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1
SMOKING ARTICLE

BACKGROUND OF THE INVENTION

The present invention relates to smoking articles and
more particularly to improvements to smoking articles
of the type which contain a noncombustible material
circumscribed by a fuel rod, wherein the non-combusti-
ble material includes an acrosal generating substance.
Even more particularly, the present invention provides
a smoking article with improved heat conducting means
for vaporizing the aerosal generating substance,

Varigus smoking articles of the type having a concen-
1ric tube eatending through a fuel rod with a substrate
including an aerosol generating aubstance are per se
knowm.

Examples of such smoking articles are shown in 1.5,
Pat. No. 3,258,019 issued on fune 28, 1966 to C. D. Ellis
et al, and U.S. Pal. No. 3,356,094 issuad on Dec, 5, 1967
to C, D. Ellis, et al.

SUMMARY OF THE INVENTION

The preseni invention provides a smoking article
including a generally cylindrically shaped fuel rod. a
first generally cylindrically shaped first insulation sec.
tion coaxially located at one end of the fuel rod, and a
second generally cylindrically shaped insulation section
coaxially [ocated at the end of the first insulation sac-
tion. A tobacco plug is coaxially located at the end of
the tobacco plug and a cooling chamber is coaxially
located at the end of the tobacco plug. A tube of heat
conductive materizl extends concentrically through the
fuel rod, first insulation section, and sacond insulation
section and lerminates at the interface of the second
insulation ssction and tobacco plug. The tube is filled
with an air permeable substrate inciuding an aerosol
generating substance, A heat conducting member ex-
tends concentrically through the substrate in the tube
and into the tobacco plug.

BRIEF DESCRIFTION OF THE DRAWINGS

A better undarstanding of the presant invention will
be had upon reference to the following descriptien in
conjunction with the accompanying drawings wherein
the numerals refer to the parts throughout the several
views and in which:

FIG. 1is a side view of the smoking articte of the
present invention;

FIG. 235 a front view of the smoking articie of FIG.
1 a3 seen in the direction of arows 2—-2in FIG. I;

FIG. 3 is 2 longitudinal cross-sectional view of the
smoking article of FIG. 1,

FiG. 4 iz a plan view of 2 component of the smoking
article; and,

FIG. 5 is a longitudinal cross-sectional view of a
portion of the smoking article of FiG. 1 showing an
altermative embodiment of a component thereof.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

With reference to FIGS. 1-3, there is shown a smok-
ing article, generally denoted as the numeral 14, of the
present invention which has the outward appearance of
a conventional filtered cigarette

The smoking article 10 comprises a generally cylin-
drical fuel red 12, and a generally cylindrical thermal
insulation section 13 located at one end of the fuel rod
12, A tube 18 of heat transferable material extends con-
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centrically through the cylindrical fusl rod 12, and the
insulation section 13, The tube 18 is filled with a sub-
stcate 19 which includes an acrosc! generating sub.
stance which may be, for example, glycerin, propylene
glycol, or any other acrosol generating means known in
the art. A generally cylindricsal tobacco plug 20 is coaxi-
ally located at the end of the second insulation section
16 opposite the first insulation section 14 and is tn Now
commmunication with the tube 18. A chamber 22 is coaxi-
ally located ut the end of the tobacco plug 20, opposite
the second insulation subsection 16 and is in flow com-
munication with the tobaeco plug 20. A low efficiency
gas sepacation filter rod 24 is shown s being coaxially
located at the end of the chamber 22 opposite the to-
bacco plug 20 and is in {low communication with the
chamber 22.

