
GB 2 078 086 B    1 SPECIFICATION
disposed near the periphery of the element. The or each passage is
conveniently straight, but can have Improvements relating to smoking
articles        other configuration, spiral for example. The pressure drop
of the passage(s) is preferably 5   This invention concerns smoking
articles,    70 in the range of 50- 100 mm water gauge at the flow
cigarettes for example.                          rate of 17.5 [err] per
second. Low-delivery cigarettes, with a delivery of 9 mg  Advantageously,
the flow-impedance device total particulate matter (TPM) for example, or
even  should not exhibit a TPM removal effect in excess of as low as 1 mg
or less, are being currently marketed.  20% and it may be considerably
less. 10 A low-delivery cigarette may have a draw resistance   75  The
length of the device may be within the range which to the smoker is
unacceptably low. If the draw  of 6 - 30 mm and suitably within the range
of 11 - 25 resistance of a filter of a low delivery filter cigarette  mm.
is so selected as to increase the draw resistance of  A capillary tube of
smoke-impervious plastics the cigaerette to an acceptable level, the
filtration  material 15 mm long and having an internal dia- 15 effect
mightwell be over-greatforthe low-delivery    80 meter of 0.8 mm wasfoundto
have a pressure drop, tobacco rod and this could result in a characterless
at a flow rate of 17.5 cm3 per second, of 100 mm cigarette.
water gauge and had a TPM removal effect of less It is common, in filter
tip cigarettes, to provide for  than 5%. the ingress of air into the
filter, whereby a reduction  The material of the rod-like element of the
flow- 20 in the smoke delivery can, for example be achieved.   85 impedance
device may be a plastics material, To obtain an acceptably high air/smoke
ratio, a high  polypropylene, polyethylene, or cellulose acetate for
pressure drop upstream of the ingress or ventilation  example, with a
closed-cell foam structure, in which zone is then required. If, in order to
realise this, use is    case the material is inherently impervious to the
made of a conventional filter with a high pressure  flow of smoke. If an
open-cell foam material is used, 25 drop, the filtration effect for TPM
will be compara-    90 cellulose acetate or a material such as is disclosed
in tively high, for which reason this expedient is  United Kingdom Patent
Specification No. 1,271,274 unsuitable in the case of a cigarette with a
low-deliv-  for example, the element may be rendered imper- ery tobacco
rod, from which namely the delivery is  vious to the flow of smoke
therealong by forming an already low.
annular groove therein extending over the cross-sec- 30  It is an object of
the present invention to provide    95 tion of the element, other than the
cross-section means for use in a low-delivery smoking articles,  occupied
by a single axially disposed smoke-flow particularly a cigarette, which,
although providing  passage, by a heat-moulding process as disclosed in for
a desirable draw-resistance value and making  United Kingdom Patent
Specification No. 1,507,765. adequate ventilation possible, has a minimal
TPM  The surfaces of the annular groove may be glazed as 35 removal effect.
100 a result of the heat-moulding process, but the The present invention
provides a smoking article  imperviousness of the walls of the groove to
the flow comprising a smoking material rod and, to one end  of smoke may be
achieved or enhanced by the thereof, a flow-impedance device comprising a
deposition in the groove of a sealant material. By rod-like element of foam
or fibrous material which is  "open-cell" material, we mean that a high
propor- 40 or has been rendered impervious to the flow of  105 tion of the
cells intercommunicate, thus providing a smoke therethrough and one or more
open-ended    material with an inherent smoke perviousness. The smoke-flow
passages in the form of capillary tubes  heat-moulding process may be
similarly used to or bores extending from one end to the other of the
render smoke-impervious a cross-section of an element, the pressure drop of
the passage or the  element formed of fibrous thermoplastic material, 45
total pressure drop of the passages, determined at a  110 cellulose acetate
or polypropylene for example. flow rate through the device of 17.5 [err]
per second,  Alternatively, an element of material which is not being in
the range from 40 to 200 mm water gauge  inherently impervious may be
rendered impervious and said device being enclosed in a wrapping     by
heat glazing or coating an end surface. permitting the inward flow of
ambient air there-   If it is desired that the smoking article should have
50 through into said device, said device having air-con-  115 a plain
mouth-end surface, in appearance the same ducting means whereby air flowing
inwardly       as an orthodox filter-tip cigarette, a plug of filtration
through said wrapping may be conducted to and    material, cellulose
acetate for example, may be outwardly from the mouth end of said device,
and  disposed at the mouth end. However, as above said device being
effective to remove not more than  mentioned, significant filtration
effects are to be 55 25% of the total particulate matter of the smoke  120
avoided and for this reason the mouth end of the or passing through the
device when the smoking article  each smoke-flow passage should not abut
such a is smoked.                                       mouth-end plug. One
practical arrangement is to The smoke-flow passages may be formed in the
