
G82063050B        1 SPECIFICATION
half-length thereof. The packing density at the less dense end of each half
may suitably be in the range Improvements relating to smoking articles
of, for example, 170 to 240 mg [ERR] and that atthe denser end in a range
of, for example 290 to 350 mg 5   This invention relates to smoking
articles,  70 [ERR]. cigarettes for example.                           Two
Examples of cigarettes in accordance with the In the manufacture of smoking
articles, such as  present invention will hereinafter be described,
cigarettes, design parameters may be varied in order  together with modes
of production thereof and to control the composition of the tobacco smoke
results of comparative tests performed. 10 during smoking of the smoking
article. Such para-    75  In the accompanying drawing, referred to in
meters include tobacco additives, cigarette paper  connection with Example
1: additives, the permeability of the cigarette paper, the  Fig. 1
illustrates an example of a profile diagram of composition of the tobacco
or other smoking mate-  tobacco density of a tobacco layer trimmed for the
rial, the strand width of the smoking material and the  production bf
variable-density tobacco rod, and 15 filling capacity of the smoking
material.    80  Fig. 2 is a diagram showing tobacco packing It is known
from U.S. Patent Specification No.    -    density plotted against
cigarette length for a 2,918,922 to provide a cigarette in which the
packing  cigarette obtained from such variable density rod. density of the
tobacco rod increases in the radial                EXAMPLE I direction from
the longitudinal axis, as well as in a  Plain cigarettes having a
tobacco-packing density 20 longitudinal direction. Such tobacco rods can be
85 varying continuously from one end to the other were obtained by first
manufacturing a comparatively low  made from tobacco of homogeneous
constitution on density tobacco rod of double length wrapped in  a Molins
Machine Company Limited Mark 8 SM cigarette paper and then inserting into
the rod from  cigarette-making machine which had been modified each end
thereof a stepped plunger.              generally in accordance with the
machine depicted 25  From our U.K. Patent Specification No. 1,340,100,   90
and described in the specification of our U.K. Patent it is known to
provide a smoking article having a  No. 1,382,266. A major difference
between the filler including a portion of shredded tobacco and a  machine
used for making the variable-density portion of reconstituted tobacco,
tobacco substitute  cigarettes of the present example and the machine or
non-combustible material, the two portions ad-  of Patent No. 1,382,266 was
that only one tobacco 30 joining each other either in a plane inclihed to
the  95 hopper was empo!yed in the former. The machine longitudinal axis of
the article or at a boundary of  was so adjusted end operated that the
layer of frusto-conical shape. Such a smoking article exhi-  tobacco
deposited on the traveiiing air-pervious bited a more constant, reduced,
delivery of total  suction band was trimmed, by the trimmer disc
particulate material (T.P.M.) in comparison with a  knives (ecreteurs), to
provide a tobacco-layer profile 35 smoking article of the same directions
and have a    100 such as is shown in Figure 1 of the drawing, in which
filler comprising an intimate mixture of the two filler  the suction band
of the machine is designated 1 and components.
the tobacco layer 2. As is apparent from the figure, It is an object of the
present invention to provide,  the profile has alternate crests 2a and
troughs 2b at in a simple fashion and with a minimum departure
substantially equal intervals. From the tobacco layer 40 from orthodox
manufacturing processes, a smoking  105 2, a continuous wrapped tobacco rod
was produced article which is useful in that the smoke composition  in the
machine, which rod had denser regions can be controlled to meet
requirements, for example  corresponding to the crests 2a and less dense in
order to reduce and/or otherwise control deliver-  regions corresponding to
the troughs 2b. In per se ies of T.P.M. and carbon monoxide.
known, manner, the continuous rod was wrapped 45  According to the
invention, a smoking article  110 and cut at points corresponding to the
crests 2a into. comprises a rod of smoking material wrapped in a  rod
lengths equal to two cigarette lengths and wrapper, the packing density of
said smoking mate-  thereafter at points corresponding to the troughs 2b
rial varying continuously along at least a major  into single cigarette
lengths. This method of menu- portion of the overall length of the said
rod, but  facture resulted in cigarettes having a tobacco-densi- 50 being
constant across any section, within said  115 tyvariation, determined by
weighing cut sections of portion, in a plane perpendicular to the
longitudinal  the cigarette, such a's is shown in Figure 2. The axis of the
rod. Advantageously, the smoking mate-  packing density varied from 318mg
[ERR] at one end rial is of homogeneous constitution exclusive of its  of
the cigarette to 180 mg [ERR] at the other end. For 



packing density, throughout the smoking-material  comparison, control
cigarettes were made on the 55 rod.
120 same machine, but with the density-variation mod- Preferably, the
packing density of the smoking  ifications removed. The control cigarettes
had a material decreases continuously along the said   constant packing
density of 277 mg [ERR]. portion in the direction away from that end of the
rod  The variable-density cigarettes and the control intended for lighting.