Ag show in FIG. 3, the thermal insulation secticn 13
includes a first thermal insulation subsection 14 coaxi-
ally located nt one end of the fuel rod 12 and a second
thermal insulation subsection 16 coaxial with the first
thermal insulation subsection 14,

With reference 1o FIGS. 1 and 3, the fuel rod 12 0
circumferentially wrapped by o layer of heat insufation
material 28, such as, for example, carbon matting or the
like. The first insulation subsection 14, second insulation
subsection 16, tobaceo plug 20, and chamber 21 are
cireumseribed by an insulation sleeve 30 gn relatively
stiff material such as, for example, & thick paper, or
ceramic. To give the appearsnce of 1 conventional
cigarette, the wrapped {uel red 12, and insulation sleeve
3Q can be circumferentially overwrapped by conven-
lional cigarette wrapper paper 32, and the filter rod 24
can be atiached by a circumferential tipping material 34
which overlaps the cigarette wrapper paper 32,

The first insulation subsection 14 can include & collar
35 of thermal insulation material, which may be fiber-
glass, ceramic fibers or the like, circumacribing the tubhe
18 beneath the sleeva 30, A first heat cesislant, air imper-
meable, annular partition 40 is located at the interface of
the collar 36 and the Feel rod 11, and a second heat
resistant, air impermeable annulnr partition 42 is located
al the interface of the collar 36 and the second insulalion
subsection 16. The annular partitions 40 and 42 extend
radially between the slecve 30 and tube 13.

With reference to FIG. 5, the first insulation subsec-
tion 14 comprises an annular aic space 3% surrounding
the tube 18, The insulating air space 38 of the first inso-
lation subsection 14 is defined between the first annular
partition 40, the second annular partition 42, the sleeve
30 and the tube 18. The annuiar partitions 40 and 42 can
be fabricated of the same material as the sleeve 30 and
can be integrally attached or unitary with the sleeve 30.

With reference to FIG. 3, the second insulation sub-
section 16 can also include a collar 44, which may be
ceramic, fibergiass, or the like, circumscribing the tube
18 beneath the sleeve 30. The collar 44 is disposed be-
tween the second annular partition 42 and a third heat
resistant, air impermeable, annular partition 46 located
at the interface of the collar 44 and the tobacco plug 20.
The annular pactition 46 extends radially between the
sleeve 30 and tube 18 and cover the annular portion af
the tobacco plug 20 outside of the perimeter of the tube
18,

A reticulated partition 47 i3 located across the end of
the tobaceo rod 24 at the interface thereof with the
chamber 22 to prevent lobacco particles from entering
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3
the chamber 12 while providing for the flow of air into
the chamber 22

The tube 18 is fabricated of material having & high
cocfficient of heat transfer. Various materials such as,
for example, ceramic and aluminum, can be used as the
material for the tube 18,

The air permeable subatrate 1¢ within the tube 18 isa
non-combustibie malerial such as, for example, alumina.
The substrate material 19 can be formed in the form of
a porous rod, granules, pellets, or strands. The substrate
1% must wllow the flow of air therethrough along the
length of the tube 18. As mentioned previously, the
substrate 19 includes an serosol generating substance
which will be aerosolized at the smoldering tempera-
ture of the luel rod 12. One such aerosol generating
substance is, for example, glyeerine. The aerosol gener-
ating material can be in the interstices of the substrate
19, coated on the substrate 19, or sbsorbed in the sub-
strate 19.

With referance to FIGS. 3 and 4, the smoking article
10 inciudes heat conducting means, generally denoted
as the numeral 49, extending through the substrate 19
mside the tube 18 and into the tobacco plug 20. The
function of the heat conducting means 48 is to effi-
ciently conduct heat from the substrate 19 in the tube 18
into the interior of the tobacco plug 20 wherein the heat
will valatilize the taste components of the tobaceo of
the tobacco plug 20. The heat conducting means 48 is an
enlongated strip of material having a high coefficient of
heat transfer. Various materials, sach as copper, alumi-
num, and alloys of copper and aluminum, titanium, or
any other well known metailic compound having high
heat conductive properties can be used for the heat
conducting strip 48. The heat conducting strip 48 is
shown as including a first elongated section 50 which is
concentrically jocated in the substrate 19 and extends
the entire length of the tube 18, and a second elongated
section 52 which is concentrically located in the interior
of the Wbacco plug 20, The heat conducting strip is fat,
that is its thickness dimension i3 less than its width di-
mension. In addition, the width dimension of the first
section 50 is less than the width dimension of the szcond
section 52.

