- 1- 2175789 | MPROVEMENTS RELATI NG TO SMOKI NG ARTI CLES
This invention relates to cigarettes and |ike snoking articles. It is a
requi site of cigarettes. of connerciallylackeptable qual ity that mhenéiga
but not bei ng snoked, 5 the coal continues to burn, atzdélﬁﬁbggte,
condition usually referred to as snoul dering. A nunber of cigarette design
paraneters affect the snoulder rate, otherwi se known as the free or static
burn rate. One of thesRPROVEHMENZSr REBATENGI TOt SMOKINGEARTIELESt e paper; the
| ower 10 the air perneability, the lower 1's the snmoul der rate. Another
factor relating to smoulder rate is the amount of tobacco which is consuned
inunit time. It has previously been thought that for an acceptable |inear
smoukder rate, a nThisubpuenthonoredpdes o nigarettpacandidiked to be
consmped per minute in order to assure the nmaintenance in the coal of
enough heat t®mekingiarthelesal in its snoul dering condition. This factor
has heretofore been seen to neke it necessaré$for a_cigarette rqd of the

g;ual p}rfﬁlar_crogf §§c%i5ﬁqP$sﬁ§?e°£ 8?5%6 t?ﬁbréfé ppegeigd I¥east about
mm i e cigare was S er.in ' . _Ih
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a tobacco {fi r and,a h [ [ [
Within 25 8 rEiGeo0r 1 TeORRTPRSRoRR busharaf b HThy BAEE, Ok EdseIDate 1O
free burn ratgsgl1$¢ flekQdrba' 28 ¥s! BmBu3de?18§. A number of cigarette

design parameters affect the smoulder rate, otherwise

O
known as the free or static burn rate. One of these is

the air permeability of the cigarette paper; the lower
10 the air permeability, the lower is the-smoulder rate.
Another factor relating to smoulder rate is the amount
of tobacco which is consumed in unit time. It has
previously been thought that for an acceptable linear
smoulder rate, a minimum amount of about 60 mg of tobacco
15 had to be consumed per minute in order to assure the
maintenance in the coal of enough heat to sustain the
k»/ coal in its smouldering condition. This factor has
heretofore been seen to make it necessary for a cigarette
rod of the usual circular cross section to have a circum-
20 ference of at least about 22 mm if the cigarette was to
smoulder in a reliable manner.
The present invention provides a cigarette comprising
a tobacco rod which rod comprises a tobacco filler and a
paper wrapper, the circumference of said rod being within
25 a range of 10 mm to 19 mm, preferably 12.5 mm to 19 mm,

and the free burn rate of said rod being within a range



-2- of 25 to 50 ng [err], preferably being within a range of 25 to 45 ny
[err] and nore preferably within a range of 30 to 45 ng [err] The present

i nventi g s based on our finding that 5 in point of fact cigarettes having -y
cﬁrcunaégééces of 19 mmor |less and free burn rates of 45-50 ng [err] ‘or

| ess sr er in a fully acceptable manner and that in addition such -
cigarettes exhibit a nunber of significant practical advantages. 10

There is no necessity in order to provdde cigarettes according to the

present invention which snoul der,reliably bet

der, en puffs to nmake
conpensat or y ofdj2%ttRe e 8% B ¢ BFeteE2Bipe e%ﬁ‘g ﬁé?%ﬁb’r‘l fedefal ue or
to provide the cigaret aper W th unorthodox of . ate 15
pronot i ng ad&®k iz\ist,0 (%selnfg f"éf'c‘fv%b R em%ﬁﬁp%ﬁgggﬁ%f%dﬁﬁgﬁégn s in regi(rng
to any ot her _paraneter | C syoul der rate. The packing density-
the rod may t}%n\ﬁetrﬂtﬁ%o\rﬂgér\g%g@éﬁ%nng'cmS to 350 ng [err] and d _

preferably within ﬁg&ﬁ{m of n 200 Cig %gﬁegogn Butefihdabhgakghtes

according to the pres I nvention utilise tobacco wth I ncreased

ef ficiency Ehﬁ%d?irpﬂ G5¥ o4 Ot NBYg e DEOY | HEF1AECOL BbaMTEPehBasPbESENt
I nvention which,” conpared with a cigarette of orthodox -
19 mm or less and free burn rates of 45-50 mg min-1 or
less smoulder in a fully acceptable manner gnd that in
addition such cigarettes exhibit a number of significant
practical advantages.

