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(54) Apparatus and method for combining components for smoking articles

(57) There is provided an apparatus and method for
combining two or more different components for the pro-
duction of smoking articles. At least one of the compo-
nents is non-cleanly-cuttable, that is, cannot be cleanly
cut with conventional cutting means, for example be-
cause it is prone to splinter or fragment. The method com-
prises the steps of: feeding a stream of components along
a moving delivery path; compacting the stream of com-

ponents into groups of two or more different components,
each group corresponding to a discrete un-tipped smok-
ing article, wherein the components within a group abut
one another and wherein there is a predefined space
between a leading group of components and a trailing
group of components; wrapping the components in a web
of material; and cutting the web of material in each space
between groups of components.
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Description

[0001] The present invention relates to an apparatus
and method for combining components for the production
of smoking articles.
[0002] Apparatus and processes for manufacturing
smoking articles consisting of a plurality of components
are known in the art. For example, a rolling process may
be used, in which the smoking articles and components
are substantially perpendicularly aligned with respect to
the direction of travel. Alternatively, a linear process may
be used, in which the components are substantially lon-
gitudinally aligned along the direction of travel. In some
arrangements, a combination of the two processes is
used, for example, the combining may be carried out as
a rolling process and the overwrapping may be carried
out as a linear process. However, known apparatus and
manufacturing processes are not suitable for manufac-
turing smoking articles comprising a component made
of a material which cannot be cleanly cut with mechanical
cutting means, such as a conventional knife or blade.
[0003] It is an object of the present invention to provide
an apparatus and a method suitable for making smoking
articles comprising one or more components made of a
material which cannot be cleanly cut with a conventional
blade. The apparatus and method of the present inven-
tion is particularly, but not exclusively, suitable for man-
ufacturing smoking articles, wherein one of the compo-
nents is a combustible heat source or fuel element, for
example a carbonaceous heat source.
[0004] According to a first aspect of the invention, there
is provided a method for combining two or more different
components for the production of smoking articles,
wherein at least one of the components is non-cleanly-
cuttable, the method comprising the steps of: feeding a
stream of components along a moving delivery path;
compacting the stream of components into groups of two
or more different components, each group corresponding
to a discrete un-tipped smoking article, wherein the com-
ponents within a group abut one another and wherein
there is a predefined space between a leading group of
components and a trailing group of components; wrap-
ping the components in a web of material; and cutting
the web of material in each space between groups of
components.
[0005] The non-cleanly-cuttable component is a com-
ponent which cannot be cleanly cut with conventional
mechanical cutting means. For example, the component
may comprise a brittle material or a material having a
tendency to splinter, crumble or fragment when cut with
a conventional blade. Preferably, the non-cleanly-cutta-
ble component is adjacent the space between two groups
of components. An un-tipped smoking article comprises
all components for a smoking article, that is, the entire
number and all the types of components for a smoking
article, except for a smoking article tip, such as a mouth-
piece and a wrapper. Preferably, the non-cleanly-cutta-
ble component and the tip are at opposite ends of the

smoking article. The two or more different components
may comprise a non-cleanly-cuttable component plus
one, two, three, four, five or more further components.
Preferably, the two or more different components com-
prise a non-cleanly-cuttable component plus two, three
or four components. Even more preferably, the two or
more different components comprise a non-cleanly-cut-
table component plus three components, one component
of a first type and two components of a second type. The
terms "leading group of components" and "trailing group
of components" are used to indicate the relative positions
of the groups of components on the moving delivery path,
and do not necessarily indicate the positions of the com-
ponents in a smoking article.
[0006] The method and apparatus of the invention may
advantageously be used to produce various smoking ar-
ticles but are particularly useful in the manufacture of
heated smoking articles such as those described in grant-
ed patents US-A-4,714,082, US-A-5,819,751 and US-A-
5,040,551, distillation-based smoking articles such as
those described in pending patent application
PCT/IB2008/002868, and heated cigarettes such as
those marketed by the R. J. Reynolds Tobacco Company
under the brand names Premier® and Eclipse®.
[0007] The method according to the invention is ad-
vantageous since different components can easily be
substituted, so that the method may readily be adapted
to produce different types of smoking article, in different
production runs. The method is also advantageous since
it can be used to manufacture smoking articles at high
speed. Cutting the web of material at the spaces, rather
than through the non-cleanly-cuttable component,
avoids the risk of damage to the cutting means. In the
case of a carbonaceous heat source, this also means
that other components do not get black or dirty.
[0008] Preferably, the components on the delivery
path have their longitudinal axes substantially aligned
with each other and with the direction of movement of
the delivery path. Preferably, the components on the de-
livery path are the cylindrical components of the smoking
articles. Such a linear combining process is advanta-
geous since it causes minimal or no damage to the com-
ponents within each smoking article.
[0009] The step of feeding the stream of components
along the moving delivery path preferably comprises in-
terleaving each of the two or more different components
with others of the two or more different components, such
that the components on the delivery path are in a desired
and predetermined order.
[0010] In a preferred embodiment, the order of the
components on the moving delivery path corresponds to
un-tipped smoking articles all facing the same direction
with respect to the direction of movement of the delivery
path. That is, the components are aligned first compo-
nent, second component, third component, first compo-
nent, second component, third component, first compo-
nent and so on, or equivalently for the appropriate
number of components. For example, the components
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may be aligned heat source, then aerosol-generating
substrate, then elongate expansion chamber, then heat
source, then aerosol-generating substrate, then elongate
expansion chamber and so on.
[0011] In that preferred embodiment, preferably the
method further comprises, after the step of cutting the
web of material in each space between groups of com-
ponents, rotating every alternate un-tipped smoking ar-
ticle, such that adjacent un-tipped smoking articles are
facing in the opposite direction with respect to the direc-
tion of travel.
[0012] In an alternative embodiment, the order of the
components on the moving delivery path corresponds to
alternate un-tipped smoking articles facing in opposite
directions with respect to the direction of movement of
the delivery path. That is, the components are aligned
first component, second component, third component,
third component, second component, first component,
first component, and so on, or equivalently for the appro-
priate number of components. For example, the compo-
nents may be aligned heat source, then aerosol-gener-
ating substrate, then elongate expansion chamber, then
elongate expansion chamber, then aerosol-generating
substrate, then heat source and so on.
[0013] In one embodiment, the step of compacting the
stream of components into groups of components com-
prises: separating the stream of components into groups
of two or more different components, wherein each group
corresponds to a discrete un-tipped smoking article; com-
pacting the components within a group such that they
abut one another; and setting the pre-defined space be-
tween a leading group of components and a trailing group
of components.
[0014] The size of the pre-defined space is the size
desired between groups of components corresponding
to discrete un-tipped smoking articles. The web of mate-
rial is cut at each space. Therefore, the size of each space
should be accurate, since an inaccurate space could re-
sult in damage to the cutting means. The space should
be sufficiently large so that the cutting means is able to
cut the web of material, but sufficiently small so as not
to waste the web of material. In one embodiment, the
pre-defined spaced is 1 mm � 0.5. mm, that is, between
0.5 mm and 1.5 mm. Even more preferably, the pre-de-
fined space is between 0.8 mm and 1.2 mm.
[0015] The method of the invention may further com-
prise, after the step of cutting the web of material, the
step of tipping un-tipped smoking articles with tips, to
form smoking articles. Preferably, the tip is a mouthpiece.
The mouthpiece may comprise cellulose acetate tow.
Preferably, the mouthpiece is cylindrical. Preferably, the
step of tipping comprises securing the tip to the un-tipped
smoking article by tipping paper.
[0016] Preferably, the step of wrapping the compo-
nents in a web of material comprises wrapping the com-
ponents in a paper web. Preferably, the web of material
comprises pre-applied heat-conducting elements, for ex-
ample patches of aluminium foil, spaced along the inside

