12201080 - 1 - "I MPROVEMENTS RELATI NG TO TOBACCO RECONSTI TUTI ON' The

i nyention the subject of this application relates to taobacco
_reconstitution. There have been many prior proposals é@ﬂﬁle{]ﬁ@juct i on of
t obacto based materi.al utilising particulLgte 5 t obacco. Accor g to these
propowal s, the particul ate tobacco may be‘derived froma waste product of
snoking article manufacturing processes, cigarette nanufacturin? rocesses
for exanple, or nmayIMPROVEMENES RELATING| g TOBACEQ REGONSIATHAIGN"stem
portions. The materials 10 produced fromthe particulate material may take
the formof flat webs or sheets, rods, filanents or hollow cylinders.
Processes producing these materials are conmonly referreg_to as _tobacco
reconstitution procBi@eknveRthal pReSPPIEELeflt 5R4FPRPEIEHHALE,
reconstitution 15 processes. to produce erials which can be used as
smoki ng articl%%%agﬁﬁst?ft?ﬂﬁc tﬁ??ﬁ?sggEbibﬂﬂCed as a rod of open cel

structure, of 8 mm pglaUeheleSt¥en’ hafiFSphe6h BHAPEShEd kP! chhe rod can be

snoked as a snoking”ar aving a ness Clgarette or a cigar. It

20 has though ﬂP&&uHéy@ﬁ'aﬁbeﬁgagaapeégéatmaieihslpae@yﬁssngfpapeaeamate

reconstitution processes shou e utilised, after having been cut or
shredded, ags cpgsibtyent gcobrauhgl thl eheber psopEsal sQnshes prkicnguantic! es.
A further use_for reconstltuted tobacco materials, when in web or 25 sheet
form is as snpkbidgcdrhagl BeViappveg FROBraawaste product of smoking

article manufacturing processes, cigafette manufacturing
e : _processes for example, or ma§ be obtained by grinding
tobacco leaf lamina or stem portions. The materials
10 produced from the particulate material may take the form
" of flat webs or sheets, rods, filaments or hollow
_cylinders. Processes producing these materials are
commonly referred to as tobacco reconstifution processes.,
It has been proposed to operate tobacco reconstitution
15 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 8 mm. diameter say, it

<

.has been suggested that the rod can be smqked_as a smoking
_ article having a iikeness to a cigarette or a cigar. It
20 has.though more usual;y been proposed that”the products
of tobacco :econstitution processes should be utilised,
after having been cut or shredded, as constituents of cut
filler for conventional.smoking articles. A further use
for recoqstituted tobaéco materigls, when in web or

25 sheet form, is as smoking article wrapping_materials.



-2- Conponents additional to tobacco which have been proposed for inclusion
I n terials produced by re- constitution processes are water; binding
agents, e.g. pectin, starch, pullulan and cellulosic binders; fillers; 5
humect ant's; expansi on agents; reinforcing agents; and flavorants. Tobacco
reconstitution processes may be carried out by subjecting the particul abe

t obacco -and ot her component materials to a casting processto an extrusion
process or 10 to a paper-neking type process. Details of prior proposed

t obacco reconstitution processes are to be found in the patent
speci fi cations next Compbaeén tAusidddltiiamaBatenttdipenid ivdatclorhdiee wd$h 651. 15
Canadi an Pat ent Specifications Nos. 711,529; 951, 209; and 1, 163, 069.

Eur opean Pat enpr&pesefli fatri dme INsdon03a mi@ripls Jomducss 386, ra67, 370,
198, 718, 208, 566 and 238, 298. United Kingdom Patent Specifications Nos.
5367/98; 20 989n§Etution3prUgesEesRreiApter pduiniing AggBtPgE-8-
1,234,786; 1,502,797; and 2,078, Q87A. United .States Patent Specifjications
Nos. 2,592, 553Peqtgng 548Tshy Puidalans andnggaliflagia Rindsts: S Fs have
been not ed %n 65 the-%rqduct mat.erial s q;_priqr obacco reconstitution
processes r@l afBReGtRR ?Gr§5§$ﬁ§ﬁ%9tﬁﬁﬁﬂasﬁI%ﬁﬁﬂﬁ?r%hQ§m§g%&ﬁ§nwfn sh and

burn characterk§338§anq§qsityl. _ _
Tobacco reconstitution processes may be carried out

by subjecting'tﬁe:particulate'tobaccd'and other component

materials to a casting process,to an extrusion process or “/

10 to a paper-making type process.
Details of prior prbpoSed tobacco reconstitution
processes are to be found in the patent specificatiohs
next listed.
' Australian Patent Specification No. 499,651,
15 Canadian Patent Specifications Nos. 711,529; 951,209;
and 1,163,669.
'European-Patént'Specifications Nos. 056,308, 113,595;
143,335, 167,370, 198,718, 208,566 and 238,298. ;‘j
United Kingdom Patent Specifications Nos. 5367/98;
20 983,928; 1,013,303; 1,055.,445; 1,059,470; 1,138,280;
1,234,786; 1,502,797; and 2,078,0874.
' United States Patent Specifications Nos. 2,592,553;
3,098,492 and 3,166,078. |
'quking related defects which have been noted in
25 the product materials of prior tobacco rééonstitution
' procéSées'relate to factors such as taste, flavour,

aroma, colour, ash and burn characteristics, density,



*-3- resilience-and frangibility. In the use of such materials as

tituents of snoking article filler, there has been noted the defect of -
low filling power as conpared with orthodox cut |eaf tobacco. 5 It is
"an object of the present invention to provide a tobacco reconstitution
process by which there may be produced materials which in snoking qualities
closely resenble those of the tobacco fromwhich the material derives. 10
It is-another object of the present inventBen to provide a tobacco
reconstitution process by which there may be produced material of and a
gener al appearneséliensel gndefeabiibglédy .| edn tbeauss. oft sugha furt her
obj ect of the present invention to 15 provide a tobacco_reconstitution
process by whi BateRtaésSnaf Qenﬁﬁbﬂﬂééﬂsnﬁﬁeﬁmaklég ATEELAS Séﬁéﬁrat | east

