
EP 0 336 458 B1 Description The present invention relates to a smoking
article which produces an aerosol that resembles tobacco smoke, and which
contains no more than a minimal amount of incomplete combustion or
pyrolysis 5  products. Many smoking articles have been proposed through the
years, especially over the last 20 to 30 years, but none of these products
has ever realized any commercial success. EP-A-0 117 355 (Heam et al.),
describes a proposed cigarette smoking article having a carbon heat source
with an axial passageway and a separate flavor generator. The heat source
(page 2, line 23 to page 10  7, line 14) is formed by pyrolyzing a
preformed, tube-shaped ligno-cellulosic material of e.g 90 mm or 65 mm
length (see Comparative Example 1 and Example 4, respectively) under
specified conditions, followed by at least one additional specified process
step. The purported flavor generator (page 8, lines 8-27) comprises a
substrate material, which may be tobacco, alumina, etc, adjacent the mouth
end, which  is impregnated with or  inherently contains at least one
thermally releasable flavorant. The flavor generator also 15  may comprise
a flavored, foamed core inside the heat source. A conventional filter may
be placed after the flavor generator. The purported formation of an aerosol
during use is described from page 8, line 28 to page 9, line 8. During
pyrolysis the tube-shaped ligno-cellulosic material experiences a maximum
dimen- sional shrinkage of 37,5 % (see page 12, lines 3 and 4) so that from
a tube-shaped ligno-cellulosic material with a length of 65 mm a carbon
heat source with a length of more than 40 mm is obtained. 20     Also
US-A-4 340 072 describes a proposed cigarette type smoking article with a
rod-like fuel element having a central axial passage, an  aerosol
generating means defined by a chamber and a short filter tip all of which
are arranged one behind another. The overall length of the  smoking article
is 70 mm, and its diameter is 7 mm. The fuel element is a moulding or
extrusion of reconstituted tobacco and/or tobacco substitute, e. g. of a
mixture of carbon and a  binder (SCMC), and the front end of its axial
passage may be 25 closed by a plug made from the same material and serving
the  purpose of preventing a lighting flame from entering the central axial
passage of the fuel element. The chamber of the aerosol  generating  means
contains inhalant material which, when contacted by hot gases produced by
the burning fuel element and sucked through its axial passage and through
the chamber of the aerosol generating means,  purportedly forms an aerosol
for inhalation by the  smoker, According to the drawings of US-A-4 340 072
the length of 30  the rod-like fuel element is about 73 %  of the overall.
length of..the cigarette type  smoking article and therefore about 51 mm.
Also EP-A-0 074 201 describes  a proposed cigarette type smoking article
with a  combustible carbonized rod which is either a filter with a length
of from 10 m to 40 mm or the sole fuel element of a tobacco-free cigarette
wherein the fuel element has a length of  from 85   mm to 120 mm If  in
this known 35  smoking article the  combustible carbonized  rod is used as
a filter the known smoking article has a tobacco column extending.over
about half  of th  overall length of the smoking article and being disposed
in front of the filter. When such an embodiment of the known smoking
article is smoked, purportedly the carbon filter traps TPM and then, when
the burning zone  reaches the carbon filter, it burns in a manner
resembling the tobacco column  but releases no TPM of its own and little
of the trapped, condensed TPM produced by the 40  combustion of the tobacco
column.  . . Despite decades of interest and effort, there is still no
smoking article on the market which provides the benefits and advantages
associated with conventional  cigarette smoking, without delivering
considerable quantities of incomplete combustion  and pyrolysis products.
It is an object of the present invention to provide a smoking article  of
the type having a fuel element 45  and a separate aerosol generating means
which is more efficient during smoking. Starting from a cigarette type
smoking article having a mouth end and including a fuel element comprising
primarily carbon as such and having  a lighting end and a rear end  and a
physically separate aerosol generating  means comprising  an  aerosol
forming material, which aerosol generating means  is disposed between the
lighting end of the  fuel  element and the mouth end, according  to subject
invention 50  this object is achieved by designing such a smoking article
such that a charge. of is located is located between the rear end of the
fuel element and the mouth  end of the  article  and is physically separate
from the aerosol generating means   and that said fuel element is about
20-mm  or less in length prior to smoking and is structured and arranged to
burn throughout smoking to generate heat to volatilize aerosol forming
material during puffing throughout smoking of the article.  .       . 



55     Starting from a cigarette type   smoking  article having a mouth end
and includg  a  fuel element comprising primarily carbon  as such and
having a lighting end  and a rear end, and a. physically separate aerosol
generating means comprising an aerosol forming material and being disposed
between the rear end of the fuel element and the mouth end  according to
subject invention this object is achieved by providing 2    EP 0 336 458B1
such a smoking article with a fibrous insulating member surrounding at
least a portion of the fuel element and with a charge of tobacco located
between the rear end of the fuel element and the mouth end  of the article
and being physically separate from the aerosol generating means. Starting
from a cigarette type smoking article having  a mouth end and including a
fuel  element 5  comprising primarily carbon as such and having a lighting
end and a rear end,and a physically separate aerosol generating means
comprising an aerosol forming material and being disposed between the  rear
end of the fuel element and the mouth end, according to subject invention
this object is achieved by designing such a smoking article such that the
fuel element is about 20 mm or less in  length pior  to smoking, and that
the smoking article has a fibrous insulating member circumscribing at least
a portion of the fuel 10  element.          - Starting from a cigarette
type smoking article having a  mouth end and  including a'fuel element
comprising primarily carbon  as such  and having a lighting  end and a rear
end  and  a physically  separate aerosol generating means  comprising an
aerosol forming material and being disposed betwen the rear end of the fuel
element and the mouth  end, according to subject invention this object is
achieved by a heat 15  conducting member structured and arranged to
transfer heat from the fuel element to the aerosol generating means during
puffing and between puffs substantially throughout  the time of the burning
of the fuel element, and by a fibrous insulating member surrounding,at
least a portion of the fuel element. Starting from a smoking article having
a mouth end  and including a fuel element comprising primarily carbon as
such and having a lighting end and a rear end, and a physically separate
aerosol generating 20  means comprising an aerosol forming material and
being disposed between the rear end of the fuel element and the mouth end
according to subject invention this object is achieved by designing such a
smoking article such that the fuel element is about 20 mm or less in length
prior to smoking and by providing  a heat conducting member structured and
arranged to transfer heat from the  fuel element to the aerosol generating
means during puffing and between puffs substantially  throughout the time
of the burning of  the fuel 25  element. In all of the aforesaid inventive
smoking  articles the heat generated by the fuel  element during smoking is
more efficiently  used for producing an  aerosol resembling the smoke of a
coventional cigarette type smoking article. Further advantageous features
ofthe in ventive cigarette    type   smoking article are described in the
30  enclosed claims 6 to 98 . The present invention provides for a
cigarette type smoking article which is capable of  producing substantial
quantities of aerosol both initially and over the useful life of the
product, without significant thermal degradation ofthe aerosol former  and
without the presence of substantial pyrolysis or incomplete combustion
products, and  preferably without substantiai quantities of sidestream
smoke. 35     Preferably, the heat exchange relationship between the fuel
element and  the aerosol generating means is achieved by providing a heat
transferring member, preferably a beat conducting member, such as a metal
foil, which efficiently conducts or transfers heat from the burning fuel
element to the, aerosol generating means, This heat conducting member
preferably contacts the fuel element and the aerosol generating means
around at least a portion of their peripheral surfaces. In addition,at
least a part of the fuel 40  element is preferably provided with a
peripheral insulating member, such as a jacket of  insulating fibers, the
jacket being preferably resilient and at least 0.5 mm thick, which reduces
radial heat loss and assists in retaining and directing heat from the fuel
element toward  the aerosol generating means. The insulating member
preferably overwraps at least part of the fuel element  and  advantageously
at, least  partof the aerosol generating means.    - 45     Because the
preferred fuel element is relatively short, the  hot, burning fire cone is
always close to the 



aerosol generating means, which maximizes heat transfer thereto and
maximizes the resultant production of aerosol, especially in embodiments
which are provided with a heat conducting member. The preferred use of a
relatively short, low mass substrate or carrier as the aerosol generating
means, in close proximity to -the short fuel element, also increases
aerosol productiony minimizing the heat sink effectof the substrate. 50
Because the aerosol forming substance is physically separate from the fuel
element, it is exposed to substantially lower temperatures than are present
in the burning fire cone, thereby  minimizing  the possibility of thermal
degradation of aerosol former. Moreover, the especially preferred use of a
carbonaceous fuel element which is substantially  free  of volatile organic
material eliminates the presence of substantial pyrolysis or..incomplete
combustion products and eliminates the generation of substantial sidestream
55  smoke The smoking article of the present invention normally is provided
with a mouthend piece including means, such as a longitudinal passage for
delivering the voatile material  produced   by  the  aerosol generating
means to  the user Advantageously  the article has the same overall
dimensions as aconven- 3    EP 0 336 458 B1. tional cigarette, and as a
result, the mouthend piece and the aerosol delivery means usually extend
over more than half the length of the article. Alternatively, the tuel
element and the aerosol generating means may be produced without a built in
mouthend piece or aerosol delivery means, for use with a separate,
disposable or reusable mouthend piece. 5      The smoking article of the
present invention also may include a charge or plug of tobacco which may be
used to add a tobacco flavor to the aerosol.  Preferably, the tobacco is
placed at the mouth end of the aerosol generating means, or it may be mixed
be with the carrier for the aerosol forming substance . Flavoring agents
also may be incorporated into  the article to flavor the aerosol delivered
to the user. Preferred embodiments of  the invention are capable of
delivering at least 0.6 mg. of aerosol, measured 10  as wet total
particulate matter, in    the first 3 puffs, when smoked under FTC smoking
conditions (FTC smoking conditions consist of two seconds of puffing (35 ml
total volume) separated by 58 seconds of smolder). More preferred
embodiments of the invention are capable of delivering 1.5 mg or more of
aerosol in the first 3 puffs.' Most preferably   embodiments of the
invention are capable of delivering 3 mg or more of aerosol in the first 3
puffs when smoked under FTC smoking conditions. Moreover, preferred
embodiments 15  of the invention deliver an average of  at least about 0.8
mg of wet total particulate matter per puff for at least about 6 puffs,
preferably at least about 10 puffs, under FTC smoking conditions. The
smoking article of the present invention also is capable of providing an
aerosol which is chemically simple, consisting essentially of oxides of
carbon, air,water, and the aerosol which carries any desired flavorants or
other desired volatile materials, and trace amounts of other materials. The
aerosol preferably 20  has no significant mutagenic activity according to
the Ames test discussed hereinafter. In addition, the article may be made
virtually ashless so that the user does not have to remove any ash during
use. As used herein, and only for the purposes of this application,
"aerosol" is defined to include vapors, gases, particles, and the like,
both visible.and invisible, and especially those components perceived by
the user to be "smoke-like," generated by  action of the heat from the
burning fuel element  upon  substances 25  contained within the aerosol
generating  means, or elsewhere in the article. As so  defined    the  term
"aerosol" also includes volatile flavoring agents and/or pharmacologically
or physiologically active agents, irrespective of whether they produce a
visible aerosol. As used. herein, the phrase "conductive heat exchange
relationship" is  defined  as a physical  arrange- ment of the aerosol
generating means .and the fuel element whereby heat is transferred by
conduction from 30  the burning fuel element to the aerosol generating
means substantially throughout the burning period of the fuel element.
Conductive heat exchange relationships can be achieved by locating the-
aerosol generating means in contact with  the fuel element and in close
proximity to the burning portion of the fue element, and/or by utilizing a
conductive member to carry heat from the burning fuel to the aerosol
generating means. Preferably both methods of providing conductive heat
transfer are used. 35     As used herein, the term "carbonaceous" means
primarily comprising carbon as such.. As used herein, the term "insulating
means" applies to all materials which act primarily as insulators. 



Preferably, these materials do not burn during use, but they may include
slow burning carbons  and like materials, as well as materials  which fuse.
during use, such as low temperature grades of glass fibers. The insulators
have a thermal -conductivity in  g-cal/(sec) [err]of less than about 0.05,
preferably less 40  than about 0.02, most preferably  less than about
0.005.[err], Hackh's Chemical Dictionary, 34 (4th ed., 1969) and Lance's
Handbook of Chemistry, 10, 272-274 (11th ed., 1973). Preferred embodiments
of.the smoking article according to the present invention.are described in
greater detail in the accompanying drawings and in the detailed description
of the invention which  follow. 45  BRIEF DESCRIPTION OF THE DRAWINGS
.. Figures 1 through 9 are longitudinal views of various embodiments of the
invention; Figure 1 A is a sectional view of the  embodiment of Figure 1,
taken along lines 1A-1 A in Figure 1; Figure 2A is a longitudinal view of a
modified, tapered fuel element of the embodiment of Figure 2; 50    Figure
3A is a sectional view of the embodiment of Figure 3  taken  along lines
3A-3A in Figure 3; and Figure 10 depicts the average peak temperature
profile of the smoking article of Example 5 during use. DETAILED
DESCRIPTION OF THE INVENTION 55     The embodiment of the invention
illustrated in Figure. 1, which preferably has  the diameter of a
conventional cigarette, includes a short combustible carbonaceous fuel
element 10 an abutting aerosol generating means 12,and a foil lined paper
tube 14 which forms the mouthend piece 15 of the article. In this
embodiment, fuel element 10 is a "blowpipe" charcoal ie carbonized wood,
which is provided with 4    EP 0 336 458B1 five longitudinally extending
holes 16. See Figure 1A. The fuel element 10, which is about 20 mm long,
optionally may be wrapped with cigarette paper to improve lighting of the
charcoal fuel. This paper may be treated with known burn additives. Aerosol
generating means 12 includes a plurality of glass beads 20 coated with an:
aerosol forming 5  substance or substances, such as glycerin Theglass beads
are held in place by a porous disc 22, which may be made of cellulose
acetate. This disc may be provided with a series of peripheral grooves 24
which provide passages between the disc and the foil lined tube 14. The
foil lined paper tube 14, which forms the mouthend piece of the article,
surrounds aerosol generating means 12 and the'rear, non-lighting end of
fuel element 10. The tube also forms an aerosol 10  delivery passage  26
between the aerosol generating means 12 and mouth end 15 of the article.
The presence of foil lined tube 14, which couples the nonlighting end of
fuel 10 to aerosol generator 12, also increases heat transfer to the aersol
generator. The foil also helps to extinguish  the fire  cone When only a
small amount of the unburned fuel remains, heat loss through the foil acts
as a heat sink Which helps to extinguish  the fire cone. 15     The foil
used in this article is typically an aluminum foil of 0.35 mils (0.0089
mm). in thickness, but the thickness and/or the type of metal. employed may
be varied to achieve any desired degree of heat transfer. Other types of
heat conducting members such as Grafoil, available from Union Carbide, also
may be employed. The article illustrated in Figure 1 also includes an
optional mass or plug of tobacco 28 to contribute 20  flavor to the
aerosol. This tobacco charge 28 may be placed at the mouth end of disc 22,
as shown in Figure 1, or it may be placed between glass beads 20 and disc
22. It also may be placed in passage 26 at a location spaced from aerosol
generator 12. In the embodiment shown in Figure 2  the short fuel element
10 is  a pressed carbon rod or plug, about 20 mm long, which is provided
with an axial hole 16. Alternatively  the fuel may be formed from
carbonized 25  fibers and preferably also provided with an axial passageway
corresponding to hole 16. In this embodiment, aerosol generating means 12
includes a thermally stable conductive carbonaceous sustrate30,  such as a
plug of porous carbon, which is imprognated with an aerosol forming
substance  or substances.  This substrate may be provided with an optional
axial passageway 32, as is shown in Figure  2. This embodiment also
includes a mass  of tobacco 28. which is preferably placed at the mouth end
of substrate 30. For 30  appearance sake, this.article also.J ncludes an
optional high porosity cellulose acetate filter 34  which may be provided
with peripheral grooves 36 to provide passages for the aerosol forming
substance between 