of the web of material. The position of the pre-applied
heat-conducting elements on the web of material should
be precise.
[0017] Preferably, the components are substantially
cylindrical, with a circular or elliptical cross section.
[0018] In a preferred embodiment, the non-cleanly-
cuttable component is a heat source. Each heat source
may be a carbon-based heat source. Each heat source
may be a non-compressible pyrolised carbon-based heat
source. Preferably, the heat source is cylindrical. In that
case, each heat source on the delivery path preferably
has its longitudinal axis substantially aligned with the di-
rection of movement of the delivery path. The heat source
may include one or more airflow channels therethrough.
[0019] Preferably, the two or more different compo-
nents include one or more aerosol-generating sub-
strates. Each substrate may comprise tobacco material.
Preferably, each substrate is cylindrical. In that case,
each substrate on the delivery path preferably has its
longitudinal axis substantially aligned with the direction
of movement of the delivery path.
[0020] Preferably, the two or more different compo-
nents include one or more elongate expansion cham-
bers. Preferably, each elongate expansion chamber is
cylindrical. In that case, each elongate expansion cham-
ber on the delivery path preferably has its longitudinal
axis substantially aligned with the direction of movement
of the delivery path. Even more preferably, each elongate
expansion chamber may comprise a cylindrical open-
ended tube. The tube may comprise cardboard.
[0021] The components may further include other
components, for example a barrier material for locating
between the heat source and the aerosol-generating sub-
strate.
[0022] In a preferred embodiment, the two or more dif-
ferent components comprise non-cleanly-cuttable heat
sources, aerosol-generating substrates, and elongate
expansion chambers and each group corresponding to
a discrete un-tipped smoking article comprises one of
the non-cleanly-cuttable heat sources, one or more of
the aerosol-generating substrates, and one or more of
the elongate expansion chambers.
[0023] According to a second aspect of the invention,
there is provided apparatus for combining two or more
different components for the production of smoking arti-
cles, wherein at least one of the components is non-
cleanly-cuttable, the apparatus comprising: feeding
means for feeding a stream of components along a mov-
ing delivery path; compacting means for compacting the
stream of components into groups of two ore more dif-
ferent components, each group corresponding to a dis-
crete un-tipped smoking article, wherein the components
within a group abut one another and wherein there is a
predefined space between a leading group of compo-
nents and a trailing group of components; wrapping
means for wrapping the components in a web of material;
and cutting means for cutting the web of material in each
space between groups of components.
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[0024] Preferably, the components on the delivery
path have their longitudinal axes substantially aligned
with each other and with the direction of movement of
the delivery path. Such a linear combining process is
advantageous since it causes minimal or no damage to
the components within each smoking article.
[0025] Preferably, the feeding means is arranged to
interleave each of the two or more different components
with others of the two or more different components, such
that the components on the delivery path are in a desired
and predetermined order. Preferably, the feeding means
is arranged to interleave each of the two or more different
components with others of the two or more different com-
ponents with a distance therebetween in accordance with
the desired order on the delivery path.
[0026] In a preferred embodiment, the order of the
components on the moving delivery path corresponds to
un-tipped smoking articles all facing the same direction
with respect to the direction of movement of the delivery
path.
[0027] In that preferred embodiment, preferably the
apparatus further comprises a turning drum, after the cut-
ting means, for rotating every alternate un-tipped smok-
ing article, such that adjacent un-tipped smoking articles
are facing in the opposite direction with respect to the
direction of travel.
[0028] In an alternative embodiment, the order of the
components on the moving delivery path corresponds to
alternate un-tipped smoking articles facing in opposite
directions with respect to the direction of movement of
the delivery path.
[0029] Preferably, the feeding means comprises at
least one indexing wheel for feeding components onto
the moving delivery path. Preferably, each indexing
wheel comprises a plurality of fingers around its circum-
ference. Preferably, the separation of the fingers sets the
distance between the components on the delivery path.
[0030] In one embodiment, the feeding means com-
prises first and second supply drums for feeding each
component onto a feeding path upstream of the delivery
path. Preferably, the first supply drum comprises a plu-
rality of longitudinal flutes around its circumference. Pref-
erably, each flute on the first drum is arranged to hold a
multiple unit length component, for example a double
length, quadruple length or sextuple length component.
In that case, preferably, each feeding means further com-
prises at least one cutter along the first supply drum, such
that the multiple unit length component on the first supply
drum is cut into single length components for the second
supply drum. Preferably, the second supply drum com-
prises a plurality of longitudinal flutes around its circum-
ference. Preferably, the flutes are axially and circumfer-
entially spaced, such that the components are fed, one
or more at a time, onto the feeding path. Preferably, the
feeding means comprises a hopper for feeding multiple
unit length components onto each first supply drum.
[0031] Preferably, the compacting means comprises:
a first wheel having circumferentially spaced fixed fingers