provide an empty recess or cavity between the said material, for example as
bores, but advan-  element and the plug, in which case conveniently 60
tageously they are defined by lengths of capillary    125 the wrapping is
air permeable in the zone thereof tubing. If a single passage is used, the
internal  overlying the cavity or recess. diameter thereof may be from
0.5-1.5 mm and        If the rod-like element is formed of an open-cell or
preferably from 0.8-1.0 mm. If one passage only is  closed-cell foam, the
method of manufacture may used, it need not be disposed within the rod-like
comprise extrusion of the foam in rod form, the rod 



65 element co-axially therewith. It may, for example be  130 being
subsequently cut into suitable lengths. If the    2
GB 2 078 086 B     2 or each smoke-flow passage is to be defined by the
being 20 mm long. The devices were tested to walls of a tube, the foam
material may be extruded  determine the pressure drop, at a flow rate of
17.5 around the tube or tubes by use of a cross-head die.  [err] per
second, and the TPM removal effect of each. If the element is formed of a
fibrous material such  The following results were recorded. 5  as a
cellulose acetate or polypropylene tow, the  70   Tube Diameter
PressureDrop  TPM Removed material may be fed together with acontinuous
(mm)         (mm WG)           (%) length or lengths of tubing into a
garniture device    A  0.4          190            45 which serves to bring
the material to a rod form. The  B 0.6           140            32 tubing
is suitably of a plastics material, polyethylene  C 0.8         100
24 10 or polypropylene for example.                 75       D  1.0
70            19 Inorderthattheinvention maybeclearlyunder-          E 1.2
40            15 stood and readily carried into effect, reference will  F
1.4            20            12 now be made, by way of example, to the
accom- panying drawing, in which Figures 1 - 3 show         From these
results, it is evident that, in a cigarette diagrammatic longitudinal
sections through    80 as shown in Fig. 2, devices with tube diameters
cigarettes embodying different forms of flow-impe-  tabulated for C, D and
E offer acceptable, useful, dance devices, and Figure 1 a shows a
transverse  combinations of required properties, namely a suffi- cross
section of the element of the device of the    ciently high pressure drop
and sufficiently low TPM cigarette of Figure 1.
removal effect. Devices outside the scope of the 20  The cigarette of
Figure 1 comprises a low-delivery   85 appended claims and with tube
diameters tabulated rod 1 of tobacco wrapped within cigarette paper 2  forA
and B are unacceptable on account of exces- and a flow impedance device 3
comprising a rod-like  sive TPM removal and device F because of insuffi-
element 4 of closed-cell cellulose acetate attached to  ciently high
pressure drop. Naturally other para- the wrapped rod 1 by tipping 6 having
a ring of   meters can also be varied, for example the length of 25
ventiliation perforations 6'. Embedded within the  90 the device in order
to obtain acceptable combine- foamed cellulose acetate of the element 3 and
tions of results. In the particular case of the device of disposed axially
of the element is an open-ended  Fig. 2, some part of the overall TPM
removal is to be capillary tube 7 of plastics material which extends
attributed to removal of TPM as a result of the smoke over the full length
of the element 3. Four grooves 5  encountering that part of the cellulose
acetate tow 8 30 equi-angularly disposed (see Figure la) are formed    95
which is located on the upstream side of the inthe peripheral surfaceof the
element3.The       sealant-material barrier 10. In the case of the device
grooves extend from a location short of the tobacco  of Fig. 2, therefore,
the TPM removal effect of the rod 1 and open at the mouth end of the
element 4.  device could be reduced by reducing the length of, The
cigarette shown in Figure 2 embodies a      or eliminating, the said
upstream portion of the 35 flow-impedance device similar to that of Figure
1,    100 cellulose acetate. One particular way so to modify but in which
the rod-like element 8 is composed of  the device of Fig. 2 would be first
to produce a cellulose acetate tow which has been rendered
double-length element and to heat mould the impervious to the flow of
tobacco smoke at an     groove 9 at the mid point of the double length and,
annular cross-section of the element by heat-mould-  after depositing
sealant material in the groove, to 40 ing a groove 9 in the element at a
location remote    105 sever the element at the central plane of the groove
from the mouth end thereof and depositing barrer   to produce two
end-sealed single length elements sealant material 10 in the groove 9. In
order to  without cellulose acetate on the upstream side of the provide for
ventilation, the plugwrap 11 is porous  sealant material. and the tipping 6
is porous or perforated at least at  CLAIMS 45 the downstream side of the
groove 9.         110   1. A smoking article comprising a smoking mate- In
Figure 3, the cigarette comprises a flow-impe-  rial rod and, to one end
thereof, a flow-impedance dance device 12 comprising a relatively short
rod-  device comprising a rod-like element of foam or like element 13
formed of closed-cell polypropylene  fibrous material which is or has been
rendered and having formed therein an axially extending     impervious to
the flow of smoke therethrough and 50 open-ended bore 14 providing a
smoke-flow pas-    115 one or more open-ended smoke-flow passages in sage.
