i1 2236_044 PROCESSI NG OF TOBACCO LEAVES Thi's invention relates to the :
processing of tobacco |eaf material in thg manufacture of snoking articles.
Tobacco | eaves of the types used in the manufacture of cigarettes and |ike

smoking articles conpri se leaf lamna, a |ongitudinal main s%@)%
veins extending fromthe main stem The main stemand | arge Vé are ’

hereLn»after jointly referred to as 'stenml. The stem has .substantially

di ff eFent physical properties fromthe lamina, and it is |ong-established

practice to separate the stem from the lanina at an early stage in
t he processing of tobacco | eaves, the stemand | am na then being processed

i ndependently and differentl ﬁgogﬁgsﬁ@angg ‘rag%béhnﬁhﬁﬁbmt erial is
separated from |l am na mater]j =a conpl ex and | arge
threshing plant Q@Y i Sivihtd g Hlated P Y grovBdLingfosctoBat¥o leaf

~arranged threshing machines wth classification units:disposed internediate

next adj acematidiieahiiig RS hdiRFacurs dﬂémdﬂtw afthfr::E@@ar ated stem
material, or a proportion of it, after suitable reduction in size, is

often added back 'nobatdmalwamsaéfeth*eha:ym nesdriisiheehes migrarfactuce of
further processing. Stemmaterial is often desirable in the tobacco blend
to inprove fdidanetitess dndibilke sbpkingoarthelesyeompaiseo kﬁaﬁ/lwma, a

|rrproved met hod of processing tobacco | eaf material to provide a
longitudinal main stem (rib) and  veins extending from the

main stem. The main stem and 1arge' veins are hereinafter
jointly referred to as ‘'stem'. -'I'he stem hés substantially
- different physical 'p'rope'.r"t_ie_s_ from the lamina, and it is
long-established pract_ice .to séparate the_ stem from the
lamina at an early stage in the prdcessing of tobacco leaves,
the stem and lamina then "beihg .processed independently and
differently. |

The manner in whic.h_' stem material is separated from
lamina material is generally by. means of a complex and large
threshing plant domprising' a. nﬁmbér, eight for example, of
U serially arranged thi:eshiﬁij machines- with class;fication
units disposed inte"rm_édia'.te rie-xt' adjacent 'thr'_eshing machines.

As is well known, the separated stenm material, or a
proportion of it, aftér"suita;bie reduction in size, is often
added back to thé lamina after the 1amina. .has been lsubjected
to. further processing. Stem material is often desirable in
the tobacco blend to improve fill value.

it is an object of the invention td provide an improved

method of processing tobacco leaf material to provide a
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2 product suitable for use in snoking articles, cigarettes and cigars for
exanple. W have |ooked at ways of Zinplifying the overall tobacco
produci ng process fromleaf to snoking article. W have, surprisingly,

found that it is possible to use a mll| for the purpose of operating

si mul taneously on stemand | am na to produce a product useful for T

I ncorporation in-snoking articles. Whilst we are aware that it has Pebn
proposed to use a disc mll to reduce the particle size of stemmaterial on
its own, PRedNCE uitakle OOr awseudn smokigihgrtiglesnhetganebheseandaf is
fed to the mll so as to make possible the provision of a particulate -

mat eri al GHYARE iLOT MAMRI®S bei ng used for making snoking articles without
any substantial further, size-reduction pracess. _...lt has, however, _heen
found to be pd'&i flaye o looked LAt WaYs wRSl oStERLifying d;p@neeveralti

her ei naf t.er to_produce a . mxture o rticulate |lampa gaterial, and
Cubet ant (AP it iy hodedh Hiom LeRE ko HpBkEnn ARIRTRL 0 o6 which
~makes it suit or beging. i t R fyrther. t ' i ze-
reduction, in ﬁ%;ﬁ%ki§59§¥£§§§?%ﬁ% ggﬁb@rg?k&“’fﬁﬂg? agééf#%étgﬁcgfe t he

| am na ; Gy ed.,i CUEBSShAht $he Sl ¢ SRV IoHBGRIRE. @
Mol i ns %?%gé exarrpbﬁla% g‘;&gp\%ﬁol e l%g%f‘é&ghﬁegﬁ. 'cg'r'rrp et e, l(po? el

subst ant izHd Y1&4R{RA LS. [iARTOa | BRY&Sc¥NuER AV e dieeiné8FP6LEL L BnSIiHE DY
a reduction process, such as chopping or slicing for exanple, that does not

involve amokingi brdddlesnpar AMiIs®f weAnap@ aware that it has been ..

.proposed to ﬁse a diSc mil; to reduce thg particle-siée of . d
stem material on its_own; Qe are noE aware_§f any use of a
single mill wherein whole leaf is fed ﬁo_the mill so. as to
make possible the provision of a particulaté material which
'is capabie of being used for making émqkihg.arﬁicles without
any éubstaﬁtial further size-reduction process. - It: has,
however, been found to be possible_to.use-a'miil with whole
1eéf, as defined heréinafter; to produce a mixture of
particﬁiaté lamina material, and suﬁstantially intact“stgm

material, the iaminé haterial having 'a size which makes it QJ
suitable for beingnused, without further_substantial'size-
redudtion; in the _mak_ihg of smoking articles. Thus, for
instance, the llaminé. matefiél can be _fed to a -commercial

éigarette-rod.making ﬁachine, a Molins Mk 9 for example:-

By ‘'whole leaf' we mean complete, or substantially
cdmplete,leaveé or leaves vhich have been reduced in size by
a reduction procesé, such as chopping or slicing.for example,

that does not involve any significant separation of lamina
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3 and stem The | eaves or |l eaf portions will generally have been cured
and may have been subject to other nore or3less conventional treatnents.
Prior proposals for the processing of tobacco |eaves to provide filler for
cigarettes and |like snoking articles are nunerous. Exanples are to be
found in the foll ow ng patent -specifications: CGermany (Federal. Republic)
954 136 New Zeal and 139 007 United Kingdom 1855/2134; 413 486; 2 026 298,
2 0787085; 2 118 817, 2 119 220 and 2 131 671 United States 55 173; 68
597; 207 14Qnd1étdfl]l; AHe 7Bdaves8ordAeatOpdPtiohssS whildd, Ferdérabby; have26
878; 3 128 775; 3 204 641; 3 690 328; 3 845 774; 4 195 646; 4 210 157; 4
248 253; 4 izerD88urdd 3aadShigy hdde Béén suldiecti?tandthe¥Otcds. or less
According to one aspect thereof the present invention provides a method of
processi ng toshweantiondl Mrteatmeéntsher ei n t obacco as whole | eaf, as

herei nbefore defined, at a noisture content below the transition_noisture-
content thereof, Rsiorrpropesals déernshe processimmrfh tohareso ipaves to

arrangenent of said mill and the processing conditions hejng such that
there exits REAWidg | fidlprodoext cluanettes, apdt dike smoking articles are

numerous. Examples are to be found in the following patent
. specifications: o
Germany (Federal Republie)
N 954 136
| New Zealand
139 007
United Kingdom
1855/2134; 413 486; 2 ozsfzss; 2 078 085; 2 118 817} 2
119 220 and 2 131 671 | |
-United sﬁates |
55 173; 68 597; 207 140; 210 191; 250 731; 358 549; 360 797;
535 134; 2 184 567; 3 026 878';' 3  128 775; 3 204 641; 3 690
L 328; 3 845 774; 4 195 646; 4 210 157;'4 248 253; 4 323 083; 4
392 501; 4 582 070; 4 696 312 and 4 706 691. ' |
According to one éspect thereof the present invention
provides a method of 'proCesSing tobacco leaf matefial,
wherein tobacco as wholé'leaf,.as'héreinbefore défined; ét a
‘moisture content below the transition moisture content
thereof, as hereinbelow defined, is fed through a mii;,_the
arrangement of said mill and the processing'conditions being

 such that there exits said mill a prodﬁCt which is a mixture
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4 conprising flakes of lam na and substantially intact stem pieces, the

| am na fraction of said product, after4separation from said stem pieces,
being fluent and requiring substantially no further size reduction in
order to render the lamna fraction suitable for being incorporated in
smoking articles. According to another aspect thereof the presents.:

I nvention provides a product conprising a m xture of |amna particles @hd
substantial ly, intact stem pi eces, which mxture results from the feeding

of tobaGeBPTHRENG flakes ofs hampinahamnst csubstas¥ially, iptachr Skt ent

bel ow t he, tran5|%hon noi, st ur.e qQnt ent_ t hereof , as here nbel ow defi ned-

t hrough B*fFeEr thE Féﬂ?ﬂé fraction oF s3if pragust, & ﬁﬁrsﬁﬁﬁﬂﬁﬂF{ﬁPfron1
id st t, d bst ant | furth