for separating the stream of components into groups of
two or more different components, wherein each group
corresponds to a discrete un-tipped smoking article; a
second wheel, downstream of the first wheel, having cir-
cumferentially spaced moveable fingers more closely
spaced than the fixed fingers on the first wheel, for com-
pacting the components within a group such that they
abut one another; and a third wheel, downstream of the
second wheel, having circumferentially spaced move-
able fingers, for setting the pre-defined space between
a leading group of components and a trailing group of
components.
[0032] In one embodiment, the first and second wheels
have substantially equal diameters. The moveable fin-
gers on the second wheel allow the components to be
transferred between the first and second wheels, even
though the wheels may be rotating at different speeds.
This is preferably achieved by driving the moveable fin-
gers on the second wheel by cams.
[0033] In one embodiment, the second and third
wheels have different diameters and the circumferentially
spaced moveable fingers on the third wheel are narrower
than the circumferentially spaced moveable fingers on
the second wheel. This allows the separation between
groups of components to be reduced as the components
are transferred from the second wheel to the third wheel.
The moveable fingers on the third wheel allow for preci-
sion and accuracy in the size of the space between
groups of components. This is preferably achieved by
driving the moveable fingers on the third wheel by cams.
[0034] The web of material may comprise a web of
paper material, for example cigarette paper. Preferably,
the web of material supplied to the wrapping means com-
prises pre-applied heat-conducting elements spaced
along the inside of the web of material.
[0035] In one preferred embodiment, the apparatus
further comprises a tipper downstream of the cutting
means, for tipping un-tipped smoking articles with tips,
to form smoking articles. Preferably, the tip is a mouth-
piece. The mouthpiece may comprise cellulose acetate
tow. Preferably, the mouthpiece is cylindrical. Preferably,
the tipper secures the tip to the un-tipped smoking article
by tipping paper. The tipper may comprise any suitable
tipper. Examples of suitable tippers are the Max-S tipper
made by Hauni AG of Germany, and the Max-80 tipper
also made by Hauni AG of Germany.
[0036] In a preferred embodiment, the non-cleanly-
cuttable component is a heat source. Each heat source
may be a carbon-based heat source. Each heat source
may be a non-compressible pyrolised carbon-based heat
source. Preferably, the heat source is cylindrical. In that
case, each heat source on the delivery path preferably
has its longitudinal axis substantially aligned with the di-
rection of movement of the delivery path. The heat source
may include one or more airflow channels therethrough.
[0037] Preferably, the two or more different compo-
nents include one or more aerosol-generating sub-
strates. Each substrate may comprise tobacco material.
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Preferably, each substrate is cylindrical. In that case,
each substrate on the delivery path preferably has its
longitudinal axis substantially aligned with the direction
of movement of the delivery path.
[0038] Preferably, the two or more different compo-
nents include one or more elongate expansion cham-
bers. Preferably, each elongate expansion chamber is
cylindrical. In that case, each elongate expansion cham-
ber on the delivery path preferably has its longitudinal
axis substantially aligned with the direction of movement
of the delivery path. Even more preferably, each elongate
expansion chamber may comprise a cylindrical open-
ended tube. The tube may comprise cardboard.
[0039] The components may further include other
components, for example a barrier material for locating
between the heat source and the aerosol-generating sub-
strate.
[0040] In a preferred embodiment, the two or more dif-
ferent components comprise non-cleanly-cuttable heat
sources, aerosol-generating substrates, and elongate
expansion chambers and each group corresponding to
a discrete un-tipped smoking article comprises one of
the non-cleanly-cuttable heat sources, one or more of
the aerosol-generating substrates, and one or more of
the elongate expansion chambers.
[0041] Features described in relation to one aspect of
the invention may also be applicable to another aspect
of the invention.
[0042] The invention will be further described, by way
of example only, with reference to the accompanying
drawings in which:

Figure 1 shows a distillation-based smoking article;
Figure 2 is a perspective schematic view of an exem-

plary embodiment of the apparatus accord-
ing to the invention;

Figure 3 shows a first example of components or-
dered on a vacuum belt;

Figure 4 shows a second example of components or-
dered on a vacuum belt;

Figure 5 is a schematic view of an exemplary embod-
iment of the compacting means of Figure 2;
and

Figure 6 is a schematic view of one embodiment of
apparatus used to apply heat-conducting el-
ements to a paper web.

[0043] One preferred exemplary embodiment of the
apparatus and method of the invention, will now be de-
scribed. The apparatus may be used during manufacture
of a distillation-based smoking article, for example, the
smoking article shown in Figure 1. In Figure 1, the smok-
ing article 101 comprises a non-cleanly-cuttable combus-
tible heat source 103, an aerosol-generating substrate
105, two elongate expansion chambers 107a and 107b
and a mouthpiece 109, in abutting coaxial alignment,
which are overwrapped in an outer paper wrapper 111.
In this embodiment, the non-cleanly-cuttable heat source

