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Description

FIELD

[0001] The invention relates to methods for manufac-
turing a double-walled tube, which may, for example, be
used as a heating tube in a device for heating smokeable
material.

BACKGROUND

[0002] The manufacture of multiple walled containers
such as double-walled tubes usually requires a number
of manufacturing steps. Conventionally, inner and outer
tubes are moulded separately and then combined and
sealed together, prior to filling of one or more of a plurality
of the chambers, if applicable.
[0003] EP0209399 A2 discloses that a sealing material
such as an adhesive, a mastic, or a gel, is forced against
a substrate, in order to provide environmental sealing
etc. by means of a double-walled article that allows shear
between its walls and can avoid shear between it and
the sealing material.
[0004] WO03013826A2 relates to a method of making
a composite tubular article made up of at least two con-
centric members, and struts disposed in supporting and
positioning orientation between the inner and outer mem-
bers.
[0005] US5285798A discloses a cigarette comprising
a tubular outer wrap surrounding a heat chamber that
has a heat source positioned therein.

SUMMARY

[0006] In accordance with some embodiments de-
scribed herein, there is provided a method for manufac-
turing a double-walled tube, wherein the method com-
prises: a) forming two extruded tubes, wherein one tube
is arranged inside the other; b) providing a first mould
around the outside of the outer tube and a support along
the inside of the inner tube; and, c) injecting fluid into a
first cavity between the inner and outer tubes to mould
the outer tube against the first mould; and wherein at
least some of the fluid is retained in the cavity between
the inner and outer tubes and wherein the fluid is, or
comprises a component of, a substance that can be ac-
tivated to act as a heat source or a coolant.
[0007] The fluid may be a phase change material.
[0008] The phase change material may comprise so-
dium acetate trihydrate.
[0009] The method may further comprise forming an
aperture in the moulded double-walled tube and injecting
the fluid into the first cavity through the aperture.
[0010] An actuating means for activating the sub-
stance to act as a heat source or a coolant may be at-
tached to the heating tube in the region of the aperture.
[0011] The double-walled tube may be a heating tube
or a cooling tube for use in a device for heating or cooling

a material to be heated or cooled, and a second cavity
may be defined by the inner tube for receiving the material
to be heated or cooled.
[0012] The double-walled tube may be a heating tube
and the substance can be activated to act as a heat
source, and the method may further comprise providing
a smokeable material in the second cavity.
[0013] In accordance with some embodiments de-
scribed herein, there is also provided a method for man-
ufacturing a double-walled tube, the method comprising:
forming two extruded tubes, wherein an inner extruded
tube is arranged inside an outer extruded tube; and ap-
plying a vacuum to a cavity between the outer extruded
tube and a mould so as to vacuum mould the outer ex-
truded tube against the mould.
[0014] The method may further comprise: inserting a
substance that can be activated to act as a heat source
or as a coolant into a cavity between the inner extruded
tube and the outer extruded tube.
[0015] The substance may be a fluid.
[0016] The substance may be a phase change mate-
rial.
[0017] The phase change material may comprise so-
dium acetate trihydrate.
[0018] The method may further comprise sealing the
inner extruded tube to the outer extruded tube to define
a first end of the double-walled tube prior to inserting the
substance into the cavity between the inner extruded
tube and the outer extruded tube.
[0019] The method may further comprise sealing the
inner extruded tube to the outer extruded tube to define
a second end of the double-walled tube after inserting
the substance into the cavity between the inner extruded
tube and the outer extruded tube.
[0020] The method may further comprise cutting
through the first and second ends to release waste ma-
terial from the double-walled tube.
[0021] The method may further comprise attaching to
the double-walled tube an actuating means for actuating
the substance.
[0022] The method may further comprise: pressurising
the longitudinal cavity of the inner extruded tube with fluid
when the substance is being inserted into the cavity be-
tween the inner extruded tube and the outer extruded
tube.
[0023] The method may further comprise: supporting
the inner extruded tube on a support inserted through
the longitudinal cavity of the inner extruded tube when
the substance is being inserted into the cavity between
the inner extruded tube and the outer extruded tube.
[0024] The method may further comprise inserting a
smokeable material into the longitudinal cavity of the in-
ner extruded tube.
[0025] In accordance with some embodiments de-
scribed herein, there is also provided a heating tube for
use in a device for heating smokeable material, wherein
the heating tube is obtained or obtainable by any of the
above defined methods.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Embodiments will now be described, by way of
example only, with reference to the accompanying draw-
ings, in which:

Figure 1 shows a double-walled tube; and,
Figure 2 shows a device comprising a double-walled
tube;
Figures 3a to 3f illustrate schematically steps in the
manufacturing of a double walled tube;
Figures 4a to 4e illustrate schematically steps in the
manufacturing of a device comprising a double
walled tube.