filter 34 and foil. tube 14. Optionally as  shown in Figure 2A  the
lightingend  11 of the fuel element may be tapered to improve lightability.
.           .. The embodiment of  the invention     illustrated in Figure
3, includes a  short combustible carbonaceous fuel 35  element 10
connected to aerosol generating  means 12 by a heat conductive rod 99 and
by a foil lined paper tube 14, which also leads to the  mouth end 15 of the
article. In this embodiment, fuel element 10 may be blowpipe charcoal or a
pressed or extruded carbon rod or plug or other carbonaceous fuel source.
Aerosol generating means 12 includes a thermally stable carbonaceous
substrate 30, such as a plug of porous carbon, which is impregnated with an
aerosol forming substance or substances. This embodiment 40  includes a
void space 97 between the fuel element 10 and the substrate 30. The portion
of the foil lined tube 14 surrounding this void space includes a plurality
of peripheral holes 100 which permit sufficient air to enter the void space
to provide  appropriate pressure drop. As shown in  Figures 3 and 3A,  the
beat conducting means includes a conductive rod 99 and  the foil lined tube
14. The rod 99,. preferably formed of aluminum, has at least one,
preferably from 2 to 5, 45  peripheral grooves 96 therein, to allow air
passage through the  substrate. The  article of  Figure  3 has the
advantage that the air introduced into the void space 97 contains less
carbon oxidation products because it is not drawn throughthe burning fuel.
The embodiment illustrated in Figure 4 includes a fibrous carbon fuel
element 10 such as  carbonized cotton or rayon. The fuel element includes a
single axial hole 16. The substrate 38 of the aerosol generator 50  is a
granular, thermally stable  carbon. A mass of tobacco 28 is located
immediately behind the substrate. This article  is provided with  a
cellulose acetate tube 40, in place of the  foil lined tube of previous
embodiments. This tube 40. includes  an annular section  42 of celulose
acetate  tow surrounding an optional plastic, e.g., polypropylene tube  44
At  the  mouth end 15 of this element there is a.low efficiency cellulose
acetate filter plug 45. The entire length   of the article is wrapped in
cigarette-type paper 46. cork or white 55  ink coating  48 may be used on
the mouth end to simulate tipping. A foil strip 50 is located on the inside
of the paper, toward  the fuel end   of the article .This strip  preferably
extends from the rear portion of the fuel element to the mouth end of the
tobacco charge 28 It may be integral with the paper or it may be a separate
piece applied before the paper overwrap. 5    EP 0 336 458 B1 The
embodiment of Figure 5 is similar to that of Figure 4. In this embodiment,
the aersol generating means 12 is formed by an aluminum macrocapsule 52
which is filled with a granular substrate or, as shown in the drawing, a
mixture of a granular substrate 54, and tobacco 56. The macrocapsule 52 is
crimped at its ends 58, 60 to enclose the material and to inhibit migration
of the aerosol former. The crimped end 58,at 5  the fuel end, preferably
abuts the rear end of the  fuel element to provide for conductive heat
transfer.A void space 62 formed by end 58 alsohelps  to inhibit migration
of the aerosol former to the fuel  Longitdinal passageways 59 and 61  are
provided to permit the passage of air and the aerosol forming substance.
Macrocapsule 52 and fuel  element 10 may be united by a conventional
cigarette paper 47 as illustrated in the drawing, by a perforated ceramic
paper  or a foil strip. If cigarette paper is used, a strip 64 near the
rear 10  end of the fuel should be printed or treated with sodium silicate
or  other known materials which cause the paper to extinguish. The entire
length of the article is overwrapped with conventional cigarette paper 46.
Figure 6 illustrates another embodiment having a pressed carbon fuel plug
10 In this embodiment, the fuel element has a tapered lighting end 11 for
easier lighting and  a tapered rear end  9 for easy  fitting into a tubular
foil wrapper 66. Abutting  the rear end of the fuel element is an aluminum
disc 68 with a center hole 15  70. A second,. optional aluminum disc 72
with hole 74 is located at the mouth end of the aerosol generator 12. In
between is a zone 76 of a particulate substrate and a zone 78 of tobacco.
The foil wrapper 66 in which the fuel element is mounted extends back
beyond the second aluminum disc 72. This embodiment also includes a hollow
cellulose acetate rod 42 with an internal polypropylene tube 44, and a
cellulose acetate filter plug 45. The entire length of the article is
preferably wrapped with cigarette paper 46. 20     The embodiment shown in
Figure 7 illustrates the use of a substrate 80 embedded within a large
cavity 82 in fuel element 10. In this embodiment  the fuel element
preferably is formed from an extruded carbon, and the substrate 80 usually
is a relatively rigid, porous material. The entire length of the article is
wrapped 



with conventional cigarette paper 46.  This   embodiment  may also include
a foil strip   84 to couple  fuel element 10 to the cellulose acetate tube
40 and to  help extinguish the fuel. 25     The embodiments shown in
Figures 8,and 9 include a nonburning insulating jacket 86  around   fuel
element 10 to insulate and concentrate the heat in the fuel element. These
embodiments  also  help to reduce any fire causing potential of the burning
fire cone. In the embodiment shown in  Figure 8, both fuel element 10 and
substrate 30  are  ocated within  an annular jacket or tube 86 of
insulating fibers, such as ceramic  (e.g., glass) fibers. Nonburning
carbon or 30  graphite fibers may be used in place of ceramic- fibers.
Fuel element 10 is preferably an  extruded carbon plug having a hole 16. in
the illustrated embodiment, the lighting end 11 extends slightly beyond the
edge of jacket 86 for ease of lighting. Substrate 30 is a solid porous
carbon material although other types of substrates may be used. The
substrate and the   rear portion ofthe  fuel element are surrounded by a
piece of aluminum foil 87. As  illustrated, this jacketed fuel/substrate
unit iscoupled to a mouthend piece such as 35  the elongated cellulose
acetate tube 40 shown in the drawing   with an overwrap of  conventional
cigarette paper 46. The jacket  86 extends to the mouth end of substrate 30
but may replace cellulose acetate rod 42.
.   - In the embodiment shown in.Figure 9, an aluminum macrocapsule 52 of
the type shown in Figure 5 is used to enclose a granular substrate 54 and
tobacco 56. This macrocapsule is preferably positioned entirely 40  within
the insulator jacket 86. In addition, the lighting end 11 of fuel element
10 does not protrude beyond the forward end of jacket 86. Preferably, the
macrocapsule and  the  rear portion of the fuel element are surrounded by a
piece of aluminum  foil  in a manner similar to that shown in Figure 8.
Alternatively, the aluminum foil 52 which surrounds the substrate is only
crimped at the mouth end. In such an embodiment, the rear end of the fuel
element may be inserted into one end of the foil and a 45  polypropylene
tube may be fitted over or placed in abutment with the  mouth end of, the
foil. The   entire assembly is overwrapped with fiberglass to a diameter of
a conventional cigarette.  - Upon lighting any of   the aforesaid
embodiments, the fuel element burns, generating  the.. heat  used to
volatilize the aerosol forming substance  or substances present in the
aerosol generating means. These volatile materials are then drawn toward
the mouthend, especially during puffing  and into  the user's mouth, 50
akin to the smoke of a conventional cigarette.
. Because the fuel element preferebly is   relatively short, the  hot,
burning fire cone is always close to the aerosol generating body, which
maximizes heat transfer to the aerosol generating means,  and resultant
production of aerosol, especially  when the preferred heat conducting
member is used in addition, the preferred insulating member tends to
confine direct, and concentrate the heat toward the central core of the 55
article, thereby increasing the heat transferred to the aerosol forming
substance. Because the aerosol forming substance is physically separate
from the fuel element it is exposed to substantially lower temperatures
than are present in the burning fire cone. This minimizes the possibility
of thermal degradation of the aerosol former.This also results in aerosol
production during puffing, but little or    EP 0 336 458 B1 no aerosol
produuction during smolder. In addition, the use of the preferred
carbonaceous fuel elements and a physically separate aerosol generating
means eliminates the presence of substantial pyrolysis or incomplete
combustion products and avoids the production of substantial sidestream
smoke. Because of the small size and burning characteristics of the
preferred carbonaceous fuel element 5  employed in the present invention,
the  fuel element usually begins burning over substantially all of its
exposed length within a few puffs. Thus, the portion of the fuel element
adjacent to the aerosol generating means becomes hot quickly, which
significantly increases heat transfer to the aerosol  generating means,
especially during the early and  middle  puffs. Because the preferred fuel
element is short, there is never a long section of nonburning fuel to act
as a heat sink, as was common in previous thermal aerosol articles. 10
Heat transfer, and therefor aerosol delivery also is enhanced by the use of
holes through the fuel which draw hot air to the aerosol generator
especially during puffing. In the preferred embodiments of the invention,
the short carbonaceous fuel element heat conducting member, insulating
means, and passages in the fuel cooperate with  the aerosol generator
toprovide a system which is capable  of producing substantial quantities of
aerosol, on virtually every puff. The..close 



15  proximity of the fire cone to the aerosol generator after a few puffs,
together with the insulating means, results in high heat delivery both
during  puffing and during the relatively long period of smolder between
puffs. While not wishing to be bound by  theory, it is believed that the
aerosol generating means is maintained at a relatively high temperature
between puffs, and that the additional heat delivered during puffs, which
is 20  significantly increased by the hole or holes in the fuel element, is
primarily utilized to vaporize the aerosol forming substance. This
increased heat transfer makes more efficient use of the available fuel
energy, reduces the amount of fuel needed, and helps deliver early aerosol.
Further, the conductive heat transfer utilized in the present invention, is
believed to. reduce the carbon fuel combustion temperture which it is
further believed, reduces the CO/[err]ratio in the combustion products
produced by the fuel. See, e.g., G. 25  Hagg, General Inorganic Chemistry,
at p. 592 (John Wiley& Sons, 1969). Furthermore, by the appropriate.
selection of the fuel element, the insulating jacket  the paper overwrap,
and the heat conducting means, it is possible to control the burn
properties of the fuel source. This provides opportunities for control of
heat transfer to  the aerosol generator, which in turn, alters the number
of. puffs and/or the amount of aerosol delivered to the user. 30     In
general, the combustible fuel  elements which may b employed  in practicing
the invention are less than about 30 mm long. Advantageously the fuel
element is about 20 mm or less, preferably about 15 mm or less in length .
Advantageously, the diameter  of the  fuel element  is between about 3 and
8 mm, preferably about 4 to 5 mm. Th  density of the fuel elements employed
herein has ranged from about 0.5 g/cc to about 1,5 g/cc. Preferably, the
density  is greater than 0.7 g/cc., more preferably greater than 0.8 35
g/cc. Preferably, the fuel is provided  with one or more longitudinally
extending holes,.such.as holes 1 1 in Figures 1 through 5. These holes
provide porosity and increase early heat transfer to the substrate by
increasing the  amount of hot gases  which reach the substrate. The
preferred fuel elements employed herein are primarily formed of a
carbonaceous material. Carbonaceous fuel elements are preferably from about
5 to 15 mm, more preferably, from about 8 to 12 40  mm in length.
Carbonaceous fuel  elements having these. characteristics are sufficient to
provide fuel for at least about 7 to 10 puffs, the normal number of puff
generally obtained by smoking a conventional cigarette under FTC
conditions....... Preferably,  the carbon content of such a fuel element.
is at least 60 - 70%  most preferably at least about 80% or more by weight.
Excellent results have been achieved with fuel elements having  a  carbon
45  content of above above about 85%  by  weight. High carbon content fuels
are preferred because they produce minimal pyrolysis and incomplete
combustion products,  little or no visible sidestream smoke  and minimal
ash and have high heat capacity. However, lower carbon content fuel
elements, e.g., about 50 - 65 weight percent, are within the scope of this
invention, especially where a nonburning inert filler is used. Also, while
not preferred, other fuel  materials may be employed, such as tobacco
tobacco substitutes 50  and the like, provided that they they generate  and
conduct sufficient heat to the aerosol generating means to produce the
desired level  of aerosolfrom the aerosol forming material, as discussed
above. The density of the fuel used should be above about 0.5g/cc.
preferably above about 0.7 g/cc  which g/cc higher than the densities
normally  used in conventional smoking articles   Where such  other
materials  are,  used   it  is much preferred. to. include carbon in the
fuel, preferably in amounts of at least about 20   40% by weight  more 55
preferably at least about 50% by weight, and most preferably at least about
65 -70% by weight  the balance being being the other fuel components ,
including any binder burn modifiers moisture,etc. The carbonaceous
materials  used in or as the preferred fuel may be derived from virtually
any of the numerous carbon sources known to those skilled in the art..
Preferably, the. carbonaceous material is 7    EP 0 336 458 B1 obtained by
the pyrolysis or carbonization of cellulosic materials, such as wood,
cotton, rayon, tobacco coconut, paper, and the like, although carbonaceous
materials from other sources may be used. In most instances, the
carbonaceous fuel element should be capable of being ignited by a
conventional cigarette lighter without the use of an oxidizing agent.
Burning characteristics of this type may  generally be 5  obtained from a
cellulosic material which has been pyrolyzed at  temperatures between
about [err] to 



about 1000[err], preferably between about [err] to 'about [err] in an inert
atmosphere or under a vacuum. The pyrolysis time is not believed to be
critical, as long as the temperature at the center of the pyrolyzed mass
has reached the aforesaid temperature range for at least a few minutes.
However a slow pyrolysis, employing gradually increasing temperatures over
several hours is believed to produce a more uniform 10  material with a
higher carbon yield While undesirable in most cases, carbonaceous fuel
elements which"require the  addition of an oxidizing agent to render them
ignitable  by a cigarette lighter ,are within  the scope of this invention,
as are carbonaceous materials which  require the use of a glow retardant or
other type of combusion modifying agent. Such combustion modifying agents
are disclosed in many patents and publications and are known to 15  those
of ordinary skill in the art. The most preferred carbonaceous fuel elements
used in practicing the invention are substantially free of volatile organic
material. By that, it is meant that the fuel element is not purposely
impregnated or mixed with substantial amounts of volatile organic
materials, such as volatile aerosol forming or flavoring agents, which
could degrade in the burning fuel. However, small amounts of water, which
are naturally adsorbed by 20  the fuel, may be present therein. Similarly,
small amounts of aerosol forming substances may migrate from the aerosol
generating means and thus may also be present in the fuel element. A
preferred carbonaceous fuel element is a pressed or extruded carbon mass
prepared from carbon and a binder, by  conventional pressure forming or
extrusion techniques. A preferred activated carbon for such a fuel element
is PCB-G, and a preferred non-activated carbon is PXC, both available from
Calgon 25  Carbon Corporation, Pittsburgh, PA. Other preferred carbons for
pressure forming and/or extrusion are prepared from pyrolyzed cotton or
pyrolyzed papers. The binders which may be used in preparing such a fuel
element are well known in the art. A preferred binder is sodium
carboxymethylcellulose(SCMC), which may be  used alone, which is,preferred
or in conjunction with materials such as sodium chloride, vermiculite,
bentonite, calcium carbonate, and the like. 30  Other useful binders
include gus, such  as  guar gum, and other  cellulose derivatives  such as
methylcel- lulose and carboxymethylcellulose (CMC). A wide range of binder
concentrations can be utilized. Preferably, the amount of binder is limited
to minimize contribution of the binder to undesirable combustion  products.
On the other hand sufficient binder must be included to hold the fuel
element together during manufacture and use The amount used will thus 35
depend on the cohesiveness of the carbon in  the fuel element. If desired,
the aforesaid fuel elements  may be pyrolyzed after   formation, for
example,  to about 650[err] for two hours, to convert the binder to carbon
thereby forming a virtually 100% carbon fuel element. The fuel elements
employed  in the  present invention also . may. contain one  or more
additives to improve burning, such  as up to about 5. weight percent sodium
chloride to improve  smoldering characteris- 40  tics and as a glow
retardant. Also  up   to about 5, preferably 1 to. 2  weight percent of
potassium carbonate may be included to improve lightability Additives to
improve physical characteristics  such as clays like kaolins, serpentines,
attapulgites, and the  like also may be used. Another carbonaceous fuel
element is  a carbon fiber fuel, which may be prepared by carbonizing a
fibrous precursor, such as cotton,  rayon, paper, polyacrylonitile  and the
like. Generally, pyrolysis at from 45  about 65000 to 1000, preferably at
about [err], for about 30 minutes, in an inert atmosphere or vacuum, is
sufficient to produce a suitable carbon fiber with good burning
characteristics. Combustion modifying additives also may be added to these
fibrous fuels. The aerosol generating means used in practicing the
invention  is physically separate from the fuel element. By physically
separate it is  meant that the substrate  container or chamber which
contains the 5o  aerosol forming materials is not mixed with, or  a port
of,  the burning fuel element  As noted previously  this arrangement  helps
reduce or eliminate  thermal degradation of the aerosol forming substance
andthe presence of sidestream smoke. While not a part of the fuel,  the
aerosol generating  means is in a conductive heat exchange relationship
with the fuel element, and preferably abuts or is adjacent to the fuel
element. Preferably, the aerosol  generating means includes one or more
thermally stale materials which carry 55  one or more aerosol forming
substances As  used herein,  a thermally stable material is  one capable of
withstanding the high  temperatures e g [err] which exist near the fuel
without decomposition or burning. The use of such material is believed to
help maintain the simple "smoke" chemistry of the aerosol, as evidenced by
the lack of Ames activity   in the preferred embodiments  While  not
preferred  other aerosol 8 



EP 0 336 458 B1 generating means, such as heat rupturable microcapsules, or
solid aerosol forming substances, are within the scope of the invention,
provided they are capable of releasing sufficient aersol  forming vapors to
satisfactorily resemble tobacco smoke. Thermally stable materials which may
be used as a substrate or carrier for  the aeosol  forming 5  substance are
well known to those  skilled  in the art. Useful substrates should be
porous and  must be capable of retaining an aerosol forming  compound when
not in use and capable of releasing a potential aerosol forming vapor upon
heating by the fuel element.                      - Useful thermally stable
materials include thermally stable  adsorbent carbons,  such as porous
grade carbons, graphite, activated,or nonactivated carbons, and the like.
Other suitable materials 'include 10  inorganic solids such as ceramics
glass, alumina, vermiculite, clays such as bentonite, and the like. The
currently preferred substrate materials  are carbon felts, fibers, and mats
activated  carbons  and porous carboris such as PC 25  and  PG-60
available from Union Carbide   as well as 'SGL carbon available from
Calgon. Depending upon the particular aerosol generating means employed
herein, the composition and 15  configuration thereof may generally be
selected from particulate fibrous, porous blocks, solid blocks with one or
more axially extending passageways therethrough, and the like. Substrates,
especially particulates, may be placed within a container, preferably
formed from a metallic foil. The aerosol generating means used in the
invention is usually located no more than about 60 mm, preferably no more
than 30 mm, most preferably nc. more than 15 mm from the lighting end of
the fuel 20  element. The aerosol generator may vary in length from about 2
mm to about 60 mm, preferably from about 5 mm to 40 mm, and most preferably
from about 20 mm to 35 mm. If a non-particulate substrate is used, it may
be provided with one or more holes, to increase the surface area of the
substrate, and to increase air flow and heat transfer. The aerosol forming
substance.or substances used. in the invention must be capable  of forming
an 25  aerosol at the temperatures present in the aerosol generating means
when heated by the burning fuel element. Such substances preferably will be
composed of carbon, hydrogen and oxygen, but they may include other
materials. The aerosol forming substances can be in solid, semisolid  or
liquid form. The boiling pointof the substance and/or the mixture of
substances can range up to about [err] Substances having these
characteristics include polyhydric alcohols, such as glycerin and propylene
glycol, as  well as 30  aliphatic esters of mono , di-,  or poly-carboxylic
acids, such as methyl stearate, dodecandioate   dimethyl
tetradodecandioate, and others.                 . Preferably the aerosol
forming substances will include a mixture of a high boiling   low  vapor
pressure substance and a  low boiling, high  vapor pressure substance. Thus
on early puffs, the low  boiling substance will provide most of the initial
aerosol, while  when the temperature in the aerosol generator increases,
the 35  high boiling substance will  provide most of the aerosol. The
preferred aerosol forming substances are polyhydric alcohols  or mixtures
of  polyhydric alcohols. Especially preferred aerosol formers are selected
from glycerin, propylene  glycol,  triethylene glycol, or mixtures thereof.
The aerosol forming substance may be dispersed on or within the aerosol
generating means in a 40  concentration  sufficient to permeate or. coat
the substrate  carrier, or container. For example  the aerosol forming
substance. may be applied  full ..strength or in  a dilute solution by
dipping, spraying,  vapor deposition, or similar techniques. Solid aerosol
forming components may be admixed with the substrate and distributed evenly
throughout prior to formation. While the loading of the aerosol forming
substance will vary from  carrier to carrier and from aerosol 45  forming
substance to aerosol forming substance, the amount of liquid aerosol
forming substances may generally vary from about 20 mg to  about 120 mg,
preferably from about 35 mg to about85 mg  and  most preferably from about
45 mg to about 65 mg  As much as possible of the aerosol former carried on
the aerosol generating means should be delivered to the user as WTPM.
Preferably, abo ababout  2 weight percent, more preferably above about  15
weight percent, and most preferably above  about  20  weight 50  percent of
the aerosol former carried on. the aerosol generating means is delivered
to.the user as  WTPM. 