equi valent to . that of cut leaf to t ,anot her ect of the
FLesengolnvenLFBﬁrFShﬁ?og?HE ?°F83 ESlP@é&ﬁ%t%?u??&nfﬁi&&@§ggﬁazﬁhﬁéh

ere may rodu cu eri W ilient an ic
reS|$és degrgdﬁ?ggﬁre tw% ygftgaé?ﬁegugﬂﬁggg 3§b§§§ present invention to
provide a tgbacco regopstifu rqge b d
materials mﬁlch can?ge %IghdéBS&fEhBSS%ﬁgtéfggbggbggggﬁgﬁggrggtg&?ﬁﬁﬁgr at
the concl usiong 0t ohRECBr rEBbY SR 2GRE6MNGroteRs o whkaacenkrkl fay be

mapuf acture. The present invention provides a tobacco re-
produced materials which in smoking qualities closely
resemble those of the tobacco from which the material
e _ derives. |
10 - It is another object of the present invention to
pfo&ide a tobacco reconstitution pfocess by which there
may be produced material of and a géneral appearance
‘c}osely resembling cut leaf tobacco.
It is a further object of the present invention to
15 provide a tobacco reconstitution process by which there
may be produced material of filling power at least
equivalent to that of cut leaf tobacco.
L : It is yet another object of the present'invention to
provide a tobacco reconstitution process by which there
20 may be produced a cut material which is resilient. and
which resists degradation.

It is yet another object of the present invention to
provide a tobacco reconstitution process by which there
may be produced materials which can be blended with

25 natural tobacco cigarette filler at the conclusion of the
primary processing‘steps of tobacco filler manufacture.

The present invention provides a tobacco re-



-4- constitution process, wherein a m xture of particul ate tobacco, starch
andg binder, with the addition of water, is extruded, to provide a sheet
form extrudate, under such extrusion conditions that the extrudate assunges
a 5 cross-section greater than that of the exit orifice of the extruder -
die, said extrudate in the plastic phase thereof is drawn down to reduces
t he thi ckness di nension thereof, the draw down ratio being at least 1.5,
and the drawn down extrudate is cut to provgde a product of 10
tobacco-filler size particles. The present invention also provides
reconstituted- doagcsudidd esrodeskictwikersint a ngivtupar b¥chepteaaia o
.wWhich particles conprises a cellular interior and an integral skin

ext endi ng over Ao, tsvampposid e Sides, 1bi tiof thdeaddi ticheor thgeéil | er
product having been nmade by a process wherein a mxture of particulate

t obacco, starchsarektruttst, W tpransiaddi sheet ofomtextradacafrutéer to
provi de a sheet form extrudate, under such extrusion conditions that the
extrudat e assumdtehy extausion) candi bipng cthat therex toudate thssemes orifice
of the extruder die, said extrudate in the plastic phase thereof is drawn
down to red@ce CTRSSIREUHETS EHERT othahetidy of hehelremi townifbee oobei ng

at least 1.5,

25 By dr din§XISNeSTh& 38

and the drawn down extrudate |[s cut to. provide said particles
ﬁ?d‘é{ EXudate n theRlagtig R38Rt ed an

increase in the maehing difect! Awn to reduce the thickness dimension

10

15

20

25

thereof, the draw down ratio being at least 1.5, and '
the drawn down extrudate is cut'tO'provide a product of H‘/
tobacco-filler'size particles.

The present invention also provides reconstituted-

tobacco filler product consisting of particles each of

.which particles comprises a cellular interior and an

integral skin extending over each of twolopposite sides

of the particle, the filler product having been made by

a process wherein a mixture of particulate tobacco,

starch and binder, with the addition of water, is

extruded, to provide a sheet form extrudate, under such -k—j
extrusion conditions that the extrudate assumes & cross-

section greater than that of the exit orifice of the

extruder die, said extrudate in the plastic.phase thereof

- is drawn down to reduce the thickness dimension thereot,

the draw down ratio being at least 1.5, and the drawn
down extrudate is cut to provide said particles.-

By drawing down the extrudate, as well as there’
being effected'an-increase in the machine direction

dimension of the extrudate and a decrease in the thickness



di mensi on of the extrudate and a decrease in the thickness -5- thereof
aryorientation is inparted to the extrudate and there may be produced cut
. product of -enhanced strength and flexibility. The draw down ratio, i.e.
ratio of the machine 5 direction velocity inparted to the extrudate -
downs™ eam of the die to the velocity at the die, is suitably at |east 10,

is nore suitably at least 20 and is yet nore suitably at |east 30.

to preserve the I ow density structure of-40 the extrudate the exertion

t hereon of draw down tensile force should not

| at eral crushigrdat cesn asiewtdtide isecimpsetedr tot hkeecsktrdaseet ante

ni pped between a pair of opposed draw down rollers.

i nvol ve the application of

t he

| n order

We nave found that an

ef fective nmartt@refmai dv¢ reredueed scuticpecductact enbénpgedsstyangon of the

| ow density structure thereof

hi gh tenper ataid flexeidetBurface tacki ness, to extend about a driven
unpai red, draw down roller. ensuring. an adequat e degree of tackiness

B
the 20 extrudate aff HRRAOHLIRERP ¢ he@xt FRRIX2TEAPOT hEhe graeRiRger a
sufficient, proporti.on of

a tractiv@

f

he. ci rcunf er ence t he rol

R Yol oy B B o o e Ehate AP ST e Shat o,

Sui tably the peripheral EoNRetySdAGe oL 10€ §0L! of i Suplabl # £ 25

cyd indri cal

and sno for he” "pos on o he T bl Ter
least 10, is more suitably at least 20 and is yet more

.suitably at least 30.

In order to preserve the low density structure of

the extrudate the exertion thereon of draw down tensile

“force should not involve the application of lateral

crushing forces, as would be the case were the extrudate

to be nipped between a pair of opposed draw down rollers.

- We have found that an effective manner ot drawing down

./
10
15
v/
20
25

the extrudate with preservation of the low density
strﬁcture thereof is for the extrudate, while at a
sufficiently high-temperature to ensure surface tackiness,
to extend about a driven, unpaired, draw down roller.

