
small particles of tobacco extrudate material in
depressions in the surface of the draw down drum(s); such
W as might occur with a drum or drums having. 'a knurled

surface.

Preferably the draw down means cdmprises a first,
large diameter draw down drum. The first draw down drum
is suitably paired with a second large diameter draw down
"drum. Advantageously the first and second draw down drums
are driven by common drive means at a common linear speed.
Suitably the linear speed is within the range of 10-

© 100m/min and is = advantageously about '.30m/min.
Advantageously, there is a high degree of wrap-érbﬁnd of

‘the extrudate about the cyliridrica‘i’ draw down means.
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5 Preferably the draw down druns are provided.with scrapi.ng means to
renove the excess nmoi sture. Advant ageously the scrapi ng neans corrp@ses a
strip of flexible material fixed substantially along t'he | ength of
retaining means, such as a netal bars The flexible nmaterial may be plastic

material. The retaining neans is fixed in relation to the draw down
drunms... Preferably the flexible material .is curved concaygl% and arranged
with respect REPESFARIGW thiwn Gl SPVRo AFRRS: n3Tfpi BYQYEedsr (WAt drum

the flexihle nateri is curved in a direction

f s). Suitabl
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Advant ageQuigitie ha2B2RAN! si%elP Uiihotan il e%ﬁﬁ%&ﬂ&&fﬂﬁt% removed

excess nolsture away tromthe aw down drumns. \ ous e retaining
means of ét@:‘h GPi iSRS 02t @0 WetB 1t NBakl! St fhaw goupigiem i s
arrangedrvm.t fhe.axi s thereof at an angle.inclined to an axis parallel to

e = ey o et S anic, St syt s it
Al tgrnatfj,aeé&,iﬁh;ee_]sstﬁoﬁ-ngon?enesdmoabahedrnﬁgh_ -one of the draw (rzlrgvm.
drums’ may be provided with noisture receiving neans, which neans may al so
have an axi s Preferadlwt the #Higxikdle amateriapaisl |airvesd t bencavelyf the
said drum thus to guide and transport the excess o _
and arranged with respect to the draw down drum(s) to lift _

the moisture off the drum surface(s). . .Suitab-ly_ the ~

flexible material is- _curvédﬁ in a_direction"opﬁosite to the
.‘ dire_cti.on_ of niov_eme_'nt of the draw down drum(sj.

The méa_ns _fbr i'emoving excess mo_i'stu're may,. in the
_alternative, comprise wiping means ,wh-icﬁ may wipe and/or
absorb moisture from the drum surface.

Advantagfeipusly,-. transporting means is provided to
transport the re__l_noved _excess moisture away from the draw
down dfums. |

_.Advan.tage_ou'sly ._the retaining means of the scraping o/
means assoéiated with the first draw down drum is arranged
with the axis thereof at an angle inclined to an axis
parallel to the _a:_:is. of thé,_first drum, thus.to ‘guide and
transport thg excess n_ioi_sture_ away from the drum towards
the rear o'f. the draw down unit, for example.

Alternatively, the scraping means éssociated with ‘one
of the draw down drums wmay be provided with moisture
réée_iving means, which means may also have an axis

inclined at an angle to an axis parallel to the axis of

the said drum, thus to guide and transport the excess



6 nmoisture away fromthe drumjtowards the rear of the draw down unit, for
éxanpl e. Advant agedusl y''t he extrudate passes fromthe exit of the extruder
die tduthe first draw-down-drumover a smaller dianeter roller, which
roller my suitably be free-running. Prgferably the draw down neans is
provided with water chilling and circulating nmeans. Suitably the size of
the first and second draw down druns is determ ned by the requi-site degree
of cool i ng- oMOLHEVERt ARM LXPM chhes drami kWRTds TR s KRAKeOF Hehe| dray

t he draw dovvg drumsi th% greater t he degree of wap around which is likely
to be requi r B8YPTHBLE: FRTaFEAMRYCsuitably be in contact with the surface

ci rount er ence of CASDFRRCRBRISo i SACTTaate’ BaRRRE ReR g Sxit of
' nf e t AP t %
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the surface o e secon raw down drum over at | east