The aerosol generating means  also may include one or more volatile
flavoring agents,such as  menthol, vanillin, artificial coffee, tobacco
extracts, nicotine, caffeine, liquors  and other  agents which impart
flavor to the aerosol. It also may include any other desirable volatile
solid or liquid materials. As previously pointed  out the smoking article
of the present invention also  may include a charge or 55  plug of tobacco
which may be used to  add  a tobacco flavor to the aerosol  Preferably  the
tobacco is placed at the. mouth end of the aerosol generating means, or  it
may be mixed with the carrier for the aerosol forming substance. Flavoring
agents  also may  be incorporated  into the article to flavor the aerosol
delivered to the user ..                  . 9    EP 0 336 458 B1 If a
charge of tobacco is employed; hot vapors are swept through the bed of
tobacco to extract and vaporize the volatile components in the tobacco,
without the need for tobacco combustion  Thus the user of this smoking
article  receives an aerosol which contains the qualities and flavors of
natural tobacco without the combustion products produced by  a conventional
cigarette 5      Alternatively, these optional agents may be placed between
the aerosol generating means and the mouthend, such  as in a separate
substrate  er chamber in the passage which leads from the aerosol
generating means to the mouthend, or in  the optional tobacco charge. If
desired, these volatile agents may be used in lieu of part,  or all, of the
aerosol forming substance, so that the article delivers a  nonaerosol
flavor or other material to the user. 10     Articles of the type disclosed
herein may be used or may be modified for use as  drug delivery articles,
for delivery of volatile pharmacologically or  physiologically' active
materials such  as   ephedrine, metaproterenol, terbutaline orthe like. The
heat conducting member' preferably employed in practicing this invention is
typically a metallic foil, such as aluminum foil, varying in thickness from
less than   about 0.01  mm to about 0.1 mm  or more. The is  thickness
and/or the type of conducting material may be varied to achieve virtually
any desired degree of heat transfer. As shown in the illustrated
embodiments, the heat conducting member preferably contacts or overlaps a
portion of the fuel element and the aerosol generating means, and may form
the container which encloses the aerosol forming substance. Insulating
members which may be used in accordance with the present invention
generally comprise 20  inorganic or organic fibers such as those made  out
of glass, alumina, silica, vitreous materials, mineral wool, carbons
silicons  boron, organic polymers, cellulosics, and the like, including
mixtures of these materials. Nonfibrous insulating materials, such as
silica aerogel, pearlite, glass, and the like, formed in mats  strips or
other shapes, may also be used. Preferred insulating members are resilient,
to help simulate  the feel of a conventional cigarette. These materials act
primarily as an insulating jacket, retaining and directing a 25 significant
portion of the heat formed  by the burning fuel element to the aerosol
generating means  Beause the insulating jacket becomes hot adjacent to the
burning fuel element, to a limited extent, it also may conduct heat toward
the aerosol generating  means. Currently preferred insulating materials
include ceramic fibers, such as  glass fibers Two especially preferred
glass fibers are available  from the Manning Paper Company  of Troy,  New
York, under the 30  designations, Manniglas 1000 and Manniiglas 1200.
Generally the insulating fiber is wrapped over    at leasta portion of the
fuel element and any other desired portion .of'the article  to a final
diameter of from about 7 to 8 mm. Thus, the preferred thickness  of the
insulating layer is from about 0.5  mm to 2,5 mm  preferably, from about 1
mm  to 2 mm. When  possible, glass fiber materials having a low softening
point, e.g,. below about 650[err], are preferred. 35     When the
insulating means is fibrous there is preferably employed a barrier means at
the mouth end of the article. One such barrier means   comprises an annular
member of high density cellulose acetate tow which abutts the fibrous
insulating  means and which is sealed, preferably at the mouth end with,
for example, glue,to block air flow through the tow. In most embodiments of
the invention, thefuel/aerosol generating means combination will be
attached 40  to a mouthend piece, such -as a  foil lined paper or cellulose
acetate/plastic tubes illustrated in the figures, although a mouthend
piece may be provided separately,  e.g., in the form of a cigarette holder.
This element 



of the article provides .the passageway which channels the vaporized
aerosol .forming substance -into the mouth of the  user. Due to its length,
preferablyabout 50 to 60 mm or more, it also keeps the hot fire cone away
from the mouth and fingers of the  user.  . 45     Suitable mouthend pieces
should be  inert with respect to the aerosol forming substances, should
have a water or liquid  proof inner layer, should offer minimum aerosol
loss by condensation or  filtration -and should be capable of withstanding
the  temperature at the interface with the other elements   of the article
Preferred mouthend pieces include the foil lined tube  of Figures 1 - 3 and
the cellulose-acetate tube employed in the embodiments of Figures 4 - 9.
Other suitable mouthend pieces will be apparent to those of 50   ordinary
skill in the art. The mouthend pieces of  the invention may include an
optional "filter" tip, which is  used to give the article the appearance of
the conventional filtered cigarette. Such filters include low density
cellulose acetate filters and hollow or baffled plastic filters such  as
those made of polypropylene In addition, the entire length of article or
any portion thereof may be overwrapped with cigarette paper. 55     The
aerosol produced by the preferred articles of the present invention is
chemically simple, consisting essentially of air, oxides of carbon, the
aerosol which carrie  any desired flavorants or other desired volatile
materials, water, and trace amounts of other r aterials. The wet total
particulate matter (WTPM)  produced by the preferred articles of this
invention has no mutagonic activty as measured bythe Ames test, i.e., 10
EP 0 336 458 B1 there is no significant dose response relationship between
the WTPM of the present invention and the number of revertants occurring in
standard test microorganisms exposed to such products According to the
proponents of the Ames test, a significant dose dependent response
indicates the presence of mutagenic materials in the  products tested  See
Ames et al, Mut. Res. 31:347-364 (1975); Nagas et al., Mut. Res., 5  42:335
(1977). A further benefit from the preferred embodiments of the present
invention is the relative lack of ash produced during use in comparison to
ash from a conventional cigarette. As the preferred carbon fuel source is
burned, it is essentially converted to oxides of carbon  with relatively
little  ash generation, and thus there is no need to dispose of ashes while
using the article 10     The smoking article of the  present invention will
be further illustrated with reference to the  following examples which aid
in the understanding of the present invention, but which are not to be
construed as limitations thereof. All percentages reported herein, unless
otherwise specified, are  percent by weight. All temperatures are expressed
in degree Celsius and are uncorrected  In all instances the smoking
articles have a diameter of about 7 to 8mm, the diameter of a conventional
cigarette. Example 1 A smoking article was constructed in accordance with
the embodiment of Figure 1. The fuel element was a 25 mm long piece of blow
pipe charcoal, with five 0.040 in. (1.02 mm) longitudinal passageways 20
made with a number 60 drill bit.. . The charcoal weighed 0.375 g. The fuel
element was wrapped with conventional treated cigarette paper. The
substrate was 500 mg of glass beads (0.64 in. [1.63 mm] average diameter)
having two drops, approximately 50 mg, of glycerol coated on their surface.
When packed into the tube, this substrate was about 6.5 mm long. The foil
lined tube consisted of a 0.35. mil .(0.0089 mm) layer of aluminum foil
inside a 425  mil (0.108 mm) layer  of white spirally wound  paper. This
tube 25  surrounded the rear 5 mm of the fuel element. A short (8 mm) piece
of cellulose acetate with four  grooves around the periphery  was used to
hod   the glass beads against the  fuel source. An  additional grooved
cellulose acetate filter piece of 8 mm length was inserted into the mouth
end of the tube to give the appearance of a conventional cigarette. The
overall length of the article was about 70 mm. Models of this type
delivered considerable aerosol on the lighting puff, reduced amounts of
aerosol on 30  puffs  2 and  3, and good  delivery of  aerosol  on puffs 4
through 9. Models of this  type generally yielded about 5-7 mg of wet total
particulate matter  (WTPM)  when machine smoked under FTC smoking
procedures of a 35 ml puff volume, a two second puff duration, and a 60
second  puff frequency. Example 2 A. Four smoking articles were.
constructed with 10mm long pressed carbon fuel elements and glass 



bead substrates. The fuel elements were formed from 90% PCB-G and 10% SCMC,
at about 5000 pounds (2273 kg) of applied load with the tapered lighting
end illustrated in Figure 2A. A single 0.040 in (1.02 mm) hole was formed
down the center of each element. Three of the four fuel sources were 40
wrapped with 8mm wide strips ofconventional cigarette paper. The fuel
elements were inserted about 2 mm into 70 mm long sections of the foil
lined tube described in Example 1. Glass beads coated with the amount of
glycerol indicated in the following table, were  inserted into the open end
of the foil lined tube and were held against the fuel element by 5 mm long
foamed polypropylene filters having a series of longitudinally extending
peripheral grooves. A 5 mm long low efficiency cellulose acetate filter
piece was 45    inserted into the mouth end of each article These articles
were machine smoked under. FTC smoking conditions and the wet total
particulate matter (WTPM) was collected on a series of Cambridge pads. The
results of these experiments are reported in Table l.
- 50 55    EP 0336 458 B1 TABLEI 1 Glass Beads (wt)  Aerosol Former (wt)
WTPM (mg)/Puffs 5                                    1-3   4-6  7-9   10-12
Total A       400.4 mg40.5 mg   8.                1   4.5  0.9    0
13.5 B*      405.6 mg           59.4 mg        10.2   1.9  0.7    0
12.8 C       404.0 mg           60.6 mg         7.6   6.9  0.4    0
14.9 D       803.8 mg           81.0 mg5.9   2.5   3.7   0.9    13.0 10
*The fuel rod in this model was not wrapped with cigarette paper. B. Three
smoking articles similar to those described in Example 2A were constructed
with 20 mm long blowpipe charcoal fuel elements of the type described in
Example 1. These articles were machine 15 smoked under FTC smoking
conditions, and the WTPM was collected on a series of Cambridge pads. The
results of these tests are reported in Table II. TABLE II 20 Glass Beads
(wt)  Aerosol Former (wt)         WTPM (mg)/Puffs 1-3  4-6  7-9   10-12
Total E   402.4 mg              60.6 mg        0.1   5.4   6.2   0.6
12.3 25          F      404.7 mg         63.1 mg        0.5   0.9  2.2
3.1       7.0 G      500.0mg            50.0 mg        0.3   2.9   3.0    0
6.2 *The fuel rod in this model was not wrapped with cigarette paper. 30
Example 3                                       . A. Four smokingarticles
were .constructed as shown in Figure 2 with a 10 mm pressed carbon fuel
element having the tapered lighting end illustrated in Figure 2A. The fuel
element was made from 90% 35    PCB-G carbon and 10% SCMC at about 5000
pounds (2273 kg) of applied load. A 0.040 in (1.02 mm) hole was drilled
down the 'center of the element. The substrate for the  aerosol former  was
cut and machined to shape from PC-25, a porous carbon sold b  Union Carbide
Corporation Danbury  CT  The substrate in  each article was about 2.5 mm
long, and about 8 mm in diameter. It was loaded with an average of about 27
mg of a 11 propylene glycol-glycerol mixture. The foil lined tube mouthend
piece 40    of the same type as used in Example 1, enclosed the rear 2 mm
of the fuel element and the substrate. A plug of Burley tobacco, about 100
mg was placed against the mouth end of the substrate. A short, about 5-9
mm,  baffled polypropylene filter piece was places in the mouth end of the
foil lined tube. A 32 mm length of a cellulose acetate filter with a hollow
polypropylene tube in the core was placed between the tobacco and the
filter piece. The overall length of each article was about 78 mm. 45    B.
Six additional articles were constructed substantially as in Example 3A,
but the substrate length was 



increased to 5 mm, and  a 0.040 in (1.02 mm) hole was drilled through the
substrate. In addition, these articles did not have a cellulose
acetate/polypropylene tube  About 42 mg of the propylene glycol- glycerol
mixture was applied to the substrate. In addition, two plugs of Burley
tobacco, about 100-150 mg each, were used. The first was placed against the
mouth end of the substrate, and the second one 50    was placed against the
filter piece. C. Four additional articles were constructed substantially as
in Example 3A, except that an approximately 100  mg plug of flue-cured
tobacco containing about six percent by weight of diammonium mon- ohydrogen
phosphate was used in lieu of the plug of Burley tobacco. D. The smoking
articles from Examples 3A-C were tested using the standard Ames Test. See
Ames, et 55    al., Mut. Res;, 31:347-364   (1975)as modified by Nagas et
al., Mut. Res., 42:335 (1977)   and .113 73- 215 (1983). The samples 3A and
C were "smoked" on a conventional cigarette smoking machine using the
conditions of a 35  ml  puff  volume  a two second puff duration, and a 30
second puff frequency, for ten puffs. The smoking articles of Example 3B
were smoked in the same manner except that a 60 12    EP 0 336 456 B1
second puff frequency was used. Only one filter pad was used for each group
of articles This afforded the following wet total particulate matter (WTPM)
for the indicated groups of articles: WTPM                    .  - Example
3A   63.4 mg 50.6 mg Example 3C   69.2 mg 10                              -
The filter pad for each of the aboveexamples containing the collected WTPM
was shaken for 30 minutes in DMSO to dissolve the  WTPM Each sample was
then diluted to a conentratin of 1 mg/ml and used 'as is" in the Ames
assay. Using the procedure of Nagas et al.  Mut. Res. 42:335-r342 (1977), 1
mg/ml concentrations of WTPM were admixed with the S-9 activating system,
plus the standard Ames bacterial cells, and incubated at [err] for twenty
minutes. The bacterial strain used in this Ames assay was Salmonella
typhimurium, TA 98. See Purchase et al., Nature, 264:624-627 (1976). Agar
was then added to the mixture, and plates were prepared. The agar plates
were incubated for two days at [err] and the resulting cultures were
counted. Four plates were run for each dilution and the standard deviations
of the colonies were compared against a pure DMSO control culture. As shown
in Table III, there was no mutagenic activity caused by the WTPM obtained
from any of the smoking articles tested. This can be ascertained by
comparison of the mean number of revertants per plate with the mean number
of revertants obtained from the control (0 ug WTPM/Plate). For mutagenic
samples, the mean number of revertants per plate will increase with
increasing doses. 25 30 35 40 50 55 1 3    EP 0 336 456 B1 TABLE III
Example 3A Dose (ug WTPM/Plate)    Mean Revertants/Plate  S.D.* Control
0           49.3            3.4 33            51.3            9.1 



66             50.5            7.0 10                                    99
50.8            5.2 132             51.5            5.3 165
53.8           10.1 198            48.3            4.6 Example 3B 15
Dose (ug WTPM/Plate)    Mean Revertants/Plate  S.D. Control         0
56             10.5 31.5            40              7.8 63
48.3            6.3 20                                     94.5
54.0            8.4 126              39              4.7 157.5
42.5            9.3 189              43              9.1 25
Example 3C Dose (ug WTPM/Plate)    Mean Revertants/Plate  S.D.* Control
0             48.3            5.7 36             50.3            9.9 72
49.0            3.9 30 108             55.3            4.5 144
43.0            6.4 180             42.3            8.8 216
44.3            7.8 35                     *Standard Deviation Example 4 40
Five smoking articles were constructed as shown in Figure 2. Each article
had a 10 mm pressed carbon fuel source as described in Example 3A. This
fuel element was inserted 3 mm into one end of a 70 mm long aluminum foil
lined tube of the type described in Example 1. A 5 mm long carbon felt
substrate, cut from rayon carbon felt sold by Fiber Materials, Inc., was
butted against the fuel source. This substrate was loaded with an average
of about 97 mg of a 1:1 mixture of glycerin and propylene glycol, about 3
mg of nicotine, and about 0.1 mg of a mixture of flavorants. A 5 mm long
section of blended tobacco was butted against the mouth end of the
substrate. A 5 mm long cellulose acetate filter piece was placed in the
mouth end of the foil lined tube. These articles were machine smoked under
the FTC conditions. The aerosol from these articles was collected on a
single Cambridge pad (133.3 m g WTPM), diluted in DMSO to a final
concentration of 1 mg 50 WTPM per ml and tested for Ames activity as
described in Example 3D using each of the following strains: Salmonella
typhimurium TA 1535, 1537, 1538 98, and 100. As. shown in Table IV there
was no mutagenic activity caused by the WTPM collected from the articles
tested. 14    EP 0 336 458 B1 TABLE IV TA 1535                     TA 1537
Dose    Mean                        Mean Revertants Control    0        16
control 25       13                 25 50  14            50 75      17
75 



100       14                100 125      13                  125 150
12                150 15                                 TA 1538
TA 98 Dose            Mean          Dose         Mean Revertants
Revertants Control    0        15      Control     0 20 50       22
50 75       15                  5 100       20                100 125    19
125 25                                   150        19                150
TA 100 Dose         Mean Revertants 30 Control   0       110 25      100 35
100      107 125                   108 [err] 40 Example 5 45     A smoking
article was built as shown in Figure 2 with a 10 mm pressed carbon fuel
plug having the configuration shown in, Figure 2A, but with no tobacco. The
fuel element was made from a mixture of 90% PCB-G activated carbon and 10%
SCMC as a binder at about 5000 pounds (2273 kg) of applied load. The fuel
element was provided with a 0.040 in (1.02 mm) longitudinal passageway. The
substrate was a 10 mm long porous carbon plug made from Union Carbide's
PC-25. It was provided with a 0.029 in. (0.74 mm) 50  drilled axial hole,
and was loaded with 40 mg of a (1:1) mixture of propylene glycol and
glycerol. The foil lined tube, as in Example 1, encircled the rear 2 mm of
the fuel element and formed the mouthend piece. The article did not have a
filter tip, but was overwrapped  with conventional cigarette paper. The
total length of the article was 80 mm. The average peak temperatures for
this article are shown for both "puff" and "smolder" in Figure 10. 55  As
shown, the temperature declines steadily between the rear end of the fuel
element and mouthend. This assures the user of no unpleasant burning
sensation whenusing a product of this invention. 15    EP 0 336 458 B1
Example 6 A smoking article was constructed in accordance with the
embodiment of Figure 3. The  fuelelement was a 19 mm long piece of blowpipe
charcoal, with no longitudinal passageways. Embedded 15 mm into 5  the fuel
element was a 1/8 in. (3.2 mm) diameter aluminum rod, 28 mm in length. Four
9 mm x 0.025 in. (0.64 mm) peripheral grooves, spaced 90[err] apart were
cut into the portion of the aluminum rod which pierced the substrate. The
substrate was Union Carbide P0-25 carbon 8 mm in length. The grooves in the
aluminum rod extended about 0.5 mm beyond the end of the substrate toward
the fuel. 'The substrate was loaded with 150 mg of glycerol. The foil lined
tube, which was the same as in Example 1, enclosed a 10  portion of the
rear of the fuel element A gap was left between  the non-burning end of the
fuel element and the substrate. A series of holes were cut through the foil
lined tube in this gap region to 'allow for air flow. A similar smoking
article was constructed  with  a pressed carbon fuel plug. Example 7 A
smoking article was constructed as shown in Figure  4 with a fuel source of
carbonized cotton fiber. 