DETAILED DESCRIPTION

[0027] The application relates to a method for manu-
facturing a double-walled tube which may, for example,
be used as a heating tube for use in a device for heating
smokeable material.
[0028] Figure 1 shows an example of a double-walled
tube 1. The double-walled tube 1 comprises an inner cy-
lindrical tube 2 and an outer cylindrical tube 3. The inner
cylindrical tube 2 and the outer cylindrical tube 3 are ar-
ranged concentrically with the inner cylindrical tube 2
within the outer cylindrical tube 3. The outer cylindrical
tube 3 comprises a pair of annular ends 3a and 3b and
the inner cylindrical tube 2 is open at both ends 2a, 2b.
An enclosed annular space 4 is thus defined between
the inner and outer cylindrical tubes 2, 3. The inner cy-
lindrical tube 2 defines a cylindrical cavity 5 that extends
along the central longitudinal axis of the double-walled
tube 1.
[0029] Figure 2 is a schematic illustration of a device
7 that comprises a double- walled tube similar to the one
illustrated in Figure 1. The device 7 is a smoking article
that is configured to heat smokeable material.
[0030] In use, smoking articles such as cigarettes and
cigars burn smokeable material such as tobacco to cre-
ate smoke. Attempts have been made to provide alter-
natives to these smoking articles by creating products
which release compounds without creating smoke. Ex-
amples of such products are so-called ’Tobacco Heating
Device’ products which release compounds by heating,
but not burning, smokeable material.
[0031] The device 7 shown in Figure 2 is configured to
heat smokeable material without burning it. As used here-
in, the term ’smokeable material’ includes any material
that provides volatilised components upon heating. In
some embodiments, it includes any tobacco-containing
material and may, for example, include one or more of
tobacco, tobacco extracts, tobacco derivatives, treated
or modified tobacco such as expanded tobacco and re-
constituted tobacco, or tobacco substitutes. For the
avoidance of doubt, when devices such as that shown in
Figure 2 are in use, the smokeable material will not be
combusted and will not generate smoke.