the circunfegegeerghnling.drum = The degree of contact with the surface of
one of the draw down drunms may be | ess than the degree of contact with the

ot her draw down dpy@feeaRAy dHey driaw oWt Hiéeendf i€ 0pk8¢iaed Wwhenexiatedat e
with the surface of the other draw down drumis high, say greater than 75%
The contact vhilllihg and atfraildtingrneangs usudtably the size of the
first and second draw down drums is determined by' ‘the
v - requisite degreel of coéling of the extrudate which. is
reguired. The smaller the size of the draw down drums,
the greater the degree of wrap around which is likely .to
be required.

The extrudate may suitably be in contact with- the
surface of the first draw down drum over at least 55% to
about 90% of the circumference of the draw down dr\;ml. At
least 60% of the drum circumference may be con'ta'cted.' by
the extrudate and at least 65%, and even more preferably

L_/ ~at leas;c 70% of the drum circumference may be contacted by
+the extrudate. The extrudate. is also preferably in
contact with the surface of the second draﬁl down drum .over
at least 45% to about 90% of the circumference of the
drum. The degree of contact with the surface of 6ne of
the draw down drums may be less than the degree of '-cbn"t'a'ct
with the other draw down drum, especially if the degree of
contact of the extrudate' ‘'with the surface of the otﬁer
draw down drum is high;" éay greater than 75%. .

The contact with the surface of the drums .as used

herein refers to the contact with respect to the



herein refers to the contact with respett to the . 7 circunference of the

drumin axial cross-section. In other words, the contact with the ™y

surface of the draw down drumor drums is an indicatioh of the w ap-afound

of the extrudate about the draw down @run(s). Preferably the size of the

draw down druns is within the range of 30cm 9Ccm di aneter. |In order that

the preseficuRl¥SHEhSR "BY WheaSiclh URCI AL 00 AbILAULYIGRITT egy Nt o
e | now be made to

ef fect, erence w he “acconpanyi ng di agr anmatic

dr awi ngSo YOET GhPas! $HEC chbntARHS At e SureiS Lot UbheNathaVadew)
apparatus according'to the present 1 nvention, and Figures 2 and 3 show in
enl ar gengpimt W SRS NYs TAANSindAiUdt it 06 £l Bfle! Yldif-aFAERNT of Nepet i ON.
Figure 1 shows tobacco reconstitution -draw ‘down apparatus 1 :
conpri si ggtaidakkr HBeuGt2theldrads dowhWdRusqsgw extruder. The - extruder 2
conprises an extruder barrel 3 and an extruder die 4. Tobacco in fine
particul ate fprefeshblyh thed siedd WHsthebidedar dowrn droumsi| 281 edthdeh as
descri-bed in UK Patent Specification No. 2 201 081B is fed fromin-feed bin
5 di rectthet pange eoft Soder-90am diadetest.er is fed from.a water source 6
through a feed line 7 to the extruder barrel 3. Water may be present in -
the extruder En mrdemuthaguchhehpregant ioventdom naytteer&agdlyr 5% to
20% by wei ght (wet basis) _of the cut_extrudate, without an extrudate
drying 8nderskepdgand meadily caypieshainte effeet: arefereprgsiidilsers

and/ or

now be made to the accompanying - diagrammatic drawings, _
wherein; | ~

| Figure 1 shows a tobacco reconstitution draw - down
apparatus according to the .pre"sen_t invention, and

F-i-‘gureé 2 and 3 show in enlargement . two scraping
means, both according to the .pres'e_nt. invention.

Figure 1 shows tobacco reconstitution draw - down
apparatus 1 compr_iéing an extrudér 2, such as a twin-screw
extruder. The extruder 2 comprises an extruder barrel 3
and -an extruder die 4. Tobacco in fine particulate form,
sﬁarch and cellulosic __bi_nder in a formulation such as \,)
described in UK Patent Specification No. 2 201 081B is fed
from in-feed bin 5 directly to the extruder barrel 3.

