1 SMOKING ARTICLE WITH PLATE IMPACTOR CROSS REFERENCE
TO RELATED APPLICATION This application claims priority from U.S.
provisional Application No. 60/830,104, filed on July 12, 2006, the entire
content of which is incorporated herein by reference. BACKGROUND
Cigarettes are typically categorized accordrng to their delivery of tar
(nicotine free, dry partlculate matter)'under standard test procedures such
as the one estadiliEhiciia ARSICLYE theTRaticrat T ade. Cobsmission (FTC).
The FTC method includes machine drawn puffs at 35cm3 volume for
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ventilation holes blocked.

It has been found that commercial lit-end cigarettes tend to produce higher tar
than FTC deliveries when puff draw volume, frequency of draw and/or puff duration are
increased and/or ventilation holes are occluded in whole or in part. This tendency is
reflected, for example, in differences in measurement of tar (FTC) and tar (MDPH) with
tar (MDPH) being representative of a more intense drawing condition over that of the

former.

SUMMARY OF THE INVENTION

According to a first aspect of the invention, there is provided a filter system for a
smoking article comprising: an upsiream plug of filtering material; an impaction filter, the
impaction filter comprising at least one plate having at least one orifice; a downstream
plug of filtering material; and a hollow tube filter between the impaction filter and the
downstream plug of filtering material.

According to a second aspect of the invention, there is provided a smoking article

comprising: a tobacco rod; and a filter system according to the first aspect.



According to a second aspect of the invention, there is provided a
smoking article comprising: a tobacco rod; and a filter system according to
the first aspect. la According to a third aspect of the invention, there
is provided a smoking article according to the second aspect in which the
impaction filter comprises an upstream plate having a plurality of orifices
and a downstream plate having a cetdral orifice. BRIEF DESCRIPTION
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the form g a cigarette. FIG. 2 is a cross sectional view of the smo
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at least one impaction plate and a plug of filtering material having an

BR?E%E@%%&%%E& mai_;eTrigl. FIG. 4 is a view along thg line 4-4 of FIGS. 2
and 3. 1ICCY ¥R SieRRANVOY B at least one impaction plate of the
smokifig aitielpeos FIGIS: Zandi3 smoking article in the form of a cigarette.

FIG. 2 is a cross sectional view of the smoking article of FIG. 1 with at least one
impaction plate.

FIG. 3 is a cross sectional view of another embodiment of the smoking article of
FIG. 1 with at least one impaction plate and a plug of filtering material having an
activated carbon material.

FIG. 4 is a view along the line 4-4 of FIGS. 2 and 3.

FIG. 5 is a side view of the at ieast one impaction plate of the smoking article of
FIGS. 2 and 3.

FIG. 6 is a cross sectional view according to a further embodiment of a smoking
arficle having at least one impaction plate.

FIG. 7 is a view along the line 7-7 of FIG. 6.

FIG. 8 is a view along the line 8-8 of FIG. 6.



FIG. 6 is a cross sectional View according to a further embodiment of a

smoking article having at least one impaction plate. FIG. 7 is a view along

the line 7-7 of FIG. 6. FIG. 8 is a view along the line 8-8 of FIG. 6. WO

PEOBFIO0YEPCT/1B2007/002869 2 FIG. 9 is a cross se@Htia20e w2869

of another embodiment of a smoking article having at least one impaction

plate. FIG. 10 is a cross sectional view of a further embodiment of a

smBitng articlrdmvirgtiahleastoné imphetiompletament oF Ksrdkisgaaeiiasshaving at
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least one impaction pliate,

FIG. 11 is a cross sectional view of another embodiment of a smoking article having at
least one impaction plate.

FIG. 12 is a cross sectional view of a further embodiment of a smoking article having at
least one impaction plate.

FIG. 13 is a view along the fine 13-13 of FIG. 12.

FiG. 14 is a view along the line 14-14 of FIG. 12

FIG. 15 is a cross sectional view of another embodiment of a smoking aricle having at
least one impaction plate.

Fi(z. 16 is a cross sectional view of a further embodiment of & smoking arlicle having at
leasl one impaction plate.

FIG. 17 is a view along the line 17-17 of FIG. 18.

FIG. 18 is & view along the line 18-18 of FIG 18.

DETAILED DESCRIPTION

FIG. 1 shows a smoking article 10 in the form of a cigarstte according io one
embodiment, wherein the smoking article 10 reduces the rafio of total parﬁcuiate matter (TPM)
and tar yield by incorporating a fiter sysiem 40 into the cigarette or smoking article 10 that
becomes more efficient at removing tar at larger puff volumes, The ratio of total particulate
matier (TPM) and tar vield between MDPH and FTCASC methods for a given test cigarette is
referenced herein as the “delivery elasticity”.

Referring to FIGS. 1 and 2, smoking articies 10 in the form of cigarettes typically include
a tobacco rod 20 of smoking matérial 21, contained in a circumscribing outer wrapper 30. The
outer wrapper 30 is typically a porous wrapping material or paper wrapper. The smoking
material 21 is preferably a shredded fobacco or tobacco cut filler. However, any suitable
smoking material 21 can be used.

The smoking article 10 also includes a filter system 40 adjacent to the mouth end 14 of
the tobacco rod 20 such that the fitter systemn 40 and tobacco rod 20 are axially aligned in an
end-to-end relationship, preferably abutting one another. The filter system 40 has a generally
cylindrical shape, and the diameter thereof is essentially equal to the diémeter of the tobacco
rod 20. The ends (i.e., upstream end 18 (FIG. 2) and downstream end 18) of the filter system
40 are open to permit the passage of air and smoke therethrough. The filter system 40 includes
a plurality of plugs 42, 46 (FIG. 2) of fillering material and an impaction filler 44 (FIG. 2)
circumscribed by a plug wrap 48. The plug wrap 48 is typically a paper, which optionally



FIG. 13 is a view along the line 13-13 of FIG. 12. FIG. 14 is a view along
-the line 14-14 of FIG. 12. ... FIG. 15 is a cross sectional view of another

embodiment of a smoklng artlcle having at least one impaction plate.