By ensuring an adequate-degree-éf tackiness of the
thrudate and contact between the extrudate and the

roller over a sufficient proportion of the circumference
of the roller, the roller exerts a tractive force on the
extrudate sufficient to draw down the extrudate. - Suitably

the peripheral contact surface of the roller is of plain

¢ylindrical and smooth form. The position of the roller

relative to the extruder die is advantageously such that

the extrudate in the travel thereof from the die to the

is for the extrudate ,while at a sufficiently

of

he roller exerts



relative to the extruder die is advantageously such that the extrudate in
thf travel thereof fromthe die to the -6- roller has not cogl ed
surficiently to prevent the extrudate from being tacky enough to adhere,..
adequately to the roller. In order to ensure adequate tacki ness of the ; ;
extrudate at the location of the roller, the run 5 of the extrudate f r &
the extruder die to the roller may be subjected to heating by, for exanple,
the run being enclosed- in :. housing whieB-[err] associated with heating
means [err] to maintain the interior of the housing at an el evated
tenperature. fdELHFONESI nOtotobteadi sgffncientthys tonprevemty taleso be

advant ageous in prolonging the residence tine of the extrudate in the

pl asti c phase.edtradgtecfirdnecbexng tashyr engunghoftor pdhexer adgaaagedya gi ven
formul ati on of conponents fed to the extruder, the degree of draw down to
whi ch the extrtelatieisotlprect 88 95deshgQl gngusecpdafate 8 ckdnesse#4 hat

the interior cells of the extrudate_becone eIonggtedaﬁﬁthout the cells
rupturing at, &#el eXhEedRtegathEnfi dPRAIELLNs O 208 TOL 1eRe &PS Tie. At

e ot " g uh P SRS, BT BERLAA R afR, R YRS,
and o150 to orttyBbses bR aonr AR, By o e o RS et e st ecome
adequately congol{jdatgd;for. nbll8i: . whieh. .  associated with heating
means opera. . to ma.antain:&hk: interior of the housing | B
at an elevated temperature. The provision.of neatiﬁg in -’/
10 this manner may also be advantageous in prolonging the
residence time of the extrudate in the plastic phase. _
- At a given die exit temperature of the extrudate and
: g,given formulation of components fed to the extruder,
‘the degree of draw down to ﬁhich the extrudate is-subjected
15 should preferably-be so selected that the interior cells
of the extrudate become elongated without the cells
rupturing at, and fracturing the widthwise surfaces of
the extrudate.
At the cutting stage of the sheet. form extrudate the
20 temperature of the extrudate should advantageously be .
"~ low enbugh to ensure that the extrudate is insufficiently
" tacky to cause problems in the openation.df the cutter
.and also to ensure that the cellular structure of the .
.extrudate has become adequately cpnsolidated for:.the. .
‘25 cells to exhibit a pneumaticity requisite- for the cells
to resist the cutting forces, which fdrces-might otherwise

crush-a-significant proportion of the cells. It is



25 cells to exhibit a pneumaticity requisite for the cells to resist the
cut,ting forces,, K which forces m ght otherwi se crush a significant proportion
of the cells. It is* -7- convenient in this regard to subject the
extrudate to the cooling action of cooling neans. Advantageously, a draw
down ™ | er may be adapted to provide the cooling neans, provision being
made for a coolant fluid to 5 circulate through the roller. Suitably, the
tenperature of the extrudate at the cutti«4¥g stage is within a range of
[err] to [err] Advantageously, the sheet formextrudate is first operated
upon at the coonvegietidgdnt ghdisi reghaddertior Eybiecto Yhen@rtntidatle o i.e. in
the machine direction. For this purpose there may be provided a

nul tiplicity éhescppdiing acdion 91 good Lng Mednshr Adydnt@geausddly a&spaced

transversely of the extrudate. The extrudate i s next operated upon by
severing. mean4ra¥ GQwp, -"ﬂqiﬁé'dm@yl Pragdapied; 1o &rqv&p%e%i‘r?plcé’,&s‘&gt hat the
cut product takes the form.of particl , h bein fi nt_ of
rectilinear CF% g‘g-SSe&rf’ S %&\}3% 8‘%‘%& ?ﬁ’g‘t % quesat%ter#&allr t%at the cut

product i sgof ' Stk e er. lqul d be enployed 20 a die the exit
orifice ofsmhfgﬁbﬁgﬁghc%hgﬁg tﬁ%géfﬁgagg?e upon first issuing fromthe die

is of tubular or n%ﬁ&tahﬂ?%'%hec&%&%e%%%h&%nofTR%eeé%&&%@h&é5iﬂ'¥ﬂ% opened
to provide a flat sheet of uniforminterior structure and
cutting stage is within a range of 30°C to 50°C.
Advantageously, the sheet form extrudate is first
Nt operated upon at the cutting étage to slit_tﬂé extrudate
10 longitudinally, i.e. in the machine direction. For this
purpose there may be provided & multiplicity of slitting
elements, disc knives for example, closely spaced
Frgnsvérsely of the extrudate. The extrudate is next
. operated upon py severing means, a multi-bladed cylinder
15 cutter for example, so that the cut product takes the - -
form of particles, each being'a filament of rectilinear
cross-séction.
¥e have found that to best.ensure.tnat,tne cut
.product is of uniform structure there should be employed
20 a die . the exit orifice of which is such that the extrudate
upbn-first issuing from the die is of tubular or near-
tubular cross-section. The extrudate is then opened to
provide a flat sheet of uniform interior structure and
uniform thickness. An alternative die exit orifice is
25 of a straight slit configuration.
The starch-is preferably present in the tobacco/