Four slivers of cotton were tightly braided together with cotton string to
form a rope with a diameter of about 0.4 in. (10.2 mm). This material was
placed in a nitrogen atmosphere furnace which was heated to 950[err]. It
took about 1 1/2 hours to reach that temperature, which was then held for
1/2 hour. A 16 mm piece was cut 20 from this pyrolyzed material to be used
as the fuel element. A 2 mm axial hole 16 was made through the element with
a probe. The fuel element was inserted 2 mm into a 20 mm long foil lined
tube of the type described in Example 1. 100 mg of Union Carbide PC-25, in
granular form, containing 60 mg of a 1:1 propylene glycol-glycerol mixture,
was inserted into the foil lined tube. A 5mm long plug of tobacco, about 60
mg, was located immediately behind the granular substrate in the foil lined
tube. A 48 mm  long annular 25  cellulose acetate tube with an internal 4.5
mm l.D. polypropylene tube was inserted about 3 mm into the foil lined
tube. A second foil lined tube, 50 mm in length, was inserted over the
cellulose acetate  tube. until it abutted against the 20 mm foil lined tube
A 5 mm long  cellulose acetate filter plug was inserted into the end of
this second foil lined tube. The overall length was 84 mm. When lit, this
article produced substantial amounts of aerosol.throughout the first  six
puffs with a tobacco flavor. 30 Example 8 A smoking article was constructed
as shown in Figure 5 with a15 mm long fibrous fuel element substantially as
described in Example 7.  The macrocapsule 52 was formed from a 15 mm  long
piece of 4 35  mil (0.10 mm) thick aluminum foil, which was crimped to form
a 12 mm long capsule. This macrocapsule was loosely filled with 100 mg of
granulated PC-60, a carbon obtained from Union Carbide, and 50 mg of
blended tobacco. The granular carbon was impregnated  with 60 mg of a 1:1
mixture of propylene glycol and glycerol.. The macrocapsule  the fuel
element, and the mouthend piece were united by an 85 mm long piece  of
conventional cigarette paper 40 Example 9 A smoking article was constructed
in accordance with   the embodiment of Figure 6 with a 7 mm long
pressed.carbon fuel element containing 90% PXC carbon and 10% SCMC. The
longitudinal passageway 45  was 0.040 in. (1.02 mm) in diameter. This fuel
plug was inserted into a 17 mm long aluminum foil lined tube so that 3 mm
of the fuel element was inside the tube. An 8 mm diameter disc of 35
mil(0.089 mm) aluminum foil, with a 0.049 in. (1.24 mm) diameter center
hole, was inserted into the other end of thetube and butted against the end
of the fuel source. Union Carbide PG-60. carbon was granulated and sieved
to a particle size of -6 to + 10 mesh. 80 mg of so  this material was used
as the substrate, and. 80 mg of a 1:1 mixture of glycerin and propylene
glycol was loaded on this substrate. The impregnated granules were inserted
into the foil tube and  rested against the foil disk on the end of the fuel
source  50 mg of blended tobacco was loosely placed against the substrate
granules. An additional foil  disk with a 0.049 in. (1.24 mm) central hole
was inserted into the foil tube on the mouth end of the tobacco. A long
hollow cellulose acetate rod with a hollow polypropylene tube as 55
described in Example 7 was inserted  3 mm into the foil lined  tube  A
second foil lined tube was inserted over the cellulose acetate rod against
the end of the 17 mm foil lined tube. This model delivered 11.0 mg  of
aerosol in the first three puffs when "smoked" under. FTC  conditions.
Total aerosol delivery for nine puffs  was 24.9 mg.. 16    EP 0 336 458 B1
Example 10 A smoking article-having the fuel element and substrate
configuration of Figure 7 was made using a 15 mm long annular pressed
carbon fuel element with an inner diameter of about 4 mm and an outer
diameter 5  of about 8 mm. The fuel was made from 90% PCB-G activated
carbon and 10% SCMC. The substrate was a 10 mm long piece formed of Union
Carbide PC-25 carbon with an external diameter of about 4 mm. The
substrate, loaded with 55 mg of a 1:1 glycerin/propylene glycol mixture,
was inserted within the end of the fuel closer to the mouth end of the
article. This fuel/substrate combination was inserted 7 mm into a 70 mm
foil lined tube which had a short cellulose acetate filter at the mouthend.
The length of the article was about 10  77 mm. 



The article delivered substantial amounts of aerosol on the first three
puffs  and  over the useful life of the fuel element. Example 11
- A modified version of the smoking article of Figure 9 was made as
follows: A 9.5 mm long carbon fuel source with a 4.5 mm diameter and a 1 mm
diameter longitudinal passageway was extruded from a mixture of 10% SCMC,
5% potassium carbonate, and 85% carbonized paper mixed with 10% water. The
mixture had a dough-like consistency and was fed into an extruder. The
extruded material was cut to length after 20  drying at 80[err] overnight.
The macrocapsule was made from a 22 mm long piece of 0.0089 mm thick
aluminum formed into a cylinder of 4.5 mm l.D. The macrocapsule was filled
with (a) 70 mg of vermiculite containing 50 mg of a 1:1 mixture of
propylene glycol and glycerin, and (b) 30 mg of burley tobacco to which 6%
glycerin and 6% propylene glycol had been added. The fuel source and
macrocapsule. were joined by  inserting the fuel source about 2 mm into the
end of the macrocapsule. A 35  mm long 25  polypropylene tube of 4.5 mm
I.D. was inserted in the other end of the macrocapsule  The  fuel source,
macrocapsule and polypropylene tube  were thus joined to form a 65 mm long,
4.5 mm   diameter segment This segment was wrapped with several layers of
Manniglas 1000 from Manning Paper Company until a circumference of 24.7 mm
was reached  The unit was then combined with a 5 mm long cellulose  acetate
filter and wrapped with cigarette paper. When  smoked under FTC conditions,
the article delivered 8 mg  of 30  WTPM over the initial three  puffs; 7
mg WTPM over puffs 4-6; and 5 mg WTPM over puffs 7-9. Total aerosol
delivery over the 9 puffs was 20  mg. When placed horizontally on  a.piece
of tissue paper, the article did not ignite or even scorch the tissue
paper. Claims 35 1. A cigarette type smoking  article having a mouth end
(15) and including a fuel element (10) comprising primarily carbon as such
and having a lighting end and a rear end, and a physically separate aerosol
generating means (12; 38; 80; 30; 52, 54) comprising an aerosol forming
material, said aerosol generating means being disposed between the lighting
end of the fuel  element 40     and the mouth end (15), characterized in
that a charge of tobacco (28) is located between the rear end of the fuel
element (10) and the mouth end (15) of the article and is physically
separate from the aerosol generating means (12; 38; 80; 30; 52, 54), and
that said fuel element is about 20 mm or [err] in length prior to smoking
and is structured and arranged to burn throughout smoking to generate heat
to volatilize aerosol forming material during 45     puffing throughout
smoking of the article. 2. A cigarette type smoking article having a mouth
end (15) and including a fuel element (10) comprising primarily, carbon as
such and having, a lighting end and a  rear end and a physically separate
aerosol generating means (12;38; 80;30; 52, 54) comprising an aerosol
forming 50     material and being disposed between the rear end of the fuel
element (10) and the mouth end (15), characterized by a fibrous insulating
member (86) surroundin at least a portion of the fuel element (10) and a
charge of tobacco (56) located between the rear end of the fuel element
(10) and the mouth end (15) of the article and being physically separate
from the aerosol generating means (12; 38; 80; 30; 52, 54). 3. A cigarette
type smoking article having a mouth end (15) and including a fuel element
(10) comprising primarily carbon as such and having a lighting end and a
rear end, and a physically separate aerosol generating means (12;38; 80;
30; :52, 54) comprising an aerosol forming 17    EP 0 336 458 B1 *   C   L
M   S   * Example 10 A smoking article  having the fuel element and
substrate configuration of Figure 7 was made using a 15 mm long annular
pressed carbon fuel element with an  inner diameter of about 4 mm and an
outer diameter 5  of about 8 mm. The fuel was made from 90% PCB-G activated
carbon and 10% SCMC. The substrate was a 10 mm long piece formed of Union
Carbide PC-25 carbon with an external diameter of about 4 mm. The 



substrate, loaded with 55 mg of a 1:1 glycerin/propylene glycol mixture,
was inserted within the end of the fuel closer to the mouth end of the
article  This fuel/substrate combination was inserted 7 mm  into a  70 mm
foil lined tube which had a short cellulose acetate filter at the mouthend.
The length of the article was about 10 77 mm. The article delivered
substantial amounts of aerosol on the first three puffs, and over the
useful life of the fuel element. Example 11 15 A modified version of the
smoking article of Figure 9 was made as follows: A 9.5 mm long carbon fuel
source with a 4.5 mm diameter and a 1 mm diameter longitudinal passageway
was extruded from a mixture of 10% SCMC, 5% potassium carbonate, and 85%
carbonized paper mixed with 10% water. The mixture had a dough-like
consistency and was fed into an extruder. The extruded material was cut to
length after 20  drying at 80[err] overnight. The macrocapsule was made
from a 22 mm long piece of 0.0089 mm thick aluminum formed into a cylinder
of 4.5 mm l.D. The macrocapsule was filled with (a) 70 mg of vermiculite
containing 50 mg of a 1:1 mixture of propylene glycol and glycerin, and (b)
30 mg of burley tobacco to which 6% glycerin and 6% propylene glycol had
been added. The fuel source and macrocapsule were joined by inserting the
fuel source about 2 mm into the end of the macrocapsule. A 35 mm long 25
polypropylene tube of 4.5 mm l.D. was inserted in the other end of the
macrocapsule. The fuel source, macrocapsule and polypropylene tube were
thus joined to form a 65 mm long, 4.5 mm  diameter segment. This segment
was wrapped with several layers of Manniglas 1000 from Manning Paper
Company until a circumference of 24.7 mm was reached. The unit was then
combined with a 5 mm long cellulose acetate filter and wrapped with
cigarette paper. When smoked under FTC conditions, the article delivered 8
mg of 30  WTPM over the initial three puffs; 7mg WTPM over puffs 4-6; and 5
mg WTPM over puffs 7-9. Total aerosol delivery over the 9 puffs was 20 mg.
When placed horizontally on a piece of tissue paper the article did not
ignite or even scorch the tissue paper. Claims 1. A cigarette type smoking
article having a mouth end (15) and including a fuel element (10)
comprising primarily carbon as such and having a lighting end and a rear
end, and a physically separate aerosol generating means (12; 38;  80; 30;
52, 54) comprising an aerosol forming material, said aerosol generating
means being disposed between the lighting end of the fuel element 40
and the mouth end (15), characterized In that a charge of tobacco (28) is
located between the rear end of the fuel element (10) and the mouth end
(15) of the article and is physically separate from the aerosol generating
means (12; 38; 80; 30; 52, 54), and that said fuel element is about 20 mm
or [err] in length prior to smoking and is structured and arranged to burn
throughout smoking to generate heat to volatilize aerosol forming material
during 45     puffing throughout smoking of thearticle. 2. A cigarette type
smoking article having a mouth end (15) and including a fuel element (10)
comprising primarily carbon as such and having a lighting end and a rear
end and a physically separate aerosol generating means (12; 38; 80; 30; 52,
54) comprising an aerosol forming so     material and being disposed
between the rear end of the fuel element (10) and the mouth end (15),
characterized by a fibrous insulating member (86) surrounding at least a
portion of the fuel element (10) and, a charge of tobacco (56) located
between the rear end of the fuel element (10) and the mouth end (15) of the
article and being physically separate from the aerosol generating means
(12; 38; 80; 30; 52, 54). 55 3. A cigarette type smoking article having a
mouth end (15) and including a fuel element (10) comprising primarily
carbon as such and having a lighting end and a rear end, and a physically
separate, aerosol generating means (12, 38; 80; 30; 52, 54) comprising an
aerosol forming 17    EP 0 336 458 B1 material and being disposed between
the rear end of the fuel element (10) and the mouth end (15) 



characterized in that the fuel element (10)is about 20mm or less in length
prior to smoking and by: a fibrous insulating member (86) circumscribing at
least a portion of the fuel element (10)  .. 5  4. A cigarette type smoking
article having a mouth end (15) and including a fuel element (10)
comprising primarily carbon as such and having a lighting end and a rear
end, and a physically separate aerosol generating means (12; 38; 80; 30;
52, 54) comprising an aerosol forming material and being  disposed: etween
the rear end of the fuel element (10) and'the mouth end  (15),
characterized by a heat conducting  member' (14; 99; 50; 47; 52; 68, 66)
structured and  arranged to 10     transfer heat from the fuel element
'(10) to the aerosol generating means (12; 38;  80, 30; 52, 54) during
puffing and between puffs substantially throughout the time of the burning
of the fuel element (10), and a fibrous insulating member (86) surrounding
at least a portion of the fuel element (10). 5. A smoking article having a
mouth end (15) and including 15     a fuel element (10) comprising
primarily carbon as such and having a lighting end  and a rear end  and a
physically separate aerosol  generating means (12; 38: 80; 30; 52, 54)
comprising an aerosol forming material and being disposed between the rear
end of the fuel element (10) and the mouth end (15), characterized in that
the fuel element (10) is about 20 mm or less in length prior to smoking and
by a heat conducting member (14; 99; 50; 47, 52; 68, 66) structured and
arranged to transfer heat from the 20     fuel element (10) to the aerosol
generating means (12;  38; 80; 30; 52, 54) during puffing and between puffs
substantially throughout the time of the burning of the fuel element (10).
6. Article as claimed in  claim 5, wherein the heat,conducting member
comprises a container (66, 68, 72) overlapping the rear  portion  of the
fuel 25     element (10),  enclosing the aerosol  generating means (76),
and permitting the passage of air and the aerosol forming material  and
wherein. a charge of tobacco  (78) is located  between the rear end  of the
fuel element (10) and the mouth end (15) of the article. 30  7. Article as
claimed in claim 4, wherein                                      . the heat
conducting member comprises a..container overlapping the rear portion of
the fuel element, enclosing the aerosol generating , means, and permitting
the passage of air and the.. aerosol  forming material, and wherein a
charge of tobacco is located  between   the rear end of the fuel  element
and the mouth end of the 35     article. 8. Article as claimed in claim 1,
Wherein           .                         ' the aerosol generating means
(54) is disposed between the rear end of the fuel  element (10) and  the
mouth end (15) and enclosed by 40     a container (52) which permitts the
passage of air and of the aerosol forming material,wherein a fibrous
insulating member (86) circumscribes at least a portion of the fuel
element, and wherein a mouthend piece (45). is provided    . . 9. Article
according to one of claims 1 to 8, wherein the  fuel element (10) is
located at the lighting end of 45     the article. 10. Article according to
one of claims 1  to 9, wherein the fuel element (10) includes at least one
longitudinally extending passageway (16). 50 11. Article according to claim
10, wherein the fuel element (10) has a plurality of such passageways (16).
12. Article according to  claim 10 or 11  wherein at least one passageway
(16) is in the form of a hole 13. Article according to claim 2 or 4,
wherein the fuel element (10) is about 30 mm or less in length prior to 55
smoking. . .         . 14. Article according to claim 13 wherein the fuel
element (10) is about 20 mm or  less in length prior to smoking.    EP 0
336 458 B1 C   L   M   S * 15. Article according to one of the preceding
claims, wherein the fuel element is about 15 mm or less in length prior to
smoking. 16. Article according to one of claims 2 and 4 to 15, wherein the
fuel element (10) is about 5 mm to 30 mm 