Feducti OREPRC orAte s o FesRiar HATSE nBSAPECy) SIUBNEL anfad o Farid il o' 7€
Ki d

whol o | c2pbEERfEiala8] q?‘gﬁ?‘ﬁg@‘ﬁ%?t s, @eaﬂ?é#%%ﬁﬁg%i?‘?’?%% "Rel drepdgecry

a furth a t t h ’ t hog, of
€he %Qﬁﬁha el onl NEuikagaeN! e srm Iﬁg@ arﬁ%‘?‘?‘?ﬁ@

processi ng tobacco material to provi

naterlalsmanghglartggqggo as whol e | eaf, as hereinbefore defined, at a
noi sture content below- the transition nnlsture cont ent t hereof as

her ei nbel ow datcegdingasses t hntilera paspagt daflidisbiy €he eXprasSent
portions of first and second, relatively noving, mlling elenments of a
mll fromnaantibatpndViﬁési@apsegactocomprising;a.mixture of lamina

particles and substentially intact stem.pieces, which mixture ~
results from the :feeding of tobacco whole leaf, as
hereinbefore deflned at a m01sture content below the
_trans:LtJ.on moisture. content thereof as hereinbelow defined
thxough a mill, the_lamlna fractlon.of said product, after
separation from said.stem pieces; being fluent and requiring
substantially no further size reduction in order .to render
the lamina fraction sultable for use in smoking articles.
There may be fed to the mill, together with the tobacco
whole leaf, additional lamina in the form of lamina strips. L)'
According to a  further aspect ‘thereof .the present
invention provides a method of proceesing ~tobacco leaf
material to provide emoking article fiilef material, wherein
tobacco as whole leaf, as herelnbefore deflned, at a m01sture
content below the trans:.t:.on moisture content thereof, as
hereinbelow defined, passes through a passage defined by co-
extensive po;tions of first and second, relatively moving,

milling elements of a will from an inlet of said passage to



5 an outlet of said passage renote said inlet, so as to provide at said
outlet a product conprising a nmixture of |&rina particles and intact stem
pi eces, the |lam na particles and the stem pi eces bei ng separated, whereby
the lamna particle fraction, absent the stem pieces, is fluent and
constitutes said filler material, which material requires substantially no
further size reduction to render it suitable for being incorporated in

=y

smoki frg articles. Preferably, the outlet of the passage is situated at the
mar gi n of thancoutiletnsifveajidr passagel iremtehaAid cimkkt hato tde &0 gprovide
fraction of products of the invention is readily separated fromthe | am na
fracti on. Thetsepaidt iatkety, a f produahpl comppisingrjadnixfureyyofi rlamina
classification. Advantageously, a gravity feed_  system is used for
f eedi ng the PéﬁF;ﬁ&FéﬂﬁﬂdténéﬁEtiﬁﬁﬁﬂcﬁl?ﬁGSMIQhel%aﬂiy? PRrddid essard
exanpl o, i nt BR8N E HeB P hRRRR: TR PR B EE oA BRPEERYo e, ST DA LEELe
(e T Y RS eRiEh Shdbhd EndTSOhET RIS F BROUNE! oA Eomghidiee
IO oY SRS 0 1, SRR e LS S ied "EBEREHE L1y
shoul d be a gent#panerf §8%e Adaist folY ARLA%EMNEet Olitl NSui€8B1e for being
incorporated in smoking articles. Preferably, the 6utiet of
~/ ' the passage is situated at the margin of the co-extensive
portibns.
It has been found that the stem fraction of products of
. the invention is readily separated from the lamina fraction.
~The separation may, for example, be carried out by air
. classification.
Advaﬁtageoﬁsly, a gravity feed system is used for
feeding fhe leaf material to the inlet of the mill.
It may, in some cases, be found to be advantageous to
¥¢ . inject low pressure steam, at one bar fér'example,'into the
) leaf reduction apparatus.
The feed of leaf material to the mill may be assisted by
the maintenance at the product outlet of the mill of a
-reduced air pressure, as, for example, by way of use of an
air 1lift, or by the maintenance of an elevated aif'pressuré
at the product inlet of the mill.
Preferably, the feed of the leaf material to the mill

should be a continubus feed. ' It is advantageous for the feed
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6 rate to be substantially constant. The leaf material fed to the nill can
be, for exanple, a flue-cured Virginiaématerial, a United States type

bl ended material or an air-cured material. According'to a yet further
aspect thereof the present invention provides a snoking article filler
material, which filler material is a fluent materi-al consisting of |agatna
particles, the shape factor, as herei nabove defined, of about 70 per _c‘,*d'nt
or nore of the dust free particles of the material being 0.5 or above. The
concept vpatéshapbef substantiaddly eedshandi.nbel ow - According to a yet .
further aspect thereof the present invention provides a nethod of making
cigarettes, wibeeleafopateribidl £ednter thie milledaseda o fan axAMplecrat e
whol e | eaf, as hereinbefore defined the whole |eaf at a noisture content
bel ow t hElueagurefoVimginia emasardad (t er Updted, Stakes nypPsy Rkended s
fed through a,mll such that there exits said ml| a product which is a

m xture BgﬁﬁFﬁ-§§LnQr an; pixseured pateriale substantially intact |engths of

i uont 1 am naAPPACRLBR (&0 { B W) KEETERFE ASReSY (EREHEP PRt P T aBh:

ouu T Ak EBR, BARSCL! Bl T B BB R o

e PLoCHEhIOE Hitkoslde HRIEL I RaLUE X bR LAS ok Lamima
particles, the shap_e_' factor, as hereiné'bo've defined, of about
70 per cent or more of the dust 'fr'ee'. particles of thé
material being 0.5 or above.

The concept of 'shape factor! .-is defined hereinbelow.
~ According to a yet further aspect thereof the present

“invention provides a method of making cigarettes, wherein
tobacco bale mat_erial is reduced to 'proyide discrete whole
leaf, as hereinbefore defined; the ,whble leaf at a moisture
l'content below the tfansitioh. moisture content thereof, as
'ﬁereinbelo_w defined, is fed through a mill such that there
exits said mill a product which is 'a mixture comprising \)
flakes of lamina and _.substantially intact lengths of stem;
_the lamina and stem fractions of said mixture are sepér'ated;
'and the fluent lamina fraction is fed to a cigarette rod
.making machine without requiring further size reduction. _
| Since the moisture content (of the stem fraction) is
relatively low, theré is a reduced reﬁuirement ‘for drying of
the. product of the size reduction apparatus, which can -lead

to considerable sévings. in equipment and energy costs.
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7 A snoke nodi fying agent, a tobacco casing for exanple, can be applied to-
tobacco | eaf material before or after the Pprocessing thereof by a nethod in
accordance with the invention. Particulate |amna materials obtained in
accordance with the invention can be subjected to a tobacco expansion
process. = Exanpl es of expansion processes which could be enpl oyed are

di sclesed I n Uni-ted - Kingdom Patent Specifications Nos. 1 484 536
and 27176 385. It has been found that the noisture content of whole leaf is
general ly the nuian smekermeldifhidgt agentss ahedbhaeco opasiiagorfohasgampbéact
stem pi eces are produced, or on the other hand, stem particles are
produced, ¢cand be appliedptiositelaccon b#af pnateniali befbremarheafirer the
product to the other product occurs at a fairly precise noisture content.
The noi st ur PXOSHSHINGt ThERSPE hiky t raandiethed octiur AGEordareei naithr bhe
referred to,as the '"transition noisture content'. The transition noisture
content of AMNVEMIARmaterial to be nmilled is readily deternined by sinple

whol e 1oar - whentambie e KapltE SaSHEa Y | obtHingd A e dones pith
o a requ r Shnt SRR A ot P S ol B2 dhd TORARES st SR BTALER
'tﬁant 0 be prodeerd Mokl TLd! of ObxblfsTBAN PPOSLYLES COUMHH HoulS | £&S
employed - are  disclosed in United Kingdom Patent
N Specifications Nos. 1 484 536 and 2 176 385.

It has been found that the moisture content of whole
leaf is generally the main factor which determines whether,
on the one hand, intact stem pieces are produced, or on the
‘other hand, stem particles are produced, larid that,
-surprisingly, a sharp tfan-Sition from the one pfoduét to the

--other product occurs af a fairly precise moisture content.

The moisture content at which this transitioh occurs

‘Wwill hereinafter be referred to as the"'transitidh moisture
g%- . content'.: |

The transition moisture content of a tobacco material to

~be milled is readily determined by simple expér'imentation

prior to production operatiorn. For a Virginié tobacco whole

léaf, when milled in a Quester SMil mill, the transition

moisture contént was found to bé substantially 18%. That is

to say, in this case it is a requir"eme'nt,'. if a mixﬁure of

~.lamina particles and iﬁtact "stem’ pieces is’ to bé prb&uc;ed

from the mill, for the mean moisture content to be less than



18% Preferably the noisture content selected should not be of a val ue
far below the transition noisture contedft. Thus, for exanple, in a case in
which the transition noisture content is 18% a nean feed noisture content
of 16% m ght be selected. Heat may be applied to the tobacco material to
be mlled. |If heat is applied, as for exanple by subjecting the mater4al
to microwave radiation, the value of the transition noisture content w*¥l
tend to be depressed. Leaf material processed by a method in accordance

with the itf¥enti on BRGFeFaRIY o thien fiod st Goettte SRlectRt Rhotld agt
out = et FBd 95 Zoctrbibodah | RelAY iormeRr oy cbpiRtRER \atent. 0
Chr eahi ng RS HO2 SRABIA-add A Gl Bafiia e Srdalfioh inblappee
relat] v, FERERReIds Py o S Mol phliEire Bonf eI cSPR BE |

a savi ng i1y, consunption. Furthernore, capital and energy cost
savings will accrue fromsinplification of the prirmry |eaf-process section

in the tobaccoHea® Oy bét applied tthe ahec tbbhcey umateribhe poespat
I nvention significant savings can be made in ~the overall tobacco | eaf
process, milded.thalf hwatceass appliidd ,C @BTEIWE exdniplé abpceubjécebingsthe
recei-ved fromthe farm and which ends with the naking of cigarettes or

ot her snphiatgriald to microwave radiation, the value of the transition

moisture centent _will tend to be dep_r’e_ssed. \J
Leaf material processed by a method _in accordance with
the invention may,be_ of a single tobécco 'g_rade or a blend of
leaf materials of a plurality of .tobédéo grades. -
_Sincé a mill used in carrying out a method in accordance
__with the invention_. is substantially more compact -than a
_conventional thre_shir__;g plant, with its 'plu-rality' of threshing
machines and c_ias'sifiers and _exténsive associated air
trunking, there Willl be, in use of our invention, a capital
cdst saving relative to the use of g"conventional- threshing - \_,J
plant. There wil]7 als'o.__ be a saving in energy consumption.
| Furthermore, capital and energy cost savings will accrue from
_' simplification of the primary leaf-process section in the
: tobacco f_actor_y. It is thus the case that by use of the
.present invention significant savings can be made in the
_over_all_ tobacco 1éa_f process, i..'é. that process :which
commences wiﬁh tc;bac’co, leaf as received from the farm and