starch/binder mixture at a level within a range of 5% to



uniformthickness. An alternative die exit orifice is 25 of a straight
st configuration. The starch is preferably present in the tobacco/
starch/ bi nder mixture at a level within a range of 5%to - 35% by .wei ght
and nore preferably within a range of 10%to 20% by weight. The stardﬁ.is
preferably present in the mxture in an anmount by wei ght exceeding thatgf
bi nder by two tines and nore preferably by three or nore 5 tines. The | evel
of binder in the mxture preferably does 4gt exceed 10% by wei ght and nore
preferably does not exceed 5% by weight. The starch may, for exanple, be
mai ze or cor n3skabyh wellgh tstaandc more preaffeaamirly omi thiar edfrangy &f PO%

nodi fied 10 starch. Suitably, the binder conprises a cellulosic binder.
Preferred cel Ital 89fkc blyi. wedghtat elihg sStagichsis iprgfenabky reraesen prigsent

i nvention are hydroxypropyl cellul ose and carboxynet hyl cellul ose, the
forner bei ng fye mAFtHTEo e ads FMAUANY PReMei@ht exceadidis sthatmbe |

cel lul osic binder, materials are hydroxyethyl cellulose, nethyl cellul ose
and ethyl cel B&Pf}?é'. leurtt"ﬁer“gﬁst 2nde “éé]q'tﬂr(?sﬁ?atﬂ]ﬁ’dé’ry N E5e A% BRTe

oo B B IO B SR L B Y
oo apeous. HReP sk sREoBEL SR Yl W e ML 05 dods
. ' not exceed 5% by weight. L _ :
" The starch may, for example, be maize or corn starch.
The starch, or a propOrtion'thereof, may be a modified C;/
10 starch. |
; Suitably, the binder comprises a cellulosic binder.
Preferred cellulosic binder materials for use in - -
: prgctising-the preSént invention are'hydroxypropyl_
cellulose and carboxymethyl cellulose, the former being
15 found to_be'eépecially effective.. Other suitable
cellulosic binder materials are hydroxyethyl cellulose,
methyl cellu;ose and ethyl-cellﬁlose.. Further suitable
cellulosic binder materials will readily occur to those -
Knowledgeable of prior proposed tobacco reconstitution
20 processes. Binder of the tobacco/starch/binder mixture
may be provided by two or more biader materials, in
which case it is advantageous that one of these materials
is hydroxypropyl cellulose.
In addition to tobacco, starch and binder, sugar may
25 be fed to the extruder. The sugar, if present, may
comprise one or more sugars, such for example as fructose,

glucose and sucrose. Suitably, the sugar is present at



n addition to tobacco, starch and bi nder, sughr may 25 be fed to the
extfuder. The sugar, if present, nmay conprise one or nore sugars, such for
.exanpl e as fructose,' gl ucose and sucrose. Suitably, the sugar is present at
a | evel™:not exceedi ng about 5% by wei ght of the tobacco/ starch/binder

m xture, but may be present up to a |level of about 10% Advantageously, the
total water present in the 5 extruder is such that, without an extrudate
drying step being utilised, the noisture cgntent of the cut extrudate is
within a range of 5% to 20% by wei ght (wet basis) and nore preferably

W Lhin a7 anas, of od0F6 40 169041k Wboktesa iyl fh1eRk okOLAL ¥BbEECo)S

meant the sumof any 10 noisture prfesent int conponents o

tobacco/ starchy, QiNASIndd Xt L4 8PS, DYt ARslPdb¥ehPEse bt 8 §8Yabfediied to

one or nore of the conponents of the mxture before the conponents are fed
to the extrudess o @t bygpWway of injection via a barrel port(s) of the 15
extruder barrel. A convenient practice is to mx the conponents of the

m xture and then t adenttideowsky |ir thé Ntatdl ywotesupsésentaihythey state to
the extruder, water being added by injection into-the extruder barrel.
Suitably, @ plestruwdeerisssedhfthatyxawptibout ghyertvud20ecdrpinpystep
glycol is fed to the extruder with the conponents of the above referred to
m xt ure and/ orbingytbkised ectheomoksbureccententicef bbitececut Tertrudstiei on

| evel of the plasticiser may be within a range of 1 to .
is within a range of 5% to 20% by weight (wet basis) and

' more preferably within a range of 10% to 16% by weight
\ (wet basis). By "total water" is meant the sum of any
10 moisture present in the "dry" components of the tobacco/
starch/eoi&utes*e-binder mixture and any added water.
Water may be added to one or more of the components of
the mixture before the components are fed to the extruder
"andfor by way of injection via a barrel port(s) of the
15 extruder barrel. A convenient practice is to mix the
components of the mixture and then to feed the mixture in’
aidry or substanfially dry state to the extruder, water
! being added by injection into the extruder barrel.
" Suitably, a plasticiser, such for example'as glycerol
20 or propylene glycol is fed to the extruder with the
components of the above referred to mixture and/or by way
of injection into the extruder barrel. The iaclusion
levei of the plasticiser may be within a range of 1 to
10% by weight on a wet basis. |
25 °  'We have found that products with optimised-cnaracter—
istics are obtained by ensuring that the processing

‘within the extrudef of the materials fed: thereto takes



10% by wei ght on a wet basis. 25 We have found that products with
optd m sed character- istics are obtained by ensuring that the processing
wi thin the extruder of the.materials fed thereto takes’™  +10- place _
adi abatically or close to adiabatically. it is also inportant to operate".
with an extruder barrel tenperature profile up to the extruder die suchss
that the tenperature of the tobacco portion of the materials 5 in the

extruder does not attain a value which woulLggbe del eterious to the tobacco

and is suitably in a range of [err] to [err] The processing nust take place
under such condpldemsadimbatieelilpteryclpse td hdsabagitaedytheidi ¢g the 10
extrudate is expanded by water therein flashing off to steam There is

t hereby effectallsm importart i totdperateswithbt annestruderebarmdate and the

establi shnent of ‘a cellular interior structure. The density of the .

extrudate may beeRperaturgePPitbe ngpctot the0exnpnder dihd puchethbly 15 _
not nore than 300 ng/cc. As will be readily appreciated by those skilled in
the tobacco recdistTRRRETALUTR OHokRe btPPREea BPrEtoRropLf Ehdi mayteriedsant

materials tao the qﬁ%ruder.

avdt d

artificial f9
used in the subj ety dMVGIN 188 PAOCESEaEEE PSadEL! $5E-Lo00 10% SLEMEANS "

the | am na

10
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naterial s may be nature-identical or

Such :
& GG AF R BOLREERIL & TRELPS FRAGRaFRULBLRECO

80°C to 180°C.
The processing.mpst take:place under such conditions

that immediately'upon it issuing from the die, the

extrudate is expanded by water therein flashing off to

steam. There is thereby effected an increase in the

cross-section of the extrudate and the establishment of a

. cellular interior structure. The density of the extrudate

may be in a range of 50 mg/cc to 500 mg/cc, and preferably
not more than 300 mg/cc.