The device 12 further comprises a short plug  the form of capillary tubes
or bores extending from 15, with a low pressure drop, spaced from the
one end to the other of the element, the pressure downstream end of the
element 13, thus to provide  drop of the passage or the total pressure drop
of the an intervening empty cavity 16. The plugwrap 11 is  passages,
determined at a flow rate through the 55 porous and the tipping 6 is
provided with a ring of    120 device of 17.5 [err] per second, being in
the range perforation holes 6" overlying the cavity 16.     from 40 to 200
mm water gauge and said device In a variation of the cigarette of Figure 3
the plug  being enclosed in a wrapping permitting the inward 15 is omitted,
thus providing a recesses mouthpiece  flow of ambient air therethrough into
said device, to the downstream side of the element 13.          said device
having air-conducting means whereby 60  To illustrate the manner in which
the pressure  125 air flowing inwardly through said wrapping may be 



drop and TPM removal effect vary with cross section  conducted to and
outwardly from the mouth end of of flow passage of the flow-impedance
device in one  said device, and said device being effective to example, a
number of such devices A - F similar to  remove not more than 25% of the
total particulate that of Figure 2 were made with tubes of plastics    ma
ter of the smoke passing through the device 65 material of different
internal diameters, each device   130 when the smoking article is smoked.
Dd 9387838 30M S&K 4/83    2
GB2078086B         2 or each smoke-flow passage is to be defined by the
being 20 mm long. The devices were tested to walls of a tube, the foam
material may be extruded  determine the pressure drop, at a flow rate of
17.5 around the tube or tubes by use of a cross-head die.  cm3 per second,
and the TPM removal effect of each. If the element is formed of a fibrous
material such  The followi ng results were recorded. 5  as a cellulose
acetate or polypropylene tow, the  70   Tube Diameter  Pressure Drop  TPM
Removed material may be fed together with a continuous          (mm)
(mm WG)         (%) length or lengths of tubing into a garniture device
A  0.4          190            45 which serves to bring the material to a
rod form. The  B 0.6           140            32 tubing is suitably of a
plastics material, polyethylene  C 0.8         100            24 10 or
polypropylene for example.                  75      D  1.0           70
19 In orderthatthe invention may be clearly under-       E 1.2           40
15 stood and readily carried into effect, reference will  F 1.4          -
20            12 now be made, by way of example, to the accom- panying
drawing, in which Figures 1 - 3 show        From these results, it is
evident that, in a cigarette 15 diagrammatic longitudinal sections through
80 as shown in Fig. 2, devices with tube diameters cigarettes embodying
different forms of flow-impe-  tabulated for C, D and E offer acceptable,
useful, dance devices, and Figure la shows a transverse   combinations of
required properties, namely a suffi- cross section of the element of the
device of the    ciently high pressure drop and sufficiently lowTPM
cigarette of Figure 1.                            removal effect. Devices
outside the scope of the 20  The cigarette of Figure 1 comprises a
low-delivery   85 appended claims and with tube diameters tabulated rod 1
of tobacco wrapped within cigarette paper 2  for A and B are unacceptable
on account of exces- and a flow impedance device 3 comprising a rod-like
sive TPM removal and device F because of insuffi- element 4 of closed-cell
cellulose acetate attached to  ciently high pressure drop. Naturally other
para- the wrapped rod 1 by tipping 6 having a ring of    meters can also be
varied, for example the length of 25 ventiliation perforations 6'. Embedded
within the  90 the device in order to obtain acceptable combina- foamed
cellulose acetate of the element 3 and     tions of results. In the
particular case of the device of disposed axially of the element is an
open-ended  Fig. 2, some part of the overall TPM removal is to be capillary
tube 7 of plastics material which extends  attributed to removal of TPM as
a result of the smoke over the full length of the element 3. Four grooves 5
encountering that part of the cellulose acetate tow 8 30 equi-angularly
disposed (see Figure 1 a) are formed    95 which is located on the upstream
side of the in the peripheral surface of the element 3. The
sealant-material barrier 10. In the case of the device grooves extend from
a location short of the tobacco  of Fig. 2, therefore, the TPM removal
effect of the rod 1 and open at the mouth end of the element 4.  device
could be reduced by reducing the length of, The cigarette shown in Figure 2
embodies a       or eliminating, the said upstream portion of the 35
flow-impedance device similar to that of Figure 1,    100 cellulose
acetate. One particular way so to modify but in which the rod-like element
8 is composed of  the device of Fig. 2 would be first to produce a