5      in length prior to smoking. 17. Article according to one of the
preceding claims, wherein the fuel element (10) is about 5 mm to 20 mm in
length prior to smoking. .     - 10  18. Article according to claim 17,
wherein the fuel element (10) is from  about  5 mm  to 15 mm- in length
prior to smoking. 19. Article according to one of the preceding claims,
wherein the fuel element (10) has a diameter between about 3 mm and 8 mm.
20. Article according to claim  19, wherein the fuel element(10) has a
diameter between about 4 mm and 5 mm 21. Article according to one of the
preceding claims, wherein the fuel element (10) has a density of at least
20     0,5 g/[err]. 22. Article according to claim 21, wherein the fuel
element (10) has a density range from about 0,5 g/cm3 to about 1,5 g/[err].
25  23. Article according to claim 22, wherein the fuel element (10) has a
density of more  than about 07 g/[err]. 24. Article according to claim 23,
wherein the fuel element (10) has a density of more than about 0.8 g/[err].
24. Article according to claim 23, wherein the fuel element (10)has a
density of about 0.8g/[err] 25. Article according to one of the preceding
claims, wherein the fuel element (10) comprises at least about 30     50 %
by weight carbon as such. 26. Article according to claim  25, wherein the
fuel element (10) comprises at least 60% to 80% by weight carbon as such..
35  27. Article according to claim 26  wherein the fuel element (10)
comprises at least about   80%  by. weight carbon as such. 28. Article
according to claim  27,  wherein the fuel element (10)  comprises at least
about 85% by weight carbon as such. 40 29. Article according  to one of the
preceding claims, wherein the fuel element (10) has a tapered lighting end
(11). 30. Article according to one of  the preceding claims, wherein the
fuel element (10) is  a.pressed or extruded 45     mass. 31. Article
according to one of the preceding claims, wherein the fuel element (10) is
substantially free of volatile organic material. 50  32. Article according
to one of the preceding claims, wherein the constituents forming the mass
of the fuel element (10) are selected to avoid any substantially visible
sidestream smoke during smolder. 33. Article according to one  of claims 1
to 3 and 8 to 32 with a heat conducting member (14; 99; 50; 47, 52; 66, 68)
structured and arranged  to transfer heat from the fuel element (10) to
the aerosol generating 55     means (12;  38; 80; 30; 52, 54) during
puffing and between puffs substantially throughout the time of the burning
of the fuel element.(10). 19    EP 0 336 458 B1 *   C   L   M   S   * 34.
Article according to one of claims 4, 5 and 33 wherein the heat conducting
member (14; 99; 50; 47, 52; 66, 68) contacts or overlaps at least a portion
of the fuel element (10) and of the aerosol generating means (12; 38; 80;
30; 52, 54). ' 5  35. Article according to one of claims 4, 5, 33 and 34,
wherein the heat conducting member (14; 50; 47, 52; 66, 68) encompasses at
least a portion of the aerosol generating means (12; 38; 80; 30; 52, 54).
36. Article according to one of. claims 4, 5 and 33 to 35, wherein the heat
conducting member (99) is at least partially within the fuel element (10).
10 37. Article according to one of claims 4 5 and 33 to 36, wherein the
heat conducting member(14; 50; 47, 52; 66, 68) circumscribes a portion of
the external longitudinal periphery of the fuel element (10) and at least a
portion of the external longitudinal periphery of the aerosol generating
means (12; 38; 80; 30; 



52, 54). 15 38. Article according to one of claims 4, 5 and 33 to 37,
wherein the heat conducting member is a heat conducting container (52; 66,
68, 72) for the aerosol generating means (54; 76). 39. Article according to
claim 38, wherein the fuel end of the conductive container (52; 66, 68, 72)
contacts 20     the rear portion of the fuel element (10) 40. Article
according to one of claims.4, 5 and 33 to 39, wherein the heat conducting
member (14; 99; 50; 47, 52; 66, 68) is spaced behind the lighting end of
the fuel element (10). 25  41. Article according to one of claims 4, 5 and
33 to 40, wherein the heat conducting member (14; 99; 50; 47, 52; 66, 68)
is a metallic member, preferably of aluminum. 42. Article according to .one
of claims6, 7, 33 to 37, 40 and 41, wherein the container (52; 66, 68, 72)
is a heat conductive metallic tube. 30
.    -                                     - 43. Article according to one
of claims 38   to 42, wherein the container (50; 66) overlaps the rear
portion of the fuel element (10), encloses the aerosol generating means
(38; 76), and permits the passage of air and the  aerosol forming material.
- 35  44. Article according to one of claims 36,40 and 41, wherein the heat
conducting member comprises a conductive rod (99) embedded within at least
a portion of both the fuel element (10) and the aerosol generating means
(30). 46. Article according to one of claims 1, 5.to 7 and 9 to 44, further
comprising an insulating member (86) 40     which circumscribes at least a
portion of the fuel element (10) 46. Article according -to one. of claims 6
to 8, 38, 39, 42 and 43, further comprising an insulating member (86) which
circumscribes at least a portion of the conductive container (52). 45  47.
Article according to one of claims 2 to 4, 8, 45 and 46, wherein the
insulating member (86) is non- combustible. 48. Article according to one of
claims  2 to  4, 8 and 45 to 47, wherein the insulating member (86) is at
least 0.5 mm thick. 49. Article according to claim 48, wherein the
insulating member (86) is about 1 mm to 2  mm thick. 50. Article according
to one of claims 2 to 4, 8 and 45 to 49, wherein the insulating member (86)
comprises an air permeable mass of inorganic fibers 55 51. Article
according to one of claims 2 to 4 8 and 45 to 50, wherein the insulating
member (86) is resilient. 20    EP 0 336 458 B1 52. Article according to
claim 51, wherein the insulating member comprises an air permeable
resilient jacket (86) of fibers. 53. Article according to one of claims 2
to 4, 8 and 45 to 52, wherein the insulating member (86) has a 5
thermal conductivity of less than  about 0.005 g-cal/(sec) [err]. 54.
Article according to one of claim  2 to 4, 8 and 45 to 53, wherein the
insulating member (86) surrounds at least a portion of the aerosol
generating means (54). 10  55. Article according to one of claimS 2 to 4, 8
and 45 to 54, wherein said insulating member (86) comprises a material
which fuses during use. 56. Article according to one of claims 2 to 4, 8
and 45 to 55, wherein said insulating member (86) comprises a low
temperature grade of glass fibers. 15 57 Article according to claim 56,
wherein said insulating member (86) comprises glass fibers having a
softening point below about [err]. 58. Article according to one of claims 3
to 5 and 9 to 57, wherein a charge of tobacco (28; 78; 56) is 20
provided. 59. Article according to claim 58, wherein the charge of tobacco
(28; 78; 56) is located between the rear 



end of the fuel element (10) and the mouth end (15) of the article. 25  60.
Article according to one of the preceding claims, wherein tobacco (28; 78;
56) is placed between the aerosol generating means (20; 30;.38; 76; 54) and
the mouth end (15) of the article  - 61. Article according to claim 60,
wherein the tobacco (28; 78; 56) is placed at the rear end of the aerosol
generating means (20; 30; 38; 76; 54). 30 62. Article according to one of
the preceding claims, comprising a charge of tobacco extract being located
between the rear end of the fuel element (10) and the mouth end (15) of the
article. 63. Article according to one of the preceding claims, wherein in
the longitudinal direction of the article the 35     aerosol generating
means (30; 54 6) is disposed adjacent to the fuel element (10) 64. Article
according to one of the preceding claims, wherein the aerosol generating
means (30; 54, 56) is in close proximity to the fuel element (10). 40  65.
Article according to one of the preceding claims, wherein the aerosol
generating means (12; 30; 28, 38; 54, 56; 76, 78) abuts the fuel element
(10). 66. Article according to one of the preceding claims, wherein the
fuel element (10) and the aerosol generating means (12; 30 28,. 38; 54, 56;
76, 78) are arranged in a conductive heat exchange 45     relationship such
that the aerosol generating means receives conductive heat transfer
substantially throughout the time of burning of the fuel element. 67.
Article according to claim 66, wherein the fuel element (10) and the
aerosol generating means (12; 30; 38; 54; 76; 80) arranged in a conductive
heat exchange relationship by contact between the aerosol 50     generating
means.and a part of the fuel element. 68. Article according to one of the
preceding claims, wherein the aerosol generating means (12; 30; 28; 54; 76)
is located no more than about 30 mrn from the lighting. end of the fuel
element (10) 55  69. Article according to claim 68, wherein the aerosol
generating means (12; 30; 28; 54; 76) is located no more than about 15 mm
from the lighting end of the fuel element (10)  .         . 21    *C   L
M    S 70. Article according to one of the preceding claims, wherein the
aerosol generating means (12; 30; 28; 54; 76) is loaded with from about 20
mg to 120 mg of aerosol forming material. 71. Article according to claim
70, wherein the  aerosol generating means (12; 30; 28; 54   76) is loaded
with 5      35 mg to 85 mg of aerosol forming  material. 72. Article
according to one of the  preceding claims, wherein above about 15 weight
percent of an aerosol forming material carried by the aerosol generating
means (12; 30; 28, 38; 54, 56; 76, 78)  is delivered as wet total
particulate matter under smoking conditions of 35 ml puffs  of 2 seconds
duration separated by 10     58 seconds of smolder. 73. Article according
'to one of the preceding claims, wherein the article delivers at least
about 0.6 mg of wet total particulate matter in the  first 3  puffs under
smoking conditions of 35 ml puffs of 2 seconds duration separated by 58
seconds of smolder. 74. Article according to one of the preceding claims,
wherein the aerosol generating means (12; 30; 28  38; 54, 56; 76, 78) is
loaded with sufficient aerosol forming substance such that the article
delivers at least about 1.5 mg of wet total particulate matter in the first
3 puffs under smoking conditions of 35 ml puffs of 2 seconds duration
separated by 58 seconds of smolder. 20 75. Article according to one of the
preceding claims, wherein the aerosol generating means (12; 30; 28; 54; 76)
is loaded with sufficient aerosol forming substance such that the article
delivers an average of at least about 0.8 mg per puff of wet  total
particulate matter under smoking conditions  of 35 ml puffs of 2 seconds
duration separated by 58 seconds of smolder for at least 6 puffs. 25 76.
Article according to claim 75, wherein  the article delivers an average of
at least about 0.8 mg per puff of wet total particulate matter under
smoking conditions of 35 ml puffs of 2 seconds duration separated by 58
seconds of smolder for at least 10 puffs. 



30  77. Article according to one of the preceding claims, wherein the
aerosol generating means (54, 56; 76, 78) is arranged in a container (52;
66,-68 72) 78. Article according to claim 77, wherein the container (52) is
crimped at its mouth end. 35  79. Article according to one of the preceding
claims, wherein the aerosol generating means (20; 38; 54; 76) includes a
tobacco extract.. 80. Article according to one of   the  preceding claims,
wherein  volatile flavoring agents, are placed between the aerosol
generating means (30) and the mouth end (15) 40                        .
81. Article according to.one of the preceding claims, wherein the
constituents of the article are selected and arranged such that the smoke
produced by the article consists essentially of the oxides of carbon, air,
water, volatile substance comprised in the aerosol generating means (30;
54, 56) other desired volatiles and trace amounts of other materials 45 82.
Article according to one of the preceding claims, wherein the constituents
of the article are selected and arranged such that the smoke produced by
the article has no mutagenic activity in the wet total particulate matter,
as measured by the Ames Test.                    . 50  83. Article
according to one of claims 1, to 18 and 21 to 82, wherein the article has a
diameter of about 8 mm or less. 84. Article according to one of the
preceding claims, wherein the article has the size and shape of a
cigarette. 55 85. Article according to one of the preceding claims, wherein
the smoking article additionally includes a mouth end piece (45).
- 22    *   EP 0 336 458 B1 *   C   L  M   S   * 86. Article according to
claim 85, wherein the smoking article includes means (44) for delivering
the aerosol forming material to the user, said  mouth end piece (45) and
aerosol delivering  means (44) extend over more than half the length of the
article 5  87. Article according to one of the preceding claims, wherein
the constituents of the article are selected and arranged such that the
article delivers a visible smoke-like aerosol. 88. Article according to one
of the preceding claims, wherein the article is adapted to be used together
with a separate mouthpiece. 10 89. Article according to one of the
preceding claims, wherein the smoking article additionally comprises means
(52, 44; 87, 44) for directing gases of the fuel element (10) through the
aerosol generating means (54, 56; 30) and to the mouthpiece (45). 15 90.
Article according to one of the preceding claims, whorein the aerosol
generating means (12) comprises a thermally stable substance (20) bearing
an aerosol forming material. 91. Article according to claim 90, wherein the
thermally stable substrate (20) includes ceramics. 20  92. Article
according to one of the precedin claims, wherein the aerosol generating
means (12) comprises a particulate substrate (20). 93. Article according to
one of the preceding claims, comprising in addition a filter (45). 25  94.
Article according to one of the preceding claims, wherein the fuel element
(10) and the aerosol generating means (30; 54, 56) are designed and
arranged to transfer heat from the fuel element to the aerosol generating
means to volatilize the aerosol forming material during puffing throughout
smoking. 95. Article according to one of the preceding claims, wherein the
fuel element (10) and the aerosol 30     generating means (30; 54, 56) are
designed and to transfer heat from the fuel element to the aerosol
generating means to maintain the aerosol generating means heated between
puffs 96. Article according to one of claims 1 to 66 and 68 to .95, wherein
the. aerosol generating means (12; 30; 38; 54; 76 80) is in contact with
the fuel element. (10) to receive  heat from the fuel element 



35    substantially throughout the time of the burning of the fuel element.
97.  Article according to one of the preceding claims, further comprising
an, insulating member 86) which is designed and arranged to increase heat
transfer from the fuel element (10) to the aerosol generating means (30;
54, 56). 40 98 Article according to one of the preceding claims, wherein
the burning of the fuel element (10) produces no disposable ash during use.
PatentansprUche 45 1. Zigarettenartiger Rauchartikel mit. einem Mundende
(15), welcher umfal3t: ein Brennstoffelement (10),.das, hauptsfichlich
Kohlenstoff als. solchen aufweist und einmanzuzlndendes Ende sowi sin
hinteres Ende hat, und.. kbrperlich gesonderte Aerosolerzeugurnigsmittel
(12; 38;.80;.30; 52, 5.4), welche ein Aerosol-bildendes 50     Material
aufweisen und zwischen dem anzuzlndenden Ende des Brennstoffelements und
dem Munden- de (15) angeordnet sind,     . dadurch gekennzeichnet, daB elne
Tabakladunrg (28) zwischen dam hliteren Ende des Brennstoffelements.(10)
und dem Mundende (15) des Rauchartikels angeordnet und von den
Aorosolerzeugungsmitteln (12; 38; 80; 30; 52, 54) 55     kbrperlich
getrennt ist, und daB.. das Brennstoffelement vor .dem. Rauchen eine .Linge
von ungefhr. 20 mm  oder weniger hat undso oausgebildet und angeordnet
ist,. dal es -wghro.hnd;.,.des gesamten Rauchvor~gangs bren~nt, umn, AWArm
nit,,u Verflachtigung Aerospol-bildenden Materials beim Ziehen wah- rend
des gesamten Rauchvorgangs des Rauchartikels zu erzeugen. 23 .:    - ,,EP 0
336 458 B1 2. Zigarettenartiger Rauchartikel mit einem Mundende (15)
welcher umfaBt: ein Brennstoffelement (10), das hauptsa'chlich Kohlenstoff
als soichen aufweist und ein anzuzOndendes Ende sowie eiv hirnteres Ende
hat, und k6rperlich gesondette Aerosolerzeugungsmittel (12; 38; 80; 30; 52,
54), welche ein' Aerosol-bildendes 5      Material aufweisen und zwischeen
dem tiinteren Ende des Brennstoffelements (10) und den Mun-dende (15)
angeordnet sind, gekennzeichnet durch ein faseriges' solierglied (86), das
mindestens einen Teil des Brennstoffelements (10) umgibt, und eine
Tabakladung (56); welche zwischen dem hinteren Ende des Brennstoffelements
(10) und demVMundende (15)'des Rauchartikols liegt und von'den
Aerosolerzeugungsnitteln (12; 38; 10     80; 30; 52, 54) korperlich
getrennt ist.' 3  Zigarettenartiger Rauchartikel mit einer Mundende (15),
welcher urfait: - ein Brennstoffelement (10), de hau'ptsachlich'Kohlenstoff
als soichen aufweist und'ein anzuz~ndendes Ende sowie ein hinteres Ende
hat, unhd 75     kdrperlich gesonderte Aerosolerzeugungsmittel (12; 38.:
80; 30; 52, 54), welche ein AerosOl-bildendes Material aufweisen und
zwischen dem hinteren Ende'des Brennstoffelements (10) und dem Mundende
(15) angeordnet sind, dadurch gekennzeichnet, dal das Brennstoffelement vor
dem Rauchen eine Lange von ungefahr 20 mm oder.weniger hat und dah ein
faseriges Isolierglied (86) mindestens elnen Tell des Brennstoffele- 20
ments (10) umschlieflt. 4. Zigarettenartiger Rauchartikel mit einem
Mundende (15), welcher umfalt ein Brennstoffelement (10), das hauptsachlich
Kohlenstoff als solchen aufweist und ein anzuzandendes Ende sowie ein
hinteres Ende hat,..und.'- 25     k6rperlich gesonderte
Aerosolereugurigsmittel (12; 38; 80; 30; 52, 54), welche ein
Aerosol-bildendes Material aufweisen und zwischen: dem hinteren Ende des.
Brennstoffelements (10) und dem ,Mundende (15) angeordnet sind,
gekennzeichnet durch ein w~rmeleitendes'Glied (14; 99; 50; 47, 52; 68, 66),
welches angeordnet und ausgebildet.ist, um wa&hrend.des Ziehens sowie
zwischen. den ZUgen im wesentlichen whrend der 