As will be readily appreciated by those skilled in

- the tobaccé redonstitution art, possibilities arise for

feeding flavorant materials to the extruder. Such

- materials may be nature-identical or artificial flavorants

or botanical extracts.
The particulate tobacco used in the subject inventive

process can be derived from the stem and/or the lamina

portions of tobacco leaf and can be tobacco factory offal.

We have found that the process can be fully adequately

performed using offals in the condition as accumulated’

from any location in the primary or secondary manufacturing

-processes of a tobacco factory. Alternatively or in

L



*portions of tobacco |eaf and can be tobacco factory offal. W have found
thgt the process can be fully adequately 25 perforned using offals in the
~condition as accunutated fromany location in the primary or secondary
manuf aCt uri ng processes of a tobacco factory. Alternatively or. in -1 1-
addi t¥6n to offals cut tobacco can be used. By use of -the inventive process
there is readily obtained product the constituents of which have under-
gone substantially no chem cal change relatjye to 5 the chemi cal
constitution thereof when fed to the extruder. The reconstituted-tobacco
filler product sfawibreds Wifaly epliceobadcy addre Borugedural , i.e. un-
reconstituted, and unexpanded tobacco filler of at 10 least 1:1. In order
that the present i nByntusen ofhytHee iolveart iw el rpieyce s dt ek rismdréad iy ri ed
into effect reference will now be nmade, by way of exanple, to the draw ng
hereof, in whi ebtained prodwiyuhe |canatistuestharhtWhicel hatmonder-
reconstitution apparatus; and Figure 2 shows diagrammatically an outlet end
view of the di €% Hus&aNidéyl o nhehapaak (hafgTiftative | P operati on

of the apparatys shown schematically in 2Q Figure 1 to_, produce a
reconstit ut &d t%’x?a@&? c"to'l%%’a'd%%% f%?e,r%{érwrhrﬁg‘g ¥9 tRRi ¢ bi nder

are fed_

extruder.
The reconstituted-tobacco filler product should
exhibit a replacement vélue for'natural, i.e. un-
o reconstituted, and unexpanded tobacco filier ot at
10 least.lzi}
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 drawing
hereof, in which:-
15 Figure 1 Snows a schematic of tobacco reconstitution
appafatus; and
Figure 2 shows diagrammatically an outlet end view
"of the die of an extruder of the apparatus of Figure 1.
In operation of the apparatus shown schematically in
20 Figure 1 to produce a reconstituted tobacco product
tobacco offal, starch and cellulosic binder are fed.
‘respectively from bins 1, 2 and 3 to a mixer unit 4,
wherein the components are mixed without the addition of
‘water. The formulation by weight of the mixture may be,
25 for example, 80% tobacco offal, 15% starch and 5%
cellulosic binder. Factory.offal may be readily used

"without any requirement for the offal to be ground. The



respectively frombins 1,. 2 and 3 to a mxer unit 4, wherein the conponents
are m xed without the addition of water. The fornulatlon by wei ght of the

m xture may be, 25 for exanple, 80%tobacco offal, 15% starch and 5% N
cellulosic binder. Factory offal may be readily used wi t hout any L
requi renment for the offal to be ground. The -12- cel lul osic bi nder n¥y,
for exanple, be constituted by .three parts by wei ght hydroxypropyl
cellul-ose and two parts by weight sodi um ca} oxymet hyl cellulose. After the

conponents have heen thor h m xed t he. m xer unit m xture
|sn?ed toshop;éﬁ °%}QS§%L4%#é%§%xt %He?xﬁﬁﬂﬁ?arpﬁ §8é§§h§P§83b9yx )

mxture througi B S dtb i b 1oHaE ndEeREREARTL Se PERTESs; 2phctHer uger
6. \Water dra frrt%mt?y n@é‘i&;&@ sol@l @é@%ﬁ&iﬁgrfﬂw bog1hasLel 9 through a

line 11 under e acti‘o ycero 'S drawn from a

tank 13 and inject edydydo ¢ &ﬁﬁﬁ&{e@té mﬂwhb@eﬁlflﬁoééugﬂﬂfrmwsda%' on

of a punp 15. If an addition of sugar is to be included he 15 sugar is

conveni ent| ¥ f athe tfidd¥e ud2€ra Unife dnik tliiré hes nbéer tal Boppem bi 68 4-3. The
flowrate of mixture to the barrel 9 fromthe hopper 5 may be, for exanple,

86 kg per hour twinh-Wursv castrudeer fdeveral By désmgneteanuygrgferehcéhrough
the 20 lines 11 and 14 are suitably 10 and 5 kg per hour .
numeral 6. A feed unit 7 of the extruder 6 serves to
teed the mixture through . a feed_pipe 8. to the inlet end
of barrel 9 of the extruder 6. Water drawn }rgm a tank C;)
10 10 is injected into the barrel 9 through a line 11 under
the action of a pump 12. Similg;ly, glycerol is drawn
from a tank 13 and injected into the barrel 9 through a
line 14 undér the action of a pump 15.
| If an addition of sugar is to be included, the
15 sugar is conveniently fed to the mixer unit.4 with_the
- materials from bins 1-3.
The flow rate 6£ mixture to the barrel 9 from the
hopper 5 may be, for example, 86 kg per hour, in which .-
~case the flow rates of water and glycerol through the ~
20 lines 11 and 14 are suitably 10 and 5 kg per hour
respectively. The total water in the wet mix in the
baprel 9 may, for example, represent 16% by weight of
~the wet mix.
The ba;rel,s-is provided with heating means (not
25 depicted in Figure 1) by the operation of which a desired

temperature profile can be maintained along the barrel 9.