Water is fed from a water source 6 through a feed line 7
i:o f.he extruder barrel 3. Water may be present in the
extruder in an amount such that water is present in the
fange 6_f 5% to | 20% by weight (wet basis) of the cut
extrudaté, without an extrudate drying step . being
utiliséd. Optionally, humectants, _plasticisers. and/or
sugar may also be fed to the extruder barrel 3 from a

source 6' through a feed line 7' or the in-feed bin 5.
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stigar may also be fed td the extruder: barrel 3 froma source 6' through a
feed line 77 or the in-féed bin 5., 8 The barrel 3 is provided with:
heati n§ means (not shown) - by the operation of which a desired tenperature
profile can be maintained along the barrel§ 3. The barrel tenperature
profile is suitably within the range of 25[err]C at the inlet end and

135[err]C h | d he, b | . at ur e, i le, be -

i ntai hed at 407 AA CLAFRRRe Foi b SFEVATEL AR | OBEIRE] éﬂ%%ﬁfﬁefm iet
d. Th i $.0i- t . (YAl Nt aj = '
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suitable. A Fomdle SRBY ndiftdingd duohid VhaTBIrrer 31T 1k del

formiallon tedpisthed GPOFILE! 48 i iNdblPCyithildng rahgbos 456

end of the barrél 3 there 1s nounfed an extruder h die

an exit oriati @he ofnl€¥ i RA! ahashizi olordBiLd. odE16ECAdl I Ut KaitSStes
fromthe die 4, sone water in the extrudate 8 flashes off to steam as a
result of whitemperatueoamapectonexanplés bet nadataifiedeataD Wy e ethé han

the cross-section of the exit orifice of the die 4. There is thus inparted
to the extrudalet ehd dncredsirmpttalddyec at oskkel outkét endriterior
structure. It is to be noted that the cellular structure of the extrudate
may be open cel | . Th¥eat pressuhe oxithilmarthe r eosttoruderhemest r beatma Hirfcad ned
exhibit plasticity. : ' _
at a high enough value to ensure that water therein
-~ remains in the liquid phase. A pressure rangé of 500 psig
(3400kPa) to 2000 psig (13600 kPa) has been found to be
suitable. |

At these temperatures and pressures the starch in the
tobacco formulation is caused to gelatinise within the
extruder 2.

At the outlet end of the barrel 3 there is mounted an
extruder die 4, which die has an exit orifice of
horizontél slit formation. - As the extrudate 8 issues from

U the die 4, some water in the extrudate 8 flashes off to
- steam, as a result of which the cross-section of the
‘extrudate 8 becomes greater than the cross-section of the
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 extrudate may 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 tenperature at the extruder die 4 has typical I;y,been’,f ound to be about
130[err] C 9 The sheet formextrudate is then passed over a free-{J
running small diameter roller 9 and around two [|arger dianmeter draw down
drums 10 and 11 of draw down unit 12.9 The draw down druns 10, 11 have a

di amet er of about 60cm and are driven at a conmmon |inear speed of about

ot - DU et ¥5n! BiaSEKse HUP Sl GudElT Spde O Ve

in anti -c W-S € cconpany The

sur f ace x‘?ica%ﬁfiﬁ‘ d%%rmloaiaﬂe&r' SréfPé’é h19 t Qﬂddré%ﬁﬂaf a5 D &t ai nl ess

steel . water, erther alone or with other cooling a |t|ves such

as gl yCQjanetdy rarhw! adwn s (1 484! 815 ok0 vy 1dodrh Ol tPu] ng uni t

(not shown). The surface tenperature of the chilled drums 10 and 11 is

kept W e d¥éw’ agd @run¥ rio Angii Raveual Ididmaser hop about Hodn | C. The

drunms. 10 and 11 are arranged on parallel |ongitudinal axes. Their

| ongi t ucinthlareedr dvenpatf & adonmdror 1 zxvednl speéll UOE 1@bomtpradnm deihat i ts

- upper reaches with scraping means 20, shown in enlargement in Figure
2, conphmimd@ $sr dplvbncmma/ed:;paimisni diraectbomaandi drudl 14t tished to

ret ai ni ng .neans corrpr|5| ng.a netal bar 22 and a fixing strip 23. The

| ongi t udimiatemxiin ofametantbeglockwise ndirestigmaras wiewing i fdheni ch

ext ends paral lel to the axis of the drum10. Drum 11l is provided wth

further 2RGQARINY ndEA¥inge Throwurifaces Afarepsh Arupnlorppgr 41 3is

conprising a strip of concavely curved plastic materjal_31. The. plastic

mat er i a|smqgthafr. gcfrum, s%faggggelgg stainless steel. Chilled _

u .