In operation, the fuel rod 12 is ignited and smolders
because no air is drawn through the fuet rod. The heat
from the ignited fuel rod 12 is transierred through the
wall of the tube 18 ta heat the substrate material 19
inside the wbe 18 to vaporize the aerosol generating
substance. As a smoker inhales or draws on the filtered
end of the smoking device 10, ambient air is drawn
through the open end of the tube 18 and passes through
the substrate 19 to the (obacco plug 20, The air is heated
and entrains the wvaponized acrosol substance. The
heated air with the entrained serosol substance then
passes {rom the tube 18 into the tobacco plug 20. The
heated substrate 19 transfers heat to the first portion 50
of the heat conducting strip 48 and the heat is con-
ducted therealong to the second portion 52 of the heat
conducting strip 52 embedded in the tobacco plug 20.
The heated secand portion 32 heats the tobacco volatil-
izing taste componenty therein. The heated air from the
tube 18 flows through the heated lobacco entraining the
volatilized taste components. The heated air, with the
entrained aerosol substance and tobacco taste compo-
nenty, then passes thraogh the reticulated partition 47
into the chamber 22 wherein the air is cooled.

The cooled air with the entrained aerasol substance
and tobacco laste components then passes (tom the
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chamber 22, theough the filter rod 24 and into the smok-
er's mouth, When the fuel rod 12 has burned down to

the first sir impermeable partition 40, it extinguishes.
The loregoing detailed description is given primarily
5 for clesrness of understanding and no unnecessary limi-
tations are to be understood therefrom for modificalions
will become obvious to those skilled in the art upon
reading this disclosure snd may be made without de-
parting from the spirit of the invention and scape of the

10 smended claims.

What is claimed is:

1. A smoking article comprising:

t generally eylindrical fuel rod;

s generally cylindrical thermal insulation section
coaxially located at one end of the fuel rod;

a tube extending concentrically through the fuel rod
and thermal insulation saction;

L non-combustible air permeable subatrete disposed
within the tube;

an aerosol generating substanee included in the sub-
strate;

a tobacco plug coaxially located at the other end of
the thermal insulation section oppaosite the fuel rod:

meand defining & cocling chamber at the other end of
the lobacco plug opposite the thermai insulation
section; and,

heat conducting means extending through the sub-
strate in the tube longitudinally of the tube and into

3

0 the tobacco plug.

2. The smoking article of claim 1. wherein the luel
rod comprises 2 non-tobacco fuel.

1. The smoking article of claim 1, whetein the fuel
rod comprises a tobacco material.

35 % The smcking article of claim 1, wherein the fuel

rod comprises a circumseribing layer of heat insulation
material,

5. The smoking article of claim 1, wherein the cylin-
drical thermal insulation ssction comprises 2 collar of

4n thermal insulation material.

6. The smoking article of claim 1, wherein the cylin-
drical thermal insulation section comprises means defin-
ing an annular air space surrounding the tube.

1. The smoking erticle of claim 1, further comprising

45 a heat resistant partition between the fuel rod end the

thermal insulation section.

8. The smoking article of claim 1, further comprising
a circumscribing sleeve of insulation material.

9. The smoking article of claim 1, wherein the con-

sg centric tube is fabricated of a heat conducting material.

10. The smoking arlicie of claim 1, wherein the sub-
strate [ills the concentric tube.

11. The smoking article of claim I, wherein the heat
conducting means comprises a strip of heat conducting

55 material exiending substantially concentrically in the

fube through the subatrate and into the tobaceco plug.

12. The smoking article of claim 11, wherein the strip
of heat combustion material is comprised of sluminum
and alurninum salloys.

6) 11, The smoking article of claim 11, wherein the strip

of heat conducting material is titanium.

14. The smoking article of claim 11, wherein the heat
conducting steip is flat having a width dimension larger
than a thickness dimension.

85 15, The smaking article of claim 14, wherein the heat

canducting strip comprises:
a first section extending through the substrate;
a second section exlending into the tabacco plug: and,
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the width dimension of the second section has a
larger width dimension than the width dimension
of the first section. 5

16, The smoking article of ¢laim 1, further comprising

is

10
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a filier rod coaxially located at the cocling chamber
apposite the tobacco plug.

17. The smoking article of claim 1, further comprising
% reticulated partition located over the end of the to-
bacco rod at the interface of the tobacco rod and cool-
ing chamber.
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