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1. o 2236045 PROCESSI'NG CF TCBACCO LEAVES Thi s i nvention
relates to the proceSS|ng of tobacco |eaf material in the nanufac;§?§3g5()4kf;
snoking articles. Tobacco | eaves of the types used in the manufac ,
cigarettes and |ike snoki ng ‘articles conprise leaf |amna, a Iongitudinal
main stem (rib) and veins extending fromthe main sten1 The main stem and

| arge ;veins are hereinafter jointly referred to as 'stenmi. The stem has
substartially different physical properties fromthe lamina, and it is

| ong- establ i shed practice to separate the stemfromthe lanmna at an early
stage in the processing of -tobacco Ieaves the stem and | am na 't hen being
processed independently and EBUGESSEN TIPOBACCO [ LEAVES| ch stem nateri al

is separated fromlamna material is generally by neans of a conplex and

| arge threshing plant conprising a nunber , ei ght for exanple, of serially
arranged threshinggﬂachlnes W It h cIaSS|f|cat|on units dispqsed internedi ate

next adjacent threShitfig Rentian xelateg. toy ihs, PFH€e§§&é’ﬂat%ﬁ sthgecco
t | t ft t abl d t in ft

ndded back (HERhe $§%F$1§Taf{‘e+;ﬁ?h§af‘§ﬁﬁgl e ofc SFRIRE AL S s her

processing, St ergpLgty ah ool L 665 £O0E W) C€ﬁ‘on A o

i nprove fill val I's general prac stemsize
2 cigarettes and like smoklng articles comprise leaf lamina, a

longitudinal main stenm (rib) and veins extending from the
main stem. The main stem and large veins are hereinafter
jointly referred to as 'stem'. The stem has substantially
different physicai. properties from the ‘lamina, and it is
long-established practice to separate the stem from the
lamina at an eafly stage in the pfocessing.of tobacco leaves,
the stem and lamina then being processed-independently and
differently. . |

The manner in which stem material is separated from
lamina material is generally by means of a complex and large
threshing plant comprising a ﬁumber, eight for example, of
\os serially arranged threshing machines with claésification
units disposed intermediate next adjacent threshing machines.
As is well known, the separated stem material, or a
proportion of it, after suitable reduction in size, is often
added back to the lamina after the lamina h#s'been subjected
to further processing. Stem material is often-desirable in

the tobacco blend to improve £i11 value.

It is general practice in the reduction of stem size



for the size reduction to take place whén the noisture content of the stem
has been raised to a high level of approxi mately 30-50% whereas reduction
in the size of lamna nmaterial is generally undertaken at noisture contents
in the region of 18-24% the precise val ue depending very nuch on the type
of tobacco, its treatnent and the precise cutting conditions. It is an

obj ect of the invention to provide an inproved method of processings
tobacco leaf material to provide a product suitable for use |n snoking
articl eforci §heet sdzeakrdnghiant #o o tAKR ePl@FehatBenookhRe Froimyare
sinplifying the overall taobaccp produciggrprocei nmoki ng

f | eaf
article® %e?fsuﬁ.&ﬁ'-i' ﬁﬁﬂ yhago breR hFalseqd g _%os%ir T@b( gﬁﬁé’@&g Il for
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avar e tgal di ;4 asié)eféh&é’w e8nh8rtSkef 'glts‘?noTsLtkl_tte? déiftig 4 hfn PgpLicle
size of Stem material on 1TS own, We are not aware of any use of a single

mil | fonyigH t3Peqgshy ectgg%pgrggﬂ%aa.m%est&%érﬁaﬁgwawkgglnﬁf& gy of

| ami na and stem which i's’ca ( ei ng used ng sfoking articles.
Wi thout tHy €ypbé! 8t itbdddd Neits 2eeatiieiid Cdndl RBS predidyl onepengl s for

t he processing of tobacco-leaves to provide filler for cigarettes and |ike
snoki ng coriditlikshsAlr € nunerous. Exanples are to -be found in:the follow ng
patent It is an_object.of the invention to provide an improved
method of processingn tobacco leaf material to provide a ;}
product suitable.for use in smoking articles, cigarettes and
éigaré for example,
We have looked at wayé of simplifying the overall
ﬁobacco pfoduéinq . process from 1leaf to. smoking article.
'We have,'surprisingly, found that it is possible to use
'a mill for tﬁe purpose 6f operating simultaneously on stem
'_and lamina to producé a product useful for incorporation in
-smbking articles. Whilst we are aware that it has 'been
pfoposed to use a disc mill to reducé the particle size of
stem material on its own, we are not aware of ‘any use ‘of a N\
ﬁsingle mill for simultaneously reducing lamina and stem to a
'particulate mix_of 1amin§ and stem which is capable of being
lused-‘for making _smoking ‘articles without any substantial
fdrther'size-reduction process. '
._ Prior p:oposals for the prqéessing of tobacco leaves to

provide filler for cigarettes and like smoking articles are

numerous. Examples are to be found in the following patent



speC|f|cat|ons Germany (Federal Republic) 954 136 New Zeal and 139 007
Uni t ed 'Ki ngdom 1855/ 2134; 413 486; 2 026 398; 2 078 085; 2 118 817;

2 119 220 and 2 131 671 United States 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 .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. Accordlng to one aspect thereof
the piesent invention provides a method of processing tobacco |eaf

mat eri al ,. whespeaifdbatdonseaf |-am na and tobacco | eaf stem at a noisture
cont ent 'above t he tran5|t|on nmoi sture content, thereof, as her'ei nbel ow
defined; are Sermanyci(F¥ - epubliedf reduction apparatus t he
arrangenent of said apparatus and the processing conditions being-such that
there exits s8P4 &Bfaratus a product which is a fluent nixture conprising
fl akes of said | amina and shreds of said stem According to another

aspect ther cNe¥ 2@8laB8.sent jnvention provides a smoking materi al
conprising a ﬁgyeeb m xture. of flakes of I|amna and shreds of stem
whi ch nmateri al Re product of feeding tobacco |eaf |am na and

United Kingdom

1855/2134; 413 486; 2 026 298; 2 078 085; 2 118 817; 2
119 220 and 2 131 671 |
United States
55 173; 68 597; 207 140; 210 191; 250 731; 353 549; 360 797;
535 134; 2 184 567; 3 026 878; 3 128 775; 3 204 641; 3 690
-.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 aspect thereof the'present invention
.provides a method of processing tobacco leaf material,
. wherein tobacco leaf lamina and tobacco leaf stem, at a
.moisture content above the transition moiéture .cqntent,
thereof, as hereinbelow defihéd; are fed together throﬁgh a
ot _1éaf.reduction.apparatus, the arfangement of said apparatus
and the processing conditions being such that tﬁefe axits
said apparatus a product which is a fluent mixture comprising
flakes of said lamina and shreds of-said stem. B |
According to another aspect thereof the présant
invention provides a smoking material comprising:_a fluent
mixture. of flakes of 1lamina and shredé dfz stem; thch

maﬁerial'iS'thefprOduct of feeding tobacco leaf lamina and



4 tobacco | eaf stemtogether, at a noisture content .above the transition
noi sture content thereof, as herei nbelbw defined, through a |eaf reduction
apparatus. Lam na and stemfed to the |eaf reduction apparatus are suitably
conprised in whole | eaf, as hereinbel ow defined. However, the lamna, or a
proportion thereof, fed to the apparatus can be |l am na prior separated
from attached stem Slmlarly the. stem or a proportion thereof, gbed to
t he app ratus can be stem prior separated fromattached | am na. By '

| eaf dRAGFR ohpRE: Sty togedbexti A% 2 cBRELEEe I%’brapﬁg9e§%l ch
o i ng AR %ﬂrﬁﬂced ol REir ) eBnhane; Koat B P it S aBRr SRR el o
car e andedila 2 e 468 SELOh aferbiL D0 ) lesgegg:lsleln%/l onat o
treat ments. AGH(dl Nina! Beed cbi etsercneagm%@b rddifcepbn hBBarltasee

I nventi on pr ovi des a net processi ng tobacco. eria

provi de SiNdBDy Aiddnpradsdd | 8h R{SId aheathergsn Hmm waelrg neRnf . as

her ei nbef ore de |ned at a noisture content above the transition noisture -
cont ent Hdwawef, the htamindel @y daf ipXesboebees thuredd), arpassege tief i ned

by co- extensi ve portions of first and second, relatively noving, mlling
el enent apparatesf candbel i miappagprios &Separatedn!fxomf attadhpds stem.t 0 an
outl et of said passage renote said inlet, so as to provide at said outlet
filler redmilatly, the stem, or a proportion thereof, fed to the
apparatus can be stem prior separated from attached lamina.

By ‘'whole i‘e_af' we mean complete, . or substantially b
complete, leaves or leaves which have. been reduced in size by
al reduction prbcese, such as chopping or slicing for. example,
that does not involve any significant s_epar.ation' ‘of lamina
and stem. The leaves or leaf portions .ifi_ll---gener’ally have
béén cﬁi‘ed and mey have bée_n subject to _othet more- .or less
conventional freatments .