The barrel temperature may, for example, be maintained at



‘respectively. The total water in the wet mx in the barrel 9 may, for
exanpl e, represent 16% by wei ght of the wet m x. The barrel 9 is provided
W th heating nmeans (not 25 depicted in Figure 1) by the operation of which
a desiried tenperature profile can be maintained along. the barrel 9. The
barreﬁ“fenperature may, for exanple, be naintained at -13- [err] at the
inlet end increasing to 95 C at the outlet end. The pressure within the

ext ruder nust be maintained at a high enoadB-val ue to ensure that water
therein remains in the tiquid phase. W have found that a 5 pressure wthin
a range of 5004Bsfgat3the kpipt:endodncEer§ing36009RPE) attsthai patlet And.

t hese tenperatures and pressures the starch fed to tne extruder is caused
to gel atinize. At IﬂBeoEF?EFUEﬁdwahﬁﬂetBSr?éFerSF PHECeRer BBERtE1REdAt here
I's mounted an extruder die 16 As.can_be seen from Figure t he exit
orif1ce of tnethi & sengebolgn, ER138" 3 sPERRe hie: kATeS Therafngancral |y
ring form Therghilh&eid :HE°3:ARIaNBUESLDC B! LOL 2ofRAPLALE piNng 10 that

a block 18 set into the die 16 rnterfupts‘the orifrce he twel ve

o' cl ock posgti gp +80%itAHSat t pyd : i d refe e
nuner al 19,5mhgne%?§s§ iégg?ﬁgaf?§ﬁ$§hgyd?gglgg?§ g?aggaﬁ?¥ab3 a?@ﬂﬁ

cross-section. pdsgt he3esdr koayeidOshissupgefromthe die 16 water in the
ext.rudate 19 flashes off to steam as a result of which
: At these temperatures and pressures the starch fed
to tne extruder is caused to gelatinize.
] o At the outlet end of thé barrel 9 of the extruder 6
10 there is mounted an extfuder~die 16. As can be seen from
Figure 2, the exit orifice of the die 16, designated by
reference numeral 17, is of'generally ring form. The
orifice 17 does not have the form of a complete ring in
that a block 18 set into the die 16 interrupts the orifice
15 17 at th? twelve o'clock position thereof. Thus the
extrudate, designated by refeience;numeral.19,~wnen first
iSsuing from the die 18 is of near-tubular cross-section.
.As the extrudate 19 issues from the die 16 water in
- the éxtrudate 19 flashes otff to steam, as a result of which
20 the cross-section of the extrudate 19 becomes greater
than the cross-section of. the exit orifice 17 of the die
16 and there is imparted to the extrudate 19 a substantially
closed cell interior structure. The temperature of the
extrudate 19 when measured adjacent the die 16 has been
25 found to be typically 115°C.
. The extrudate 19 is passed about two plain cylindrical

‘rollers 20 and 21, each of which comprises a polished,



20 the cross-section of the extrudate 19 becones greater than the .
crgss-section of the exit orifice 17 of the die 16 and there is inparted to
the extrudate 19 a substantially closed cell interior structure. The.
tenperature of the extrudate 19 when neasured adjacent the die 16 has heen
.25 found to be typically [err] The extrudate 19 is passed about two pﬂ&#n
cylindrical rollers 20 and 21, each of Wwhich conprises a polished, -14-
stai nl'ess steel peripheral surface. Rollerl®is driven in a cl ockw se
direction and roller 21 in an anticlockw se direction as view ng Figure 1,
rol | er 21 bei n§taiptessasteld Perdphedad Sunffqer HpllemhilQ & wnisren s
circulated 5 through_ the rollers 20 and 21, via lines 22 and 23 ]
respectively, #Rof §LEREFLSERgddRGCHIRS AGdufioller 21, i@ madtdgd aaietias
fromthe die 18 to the roller 2Q, the extrgﬂate %%Fjs oqfned fromthe
near-tubul ar fOLtRPEELPR2G ¥LEFING F1BUEE JredCliTm2k QHHNE SARiteD Rt The
10 tenperature of extruda lbn.cqntact, w.th the raoller 20 is suc
that the extr uag egggei ébfaggk%'%ar%gltl%lfs%ra&dhetrcenslltloedt K& W& i & WY t"ed‘{]um
20 so that ghe 0 ' LS -qd oV an Wof:h & sRenis idy.in
excess of t%e F?%g%ﬁvgrlgg?ﬂ;%?st ﬁlé’ g’)@tdr uztdla{t 2’1%9 15.{%'}%(%2 }/a?cgfr)ncét%e die 15

16, exerts a tragpb¥eit8i§s #Pohha @(ﬁﬁ.‘l‘i%?ea.%% YA devp4.ne
extrudate 19. The draw down ratio nay be, for exanple, ten. The cooling
effect of the chill ed wAkepasksagel ahedeof from the die 16 to the roller
20, the extrudate 20 is openeﬁ from the near-tubular form
at fhe die 16 to a=f1at-sheef'form at the roller 20. The C:)
10  temperature of the extrudate 19 in contact with the ioller
20 is such that the extrudate 19 is tacky and thus adheres
to the surface of the drum 20 so that the drum 20, which
_i; driven with a peripheral velocity in excess of the
linear velocity of the extrudate 19 at exit from the die
15 16, exerts a tractive force on the extrudate 19 and drawé
down the extrudate 19. The draw down ratio may be, for :
'ekample, ten.
'The cooling effect of the chilled water circulated w
through the rollers;20 and 21 reduces the temperature of '
20 the sheet form extrudate 19 so.that the temperatpré
thereof upon passing from the roller 21 is,_formexample,.
40°C. The extrudate 19 passing from the roller 21 is
of uniform width and thickness, 200 mm. and 0.7 mm.
for ex#mple,'aﬂd of a uniform structure across the.section
25 of the extrudate 19, which structure comprises-a.closed

-cell interior and upper and lower outer skins. As a

result of the draw down to which the extrudate 19 is



“through the rollers 20 and 21 reduces the tenperature of 20 the sheet form
extrudate 19 s that the tenperature thereof upon passing fromthe roller
21%s, for.exanple,. [efr] The extrudate 19 passing fromthe roller 21 is
“of unifiormwi dth and. thickness, 200 rm and 0.7 nm for exanple, and of a
uni f ol structure across the section 25 of the extrudate 19, which
structure conprises a closed cell interior and upper and | ower outer skins.