PG 28/8t@xeross sectional view of a further embodiment of aggrnakiogr 062869

article having at least one impaction plate. FIG, 17 is a view along the line

17-17 of FIG. 16. FIG. 16 is a view along the line 18-18 of FIG 16.
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a g Wap ARk The-plugumam4oviyrically apapgs whicherionalding 1o one
embodiment of a smoking article 10 with the impaction filter 44 having at least one impaction
plate 70. As shown in FIG, 2, the filter system 40 is comprised of a first or upstream plug 42 of
filtering material, an impaction filter 44 and a second or downstream plug 46 of filering material,
The impaction filter 44 comprises a first or upsirearn impaction plate 70 having at least one
orifice 72 {FIG. 4) and more preferably at least two orifices 72. '

As shown in FIG. 2, the upstream plug 42 of filtering material and the downstream plug
46 of filtering material have a generally cylindrical shape, and an ouler diameter 52 thereof that
is essentially equal io the diameter of the tobacco rod 20. The filtering material is preferably
cellulose acetate. However, it cih be appreciated that the filtering material can be comprised of
cellulose acetate with an aclivated carbon mixed throughout {often referred to as carbon-on-
tow) or any other suitable fittering material and/or additives such as flavorants. The fiiter system
40 typicaily has an overall length 56 of about 15 to 40 mm for a smoking article 10 having an
overal Iength 58 of about 80 to 180 mm. The fiiter system 40 also can include a plurality of
ventilation holes or perforations 60 on either the downstream and/or upstream side of the
impaction filter 44. In use, the filter system 40 incorporating the at least one impaction plate 70
into the cigarette or smoking article 10, minimizes the ratio of total particulate matter (TPM) and
tar yield by increasing the filtration efficiency for particuiates (tar) with the increase of flow rate
or puff volume. Spedifically, the range of TPM or tar that the smoker is exposed to, by
increasing puff volume, is reduced due to the reduction in smoking elasticity.
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FIG. 6 shows a cross sectional view of a smoking article 10 according to a further
embodiment having a filter system 40 with an Impaction filter 44, which comprises a first or
upstream impaction plate 80 and a second or downstream impaction plate 80. As shown in
FIG. 6, the filter system 40 is comprised of a first or upstream plug 42 of filtering material, an
impaction filter 44 and a second or downstream plug 46 of filtering material. The impaction filter
44 comprises a first or upstream plate 80 having a plurality of orifices 72, The plurality of
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As shown in FIG. 6, the impaction filter 44 comprises an upstream plate
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it will be understood that the foregoing description is of the preferred embodiments, and
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CLAIMS: 1. A filter system for a smoking article comprising: an upstream
plug of filtering material; an impaction filter, the impaction filter
comprising at least one plate having at least one orifice; a downstream
plogeshilterimg material; and a hollow tube filter between kke/mE2007/602869
impaction filter and the downstream plug of filtering material. 2. The filter
system of Claim 1, further comprising an upstream cavity and a
embdGvastcam wavity, Hternpistseanbodiinpronice ddbetarenitheuupsraany from the
spiiPid SLINeANgBAIGHELABS R IRAR IR ABLIARLBIAG,
downstream cavity Is provided between the impaction filter and the
downstream plug of filtering material. 3. The filter system of Claim 1,
wherein the impaction filter comprises an upstream plate having a plurality
of orifices, the plurality of orifices being equally spaced around an outer
perimeter of the first plate, and a downstream plate having a central
orifice. 4. The filter system of Claim 1, further comprising a plug wrap,
wherein the plug wrap circumscribes the upstream and downstream plugs
of filtering material and th&iimpaction filter. 5. The filter system of Claim 3,
wherein the downstream plate is coated with microencapsulated
flavorants.



A smoking article comprising: a tobacco rod; and a filter system according
to claim 1. 7.A smoking article according to claim 6 in which the impaction
filter comprises an upstream plate haVing a plurality of orifices and a

downstream plate having a central orifice.
CLAIMS:

1. A filter system for a smoking article comprising:

an upstream piug of filtering material,

an impaction filter, the impaction filler comprising at least one plate having at least
one orifice;

a downstream plug of filtering material; and

a hollow tube filter between the impaction filter and the downstream plug of filtering

material.

2. The filter system of Claim 1, further comprising an upstream cavity and a
downstream cavity, the upstream cavity provided between the upstream piug of filtering
material and the impaction filter, and wherein the downstream cavity is provided between the

impaction filter and the downstream plug of filtering materiai.

3. The filter system of Claim 1, wherein the impaction filter comprises an upstream plate
having a plurality of orifices, the plurality of orifices being equally spaced around an outer

perimeter of the first plate, and a downstream plate having a central orifice.

4, The filter system of Claim 1, further comprising a plug wrap, wherein the plug wrap
circumscribes the upstream and downstream plugs of filtering material and the impaction

filter.

5. The filter system of Claim 3, wherein the downstream plate is coated with

microencapsulated flavoranis.

6. A smoking article comprising:
a tobacco rod; and

a filter system according to claim 1.

7. A smoking article according to claim 6 in which the impaction filter comprises an

upstream plate having a plurality of orifices and a downstream plate having a central orifice.