Aecording. to a further aspect’ _thereof the ' present
invention prov1des a method of processing tobacco : leaf
materlal to provide smoklng article filler material, wherein -/

 tobacco as whole_ leaf, as here:.nb_efqre.def_lned, -at a moisture
'content above the transition moisture content thereof, as
hereinbelow. défine_d, passes through a. éassag_e defined by co~
extensive portioﬁs of _fir__st and second, felatively moving,
miiling elements of a leaf reduction apparatus from an inlet

of said passage t;o an outlet of said passage remote said

inlet, so as to provide at said outlet filler material



5.conprising a fluent mixture of fldkes of |amna and shreds of stem
Preferably, the outlet of the passage is situated at the nmargin of the

co- extensive portions. Advantageously, a gravity feed system is used
for feeding the leaf material to the inlet of the lI'eaf reducti on apparatus.
It may, in sone cases, be found to be advantageous to inject |ow pressure
steam:.at one bar for-exanple, into the |eaf reduction apparatus. The feed
of lea¥ material to the leaf reduction apparatus may be assisted by the

mai Nt enance acombhriginguat fduehtt mikture afpfilakes of damdthacecthdiishreds of
pressure, as for exanple, by way of use of an air lift, or by the

mai nt enance. oftem. | Araferably prekeuputiet: of Bheipassaget 1sf sifnated at
apparatus. Preferably, the feed of the leaf material to the |eaf reduction
appar at us shobiP® BRXIiBoRE kbeusorexgensive PErIdeRft-ageous for the feed
rate to be substan@ialf constant. According to a yet further aspect

t hereof the presenfOVADEABEOHSIYovi Bes XYY nfe iﬁﬁ?qqqle%srnﬂﬁﬁqzﬂfOf
which filler terial ,is g . fluent mxture conprising flakes qf |amn nd
shreds of 'Stegwgeﬁﬁﬂgsﬁbﬁew&ﬁt% ore? n o&v“él%gi ﬁgd,%%eoﬁ'?d%ﬁe%ﬁatp’e‘?n

cent or nore ?Lpgggtggst_free particles of which mxture is 0.5 or above.
The concept o shape factor' is defined hereinbel ow. According to a yet

further aspect theggofpdie Pregghle cases, be found to be advantageous to
inject low pressure steam;'at one bar for example, ihto the
leaf reduction-apﬁaratus.'
The feed of leaf material to the leaf reduction
. apparatus may  -be assisted by the maintenance at the pfoduct
-outlet of the apparatus of a reduced air'pressure, as for
example, by&way of use:of an air 1lift, or‘by the maihtenance
- of an elevated air pressure at the product inlet of the
: apparatus. |
Preferably,-the-feed'of the leaflmaterial fo the leaf
.reduction~‘apparatus should be a continuous‘ feed. It is
advantageous for the feed rate to be'substantially:cdnstant.
gg- S According -to a yet further aspeét theréof thé'pfesent
¢-inventibn.provides a smoking ‘article filler.materiai; which
,filler material is a fluent mixture comprisingJ.flakés of
lamina.and-sﬂreds of stem, the shape factor, as hereinbelow
defined,  of about 60 per cent or more af 'thé.'duStJ free
- particles. of which mixture is 0.5 or above. -
. The concept of ‘shape factor' is defined hereinbelow.

According to a yet further aspect thereof the.présent
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6 invention'provides a nethod of making cigarettes, .wherein tobacco bale
material is reduced to provide di scret® whol'e | eaf, as hereinbefore
defined; the whole leaf is fed at a noisture content above the
transition noisture content thereof, as hereinbel ow defined, through a
mll such that there exits said mll a product which is a m xture L
conprising flakes of |am na and shreds of stem and said mxture is figd to
‘a cigarette rod maki ng machine. W have found thath,surgrisinglg, nmet hods
i n accorld¥RNEIAM hPrR¥iARSeR | Bethed pef pagnitdCOHARRGEES! cafNRERIRg a
noi sture- content _which is_sjgnificantly less ,than, the noisture
cont ent TRAAAAQ yPaIB| Apderiat Hfé' reducedq k@ iBﬁ"B?‘é%t &}lscreﬁge %?i?ur e
content ymay; for .exanple . be in_the.region af | £ _that, copyentjonal for
the sizé“?éaUc?Foﬁ%ﬁe¥ﬂH§ﬁpnﬁnéeﬁé?e%f rwéboﬂ%eiﬁggte; bg§§u§ggo%e
nould hayds JhNt cohflhe ! 8ovBOMEhe MGRIRALIGH ddlise! SOahteht

rate stem at i |

di sintegrate en It i's.rna-re vely dry and strong conditron m ght

have | ed; é%é’éf,uhﬁgc%%%iﬂb%ﬁeﬁ%ﬂﬁgﬂc,t | @Rrdilgit| 28 @111 NeuRGLORRARYI NG

| am na, ereas it .has en found that the shattered | am na size can be

control liathvé tdi It SCELTA ARL 1 4 i prdduct wWhidRmsidl &oniReuPeceespthaingt |ow
noi.sture contents, noisture contents in the region of 20% for exanple, the

st em di dfTakedrepklaninat and 0ERradsuBEC etRimgbland adaid ahixtihat issfea say,
the size and size distribution of both the lami na particles and the stem
parti cl eso adi echgarette rod making machine. . . :
| |  We havé found that, surprisingly, methods in accordance o
with thé invention-can.be:performed on whole leaf having a ~
.moistqre_ content which is significantly . less than the
moisﬁﬁre conﬁent.np:pally.employed for the size-reduction of
stem; .-The moisturé_ cohtent may, for example, be in the
regigﬁ of half.thatchnventional for the size-reduction of
steﬁ. i |
| This is, of course, unexpected because one - would have
| thbught thét ~ the power = needed to fiberise/shatter/
-disinteg:ate-stem when it is in a relatively dry and strong N
.conditioﬁ might have led to.ah unacceptably extreme reduction ;\J
in sizg of the accompanying lamina, whereas it has been found
‘that the shattered lamina size can be controlled within
'acdepﬁablé limits. It was also unexpected that at low
mcistﬁfelcontents,_moiSture contents in the region of 20% for
example,'ﬁhe stem did not break down to form an-unacceptable
matefia;.x Tﬁat.ié_to say, the'size and size'distribution of-

both the lamina particles and the stem particles are such



that mxtures thereof in accordance with the invention are suitable for
being fed to a commercial cigarette rod making machine, a Molins Mk 9 for
exanple. In the conventional nethod of processing tobacco | eaf material to
produce cigarette filler material, the cut |amina product of the |amina
processing line is mxed with the cut rolled stem product of the stem
processing line. Wth a view to obtaining a reasonabl e degree of
uniforsity of filler character between cigarettes, attenpts are nade to

t hor oughl y i thatemivtureed ufiereot 01V diccddanies pRithy &Her fiventibn tave

product s are such that the products do not readily mix. Thus . ‘the
further - theuitablei figr beahqmdied/eto a commezsz:mﬂr sciglarette gpdatmakirnigs
the tobacco particle degradation likely to be. It is thus a significant

advant age .of machingeendi Malihat Mkt 9i ounekappdeant feature thereof that in
products of the invention the |anm na fartlcles and the stemparticles are
in intimte adni xtTReths neenyemtienal ymethasd caf @EFCaefsinkntebacePodeat

oroduct of 1 REELAT HCPFORbER G PHeE Lo FLl Leky AALAT e 1o BHEY G Hhpina
d Kk di f

Casing ror cxbbRict 8RR G SroReS RN d3Nece PR i BRE Gk

after the progepsladst e’ pabalixe2oRCLNR0Eln?fEaLURAIR I ihd e HiRIPY ik

Products of t nventron®can e Subject e acc
to ohtalnlng_- a reasonable degree of unlformlty of filler

character between ciejar"_ette's, attempts are made to thoroughly
mix the two products. However, the respective ferrhs of the
two products are such that the products do het readily mix.
Thus - the further the mixing _. objectixfe | is
pursued, the greater is the tobaCCp particle degradation
:.likely to be. It is thus a sighifica_nt advantege of the
invention that it is an irlnportant. feature thereof that in
products of the invention the lamina particles ahd lthe sten
particles are in-'intima_te admixture. | |
Since the moisture content (of the stem fraction) can be
\_s  .relatively 1low, there is a reduced reqﬁiremerit for dryi_nq of
- the product of the size reduction apparatus, which .can._lead
to considerable savings in equipz’uent and ene-rgy. cests.
A smoke modifying agent, a tobacco caSLng for example,
can be applied to the tobacco leaf mater:.al before or after
- the processing thereof by a method in accordance with the
invention.’ | ..

. Prodicts of the invention can be éubiected to a tobacco



expansi on process. Exanpl es of expangi on processes, which could be

enpl oyed are disclosed in United: Ki ngdom Patent Specifications Nos. 1 484
536 and 2 176 385. It has been found that the npi sture content of whole

| eaf is generally the main factor which determ nes whether, on the one
hand, stem particles are produced, or on the other hand, substantially
Intact stem is produced, and that, -surprisingly a sharp trangjtion
from the one.lproduct to the othg&ﬁ$ro uct occurs at a'faiz%% ﬁgec'se
moi st ur CXRANTARD  PRESHSSst ur EXANRL VIFRINEHPR BTARSSSSSh BBeEPs will
her ei naf t er, be.referred as_the. transifion i € t

rans © IH; BeLr EmpERvef, Hré AussatiRd 28, Tpioel Datae, patiliny |,
determ : i - i nen [ PLiQr ot rodycti on operation. For a
Vi T gi ni agégo'%i/a%%wm#‘g‘i’gxﬁé TEEL 896 PEnd 2 g-’%Jgg?er SM1 mll, the
transition nopst wag GUEENENRA fEIHE tRebaetalANt Eahkunt8%: Adnblaer
limt of substantially 70% for producing a mxture of Tamna f | akes and

stem shrpstef Wa§ GemedalaRovne'haint e ctteire Wil cH cd@eernh $8€s avHethegged
t oget her in an unworkabl e manner. Suitably, the upper noisture content

of whol con | €ité ohé chand, esperypartiicpescasei pgodatedysornonacthedatherwi t h
the invention does not ‘exceed about 35% and nore suitably does not exceed
about 30%4andy noésbstantbaliyt bdhtabbut s86s6 atisi npwbducethe hodf that,

' | sﬁrprisingly, | a _shar_p transition from the one product
to the | other pr’d&@ct occurs ;t_ a fairly precise moisture
content. - | | |

' The mbisﬁtire_ gonf:ent at which th.is transition occurs
wi]_.l hex;'einaf.t:er _be referred to as the "tr'a"hsition ‘moisture
~content'.

The .transi_‘.tion moisture content of a tobacco material to
be milled is readily determined by simf:_le experimentation
prior to production oper'atidn. For a Virginia tobacco whole .
leaf, when milled in a Quester SM11 mill, the transition
moisture content was found to be substantially 18%." An upper
limit of subétanﬁiall_y 70% for producing a mixture of lamina -
flakes and si.;em. shreds was found, above which the material
homogenised and clogged together in an unworkable manner.

Suitably;. the .ﬁpper moisture -contént. of whole leaf
material employéd | in processing methods iﬁ accordance - with
the invention does not exceed about 35%, and more suitably

does not exceed about 30%.