_water, either. :ail_o__n_,e or with other cooling additives such
as glycol, is ci#é_:ulat_ed through the rollers 10 and 11
from a pumping uru.t (not shown). The surface temperature
of tﬁe chilled drums 10 and 11 is kept within the range of
0°-11°C and is u_sua,ily less than about 8-50..

The drums - 10 "and 11 are arranged ‘on parallel
iongitudinal axes. Their longitudinal axes are preferably
hdrizon-tal. Drum 10 is provided at its upper reaches with
scraping means 20, | shown in enlargement in - Figure 2,
comprising a strip of concavely curved plastic material 21 \-.J
attached to retaininﬁ means comprising . a metal bar 22 and
a fiiing str_ip 23. The longitudinal axis of metal bar 22
is inclined..upwar_clls. from a line which extends parallel to

. the axis of the drum 10. Drum 11 is provided with further
.scraping means 30, spt:_wn in enlargement in .Figure' 3,
comprising a strip of concavely curved plastic material
31. The plastic ;_ia_i_:érial is af.fixed to an edge of
retaining_ means and moisture receiving. means 33 which
comprises a hem1-spher1ca1 tray. The longitudinal axis of

the hemlspherlcal tray is also inclined upwards from a



rétaining neans and noi'sture ,receiving neans 33 which conprises a _

hem - spherical tray. Theé longitudinal axis of the hem spherical tray is .

al so i helined upwards from'a 10 I'ine which extends parallel to the axis
of the drum11l. There is thus provided scygping nmeans and transporting
means to renove excess noisture fromthe draw down neans. It is to be

under stood that should the axes of the draw down drums 10, 11 be ot her. t han
“horizontal, tA&e cvhighngxteads rmathkirl bboarijieedanishofestieet drama 1ine
running parallel to that axis. It is sufficient that, by the incl i nation
of the retai TOSFSredds, thys s @rgyidedesFEaping fmeansr cand fimarnsparting
:transporting_neans to tr ansgort t he excess noisture away from the draw down
‘neans. | n op@ERNHEC KBRS (BXCLEF o MRAFEMTEy | finam sthe dRaws domac aiesnsi uns

10,11 is s d, of dlifted away fromthe drum surfaces by scraping
nmeans IZS Sg{) aﬁdl%uitcag}eal%ﬂ eﬁsﬁ%‘a\%\A/&F‘BI"’y sheytdhebhBadi¥ f £BM AW um

by ) ' . 33... . . Reducj : Vi Ng;
excess i of G EHAG 10, TECRR othet enap aarﬁa‘éﬁt%tﬁes%g&%?t_n:%? |
b i all 5 C u 0. oyer .mpi st shee
or shoet  mar SegHiel A0e8 n %ﬁé*%}‘ﬂ%?g?éé .Hlﬁhrra i‘%?é%ﬁ ) Sbe G
, th G 8 mue 11.bei ng § j udate 8, n.
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. : . i i | wr = al, t
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extrudate 8 about drum 10. The contact with the circuntferenc

may be 70% itself, there is provided transporting means to transport
~ the excess méi_sture away -fr}om the draw down means. |