- which ends with the making of cigarettes or other smoking



articles. It is to be observed that not only does the invention provide

met hods of providing a mixture of discrete|lamna particles and discrete
stem pi eces, without a requitrement for. a serially arranged plurality of

| eaf processing machi nes, but furthernore, the invention provides nethods
which are readily carried out without any requirenment to recircul ate
-prodyct for further size reduction of the lamna fraction of the m xture.
In other words, single pass operation is readily achieved. MIIs used in
carryi ng ouarkdeheds i n -accordance with the invention are preferably of the
kind in which a material flow path extends between and across opposed faces
of first and -sedaénds |taf ber cshsdrved thatenict omslyhdbkst thHéeinvention
provi ded a shearing action on tobacco material as the tobacco nateri al
traver ses' t REoNdder imethodsy oft hprovidingbla/, mixtureasef odd sgiretiee lamina
reduction elenments is discoid, in which case it is advantageous that the or
each of thePar¥dicilescradefiscrets isfen nieqgem, optiheut & freguinenent for
generally linear, rib-form radially extendin rojections. Preferably,
both of the? &8TIathEt PS’Ha@B@F?erRJsu%ﬁ%l’éﬁ-’_s@cﬁg dfe# | PYOReSSINSoprrRineso

ATt I T HERE R MR A SR TR NG
e 00 i, AR o (P A IR e SRR
10_ - product for further size reduction of the lamina fraction of

- the mixture. - In other words, sihgle pass opération is
readily achieved.

Mills used in carrying out méthods in accordance with
the invention are preferably of the kind in which a maﬁerial
flow path extends_between and across opposed faéeé of first
and second leaf reduction elements, such that there is
-provided a shearing action on tobacco material as the'tbbacco
material traverses the material flow path. - Suitably, at
least one of the leaf reduction elements is discoid, in which
..  case it is advantageous that the or each of the discoid

elements comprises, at the operative face th'ereo.f P genérally
linear; rib-form, radially extending projections.'Preferably,
both of the leaf reduction'elemépts are discoid Mills'ﬁhich
comprise two leaf reduction elemenﬁs takihg the form of discs
are exemplified by the Bauer mode1.400'and the Quester model
SM11. . In operation of the Bauer model 400 mill the two discs
are driven in opposite'directions{”wheréas in the operation

of the Quester model SM11 mill one disc is rotated whilst the



ot her remains stationary. A nunber of discs are avail able for the Bauer
400 mll, each of which discs is providéd with a particular pattern of

proj ections on the operative face thereof. Bauer- pl-at es desi gnated 325
‘and 326 are useful in carrying out the present invention. In the operation
of disc mlls for the sinultaneous mlling of |amna and stem determgsmants
of the particle size of the lanmina fraction of the product are the relsfive
speed of rotation of the discs, the size of the gap between the discs and

t he conf iegivest | vemaing hetaitlionagypr oj Ac humberatof hdispsr airieseavaikabdé t he
di scs. It has been found that so-called "mlls" of the kind which enploy an
i npact adiororkhes (Bauners 400mwilki | eachwplf| widichgdigcs 1is IRrevided| eithr
carrying out the desired nmlling action. W have exam ned a Robi nson pin

m 1 (nodel PAESEgGRARForPattegant P MEPIePeEPNS DOty Bher pperatipies face|
conprises. a rotative disc_and a disc-like stator, both of which elepents

are proFRREREORy { nBavercplates; degignajied 323 and: dd&i RFHHFRAM ciParl y
f th ' f f the el ts. Th ' f I t

?n_t er Si SPC[%JF o_s_;vr%q arPC‘f So@be éff??e%‘e%?#é‘?e@f’e‘?%ﬁlt ns OTh'gnlei ﬁi te_rergnexperi ence
gai ned wi th t g, RARNSOR.PLD; ! loe | BYLEAt 58] DateicRy LAk TLORL OB
useful i.n carrying oul” nethods in accordance w t he I nvention. Any

agei ng Sty y tc%‘eléiﬁ%(jﬁh ré’é&ﬁ’?td&eﬁﬁy%ﬁn{&%f %Qﬁ%&%ﬁ?&i&@igéfi ned

or the size-reduced materr produced e size reduttlon apparat us.
of the lamina fraction of the product are the relative speed .
of'rqtation of the discs; the size of the gap between the et
discs and the configuration of the milling projections at the
operative faces of the discs.

It has been found that so-called "mills" of the kind
which employ an impactvaction, such as hammer mills, will not
generally be suitable for carrying 6ut the desired milling
action.

We have examined a Robinson pin ﬁill.(model designation
~ Sentry M3 Impact Disrupter). This mill comprises a
rotative disc and a disc-like stator, both of which elements ;J

~are provided with - circular arrays of pins extending
_perpendicularly of the opposing faces of the elements: The
pins of one.element_interdigitate with those of the other
glement. The,limited experienée gained.with the Robinson
.pin mill indicated that such a mill might ‘be useful in
carrying out methods in accordance with the invention.

Any ageing step may take place in-respect-of'WhOLe41eaf

~ as hereinbefore defined or the size-reduced material produced



Separated | ami na fractions of products of nethods in accordance with the
invention are fluent materials and general iy exhibit an angle of repose of
not nore than about 45 degrees, or even an angle of repose of not nore than
about 35 degrees, to the horizontal when at a conventional cigarette nmaking
noi stuge content, 13%say. It has also been observed of the |am na

mat ersgl s t hat the shape factor of about 70 per cent. or nore of the dust
free &onstituent lanina particles is 0.5 or above. The shape factor of
about 80 peby thet51ae medactdion tappardtsis. free particles may be 0.5 or
above. Shape Factor 4 [err] x Area (Perineter) 2 The shape which has the
maxi mum shape. facS@Da\ra?It@sl bamdne, firactions| ef |prodmstsf wf heethbden in
observed that generally the Borgwaldt filling value of separated |am na
fracti ons of afceFdanseof wihhodhe n imventdare aye h ﬁl‘@nmvmtwﬂw e%lsd

t han that of conparable conventional cut tobacco snoking material. .

has, however 9eREXR1LY  RXDhiIRYY 2R AREYe OFAreRRSY | 9FmBRE BPnﬁgﬁhﬁﬂt%E°“t

conprising a ority proportion of the iller such a se arat | a na
Frabtion s 3 AARRREE | SR SNErb AT SRS (s TRRARS S gto VR e apos

&ﬁ??ﬁc°-5$ké§% Reiae, L@é;‘m”%%é“ﬁéri‘%ﬁsﬁﬁikf’ﬁa%% e %A’Ayt% veBerahet”
cigarette making moisture content, 13% say.

It has also been observed of the lamina materials that

the shape factor of about 70 pér cent or more of the dust
free constituent lamina particles is 0.5 or above. Thelshape
factor of about 80 per cent or mére of the :dust free
. particles may be 0.5 or abové. |
Shape Factor = 4 | % Area
(Perimeter) 2
The shape which has the maximum shapé factof'valué, of
.. one, is a circle..
It has further been observed that geherally the
e .~ Borgwaldt filling value of"Sepérated lamina fractions of

products of methods in accordance with the invention is less

than that of comparable conventional cut tobacco émoking
_material. It has, however, been found, Surprisingly}'that
the firmness of - cigarettes comprising as a majority

proportion of_the filler such a separated lamina fraction is

comparable to control cigarettes comprising conventional
. tobacco smoking material. | |

Lamina materials can be provided by the invention which



first subjected to further particle size reduction, or which require at
nmost a minor degree only of further patdicle size reduction. That is not
to say, of course, that a mnor proportion of heavy particles and/or a.
m nor proportion of dust size particle may. not be renoved from the
| ami na material before incorporation of the material in snoking artighes.

When incorporated in cigarettes by having been fed to a cigarette nakhﬁg
machine, lamna materials obtained in accordance with the jinvention_ have an
appear an€ansbgi [fad ttp thasmokingnashiciaamakipgr daching (withoukt being

i ncorporated in cigarettes. Conventional ,cut filler material which s used
in the maRFRY SubJeshed (% furthep BartichlcdizRoreduGion 1 £y Waich
material. For, this reason the feed unit of _cigarette_naki ng nmachi nes

Conpr | e EeARARN QU BHRE ghoRLRPE CAPURaP sORLEnEe BEHAH A TERLS (5128 |
that |am terial pbtained . in accordange w.ih t | nyent i . are
laent . TeARCERCR. 5 el 30 Hoths Rel 9 of Earrhuargs:  rohat " hiAPR S C
mat eri al =W POE a LN JGlLgad SahRgapardi pa -+t 1 east.