_A _moistul_:'e content of about 30% _ati, input ' to the leaf



9-reduction apparatys may be appropriate-where it is intended to subject

the product to an expansion’process in whicl the mixture of |amna and stem
particles will be in contact with a hot gaseous nedium Heat may be applied
to the tobacco matérial to be fed to the |eaf reducti on apparatus. | f

heat is applied, as for exanple by subjecting the material to mcrowave

radi ation, the value of the transition noisture content wll tend to be
depres¥ed. Leaf material processed by a nethod in accordance with the

i nventi on mayrBEUGEignsapparatiifadedy gbadapproprifadied wiereaitmdserintendgd
a plurality o tobﬁgfo grades. Wien such a single grade constitutes-a_ smll .
proportion onP &ukyesitefthe | preduchetenan: £PansAon REOFESEhdNs Whdjich the
grade is of a_noisture cantent |ess than the_transiti i sture content,. a
product of t nBIREVER: O TR D RRER BEFFLRIeSsVild Readtreiautiay with

content of thg hlend.i 0 t.he transition noisture content. Since a |eaf
reduction appargfﬁsgaggﬁ%%nﬁ%gbga'ng out a nethod in accordance with the

erth Vs, AR, B SRR o WA echa R NEUOIIRE od Mgk

extensi ve assepedl Péhfli FelilBeXoRY agdiisud] | b ﬁaae$q4ﬁa§giié@yea@<¥br

a capital cost saving relative to the use of a conventional reshi ng

pl ant. There wxampllesbpesabjaritifg "the material to microwave radiation,

- the value of the transition moisture content will tend to be
depressed.

Leaf material processed by a method in accordance with
the invention may be of a single tobacco grade or a blend of
leaf materials of a plurality of tobacco grades. When such a
single grade constitﬁtes a small proportion only' of a
‘blend, it can be the case that even if the single érade is of

- - a moisture content less than the transition moisture coﬁfent,
- a product of the invention.can be produced so long as the
‘mean moisture content of the blend is above the transition

moisture content.

Since a leaf reduction apparatus used in Cérrying:out a
method in accordance with the invention is SubstaniiaIIY'more
.compact .than a conventional threshing plant, with its
pPlurality of threshing machines and classifiers and extensive
associated air tfunking, there will be, in use of our
invention, a capital cost saving relative to the use of a
conventiénai threshing plant. There will also be a saving in

. energy - consumption. Furthermore, capital and energy cost



ener gy consunpti on. Furthernore, :capital and ener.gy cost savings Wil |
accrue fromsinplification of the priMary leaf- process section in the
tobacco factory. It is thus the case that by use of the present invention
significant savings can be nade in the overall tobacco |eaf process, i.e.
t hat process which comnmences with tobacco | eaf as received fromthe farm
and which ends with the making of cigarettes or other snoking artlclgg
is to be observed that not only does the invention provide nethods of
si nul t afi@¥iBgs wild ﬁQ&HHQufHQEn$$PE%%¢%@%%}°@0°§rgbﬁd@nimﬁﬁmL#%ﬁﬁﬂ
di'screte | am na part,icles and di screte sten1£art|cleﬁé wi.t hout a

a

r equi r eRERESESr s&°§éPi“aI‘1”y FRRarce) fAGH? oft LEafthus Fhe Gage
nach!ne% ut furt t he {nXGGt' BrOV|d§ ne%tpds‘yhlch are
readi | y "R&Fr P¥q US&, bTTen®t o 1n FEﬁbP effdFPiTiFEgnt Savings can

product For ; éthﬁﬁ qieaf %%Flpntobg@ag:hg5a¥oé§§0cgéggle pass 4 géatlon_

Is readily ac |eved | on appar at us us I'n cafrylng out net hods

in acco Q?B&Es%hf}étb%bﬂﬁ@ﬂ&é@“ﬁ& PEghecal! Hedle 141 KoldibBd'hifin2

materi a | ow path exten etween and across opposed faces flrst and

second lkgaf fEHChanAn WhESRNlehass Ulithhand hRaRihg prvadgdrat%%arwg
action on tobacco material as the tobacco material traverses

mat er i abtherowmokdink. aPtiilcaklsy, at |east one of the |eaf reductlon elenents

is-discoid, in which case it is advantageous that the or each of the

di scoid el emntiss tonpe dsserved that opdr ainle dbesethe invention
provide methods of_simultaneously size reducing lamina and .-
stem, toiprgvide:a mixture of discrete lamina particles and
discrete stem particles, without a requirement for a serially
arranged plurality of 1leaf processing wmachines, but
furthermore, the invention provides methods which are readily
carried out without a requirement to - recirculate
product for fﬁrther.size,reduction.. In other words, single
pass operation is readily achieved.

Leaf reduction apparatus used in carrying out methods in

accordance with the invention are preferably of the kind in
which a material flow_path_éxtends between and across opposed o’
facés of first and second leaf reduction elements, such that
there is provided a shearing action on tobacco material as
the_ tobacco_ material traverses the material flow . path.
Suitably, at least one of the leaf reduction  elements is
disgoid, in which case it is advantageous that the or each of
the discoid elements comprises, at the -operative  face

thereof, generally 1linear, rib-form, . radially extending



t hereof, generally lLinear, rib-form” radially extending proj ections.
Preferably, both of the |eaf reduction elemants are discoid. MIls
which conprise two |eaf. reduction elenents taking the formof discs are
exenplified by the Bauer nodel- 400 and the Quester nodel SM1. In
operation of the Bauer nodel 400 m Il the two discs are driven in opposite
di rections, whereas in the operation of the Quester nodel SM1 mll one
disc %% rotated whilst the other renai ns stationary. A nunber of- discs
are avail abl eprajectioRauer Pé@ferably, epothobfwhheh ldafC reduction edémsrnits
a particular pattern of projections on the operatlve face thereof. Bauer

pl at es desi grared d2scard.326 Midlasewhichn' cempyisg otiwot hé.eplfesmeﬁuctlon

i nvention. In the o€erat|on of disc mlls for the sinultaneous mlling of
| ani na and st%lnﬁm% er haleing Shet ko ofc| diacse aye  exemppisded: bxar &he
the relative rotation. .of the discs, the size of the g

bet ween t he o*?%‘& aﬂBdFﬁe“@an*P&uH‘ﬁ (Q*I“"{ﬁtecrhé“‘?ﬁ?lr i ¥t br o) &8t PBﬁ§a§‘tl°Phé°f
t f t he di th bl
toe “For  pur e BabeF, oAt a0 hiTh, R b pisge, areafirayen G5 Ohponise
Tount ed o r ot SHreFREBARSF Wifkr e Cin; Il a§§§}fa§%°9hm o FBEn HEEE X “nba
curved surfac :T. trkfl?m@ﬂé‘gdi's?: EEOVi:Q@Qte&" \Av;?n} {40 fggdn oqfl&lxe(:tr'e%sins

ext endi ng par he "axi s e housing, the rotor carri
g statlonary. A number of discs are available for the Bauer 400

mill, each gf_'which di’scs" is provided with a partiéular
pattern of projections on fhe operative face thereof. Bauer
plates designated 325 and 326 are uéeful in Carrying out the
present invention. | |

In  the operation of disc mills for the 'sir'nu.ltaneous
milling of lamina and stem, determinants of the particle size
of the --pfbduct are the relative speéd of rotétién of
the discs, the size of the gap between the discs énd the
configuration of the 'milling projecﬁi.ons at the operative
faces of the discs.
) R : Another.. mill - which it may be pos’siblé | té "use for
purposes :of the present invention is a so-called dross-
beater mill, which mill comprises a barrel-form hoﬁsihg in
which " is rotatively 'moun"t".ed-' a rotor, the shaft of which is
coaxial of the housing. The inner curved surface of the
housing is provided with rib-form projections 'ektending
‘parallel to the axis of the héusing,'Whilst the'rotér carries

.. three. equi-angularly spaced blades which extend parallel to



three equi-angul arly spaced bl ades which extend parallel to 12 the rotor
shaft and are disposed in close proxinfty to the rib-form projections of
the housing. It has been found that so-called "mlIls" of the kind which
enpl oy an inpact action, such as hamer mlls, will not generally be
suitable for carrying out the desired mlling action. W have exam ned a
mll called a Robinson pin m|l (nodel designation - Sentry M | npact;g
Disrupter). This mll conprises a . rotative disc and a dissc-like stator
bot h of Wif cRobPEmehadtarang a5e d8dsRPeRdei it uFhPSar PEPXIZRYY ° ekbendi ng

oendi_cyl ar | f .the, ' f f th I ts. Th ' f

one. ¢l edeht THRBRA%I SEELOUF (9F (TR AHSHIR ot her el ement . The |im ted -
| R % RS ot her ol ement mted

m ot be usertt PRCc At naoRle N e ke dabdr RN (BE, N Bullhi o

Any ageiygs &t teﬁneﬂf%x té’xlfei%é’é‘@_ éé‘ti@ﬁPe&?ﬁ‘;ﬁ%%%@aéﬁsﬁti%gs ¢ nGeigh ”QSEC” €

defined or ze-r educed mat eri-a i ze reduction

- appar at Uend¥LHUFt BeOfsdRdiy epbl ORadhry inlgUuesit MekkeU RsSs Hed 2R DRiAGD Stem
particles and generally exhibit an angl & of repose of not nore than about

45 degregstiéon. even an angl e of repose of not nore than about 35 degrees,

to the horizontal when at a conventional cigarette making noisture content,

- 13% say. We have examined a mill called a Robinson pin mill
(model designatidn - Sentry M3 Impact Disrupter). This mill
comprises a rotative disc and- a disc-like stator, both of
which élements are prqﬁided with circular arrays of pins
extending .perpéndicularly of the opposing faces of the
elements. The pins'of one element interdigitate with those
of the other element. The limited experience gained with the
Robinson pin mill indicated that such a mill might be usefu1
in carrying out methods in accordance with the invention.

Any ageing step may take place in respect of whole leaf
as hereinbefore defined or the .size-reduced - material
producéd by the size reduction apparatus.

Products of the invention are fluent mixtures of lamina \J

,.and stem particles and generally exhibit an angle of repose
of not more than_aboﬁt 45 degrees, or even an angle of repose
.qf not more than.about 35 degrees, to the horizontal when at
a conventional cigarette making moisture
content, ;3%_say,

It has alsp,ﬁeen observed of productsFof the invention

that the shape factor of about 60 per cent or more of the



It has al so been observed of product’s of*the invention that the shape
factor of about 60 per cent ‘or nmore of the 1313 dust free constituent
particles is 0.5 or above. The shape factor of about 70 per cent or
nmore of the dust free particles may be 0.5 or above. Shape Factor =4
[err] x Area (Perineter)2 The shape which has the maxi nrum shape factor

val ue,, of one, is a circle. It has further been observed that, dgenerally

t he Ba?ﬁmaldt iLling val ue of products of the,invention is |less than _that

f ) .
of conpar abl 89St FES iGANFLLY RRATEHSkERgifaled A abeyenss TheoihaRe

been found, syrprisingly,_gthat t firmess of cigarettes_conprisjng as.a
majority prong%{%% oalft PR Ie-;rl? BT §80&% SF (M8 Pnveht i{)ﬁei séugt free
conmparable to ggg&eggschggrﬁgt%SSngpgbgbgg conventional tobacco snoking
mat eri al . Advgntageously, the particle size of products of the invention is

characterised by 5@8kapa fa¥tel thesPartiCheaabeing retained on a sieve the
4 mm x

apertures of which are of 1. .4 mm squar e shape. Preferably,
products of the invention are subgpapimdily)@bsent intact stem Products
can be provided by the invention which can be fed to a snoking article

maki ng machi ne wit irhet sheiped WhicH has the maximum shape factor value, of
one, is a circle.
It has further been observed that, generally the
Borgwaldt. filling value of products of the invention is less
e - than that of comparable conventional tobacco ' smoking
material. It has, however, been found, surprisingly{ that
the firmness of cigarettes comprising as a majority
proportion of the filler a product of the invention is
comparable to control 'cigaretteé comprising conventional
‘tobacco smoking material..