As a result of the draw down to which the-&@trudate 19 is
while in the plastic phase thereof upstreamof the roller

-1
20, t

5- subjected
he cells

Wi thin the extsubjeetéd whélel dngihedpilasthe phesenshgreod: upstragmyofesul t
of the cooling action of the rollers 20, 21, the machine 5 direction
ori ented structheerollenec2@xt thdacells withdnsshrdgrdgqudeie dR: Af8ate 19

passing fromthe roller 21 is, as a_result of the dramﬁngp

consol i dati on pleesased igf tBRhBAEBANE: AdRECK1Ad  ASxPD

down

P

of the roller 21 the sheet fornlextrudiEEE%02919? asisé ggggggg
erdl’l ¥ de n
B e e )
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. processes, of enhanced strength and flexibility.

s C Downstream of the roller 21 the sheet form extrudate

- 10 19 passes about guide rollers 25 and 26 before entering a.

cutter unit generally designated by reference numeral 27.

Upon entering the cutter 27 the extrudate 19 first passes

between a pair of slitters 28 and 29 each of which is

- comprised of a multiplicity of rotatably driven disc

15 knives. The slitters 28, 29 serve to slit the extrudate

‘into continuous filaments of a width of, for example,

0.8 mm. The now filamentary extrudate passes between

a multi-bladed, rotatably driven cylinder 30 and a co-

operating stationary blade 31, whereby the continuous

20 filaments are severed to provide discrete gilgments_of a

length of, for\e;ample, 40 mm., which discrete filaments

are collected in a skip 32.

. Typically, the mdisture content_of the.filaments

as collected is 15% by weight.

1 The product_collected in ;he skip 32”15 eminently

suitable-for.blending with natural tobacco cigarette

filler. Moreover, the blending can take place gt the



a nmulti-bladed, rotatably driven cylinder 30 and a co- operating stationary
bl ade 31, whereby the continuous 20 filanments are severed to provide
discrete filaments of a length of, for exanple, 40 nm, which discrete ..
filaments are collected in a skip 32. Typically, the nnlsture content of -

the filaments as collected is 15% by wei ght. 25 The product col | exfed
in the skip 32 is enminently suitable for blending with natural tobacco °
cigarette filler. Mreover, the bl .endi ng cafjglake place at the - 16-

conclusion of the primary processing steps of t obacco manufacture, this
being in Contra&¢§é1a§ibenoE0tﬁerEeathyawabb@@s&n@e@w@astdﬁfxb&w&mwcts
whi ch have to be passed through the prinmary processing steps and are 5

therei n subj ectmigutlggtasel i eAisAbkengatinyeoheradigitiaR.ion to duk v ght
basis, of particulate materials which may be fed to an extruder in carrying

out the processaviildklereseahsititanedopsodue tis whilchowsvelGo be
FORMULATI ON | Tobacco 80%  Starch 15% Hydroxypropyl Cellulose 3% Sucrose
2% FORMULATI O\vassadbthrougBoghst arimarsyprogessipgt istiepselangd agwe 3% 15
Car boxynet hyl Cel | ul ose 2% Sucrose 4% Products obtained by the process of
the present 9 therein subject to degradation. _
Alternative formulations, on a dry weight basis,
of particulate materials which may be fed to an extruder
in carrying out the proc.:ss of the present inventions
are as follows.

10 - FORMULATION I ~

Tobacco 80%, Starch 15%, Hydroxypropyl Cellulose 3%,

Sucrose 2%.

FORMULATION II
" Tobacco 76%, Starch 15%, Hydroxyethyl Celluiose 3%,
15 'CarbOXyméthyl Cellulose 2%, Sucrose 4%.

Products obtained by the process of the present
inVehtiod have been found to possess a combination of
properties, including smoking character, superior to the ;‘/
'pfoducts of previously practised'tobaéco'recOnstitution

20”-procesées.

Products produced by use of the inventive process
have been of excellent appearance and natural colour- and
ardma. Quantitative tests have shown that the colou:
shift of the productS'ffom the initial dry mixes fe. to

' 25 the extruder are minimal. Other tests have shown that
the levels of nicotine and total and reducing sugars in

the products are similar to those of the tobacco as fed



“invention have been found to possess a conbination of properties, including
smgki ng character, superior to the products of previously practised tobacco
‘reconstjitution 20 proceSses. Products produced by use of the inventive
"procesd’ have been of.excellent appearance and natural colour and aroma.
Quantktative tests have shown that the col'or shift of the products fromthe

initial dry mixes [err] to * 25 the extruder are minimal. Oher tests
have shown that- the | evels of nicotine and-i1ptal and reducing sugars in the
products are simlar to those of the tobacco as fed -17- to the

extruder. Produgd stid dxtrud@r power equivalent to or in excess of that of
unexpanded cut | eaf tobacco are readily produced by the inventive process.
5 -18- CL Al MEdducts\ ¢bbiickbingcpomer tequve et et®, Onheh e¢ ¥CESS

m xture of particul ate tobacco, starch and binder, with the addition of .
water, is extruddiha® @f cunexprandedetut oled ExtoReeR 2rAdEPadLlh REREWSEDN

conditions that the 5 extrudate assumes a cross-section greater than that
of by the inventive process.



Ay

the exit orifice of the extruder die, said extrudate in the plastic phase

t hgr eof

S

drawn down to reduce the thickness dlnen5|on thereof, the draw

do rati o bei nd the drawn dowi eXtrudate is cut ‘to 10
provide a pr odlr.]mm‘fl mam || IIFI er size particles. 2. A process as ' -

cl ai ned

in.