[0032] The device 7 shown in Figure 2 comprises a
double-walled tube 8 similar to that shown in Figure 1
which is employed as a heating tube for heating smoke-
able material. In the double-walled heating tube 8 of the
device 7, the annular space 4 defines a heat source
chamber 9, and the central longitudinal cavity 5 defines
a heating chamber 10.
[0033] The heating chamber 10 is configured to receive
smokeable material 11 so that the smokeable material
11 can be heated in the heating chamber 10.
[0034] The heat source chamber 9 is for containing a
heat source 12. The heat source 12 is activatable on
demand to provide heat.
[0035] For example, the heat source 12 may comprise
a phase change material which provides heat when it is
induced to change between physical states (for example,
from liquid to solid). Suitable phase change materials in-
clude hydrated salt phase change materials, comprising
hydrated salts such as sodium acetate trihydrate, sodium
hydroxide monohydrate, barium hydroxide octahydrate,
magnesium nitrate hexahydrate and magnesium chlo-
ride hexahydrate.
[0036] Sodium acetate trihydrate is stable at room tem-
perature and is non-hazardous. The phase change of
sodium acetate trihydrate from liquid to solid can also be
reliably and quickly initiated by a variety of activating
agents at least some of which can be incorporated into
a separate actuator chamber, and transferred into con-
tact with the phase change material to activate the heat
source as required.
[0037] The heat source 12 may also comprise a plu-
rality of reagents which are capable of reacting exother-
mically. The heat source 12 may comprise an exothermic
chemical reaction between two or more reagents. The
exothermic reaction may be a water-activated reaction,
wherein water, or an aqueous solution or suspension, is
added to one or more reagents in order to initiate an
exothermic chemical reaction.
[0038] Reagents which may be used in combination
with water to cause a water-based exothermic chemical
reaction include calcium oxide (CaO), sodium hydroxide
(NaOH), calcium chloride (CaCl2) and magnesium sul-
phate (MgSO4). In some embodiments, these reagents
are provided in solid form, for example in the form of a
powder, granules, pellets or chunks, although they may
also be used in other forms. These materials may be
provided in a dedicated actuator, or otherwise transferred
into contact with the water or aqueous solution to activate
the heat source as required.
[0039] In other embodiments, the exothermic reaction
may be a reaction between two or more reagents, none
of which is water. For example, the exothermic reaction
may include an organic liquid such as acetic acid.
[0040] Any one or a combination of the heat sources
discussed above may be employed as a heat source 12
in devices of the type shown in Figure 2.
[0041] The heating tube 8 is configured such that the
heat source 12 is able to heat the heating chamber 10
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sufficiently to volatilize constituents of the smokeable ma-
terial 11 without burning the smokeable material 11. Gen-
erally, and in the example shown in Figure 2, the heating
tube 8 is configured such that the heating chamber 10 is
located adjacent to the heat source chamber 9. Thus, in
use, thermal energy from the heat source 12 heats the
heating chamber 10.
[0042] In the example shown in Figure 2, the heat
source chamber 9 and heating chamber 10 comprise co-
axial layers within the heating tube 8, wherein the heating
chamber 10 is located within the central longitudinal cav-
ity of the heat source chamber 9. By means of this ar-
rangement, efficient transfer of heat is provided from the
heat source chamber 9 to the heating chamber 10.
[0043] The device 7 further comprises at one end of
the heating tube 8 an end cap 13 comprising air conduits
14. A mouthpiece 15 is arranged at the other end of the
heating tube 8. The annular mouthpiece 15 comprises
an opening which provides a passageway 16 for fluid
communication between the smokeable material 11 in
the heating chamber 10 and the exterior of the device 7.
An actuator 17 is provided on the outer circumferential
surface of the heating tube 8.
[0044] The actuator 17, examples of which are dis-
cussed in more detail below, comprises means to trigger
the heating of heat source 12 to increase the temperature
of the heating chamber 10. Accordingly, to initiate use of
the device 7, the user activates the actuator 17 to heat
the smokeable material 11. The user is then able to use
the device 7 by drawing on the mouthpiece 15. External
air is thus drawn via the air conduits 14 through the
smokeable material 11 in the heating chamber 10 and
then into the user’s mouth via the passageway 16 in the
mouthpiece 15. In this way, substances produced upon
heating the smokeable material 11, such as nicotine and
aroma vapours, may become entrained in the gaseous
flow as it is drawn by the user.
[0045] The type of actuator 17 used with the heating
tube 8 may be selected on the basis of the type of heat
source used.
[0046] The actuator 17 may, for example, comprise an
injection moulded unit or a thermoformed unit or a vac-
uum-formed unit and may be attached to the heating tube
8 by any suitable means including an interference fit
and/or a suitable adhesive, welding, heat-sealing and the
like. The actuator 17 may comprise a button or other
means to activate the heat source 12.
[0047] For example, when the heat source comprises
a phase change material, the actuator 17 may be con-
figured to provide a nucleation point to trigger crystalli-
sation of the phase change material. This may involve
contacting the phase change material with a seed crystal
to trigger the phase change. Alternatively, the phase
change may be triggered by a sharp point or clicker pro-
viding the nucleation.
[0048] In some embodiments, activation of the actua-
tor 17 may result in the mixing of reactants with an acti-
vating agent. For example, calcium oxide (CaO) in par-