Advantageously, the lparticle size of products of the
invention is characterised by 50% to 65% of the ﬁarticles
being retained on a sieve the apertures of which ére of

Lo 1.4 mm X 1.4 mm sqﬁare shape.

Preferably, products of the invention are substahtially
absent intact stemn.

Products can be provided by the inventibn"which'éan be
fed to a smoking article making machine without being first
subjected to further particle size 'reductibn,"'of “which
require at most a minbr degree only of further'particle size

reduction. . :That is not to say, of course, that a minor,



subjected to further particle sirze  reduction, .or mhich require at
nost a m nor degree only of further &rticle size reduction. That is not
to say, of course, that a m nor, 14 heavy fraction and/or a m nor dust
fraction may not be renoved fromthe product before.incorporation of the
product in snoking articles. Wen incorporated in cigarettes by having been
fed to a cigarette nmaki ng machine, products of the invention have an

appear ance _sirglar .to that, ,of conventional cig tte filler t " -

P or SR At PR/ 3o Bor BTIREI U { B Rt B, M S whi ch
i's used.J ekl f_ci ttes i FY npp=f L. t angl ed
mat er i %éﬂb\{._%f %ﬂg% sB%bgﬁé%f }%30[% ?A%%%%don%kgﬁa wn%chlcr?es
conpri s ' _{gﬁg@_ operative to disentangle the filler material
In. t,hzl?pﬁ%%i%f t he ?'nvent ion are fluent, non-tangl ed m xtures of
l'am na and Sigdh PRéOFHESat8fCint REgRFa¥ERsS LY hadvIGRf NSEeh CfledNtel @Ar el T eS

the carding neans, or at |east elenents theréof, can be dispensed wth.
I f a | esfgdwdtete ahaRing madhdne)h pXfafstSs | 6f ather danantidi hAeei arenti on

takes pl-ace in a tobacco growing region, the |l eaf material can be so-called
" gr een dppddramter sdinilare tocurleak | ofif comventdlonad rebgavetitér dblilles
tobacco farm If, however, the leaf material is to be processed in a
tQbaccdﬂﬂastimqorpmmaeedhéntobgcretgeswﬁng region, it may be
Conventi@nal cut tobacco smokiﬁq.material-which is used
in the making of cigarettes is a long stranded, non-fluent,
tangled material. For this reason thé'feed unit of cigarette
making machines comprises carding means operative to
disentangle the filler material,,'glq that products_of the
invéntion are fluent, non-tangled mixtures of lamina and stem
partiéles, when the products are incorporated in cigarettes
.the carding means, or at least elements thereof,;ican be
‘dispensed with.
If a leaf material size reduction. process in accordance
with the invention takes place in a fobacco,growing region, )
the leaf material can be so-called "green leaf" material, ;J
i.e. cured leaf material as_received'from the tobacco farm.
If, however, the leaf material is to be processed in a
tobacco factory remotéfthé tobacco growing region, it may be
e#pedient to subject _the tobacco to a so-called redrying
.process; A redrying process is used in order to ensure that

 the leaf material is at a low enough moisture content to

render the leaf material suitable for transport to- and



expedi ent to subject theg tobacco to’d sd-called redrying process. A
redrying process is used in‘ordér to ensurasthat the leaf material is at a
| ow enough noisture content to render the |eaf material suitable for.
transport to and 15 storage at the factory w thout quality
deterioration. The use of whol'e tobacco |leaf as a starting material for the
prepar.ation of snoking article filler material, without the necessity for a
Ian1n§?%ten1separat|on step, provides an econom c advantage since it is to
be expected tdixiradwlst |€hé Sactorperithouexgaativy deteniobattonban are
the stemand | am na products of a threshing plant. Conventional procedures
can be applied to Thedse sobhfwhdke i tobatconleaf wagsasstartingomaherdalnfor
whi ch the procedures are applied to conventionally processed tobacco, For
exanpl e, m xtthespveparatione@f] Amoking arctiche Siidheshrmakeniatiucwdthpus
met hod in accqordance with the invention can be blended in well known_ nmanner
with anot her EMIRCLFRIEY | BPFsR AAamina/shem sapaxation RYRP dcRFPYbfes Bt

P%ELF{ g bl SRPTERLL ALV RIFRE 1 ::éé%'rﬁ u§% éﬁ%%%ﬁ%&t?ﬁt Ehef, ubnae " Sees
Lhvention niPuls BRodske "BiBehRive, s, coutihide, | ga%?céf%cgc%st {7em, jand
t obacco nateriéﬁﬁhéiﬁ#éeren UQSEﬁfgéﬁlﬂatSiER£S Products of the

I nvention belng PobAcct
Conventional procedures can be applied to products of

the invention in ways 51m11ar to those in which the
procedures are applied to conventiohally'proceSSed tobacco.
For example, mixtures of shattered lamina flékes and stem
shreds produced by a method in accordance with the invehtion
can be blended in well known manner with another smoking
-material(s) in any ratio which is found desirabie, but
preferably ‘at least the"major proportion of the smoking
material of the resulting blend is constituted by a pfoductz
of a method in accordance with the invention. Smoking
materials with which products of the invention may be
¥¢’  blended include tobacco materials, reconstituted tobacco
. materials ‘and tobacco substitute ﬁafefials. | |
Products of the invention being of différeﬁf tobacco
grades can-ﬁe'blended; | -
n the-biending of a United states”tfpé cigarettc filler
material there could be blended 1. the product prov1ded by
subjecting whole V1rg1n1a tobacco leaf to a method .in

“accordance with the 1nventlon and 2. the lamlna fractlon of



grades can be bl ended. n the bl ending of" a United States.type cigarette
filler material there could be blendetf 1. the product provided by
subjecting whole Virginia tobacco leaf to a nethod in accordance

with the invention and 2. the |am na fraction of 16 the product provided
by subjecting whole Burley tobacco, at a noisture content below the
transition noisture content, to a mlling operation such thhat the proguct

consist of a mxture of |amna particles and substantially intact steém

| engt hs thg Bra@sucith provided, by¥n SuBT et nge Whiod & BRELRYe AORAGF N AY dadi | y

ied into effect f Al be pade, by.way of anple, to the
hocomaloiREuRE, AARSENt: e yaw Fhe Franalt{on opbsure PonEaRty ot iy (o a

t. |o D i f : y ’ ; 3 f . - . = F
> s a Biadind SHETRH mioh REY Khd BEeRTERRRIER, ey A i ER ac o
part i of STohaps e Cprtcnie | TUBR AR Ay AR SheY AR Ehce,

measured in wWidkAed that Hﬂeoanv@wiurpadaf?ﬂes)cﬁéar@ GHHEEt SU arfd!t
|l am na cigarette filler material; Figure Is a histogram giving the same -

I nf or mreadily tdersiv® iAtotlefFedt Gtéferendet widl oW UB&ehhaef,i [der
mat eri al -a product of the invention; Each shape factor val ue shown agai nst
t he hor waynicfl example, to the accompanying drawings, of which:-

Figu;e 1 is a block diagram relating to a conventional
procéssing of flue-cured whole tobacco leaf; .

Figure 2 is.a block diagram relating to a processing of
flue-cured whole tobacco léaf in. accordance  with the
invention;

Figure 3 is”a.histogram_relating particle shape factor
values (ho:izontal axis) to frequency of occurrence; measured
in.uhits of a million, (vertical axis) for a conventional cut
lamina cigarette filler material;. |

figure 4 is a_histoéram giving the same information to
the same format as Figure 3, but for a cigarette filler
material a producﬁ of the iﬁvention; o QJ

Eadh shépe. factor value shown. against the horizontal
axes of the histograms constituting Figures 3. and 4 is the
upper value of a unit range. Thus the  value '0.4', for
example, sigﬁifies that the range extends . frém the least
value above 0.3.up to a maximum of 0.4.

:Figure 5 is a scatter diagram relgting particle length

in millimetres (horizontal axis) to shape factor. (vertical



axes of the histograns constituting Figures 3 and 4 is the upper value of a
unit range. Thus the value '0.4', for ekanple, signifies that the range
extends fromthe | east value above 0.3 up to a maxinmumof 0.4. Figure 5 is
a scatter diagramrelating particle length in mllinetres (horizontal axis)
to shape factor (vertical - 17 axis) for the conventional filler

mat eriial the subject-of Figure 3; Figure 6 is a scatter diagramrel ating
partié#b length in mllinetres (horizontal axis) to shape factor (vertical
axi s) for theXif)| forrathei fonventionatt fdllerguraterizlghihe 7syhiasta of
body of the conventional filler material the subject of Figures 3 and 5;
and Figure 8F¥iHB%E dAibody of the filler material the subject of Figures 4

ami o v g LRSS e AL o bR St
6 - Drying 7in’ﬂ%¥¥gﬂg¥§£§ %%ggkzontal axis) to shape 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.

e In Figure 1 the referénce numerals indicate the
following: |
1 - Conditioning/Drying
- 2- = Desanding .
3 -~ Conditioning
4 - Threshing
5 - Stem
6 - Drying
7 .= Packing
\_ 8 =~ Stem

9 = Conditioning

10 - Blending:

11 - Rolling.

12 -~ Cutting .