30     ganzen Brennzeit des Brennstoffelements (10) Warme vom.
Brennstoffelement (10):auf die Aerosoler- zeugungsmrittel (12; 38; 80; 30;
.52,5.4) zu, 0bertragen,. sowie durch ein faseriges lIoliergiled (86), das
mindestens einen Teildes Brenastoffelements (10) umgibt. 5. Rauchartilkil
mit einem Mundende (1), w~elcher. umfaBt:. 35     Gin Brennstoffelement
(10), das hauptsachlich Kohlenstoff als solchen aufweist und ei
anz.zUndendes Ende sowie ein hinteres Ende hat, :und k6rperlich gesonderte.
Aerosolerzeugungsmittel (12; 38; .80; 30; 52, 54), welche ein
Aersol-bildendes Material auhweisen und zwisclehn dem hinteren Ende des
Brennstoffelements (10) und dem Mpndende (15) angeordnet sind, 40
dadurch gekennzeichnet, dal das Brennstoffelement (iW) vor .dem .Rauchen
eine LAnge van ungefAhr 20 mm oder.weniger hat uncd dafl ein warmeleitendes
Glied.(14; 99; 50; 47, 52; 68, 66) vorgesehen, angeordne.t und ausgebildet
ist, um wahrend des Ziehens sowie zwischen den ZUgen im wesentlichen
wahrend der ganzen Brennzeit des Brennstoffelements (10) Wdrme vom
Brennstoffelement (10) auf die Aerosolerzeugungsmittel (12; 38; 80; 30; 52,
54) zu ribe.tragen.. 45 6. Artikel nach Anspruch 5, bei dem :des
warmeleitende Glied einen Beh~lter (f6, 68, 72) aufweist, welcher den
tinteren Tell des Brennstoffelements (10).Uberlappt, die
Aerosolerzeugungsmittel..76) umgibt und den Durchgang von Luft und des
Aerosol-bildenden, Materials zuldBt, und .bei :demr. eine Tabakladung (78)
zwischen dem hinteren Ende des Brennstoffelements,(10) und dem Mundende
(15) so     des Artikels angeordnet ist.  : 7. Artikel nach Anspruch 4, bei
dem das w rmeleitende Glied einen Behalter autweist, welcher den hinteren
Tell des Brennstoffellemeints .berlappt, die Aerosolerzeugungsmittel
.umgibt;.und der.:-n ,Durch- gang von Luft und des Aerosol bildenden
Materials zula3t, und be! dem eine Tabakladung zwischen 55     dem'
hinteren Ende des Brennstoffelements und dem Mundende des Artikels
angeordnet ist. a  Artikel nach Anspruch 1, betden.die,
-erosolerzeugungsmittel. (54) zwische.cl dem hinteren Ende des
Brennstoffelernents (10) und dernm Mundende (15) angeordnet sind sowie von
einem Behalter (52) 24    -~ ~ ~ e ::     33 45                     *
umgeben werden, der den Durchganr :von Luft und des Aerosol-bildenden
Materials zulaBt, be! dem ein faseriges Isolierglied (86) mindestens einen
Teil'des Brennstoffelements umgibt, und belidem ein MundendeslOck (45)
vorgesehen ist. 5  9. Artikel nrach einem der AnsprUche 1 bis 8, bei dem
das Brennstoffelement (10) am'anzuzUndenden Ende des Artikels angeordnet
ist. 10. Artikel nach einem der AnsprOche 1. bis 9, be! dem das
Brennstoffelement (10) wenigstens. einen sich in Langsrichtung
erstreckenderi DurchlaB (16) aufweist. 10 11. Artikel nach Anspruch 10, be!
dem das Brennstoffelement'(10) mehrere soicher DutchWlsse (16) hat. 12.
Artikel nach Anspruch 10 oder 1-1, bei dem' wenigstens ein DurchlaB (16)
die Gestalt eines Loches hat. 15  13. Artikel nach Anspruch 2 oder4., be!
dem das Brennstoffelement (10). vor dem Rauchen eine Lange von ungefahr 30
mm oder.weniger hat. 14. Artikel nach Anspruch 13, be! dem das
Brennstoffelement (10) vor dem Rauchen eine LAnge von ungefahr 20 mm oder
weniger hat. 20 15. Artikel nach einem.der vorhergehenden AnsprUche, bei
dem das Brennstoffelement vor dem Rauchen eine Lange von ungefahr 15mm oder
weniger hat.. 16. Artikel nach .einem der AnsprUche. 2 und 4 bis 15,
bei..dem das Brennstoffelement (10) vor dem 25     Rauchen eiie Lange von
ungef(hr 5 mm. bis 30 mm hat. 17. Artikel nach. einem der vorhergehenden
AnsprUche, be! dem das Brennstoffelement(1.. vor dem Rauchen elne Lange von
ungefahr 5 mm bis 20 mmhat. 30  18 Artikel nach Anspruch 17, bei dem das
Brennstoffelement .(10) vaor dem Rauchen elne.. Lange von ungeftihr 5 mm
bis 15 mm hat.. ,.. 



19. Artikel nach einem der vorherqehenden AnsprUche, bei dem das
Brennstoffelement. (10)einen. Durch- messer zwischen ungefhfir 3 mm -und 8
mm hat. 35                     .   : 20. Artikel nach Anspruch 19, bei.dem
das Brennstoffelement (10) elnen Durchmesser zwischen ungefahr 4 mm und
5.mm hat...                                        -  . 21. Artikel nach
einem der vorhergehenden AnsprUche, bei dem das Brennstoffelement (10) eine
Dichte 40     von mindestens.0,5 g/cm3 hat. 22. Artikel nach Anspruch 21,
bei dem das Brennstoffelement (10) eine Dichte im Bereich von ungefahr 0,5
g/Cm3 bis.ungefahr 1,5 glcm3 hat...- 45  23. Artikel nach Anspruch 22, bei
dem das Brennstoflelement (10) elne Dichte von mehr als ungefahr 0,7 g/cm3
hat, 24. Artikel nach Anspruch 23, be! dem das Brennstoffelement (10) eine
Dichte von mehr als ungefahr 0,8 g/cm3 hat. 50 25. Artikel nach einem der
vorhergehenden AnsprUche, bei dem das Brennstoffelement (10) mindestens
ungefahr 50 Gew.% Kohlenstoff als solchen enthnit.    ... 26. Artikel nach
Anspruch 25, dessen Brdnnstoffelement (10) mindestens 60, Gew.%  bis 80
Gew.% 55     Kohlenstoff als solchen enthIt.: 27. Artikel nach Anspruch 26,
dessen Brennstoffelement (10) mindestens ungefthr 80 Gew.% Kohlenstoff als
solchen .enthalt. 25 .       .   . .. .. ,..    .  .-    E'P 0336 468 BI  '
"             lU|* llllIIIlll i1 1I .                         , 2& Artikel
nach Anspruch 27, dessen' Beennstoffelemerft (10) mindestens ungefahr 85
Gew.%- Kohlenistoff als solchen enthdlt. 29. Artikel nach elneni der
vorhergehenden Anspr0che,'dessen Brennstoffelement (10) e  sich verjiOngen-
6      des anzuzundendes Ende (11) hat.; 30. Artikel nach einem
der'vorhergehenden IAnsprUche, dessen Brennstoffelement (10) eine gepreete
oder extrudierte Masse ist. 10  31. Artikel nach einemn der vorhregehenden
Ans'ruche, dersen Brennstoffelement (10)ifli wesentlichen frei ist von
flrchtigem organischiem Material.- 32. Artikel nach einem der
vorhergeh'enden Ansprlche, bei dem die Bestandteile der das' Brennstoffele-
ment (10) bildenden Masse so ausgewhilt sind, daB wahrend des Glostens kein
wesentlicher sichtbarer 15     Nebenstromrauch entsteht. w~"i~'   33.
Artikel nach einem der Anspruche 1 bis 3 und 8 bis 32, mit einem
warmeleitenden Glied (14; 99; 50; 47, 52; 66, 68), welches derart
ausgebildet und angeordnet ist, daB es im wesentlichen wahrend der ganzen
Brennzeit des Brennstoffelements (10) sowohl w~hrend des Ziehens, als auch
zwischen den 20     ZUgen Warme vom Brennstoffelement.(10) auf die
Aerosolerzeugungsmittel (12; 38; 80; 30; 52, 54) Ubertragt. 34. Artikel
nach einemr der AnsprUche 4, 5.und 33, bel demn das..warmeleitende.Glied
(14; 99; 50; 47, 52; 66, 68) zumindest einen Tell des :Brennstoffelements
(10) und einen.Teil der Aerosolerzeugungsmittel 26     (12; 38; 80; 30; 52,
54) berUhrt oder Uberlappt. 35. Artikel nach einem der Ansprtche 4, 5. 33
und 34, dessen wdrmeleitendes Glied (14; 50; 47, 52;. 66, r,          68)
zurnindest einen Tell der Aerosolerzeugungsmittel (12; 38; 80; 30; 52, 54)
umfal3t. 30  36. Artikel nach elnem der AnsprUche .4, 5 und 33 bis 35,
dessen warmeleitendes Glied (99) mindestens zum Teil innerhalb des
Brennstoffelements. (10) liegt. 37. Artikel nach einem der AnsprUche 4,.5
und 33 bis 36, dessen w~rmeleitendes Glied (14; 50, 47, 52; 66, 68) einen
Tell der sich in LUngsrichtung erstreckenden SuBeren Peripherie des
Brennstoffelements (10) 35     und mindestens einen Tell de. sib in. Lan
gsrichtung erstreckenden .uBeren Peripherie der Aero~oler- zeugungsmittel
(12; 38; 80; 30; 52, 54) umschlieBt. 



38. Artikel nach einem der AnsprUche 4, 5 und 33 bis 37, cdassen
warmeleitendes Glied ein warmeleitender Behalter (52; 66, 68, 7.2) fUr.die.
Aeroslerzeugungsmittel (54; 76).ist.  *.. 40                       : 39.
Artikel nach Anspruch 38, bei dem ein dem Brennstoffelement.zugewandtes
Ende des .warmeleitenden Behalters.(52; 66,-68,.72).einen hinteren .Tell
des Brennstoffelements (10) ber0hrt. 40. Artikel nach einem der Ansprliche
4, 5 und 33 bis 39, dessen warmeleitendes Glied (14; 99; 50; 47, 52; 45
66, 68) sich im Abstand hinter dem anzuzg'ndenden binde des
Brennstoffelements. (10) befindet. 41. Artikel nach einem der AnsprUche 4,
5. und 33 bis 40, dessen warmeleitendes Glied (14; 99; 50; 47, 52; 66, 68)
ein metallisches Glied ist, vorzugsweise aus Aluminium. 50  42. Artikel
nach einem .der AnsprUche 6,.7, 33 bis 37, 40 und 41, bei dem der Behalter
(52; 66, 68, 72) ein wgrmeleitendes metallisches R6hrchen ist. 43. Artikel
nach einem der AnsprUche 38 bis 42, bei dem der Behalter (50; 66) den
hinteren Tell des Brennstoffelements (10) Uberlappt, die Aerosolerzeugungsm
ttel (38; 76) umgibt und-den Durchgang 65     von Luft und des Aerosol-
bildenden Materals zult.  . 44. Artikel nach einem der AnsprUche 3M6,
und 41, bei dem das .wa.rmeleitende Gl.ied. -ein 1efhiges Stgbchen (99)
umfaft,. welches zumindest in einen Tell des Brennstoffelements (10)'und in
einen Tell 26    j *   C   L   N   S   * der Aerosolerzeugungsmitte '(30)-
eingebettet ist.  ' 45. Artikel nach elnem der Ansprche- 1-, 5 bis 7 und 9
bis 44, welcher fearer ein Isolierglied (86) aufweist, das zomind4st einen
Teil des Brenns'tofflements (10) urnfaBt. 6 46. Artikel nach einem der
Ansprlche 6.bis 8, 38, 39, 42 und 43, welcher auBerdem eiri Isolierglied
(86) aufweist, das mindestens einen' Tell'des leitenden Behilters (52)
umfa~t. 47. Artikel nach: einem der Ansprtche 2 bfs 4, 8, 45 und 46, dessen
Isolierglied (86) nicht-brennbar ist; 10                                -
48. Artikel nach einem der Ansprkche 2 bis'4, 8 und 45 bis 47j be! dem das
Isolierglied (86) mindestens 0,5 mm dick ist. 49. Artikel nach Anspruch 48,
dess4enlodliderglied (86) ungef~hr I mm bis 2mmdick lstai ; 15 50. Artikel
nach einem der Ansprlche 2 bis 4, 8 und 45 bis 49, bei dem das Isolierglied
(86) elne lultdurchlassige Masse von anorganischen Fasern aufweist. 51.
Artikel nach elnem der Ansprtche 2 bis 4, 8 und 45 bis 50, dessen
Isolierglied (80) elasftisch ist. 20 52. Artikel nach Anspruch 51, dessen
Isolierglied eine luftdurchl~ssige, elastische Hjlse (86) aus Fasem
aufweist. 53. Artikel nach elnem der AnsprUche 2: bis 4, 8 und 45 bis 52,
bei dem das Isolierglied (86) eine 25     Wdrmeloitfahigkeit von weniger
als ungefghr 0,005 g-calV(sec) (cmC2) (.@ C/cm) ht.t 54. Artikel nach elnem
der AnsprUche 2 bis 4, 8 und 45 bis 53, bei dem das Isolierglied (86)
mindestens einen Tell -der Aerosolerzeugungsmittel (54) umgibt. 30  65.
Artikel nach einem der AnsprUche 2 bis 4, 8 und 45 bis 54, bei dem das
Isolierglied (86) ein Material aufweist, welches beim Gebrauch schmilzt.
56. Artikel. nach einrem der: Ansprlche 2.. bis 4, 8 und .5 bis 55, bei dem
.das..lsQlierglIed- (8)  !ine Niedertemperatursorte von Glasfasern
aufweist. 35 357'. .rle  .~c    .:s           drYoa.1s.l.rgli .. .06  -l
fsm    .-f     W. .......... ;:- 57. Artikel nach Anispruch 56, bei. de
das Isolierglied (86) Glasfasern aufweist, die einen Erweichungs- punkt
unter ca. 650  C haben. 58. Artikel nach elnern der.Anspr(qchi.e .3. bis. 5
und, 9 bis 57, in dem eine Tabakladung (28; 78; 56) 40     vorgesehen ist.
59. Artikel nach Anspruch 58, .bel dem die. Tabakladung (28; 78; 56)
zwischen dem hinteren Ende des 



Brennstoffelements (10) und dem Mundende (15) des Artikels angeordnet ist.
.:.. 45  60. Artikel nach einem der vorhergehenden Ansprckie,. bei dem
zwischen den Aerosolerzeugungsmitteln (20; 30; 38; 76; 54) und dem
Munderide (15) des Artikels Tabak (28; 78; 56) angeordnet ist. 61. Artikel
nach Anspruch 60,'in dem der Tabak (28; 78; 56) am rUckwfrtigen Ende der
Aerosolerzeu- gungsmittel (20; 30; 38; 76; 54)*.angeordnet ist.  .
.. 50 62. Artikel nach einem der vorhergehenden Ansprtche, welcher eine
Tabakextraktmenge zwischen dam r~ckwgrtigen Ende des Brennstoffelements
(10) und dem Mundende (15) des Artikels aufweist. 63 Artikel nach einem der
vorhergehenden AnsprUche, bei dem - in Lingsrichtung des Artikels - die 55
Aerosolerzeugungsmittel (30; 54, b.6) dam .Brennstofftlement (10)
b.enachbart ageoprdetsind.. 64. Artikel nach einem der vorhergehenden
Anspr~che, be! dam die Aerosolerzeugungsmittel (30; 54, 56) sehr nahe am
Brennstoffeleraont (1p) an.:geordnet sind. 27    .    . 2    EP 0 336 458
BI   .              111111 111111 11111   I! 65. Artikel nach einem der
vorhe'rgehe'nden' AnsprOche3 be; dem die Aerosolerzeugungsmittel (12, 30;
28, 38; 54, 56; 76, 78) an das Brennstoffelement (10) angrenzen. 66.
Artikel nach binem der vorhergehenden AnsprUche, bei dem das
Brennstoffelemrient (10) und die 5      Aerosolerzeugrungsmittel (12; 30,
28, 38; 54, 56; 76, 78) sich so in auf Warmeleitung beruhendem
Warmeaustausch miteinander' befinden,.daB den Aerosolerzeugungsmitteln im
wesentlichen wahrend der ganzen Brennzeit des Brennstoffelements durch
Wgrrmeleitung Warme zugefUtirt'wird. 67. Artikel nach Anspruch 66, bei dem
sich das Brennstoffelement (10) und die Aerosolerzeugungsmittel 10     (12;
30; 38; 54; 56;' 80) durch: Berih'ru'ng zwischen den
Aerosolerzeugungsmitteln- -ud elnem Teil des Brennstoffelements in auf
WarmmleituengnberuhendemW!ndMeauuttaluschmiteinandaer 'be  mitn d 68.
Artikel nach einem der vorhergehenden AnsprUche, bei dem die
-Aerosolerzeugungsmittel (12;:'30; 28; 54; 76) so angeordnet sind, daB ihr
Abstand :vom anzuzindenden. Ende des Brefnnstoffelements (10) 15     nicht
mehr als ungefaihr 30 mm betragt. sw     69. Artikel nach Anspruch 68, bei
dern die Aerosolerzeugungsmittel (12; 30; 28; 54; 76) so angeordnet sind,
daB ihr Abstand vom anzuzOndenden Ende des Brennstoffelements (10) nicht
mehr als ungefahr 15 mm betragt. 20 70. Artikel nach einem der
vorhergehenden AnsprUche, be! dem die Aerosolerzeugungsmittel.(12; 30; 28;
54; 76) mit ungefahr 20 mg bis 120 mg Aerosol-bildendem Material beladen
sind. 71. Artikel nach Anspruch 70, bei dem.die Aerosolerzeugungsmittel
(12; 30; 28; 54; 76) mit 35 mg bis 85 25     mg Aerosol-bildendem Material
beladen sind. 72. Artikel nach einem der vorhergehenden -AnsprUche, bei dam
unter Rauchbedingungen mit.Zlgenr.von 35 ml und 2 Sekunden Dauer,:die durch
-losten von .58. Sekunden Dauer voneinander getrennt sind, mehr als
ungefahr 15 Gewichtsprozent des von den Asrosolerzeugungsmitteln (12; 30;
28; 38;. 54, 56; 30     76, 78) getragenen Aerosol-bildenden Materials als
Gesamtmenge feuchter Teilchen abgegeben wer- den. 73. Artikel nach einem
der vorhargehenden.AnsprUche, welcher-unter Rauchbedingungevn nit ZUgen von
35 ml und 2 Sekunden Dauer, die durch Glosten von 58 Sekunden Dauer
voneinander getrennt sind, 35     bei den ersten drei ZUgen mindestens
ungefghr 0,6 mg Gesamtmenge feuchtar.Teilchen abgibt 74. Artikel nach einem
der vorhergehenden AnsprUche, dessen Aerosolerzeugungsmittel (12; 30; 28;
38; 54, 56; 76, 78) mit ausreichend Aerosol-bildendem Material beladen
sind, um zu bewirken, daB der Artikel unter Rauchbedingungen.arnit ZUgen
von 35 ml und 2 Saokunden Dauer, die durch.hGlost n mit 40     einer Dauer
von 58 Sekunden voneinander getrennt sind, w hrend der ersten drei.Zp ge
mindestens ungefahr 1,5 mg Gesamtmenge feuchter Teaichen abgibt. 75.
Artikel nach einem der vorhergehen en AnsprOche, dessen
Aerosolerzeugungsmittel (12,; 30; 28; 54; 76) mit ausreichend
Aerosol-bildendem.Material beladen sind, um zu bewirken, dal3 der
Rauchartikel 45     unter Rauchbedingungen mit ZUgen von 35 ml und 2
Sekunden Dauer, die durch Glosten mit einer Dauer von 58 Selkunden
voneinander getrernnt sind; bei mindestens 6 ZFgen im Durchschnitt minde- 