ticulate solid form (e.g. in the form of powder and/or
chunks), may be added to water or an aqueous solution
in the heat source chamber 9 to provide an exothermic
reaction.
[0049] The actuator 17 may comprise a rupturable el-
ement which may be ruptured upon activation of the ac-
tuator 17 to thereby activate the heat source 12. Sealing
the heat source chamber 9 by attaching an actuator com-
prising a rupturable barrier to the surface of the heating
tube 8 has the advantage that the heating tube 8 including
the heat source 12 and actuator 17 may be formed and
supplied as a separate component and therefore easily
assembled with the other components of the device 7.
Moreover, this separate component can be formed in just
two operations, a first step in which the heat source 12
is used as a fluid pressure medium to blow mould the
heating tube 8 as will be described in a first example
below, and a second step in which the actuator 17 is
connected.
[0050] The mouthpiece 15 may comprise a filter 18.
The filter 18 may include filtration material, which may
be any material capable of binding and/or removing one
or more substances derived from the heating of the
smokeable material 11. For example, the filter 18 may
comprise cellulose acetate tow.
[0051] The heating tube 8 is thus conveniently ar-
ranged such that the heat source 12 or heat source cham-
ber 9 is not in fluid communication with the passageway
16 in the mouthpiece 15. Thus, any gases evolved by
the heat source 12 cannot be inhaled by the user.
[0052] Indeed, by means of the double-wall arrange-
ment, the heating tube 8 is configured to prevent any
contact between the heat source 12 and the smokeable
material 11.
[0053] The double-wall arrangement of the heating
tube 8 may also advantageously allow heat generated
by the heat source 12 in the heat source chamber 9 to
be efficiently transmitted to the heating chamber 10. For
example, the heating tube 8, or a portion thereof, may
be configured to be thermally conductive.
[0054] Moreover, the heating tube 8 may also conven-
iently be configured to be sufficiently thermally stable to
withstand the temperature generated by the heat source
12. The heating tube 8 may also be configured to be
insulated to prevent the user from being burned by the
heat source 12.
[0055] The heating tube 8 may also be sufficiently
structurally resilient to provide support for the other com-
ponents of the device 7 and to be sufficiently robust to
withstand handling and use by the user.
[0056] In some examples, in which the heat source 12
comprises a phase change material, the heating tube 8
may be composed of a transparent material to enable
the user to view the contents of the heating tube 8.
[0057] In general, the heating tube 8 may be composed
of any gas impermeable, thermally stable, and thermally
conductive material, such as those listed. The heating
tube 2 preferably comprises a thermoplastic polymer res-
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in, such as PET.
[0058] In a device of the type shown in Figure 2, the
length of the heating tube 8 may be approximately
130mm, and the diameter may be, for example, approx-
imately 7-8mm, or approximately 15-18mm. The diame-
ter may be the same at each end of the heating tube 8,
or may vary along its length. For example, the heating
tube 8 may be shaped for decorative or ergonomic pur-
poses, or to provide a suitable shape for interference fit
of the mouthpiece 15, end cap 13, actuator 17, or other
attachment.
[0059] The double-walled tube 1 shown in Figure 1
comprises transverse, planar end walls. However, the
ends of the double-walled tube may have any suitable
shape or configuration as appropriate. In some exam-
ples, one end of the double-walled heating tube 8 may
be shaped to provide the mouthpiece 15 so that a sep-
arate mouthpiece, such as an injection moulded mouth-
piece section, is not required. In the same or other ex-
amples, one end of the heating tube 8 may be shaped
to provide an end cap 13 so that a separate end cap,
such as an injection moulded end cap, is not required.

First example of a method of manufacturing a double-
walled tube.

[0060] There will now be described a first example of
a method of manufacturing a double-walled tube such
as the one illustrated in Figure 1.
[0061] In a first step, two open tubes are extruded from
an extruder head of an extruder. The extrusion is config-
ured to generate two tubes wherein a first, larger, outer
tube is located around and spaced from the outer circum-
ferential surface of a second, smaller, inner tube. An an-
nular space is defined between the two extruded tubes.
The inner extruded tube will ultimately form the inner cy-
lindrical tube 2 of the finished double-walled tube 1 and
the outer extruded tube will ultimately form the outer cy-
lindrical tube 3.
[0062] The extruder may, for example, comprise two
annular extrusion ports for extruding concentric tubular
mouldable extrusions, wherein one annular extrusion
port is positioned within the other.
[0063] As an alternative to the use of annular extrusion
ports, one or a plurality of sheets may be extruded, with
the one or more sheet extrusions being subsequently
sealed together to form one or both of the extruded tubes.
For example, split mould segments may be used to seal
the extrusions.
[0064] The inner and outer extruded tubes may be ex-
truded simultaneously. Alternatively, one of the extruded
tubes may be extruded prior to extrusion of the other. For
example, the inner extruded tube may be extruded into
the core of a pre-extruded outer tube, or alternatively, an
outer tube or one or more mouldable sheet extrusions
may be extruded around a pre-extruded inner tube.
[0065] The extruded material, preferably a thermoplas-
tic material, may be supplied by one or a plurality of ex-