13 -~ Water Treated Stem Process (WTS)
4 - Drying

15 ~ Lamina -



9 - Conditioning 10 - Blending 11 - Iling 12 - Cutting 13 - Vater
Treated Stem Process (WS) 4 - Drying I5 - Lam na 16 - Drying 17 -
Packing 18 - Lamna 19 - Conditioning 20 - Blending 21 - Cutting 22 -
Drying 23 - Blending and Adding 24 - Cut Tobacco Store 25 - Cigarette
Making Steps 1-4, 5-7 and 15-17 take place in a tobacco grow ng region,
whereas steps 8-14, 18-22 and 23-25 take place in a cigarette factor -
which factory is compnly far renote fromthe tobacco grow ng region. The
process carritd oup*¥NSt eps 8-14 and 18-22 constitute the prinary

| eaf - process ;cgign'o{ the factory, which section is sonmetinmes referred to
as the prinarg pro'%§§ H%partnent (PMD). The steps 8-14 are conmonly
referred to afscgnﬁéﬁiﬂging a 'stemline', and the steps 18- 22 as

19 - Conditioning

20 - Blending |

21 - Cutting -

22 - Drying

. 23 - Blending ﬁnd.Addinq

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 commoniy far remote from
the tobacco growing region. |

The process carried' out at séepsl 8-14 and 18-22
constitute the primary leaf-process sectidn of the factory,
which section is sometimes referred to as the primary process
department (PMD). The steps 8-~14 are commonly referred to as
constituting a 'stem 1line', and tﬁe steps 18- 22 as v
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 1ines. Examples of
such additional smoking materials are expanded tobacco and
reconstituted tobaéco.

The input material at step 1 is whole green tobacco .



constituting a 'lamna line'. The mord " Addi ng' at étep 23 refers to the
possi bl e additi on of other snoking nateria“§ I n the bl ending process of the

products of the stemand |am na |ines. Exanpl es of such additi onal
snoking materials are expanded tobacco and reconstituted tobacco. The input
material at step 1 is whole green tobacco 19 leaf. The overall process
fromgtep 1 to step 25 could be varied in detail, but Figure 1

illustates a typical conventional processing of tobacco leaf material to
provi de ciga%fgé_ filler. . In Figure 2 the reference nunerals indicate the
foll ow ng: 26 - ndi tioning/Drying 27 - Desanding 28 - Drying 29 - Packing

P8 endi ng and AddIy SEer oY (RoREg o DO Blep” 1 Holladh 957 RHAIE
varied in detail, but Figure 1 illustrates a typical
conventional processing of tobacco leaf material teo provide
cigarette filler. | |

In Figure 2 the reference numerals indicate the
following:
26 - Conditioning/Drying

27 - Desanding

28 - Drying
29 - Packing
30 - Whole Leaf
'31 - conditioning
32 - Blending
33 -~ Milling
34 - Drying
- 35 - Blending and Adding
| 36 - Buffer Store
(. ' 37 - Cigarette Making

Steps 26-29 take place iﬁ thé tobacco growing region and
'steps  30-37 take 'placé in a cigarette factory.

The cohdiﬁioning steps are carried out in such manner as
to avoid, or substanfially avoid, the removal of water
extractible ébmpénehts. | |

The input material at step 26 is | whol_e green tobacco

- leaf.



37 - Cigarette Making Steps 26-29 take place in the tobacco grow ng region
and steps 30- 37 t ake pl ace in20 a cigarette factory. The
conditioning steps are carried out in such manner as to avoid, or
substantially avoid, the renoval of water extractible conponents. The
input material at step 26 is whole green tobacco | eaf. 20 As may be
observed from a conparison of the conventional processing nethod deméy?

in Figure 1 and the inventive processing method depicted in Figure 277t

| att er net hoohs smayiche sthpérved DEtar| 38 epmpandsoheofi tbe cbn&ﬁpﬁdbmadts
relating to the invention. . 21 EXPERI MENT 1 The tobacco |eaf material °
used in EW%eﬁ?p'é‘i i mh%sdapépﬁgﬂe ﬁ?a@é%re{?aﬂad?% fihee- dDVERtANS e
green | eaf urchased in f,arm.ybal es of a nojsture con% t of
Shout 10950a¢RR Ay CBeHBoR” dRRLEteds iy FIRA 14n | SRR ol FEERE: BERhOR

Iarge | eaf ort ons, 1in accordance wth the definition of 'whole

| eaf’ hém%ﬁma.ﬁvg efhe maj ori.ty of which - '

Details will now be given of experiménts relating to the

invention.



portfons were about 10 cmto about 20\cn1mide. The whole | eaf material thus
obt ai ned was conditioned to a noi sture contdnt of about 26% and was then
gravity fed in continuous manner, at a rate of 150 kg/hr, to a Quester disc
mll (nodel SM1). The rotatable disc of the mlIl was driven at 1,000
r.p.m The rotatable diisc and the stationary 'disc' or plate, which were

t he standard such itens for nodel SM 11, conprised, at the operative,
opposed faces thereof, a pattern of radially extending, |inear, rib-form
proj ections. . The nm |l was:. operated at EXBEREMENT (i sc gap of 0.15 nmm and
then at 0.15 mmincrenents of disc gap up_to a nomnal disc gap of 0.9 mm
Steam was suppl i edThe tokateecleaf sAterdad used in ehiprexpgrimenkewas a
m |l ed product obtained at each of_ the disc gag settings consisted_of an h
inti mte, fluiRgkexgurdeoPs] LFAnpdian t finescy Gdst"’é‘fﬂ]%ar‘ﬁ%%s. eafy W '
t he products were: adj udged t,o be suitahle for the manufacture of cigarett
on a convent i ¥Rl PEF&&ng—Fe Ik Wﬁ&@ﬁﬁﬁe.oésavﬁgléf‘b‘g& PItEnt h(?%dia&:mﬁ:s
gap was incre d, the nmean particle size of th 2 I 1 [ e
EXPERI MENT 2 @%eri r{EWFm%a\%é’% r‘éﬁ’e’ﬁt'e%“e%_ pPFﬁrg'gt Hat %‘ﬁ“&qﬁ%‘} | %358&? o
mat eri al was itiongd to a 24% noistur, nt ey an L3dHEE Nalyi8hSC the
gaps were 0.1@?&%##% an%r%ng %%ég Th%&g?ggﬁgts g ta?ﬁ% _fron1the %hree
runs again coggkshefioh 8F *BhbiB! feaf' hereinabove, the majority of which

portions were about 10 cm to about 20 cm wide.

.- The whole 1eaf-matériél-thus obtained was conditioned to
a moisture content of about 26% and was then gravity fed in
éontinuous manner, at a rate of 150 kg/hr, to a Quester disc
mill (model SM11). The rotatable disc of the mill was.driven

at 1,000 r.p.m. The rotatable disc and the stationafy 'disc!

or plate, which were the standard such items for model SM 11, -

-comprised, at the operativé, opposed faces thefeof, a pattern
of radially extending, linear, rib-form pfojectionsf

The mill was operated at a nominal disc gap'of 0.}5 mm,
and then at '0.15 mm increments of. disc gap up to a nominal

k,f disc gap of 0.9 mm. Steam was supplied to the interior of
the mill at 1 bar pressure.

The milled product obtained at each of the disc gap
settings consisted of an intimate, fluent mixture of lamina
particles and stem particles. All of ﬁhe products were
adjudged to be suitable fOr.the manufacture of cigarettes on
a conventional cigarette making machine. As was expected, as

the disc gap: was increased, the mean particle size of the



fluent mxture of lanmina particles and stemparticles, all three products
being adjudged to be suitable for® the manufacture of cigarettes on a
conventional cigarette nmaking machi ne. EXPERI MENT 3 The third run of
Experiment 2, i.e. that with a nomnal 1.05 nmdisc gap setting was

repeated, but with whole | eaf material

The product thus obtained consisted of a m xture of |am na particles \gad
i nt act qugths stem Clearly then, the whole |eaf material
to the nP¥?® V%Eso+nﬁxﬁﬁﬁ§9ure content which was |ess than the transition

‘nmoi sture content prevailing for t&i,
experiment. EXPERI MENT 4 Experi neff

mat eri al

ops appertaining to the
':-eated with the whol e | eaf .

conditioned to a | ower value of 21%

fed

T80 ko hr " baEEAehe. 3 VS hieds d?%%“'%‘s  PREsCthp FrsdeIds 7,

mm - Wiegat8p; B9ThAR SGRaYes

the i nvention and consi st ed.

an intimte, fluent mxture of | am na

?Re§0 £@Ma t By ph@.@%hf@asca&é&eoaﬂan%w th

particl egoifast 8ikc g%%swetﬁecloe&s, 05 pasdluet 09 bl Nedneh g ddigeni nal
di sc gap was 1.2 mmwas, however, not in accordance with the invention and-

conprlsedbﬂaﬂhéaufeoﬁfHhiﬂﬂhté&”ﬁuﬂ&EEQﬂﬁﬂ cohsistadentl angtittinkte,
conparison of the results of this experinment and of

fluent mixture of lamina particles. and stem particles, all

three products being - adjudged to be 'suitable for the
manufacture of cigaretﬁes.on'a conventional cigarette making
machine. |
. EXPERIMENT 3
| The third run of Experiment 2, i.e. that with a nominal
1.05 mm disc gap_seﬁtiﬁg was repeated, but with whole leaf

material conditioned to a lower value of 21%. The product

thus obtained consisted of a mixture of 1amina.particles.and

intact 1lengths of stem. .CIéarly then;_ the whole leaf
matefial fed to the mill was of a moisture content which was
lesé than the;transition moisture content prevailing for the
conditions appextaiping to fhe.cxperiment.

~ EXPERIMENT 4

Experiment 1 was repeated with the whole 1leaf material

. COnditicned_to a moisture content of 20% and with a feed rate

of 180 kg/hr. Runs were made at nominal disc gap settings of
0.30 mm and 1.2 mm. When the nominal gap was 0 30 mm, the
product was 1n accordance w1th the invention and cons1sted of

an 1nt;mate, fluent nmixture of lamina particles and' stem



Experinent 3 indicates that disc gap can be a determ nant of the val ue of
the transition noisture content. EXPERI MENT2® The tobacco |leaf materials
used in this experinment were three redried Zi nbabwean flue-cured grades,
designated A, B and C. These grades were bale sliced with the slicer set to
produce 15 cmto 20 cmw de | eaf portions. The whole | eaf materials thus
obtained were conditioned to a target noisture content of 24% and were then
nille&? one grade at a tinme,-xin the Quester SML1 nill at a nom nal disc
gap of 0.3 nmPartdcdesduct Thébmnatuet, ebtatnedr sben BEhednomipad disc gap
acceptabl e products in accordance with the jinvention, but the product .
obt ai ned wi t h¥§Sade 2A ™ ¥aSst PHFVEr mindtuddh AcerAance Witk | Bhe haventien
stem | engths. Upon exanquiiqn i,t was observed that the_stens of, the | eaves
of the grade Rﬂ%ﬂ?ﬂ@%ﬁ%s . Br BIXRRTE of L aRRR SPARELCLERe AN oiRtACHaFEem
are exception?é éﬁECk and are of a markedly woody appearance. EXPERI MENT

6 Experi nment €peat ed but the whole |eaf materials of the grades A B

and C vere i xed byl ofgnlet MoRORY A Pasu1 B8 L AN BlpBRIRGI S or

content of 24% m xed materi a t hrough ester m

1D ot oS SRS Il e SESEL LAES Uhl] e e eruL i i R
the value of the transition moisture content.
~EXPERIMENT S

The tobacco. leaf materials used in this experiment wére
three redried Zimbabwean flue-cured grades, designated A, B
and C. These grades were bale sliced with the slicer set to
produce'lsfcm to 20 cm.wide leaf portions. The whole leaf
materialé-thus obtained were conditioned to a target moisture
content of 24% and were then milled, one grade at a time, in
-the Quester SM1l1l mill at a nominal disc gap of 0.3 mm.