stens ungafdhr 0,8 mg Gesamtmnange feuchter Teilchen pro Zug abgibt. 76.
Artikel nach Arispruch 75, welcher uunter.Rauchbedingungen mit ZUgen von 35
ml..und.2 Sekunden 50     Dauer, die durch Glosten von 58 Sakuynden
voneinander getrennt sind, Ober.mindastpens.10 Z~ga im Durchschnift pro Zug
mindestens .ungefahr 0,8 mg Gesarmtmenge feuchter Teilchen abgi.bt. . 77.
Artikel nach einem der vorhergehenden AnsprUche, be! dem die
Aerosolerzeugungsmittel (54, 56; 76, 78) in einem Behliter ((52; 66, 68,
72) angeordnet sind. 55
... 78. Artikel nach Anspruch 77,.dessan .BeahAter (52) an seinem
mundseitigen Ende umgeoganjist. 28    EP 0 336 458 B1              I
I!IIjII IlIJ 11111  I l!II 79. Artikel nach' elnem der vorhergehenden
AnsprkictIe, dessen Aerosolerzeugungsmittel (20; 38; 54; 76) ein
Tabakextrakt enthalten.' 80. Artikel nach einem der vorhergehenden
AnsprUche, bei, dem flUchtige bzw. verdampfbare Geruchs- 5      bzw.
Gesqhmacks'mittel zwischen den Aerosolerzeugungsmitteln '(30) und' dem
'Munderide: (15) ange- ordnet sind.: 81. Artikel nach einem der
vorhergehenden Ansprliche, dessen Bestandteile so ausgewqhIt:und angeordnet
sind, daB der. von dem Artikel e'rzeugte Rauch im wesentlichen aus Oxiden
.von Khienstoff,. Luft, 10     Wasser, flchtigen, in den
'Aerosoierzeuigungsmitteln (30; 54, 56) enthaltenen Substanzen, anderen
erwUnschten flUchtigen Substanzen und :Spuren von anderen Materialien
besteht. 82. Artikel nach einem der vorhergeihenden Ansprache, dessen
Bestandteile so ausgewdhit und angeordnet sind, daB der vom Artikel
erzeugte Rauch, gemessen durch den Ames-Test, in der. Gesamtmenge 15
feuchter Teilchen keine mutagenen Aktivitaten zeigt. 83. Artikel nach einem
derAnsprpche 1 bis 18 und 21' bis 82, welcher einen Durchmesser von
ungefahr 8 mm oder weniger hat; 20  84. Artikel nach elnem der
vorhergehenden AnsprOche, welcher die Gr6Be und die Gestalt einer Zigarette
hat. 85. Artikel nach einem der vorhergqhenden AnsprUchq, welcher
zusitzlich ein Mundende-StUck (45) hat. 25  86. Artikel nach Anspruch 85,
welcher Mittel (44) zur Abgabe des Aerosol-bildenden Materials an den
Benutzer aijfweist, wobei das besagte Mundende-StUck (45) ,und die.
Aerosol-Abgabe mittel (44) sich Ober mehr als die tlaIfte der: Lange des
Artikels erstrecken. 87. Artikel nach einern der vorhergehenden Ansprlche,
dessen Bestandteile so ausgewihit und. angeordnet 30     sind, daB er ein
sichtbares, rauchihnliches Aerosol abgibt. 88. Artikel nach.einerm der
vorhergehende- Ansprtche, weicher zur Benutzung. mit. enem getrennten
MundstUck zurechtgemacht 1st                   - 35  89. Artikel .nach
einem der. vorhergehenden, AnsprUche, wel her. desweiteren Mittel . (52 44;
. 837, 44) zum Leiten der Gase des. Brennstoffelements (10) durch die
Aerosolerzeugungsmittel.(54i 56.; 30) und zum MundstUck.(45) aufweist.. 90.
Artikel nach einem  der vorhergenden AnsprOcho,
dessen..AerosolerzeugungnsmittelI(12),.eine das 40     Aerosol-bildende
Material tragende thermisch stab;-le Substanz (20) aufweisen. 91. Artikel
nach Anspruch 90,-,dessen:.thermisch.stabiles Substrat (20) keramisches
Material enthalt.-. 92. Artikel nach einem der vorhergehenden AnsprUche,
dessen Aerosolerzeugungsmittel (12) ein teilchen- 45     f6rmiges Substrat
(20) aufweisen. 93. Artikel nach einem der vorhergehenden Anspruche,
weloher desweiteren ein.Filter (45) aufweist. 94. Artikel nach einem  der
vorhergehenden, AnsprUche, be! dem das Brennstoffelement (10) und die 50
Aerosolerzeugungsmittel (30; 54, 56) so gestaltet und angeordnet sind, daB
Warme vom Brennstoffele- ment auf die Aerosolerzeugungsmittel Ubertragen
wird, um das Aerosol-bildende.Materiial wihrend des Ziehens Ober den ganzen
Rauchvorgang z,-u verflUchtigen bzw. zu verdampfen. 95. Artikel nach einem
der vorheirgehenden AnsprUche, bei dem das Brennstoffelem.eot. (10) und die
55     Aerosolerzeugpngsmittel (30;. 54,56) s' gestaltet und angeordnet
sind, daBWarme von Brernnstoffele- ment auf die Aerosolerzeugungsmittel
Ubertragen wird, um letztere zwischen den Z~gen erwarmt zu halten. 
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3,,. .        .     ,   *  ~~~~~~~~~C   L  M   S * 96. Artikel nach einem
der AnsprE1che-1 :bis 66 und 6O bi 95, bei dem die Aerosolerzeugungsmittel
(12; 30; 38; 54; 76; 80) das Brennstoffelement (10) berUhren, um im
wasentlichen wahrend der ganzen Brennzeit des Brennstoffelaments von diesem
Warme zu erhalten. 5  97. Artikel nach einem der yorhergehenden- AnsprUche,
welcher ferner ein Isolierglied (86) aufiveist, das so gestaitet und
angeordnet ist; daD es den Wurmelbergang vom  Brennstoffelemnent (10) sut
die Aerosolerzeugungsmittel (30; 54, 56) vergroert. 98. Artikel nach einem
der vorhergehenden AnsprUche, bei dem wahrend des Gebrauchs das Brennen des
TO     Brennstofflements (10) keine abldsbare Asche erzeugt. Revendicatlons
1. Article a fumer de type cigarette ayant un embout (15) et incluant un
-lement combustible (1O) 15     comprenant essentiellement du carbone comme
tel et ayant une extremit6 d'allumage et une extr~mit6 arriere, et un
dispositif g6nerant un a6rosol, physiquement s6pard (12; 38; 80; 30; 52,
54) comprenant une matiare formant aerosol, IO dispositif generant un
aerosol 6tant place entre l'extrdmitd d'allumage de l'6l6ment combustible
et l'embout (15), caract&riW6 en ce qu'une charge de tabac (28) est placee
entre l'extr6mit6 arrire de l'element combustible (10) at lembout (15) de
l'article et est physiquement 20     s6par6e du dispositif g6n6rant un
a6ro.sol -(12; 38; 80; 30; 52, 54) et en ce que l'6lement combustible a une
longueur d'environ 20 mm ou momns avant le fumer et est structure et
arrang6 pour brtler au cours du fumer pour g6nerer de la chalaur pour
volatiliser la matiere formant aerosol au cours de la bouffee pendant le
fumer de l'article.... -         :    .- 25  2. Article a fumer de.-type
cigarettbe.ayant. un embout (15) et incluant un el6ment combustible (10)
comprenant essentiellement du carbone comme tel et ayant une extr6mit6
d'allumage et une extr6mit6 arrier, at un dispositit g4nerant un: aerodsol,
sdpar6 physiquement (12; 38; 80;.30;.52, 54)xcorrpronant une matiere
formant a6rosol, le dispositif generant un a6rosol 6tant plac6 entre-
l'extre.mit6:.dateluimage de l'element combustible (10) at l'embout (1.5),
caractdris4 en ce qu'un membre isolant fibreux '(86) 30     entoure au
moins une partie de l'616ment combustible (10) et une charge de tabac (56)
placee entre lPextr~mit6 arribre de l.6lement combustible (10) et l'embout
(15) de l'article et est physiquement sdpar6 du-dispositif.g6n6rant un
a4rosI (;1?; .38; 80; 30; 52, 54). 3. Article a fumer de type cigarette
ayant un embout (15) et incluant un element: combustible (10). 35
comprenant essentiellement du carbono comme tel et ayant une extr6mite
d'allumage et une extrdmit6 arriere, et un dispositif gen6ralnt.un
adrosol,;.s~par4 physiquement (12; 38; 80; 30; 52, 54) comprenant une
matiere formant a6rosol -et dtant plac6 entre 1extrnmit6 arribre de
l'elmoent.combustible (10) et l'embout (15), caractoris .en ceaque
1C6l6ment combustible. (10) a une iongueurd!Penviron 205rnm ou moins avant
le fumer et an ce qu'un. membre isolprit fibrex. (.W) enserre au moins une
partie de 40     1'6l6ment combustible (10). 4. Article a fumer de type.
cigarett:.ayaont un embout (.15) at incluant un 616ment combustible (10)
comprenant essentiellement du.carbone comme tel et ayant une extremite
d'allumage et.une extr6mite arriere, et un: dispositif genkrant gn
.aorosol, separ6 physiquement (1.2; 38; 80; 30; 52, 54) comprenant 45
une matiere formant aerosol et 6tant plac6 entre loextremit6 arribre de
l'6lment combustible (10) et l'embout (15), caract6rise en ce qu'un membre
de traeisfert de chaleur (14; 99; 50;,47, 52; 68, 66) est structur6 et
arrang6 pour transfrer deo la chaleur depuis; l'6l6ment combustible (10)
vers le dispositif g6n6rant un adrosol (12;. 38; 80; 30;. 52, 54) pendant
les bouffes. et entrea les. bofes,-sensiblement pendant la p6riode de
combustion doeYl'4ernent combustible (10) et on ce qu'un mem br isolant
fibraux 50     (86) entoure au moins une partie . de I'6ldment combustible
(10). 5. Article a fumer d. -type cigarettes yant un embout . (15) et
incluant un el6ment comlustible (10) comprenant essentiellement du carbone
comme tel et ayant une extr~mit4 d'allumago et une ext4rnmite arriera, et
un. dispositif g6nerant un ..a6ro~s, separ6 physiquemont (1 2; 38; 80; 30;
52, 54) comprenant 55     une matibre formant aerosol et etant plac( entre
l'extr~mit6 arribre de l'el6ment combustible (10) et l'embout (15),
caracteris6 en..caqua l'6e6nment combustible (1Q) a une longuour d'environ
20,mm ou 