Caimlc wher#inssaid draw down ratio is at |east 10. 3. AB{

process as Clained in Claim 2, wherein saidilg8raw down ratio is at |east 20.

15 4. A process as clained in Claim3, wherein said draw down ratio is
at least 30. 5. - A process as clained in any one of the preceding clains,
wherein the drawi ng down of said extrydakeAt 8kMsSpl ace wi thout said ‘
extrudate being subjected to lateral 20 crushing forces. 6. A process as.

clainmed in any one of the preceding clains, wherein the drawi ng down of

sai d extrudatelrs eﬁf&ﬂh&?qg/%&ﬁqpiﬁ&F%HE?% PEPRESEn ¥beredn -aumilxture a
sufficiently high te ture tq ensure surface tackiness; 25 with a

unpai r 84, PAF ¢ dqkaceo, sggrc§ andAPbPGE€ssWé§Qﬂ§ﬂ@nxi|n

d 6, wh | fl.uid h d |1 t
ctrect cool ngeBrtzitl BH ARtRe 'Ge CREHNFIL O YIRS hant Sk or
the preceding geselhghe, Whdd! . defﬁagﬁaﬁecowa‘i@isut tt%apcf Pile said

driven,

pr oduct ,

S
5

10

15

20

25

I n-shee
extrudate assumes a cross-section greater than that of

the exit orifice of the extruder die, said extrudate in
the plastic ph;se thereof is drawn down to reduce the ._ \;)
thickness dimension thereof,.the draw down ratio being
at.léast 1.5, and the drawn down extrudate is cut to
provide a product of tobacco-filler size particles.

2. A process as claimed in Claim 1, wherein said draw
‘down ratio is at least 10.

3. A.process as claimed in Claim 2, wherein said draw
"down ratio is at least 20.

4. A process as claimed in Claim 3, wherein said draw
down ratio is at least 30.

Se A process as claimed in any one of the preceding
claims, wherein the drawing down of said extrudate takes
place without said extrudate being subjected to lateral
crushing forces.

6, A process as claimed in any one of the preceding
claims, ﬁhéreih the drawing down of said extrﬁdate is
effected by said extrudate being in contact, while at a
sufficiently high temperature to ensure surface tackiness,

with a driven, unpaired, draw down roller.



S9. A process as clainmed in Caim S8, wher ei n said extrudate I ssues from

saifd die in a tubular or near tubular form said extrudate berng opened to

- a sheet form 10 conflguratlon 10. A process as cl or

" wherei'n said extrudate is cut in the machine di recul@!i‘iﬁﬂﬂﬁlmmﬁl
transw@rsely of the machine direction thereof so as 't \Ci Sqli
particles, said particles being el ongate iyg 15 the machine direction. 11. A
process as claimed in any one of the preceding clai ms, wherein said starch
Is present in ghe t abproeesy aclyldined im xClatmi 6, avhepeint abgovdagiit
exceeding the presence in said mxture of said binder by at |east 20 two
times. 12. A pftadds iss cireulatdad thyougie sdid heopleredongsciei exfediter ei n
sai d binder conprises a cellulosic binder. 13. A process as clainmed in any
one of the precediliggclodi maidvexttudatel asticiser is fed to said extruder.
25 14. A reconstituted-tobacco filler product consisting of particles
each of which Barti & pFocess iaseslaimed lmranntere oof abbleaprenedgngl skin
ext endi ng over each of two - 20- opp05|te sides. of the particle, the
filler prodfict chaimsy FhereiniSahd LHFTRAx te wHehen ncut it Brevide said
particul ate tobacco, starch and binder, with the addition of water, is
extruded, to pPB?ﬁ&Sta difed Bh&8%edIiMnte, 5 under such extrusion

condltlons thag.theAgé&%%%%Egégyﬁ aimed in Claim 8, wherein said

extrudate issues from said die in a tubular or near

tubular form, said extrudate being opened to a sheet form

"
.10 configuration.
10. A process as claimed in Claim 8 or-9, wherein said
extrudate is cut in the machine direction thereof and
transversely of the machine direction thereof so as to
piovide said particles, said particles being elongate in
15 the machine direction. |
11. A process as claiméd in ‘any one of the preceding
claims, wherein said starch is present in the tobacco/
. starch/hinder mixture in an amount by weight exceeding
Y _

the presence in said mixture of said binder by at least
20 two times.
12. A process as claimed in any one of the preceding
claims, wherein said binder comprises a cellulosic binder;
13. A process as claimed in any one of ﬁhe preceding
claiﬁs, wherein a plasticiéer is fed to said extruder.
25 14. A reconstituted-tobacco filler product consisting of
particles each of which particles comprises a cellular

interior and an integral skin extending'over each of two



-

a cross-section greater than that of the exit orlflce of the extruder die,
sgg d extrudate_Lg_Lng_pLasL+e—phase thereof is drayn down to reduce the
t ht ckness di nensi on thereof\!E gﬁ draw down ratio being at 1east 1.5, and

the 10 draw do mm to provide said particles. 15. A proguct
as clainmed in ?:ﬂmmﬂ 1 duct exhibits a replacenent val ue for ey

natural tobacco ftll%r "of at | east 1:1. 1GgpA tobacco reconstitution
process substantially as 15 herei nabove described with reference to the

" drawi ng hereofoppidkite sides of the particle, the. filler product
" having been made by.a process wherein a mixthfe-of
particulate tobacco, starch and binder, with the addition
of water, is extruded, to provide a sheet form extrudate, .
5 under such extrusion cbhditions that the extrudate assumes
a cross-section greater than that of the exit orifice of
the extruder.die, said extrudate in thé'plastic phase
thereof is dra?n down to reduce the thickness dimenéion -
tneréof, the-d;aw down ratio‘being-at“least 1.5, and the ;;)
10' draw down extrﬁd;te is cut to provide said particles.
15. A product as claimed in Claim 14, which proauct
exnibits a replacement value'for_natural tobacco filler
of at least 1l:1.
16. A tobacco reconstitution process substantially as
15 hereinabove described with refefenCe to the drawing:

hereof.

20