In operation, excess moisture which collects on the

surface of drums io,'ll is scréped off and lifted away ftom-

. the drum surfaces by scraping means 20, 30 and guided

along a downwardly -incl’in:ed path away from thé drum

surfaces - by transporting means 22,33. | Redﬁcing or

removing excess moisture from the surface of drﬁms 10, 11_

decreases and substantially prévénts blockage of .the'

cutters due to over moist sheet or sheet mari;ins cléétjing

\_ "~ the cutters. | |

Drum 11 is snitably located above drum 10, the

location of drum 11 being 'sﬁ_ch that the extrudate 8, whén

passed from drum 10 to drum 11, is in ‘contact with at

'least 60% of the circumference of drum 10 to Qi\}e .-a high

degree of wrap-around 6f the extrudate 8 aboiﬁ: dr'um' 10

The contact with the circumference of drum 10 may be 7.0%

+or even 75%. The 'extrud'a{:e 8 passes from drum 11 to ‘t;he

infeed belt 13 of a feed conveyor 14. Thel feed cbnveyor

14 is positioned with respect to drum 11 at such an ‘angle

that the  extrudate 8 is in contact with at least 45% of



or even 75% The extrudate 8 passes fromdrum 11 to the'infeed belt 13 of
a feed conveyor 14. The feed conveyor 14'is p03|t|oned Wit h respect <10

drum 11 at such an angle that the extrudate 8 is in contact with at 1Jeast
45% of the circunference of 'drum L. The degree of wap-around of the
extrudate 8 about drum 11 may be greater than 50% or greater than 55% of

- the cir erence f drum 1 |t has been, found that _provided the degree
of wr e 8 GHARFRERTRAEG 0P SEILELy | L (94 S5t OF 0 SHAR ARSI

of Joxni B GHE pﬁ - %#‘% Xéﬁ %ﬁt Axp Liﬁl Ry eﬁ%eﬁgﬁﬁﬁsﬁ 'eLsedx rodate §
, '9.1{-99? 10, 11
g(r:lgu\r/\n'sl lo%?r?&}ﬂ\%ga%ﬁr? r| ct | ona con é}iee%é?aégn e su\rlvpacreug? t he

drums 10, 11 gn %éé‘%&éﬁfﬁgaha %hatThﬁfré\Pfd&?e&xéogenger e §hsago feed

the extrudate away fromthe exit of 't extruder 4 can be "negated.

Cr ushi NG i & R L&Sb Pind h&rﬁ'ﬁ?s{)f isuslirpiiBibak! oS 2 e i/ Oi ded,
thus the 'cellular structure extrudate can be nmintai ned.

Sur pri sirieighuisitd N€ooBikheUdE! &he Sextihiidate 8dranntheceftruddte agay from
the exit orifice of the extruder die 4, wthout the need for the surface of
t he drurﬂtdamae)r@upmkmfheﬂnahstﬁ.ng plastieiityy, safs:womammtrudate
8 to the surface thereof. Such securing neans nay be, for exanple,

knur | ed aidurstxetciting Afdiched e téh eochursap &hearegﬁ:mda’aes Shat
particles of tobacco material can become |odged in the surface of the

knur | ed wildmwiragki aigound thensmdothi duaw ﬂowm daxmms 10,11 ®nd rebdblal -

excess
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be driven by the frictional contact. between the surface of
the drums 10, 11 and the extrudate 8. Thus the need for
nip rollere totfeed the extrudate away from the exit of-
the extruder die 4 can be negated; _ .Crushing forces
exerted by the use of such nip rollers are also avoided,
"thus the_ cellular structure of the . extrudate can be
maintained_.

Surprlslngly,_ the extrudate 8 may be driven
successfully away from the ex1t orlflce of the extruder
die 4, without the need for the surface of the drums to be \-/
provided with means for temporarily-seCuring the extrudate
s.to the surface thereof. _Sueh secufing'means_may-be, for
example, a knurled drum surface. A disadvantage with such
an arrangement is that particles of tobacco material can
become lodged in the surface of the knurled drum, making

~ the drmms 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 recometituted sheet . can

s_ignific_antly ~affect the taste characteristics of the



nmbi sture fromthe surfacde of such druns is also nmade nore difficult. The

trapped-material- will al'So deterigrate. Particles which attach to the
reconsttuted sheet «can Significantly affect the taste

characteri.stics of the 12 extruded tppacco material when utilised in
snoking articles, such as cigarettes. urthernore, when it is inportant

to maintain a particular sheet thickness, the possibility of material from
t he drum surextcudeter i tepacce hemageriadat evheén | utiildised uimlesismakling
Such adhered material can contam nate the cutters at the cutting stage.
The extrudat 8r81F38Ses F¥eh @fc abdasettam end Farthermarieedwbent I8 is

between slitters 15 to forml.ongitudinal strips of reconstituted sheet
material . -~ FRROTEARtLERL 12 ?h@?%&‘éﬁé%e?ﬂ@@ﬁ EhiFkness addhe
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tenperature. Therhi RS PPHdLbLUid enéua&f)ﬁétpéa eéﬁhn%fﬂtgx%e to