moins avant le fumer et en ce qu'un membre de transfert de chaleur (14; 99,
.50; 47.-52; 68, 66) est structure et arrang6 pour tranista rem dia
Iachaleur depuls l'6l6ment combustible. (19 vrs le. dispositif 30
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1111111i11111l1111111111111111 g6n6rant un aerosol (12; 38; 80; 30; 52, 54)
pendarlt les bouff6es et entre les bouffdes, sensiblement pendant la
p6riode de consuriatibr de l'element dbmbustible (10);: 6. Article suivant
la revendication 5., dans lequel 10 merobre de transfert de chaleur
tormprend un recipient 5      (66, 68, 72) recouvrant la partie arriere de
l6lmont combustible (10), renfermanthIe die.pasitif gbnerant un a6rosof
(76) et permettant ie passago d'air et de la matibre formant a~rosol,:et
dans lequel une charge de tabac (78) est placee 'entre I'extr6mit4 arribre
de l'element combustible (10) ot l'embout (15) de l'article. 1O  7..
Article suivant la revendication:4, .dae loquel le membre de transfert de
chaleur camprend un recipient recouvrant la partle arribre-de l'ldmoerit
ddmbustiblo, renformant 1 disposififgn6rneant:-un aetosol et permettant le
passage d'air of de: Ia:mafibre formant aerosol, et dans lOquol une charge
de tabac est plac6e.entre l'extr6mit6 arribre do I'6l6meont comnbustfble et
l'ombout de l'article. .: . - : t5  8. Article suivant la revendication -1,
dans lequel le dispositif g6n6rant un. adrosol (54) est place entre
I'extr6mit6 arriere de l'616ment combustible (10) et l'embout (15) eo oct
entour4 d'un recipient (52) qui permet le passage d'air et de la. matibre
formant Rerosol, dans lequel un membre isolant fibreux (86) enserre au
moins une. partie de l'el6ment combustible et dans lequel une pibce
d'embouchure (45) est fournie. 20       -     . 9. Article suivant l'une
quelconque des revendications 1 a 8, dans.lequel l'l6ment combustible (10)
est place a l'extr6mit6 d'allumage de Particle. 10. Article suivant I'une
quelconque des revendicat:ons I A 9, dans loquel l'el6ment combustible (10)
25     comprend au moins une vole de passage (16) longitudinale. 11.
Article suivant la revendication. 10, danselequel l'el6ment combustible
(10) a une plurali*.doe telles voies de passage (1f6).   .. 30. 12. Article
suivant la revendication .10 .ou 11, dans lequel la voie de passage (16),
au nombre d'au moins une, a la forme d'un trou. I  Article suivant la
revendication 2-ou.4, dans lequel l'tl6ment.combustible (10) atuine
loogueur d'environ 30 mm ou moins avant le fumer.- .
.                     . ; 35             .  .  ..  .   .         . . .   ,
- . slv        14. Article suivant la revendication 13,.deans lequel
l'6l6ment combustible (10) a une longueur d'environ 20 mm ou moins.avant le
furner. 15. Article suivant l'une quelconque des revendications,,-dans
lequel Lelement combutstible-a une-.longueur 40     d'environ.15 mm ou
moims avant lo.fumor..  -  ..    .. .. .. 16. Article suivant l'une
quelconque des revendications 2 et 4 a 15, dans lequel l'e6lment
combustible (10) a une longueur.d'environ 5 rnm a 30 mm avant le fumer. 45
17. Article suivant l'une quelcan~quo des revendicationa pr6c6dentes, dans
lequel l'el6ment combustible (10) a une longueur d'environ 5 .rrmm   20 mm
avapt ie fumer. 1& Article suivant la revendication 17, dans lequel
l'6lement combustible (10) a une longueur d'environ 5 mm a. 15 mm avant le
fumer.                                    .   .      - .   . 50
; 19. Article suivant l'une quelconque des revendications pr6cedentes, dans
lequei l6lmdment combustible (10) a un diambtr6 compris entre environ 3 mm
ot 8 nm.  .           - 20. Article suivant la revendication 19, dganse
lquel ['4 Iment combustible (10) a un diambtre compris entre 55     ohviron
4 mm.et 5 mm..   :   ..   :: -       :       i 21. Article suivant l'une
quelconque des revendications; proc6dentee, dans lsquol 1ld61ment
combustible (10) a.une masse specifiue, 'au  i.ins 0,5 g par. cm3.
.. * -*.  ~.  -   .-  . .  -  *-  ,  .-31  
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22. Article suivant la revendicatior 211; dans lequel l'6J0ment combustible
(10) a un iritervalle de masse sp6cifique d'environ 0,5 g par cm3 a environ
1,5 g phr dm3. 23. Article suivant la revendication 22, dans lequel
l'el6ment combustible (10) a une massespecifique 5      superieure a
environ 0,7 g par cm3 24. Article suivant la revendication:23, dans lequel
l'element combustible (10) a une masse spkcifique de plus d'environ .0,8 g
par cm3. 1o0  25. Article suivant l'une quelconque des revendications
pr6cedentes, dens lequel T'4ldment combustible (10) comprend au moins
environ 50% en poids de carbpne, comme tel. 26. Article suivant la
revendication 25; dans lequel P'46ment combustible (10) comprerid au rfoins
environ 60% a 80% en poids: de carbone, coinme tel. 15 27. Article suivant
la revendication 26, dans lequel I'6l6ment combustible (10) comprend au
moins environ 80% en poids de carbone, comme tel. 28. Article suivant la
revendication 27, dans lequel l'element combustible (10) comprend au moins
environ 20     85% en poids de carbone, comme tel.. - 29. Article suivant
I'une quelconque des revendications pr6c6dentes, dans lequel l'el6ment
combustible (10) a une extremite d'allumage (11) conique. . 25  30. Article
suivant lune quelconque des revendications precedentes, dans lequel
l'element combustible (10) est une masse pressee ou.extrudee. 31. Article
suivant lune quelconque des revendications pr~c6dentes, dans lequel
l'eiement combustible (10) est sensiblement exempt de matj~re organique
volatile. 30 32. Article suivant l'une quelconque des revendications
prec6dentes, dans lequel les constituants formant la masse de l'6lement
combustible (1Q) sont choisis pour eviter toute fum6eelat4rale sensiblement
visible au cours de la consumation..   - 35  33. Article suivant !une
quelconque des.revendications I .3 et.3t8. 32, dana;- lequel. unmembre. de
transfert.de chaleur (14;.99; 50;.47,.52; 66, 68) est structur6 et arrange
pour transf6rer la chaleur depuis l'6lement combustible (10) vers le
dispositif g6n6rant un a6rosol (12; 38; 80; 30; 52, 54) pendant les
bouff6es et entre les bouff6es, -subostantiellement pendant .la. priodeade
combustion de l'6lement combustible (10).  . 40 34. Article suivant l'une
quelconque des revendications. 4, 5 et 33, dans lequel le membre de
transfert de chaleur (14;.99; 50; .47, 52; 66, .68f) entre en contact ou
recouvre au moins une partie de l'6l6ment combustible (10) et du dispositif
generant un aerosol (12; 38; 80; 30; 52, 54). 45  35. Article suivant l'une
quelconque des revendications 4, 5, 33 et 34, dans lequel le membre de
transfert de chaleur (14; 50; 47, 52; 66, 68) enveloppe au mcirnsne partie
du dispositif g6n6rant un aerosol (12; 38; 80; 30; 52, 54). 36. Article
suivantil'une quelconque des revendications 4, 5 et 33 a 35, dans lequel le
membre de transfert 50 de chaleur (9, est au moins partiellement dans
l'6lement.combustible (10). 37. Article suivant l'une quelconque des
revendications 4, - et 33 a 36, dans lequel le membre de transfert de
chaleur (14; 50; 47, 52; 66, 68) enserre une partie de la
peripherie.longitudinale extern de ll6ment combustible (10) et au moins une
partie de la pDriphDrie longitudinale externe du dispqsitif gen rant un 55:
a6rosol (12; 38; 80; 30; 52, 54). 38. Article suivant l'une quelconque .des
r.evendications 4, 5 et 33 a 37, dans loquel le: membre de transfert de
chaleur eastun. recipient condtisait ia: chaleur (52; 66,.68, 72) pour le
dispQsitif gnq.rant un aerosol . .     32... ii~~~~~~~~~~~~~~~~~.
..........   
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suivant la revendication 38, dans loquel l'extremite combustible du
r6cipient conducteur (52; 66, 68, 72) entre en contact avec la partie.
arribre de lI616ment combustible (10). 5 40. Article suivant rune
quelconque des revendications 4, 5 et 33 a 39, dans lequel le membre de
transfert de chaleur (14; 99; 50; 47, :52; 66, .68) est plac6 derribre
1'extr6mit6 d'allumage de l'6lement combustible (10). lO  41. Article
suivant-l'une quelconque des revendications 4, 5 et 33 A 40, dans loquel
a-e membre de transfert de chaleur (14; 99; 50; 47,'52; 66, 68) est. un
membre metallique, de prefdrence en aluminium. 42. Article suivant l'une
quelconque- des .revendications 6, 7, 33  3 37, 40 et 41 ,dans lequel le
r6dipient (52; 66, 68, 72) est un tube rnetallique -obrddcteur de la
chaleur. 15::: 43. Article suivant I'une quelconque des revendications 38 a
42, dans lequel le r6cipient (50; 66) recouvre la partie arriere de
l'element combustible (10), renfqrme le dispositif generant un aerosol (38;
76) et permet le passage d'air et de la matibre formant a6rosol. 20  44.
Article suivant l'une quelconque des revendications 36, 40 et 41, dans
lequel le membre de transfert de chaleur comprend un batonnet conducteur
(99) encastre dans au moins une partie de l'element combustible (10) et du
dispositif gendrant un aerosol (30). 45. Article suivant ['une quelconque
des revendications 1, 5 a 7 et 9 a 44, comprenant, de plus, un 26
membre isolant (86) qui enserre au mroins une partie de l'6lement
combustible (10). 46. Article suivant l'une quelconque des ravendications 6
b 8, 38, 39, 42 et 43, comprenant, de plus, un membre isolant (86) qul
enserre au moins une partie du recipient conducteur.(52). 30  47. Article
suivant l'une quelconque des revendications 2 a 4, 8, 45 et 46, dans lequel
le membre isolant (86) est non combustible. 4& Article suivant l'une
quelconque .des rev pndications 2 a 4, 8 et 45 A 47. dans leqe e
am..membre isolant (86) a une epaisseur d'au moins 0,5 mm. 35 359-. Aril
.uvn  l.r...v...ndic......t..             .:-:..- ....,....j. 49. Article
suivant la revandicat5i.p 48, dana 1equel le membre isolant (86) a une
epaisseur d'environ 1 mm a 2 mm. 50. Article suivant l'une quelconque des
revendications 2  .4, 8 et 45 a 49, dens lequel.le imembre isolant 40
(86) comprend une masse perrnmable a .'air de fibres inorganiques. 51.
Article spivant l'une quelconque.des revendications 2 a .4, 8.et. 45   50,
-dans lequel la .membre isoiant (86) est elastique. 45  52. Article suivant
la revendication 51, dans lequel le membre isolant comprend un manteau
elastique de fibres, perm6able ., l'air (86)...  . 53. Article suivant
l'une quelconque des revendications 2 a 4, 8 et 45 a 52, dans lequel le
membre isolant (86) a une conductibilite thermiquejinf6rieure.a environ
0,005 .g-cal/(sec) (cm?) ( C/cm)...:..: 50 54. Article suivant l'une
quelconque des revendications 2 a 4, 8 et 45 A 53, dans lequel le membre
isolant (86) entoure au moins une partie du dispositif g~nerant un aerosol
(54).. 55. Article suivant l'une quelconque des revendications 2 a 4, 8 et
45 a 54, dans lequel le.membre isolant 55     (86) comprend une matibre qui
fond au i.;ours de l'utilisation.. 56. Article suivant l'une quelconque des
revendications 2 a 4, 8 et 45 a 55, dans lequel le membre isolant (86)
comprend des fibres de verre basse temp6rature. .: .. -     33    EF O 336
458 Bi                1       111111 HE 11111 ii  1111 57. Article suivant
la revendication 56, dans lequel le membre isolant (86) comprend des fibres
de verre ayant un point de ramollissement infdrieur & environ jl65( C. 



58. Article suivant l'une quelconque des r.evendications 3 a 5 et 9 a 57,
dans lequel une charge de tabac 5      (28; 78; 56) est placee. 59. Article
suivant la revendication 58, dans lequel la charge de tabac (28; 78; 56)
est placee entre l'extr6mit4 arribre de. l'element combustible (10) et
l'embout (15) de I'article. 10  60. Article suivant l'une quelconque des
irevendications prec6dentes, dans lequel du tabac (28; 78; 56) est plac6
entre le dispositif g6n6rant un 'a6r6so. (20; 30; 38; 76; 54) et l'embout
(15) de l'article.. 61. Article suivant la revendication :60, dans lquel le
tabac (28; 78; 56).est place o -a-xtrnmitr- arrire du dispositif g6nerant
un aeroso( (20; 30; 38; 76; 54). 15 62. Article suivant l'une quelconque
des revendications pr6c6dentes, comprenant une charge d'extrait de tabac
plac6e entre I'extremite arribre de l'l6ment combustible (10) et l'embout
(15) de l'article. 63. Article suivant l'une quelconque des revendications
pr~c6dentes, dans lequel, dans la direction 20     longitudinale de
l'article, le- dispositif g6n6rant un a6rosol (30; 54, 56) est place de
manibre adjacente a l'6l6ment combustible (1e0). 64. Article suivant l'une
quelconque. des r.evendications pr~c6dentes, dans lequel le dispositif
g6n6rant un aerosol (30; 54, 56) est a proximite de.l'6l6ment corqbuJptible
(10). 25 65. Article suivant l'une. quelconque des revendications
pr6cedentes, dans lequel le dispositif g6nerant un a6rosol (12; 30,; 28,
38; 54, 56, 76, 78) s'appuie sur l'6lment combustible (10). 66. Article
suivaint l'une quelconque des revendications prec~dentes, .dans lequel
l'7l6ment. comkustible 30     (10) et le dispositif. g6nrant un abrosoi
(12; 30; 28, 38; 54, 56; .76, 78) sont plac6s en une relation d'4change de
chaleur par conduction, de sorte quo le dispositif g~ndrant un a6rosol
regoive un transfert de chaleur par conduction, sensiblement. tout au cours
de la combustion de l'6lment combustible: 67. Article suivant la
revendication 66, dans loquel l'lmvit combustible (10) et le dispositif
generant un 35     a6rosol (12; 30; 38; 54,.76;. 80) 9n places en une
relation. d'4change de chaleur par conduction, par contact entreole
dispositif g6nerant un a6rosol et une partie de l'el6ment combustible. 68
Article suivant Pun.e quelconque dqes. revendications precedentes, dans
lequel le. dispositif g6n rant un a6rosol (12; 30; 28;..54; 76) est. plac6.
a: pas plus. d'onviron .30 mm de l!exrmit6 d'allumage de 40     I'el6ment
combustible (10). 69. Article suivanttla revendication 68, qans. lequel le
dispcsitif .g6nrant un a6rosol (12;j.30;.28;;54.76.Pest place a. pas plus
d'environ 15 mm de 1'extremit6 d'allumage de l'6eiment combustible (10). 45
70. Article suivant l'une quelconque des revendications pr~c~dentes, dans
lequel le dispositi g~n6rant un a6rosol (12; 30; 28; 54; 76).est.charg
par-.environ 29 mgg a 120.:mg d'une matibre formant aerosol. 71. Article
suivant la revendicatiop 70, dans leqpel le dispositif generant un aerosol.
(12; .30; 28; 54; .76) est charg6 par environ 35 mg a 85 mg d'uneomatibre
formant aerosol. 50 72. Article suivant. lrune quelconque des
revendications prec6dentes, dans lequel plus,..d'e!nviron.15.%!O en poids
d'une matiere formant aerosol supportee par le dispositf g~nerant un
a6rosol (12; -30; 28, 38; 54, 56; 76, 78) est d6livree sous forme d'une
matiere particulaire humide totaleodans..des conditions. de fumer de
bouff6es de 35 ml d'uno duree de.2 secondes, s6pardes par 58 secondes do
consumation. *  55 73. Article suivant l'une quelconque des revenaications.
proc~cdentes,. dans loquel l'article delivre au, moms environ 0,6 mg de
matibre..particulaire. totale humide dans loes trois preMibrqs bouffqs.
..danA des conditions..de fumer de bouffees. de 35 ml duno duree do 2 se
ondes, separdse par 58 secondes do 34.    IN ill ltltltllu|l consumation.
- 74. Article suivant lune quelconque des revendications precedentes, dans
lequel le dispositif gen6rant un aerosol (12; 30; 28, 38; 54, 56; 7.6 78):
est charge de suffisamment de substance. formant a6rosol, de 5      sorte
que l'article delivre au moins environ 1,5 mg de matibre particulaire
totale humide dans les trois premieres bouffdes dans des conditions de
fumer de bouffees de 35 ml d'une duree de 2 secondes, 



separees par 58 secorides de consurnation.                              .
-       - 75. Article suivant l'une quelconque: des revendications
prec6de-ntes, dans lequel le dispositif gg4n6rant- un 1o     aerosol (12;
30; 28; 54; 76) est charg6.avec suffisamment doesubstance formant :arosol,
:do sorte quo l'article delivre une moyenne d'au moins environ 0,8 mg par
bouff6e deo matibre particulaire totale humide dans des conditions doe
fumer de bouffees 63 35 ml d'une dur6e do 2 secondes, separees par 58
secondes de consumation, pendant au moins 6 bouff6es. -   .          -~~.t
- -     .,-; - - 15  76. Article suivant la revendication 75, dans lequel
l'article d4livre une moyenne d'au moins environ 0,8 mg par bouffee de
matiere particulaire totale humide dans des conditions de fumer de bouffees
de 35 ml d'une duree de 2 secondes, s6par6es par 58 socondes. de
consumation, pendant au moins 10 bouff6es. 20  77. Article suivant
l'une.quelconque des.rovendications precedentes, dans lequel le
dispositif.gen6rant: un a6rosol (54, 56; 76, 78) est place dans un r
cipient (52; 66, 68, 72). 78. Article suivant la revendication 77, dans
lequel le recipient (52) est-ondul6 a son embout. 25  79. Article suivant
l'une quelconque des revendications precedentes, dans lequel le dispositif
g4n6rant un aerosol (20; 38; 54; 76) comprend un extrait de tabac. 80.
Article suivart l'une quelconque des. revendications pr6c6dentes,, dans
lequel des: agen4s aromatisants volatils sontplaces entre le dispositif
generant un aerosol (30) et 1embout (15). 30:
:.: -.                                      ..- 81. Article suivant l'Tne
quelconque des revendications. prec6dentes, dans lequel- les cconstituarfls
do l'article sont choisis et plac6s, de- sorte que ia fumeo produito par
l'article consiste .essentiellement en des oxydes de carbone, de .l'air,. d
l'eau, les substances volatiles comprises dns -le dispositif gdn6rant un
aerosol (30; 54, .56), d'autres :produits volatils souhaitds et
des::quantits - tres. faibles ..d'autres 35      matibres. 82. Article
suivant l'une quelconque des revendications prec6dentesi, dans
lequoloks.constituants de I'article sont choisis et placqs,.deo sorte quo
la fum6e produite par l'article.noe.pr.sente. pas d'activite mutagene dans.
Ia matibre particq!aire totale humide, mesur.6e par letest ,Ames.- 40 83.
Article suivant l'une quelconque des revendications 1    18 et 21 a 82,
dans lequel l'article a un diametre d'environ 8,mmrrournoins.         ,..
.,.                 ....  .. 84. Article suivant l'une quelconque des
revendications precedentes, dans loquel l'article a la taille et la 45
forme d'une cigarette.   .: . 85. Article suivant l'une quelconque des
revendicatigni prdc6dentes, dans lequel I'article 3 fymer.com- prend, de
plus, une piece d'embout (45). 50  86. Article suivant la revendication 85,
dans .loquel T'article a. fumer comprend un .dispositif (44) pour d6livrer.
la, matiere formant aerosol b. I'utilisateur, la piece d'embout (45) et le
dispositif d6livrant l'a6rosol (44) s'6tendant sur plus de lia moiti6 de la
longueur de l'article. 87. Article suivant l'une quelconque,: des
rovendications precdentes, dans loquel, les cons0titants de 55
I'article sont choisis et.plac6s, dooe.,rte que l'article d6livre un
aerosol visible, do type fum6e. 88. Article suivant l'une quelconque.dos
revendications pr6c6dentes, dans lequel l'article qst adapt6 pour etre
utilise avec une embouchure s6paree. 35    EP 0336 458 BI.         - .
|  1    1 89. Article suivant 'une quelconque des revendications
precedentes, dans loquel l'article  fumer com- prend, de plus, un
dispositif (52, 44; 87, 44) pour diriger les gaz depuis l'element
combustible (10) au travers du dispositif g6n6rant un a6rosol (54, 56,
30)%t yors l'embouchure (45). 5  90. Article suivant l'une quelconque des
revendications pr6cedentes, dans lequel le dispositif g6nerant un a6rosol
(12) ccomprend une substance thermiquement stable (20) portant une matiere
form-ant aerosol. 91. Article suivant la revendication 90, dans loquel le
substrat thermiquement stable (20) comprend des ceramiques. 10 



92. Article suivant l'une quelconque des revendications pr6cedentes, cdans
lequel le disrpositlf g6nerant un aerosol (12) comprend un substrat
particulaifre (20). 93. Article suivant l'une quelconque des-
revendications precedentes, comprenant, de plus, un filtre (45). 94.
Article suivant l'une quelconque des revendications prec6dentes, dans
lequel l'el6ment combustible Ki        (10) et le dispositif g6n6rant un
adrosol (30; 54,. 56) sont formes et arranges pour transferer de la chaleur
depuis l'el6ment combustible vers le dispositif gen6rant un a6rosol, pour
volatiliser la matiere formant a6rosol au cours de la bouffle pendant le
fumer. 20 95. Article suivant l'une quelconque des. revendications
prdc6dentes, dans lequel l'el6ment combustible (10) et le dispositif
generant un a6rosol (30; 54, 56) sont formes et arrangds pour transferer de
la chaleur .depuis .'6l6ment combustible vers le dispositif gdndrant un
aerosol, pour maintenir chaud le dispositif q6nerant.un a6rosol, entre los
bouff6es. 25                        - 96. Article suivant l'une quelconque
des revendications 1 a 66 et 68 a 95, dans lequel le dispositif g6n6rant un
a6rosol (12; 30; 38; 54, 76; 80) est en contact avec l'element combustible
(10) pour recevoir de la chaleur depui l'6l6Enent combustible, sensiblement
pendant le temps de combustiot de l'el6ment Sr          combustible.- 30
97. Article suivant I'une quelconque des revendications pr6c6dentes,
comprenant de plus un membre isolant (86), qui est forme et arrang6 pour
augmenter le transfert de chaleur depuis l'6lment combustible (10) vers le
dispositif genkrant un aerosol (30; 54, 56).  - 35  98. Article suivant
l'une quelconque des revendications pr6c6dentes, dans lequel la combustion
de I'6l6ment combustible (10) no produit pas de cendre jetable on .cours
d'utilisation1...!. 40                                 -      - i 45 50 55
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