The said portion may with  cigarettes were 69 mm long and of 25 mm
circumfer- 60 advantage extend fcrn the end intended for lighting  125
ence.The wrapperwas of cigarette paper supplied to substantiaiiy the other
en' of the rod.      : by Rober.Fletcher & Son Limited underthedesigna- lf
the packifig density decreases continuously from  tion 66M and having a
permeability of 9 Coresta one end of the rod to the other, there may be
Units. between a 5% and a 40% weight difference between  All of the
cigarettes were machine smoked under 65 the more dense half-length and the
less dense  130 standard conditions, i.e. 35 cm3 puffs of two seconds    2
GB 2 063 050 B      2 duration, one per minute, to a butt length of 23 mm.
less dense end lit. Observed results for puff number Some of the
variable-density cigarettes were   5 and for deliveries of-total
particulate matter (T.P.M.) smoked with the denser end lit and some with
the  and carbon monoxide are summarised in Table 1: Table 1 Constant
Variable        Variable Density   Density-Denser   Density-Less Control
End Lit      Dense End Lit Puff No.           8.1          9.6
8.2 T.P.M. (mg)       33.9         31.9            30.4 Carbon
5.2          4.5             5.7 Monoxide (% by volume) Nicotine/[ERR]
1.60          1.81            1.59 It may be concluded from Table 1 that it
is  45   From Table 2, it is apparent that significant preferable on
balance to use variable-density      advantages were achieved in all
respects, even in cigarettes lit at the denser end, since not only are an
comparison with cigarettes having ventilated filters. 10 extra 1 puffs
thereby obtained, but both the T.P.M.  No significant difference in
nicotine delivery was and the CO deliveries are reduced. A larger reduction
observed, but the ratios referred to in connection in the T.P.M. delivery
is obtained with variable-  50 with Table 1 were increased by virtue of,
for density cigarettes lit at the less dense-end. As will be  example, the
reduction in T.P.M. delivery. seen, the ratios of the nicotine delivery to
the T.P.M.  Design parameters other than such as have been 15 delivery and
to the carbon-monoxide delivery are   mentioned above could be varied in
plain or filter- higher in the case of the variable-density cigarettes
tipped cig3rcttes having a variable-density smoking lit atthe denser end
than in the case of the control  55 material rod. Thus, for example, the
cigarette paper cigarettes. The possibility of controlling not only the
could have a multiplicity of alternate bands of low total or puff-by-puff
deliveries of T.P.M. and carbon  and high porosity, as disclosed in the
Specification 20 monoxide, but also the aforesaid ratios is not     of our
U.K. Patent No. 1,524,211.The smoking uncommonly of significance in the
design of      material could be tobacco which has been subjected
cigarettes to meet particular desiderata.      60 to an expansion process,
for example that disclosed EXAMPLE II                       in the
Specification of U.K. Patent No. 1,444,309. Control and variable-density
cigarettes were made  CLAIMS 25 by the method of Example I. The cigarettes
each     1. A smoking article comprising a rod of smoking comprised a
tobacco rod 64 mm in length.and a 20   material wrapped in a wrapper, the
packing density mm long filter attached at one end of the rod (the      65
of said smoking material varying continuously along less dense in the case
of the variable-density     at least a major portion of the overall length
of the cigarettes). The cigarette paper was supplied by .  rod, but being
constant across any section, within 30 Robert Fletcher & Son Limited under
designation  said portinn, in a plane perpendicular to the longitu- 136P
and had a permeability of 19 Coresta Units. The  dinal axis of the rod. 



filters, each of which was in the form of a non-wrap-    70  2. A smoking
article according to claim 1, where- ped cellulose acetate filter plug,
were attached to the  in the smoking material is of homogeneous constitu-
cigarette rods by tipping supplied by Papeteries de  tion, exclusive of its
packing density, throughout the 35 Malaucene under the designation 4M0335.
The tip-  smoking-material rod. ping had four rows of laser-formed holes
16mm         3. Asmokingarticleaccordingtoclaim1 or2, form the butt and was
attached by overall glueing.  75 wherein the packing density decreases
continuously The filters had a ventilation of 56%, as measured  along the
said portion of the rod in the direction using the standard conditions with
the cigarettes  away rom that end of the rod which is intended to 40
unlit.The cigarettesweresmokedunderstandard         be lit. conditions to a
butt length of 28 mm (including the  4. A smoking article according to any
one of the filter), the variable-density cigarette being smoked  80
preceding claims, wherein the said portion of the rod with the denser end
lit. Observed results are shown  extends from the end of the rod to be lit
to in Table 2:                                        substantially the
other end of the rod. Table 2                          5. A smoking article
according to any one of the preceding claims, wherein the packing density
de- Control  Variable Density    85 creases continuously from one end of
the rod to the other end in such a manner that there is between a T.P.M.