.the chimmey of "a cigarette naki ng machine as particul ate tobacco

material . Thenfeled! W&l €0NBENkeBledhesPittedal 018 23 tAGrRX AR AL er S
the cutters is often about 14% and

strips of reconstituted sheet material. The slit sheet
- material then passes between a. multi-bladed, rbtatably-
driven cylinder 16, whereby the slif sheet material is
severed to provide discrete filaments of a length of 40mm,
for example. The slitters 15 have a distance of about
0.7mm between each knife blade. The thickness of the -
. sheet of reconstituted tobacco material is of the order of
1lmm.

The discrete filaments are deposited on a conveyor 17
and conveyed to a skip 18. This cooling step allows the
] product to cool to substantially ambient teniperature. The

filaments may be fed during a further processihg stage to
the chimney of a cigarette making machine as particulate
tobacco filler material.

The moisture content of the  extrudate 8 as the
extrudate 8 enters the cuttei:s‘ is often about 14:%,' and
-more often about 12%. |

It has been found that, where the ambient temperatﬁre
effects even further coéling of the extrudate and .loss of

moisture, at low sheet moisture contents, i;e. less than

10%, the sheet does not run effectively around the cooled



nore often about 12% It has been found that, where the anbient tenperature
effects even further cooli'ng -of the extrudate and | oss of noisture,

- sheet w@isture contents, i..e. less than 10% the sheet do_eimm ; _
ef fectivel,y around the cool ed 14 CLAI M5 1. Tobacco re ”um{]'mr"'"ﬂ#” ﬁ
down apparatus conprising an extruder cap Bl e of extrudi ng-"* ¢ L m s .
t obacco-containing material, draw down neans for drawi ng down the

t obacco-containing material in the plascrazmgase thereof, and neans for

renovi ng excess noisture fromthe draw down neans. 2. Appar at us according
to Caim1, wherein the draw down nmeans conprises one or nore draw down
druns. ‘3. . Apparatus according to Claim?2, wherein the surface of the draw

down druns i stf| atTehatceeooebongtitubpenr dray dosur dipparat s ycompr bsing
Clains 2 or 3, wherein the draw down druns are provided with scrapi ng neans
to renove excess mj sextyuder capableat of aexbrudipgt ccadbdatceeo4containing
sai d scraping nmeans conprises _flexible material. 6. Appar at us _accordi ng
to aim4 or 5 WEeTIRLai ddE_VapAaynneReansyr diedr cnpwings dewn nthe
means. 7. Appar atus according,tp Clains 5 or 6, wherein the f]exible
material is fixed SARAFCATFARIIRIRG g PRECFARLt hipr he r RIAskiy nebase s.

aratus accor di to a one of Claipgs 5.to 7, wherein said flexible
xtp erial is curveggﬁﬁﬁ%ggl 9n§ neans g)sr removing excess moisture from

the draw down means.

2. Apparatus aécording' to Claim 1, wherein the draw down

~ : ' means comprises one or more draw down drums. |

3. Apparétus according to Claim 2, wherein .the surface
of the draw down'dl:-'ums. is flat and smooth.’

4. Apparatus according to any one of Claims 2 or . 3,
wherein the draw down drums are provided with
scraping means to .remove excess moisture.

5. Apparatus according to Claim. 4, wherein said scraping
means comprises fl_exible_' material.

6. Apparatus according td' Claim 4 or 5, wherein said

\_ scraping means further é:omprises retai.ning. means.

7. Apparatus according to c1a.ims 5 or 6, wherein the
' flexible material 1s fixed substantially along the
- length of the retaining neans.

8. ' Apparatus according to any one .of Claims 5 to 7,
wherein said flexible material is curved concavely
and arranged with respect to the draw down drum or
drums to l1ift the moisture off fhe drum surface(s).