103 is cylindrical and includes a central airflow channel
113 which extends longitudinally through the heat source
103. The aerosol-generating substrate 105 is located im-
mediately downstream of the heat source 103 and, in this
embodiment, comprises a cylindrical plug of homoge-
nised tobacco material 117, consisting of longitudinally
aligned filaments of extruded tobacco material. A heat-
conducting element 121 consisting, in this embodiment,
of aluminium foil, surrounds and is in contact with a rear
portion of the non-cleanly-cuttable heat source 103 and
an abutting front portion of the aerosol-generating sub-
strate 105. The elongate expansion chambers 107a and
107b are located downstream of the aerosol-generating
substrate 105 and, in this embodiment, comprise cylin-
drical open-ended tubes of cardboard 123. The mouth-
piece 109 is located downstream of the expansion cham-
bers 107a and 107b and, in this embodiment, comprises
a cylindrical plug of cellulose acetate tow 125. In this
embodiment, the outer paper wrapper 111 includes per-
forations 129 around its circumference, just upstream of
the heat conducting element 121. The smoking article
101 is circumscribed by tipping paper 131.
[0044] Figure 1 shows one embodiment of a particular
distillation-based smoking article. Various modifications
are possible, however. For example, one or more of the
following modifications may be made if desired. The heat
source may comprise additional or differently arranged
airflow channels. The aerosol-generating substrate may
comprise any suitable material. Additional aerosol-gen-
erating substrates may also be included, for example in-
cluding different tobacco material or flavourings. A barrier
material may be included between the heat source and
the aerosol-generating substrate. Instead of two shorter
expansion chambers, a single long expansion chamber
may be provided. Any suitable mouthpiece may be in-
cluded, or the mouthpiece may be omitted completely.
Tipping paper may be omitted. The perforations may be
omitted, or may be positioned adjacent the heat conduct-
ing element, such that a consumer is able to see the
aluminium foil through the perforations.
[0045] Figure 2 is a perspective schematic view of one
exemplary embodiment of the apparatus of the invention.
Figure 2 shows an embodiment of apparatus for combin-
ing a plurality of components for the production of un-
tipped smoking articles. The embodiment of Figure 2 may
be used for manufacture of smoking articles, including a
component that is not cleanly cuttable with conventional
mechanical cutting means, such as the smoking article
described above with reference to Figure 1. In the em-
bodiment of Figure 2, each smoking article comprises a
non-cleanly-cuttable heat source 203, an aerosol-gener-
ating substrate 205, two elongate expansion chambers
207 and a mouthpiece (not shown). The apparatus
shown in Figure 2 is arranged to combine the heat sourc-
es 203, aerosol-generating substrates 205 and expan-
sion chambers 207 to form un-tipped smoking articles,
to which the mouthpieces may be attached, optionally
using tipping paper, to form finished smoking articles.
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[0046] Referring to Figure 2, the apparatus 201 com-
prises first feeding means 203a for the heat sources 203,
second feeding means 205a for the aerosol-generating
substrates 205, and third feeding means 207a for the
expansion chambers 207. In the embodiment of Figure
2, first feeding means 203a comprises vibrating bowl
203b, belt 203e and indexing wheel 203f. In the embod-
iment of Figure 2, second feeding means 205a comprises
hopper 205b, primary supply drum 205c, secondary sup-
ply drum 205d, vacuum belt 205e and second indexing
wheel 205f. In the embodiment of Figure 2, third feeding
means 207a comprises hopper 207b, primary supply
drum 207c, secondary supply drum 207d, vacuum belt
207e and indexing wheel 207f. The apparatus 201 further
comprises vacuum belt 209 and compacting means 210
for compacting the stream of components into groups of
components, in the form of wheels 211, 213, 215, a gar-
niture region 217 using paper web feed 219 and belt 221,
and cutting means in the form of blade 223. Further de-
tails of the compacting means 210 including wheels 211,
213 and 215 are shown in Figure 5.
[0047] The general operation of the Figure 2 apparatus
is as follows. The heat sources 203 are introduced from
vibrating bowl 203b onto belt 203e, then via indexing
wheel 203f onto vacuum belt 209. The aerosol-generat-
ing substrates 205 are introduced from hopper 205b, via
primary supply drum 205c and secondary supply drum
205d onto vacuum belt 205e, then via indexing wheel
205f onto vacuum belt 209. Similarly, the expansion
chambers 207 are introduced from hopper 207b, via pri-
mary supply drum 207c and secondary supply drum 207d
onto vacuum belt 207e, then via indexing wheel 207f onto
vacuum belt 209. The various components 203, 205 and
207 are introduced with appropriate spacing and speed
such that their longitudinal axes are substantially axially
aligned with each other and with the direction of move-
ment of vacuum belt 209 in the required order. Supply of
the components is also described in more detail with ref-
erence to Figures 3 and 4.
[0048] The various components pass along the vacu-
um belt 209 in order, and then pass into the compacting
means 210. The function of the compacting means 210
is to compact the stream of components into groups of
components, each group corresponding to a discrete un-
tipped smoking article, so that the components within a
group abut one another and there is a predefined space
between a leading group of components and a trailing
group of components. Further, the compacting means
registers the position of each space so that the blade can
cut the web of material in each space between groups
of components. The compacting means 210 will be de-
scribed in detail with reference to Figure 5.
[0049] After the compacting means 210, the compo-
nents are overwrapped with paper web in the garniture
region 217. The paper web feed 219 may include pre-
applied heat-conducting elements (possibly in the form
of aluminium foil patches - see 121 in Figure 1), appro-
priately spaced, as will be described further with refer-