L or ! o1 BeRRBRCIGH AOE Ahedy A Ol d Sabifof 2 S e n] Bt
tobacco gyael esjkbeal pakkivde0’ #aYCenoW Be tHEmolvBdCNELER (€KES 18hERE N
a tobacco-growing region, the | eaf material can be so-called "green |eaf"

mat eri al mate®iaQur bdfbeal REEFDEFaBSohcCHf Vathd I alltekdal 1A t&ReREAgfarm
| f, however, the leaf material 1is to be .
articlesf ' :

When incorporated in cigarettes.by-having-been fed to a'
ciq;rette making machine, lamina ~materials obtained in
aécordance with the invention have.an appearance similar to
that of conventional ci@arétﬁe filler thus incorporated in
cigarettes.

Conventional éut filler mate_rial- which is used in the
making_of.cigarettes is a long stranded, non—flueht, tangled
ﬁaterial. For this reason the feed unit of cigarette making
machines comprises carding means operative to'disentangle the
fil;eﬁ material.  In that lamina materials -obtéined in (~)
accordance_ with the invention are fluent, non-tangled
materials consisting-of lamina particles, when the materials
a;é incorporated in ciga;ettes the carding means, or at least
eiements thereof, can be dispensed with.

| If a method of _ﬁrocessing tobacco whole - leaf in
accordance with the invention takes place in a tobacco
groﬁing region, the leaf material can be so-called "green

leaf" material, i.e. cured leaf material as received from the



qprocessed in a tobacco factory renote the tobacco growing region, it my be
expedi ent to subject the tobacco to a so- jgalled redrying process. A
redrying process i's used in order.to ensure that the leaf material is at a
I ow enough noi sture content to render the |eaf material suitable for :
transport to and storage at the factory wthout quality deterioration. The
use g%‘mhole tobacco | eaf as a starting material for the preparation of
snoki¥ig article filler material, without the necessity for a prior

| am na/ st eme SRR iFQEFm.ST EPIE Pr Nowitferd eh@NONeafadnabengelsice id be
to be expected that whole | eaf woul d be | ess expensive to purchase than are
t he stem angproressedr AAUCA S tobaacohr adt oy plraxtateCothienttiabeaico pgoowdnges
can be applied to lamna materials obtained in accordance with the

i nvention i rregionsi it| nayt dbet lospedienthitth shbjecbcther dwhaacapp? i @dseo
conventional |y processed cut lamna material. ~ For exanple, |amna
material s prerfbied pedrying Hpxo¢esaccoh dBedBY hnghpracesfyaft P§RAcAR pEder
bl ended in well known nmanner w th another snmoking materi al sépg%n anéﬁratio

which is foutRl emsurepFhatptheplens, moterdal dft i HaY oPPBREIPoPOLGH IS
D o g gl Ol laak Btk LRl ChERE i SRk BB co
R s 5 R s T R T
or.more |amna na&ﬁéiggé 8Ptaﬁ8fg £Qb§888rQ@Q§ea§dEhstarting material for
K’ the preparation of smoking article filler matefial; without
the necessity for a prior lamina/stem separatibn_ step,
provides an economic advantage since it is to be expected
that whole leaf would be less expensive to purchase than are
the stem and lamina products of a threshing plént.
Conventional procedures can be applied to lamina
. materials obtained in accordance with the iﬁVention in ways
" similar to those in which the procéduréé are 'applied to
.conventionally processed cut lamina matériall For éxample,
- : lamina materials produced by a method in.accordance with the
invention can be blended in well known ‘manner with ahother
smoking -material(s) in any ratio which is'found desirable,
but preferably at least the major proportion of.the smoking
material of the resulting blend is‘constituted-by a.iamina
material obtained in accoraanCe with the invention. Smoking
materials which may be incorporated in a blend " include
tobacco materials, reconstituted tobacco materials and

tobacco substitute materials. =



the invention can be blended. In the blending of a United States type
cigarette filler material there could H8 blended 1. the |anina fraction of
t he product provided by subjecting whole Burley tobacco to a nmethod in
accordance with the invention and 2. the product  provided by subjecting
Virginia tobacco |eaf, at a noisture content above the transition noigsture
content, to a nmiliing operation such that the product consists of a flwfnt
m xture of lam na particles and stemparticles. The stemfraction of a

pr oduct of.thé“ﬂhV@ﬁtWQﬁFcb#ﬁlﬁﬂt@#teéb@lat96h3136§1iheaFﬁﬁrﬁanﬁﬁaUﬂan, be
processed in accordance with conventional stem processing nethods, or it
can be dift&riRtenticn cRe bedplendednyention may be clearly understood and

(o the’ acconpathy e FLERRRS B S0 Ee obRYeR eI o YRR OF A TR
| ati . | | fofl yes : 2af ;
Frgure 3 TREaPFE RN AR REBTLATLE, 1y M HERIITPEECLIOATER SRR L

erat ng REFOSES STERARE B PelPTaceiy, M BUTS] | Sobectd o8

rel ating _ or va rizontal axis) t requency of
OCCUT I ENCRet HEAS YnChddbrddtiid SwitRf the? invéhtidh. ana (z?/.er’élhéi rod®ets)

for -:a conventional cut lamna cigarette filler nmaterial; Figure 4
i's a histpgseidedVbyg sl evtiihg fi¥ghii#ntbBacco leaf, at a moisture
| ééntent above the transition moisture content, to a milling |
operation such that the product COnsists of a fluent mixture b
of lamina éafticles.and stem particles. |

The stem fraction of a product .of the invention. can,
after_separation from ﬁhe lamina fréction, be processed in
‘accordance ﬁith conventional stem processing methods, ‘or it
can be discarded.

.In order that ﬁhe invention may be. clearly understood
and feadily carried into effect reference will now be :made,

:by way of example, to the accompanying drawings,. of which:-

Figure 1_is a_blqck diagram relating to a conventionai gJ
procgssing_of flue-cured whole tobacco leaf;

Figure 2 is a block diagram relating to a processing of
flue-cured whole  tobacco 1leaf in accordance with the
iﬁvention;

Figure 3 is a histogram relating particle shape factor
values (horizontal axis) to frequency of occurrence, measured
in units of é million, (vertical . axis) for a

conventional cut lamina cigarette filler material;



the sane format as Figure 3, but for a cigarette filler material which is a
| am na material obtained in accordance witksthe invention; Each shape
factor val ue shown agai nst the horizontal axes of the histograns
constituting Figures 3 and 4 is the upper value of a unit range. Thus the
value _'0.4' for exanple, signifies that the range extends fromthe

| eastyval ue above 0.3 up to a maximumof 0.4. Figure 5 is a scatter diagram
relatlng particle length in mllimetres (horizontal -axis) to shape factor
(vertical axis) fBiguhe Gommrnlhilatogrhtnelgmﬁmg|taiethemeuhmarnm‘tilargw@
3, Figure 6 is a scatter diagramrelating particle length in mllinetres
(hori zont al ERes)same siformatacasr Figune c3, akut) far ehecigarettemtfiller
the subject of Figure 4; Figure 7 shows a body of the conventional filler
mat ef i al theme'aﬁ}’éet ahighyies a3 kamina aﬁ&elrrl@&r okkainrd dnpRFCYFdange
filler materia Qﬁ sub ec%ﬁp Figures 4 and 6. In Figure 1 the reference
nuneral s indf¢ fed Rd: 1. - Conditioning/Drying 2 - Desanding 3

- Condi tioning 4 Eaz re hallg]eq facJ(: or va]s.ue shown aga:.nst the horlzontal

axes of the histograms constitutinq Fiqures 3 and 4 is the
upper value of a unit range. Thus the value '0.4°', for'
example, signifies that the range extends from the least
L#t value above 0.3 up to a maximum of 0.4.
Figure 5 is a scatter diagram relating particle length
in millimetres (horizontal axis) to shape factor (vertical
- axis) for the conventional filler material the subject of
Figure 3;
Figure 6 is a scatter diagram relating particle length
.in millimetres (horizontal axis) to shabe factor (vertical
axis) for the filler material the subject of Figure 4;
Figure 7 shows a body of the conventional filler
material the subject of Figures 3 and 5; and
Figure 8 shows a body of the filler material the subject
of Figures 4 and 6. |
‘In Figure 1 the reference numerals indicate‘ the
following:
-~ 1 - .Conditioning/Drying

2 = Desanding

W

- Conditioning

4 - Threshing



6 - Drying 7 - Packing 8 -Stem9 - Conditioning 10 - Blending 11 -
Rolling 12 - Cutting 13 - Water Treatedé6Stem Process (WS) 14 - Drying 15 -
Lamna 16 - Drying 17 - Packing 18 - Lamna 19 - Conditioning 20 - Bl ending
21 - Cutting 22- Drying 23 - Blending and Adding 24 - Cut Tobacco Store 25
- Ggarette Making Steps 1-4, 5-7 and 15-17 take place in a tobacco grew ng
regi on, whereas steps 8-14, 18-22 and 23-25 take place in a cigarette v
factory, which factory is commonly far renote fromthe tobacco grow ng
region. The @@ocesstemarried out at .steps 8-14- and '18-22 17
constitute the primary |eaf-process section of the factory,
: 6 - Drying . . _ - IR

7 - Packing

8 - Stem

9 - cOnditioning-

10 - Blending

11 - Rolling

12 - cCutting

13 - Water Treated Stem Process (WTS)

14 - Drying

15 - Lamina

16 - Drying

17 - Packing

18 - Lamina

19 - Conditioning

20 - Blending

21 - Cutting

22 - Drying . . - SR ot

23 - Blending and Adding

24 - Cut Tobacco Store

25 - Cigarette Making

Steps 1~4, 5~7 and 15-17 take place in. a tobacco growing

region, whereas steps 8-14, 18-22 and 23-25 take place in a
cigarette factory, which factory is commonly far remote from

the tobacco growing region.