9. Apparatus according to ahy one of Claims 1 to 3,

wherein the means for removing moisture comprises



and arranged with respect to the draw down erm or druns to Tift the

noi sture of f the drum surface(s). 9. Appar at 1' ﬂ y oneﬁof
Clainms 1 to 3, wherein the neans for renoving ﬁﬂlmﬂm Hﬁ“ (ﬂiﬂg
C L M S * wiping neans to w g or absorb* ntf stturé ffonithe surface

of the draw down drun(s). 10 Apparat us according to any one of Clains 2 to
9, wherein transgortl n q_m% ﬁrow ded .,to trans or,t the _renov excess

noi st ure away VPRt RSP Fun®t aibs“lﬁ’)pg’r el 9 Fc?mng § daim
10 as appendeguLQHQEab?LQhewgggglaokhe ereg%glng means of said scraping

means is arrange the  “axrs an angle inclined to an

axi s Par gbl el abBatheudX! So0braliie 10! aflflbnd 2or ABRARARLS, ARE0GMING o

Claim 1 ern Sal Scra nol st ure recei'vi ng

means associ ayRdrbhfr %éﬁbpdﬂﬁ{b nﬁéshar 8d eﬁfb\iiﬂ&d”&ﬁflstbaﬁsﬁﬁr%x' S
inclined at. an angle to .an axis parallel to the axis of the draw down drum

13.  Appar at UgheaGeRicleélll ekBes8Nnoigt@reofawdyefronctd@d nir&k adewn Wherein
t he draw down nmeans is provided with water chilling and circul ati ng neans.

14. Apparatu@rumscording to any one of (dains 2-13, wherein there is
a hi gh. degree of wap-around of the extrudate about the cylindrical draw
down neahd. 15ppmmhscan:crqndmm|tmt€bmprm0eas apperdetd t bbacladim
containing extrudate i s extruded from an extruder °
-6, wherein the retaining means of said scraplng means
is arranged with the _agls_ thereof at an angle
.inclined to an axislparalle1 £o:the axis of the first
drum. |

12. Apperatus' according to glaim. 10, . wherein said
'scraplng  meaﬁs : hes moieture receiving means
assoclated therew1th whlch moisture receiving means
has an axis inclined at an angle to_an axis parallel
to the axis of the draw down drum.-

13. Apparatus aceording to any one of the preceding
claims, wherein the draw down means is provided with
water chllllng and clrculatlng means.. \-/.

14. Apparatus according to any one of Claims 2-13,
ﬁherein.there is a high degree of wrap-around of the
extrudate about the cylindrical draw_down means.

15. A tobacco reconstitution process, ‘wherein tobacco-
containing extrudate is extruded from an. extruder
die, the extrudat_e in the plastic phase thereof is
drawn down to reduce the.thickneSS thereof, the draw
down step inciuding passing the extrudate about draw

down means, and excess moisture in the draw down



-

die, the extrudate in the plasiic phase thereof is drawn ﬂmnm;‘mﬂlﬂﬂmr
thi ckness thereof, the draw down step including passing t .
draw dexn neans, and -excess noisture in the draw down - C L M %18
means being renoved fromthe draw down ns as draw down is effected. 16.
A tobacco reconstitution process according to -Caim 15, wherein the
t obacco-containing material.is sheet material. 17. Tobacco
reconstitution meangy beinywnemovedpiranudheysbtamtdeimyneanseas ndiww e
described with reference to the diagranmatic drawi ngs of Figures 1, 2 and 3
hereof. 18. A tol¥b ke@ffestedi on process substantially as herei nabove
descri bed W th ref erence to  the diagrammtic draw ngs of Figures 1,
2 and 3 her&f- A tobacco reconstitution process - according to Claim
15, wherein the tobacco-containing material is sheet
material.
17. Tobacco reconstitution draw down apparatus
substantially as hereinabove described with reference
to the diagrammatic drawings of Figures 1, 2 and 3
hereof.
18. A tobaecco reconstitution process substantially as
hereinabove described with reference to the

diaqrammatic drawings of Figures 1, 2 and 3 hereof.