ence to Figure 6. Once the components have been over-
wrapped with the paper web from feed 219, the web is
cut at appropriate junctures, at blade 223.
[0050] Supply of the aerosol-generating substrates
and expansion chambers will now be further described.
Referring once again to Figure 2, supply drums 205c and
205d are used to supply the aerosol-generating sub-
strates 205 from hopper 205b onto the vacuum belt 205e.
Supply drums 207c and 207d are used to supply the ex-
pansion chambers 207 from hopper 207b onto the vac-
uum belt 207e.
[0051] Primary drum 205c, for the aerosol-generating
substrates 205, includes a plurality of longitudinal flutes
(not shown) around its circumference, aligned with the
axis of rotation. In this embodiment, primary drum 205c
rotates in a clockwise direction. Secondary drum 205d
also includes a plurality of longitudinal flutes (not shown)
around its circumference. However, each flute on sec-
ondary drum 205d extends along only one sixth of the
length of the drum and is arranged to hold a single length
aerosol-generating substrate. The flutes on secondary
drum 205d are stepped relative to one another around
the circumference of the drum. Along the primary drum
205c, there are five rotating cutting blades (not shown),
which cut the x6 aerosol-generating substrate lengths on
primary drum 205c into single length aerosol-generating
substrates for the secondary drum 205d. In this embod-
iment, secondary drum 205d rotates in an anti-clockwise
direction and individually deposits the single length aer-
osol-generating substrates 205 onto vacuum belt 205e.
The vacuum belt 205e may include fixed fingers to ensure
correct positioning of the components.
[0052] Primary drum 207c, for the expansion cham-
bers 207, includes a plurality of longitudinal flutes (not
shown) around its circumference, aligned with the axis
of rotation. In this embodiment, primary drum 207c ro-
tates in a clockwise direction. Primary drum 207c is ar-
ranged to hold 4x length expansion chambers. Second-
ary drum 207d also includes a plurality of longitudinal
flutes (not shown) around its circumference. However,
each flute on secondary drum 207d extends along only
half of the length of the drum and is arranged to hold two
single length expansion chambers. The flutes on sec-
ondary drum 207d are stepped relative to one another
around the circumference of the drum. Along the primary
drum 207c, there are three rotating cutting blades (not
shown), which cut the x4 expansion chambers on primary
drum 207c into single length expansion chambers for the
secondary drum 207d. In this embodiment, secondary
drum 207d rotates in an anti-clockwise direction. Then,
the two single length expansion chambers are deposited
together onto vacuum belt 207e to provide two expansion
chambers in each finished smoking article. The vacuum
belt may include fixed fingers to ensure correct position-
ing of the components.
[0053] Typically, suction is used to hold the compo-
nents to the drums and known vacuum transfer tech-
niques are used to transfer the components between
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drums. However, other mechanisms may be used. In the
embodiment of Figure 2, primary drum 205c includes 42
longitudinal flutes and secondary drum 205d includes 72
stepped longitudinal flutes. In the embodiment in Figure
2, primary drum 207c includes 42 longitudinal flutes and
secondary drum 207d includes 24 stepped longitudinal
flutes. Of course, other numbers of flutes are possible
and the flutes may or may not be evenly spaced around
the drum.
[0054] Between vacuum belt 205e and vacuum belt
209, there is an indexing wheel 205f. The indexing wheel
205f rotates and supplies the aerosol-generating sub-
strates 205 onto the vacuum belt 209. In this embodi-
ment, there are four fixed fingers (not shown) on indexing
wheel 205f, which separate the substrates from one an-
other. In this embodiment, indexing wheel 205f sets the
distance between aerosol-generating substrates as they
are transferred onto vacuum belt 209. The speed of vac-
uum belt 205e is set to cooperate with the rotational
speed of indexing wheel 205f and the speed of vacuum
belt 209.
[0055] Between vacuum belt 207e and vacuum belt
209, there is an indexing wheel 207f. The indexing wheel
207f rotates and supplies the expansion chambers, two
at a time, onto the vacuum belt 209. In this embodiment,
there are four fixed fingers (not shown) on indexing wheel
207f, which separate the expansion chambers into
groups of two, that is, a fixed finger is positioned after
every second expansion chamber. In this embodiment,
indexing wheel 207f sets the distance between expan-
sion chamber pairs as they are transferred onto vacuum
belt 209. The speed of vacuum belt 207e is set to coop-
erate with the rotational speed of indexing wheel 207f
and the speed of vacuum belt 209.
[0056] Supply of the heat sources will now be further
described. Referring once again to Figure 2, vibrating
bowl is used to supply the (pre-cut) heat sources onto
the belt 203e.
[0057] Between belt 203e and vacuum belt 209, there
is an indexing wheel 203f. The indexing wheel 203f ro-
tates and supplies the heat sources onto the vacuum belt
209. In this embodiment, there are four or six fixed fingers
(not shown) on indexing wheel 203f.
[0058] The desired spacing and ordering of the various
components on vacuum belt 209 and the number of fixed
fingers on indexing wheel 203f will depend on the struc-
ture of the resulting smoking article and also on the later
processes involved in manufacturing. In some arrange-
ments (see, for example, Figure 3 discussed below), a
regular spacing between components will be required.
That is, the same space between one component and
the next component will always be needed. This is set
by the indexing wheels 203f, 205f, 207f. In particular, for
the arrangement shown in Figure 3, four fixed fingers are
provided on indexing wheel 203f. The indexing wheel
203f delivers a controlled number of heat sources onto
vacuum belt 209 from continuous supply from belt 203e.
For the Figure 3 arrangement, one heat source is pro-