(mg)          13.2         10.8            5% and a 40% weight difference
between the more Carbon Monoxide      1.9          1.4            dense
half length and the less dense half length of (% by volume)
the rod. Formaldehyde (g)    110           69           90  6. A smoking
article according to any one of the preceding claims, wherein the packing
density at the    2                                             GB 2 063
050 B     2 duration, one per minute, to a butt length of 23 mm.  less
dense end lit. Observed results for puff number Some of the
variable-density cigarettes were    5 and for deliveries of total
particulate matter (T.P.M.) smoked with the denser end lit and some with
the  and carbon monoxide are summarised in Table 1: Table 1 Constant
Variable        Variable Density   Density-Denser   Density-Less Control
End Lit      Dense End Lit Puff No.           8.1          9.6
8.2 T.P.M. (mg)       33.9         31.9            30.4 Carbon
5.2          4.5             5.7 Monoxide (% by volume) Nicotine/[ERR]
1.60          1.81            1.59 It may be concluded from Table 1 that it
is   45   From Table 2, it is app rent that significant preferable on
balance to use variable-density      advantages were achieved in all
respects, even in cigarettes lit at the denser end, since not only are an
comparison with cigarettes having ventilated filters. 10 extra 1 puffs
thereby obtained, but both the T.P.M.  No significant difference in
nicotine delivery was and the CO deliveries are reduced. A larger reduction
observed, but the ratios referred to in connection in the T.P.M. delivery
is obtained with variable- density cigarettes lit at the less dense end. As
will be  example, the reduction in T.P.M. delivery. seen, the ratios of the
nicotine delivery to the T.P.M.  Design parameters other than such as have
been 15 delivery and to the carbon-monoxide delivery are  mentioned above
could be varied in plain or filter- higher in the case of the
variable-density cigarettes   tipped cigarettes hazing a variable-density
smoking lit at the denser end than in the case of the control    55
material rod. Thus, for example, the cigarette paper cigarettes. The
possibility of controlling not only the  could have a multiplicity of
alternate bands of low total or puff-by-puff deliveries of T.P.M. and
carbon  and high porosity, as disclosed in the Specification 20 monoxide,
but also the aforesaid ratios is not     of our U.K. Patent No.
1,524,211.The smoking uncommonly of significance in the design of
material could be tobacco which has been subjected 



cigarettes to meet particular desiderata.      60 to an expansion process,
for example that disclosed EXAMPLE II in the Specification of U.K. Patent
No. 1,444,309. Control and variable-density cigarettes were made     S 25
by the method of Example I. The cigarettes each    CLAIMS comprised a
tobacco rod 64 mm in length and a 20     1. A smoking article comprising
rod of smoking material wrapped in a wrapper, the packing density, mm long
filter attached at one end of the rod (the      65 of said smoking material
varying continuously along less dense in the case of the variable-density
at least a major portion of the overall length of the cigarettes). The
cigarette paper was supplied by    rod, but being constant across any
section, within 30 Robert Fletcher & Son Limited under designation    said
portion, in a plane perpendicular to the longitu- 136P and had a
permeability of 19 Coresta Units. The  dinal axis of the rod. filters, each
of which was in the form of a non-wrap-    70  2. A smoking article
according to claim 1, where- ped cellulose acetatefilter plug, were
attached to the  in the smoking material is of homogeneous constitu-
cigarette rods by tipping supplied by Papeteries de  tion, exclusive of its
packing density, throughout the 35 Malaucene under the designation 4M0335.
The tip-   smoking-material rod. ping had four rows of laser-formed holes
16 mm       3. A smoking article according to claim 1 or 2, form the butt
and was attached by overall glueing.  75 wherein the packing density
decreases continuously The filters had a ventilation of 56%, as measured
along the said portion of the rod in the direction using the standard
conditions with the cigarettes  away from that end of the rod which is
intended to 40 unlit. The cigarettes were smoked under standard   be lit.
conditions to a butt length of 28 mm (including the  4. A smoking article
according to any one of the filter), the variable-density cigarette being
smoked  80 preceding claims, wherein the said portion of the rod with the
denser end lit. Observed results are shown  extends from the end of the rod
to be lit to in Table 2:
substantially the other end of the rod. Table 2        .                 5.
A smoking article according to any one of the preceding claims, wherein the
packing density de- Control  Variable Density    85 creases continuously
from one end of the rod to the other end in such a manner that there is
between a T.P.M. (mg)           13.2        10.8            5% and a 40%
weight difference between the more Carbon Monoxide      1.9          1.4
dense half length and the less dense half length of (% by volume)
the rod. Formaldehyde ([ERR])    110       69           90  6. A smoking
article according to anyone of the preceding claims, wherein the packing
density at the    GB 2 063 050 B less dense end of the rod is in the range
of 170 to 240 mg [ERR] and that at the denser end in the range of 290 to
350 mg [ERR]. 7. Asmoking article according to claim 1 and 5 substantially
as hereinbefore described in Example 1 with reference to the accompanying
drawing. .8. A smoking article according to claim 1 and substantially as
hereinbefore described with refer- ence to Example 2. Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd. Berwick-upon-Tweed,
1983. Published at the Patent Office, 25 Southampton Buildings, London,
WC2A 1AY, from which copies may be obtained.    