The products obtained with the grades B and C were
‘acceptable products in accordance with the invention, but the
product obtained with grade A consisted of a mixture of
L 1aﬁina particles and intact stem lengths.

Upon éxamination it was observed that the stems of the
leaves of the grade A material, as present in the leaves when
taken from a bale, are exceptionally thick and are' of a
markedly woody appearance. . | |

EXPERIMENT 6
 Experiment. 5 was repeated but the whole leaf materials

of the grades A, B-and C were mixed before being conditioned



I ntact stem pi eces. These stem pi eces were easily renoved fromthe
product by elutriation. EXPER MENT 7 B&mina strips were mxed with stem at
an 80:20 weight ratio. This mxture of materials, at a target nean

noi sture content of 24% was mlled in the Quester SMI| with a nom nal disc
gap of 0.3 mMmmand with steam supplied at 1 bar pressure. There was thus-
produced a product in accordance with the invention, being an intimatgs
fluent m xture of lam na particles and stem particles. EXPERI MENT, 8 ol e

| eaf mat@ridl CaREehr BRAN WPighnEe scPRtRRtwRE n24dd wi FRepakhe, Bixeds at a

37 20 B sal B0 SR S U audbedr, RO TR EHEL ST
T35 B AP e 0 SR B IR
o am SAPeRLLALES Phehsmacid] s QIR VNG Ge gabayegt

M xtur e ;Qfe 2@t eitdh Spieced? AlrRedd! Gten G edBS SLdEe YAV Pémddda VWS
T

mlled in the Quester SM1 mlIl wth a nomnal disc gap of 0.3 mmand wth.
st eam sifpin @thedlprodiit M Wlitriatiwie was thus produced - a

EXPERIMENT 7

Lamina strips were mixed with stem at an 80:20 weight
ratio. This mixture of materials, at a target mean moisture
content of 24%, was milled in the Quester SM1l with a nominal
disc gap of 0.3 mm and with steam supp_'li'_e_d'at 1 bar pressure.
There was thl__xs produced a product in accordance with the
invention, .bei'ng. an intimate, fluent mixture : of lamina
pérticles and stem particles. |

| . ES-PE#IKENT 8

Whole leaf material the. product of bale slicing was
mixed with laminé strips at a 10:90 ratio. This mixture of
mate_rials, at a target mean moisture content of 24%, was
milled in the Quester SM11 mill with a nominal disc gap of L
0.3 mm and with steam supplied at 1 bar pressure. - There was
thus produced a product in accordance with the invention,
being an intimate, fluent mixture of lamina particles and
stem particles. |

Whole leaf t;iaterial ‘the product. of bale slicing was

mixed with stem at a 60:40 ratio. This mixture of materials,



product in accordance-wth the invention, being an intimate, fluent m xture
of lamina particles and stemparticles: In sxperinments 7, 8 and 9 each of
the three materials used, i.e. strips, stemand whole |eaf, was a bl end of
the three Zi nbabwean grades nentioned in Experinment 5. EXPERI MENT 10 Three
grades of United States flue cured, redried tobacco |eaf material
wer e kake sliced, the slicer being set to produce 15 cmto 20 cm wi de | eaf
porti oms. The three grades .of whole | eaf material thus obtained were

m xed before deigg it iR A9 el RE 98bnERKE! W t et Of 3 282 e
m xed materi al V\gstfse t hr ough %&}3%%% ngggggggoggﬁs{ﬂrqﬁ Iedl?éim ?ﬁgge/gl-sig J'a%a

of 3.9 mMm andyuester SMryeminaeedi®h @Gdmihal aisd hogf otbemh%r@ SHkh
The discs, being a 325 disc and a 326 disc, conprised, at the operative

faces thereofsteapastppliett agdilalbar peeuslirg. Theeerwasi lkthuer Produced a
projections. The mll| conprises air jets for the purpose of assisting the
feed of the tpbedectnineaicaioridarme]iwiftdedci®| isventtonj nhetihgoagh irtd rfatiest
encountered of the two discs. The mlled product thus obtained was an
inti mate; flubhuentxmixtuse pEmlanipar particlesd ande stem pagitdslesthe
product was adjudged suitable for the manufacture of cigarettes on a
conventional cigar &Pt EXPAGIRENREH] ne8 and? | eaghs dfecthe otthyegematanipls
t hat hi gher ingu(ti | eaf materjal noisture content val ues are requi rgd when
t he Bauer used, 1l.e. strips, 'stem and whole leaf, was a blend of the
three Zimbabwean grades mentioned in Experiment 5.
"EXPERIMENT 10
Three grades of United States flue cured,' redried
tobacco leaf material were bale sliced, the slicer being set
to produce 15 cm to 20 cm wide leaf portions. The three
.grades of whole leaf material thus obtained were mixed before
being conditioned to a target moisture content of 28%. The
mixed material was fed through a Bauer model 400 disc mill
with a' disc gap of 3.9 mm and with a drive :spée'd. of 700
r.p.m. for each of the two discs. The diSds, being a
325 disc and a 326 d'i'sc,' comprised, at the opérative faces
S\ thereof, a .battern of radially extending, 'linea{r, rib-form
projections. - The"mill_ co'mpr'ise's' air jets for the purpose of
assisting the feed of the tobacco material through feed holes
- extending through the first encountered of the two discs.
The milled product thus obtained was an 'intimété, fluent
mixture of lamina particles and stem particles. The product

was adjudged suitable for the manufacture of cigarettes on a

. cénventional cigarette making machine.



400 m |l is used than is the case in respect of the Quester SML1 m | |.
EXPERI MENT 11 A 100 g sanple of conveMtional U S flue cured cut [am na
materi al was sieved using a sieve test apparatus conprising a box in which
are di sposed, one above another, five horizontally extending nesh

Si eves. The nom nal apertures of the nesh sieves, fromthe top sieve
down, are 1.98, -1.40, 1.14, 0.81 and 0.53 mm The sieve test apparatt
conprises reciprocative means operative to reciprocate the box and rﬁé

si eves thereilk. haShedéi) Fosmipl genesadilynl ghdatsthigberd mpute lgglr
sieve and the reciprocative neans was put into operation for 10 mi nutes,

af ter whRgeripie medstuare Ronhenty ivalyescarenseanirad wpsty theurBanewes
wer e recovered. The fraction _on the | owerpost. sieve and the fraction

t hat {2 mH&%ﬁ%ﬁius?ﬁrﬁhgh ist fhe qagferimsresPect f€r &hsr Q9FHRY dust
form and_were q& regarded. 0.5 g sub-sanples of the four recovered

fracti ofdieldidisst ri buted on respective flat surfaces such that each

| ami na particle was spacially s ‘the other particles. Each of
t he sub-sanpl es was then subje ric analysis by use of a

v scon oo 9ol 3P i), e uab ek cecd ooy Toerginser ves
(great eﬁtamllxiangﬁéterigi d&ﬁ@“%ﬁ\)e@“%s@ﬁfd gt e£ib989ttest apparatus
| comprising A box in which are disposed, one above another,
five horizontally _extending ‘mesh sieves. The nominal
apertures of the meéh sieves, from the top sieve down, are
1.98, 1.40, 1.14, 0.81 and 0.53 mm. The sieve test apparatus
comprise§ reciprpcatiQe means operative to reciprocate the
box and the sj.eves therein. The 100 g sample was evenly
dist:ibuted on the upper sieve and the reciprocative means
was put inté operation for 10 minutes, after which  time
period the méterial fractions on the upper four sieves were
reco§ered. The fraction on the lowermost sieve and the
fraction .that ‘had passed through  the lowermost
siéve wére of a fine dust form and were disregarded. o’

0.5 g sub;samples of the four recovered fractions were

diétribﬁted on respective flat_surfaces such that each lamina

.partic;e waé_spacially_sepa:ated from the other particles.

_Eéch :of the sub-samples was then subjected  to . geometric

| analyéis by use of a Magiscan Image Analyser model 2 supplied

by Joyce-Loebl. The analyser was set to obtain data as to

particle area (two dimensional), length (greatest 1linear



FFom the data thus obtained there were produced a histogramrelating
particle shape factor to frequency of ‘occurgence (Figure 3) and a scatter

diagramrelating particle length to shape factor (Figure 5). EXPERI MENT 12
A 100 g sanple of a product according to the invention, obtained by mlling
U S flue cured whole leaf naterial at 22% noi sture content in the Quester

mll -at: a 0..3 mm di sc. gap, was subjected to the sieving procedure detailed
in Ex“Erlnent 11. Four 0.5 g.sub-sampl es, fromthe upper four sieves, i.e.

dust free Meagmgﬁgﬂah§Iﬁﬁh|$e§ﬂﬁbfged1§%gﬂ§{ Experiment 11. From the data
t hus obtai ned there were produced the shape factor/frequency histogram and

the | ength/shape fRebar ghett@ata dtigsanpbvéinédd €lenéi twére frodiesa &
and 6 respectively. A conparison between the histograms of Figures 3 and

4 shows the phistografm thelahingt iparticler shpe o factokr atdi sfreguépcy of
different character fromthe conventional cut lamna nmaterial (Figure
3). | n t hi soFeyarence: (Fagure 8)obadr vegcatdere dipgnan ttedatting tparticle
| am na material about 80% of the material, on a dust free basis, had a
shape factor &fNGtB §p Ebape fAstexs (Fdgune Hroduct according to the

i nvention about 75% of the material, on a dust free basis, had a shape
factor of 0.5 or above. 28 EXPERIMENT 12

'A 100 g sample of a product according to the ihVention,
~obtained by milling U.S. flue cured whole leaf material at
~ 22% moisture content in the Quester mill at é 0.3 mm disc

gap, was subjected to the sieving procedure detailed in
. Experiment 11. Four 0.5 g sub-samples, from the upper four
sieves, i.e. dust free, were geometrically analySéd.aé per
Experiment 11. |
From the data thus’ ob;ained' there were produéed. the
shape factor/frequency histogram and the 1ength/shape factor
scatter diagram which constitute Figures' 4 and 6
respectively. o
_A-compafison between the histograms of Figuféé 3 and 4
N shows the product of the invention (Figure 4). 'to. bé of a
‘distinctly different character from the ?conVenfional cut
lamina material (Figure 3). In this regérd it may be
observed, for example, that for the cut 1amin§ material about
80% of the material, on a dust free basis, had a Shape.factor
of 0.5 or less, whereas for the product according f.o the
invention’' about 75% of the material, on a dﬁét free basis,

.had a shape factor of 0.5 or above.