vided onto vacuum belt 209 at a time and there is equal
spacing between heat sources.
[0059] In other arrangements however (see, for exam-
ple, Figure 4 discussed below), a non regular spacing
between components will be required. That is, the space
between one component and the next will not always be
the same. In one advantageous arrangement, there are
two different spacings between components of the same
type, so that there is a first space between first compo-
nent and second component, a second space between
second component and third component, the first space
again between third component and fourth component,
the second space again between fourth component and
fifth component, and so on. Again, this is set by the in-
dexing wheels 203f, 205f, 207f. In particular, for the ar-
rangement shown in Figure 4, six fixed fingers are pro-
vided on indexing wheel 203f. The indexing wheel 203f
delivers a controlled number of heat sources onto vacu-
um belt 209 from continuous supply from belt 203e. For
the Figure 4 arrangement, two heat sources are provided
onto vacuum belt 209 at a time. The space between each
pair of heat sources is created by a difference in speed
between indexing wheel 203f and vacuum belt 209. The
speed of vacuum belt 209 is three times higher than the
tangential speed of the indexing wheel 203f. This pro-
duces a space equal to two twice the heat source length
between each pair of heat sources.
[0060] Figure 3 shows one possible order for the com-
ponents on vacuum belt 209. The components are simply
in the order that they will be positioned in the finished un-
tipped smoking articles. That is: heat source 203, then
aerosol-generating substrate 205, then expansion cham-
bers 207, then another heat source 203, then another
aerosol-generating substrate 205, then further expan-
sion chambers 207 and so on. This means that there is
equal spacing between each heat source from first feed-
ing means 203a (as discussed above), equal spacing
between each aerosol-generating substrate from second
feeding means 205a and equal spacing between each
expansion chamber pair from third feeding means 207a.
The scissor symbols in Figure 3 indicate where the paper
web will be cut at blade 223 or further downstream. In
Figure 3, the spacing between components of the same
type is indicated at 301.
[0061] The order shown in Figure 3 is advantageous
because it allows flexibility of the heat conducting ele-
ment length and position, and it allows for increased ac-
curacy. However, during existing manufacturing proc-
esses, typically, a double length rod is formed, which is
then cut in two, has a double length filter mouthpiece
inserted between the two single length rods and a double
length of tipping paper applied. In order to allow for this
with the Figure 3 arrangement, a turning drum may be
provided downstream of the compacting means, before
the tipper. The turning drum takes a continuous line of
un-tipped smoking articles and rotates alternate un-
tipped smoking articles, thereby allowing a double length
filter mouthpiece to be inserted between the two single
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length un-tipped smoking articles, as in existing process-
es.
[0062] Figure 4 shows another possible order for the
components on vacuum belt 209. The components are
ordered to create two smoking article rods at a time, one
facing forward, one facing rearward. That is: heat source
203, then aerosol-generating substrate 205, then expan-
sion chambers 207, then further expansion chambers
207, then another aerosol-generating substrate 205,
then another heat source 203, then a third heat source
203 and so on. Such an arrangement is advantageous
because it may be used with existing tipping processes,
without the need for a turning drum. In order to achieve
the non-uniform spacing in Figure 4, indexing wheels
203f, 205f and 207f of feeding means 203a, 205a and
207a are arranged to supply the components onto vac-
uum belt 209 with two different spacings between com-
ponents of the same type (as discussed above). The first
spacing between heat sources is shown as 401. The sec-
ond spacing between heat sources is shown as 403.
(There are corresponding spaces (not labelled) between
other components of the same type.) The first spacing
401 is the spacing between heat sources in one double-
length un-tipped smoking article. The second spacing
403 is the spacing between heat sources in adjacent dou-
ble-length un-tipped smoking article. The vacuum belt
209 moves the components, in their desired positions,
towards compacting means 210. Suction is applied from
underneath belt 209 which assists to adhere the compo-
nents to the belt.
[0063] Figure 5 shows one exemplary embodiment of
compacting means 210 of Figure 2. In Figure 5, the com-
ponents enter the compacting means at 501 on belt 209
and exit the compacting means at 503 on belt 221. In
Figure 5, the components are shown in the order of Figure
4, that is, to create two un-tipped smoking articles at a
time, one facing forward, one facing rearward. However,
any suitable component ordering is possible.
[0064] In this embodiment, compacting means 210 in-
cludes three wheels 211, 213 and 215. First wheel 211
is used to separate the plurality of components into
groups of components. In this embodiment, first wheel
211 includes seven fixed, circumferentially-spaced fin-
gers 505a and is arranged to rotate in a clockwise direc-
tion. Second wheel 213 is used to compact the compo-
nents within each group. In this embodiment, second
wheel 213 includes eight circumferentially-spaced move-
able thick fingers 507a and is arranged to rotate in an
anti-clockwise direction. Each moveable thick finger
507a is driven by a cam 507b, rather than being fixed to
wheel 213, so that movement of each thick finger 507a,
relative to wheel 213, is possible. Third wheel 215 is used
to set the spacing between each group of components.
In this embodiment, third wheel 215 includes eight cir-
cumferentially-spaced moveable thin fingers 509a and
is arranged to rotate in a clockwise direction. The desired
spacing between each un-tipped smoking article is cre-
ated either by having a moveable thin finger with the cor-