The process carried out at steps  8-14 and 18-22



whi ch section is sonetines referred to as the primary process depart nent
(PMD). The steps 8-14 are commonly referrgd to as constituting a 'stem
line', and the steps 18-22 as constituting a '"lamna line'. The word
"Adding’ at step 23 refers to the possible addition of other snoking
materials in the blending process of the products of the stemand | am na
Iineéi Exanpl es of. such additional snoking naterials are expanded tobacco
and feconstituted tobacco. The input material at step 1 is whole green
t obacco | ealconEtd tatey athe PpoiRasy  leafspeockssd séetpidd ofultheefaatory, i n
detail, but Figure 1 illustrates a typical conventional processing of
t obacco | eawhimftersemitiion prso\soketdingsy atafiexred dro as ftheprimaryeprocess
reference nunerals indicate the follow ng: 26 - Conditioning/Drying 27 -
Desandi ng 28lepairtuent APMD)Racl@hey 8PS \§rolée aeé%lfcmontbnmf%ﬁ%&gtezas
Bl ending 33 - MIIling and Classifyingl; 18 34 - Stem

constituting a 'stem ine', and the steps 18-22 as

constituting a 'lamina line'.
The word 'Adding' at step 23 refers to the possible
addition of other smoking materials in the blending process

of the products of the stem and lamina lines. Examples of

s such additional smoking materials are expanded tobacco and
reconstituted tobacco.

The input material at step 1 is Qhole green tobacco
leaf. _

The overall process from step 1 to step '25 could be
varied in detail; but Figure 1 illustrates a typical
coﬁventional processing of tobacco leaf material to provide
cigarette filler.

In Figure 2 the reference numerals indicate the

k/f' following:

26 - Conditioning/Drying
27 - Desanding

28 - Drying

29 - Packing

30 - Whole Leaf

31 - Cconditioning

32 - Blending

33 - Milling and Classifying



35 - Conditioning 36 - Blending 37 - Rolling 38 - Cutting 39 - Water
Treated Stem Process (WIS) 40 - Drying!$1 - Shattered Lanina 42- Drying 43
- Blending and Adding 44 - Buffer Store 45 - Cigarette Making Steps 26-29
take place in the tobacco grow ng region and steps 30-45 take place in a
cigarette factory. The conditioning steps are carried out in such manmey as
to avoid, or substantially avoid, the renoval of water extractible ’
conponents. The input material at step 26 is whole green tobacco |eaf.
Details will Adw-h&temen of experinents relating to-the invention
EXPERI MENT 1 The tobacco ,leaf material used in this experinent was a single
grade of CanadPaiT ORI CB8dNGhol e green | eaf, which was purchased in farm
bal es of a noi_stur co%pent of about 18% The bales were sliced using a
gui I 1otine sl eF'?Bgn 9 provide large leaf portions, in accordance
37 - Rolling ' ' '

with the

38 - Cutting

39 - Water Treated Stem Procéssi(WTS)

40 - Drying _ |

41 - Shattered Lamina

42 - Drying

43 ~ Biending and Adding

44 - Buffer Store

45 - Cigarette Making

Steps 26-29 take place in the tobacco growing“:egion and
steps 30-45 take place in a cigarette factory.

The conditioning steps are carried_oﬁt in such manner as
_to avoid, or substantially avoid, the removal of water
lextractible components.

The input ﬁaterial at étep 26 is wmole green tobacco i:)
leaf.

Details will now be given of experiments relating to the
invention. | |

| | EXPERIMENT 1

The tobacco leaf material used in this experiment was a
single grade of Canadian flue-cured whole green leaf, which
was purchased in farm bales of a moisture content of about

- 18%. The bales were sliced using a guillotine slicer to



definition of whole |eaf' hereinabove, the majority of which portions were
about 10 cmto about 20 cm wi de. The whol e19eaf material thus obtained, at
a mean noi sture content of about 18% was then gravity fed at a nom nal rate
of 150 kg/hr, to a Quester disc mll (nmodel SM1). The rotatable disc of
the ml|l was driven at 1,000 r.p. m The rotatable disc and the stationary
"discy ; or plate, whi.ch were the standard such itens for npdel SM
conprsed, at the operative, opposed faces thereof, a pattern of radlally
ext endi ng, - | prewider i lkdmyen plepfct ipowtidhe, nnMn\Mnncmmdamed awizhnonthmel
disc gap of 0.15 mm and then at 0.15 mmincrenents of disc gap up to a

nom nal di scdg&pnitionsefmtwhodiecdeafds hansinakbve, tthe imainriky off twieich
mll at 1 bar pressure. The product obtained at each of the disc gap
settings conBP¥tigns werg ahout 30 |cmhititn ahaut 3@ scmiwider act | engt hs of
stem In each case the particle size of the lamna fra¢tion was adjudged
to be such that thghFanVﬁa Fra&FPSnsmaﬁFF§P15e§§P§t|BhtFFBﬁFthea§teﬁn mean

bonaentt onol mgistuzd L8onfent) af,° e&ﬁm%naf&%{% R caravite Fegnat 2
e erTant Dochutl fatamol 1SFRWEE | BE"E bigsthe. SHEETUYTYT froder
1.2, 1.5, 1. &ui3Rd 2. &?motmb%omé of %%eomﬂfe@aéramaﬂswlfeooo

runs again consi sted m Xt ur
r.p.nm. The rotatable disc and the stationary 'dlsc' or
N plate, which were the standard such items for model SM1i1,

comprised, at the operatiyé,'bpposed faces thereof, a pattern
of radially extendihg, linear, rib-form projéctions.

The mill was operated at a nominal disc gap of 0.15 mm,
.and - then at 0.15 mm increments of disc'gap:up to a nominal
disc gap of 0.60 mm. Steam was'suppliéd to the interior of

- -the mill-at 1 bar pressufe.- |
The product obtained at each of the disc gap settihgs
consisted of a mixture of lamina particles and infadt léngths
i . .of stem. In each case the particle size of the 1lamina
fraction was adjudged to be such that the lamina fréétions,
after separation from the stem lengths, would be sﬁitable for
the manufacture of cigarettes on a cbnventional cigareﬁte rod
making machine. - The stem pieces were clean, i.e. no remﬁant
-portions of lamina remaihed attached thereto.
| EXPERIMENT 2
Experiment 1 was repeated excepting that 'the' nominal

disc gaps were 0.9, 1.2, 1.5, 1.8. and 2.1 mm. The prbducts



| am na particles and intact |lengths of stem As the disc gap

increased, the particle size of the Phnina fraction increased and it was
adj udged that at least for the runs at the |arger disc gaps, sone further
size reduction of the lamna fraction would be required in order to render
the lam na fraction suitable for feeding to a cigarette maki ng nmachi nex

At the larger disc gap settings sone of the stem pieces had remant ;I
portions of |am na attached thereto. EXPERI MENT 3 Experiment 1 was re eat ed
wi th t heolftaiiaede fromithess fHomdirunsh again £onsiiftade ot alxBIre®@L and

with a feed rate of 330 kg/hr. Runs were nade at nom nal dISC p settlngs
of 0.30 tAmNE PaxEiftes vned’ SRESRm ATy GBao85%0 m AfnE $hef slirs

part :ifﬁ% I e R P S TR 1 essaffraz%ttfﬁ"ﬁms
novever iR ASGUANGE YL PaNEAINGR WA hEOTRELECIR TGl Wiy Tad i na

partlcles St'em Usconcl ud %

oI StUT © QN £RkaUa! UE RS GUBEOW ddife ¢ Rt nﬁmsw&éﬁr&p%fva&&@

prevailing for the con &dppertai ning to the experl nent

when. i nclyaging afi‘héﬁlGﬁp wula 28eMMreduitFéd VENT 4r&ePeridePbndev@sthe
repeated with the whole leaf material Conditioned to a. npisture content

of 21% andmiira) fraevionl stiivawiad fir 1£QRANAY tHeaprddatiettrs haking
accordance with the 21 invention and conprised a mxture of |am na
part!clemannine. At the larger disc gap settings some of the stem
~pieces had remnant portions of lamina attached thereto. -
| |  EXPERIMENT 3
Experimeht 1 was repeated with the. whole leaf material
conditioned.tp.a hoisture content of 20% and with a feed rate
_ofl33h kg/hr. Runs were made at nominal disc gap settings of
6.30 mmhand'l.zo mm. When the nominal gap was 0.30'mm, the
product consisted of an intimate, fluent;mixtufe of lamina
particles and stem particles. The product obtained when the
nominal disc gap was 1.20 mm was, however, in accordance with
'the invention and eomprised a mixture of :lamina particles and i;}
intact stem lengths. It was thus concluded that the 20%
meisture content value was below the transition moisture
content value prevalllng for the ‘conditions appertalnlng to
the experlment when including a disc gap of 1.20 mm,
| _ EXPERIMENT 4
Experiment 1 was repeated with the whole leaf materiai
~ conditioned to.a.mhisture eohtent of 21% and with a nominal