10 There is no necessity in order to provide cigarettes
according to the present invention which smoulder reliably
between puffs to make compensatory adjustments to the
cigarette paper air permeability value or to provide the
cigarette paper with unorthodox levels of burn rate

15 promoting additives, or in fact to make compensatory
adjustmenfs in regard to any other parameters which affect
smoulder'rate;

The packing density of the rod may be within a range \;) '
of 150 mg cm:é to 350 mg cm-3, and preferably within a
.20 range of 200 mg cm-3 to 300 mg cm—3.
Cigarettes according to the present invention
utilise tobacco with increased efficiency. Thus a
cigarette may be provided according to the present
invention which, compared with a cigarette of orthodox

25 dimensions, having, for example, a_circumierence of 25

mm, comprises considerably less tobacco, 25% less for

- example, and yet which provides an equal at least



25 di nensi ons, having, for exanple, a circunference of 25 nm conprises
considerably | ess tobacco, 25% | ess for exanple, and yet whi chAp{vi des an
gqual at | east nunber of puffs. The actual nunber of puffs, |, -of
course,” be dependent inter alia upon the length of the cigaretté tobagcto
rod. For unit length of tobacco .rod, the reduction in 5 the cigarette
paper requirenent is, leaving the longitu- dinal |ap seam out of account,
directly proportional to rod dianeter redugti on, whereas the reduction in

t obacco requirenents i s, assum ng constant packing density, in proportion
to the rati o afunfber ssfignetf=f tTice daateatr sumbOrTolSpulifeni willangolt of a
cigarette according to the present invention the ratio of nass of cigarette
paper-.f 0 nmass counsebaden depéndgmwt imbertabhiafopon thgalehgeéhobf the
convemk i onal circunference at equal packing densities. Thus in cigarettes
accordi ng to tciganeddenttobaceeixed. 15 exceptionally firmash formations
are obtainable. In that cigarettes may be provided according to the present
i nventi on whi ch cofodl pditeskengihced tobamceot nedoxtbegaeducsdoat iaqual
puf f nunbers, cigarettes according to the present invention exhibit |ower
smoke 20 cOnp&MENnCIERTRL YR RARSE SPURLTPRERT dLF) vAPRELNE| thRadopgditu-

observed in c ar.i cigarettes agcord- i th resent invention with
ort hodox ciga%gg?ésq%w é%am out of accoungg éfrec%lg proportional to

rod diameter reduction, whereas the reduction in tobacco
requirements is, assuming constant packing density, in
proportion to the ratio of the squares of the diameters.

10 Thus in unit length of a cigarette'according to the
present invention the ratio of mass of cigarette paper
to mass of tobacco is higher than that for a cigarette
of conventional circumference at equal packing densities.
Thus in cigarettes according to the present invention,

15 exceptionally firm ash formations are obtainable.

In that cigarettes may be provided according to
the present invention which contains less tobacco than
orthodox cigarettes at eqﬁal puff numbers, cigarettes

" according to the present invention exhibit lower smoke
20 component mainstream and sidestream deliveries.

It has been observed in comparing cigarettes accord-
ing to the present invention with orthodog'cigarettes of
the same tobacco filler density and with the filler cut
at the same number of cuts per inch, that the cigarettes

25 according to the present invention are of firmer feel
than the orthodox cigarettes. In other words, the same

filler in the inventive cigarettes apparently has a higher



the sanme tobacco filler density and with the filler cut at the same number

of cuts per

i'nch, that the cigarettes 25 according to the present invention:

are of firmer'feel than the orthodox cigarettes. In other words, the sane
he inventive cigarettes apparently has a higher’ -4- filling

filler i
power th

en it is incorporated in orthodox cigarettes. It is surmsed ~
that this phenonmenon may derive fromthe increase in the ratio of the nean
particle size of the filler to the cross-sectional

area of the 5 tobacco

rod. It does nean though that for equal =frl|ing power val ues, a reduction
in tobacco weight may be nmade over and above that resulting directly from

the reducti di}

according to the present 10 -invention are such as to provide 5 to 15

puffs, and
machi ne sno
m nute i nve
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power valués, a reduction in tobaccd weight may be made
over and above that résulting directly from the.reduction
in tobacco rod cross-sectional area.

Preferably, cigarettes according to the present

"invention are Such as to provide § to 15 puffs, and more

preferably 5 to 10-puffs, when smoked under sfandard
machine smoking éonditions, i.e. at 35 cc puffs of 2
seconds dﬁration at 1 minute invervals.