responding dimension, or by adjusting the speed ratio
between the compacting means 210 and the belt 221.
Each moveable thin finger 509a is driven by a cam 509b,
rather than being fixed to wheel 215, so that movement
of each thin finger 509a, relative to wheel 215, is possible.
[0065] The components are fed into the compacting
means 210 at 501 on belt 209. They are then guided onto
wheel 211 by guide 511 and carried by wheel 211 in a
clockwise direction, as shown by the arrow. Each fixed
finger 505a is positioned between components of one
un-tipped smoking article and the next un-tipped smoking
article, each un-tipped smoking article including a group
of components. Since the components are likely to be
fairly well spaced out on belt 209, they remain fairly well
spaced out on wheel 211.
[0066] At the interface between first wheel 211 and
second wheel 213, the components are transferred to
the second wheel 213 and begin to rotate in an anti-clock-
wise direction, as shown by the arrow. The components
are guided onto wheel 213 by guide 513. Each moveable
thick finger 507a takes the place of fixed finger 505a and
is positioned between components of one un-tipped
smoking article and the next un-tipped smoking article.
Because wheel 211 includes seven fixed fingers 505a,
whereas wheel 213 includes eight moveable fingers
507a, in order for successful transfer of components from
wheel 211 to wheel 213, the two wheels must be rotating
at different speeds. This is because the wheels have the
same diameter so, for each full rotation of wheel 213,
which corresponds to eight smoking article rods, wheel
211 must turn one and one seventh rotations. In order to
accommodate this speed difference at the interface,
moveable fingers 507a are driven by cams 507b rather
than being fixed to wheel 213. This allows moveable fin-
gers 507a to travel at the same speed as fixed fingers
505a at the interface, by moving relative to wheel 213.
Then, once the components are transferred, the cams
507b allow the moveable fingers 507a to return to rotation
at the same speed as wheel 213. Since there are eight
spaces between moveable fingers on wheel 213, but only
seven spaces between fixed fingers on wheel 211, the
components within a group of components on wheel 213
are closer together than on wheel 211.
[0067] The components are then carried by wheel 213
in an anti-clockwise direction, as shown by the arrow. As
already mentioned, each moveable thick finger 507a is
positioned between components of one un-tipped smok-
ing article and the next un-tipped smoking article.
[0068] At the interface between second wheel 213 and
third wheel 215, the components are transferred to the
third wheel 215 and begin to rotate in a clockwise direc-
tion, as shown by the arrow. The components are guided
onto wheel 215 by guide 515. Each moveable thin finger
509a takes the place of moveable thick finger 507a and
is positioned between components of one un-tipped
smoking article and the next un-tipped smoking article.
Because wheel 215 includes eight moveable fingers, just
like wheel 213, wheels 213 and 215 are moving at ap-
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proximately the same speed at the interface between
them. However, moveable fingers 509a are thinner than
fingers 507a, which results in a smaller separation be-
tween components of one un-tipped smoking article and
the next un-tipped smoking article. In order to achieve
this, wheel 213 has a slightly different diameter from that
of wheel 215. Although moveable fingers 509a may not
require very much movement relative to wheel 215, they
are nonetheless driven by cams 509b rather than being
fixed to wheel 215. This allows the fingers 509a to move
relative to wheel 215 at the interface between wheel 213
and wheel 215, should this be needed to compact the
components. Furthermore, the cam mechanism allows
for adjustment of the speed of the delivery of the com-
ponents onto belt 221, in order to compact the compo-
nents against each other.
[0069] The components are then carried by wheel 215
in a clockwise direction, as shown by the arrow. At this
stage, the separation between groups of components
(optionally set by moveable fingers 509a) is the desired
space so that, when the components exit the compacting
means 210 at 503 on belt 221, they are ready to be over-
wrapped with paper web in garniture region 217. As al-
ready discussed, the blade 223 downstream of the com-
pacting means 210 is arranged to cut the paper web pre-
cisely at each gap between un-tipped smoking article
components. Thus, the size of the gap between each
group of components needs to be accurate. This is par-
ticularly important with the smoking article of Figure 1,
for example, since the heat sources tend to be hard and
difficult to cut. Thus, any incorrect spacing could lead to
damage to the blade if it attempts to cut through a heat
source. In one embodiment, the gap between groups of
components may be 1 mm � 0.5. mm, that is, between
0.5 mm and 1.5 mm, or more preferably between 0.8 mm
and 1.2 mm.
[0070] The components may be adhered to each
wheel by suction and transferred between wheels using
known vacuum transfer techniques. Other techniques
are possible, however.
[0071] In Figure 5, wheels 213 and 215 are shown with
eight moveable fingers, so that they can accommodate
eight groups of components for eight smoking article
rods, but any number of moveable fingers greater than
one is possible. Wheel 211 is shown with seven fixed
fingers, so that it can accommodate seven groups of com-
ponents for seven smoking article rods, but any number
of fixed fingers is possible. The important feature is that
the first wheel 211 holds fewer groups of components
than the second wheel 213, so that the components are
compacted in the transfer from the first wheel to the sec-
ond wheel.
[0072] In garniture region 217, the properly-spaced
components are overwrapped with paper from paper
feed 219. This may be performed in a conventional man-
ner. As the components move along the belt, on paper
from paper feed 219, the channel steadily becomes more
cylindrical, thereby wrapping the paper around the com-

ponents.
[0073] Referring to the embodiment of Figure 1, each
distillation-based smoking article includes a heat-con-
ducting element 121 which may consist of aluminium foil.
Preferably, the aluminium foil is pre-applied to the paper
111, before being fed into paper feed 219 and wrapped
over the components. The application of spaced alumin-
ium foil patches to a paper web may be performed by
apparatus like that described in pending patent applica-
tion EP 08250842.5. One embodiment of such apparatus
is shown in Figure 6.
[0074] Figure 6 shows a schematic view of one em-
bodiment of apparatus used to apply spaced heat-con-
ducting elements in the form of aluminium patches to a
web of paper. The apparatus 601 comprises backplate
603, aluminium foil input 605 from aluminium foil feed
bobbin 607, aluminium foil feed dancing rollers 609 and
fixed rollers 611, glue applicator 613, patch cutting drum
615, paper input 617, paper input roller 619, patch trans-
fer drum 621 and paper output 623. In this embodiment,
the apparatus additionally includes perforation drum 625
and additional glue applicator 627. In Figure 6, the thick
line is used to indicate the web of aluminium foil, the thin
line is used to indicate the web of paper, and the thin line
with spaced thick portions is used to indicate the web of
paper with applied patches of aluminium foil.
[0075] Aluminium foil web is fed from feed bobbin 607
to the input 605. Then, the aluminium foil is fed around
dancing roller 609 which, as shown by the arrows, can
move up and down to affect the tension in the foil web.
Then, the aluminium foil web is fed in the direction of the
arrows, via fixed rollers 611, to the further dancing rollers
609. The dancing rollers 609 set the speed of the incom-
ing web, according to the required speed at the patch
cutting drum 615 and the patch transfer drum 621. After
the dancing rollers 609, the glue applicator 613 applies
glue areas or lines or a continuous or an intermittent
stream of glue to the web. Then, the glued aluminium foil
web proceeds towards the patch cutting drum 615 and
the patch transfer drum 621. Preferably, suction is ap-
plied at the entry to patch transfer drum and air is blown
outwards at the exit of the patch transfer drum. As the
glued aluminium foil web passes between the patch cut-
ting drum 615 and the patch transfer drum 621, the web
is cut into individual aluminium patches. The individual
patches (glue side out) pass in a clockwise direction
around the patch transfer drum 621. Paper is fed into
paper input roller 619. As the paper comes into contact
with the individual aluminium patches on the patch trans-
fer drum 621, the patches are applied to the paper. The
glue may then be dried by heaters (not shown).
[0076] The apparatus allows the aluminium patches to
be non evenly spaced on the paper web, if that is required
(for example for the component order shown in Figure
4). In that case, either electronic driving control or a me-
chanical cam (not shown) changes the speed of the in-
coming webs so that patch transfer drum 621 applies the
patches to the paper web with two different spacings.
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[0077] As will be understood by the skilled reader, the
position of the aluminium patches on the paper web is
critical, as this affects the position of the heat-conducting
elements relative to the heat source and aerosol-gener-
ating substrate in the eventual smoking articles. This has
a great effect on the heat conducting properties of the
smoking article, and hence on the temperature reached
at the aerosol-generating substrate and hence on the
smoking experience for the user. The aluminium patch
may optionally be secured to the heat source, for example
via glue from applicator 627, to prevent the heat source
from dropping out of the paper overwrap.
[0078] The perforation drum 625 is used to perforate
the paper, so as to form the perforations 129 in the fin-
ished smoking article (see Figure 1). The perforations
may alternatively allow a user to peel off part of the paper
overwrap from the heat source. This prevents the paper
from burning, when the smoking article is lit. The perfo-
rations in Figure 1 are shown extending around the cir-
cumference of the smoking article. The perforations may,
alternatively extend along the length of the smoking ar-
ticle. Alternatively, the perforations may be added down-
stream in the tipper.
[0079] An additional unit may also be supplied to apply
printing or other markings to the paper web before input
617 or in the region of glue applicator 627.
[0080] Referring once again to Figure 2, the paper web
exiting the garniture region 217 is then cut by blade 223.
As already discussed, the blade 223 cuts the web in the
spaces between groups of components. After cutting, a
mouthpiece may be applied to each un-tipped smoking
article by tipping paper. The tipping of the un-tipped
smoking articles may be carried out by any suitable tip-
ping machine (tipper).
[0081] Thus, in the apparatus shown in Figure 2, firstly
the components are fed in a stream along the moving
vacuum belt 209. Then, in the compacting means 210,
the stream of components is compacted into groups of
components, each group corresponding to a discrete un-
tipped smoking article. The components within a group
abut one another and there is a predefined space be-
tween a leading group of components and a trailing group
of components. Then, in garniture region 217, the com-
ponents are wrapped in a web of material. Finally, the
web of material is cut at each space between groups of
components.