The distinctly different character of the two materials is also readily

di scerned froma perusal of Figures 52&nd 6. EXPERI MENT 13 Conventi onal cut
|l ami na material, of a blend of the grades A, B and C nentioned in respect
of Experiment 5, at a noisture content of about 12.5% was placed in a 125
m | aboratory beaker without the application to the material in the beaker
of any external .conpactive pressure. The beaker was then upturned on,,,a
flat, horizontal surface and the beaker was renoved by lifting sane ™
vertically. Tie rdbstinetlpodyfdérent Charactent efi dhe stws waperialisin
Figure 7. As may be observed, the angle of repose of the material is about
90 degr d&s alsaq readily chistermPHYNENT Derusabrofiefigunss Wasandepeat ed
usi-ng a product of the inventin, obt i ned froma whole | eaf blend of

the grades A, B and C nentioned 2#ERSESHEEY &2 Experinent 5, at a noisture

content . of about 12.5% _ The resultant bod of material [is as depicied in
Fi gure 8. ﬁ@’%?ﬁlr%ef?’yﬁﬁoﬂa%% e85 t® t]??eerﬁi_rl onﬁéﬁ. A
conparisgon of  Flgures nd . 8. agai r v _evi del e very different
char act e%riascf% ‘b?ﬁ cﬁﬂ%eﬁt F&ﬂgﬁgnﬁgnﬁha%%%bé;%aIoﬁmeén’g?eerﬁa 'aé%rgduct .
of the i 1,00, FX _ - 1 giyy ae | @iNn LE}3PS; r m na
strips %%xf)&enta @névﬁg}: st%’%‘g{ aﬁ'a'soﬁ &h@lscﬁp\lixé%éapr]é{lc?sje&??’. e{.nil
laboratory beaker without the application to the material in

the beaker of any external compactive pressure. The beaker
was then upturned_ on a flat, horizontal surface and the ;;J
beaker was rgméved by lifting sameivertically.'.The resultant
body of cut lamina ﬁatefial is as depicted in Figure 7. As
may be observed, the angle of repose of the material is about
90 dégreés to the horizontal.

| EXPERIMENT 14 .

Experiment 13 was repeated uéing a product of  the
.invention, ohtained f:om a whole leaf blend of the grades A,
B and € mentioned in respect of Experiment 5, at a moisture

content of about 12.5%. The resultant body of material is as
depictéd in Figure 8. The angle of repose is about 33
degrees to the horizontal.

A qomparison.of Figures 7 and 8 again strongly evidences
the vefy different characteristics of cﬁnventional"lamina
.matefial énd a material a prdduct of the invention.
| EXPERIMENT 15

Virginia 1lamina strips, Burley' lamina strips and

Oriental 1lamina strips, all of which were pre-cased,i.e.



29 V pretreated with a snmoke nodi fying agent,- were fed to a blending bin
"together with stemto provide a mxture inaghich the respective proportions
of the four materials were 44% 23% 16% and 17% respectively. The

m xture of the four materials, at a target noisture content of 24% was fed
to the Bauer 400 mll, which was operated wth a disc gap of 2.7 mmand a
di sc drirve speed of 700 r.p. m The product was dried to a target noisture
cont en¥ of 14.5% and was then fed to a Molins M. 9.5 cigarette naking

machi ne, thupreer@aedi GakR! (85 dhdkd | MoAilfinthi alyetts coResededO0¥p0fa

the product. The Borgwal dt filling value referred to hereinabove is
obt ai ned wheblend@ivgn biss Tdgéthdr wilthg sttenl @ig)prajviclsd 4 abixetwre siml wisbeh
into the cylinder.of a Borgwaldt fill value neasuring machi ne and then

pressed undethe amspectiveagroportliensr edfi dthé fonrumaterhabsdweatet e443a
certain time (sonme seconds to a minute) is a figure for expressing the
filling val u@3df the¥sand elditt heespeetively/ g aThe spbetere aff utbeorfour
g/[err] as apparent density reciprocal variables. The noisture contents
gi ven her ei n#B&EE ials ek upe FageteiPisIreafanteRta Afet 24k giRSh Lk B9
t obacco. Al l the percentage neasuyrenents given herequbonf,are based on
t he wet meigﬁpebpqﬂégtﬁﬂﬂnﬂiilv which was operated with a disc gap of 2.7
mm and a disc drive speed of 700 r.p.m. The product was
- dried to a target moisture content of 14.5% and was then fed
to a Molins Mk. 9.5*cigérette making machine, fhus to make
.. cigarettes the filler of which was composed 100% of the
product..

The Borgwaldt filling value referred to hereinabove is
obtained when a given mass (usually 10g to 100g) of cut
tobacco is placed into the cylinder of a Borgwaldt f£ill value
‘measuring machine and then pressed under a constant loading.
The residual volume reached after a certain time {some
'seconds to a minute) is a figure for expressing the filling
value of the sample either in cm3/g as a specific volume or

N g/cm?* as apparent density reciprocai_variables.
The moisture contents given hereinabove are measured by
- weight of water on a wet weight basis of tobacco. All the

percentage measurements given hereinabove are based on the

wet weight of the tobacco.



* C L M S CLAI M5 1. A nmet hod of processing tobacco | eaf
materi al, wherein tobacco |eaf |am nasand at a noisture
content above the transition noisture cont erei nbefore
defined, are fed together through a | eaf. riﬂ“'mﬁ&mwjgﬂ} t he
arrangenment of said apparatus and the processi kg bei ng sugq*that

there exits said apparatus a product which is a fluent m xture conpriytng
fl akes of said | am na and shreds of said stem 2. A nethod accordingQTo

Claim1l, wherein said product requi geaxNgbstantially no further size
reduction before being incorporated in snoking articles. 3.- A nethod
accor di g t o0 2Cl méethdédo?, prdeess ingartickaconl eafh mateamiadsi dwhepeint us
-are conprised in whole |eaf, as hereinbefore defined. 4. A et hod

accor di ng 't o thkaggd leafHrlaningand tobacea leaf tstem; datipparatgturs

| ami na prior separated fromattached stem 5.,  .A nethod according to any

one of O ai meonkenty, ahpEecithes eranettion sAPASEPES: AWERE SERATEPEor
separ atod {1 o RLAEISLAAN War funa, e 158, BESOLERE s oRRH, 2" Sa2k ",
D o O adt L3R R E ALY Ule® alfindOndAL Y oTPPAU A U3pharakase e
| - and the processing conditions 'being ‘such that there
exits said apparatus a product_whiéh-is a fluent mixture
comprising flakes of said lamina and shreds of said W)
stem.. |

2. A method according to Claim 1, wherein said product
requires substantially no further size reduction before
beihg incorporated in smoking'afticles;-

3. .A method:according to Claim 1 or 2, wherein lamina and
stem fed to said apparatus are comprised:injwhole“leaf,
as hereinbefore defined.

4. A method according to Claim 1, 2 or 3, wherein lamina
fed to said apparatus is lamina prior separated from
attachg@ stem.

5. A method according.to any one of Claims 1 to 4, wherein
stem fed to said apparatus is stem prior separated from
attached lamina.

6. A method according to any one of the preceding-claims,

| wherein the moisture content of at least a major
proportion of the tobacco leaf material fed to said

apparatus is above the transition moisture content, as



341 hereinbefoie defined. 7. A net hod according to any
precedi ng clainms, wherein the tobacco:leaf spterial fed to said
is gravity fed thereto. 8. A method according to any onﬂmmm‘tmﬂmﬁm‘g
cl ains, wherein said apparatus conprises first and second *
etements, a material flow path between and across opposed facés of said
el enents, and drive neans operative to cause relative transverse novenent
bet wee¥ sald el ements. 9. A nmethod according to Claim8, wherein at |east
one of said e|enEnhéréinQéﬁggéddeaneA met hod according to Caim8, wherein
said faces are substantially conoidal. 11.- A method according to Claim8, 9
or 10, wherein.said sethod kcairdimy seo danppesed dMcetke t peeeetlingoyaisss,
projections. 12. A method according to Caim1l, wherein said projections.
are of generalIywheraeartheotbb@man|lnafemate5mah fed| tot said apparatus
dlsposed with the |linear axes thereof extending perpendicularly of the
direction - of saidsreravity fedekberebetween said el ements. 13. A nethod
according to any one of Clains 8 to 12, wherein said drive neans is

operative to ﬂrlverNSPhﬂ%/QQCQRQkPEHEmeﬁPX one °ﬁ\Fﬁ£hBHeﬁéééP&rﬁ}%kﬂsr

ny on f 2
any one of d ains 8here%n salé apparatus comprises first and second leaf

reduction elements, a material flow path between and
.across opposed faces of said elements, and drive means

operative to cause relative transverse movement between

said elements.
- 9. A method according to Claim 8, wherein at least one of
said elements is discoid.