disc gap of 1.05 mm. The product was in accordance with the



|ntact stem | engt hs. EXPERI MENT 5 Thi s experinment was perforned as per
Experiment 4 except that the whole |eaf naferial was conditioned to a

noi sture content of 24% The product consisted of an intimte, fluent

m xture of lamna particles and stemparticles. It was thus concluded that
the 24% noi sture content val ue was above the prevailing transition noisture
cont ent val ue. EXPERI MENT 6 The tobacco naterials used in this experinent
wer e ree redried Zi nbabwean flue-cured grades. :Each grade was bal e
sliced and thevehtienl emid nebmprisedofat mdxturee gfadesnima e palréicilesndand
and conditioned to a target noisture content of 22% The bl end was then
fed, at a noknkacts stem dengshs300 kg/ hr, to a Bauer nodel 400 disc mll
with a disc gap of 2.54 nmand a drive speed of 700 r.p.m for each of the
two discs. The discs conprised, at §¥§£35¥§§EL§ve faces thereof, a
pattern of radially.extending, Linear, rib- formprojections, The roduct

t hus obtai ned co P?e&xgﬁﬁ vge H%HQQ¥Wﬁﬂtq FrPeTingnt o4 gxcept

| h bl e f h f

ci gar ot es oRPALCORTrtROLS! ﬂ@aéarné%’% Toh Akl o 'f%lcﬁ?{téeg KBEd ke uge
100 g sanpl ecgiat(é?x@v ?t 932y rjcldﬁ%ﬁ fé{{ed ac.’f% r%n ”fﬁi?{xitll\%':e Wafluent
sieved using a sl eve teSt ap ara 0X

di sposed, . ong;gkaye @@“ﬂ&ﬂlna particles and stem partlcles. It was thus
concluded that the 24% moisture content value was above the
\ prevailing transition moisture content valué;
EXPERIMENT 6 ”
The tobacco materials_used in this eiperiment were three
- redried Zimbabwean flue-cured grades. Each'grade.wés bale
. sliced and the whole leaf materials of thé three grades were
then blended and conditioned to a target moisture content of
- 22%. . The blend was then fed, at-a nominal feed rate of 300
kg/hr, to a Bauer model 400 disc mill with a disc gaplof'2.54
mm and a drive speed of 700 r.p.m. for each of the two discs.
The discs comprised, at the operative faces ‘thereof, a
pattern of radially extending, linear, rib- forﬁ projections.
The product thus obtained comprised a mixture of lamina
particles and intact stem lengths. The 1amiha fradtion'was
adjudged suitable for the manufacture of ciqaréttes.:on a
conventional cigarette rod making machine. |
EXPERIMENT 7
A 100 g sample of ~chventional U.S. flue cured. cut

lamina material was sieved using a sievé test apparatus



five horizontally extending nesh sieves. The nom nal apertures of
the nmesh sieves, fromthe top sieve do¥h, are 1.98, 1.40, 1.14, 0.81 and
0.53 mm The sieve test apparatus conprises reciprocative nmeans operative
to reciprocate the box and the sieves therein. The 100 g sanpl e was
evenly distributed on the upper sieve and the. reciprocative neans was~put
into operation fer 10 mnutes, -after which tinme period the naterialgf
fractions on the upper four sieves were recovered. The_fraction on the

| ower mosEOBPEIE1REd & HeoX r 4Bt ivdHi athadrRadisResed t PRI gAPPNE |

sieve were of a fine dust formand were disregarded. 0.5 &Q§ub-sampl s of

thehfoErngﬁov rgééPP§@§i;pi%ﬁﬁﬁ?QﬁQﬁr!TTT%d'5ﬁeY%§pgcti % | AP Mr-aces
ar ti ol o8PSERtRe i, e nesh MG Pref THB SRS 160 B0y e

anal yst o104soe. b, 21044, 5628, IBge %Y AR e ls v AU blbhracus

Joyce- Loe The"analyder "was t°0 “obt ai n

(two di nggaLeRgkl: dg%ﬁfﬁ%%%éﬂ%%?ﬁ? lt hﬁ&f&tﬂb&erﬁ% OP&cpPoBStR MR

| ength. From the ere were ‘produced a histogram

rel ati ngppar tdrfd ethBaRA dvasd OthbPelintquennr Ofo@CqUIdaaisre (FhEUréren1y@nd a
scatter diagramrelating particle I'ength to shape factor (Figure 5).

EXPERI MEdis@rAbuteéd on sthgl apyer asiéedl amd ftiwe! reeipgbcativedusdans 23
according to the invention, which product was obtained by
was put into operation for 10 minutes, after which' time

period the material fractions on the upper four sieves were et
recovered. The .f:actién on the lowermost sieve and the
fraction that had paésed through the lowermost sieve were of
a fine dust form and were disregarded. |

0.5 g sub-samples of the four recovered fractions were
distrihuted on respective flat surfaces such that each lamina
particle was spacially separated ffom_the other particles.
Each of the sub—Samples_ was then subjected to geometric

analysis by use of a Magiscan Image Analyser model 2 supplied

-~

by Joyce-~Loebl. The analyser was set :to obtain data :as to ~;J

particle area (two dimensional), .length (greatest ' linear
dimension) and perimeter length. - -

..  From the data thus obtained ‘there were produced a
ﬁiétogram reiating particle shape factor to -frequencY of
occurrence (Fiqure 3) and a scatter diagram.relating particle
length to shape factor (Figure 5). |

' EXPERIMENT 8

A 100 g sample of a lamina fraction of a product



mlling US. flue cured whole |eaf material at 18% noisture content in the

Quester mill at a 0.3 mmdisc gap, was subpected to the sieving procedure
detailed in Experinment 7. Four 0.5 g sub-sanples, fromthe upper four
sieves, i.e. dust free, were geonetrically analysed as per Experinent 7.

From the data thus obtained there were produced the shape factor/frequency
hi stogram and the | ength/shape factor scatter diagram which :
constrtute Figures 4 and . 6 respectively. A conparison between the

hi st ograns oacEbgdlifg Xdn€hé siwvéntivh) awhiehl rpesdest oiwaddeoptadne ob
the invention (Figure 4) to be of a distinctly different character fromthe
conventi onal millihgnins.nefhie aduxéd gwhele) leaf thetserizbr ati s mdissture
observed, for exanple, that for the cut lamna nmaterial about 80% of the
materi al, oncentiebt fime thesi Quelsdera mhdpe atad 010.30f mm). 8isor gapss,was
whereas for the |anina material obtained by use of the invention about
90% of the n@kbirgtefladon theapiguinarpxscedererdabaitedThn Fxpemimant 7.
different character _of the two materials is -also readily discerned froma
perusal - of FFEHFef-5 gngub-spRPERENVERTOR EHE MPPSEHfouEuSieHfSa e erd@st
of a blend o&ﬁthree redried Zi nbahwean grades, at a  stur.e caontent of

about 12.5% whSSpl HEXE grometyacylly, §ef S PST FBRMEHe 7-
application to the_material Jjn_the beaker. of a xt.er nal 24 cQ ctjye
PRl catl on o LR SEAG b EnR Sl RN "Thre BloB0IRA L

pressure.
shape factor/frequency histogram and the length/shépe factor
— scatter diagram which " constitute . Figures 4 .énd 6
respectively. | | |
A comparison between the histogréms of Figufes:3 and 4
shows the lamina fraction of the product.of the invention
(Figure 4) to be of a distinctly different character from the
-conventional cut lamina material (Figure 3). In this regard
it may be observed, for éxamp:_l.e, that for the 'c.ut lamina
. ‘material about 80% of the material, on a dust free basis, had
- a shape factor of 0.5 or 1less, whereas for tﬁe lamina
W material obtained by use of the invention about 90%.df the
‘material had a shape factor of 0.5 or above. | |
The distinctly differenf'character.bf théltwo:ﬁaﬁefials
'is-also readily discerned from a perusal of Figures 5 and 6.
' EXPERIMENT 9 | | :
Conventional cut lamina material,'of a blend'bf fhree
redried Zimbabwean grades, at a moisture content | 6f about
12.5% was placed in a 125 ml 1aboratory.beaker without the