cellulose acetate tow which has been rendered     double-length element and
to heat mould the impervious to the flow of tobacco smoke at an     groove
9 at the mid point of the double length and, annular cross-section of the
element by heat-mould-  after depositing sealant material in the groove, to
40 ing a groove 9 in the element at a location remote    105 sever the
element at the central plane of the groove from the mouth end thereof and
depositing barrer  to produce two end-sealed single length elements sealant
material 10 in the groove 9. In order to  without cellulose acetate on the
upstream side of the provide for ventilation, the plugwrap 11 is porous
sealant material. and the tipping 6 is porous or perforated at least at
CLAIMS 45 the downstream side of the groove 9.          110   1. A smoking
article comprising a smoking mate- In Figure 3, the cigarette comprises a
flow-impe-  rial rod and, to one end thereof, a flow-impedance dance device
12 comprising a relatively short rod-  device comprising a rod-like element
of foam or 4               like element 13 formed of closed-cell
polypropylene  fibrous material which is or has been rendered and having
formed therein an axially extending    impervious to the flow of smoke
therethrough and 50 open-ended bore 14 providing a smoke-flow pas-    115
one or more open-ended smoke-flow passages in sage. The device 12 further
comprises a short plug  the form of capillary tubes or bores extending from
15, with a low pressure drop, spaced from the     one end to the other of
the element, the pressure downstream end of the element 13, thus to provide
drop of the passage or the total pressure drop of the an intervening empty
cavity 16. The plugwrap 11 is  passages, determined at a flow rate through
the 55 porous and the tipping 6 is provided with a ring of    120 device of
17.5 cm3 per second, being in the range 



perforation holes 6" overlying the cavity 16.     from 40 to 200 mm water
gauge and said device In a variation of the cigarette of Figure 3 the plug
being enclosed in a wrapping permitting the inward 15 is omitted, thus
providing a recesses mouthpiece  flow of ambient air therethrough into said
device, to the downstream side of the element 13.          said device
having air-conducting means whereby 60  To illustrate the manner in which
the pressure  125 air flowing inwardly through said wrapping may be drop
and TPM removal effect vary with cross section  conducted to and outwardly
from Lhe mouth end of of flow passage of the flow-impedance device in one
said device, and said device being effective to example, a number of such
devices A - F similar to  remove not more than 25% of the total particu ate
that of Figure 2 were made with tubes of plastics  matter of the smoke
passing through the device 65 material of different internal diameters,
each device   130 when the smoking article is smoked.    2       3
68 2078 086 B        3 2. A smoking article according to claim 1, where- in
the said pressure drop is in the range from 50 to 100 mm water gauge. 3. A
smoking article according to claim 1 or 2, wherein the said removal of
total particulate matter does not exceed 20%. 4. A smoking article
according to any one of claims 1 to 3, wherein a single said passage has an
internal diameter in the range of from 0.5 to 1.5 mm. 5. A smoking article
according to any one of claims 1 to 4 having a said passage disposed
co-axially in the rod shaped element. 6. A smoking article according to any
one of claims 1 to 5, having one or more said passages disposed
intermediate the axis of the rod-shaped element and the periphery thereof.
Ti-            7. A smoking article according to any one of claims 1 to 6,
wherein a smoke-impervious barrier is provided at a location, in a
smoke-pervious rod- d           shaped element, remote from the mouth end
thereof or at the end thereof remote from that end. 8. A smoking article
according to any one of claims 1 to 7, wherein said air-conducting means is
Df           an air-flow passage or passages extending from a location
short of the tobacco end of the element to of           the mouth end
thereof. 9. A smoking article according to claim 8, where- Ike          in
a said smoke-flow passage is a co-axial passage 8            and the
air-flow passage or passages is or are at the periphery of the rod-shaped
element. 10. A smoking article according to any one of claims 1 to 9,
wherein said device further comprises a low-pressure drop filter spaced
from the down- stream end of the element. 11. A smoking article according
to any one of claims 1 to 10 and having a recess at the mouth end of the
rod-shaped element. 12. Asmoking-articleaccordingtoclaim1 and substantially
as hereinbefore described with refer- e             ence to Figs. 1 and 1
a, Fig. 2 or Fig. 3 of the accompanying drawing. he            Printed for
Her Majesty's Stationery Office byhe Tweeddale Press Ltd., Berwick-upon
Tweed. 1983. Published atthe Patent Office. 25 Southampton Buildings.
London, WC2A lAY, from which copios may be obtained. te- rd    