10. A method according to €Claim 8, wherein said faces are
substantially conoidal.

11. A method according to Claim 8; 9 or 10, wherein said
elements, at the said opposed faces thereof, comprise
projections. |

12. A method according to Claim 11, wherein said‘projections.

N are of generally 1linear configuration and said

projections are disposed with the linear axes thereof
nextending perpendicularly' of the direction of said
relative movement between said elements. |

13. A method accordlng to any one of Claims 8 to 12, wherein
said drive means is operative to drive one only of said
elements. |

14. A method according to any one of Claims 8 to 12, wherein



32 said drive nmeans is operative to drive hoth of said elements. 15. A
met hod according to any one of C ai ns 33 to 14, wherein said relative

novenment is rotative relative novenent. ‘mmmnmlwﬁng to any one

of the preceding clains, wherein said Ian1na ss once only"-

t hrough said apparatus. 17. A nethod accordlng o] any one of the precedlng

clainms, wherein-during the passage of the |leaf material through Sal‘sgf

appar at us, Iom/pressure steamis brought into contact with said |eaf

mat eri al . 18.saiMl ndrive meansli Ag tepPergtive dfo t dvipeedeelting ofl asatd

wherein the flow of the |eaf material to and through said apparatus is

assi sted by teHemantf enance at the product outlet of said apparatus of a

reduced alr pre 19. A method according to any one of _the preceding
P i

cl ai ns,. ﬁ?F?Fﬁ}WQ%ﬁ°rﬁﬂ¥H?¥ﬁ i RS 8 otQaldr &F&tls,

e o 0L el L 8 ko

o o o S, TSR o oy

'ncorporatedwﬂé}efﬂngﬂiﬁlfﬁﬁiﬂéeﬁhd said stem pass once only through

said apparatué. |
17. A method according to any one of the preceding clainms,
wheiein dﬁring the passage_of the leaf material through w;/
.said apparatus, low pressufe' steam is brought into
contact with said leaf:material._

18. A method according to any one of the preceding claims,
wherein the.flow of the leaf materiai-to and through
said apparatus is aséisted;_by the maintenance at the
product outlet of said apparatus of a reduced air
pressure.

19. A method accordlng to any one of the preceding claims,
wherein prior to the leaf material being fed to said |
apparatus, said leaf material or -a part thereof is i'J
treated with a smoke modifying agent.

zd. A method according to any one of the_preceding claims,
wherein said product is subjected to a tobacco expansion
process.

21. A method according to any one of the preceding claims,
wherein said product is incorporated in smoking

articles.



22. 'A nmet hod according to Caim21, said snoking articles being

cigarettes. 23. A nethod according to O aym 21, said snoki nmm“mﬂmmn‘“l
being cigars. 24. A nethod according to Caim?21, 22 or 23

product is fed to a snmoking article making machine. 25. A nethof abcd?dlng '
to Caim?24, wherein, prior to being fed to said neki ng nmachi ne, said
produet..is subjected to no further particle S|ze reductlon or to a mnor

degrewionly of further partlcle si ze reduction. A nethod according to

any one of 3#! M fdth8a?%ed .sﬁt‘?eﬁﬁf Fa i ﬂlpr QdYEl dfiok RGT RAAAIAGS N

snoki ng articles, sal ~produ anot her snoking material .

27. A SﬁDkIngéﬂﬁéfﬁé EPgRreetag. a snoking materi al which is the product
of a nmethod of procesSing tobacco | eaf material according to any one of

Cains 1 to 2, 28. mefhodkideording! eoacmuuih ngif o s@idl nsRoking laitigles
cigarette. 29. A snoking article according to Claim27 and being a cigar.
30. A snoking nmebbeingl cigapsising a fluent mxture of flakes of |'am na and
shreds of stem which material is the product of feeding tobacco |eaf

| ami na and t2bacch mefhodt @adatirigerto a€laimoRdru2? «ht 23 Whereimesaid
transition noisture content thereof, through a |eaf
. product is fed to a smoking artlcle making machlne.

25. A method according to Claim 24, wherein, prior to being
fed to said making maéhine, said pfoduct is subjected to
no further pafticle size reduction, or to a minor degree
only of further particle size reductlon.

26. A method according to any one of Claims 21 to 25,
wherein before said product is incorporated in smoking
articles, said product is blended with another smoking
material. '

27. A smoking article comprising a smoking material which is

..the product of a method of processing tobacco leaf
material according to any one of Claims 1 to 20.
28. A smoking article according to Claim 27 ;nd being a
N : cigarette. | f |
29. A smoking article according to Claim 27 and being a
éigar.

.30.. A smoking material comprising a fluent mixture of flakes
of lamina and shreds of stem, which matefial is the
product of feeding tobacco leaf lamina and tobacco leaf
stem together, at a moisture content above the

transition moisture content thereof, through a leaf



<

reducti on apparatus. 31. A snoking materi al accordlng to Caim30, the
angl e of repose thereof being not nore34t han o the

hori zontal . 32. A snoking nmaterial accordi ngmm mﬁgﬂ M angl e of
repose thereof being not nore than about 35 degreesitonthe heorizontal. 33.
A snoking material according to Caim30, 31 or 32, the shape factor,_as
her ei nbef ore defined, of about 60 per cent or nore of the dust free & 4
particles of which is 0.5 or above. 34. A snoking nmaterial according™
Cd ai m 33, thereftaptibncapparatuberei nbefore.defined, of about 70 per cent
or nore of the dust free particles of which is 0.5 or above. 35. A snoking
mat er i al 3hecok demgkindampteniadf @earding to Siaim 0 Botheakaglei (df ng
val ue of which is less than that of conparable conventional cut |amna
cigarette fi I+’§P°ﬁ8t &hexeof3deing nobphaye thanc abolhnppi deggees Shoking
material acco to_an ne of Clains 30 to 35 37. A snoking article
accor di ng to §628ﬂ§ gelng a cigarette. A snoking article

accor di ng ga Bifer b8 &L 8R1ng o R, O (RS e

tobacco

repose thereof being not more than about 35 degrees to
the horizental.
33, A smoking material according to Claim 30, 31 or 32, the

shape factor, as hereinbéfore defined, of about 60 per

cent or more of the dust free paxticles of which is 0.5 ~
or above.

34. A smoking material according to Claim 33, the shape

| factor, as hereinbefore defined, of about 70 per cent or

more of the dust free particles of which is 0.5 or
above;

35. A smoking matefial according to any one of Claims 30 to
334, the Borgwaldt,fillihg Value of which is less than
that of comparable cgnventional ‘cut lamina cigarette
filler material. | ~

% 36. A smoking article écmprisimg a smoking material
ﬁ according to any one of Claims 30 to 35.
37. A smoking article according to Claim 36 and being a
cigarette. | _
38. A smoking article ac_co.rdi_ng. to Claim 36 and being a
| cigar.

39. A method of processing tobacco leaf material to providé



PP . . . LR
»&C L M S * snmoking article filler material, wheret

whol e |leaf,, as hereinbefore defined, ﬁ% a noi sture cont

transition noisture content thereof, as rei nbef ore defl ﬂ I"""
through a -passage defined by co- extenS|ve portions of f|r EIHE !L
relatlvely nmoving, mlling elements of a | eaf reduction apparatus from an

inlet-of said passage to an outlet of said passage rempte said inlet, so as
to pfbVlde at said outlet filler naterlal conprising. a quent nlxture of
fl akes of | am na anq$shreds of ste t hqd _.accordin Cl ai m 39,

wherein said out IR NG| ARkiste %r Q\r;%'et’fflat%e ¥ eﬁ' ' SW?:EGPUGHS
41. Snoki I |1 :

Gaim3o of 40 490l a3 'ﬁ&ftFﬁ T N B e TS
material the produpiedie ! UBoVE! g ag\fgﬁgik Eoﬁomglglt@r‘zg O Qinédnd Stﬁsgeae a

snoking article ng nac I ne. artrcle,

article is the prwluqsefélﬁbéfaféhoéeiﬁﬁ%d' ”Eibats%eg aigR 1‘3&19194 85955936

article filler material, which filler naterfial is. a fluent m xtu

conprising fl ak_esd@hﬂ@dn Bg au-liaisi v pbettiohBe sHaperkeClaid 8&cond,
her ei nabove defined, of about 60 per cent or nore of the dust free

particl es of an(relathEIylmoﬁlﬁgprmaMQing é&eménﬂﬁluﬁiaﬁlémﬁlﬁed&&ﬁkbﬁg
articles, wherein filler
_ apparatus from an inlet of sald passage to an cutlet of
said passage remote said 1nlet, so as to provide at said
\/,--'% outlet filler material'coﬁpr151ng a fluent mixture of
flakes of lamina and shreds of stem.
40. A method according to Claim 39, wherein said outlet is
situated at the margln of the co-exten51ve portions.
41. Smoklng article flller material the product of a method
according to Claim 39 or 40.

42. A method of making smoklng ar. ':}»wherein filler

material the product of

‘,/

or 40 is fed to a smoking article making machine.

e method accordlng to Claim 39

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

44. sSmoking article filler material, which filler material
is a fluent mixture comprising flakes of 1lamina and
fshreds of stem, the shape factor, as hereinabove
defined, of about 60 per cent or more of the dust free
particles of which mixture is 0.5 or above.

45. A method of making smoking articles, wherein filler

material according to Claim 44 is fed to a smoking



material according to Caim44 is fed to a snpking . 36 11111111111111111
111111 * C L S * arti® e maki ng machine. 46. A snoking
article, which snoking article is the product”mm cording to
Caim45. 47. A nethod of meking cigarettes, mmumm bal e
material is reduced to provide discrete whole leaf, ‘as*hefeinbefore _ _
defined; the whole- leaf is fed .at a npisture content above thé
transition noisture content thereof, as hereinbef ore defined, through a
m |l such thartikdeemaking macthimel.l a product which is a fluent mxture
conprising flakes. of | am na and shreds of stemy and said mxture is fed to
a cigar é6te Aosémokiing) ankidle. wisich /smokingodrticle gsoddwsipwpducbbacco
| eaf material substantially as described in any one of Experinents 1 and
2, and 4 to o8 &keameddoghreorddngs to M #Sirectly a fluent mixture

conprising flakes of |anmna and shreds of stem . _ '
47. A method of making cilgarettes, wherein tobacco bale

-

material is feducéd to provide discrete whole leaf, as

hereinbefore def_iné'd;_ the whole leaf is fed at a

moisture donﬁeﬁt above the .t:_:a_nsitibn moisture content

-thereo.f , as hereinbefore defin_ed, throggh a mill such |

that there.-exits said mill a product which is a flu__en_t. J

mixture compr’is__ing— flakes 6f lamina and shreds of stem;

and said mixture is Ifed_ to a cigarette rod making

machine. | B |

48. A method lof prdc‘e_ssing tobacc¢ ~ leaf material
substantiaily as described in any one of Experiments 1
and 2, and 4 to 10 detailed ébove,. so as to obtain
directly a fluent ..n'uixt_ure. comprising flakes of lamina

and shreds of stemn.