‘application to the material in the beakerﬁof'any external



_horizontal surface and the beaker was renoved by lifting same vertically.
The resul tant body of cut |am na mater?al is as depi cted I n Fi gure 7.
As may be observed, the angle of repose of the material is about 90
degrees to the horizontal. EXPERI MENT 10 Experinment 9 was repeated using
a lamna material obtained by use of the invention, as applied to aswhole
| eaf bl end of the sanme three Zi nbabwean grades, at a npisture cont enw#of
about 12.5% The resultant bodﬁ of material .is as depicted in Figure 8.
The angl @cnpagtivecpresguser 3Thecheakert wash&hes uptmrned precefaddaton of
Figures 7 and 8 again strongly evidences the very different, characteristics
of convéﬂ??bﬁﬁptagaﬁﬂﬁﬁaﬁ&téP@thSnbeakﬁﬁhPﬁ& Fremoved Rybtldiftddd\Sane of

the inventiopn. e Borgwal dt filling value_referred.to hereinahove is

bt ai neqVSRENCALIVy o e qrtrant hody (3¢ 166F BANLHE PBEERIAL <538 e
into the ' r of, a Bo. t fi,ll val ue asuyy.l _ hi ne_, n
pressed %%é%%ggsconsjt%nt f‘gﬁﬁ*—%g THe resi dlz}z%}a vg{ét}gg pg%chea"%%‘?&g' _
certain i c 0 Itels Lss aqf isaur. p ' t

filling tht s %?réfhifsg%ﬁggeio?hgﬂuljnﬁ%%%ﬂ% is aaq%%‘g%i FopdEgrecs oér@g/ cnB
as apparepk Hep3zbnta§Ci procal variables. The noisture contents given

her ei nabove are neasured by 25 wei ght of water on a wet weight basis of
t obacco. Al the EXPERIMENT 10 _

_Experiment 9 was repeated uéing a lamina material |
qbtéined by use of the invention, as applied to a whole leaf'&'i
blend of the. same thrée Zimbabwean grades, at a moisture
content of about 12.5%. The resultant body.of material is as
| depicted in Figure 8. The éngle\ of. repose is about 33
degrees ﬁo the horizbntal. |
| A comﬁarisoﬁ of Figures 7 and 8 again strongly evidences -
the very different characteristics of conventional lamina
material and a lamina material obtained by use of the
invention.

The Bbrgwaidt £illing value referred to hereinabove is i;)

obtained when a given masé (usually 10g to 100g) of cut
tobacco is placed into the cylinder of.a Borgwaldt fill value
measuring machine and then pressed under a constant loading.
The residual volume reached after a certain time (some
seconds to a minute)lis a figure for expressing the filling
value of the sample either in cm3/g as a spécific volume or
g/cm? as'apparent.density reciprocal variables.

The moisture contents given hereinabove are measured by



per cent age nmeasurenents gi ven herei nabove are based on the wet wei ght of
the tobacco. 26 CLAIMS 1. A met hod of ,processi ng tobacco | eaf

material, wherein tobacco as whol e | eaf, as herei nabove defined, is fed
through a mll, at a noisture content below the transition noisture
content thereof, as hereinbefore defined, the arrangenent of said mll and
the pgocessing conditions being such that there exits said m |l a product
whichi*s a mixture conprising flakes of |lam na and :substantially intact

stem pi ecesyeilhe d@r@gﬁeyaﬁt Ia0R,&f ééi%egggggg &ftfsbéwgr at gﬁ& fppdn

said stem pi eceS, being uent and requiri anttalTy no turther srze

reduction i npargehthge’ e:ﬁ@@é‘ui-élﬁeﬁgé“ '%Xfé'hngtq%éloé'iﬁé%w@' %r%orl%?%é‘ng pn the

i ncorporated in snoking articles. 2, et hod according to

wherei n | am gatsweightalor @@ opadicd.m || together with the whol e | eaf

t obacco. 3. A met hod according to Claim1l or 2, wherein the noisture
content of at |east a major proportion of the tobacco |leaf material fed to
said ml|l is belowthe transition noisture content, as hereinabove defined.
4, A nmet hod according to any one of the preceding clains, wherein the
tobacco | eaf material fed to said mll is gravity fed thereto. 5. A

nmet hod according to any one of the preceding clains,

—



4

wherein said m || conprises-first and _second | eaf reduction elenents, a
material flow path between and 27 1111111111111111211111111 C L M S
* across opposed faces of said el enents, ana drive- neans operative to cause

rel ati ve novenent between said el enents. ‘J‘WM‘M‘Mﬂmﬁeng to Cdaim
5, wherein at |east one of said elenents |s thod =+

according to Claimb5, wherein said faces are substant {al fy conoi dal . 8#‘ A
- method according to daim5, 6 or 7, wherein sald el enents, at the said
opposed faces thereof, conprise pr oﬁ'@% . A method according to

d 8, wh LI

conf | gurbt i ork BRGAS 3 R L PEPERRRIRG” tc}%ccgcﬁ ”Sé%‘seé\atﬁwéﬁm EREERAR of
the d t | at |
mothod accor dSERTer aRf OHSEE TPAFim i MieUERlEe SeBTRUE. 10 ped.
‘operative to i' ,Sne on{nhgf sggd gl ems%uéel doiELhed gggggdl Reel O any

one of d ains wher ei n’sal drive neans 1s operative to drive bot

3;1 efgl ﬂ el erref%énsiemﬁ\ s 19l 9 C Ut ht O theredte 0hsC AeFeidbe®olb
|

defined, the arrangement of said mill and the processing
conditions being such that there exits said mill a.

- product which is a mixture comprising flakes of lamina
and substantially intact stem pieces, the 1lamina
fraction of said product, after separation from said
stem'pieces, being fluent and requiring substantially no
further .size reduction in order to render the lamina
fraction suitable for- being incorpofated- in smoking
articles.

2. A method according to Claim 1, wherein lamina strips are
fed to said mill together with the whole leaf tobacco.

3. A method according to Claim 1 or 2, wherein the moisture
‘content of at least a méjor proportion of the tobacco KJ
leaf material fed to said mill is below the transition
moisture content, as hereinabove defined.

4, A method according to any one of the preceding claims,
wherein the £obacco leaf material fed to said mill is
gravity fed thereto.

5. A method according to any one of the preceding claims,
wherein said mill comprises first and second leaf

reduction elements, a material flow path between and



.

sai d reiative novement is rotative relative novenent. 13. A nethod

according to any one of the preceding clai#s, wherein the I'amina fraction

of said product is not passed again through said nmll. ! Bm
according to any one of the preceding clains, wherein dur”lﬂlﬂmulmum f
t he Ieaf material through said mll, |ow pressure steamis*brbught " nfo *
cont with said leaf material. 15. A nmethod according to any one of the
prece Ing clainms, wherein the flow of the leaf material to and _through said
mll is assisted 3Grepe ARPASEHafacen oficspiddedemantisot and sdrivei meagrs a
reduced air pressure. 16. A nethod according, to any one of the preceding
cl ai rs; wherm|1[ﬁP?FanV?hetole&Pqﬁﬁeyﬁ%ﬂaﬁkﬂﬁg neveRent i hekween s fadd
|eaf material or art thereof is treated with a snoke nodi fying agent.

17. A met hod accoéﬁgﬂﬁ £8- any one of the preceding clains, wherein the

process. 16 5A met BAtAPRo ARG HDE P CERETR Pioc YHRERIN A I SRR, ORfer?
the Ian1na fracgagﬁoaggmeﬁeﬁl1sp?9ggﬁad i s .incorporated - in snoking

articles.'1 A et accor di ng arm 18, said snoking articles being
Clgarettes. iQ A RIS Wﬂdfﬁgt Qodcaiﬁmws, S%Qr%%k'éwl&r Ehek8S are

bei ng ci-gars.
substantlally conoidal.
8. A method according to Claim 5, 6 or 7, wherein said
_ N\ _ elements, at the said opposed faces thereof, comprise
projections.

9. A method according to c1aiﬁ 8, wherein said projections
are of génerally " .linear configuration and said
projections ‘are disposed perpendicularly of the

~direction of said relative movement between said
elements. |

10. A method according to any one of Claims 5 to 9, wherein
said drive means is operative to drive one dnly of said
elements.

11. A method according to any one of Claims 5 to 9, wherein
said drive means is operative to drive both of said
elements.

12. A method according to any one of Claims 5 to 11, wherein
said relative movement is rotative relative movemént.

13. A method according tb any one of the preceding cléims,
wherein the lamina fraction of said product is not

passed again through said mill.



21. A nmethod according to C aim 18, ﬁ% or 20, wherein said | am na
fraction is fed to-a snoking article Eing machime. 22, A net hod

according to Caim?2l, wherein, prior to being, [ nﬂﬁjng
machine, said lamna fraction is subjected to H“mﬁ“mm“ﬂﬂm le size
reduction, or to a mnor degree only of further part¢clie i z& ré&duction.
23. A method according to any one of Clainms 18 to 22, wherein before adid

| amina frgctiqn is,.jngorporated in snoking articles, said Lam na . fraction
o anadd w o BEtRA - aBRBRAT R Roo A Snd b5 sk BEeSea T ceLaiBer s g
a smoki ng mat efj i ch is the p of . t hod . of . DI ocessj acco
| eaf naterim(ﬂﬂégﬁ%ﬁné?f%ﬁ%ngﬁ%nég%ggéfaP§§QF%{y%ﬁg'éﬁﬁggﬁgﬁnkﬁgah§gticle
according to i { nd ' Slhgar : Ci t]

according to ﬁ‘ﬂ églgﬁd 18’3 ;%’gs%‘?’g%r %tt%‘%m Azfspr lggﬁégﬂgo%r%i %ghga%txt ure’
of |am na partyheSsa{§ fedeladitdidy,. i ntact stem pi eces, which mxture
results fromthe feeding of tobacco whole |eaf, as hereinbefore defined, at
a noi st urs .Comn enéthed owcktbedingndd Iam%rm‘nét BiEe tHa tpécédDi@otladfs,

her ei-nbef or.e defined, through a mll, the lam na fraction of said product,
after separ at iwhereinn thied Slawn pfecidre heafg rMdtenialantdor end r thgough

substantially no further size reduction in order to render the |anina
fraction suita@aidfeillisési assisted by the maintenance at the product

outlet of said mill of a reduced air pressure.