Claims

1. A method for combining two or more different com-
ponents for the production of smoking articles,
wherein at least one of the components is non-clean-
ly-cuttable, the method comprising the steps of:

feeding a stream of components along a moving
delivery path (209);
compacting the stream of components into

groups of two or more different components,
each group corresponding to a discrete un-
tipped smoking article, wherein the components
within a group abut one another and wherein
there is a predefined space between a leading
group of components and a trailing group of
components;
wrapping the components in a web of material;
and
cutting the web of material in each space be-
tween groups of components.

2. A method according to claim 1, wherein the compo-
nents on the delivery path (209) have their longitu-
dinal axes substantially aligned with each other and
with the direction of movement of the delivery path.

3. A method according to claim 1 or claim 2, wherein
the order of the components on the moving delivery
path (209) corresponds to un-tipped smoking articles
all facing the same direction with respect to the di-
rection of movement of the delivery path.

4. A method according to claim 3, further comprising,
after the step of cutting the web of material in each
space between groups of components, rotating eve-
ry alternate un-tipped smoking article, such that ad-
jacent un-tipped smoking articles are facing in the
opposite direction with respect to the direction of
travel.

5. A method according to claim 1 or claim 2, wherein
the order of the components on the moving delivery
path (209) corresponds to alternate un-tipped smok-
ing articles facing in opposite directions with respect
to the direction of movement of the delivery path.

6. A method according to any preceding claim, further
comprising the step of tipping the un-tipped smoking
articles with tips, to form smoking articles.

7. A method according to any preceding claim, wherein
the two or more different components comprise non-
cleanly-cuttable heat sources (103, 203), aerosol-
generating substrates (105, 205), and elongate ex-
pansion chambers (107a, 107b, 207) and each
group corresponding to a discrete un-tipped smoking
article comprises one of the non-cleanly-cuttable
heat sources, one or more of the aerosol-generating
substrates, and one or more of the elongate expan-
sion chambers.

8. A method according to claim 7, wherein the web of
material comprises pre-applied heat-conducting el-
ements spaced along the inside of the web of mate-
rial.

9. Apparatus (201) for combining two or more different
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components for the production of smoking articles,
wherein at least one of the components is non-clean-
ly-cuttable, the apparatus comprising:

feeding means (203a, 205a, 207a) for feeding
a stream of components along a moving delivery
path (209);
compacting means (210) for compacting the
stream of components into groups of two or
more different components, each group corre-
sponding to a discrete un-tipped smoking article,
wherein the components within a group abut one
another and wherein there is a predefined space
between a leading group of components and a
trailing group of components;
wrapping means (217) for wrapping the compo-
nents in a web of material; and
cutting means (223) for cutting the web of ma-
terial in each space between groups of compo-
nents.

10. Apparatus according to claim 9, wherein the order
of the components on the moving delivery path (209)
corresponds to un-tipped smoking articles all facing
the same direction with respect to the direction of
movement of the delivery path.

11. Apparatus according to claim 10, further comprising
a turning drum, after the cutting means (223), for
rotating every alternate un-tipped smoking article,
such that adjacent un-tipped smoking articles are
facing in the opposite direction with respect to the
direction of travel.

12. Apparatus according to claim 9, wherein the order
of the components on the moving delivery path (209)
corresponds to alternate un-tipped smoking articles
facing in opposite directions with respect to the di-
rection of movement of the delivery path.

13. Apparatus according to any of claims 9 to 12, wherein
the compacting means (210) comprises:

a first wheel (211) having circumferentially
spaced fixed fingers (505a) for separating the
stream of components into groups of compo-
nents, wherein each group corresponds to a dis-
crete un-tipped smoking article;
a second wheel (213), downstream of the first
wheel, having circumferentially spaced move-
able fingers (507a) more closely spaced than
the fixed fingers on the first wheel (211), for com-
pacting the components within a group such that
they abut one another; and
a third wheel (215), downstream of the second
wheel, having circumferentially spaced move-
able fingers (509a), for setting the pre-defined
space between a leading group of components

and a trailing group of components.

14. Apparatus according to any of claims 9 to 13, further
comprising a tipper downstream of the cutting means
(223), for tipping the un-tipped smoking articles with
tips, to form smoking articles.

15. Apparatus according to any of claims 9 to 14, wherein
the two or more different components comprise non-
cleanly-cuttable heat sources (103, 203), aerosol-
generating substrates (105, 205), and elongate ex-
pansion chambers (107a, 107b, 207) and each
group corresponding to a discrete un-tipped smoking
article comprises one of the non-cleanly-cuttable
heat sources, one or more of the aerosol-generating
substrates, and one or more of the elongate expan-
sion chambers.
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