_ The tobacco filler may comprise exbanded.tobaéco,
reconstituted tobacco br substituté smoking-materials.
The tobacco rods of cigarettes according to the present.
invention may be of a cross-section other.than round.
They may, for example, be of elliptical or redtilinéar
cross-sectidn.

If cigarettes accotding fo the present invéntion are
fitted with fiiters and the filters are of the same
transverse'diménsions as.fhe tobacco rods, fhere wiil be
a saviﬁg in filter material requirements compaféd'with
those of orthodox filter tipped cigarettes. It'may.be

observed in relation to the conventional form of filter

:comprising cellulose acetate, that a reduction in

cellulose acetate tow utilisation can be éffecféd without

UG cd 'eda ™Y1t T 8be §*BBRhC thBGeR thhalt! Ror"Yqud [AGH 1 {ddear
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20 If cigarettes according to the present invention are fitted with
fi-rlters and the filters are of the sane transverse di nensions as the
Yobacco rods, there will be a saving in filter material require S
conpared with those of orthodox filter tipped cigarettes. It nul $ 25
observed in relation to the conventional formof filter conprising

cellul ose acetate, that a reduction in cellul ose acetate tow utilisation
can be effected w thout -5- there necegsarily being a change in pressure
drop in going fromorthodox filter circunterences to circunferences

appropri ate fﬂ{e}élﬁ@ééséghggtﬂeiﬂ ng baaﬁgga&ﬁt ?%s%%%%r%}:%% Ligll {Jﬁ‘ienr%t h'

present invention. 5 For constant preSsure drops and

of fi-lter therdshvseenbdERERPi1ter CirtamterbadescdolPt uﬁ{fw@ id} excess
of twat suggested by the ratio of the aregg of conyent?%na angﬁéﬁmwnive

cigarette. Buapimfopfidte P6LSLIlteP4eRbroR tEhehimbn®ato aPdGethRd ions in
packagi ng material requirenents per unit cigarette nmay be realised. A

cigarette in s@asss¥dionigetov thet pLeBeftCIhveAt@ohi.on is shown in the
acconpanyi ng diagrammatic drawng and is generally designated by reference

nurmeral 1.5 The 15 Monacetstantcprpssaee dropschind Foretund tWildnpath dpout a
cut tobacco filler, to provide a tobacco rod, an.end
filter the tow requirement is, in fact, reduced by an
amount in excess of that suggested by the ratio of the
o areas of conventional and inventive cigarette.
By use of the present invention significant reduc-
10 tions in packaging material requirements per unit
cigarette may be realised. |
A cigarette in accordance with the present invention
is shown in the accompanying diagrammatic drawing and is
generally designated by reference numeral 1. The
15 cigarette 1 comprises cigarette paper 2 wrapped about a
cut tobacco filler, to provide a tobacco rod; an end
portion of which filler is referenced 3. Cigarette 1
further comprises a tipping wrapper 4 which serves to
maintain a filter, of cellulose acetate tow for example,
20 in abutment with the end of the tobacco filler rémote
end 3 thereof. The overall length of cigarette 1 is
120 mm and the diametér is 5 mm.
Cigarettes in accordance with the invention were
made having tobacco rod lengths of 100 mm to which were
25 attached 20 mm long filters. These cigarettes were made

in two circumferences, 15 mm and 17 mm, the cigarettes

being designated A and B respectively. Under standard



portion of which filler is referenced 3. Ci.garette 1 further conprises a

ti pping wapper 4 which serves to nmaintain a filter, of cellul ose acetate
tow for mple, 20 in abutment with the end of the tobacco filler renote
end 3t of . . The overall length of cigarette 1 is 120 nm'and the di améter
Is 5 nmm garettes in accordance with the invention were nmade havi ng
tobacco rod |l engths of 100 mmto which were 25 attached 20 nmlong filters.
These cigarettes were nade in tw circunfgrences, 15 mmand 17 mm the
cigarettes being designated A and B respectively. Under standard - 6-

smoki ng condshbRifig ERAUMABHYE 5 MO SurSHen 05 w8t Rhak 62 ithe itdtadf
mai nstream snoke particul ate natter on a water and nicotine free basis