16. A method according to any one of the preceding clainms, v
wherein prior to the 1leaf material being fed to said
mill, said 1eaf.materia1 or a part thereof is treated
with a smoke;modifying agent.

17.. A meﬁhod accb:ding to any one of the preceding clainms,

| whereih the lamina fraction of said product is subjected.
to a tobacco expansion process.

18. A method according to any one of the preceding claiﬁs,

| wherein the 1lamina fraction of . said érbduct is
incorporated in smoking articles. o -

19. .A method according to Claim 18, said smoking articles
being cigarettes..

20. A method_accordimg.to Claim 18, said smoking articles

| being cigérs.,

21. X method according to Claim 18, 19 or 20, wherein said
lamina fraction is fed to a smoking - article making
machine.

22. A method according to Claim 21, wherein, prior to being



snoking articles. 28. A product according to Caim27, the angle of
of the lamina fraction thereof, after sepaation fronlsald 30 stem

pi eces, being not nore than about 45 degrees to the horlﬁmm I\mﬁnugju“‘
product according to Caim28, the said angle of repose

t han about 35 degrees to the horizontal. 30. A product ac&or%iny t'o aim
27, 28 or 29, the shape factor, as hereinabove defined, of about 70 per
cent or nore of the dust free partlcles of the | am na fraction of which is
0.5 or above. 31.fed Hodssidacnakimggmashdngm seidt htaminpe fracbionads
her ei nabove defi ned, ,of about 80 per cent or nore of the dust free

particles of sai FRRHeFRedrEetNeN BéthrOPSrﬁﬁcéBoﬁéze3£eduﬁtﬂ9@du@F to a
according to any ope of . Clainms 2 e Bor t filling valye of the

| ani na fraction d?lﬁﬂFcﬂeggeFegnghaﬁg%ﬁﬁFRSF 156) &F Slﬁléﬁnf R -cut
o e, o gargtte A1 st Sulaitl b URY, el UL RIBSHE TSRS, 22,
SCCor 10 10 G o SO BAE%fEkiFa Fracehol S EnBEEbSEcen in
smoking articles, said lamina fraction is blended with
another smoking material.
24. A smoking article comprising a Smoking méterial-which is
N _ : the product of a method of processing tobacco leaf
- material according to any one of Claims 1'to 17.
' 25. ‘A smoking article according to Claim 24 and being a
cigarette.
~.26. A smoking article according to Claim 24 and being a
cigar. |
27. A product comprising a mixture of laminé'pérticles and
substantially intact stem pieces, which mixture results
from the feeding of tobacco whole leaf, as.héreinbefore
defined, at a moisture corntent below the transition
moisture content thereof, as hereinbefore defined,
_through a mill, the lamina fraction of said product,
after separation from said stem pieces, being fluent and
requiring substantially no fﬁrther size reduction in
order to render the lamina fraction suitable for use in
- smoking articles.
28. A product according to Claim 27, the angle of repose of

the lamina fraction thereof, after separation from said



36. A nethod of processing tobacco |eaf, material to provide snoking

article filler material, wherein tobacco as—wholetweaf,—as hereinbefore
defined, at a noisture 31 content below the t i ik ' e content
thereof, as hereinbefore defined, passes thrHiﬂm “mmlmﬂmdefi ned by
co-extensive portions of first and second, relativ¥ely movimgs ntlling. .
el-enents of a ml1 froman inlet of said passage to an outlet of saidwf
passage renmote said jnlet, so,as to provide at said outlet a product .
e si ng. 5 AL G o FOLAG A% CHEES oHAT 2BENE of 8 APREERS. EPnEBPani na
particles amjﬁ .iéﬁeggfieces bei ng separated, whereby the lam na particle
fraction, absen e stem pieces, ‘is fluent ‘and constitutes the
filler g, pilyale Lhaly s hequy e'ﬁggﬁn tialk rt - Si
reduc_tig?gie'n gA}dgr to rtgﬁ %%b??léﬁi- tu%%I 3: or bg?ﬁga{l:h%or%%%&ate |1rfés%§ki ng -
articles. 37. rdpd®d e idef OhBtNdmbPe Ctdidh 3@boWker 85N dedfedst & ithe
situated at a |ocation which is a limting |location of the co-extensivity
of said porti (isrizZdntanpking article filler material the product of a

met hod according to Claim36 or 37. 39. A nmethod of maki ng snoki ng

articl es,30 whek eprotinckeracesdmiimd  tbe qlrandnc27 pf 28heoneRisgd threostiapg t o
Claim 36 or ‘37 is fed to a snoking article maki ng machine. 40. - A snoki ng
article, whichfagkdad hgaar herednaboveedpfited:, of about 70 per cent or

more of the dust free particles of the lamina fraction
of which_is_ofs or above. A : S
31; A product according to Clainm 30, the shape factor, as
hereinabqve défined, of about 80 per cent or more of the
dusf free particles of said lamina fraction being 0.5 or
abdve. i
32. A product according to any one of Claims 27 to 31, the
Borgwaldt filling value of the lamina fraction of which
is less than that of comparable conventional cut lamina
cigarétté filler material.
. 33. A smoking article comprising a product according to any
| one of Claims 27 to.32;
34. A smoking article according to Claim 33. and being a
cigarette.
35. A smoking article according to ‘Claim 33 and being a
cigar. |
36. A method of processing tobacco leaf material to provide
smoking article .filler material, wherein. tobacco as

whole 1leaf, as hereinbefore defined, at a moisture



of the method according to Caim39. 41. Snoking articl efitter—aterial

which filler material is a fluent materi 8" consisting of | agi ol e
t he 32*C 'L M S shape factor, as hereinaboveJﬁBﬂ@Bﬂﬁ !k"ﬂ ﬂ”t
70 per cent or noreof the dust free particles being 0.5 or '« £ 'l

met hod of maki ng snoking articles, wherein filler material according to

d aiqlﬂl Is fed to a snoking article making .machine. 43. A snoking article,
whi chh™snoking article is the product of the nmethod according to Caim42.
44. A nmethod of GAn&enF cPelee: the, thansitionbmeistykee aantenta thereefiuced
to provide discrete whole |eaf, as_herei nbefore . defined; the whole |eaf
at a noisture c@teherRinkeiore ( (4pE1nedn nBRSERFe IBXIOMGN t Hfer SASSaGe

her ei nbefore defjned, is,.fed through.a mll such that there exits said_m.ll
a product whi ch deEiiied by SosHEENSLYS PORELOBF [Ohyi hTSHA A06hFSFORGY | y
i ntact |engths Qf..st the lamnpa a em fractions aof sajid.m xture are
separ at ed; gand t eelsa‘,t[ez&%y | BRY had ¢ r_ﬁ‘ '13‘%191 se#%'gé? sa"%i g%r’&%i‘g ?5&%?? ng
machi ne wﬁthoutqﬁ§ggri her. si T @ducti.o : : RO

processi ng toblacco' © ea%élm ng{aesr%laéee sﬁ:%sté}nlt in% ?ge%s% esg‘raﬁgegp?%gé ?/

one of Experinenignded Osdia"drfitst kb edeabyepragias t4t ObhRAN vkt |y 2

product comprising a mixture of lamina particles and

intact stem pieces, the lamina particlés and the stem

' o pieces being separated, whereby ﬁhe lamina particle
fraction, absent the stem pieces, is fluent and
constitﬁtes the filler material, which material requires
substahtially no further size reduction in order to
render it suitable for being incorporated in smoking
articles.

37.. A method according to Claim 36, wherein said outlet is
situated at a location which is a limiting location of
the co-~extensivity of said portions.

38. Smoking article filler material the product_of a method
according to Claim 36 or 37.

39. A method of making smoking articles, wherein filler
material the product of the method according to.Claim 36
or 37 is fed to a smoking article making'machine.

40. A smoking article, which smoking article is the product
of the method according to Claim 39. |

41. Smoking article filler material, which filler material

is a fluent material consisting of lamina particles the



m xture conprising flakes.of |am na qﬁp I ntact | engths—of—stem

42,

43.

44.

(AR T TR0 PR

shape factor,'as hereinabove defined, of about 70 per
cent or moreof the dust free particles being 0.5 or

above. .

'A method of making smoking articles, wherein filler

material according to Claim 41 is fed to a smoking
afticle making machine. |

A smoking article, which smoking article is the product
of the method according to Claim 42.

A method of méking cigarettes, wherein tobacco bale
material is reduced to provide discrete whole leaf, és
hereinbeforé defined; the whole leaf at a moisture
content beiow the transition moisture ‘content theréof,
as hereinbefore defined, is fed through a mill such that

there exits said mill a product which is a mixture

comprising flakes of 1lamina and substantially intact

45.

lengths of stem; the lamina and stem fractions of said
mixture are separated; and the fluent lamina fraction is
fed to a cigarette rod making machine without requiring
further'éize reduction.

A method of prdcessing tobacco leaf material
substantiaily as described in any one of Experiments 1

to 4 and 6 detailed above, so as to obtain directly a

mixture comprising flakes of lamina and intact lengths

of stem.

€