( PMANF) , anddenibebabsnbQNMdrmsﬁﬁeamnéhoké“ﬁ&rtBMumaerEaQQ@Earb%oa, -
simlar 5 neasurenents were made for an orthodox conmercially mar ket ed -
ci garette of wabermanidr airdoriane ef renel bewisg( PHWREGQ aad od thitlsher | engt hs
of 64 mm and 20 mmrespectively. The results are as shown in the table

bel ow. 10 A nicotiBe alBRLdIREX (WA~ (nBy way of compa®i&on, sibilar

14.5 TNA (ng) 0.81 1.34 1.26
5 measurements were made for an orthodox commercially

=

marketed cigarette of 25 mm circumference and having

tobacco rod and filter lengths of 64 mm and 20 mm

respectively. The results are as shown in the table W/
below.
10
A B ORTHODOX
PMWNF (mg) 9.6 16.0 14.5
TNA (mg) 0.81 1.34 1.26
15 PUFF NUMBER 8.2 13.8 9.3
TOBACCO WEIGHT (mg) 325 650 884
The table clearly indicates the effectiveness of N

the-present invention in utilising tobacco at an increased
20 level of efficiency. |
Tobacco fillers used in 6ig#rettes according to the
present invention hay.be of.conﬁentional cuts per inch or

above or below the conventional range.

25



"15 PUFF NUMBER 8.2 13.8 9. 3 TOBACCO WEI GHT (nmg)
- 325 650 884 The table clearly indicates the effectiveness of jhe
present invention in utilising tobacco at an increased 20 |evel of gﬁé} '
efficirency. Tobacco fillers used in cigarettes according to the prese

I nvention may be of conventional cuts per inch or above or bel ow the
conventional range. 25 -7- CLAI MS 1. A cigarette conprising a
tobacco rod which rod conprises a tobacgo filler and a paper wapper, the
circunference of said rod being within a range of 10 mmto 19 mm the

packi ng density of said tobacco fild ¢/ A5 lMeighg within a range of 150 ng
[err] to 350 ng [err] and the free"burnm rate of said rod being within a
range of 25 to 50 ng [err] 2. A cigarette as clained in aim1l, wherein

sai &«circunference is within a range of 12.5 mmto 19 mm 10 3. A
cigarette dbs. cl aA neiganettai cohprisingwacrtobaced ddd evhivh nrodite is within
a range of 30 to 45 ny [err] 4. A cigarette as clained in Claiml, 2 or

3, wherei n admppbsé¢sng tiehaccy dfilleird andbacpapen lvarapmemy tthen a range of
200 ng [err] to 300 ng [err]

circumference of said rod being within a range of 10

mm to 19 mm, the packing density of said tobacco filler

5 being within a range of 150 mg cm~3 to 350lmg cm-3

U and the free burn rate of said rod being within a

range of 25 to 50 mg min-1,

2. A cigarette as claimed in Claim 1, wherein said

circumferénce is within a range of 12.5 mm to 19 mm.

10 3. A cigarette as claimed in Claim 1 or 2, wherein said
free burn rate is within a range of 30 to 45 mg min-1,

4. A cigarette as claimed in Claim 1, 2 or 3, wherein
the packing density of said tobacco filler is within a
range of 200 mg cm~3 to 300 mg cm~3, -

15 5. A cigarette as claimed in any one of the preceding
claims and further comprising a filter of the same
transverse dimensions as said rod.

6. A cigarette as claimed in any one of the preceding
claims, the tobacco filler of said rod thereof comprising

20 at least 25 per cent less tobacco than that of an
equal length rod of a control cigarette of 25 mm
circumference, the number of puffs provided by said
cigarette being at least equal to the nuﬁber of puffs
provided by the control cigarette.

25 7. A cigarette as claimed in any one of the preceding
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15 5. A cigarette as clained in any one of the preceding clains and

fu r conprising a filter of the same transverse di mensions as said rod.
6. ~cigarette as clainmed in any one of the preceding:-clains, the tobacco
fill'er of said rod thereof conprising 20 at |east 25 per cent |ess tobacco
than that of an equal length rod of a control cigarette of 25 mm
circunference, the nunber of puffs provided by said cigarette being at

| east equal to the nunber of puffs prowBeed by the control cigarette. 25

7. A cigarette as clained in any one of the preceding -8- clains
giving 5 teleeinafgkving sdatdall pufiisnatssirindg rdomaicthiioes smpkingy
cigarettte as clained in Caim7 giving 10-15 puffs. 5 9. A cigarette

subst ant i aldopdist ¥Rt nabove described with reference to the .draw ng -
hereof. 10 . et
8. A cigarettte as claimed in Claim 7 giving 10-15 .
puffs. _
5 9. A cigarette substantially as hereinabove described
with reference to the drawing hereof.
10
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