truders. The one or more extruders may have a screw
feed or piston.
[0066] A continuous or intermittent extrusion process
may be used. An intermittent process in which the plastics
material is not constantly extruded may conveniently al-
low sufficient time to complete a cycle of positioning,
mould closing, blow moulding, and ejection steps. By way
of an example, an accumulating head extruder may be
suitable for use in this method, in which the extrudable
material accumulates in a piston arrangement when ex-
trusion is interrupted.
[0067] Alternatively, a continuous extrusion process
may be used to form the extruded tubes, together with a
means for cutting and transporting the extruded tubes
away from the extruder head to be moulded elsewhere.
This arrangement may provide the advantage of extru-
sion and moulding processes being performed simulta-
neously.
[0068] Tube cutting means may be provided and ar-
ranged to cleave the extruded tubes close to the extrusion
port.
[0069] Any suitable thermoplastics material may be
used to form the double-walled tube 1. Suitable thermo-
plastic materials include polyethylene terephthalate
(PET), polyethylene (PE), poly(vinyl chloride) (PVC),
polyproylene and polycarbonate (PC).
[0070] One or both of the extruded tubes may comprise
one or more co-extrusion layers. Accordingly, one or both
extruded tubes may comprise a single or multiple layers.
Either tube may comprises a layer, for example, an outer
layer that comprises a material that acts as a moisture
barrier to prevent or resist moisture passing through that
layer.
[0071] In addition, or alternatively, one or both of the
tubes may be extruded with decorative strips or a plurality
of differently colored segments.
[0072] These effects may be achieved by means of a
plurality of extruders, each extruding a material with a
different composition. According to this arrangement, the
extruders may be connected to a common extruder head,
configured such that a tube extruded in one or more lay-
ers or sections emerges from the exit nozzle (an exit noz-
zle is often referred to in the art as a ’die and pin’). The
extruded tubes are subsequently transferred to a blow
moulding tool arrangement which comprises a first, outer
mould and a second, inner mould.
[0073] The first outer mould may be a split mould, com-
prising a plurality of blow mould sections, which are con-
figured to close around the outer extruded tube. Gener-
ally, the first mould comprises two sections that are sub-
stantially similar in size and shape.
[0074] The first mould is an external mould and has an
internal surface for defining an outer surface of the outer
extruded tube which will ultimately form the outer cylin-
drical tube 3 of the double-walled tube 1. In the case of
the double-walled tube 1 shown in Figure 1, the double-
walled tube 1, and thus the cavity within the first mould,
is substantially cylindrical.
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[0075] The second mould has the form of a mandrel
and is inserted into the mould cavity down the centre of
the inner extruded tube. The second mould functions to
support the innermost longitudinal surface of the inner
extruded tube, which will ultimately form the inner cylin-
drical tube 2 of the double-walled tube 1. The mandrel
also serves to support the inner extruded tube during the
moulding process. In the embodiment shown in Figure
1, the inner surface of inner cylindrical tube 2, and thus
the outer surface of the second mould, is substantially
cylindrical. The inner mould may extend along the entire
length of the extruded tubes.
[0076] In addition to maintaining the shape of the inner
surface of the inner extruded tube, the inner mould also
supports the inner extruded tube during the blow mould-
ing process.
[0077] The inner mould may comprise a plurality of
sections. For example, the inner mould may be made up
of two mandrels which extend into the mould cavity from
either end and contact one another near the centre. The
use of an inner mould comprising a plurality of separable
sections may assist in the removal of the inner mould
from the finished heating tube.
[0078] In use, the sections of the first mould are brought
together around the extruded tubes and the second
mould is inserted longitudinally along the central core of
the inner extruded tube.
[0079] When positioned for moulding, a portion of the
first mould may form a seal with a portion of the second
mould. In this way, one or both of the first and second
moulds may comprise the tube cutting means. In addi-
tion, the moulds may be used to join the inner and outer
extruded tubes at one or both ends, and thereby used
as blow moulds to define and shape one or both ends of
the double-walled tube 1.
[0080] The inner and outer extruded tubes may be
joined at one or both ends by any suitable means, for
example, by using a friction welding technique such as
spin welding, by laser welding, by ultrasonic welding or
by gluing.
[0081] The moulds may be formed from any suitable
material, such as for example, a metal.
[0082] The moulds may comprise means for control-
ling the temperature of the thermoplastic material.
[0083] The blow molding tool arrangement comprises
means for injecting fluid into the annular cavity between
the first and second extruded tubes to thereby inflate the
cavity and shape the thermoplastic material against the
inner and outer moulds to form the double-walled tube 1.
[0084] The fluid pressure medium may include a gas
such as air.
[0085] Alternatively, the fluid pressure medium may be
a liquid. Any suitable liquid may be used.
[0086] As explained above, in some embodiments, the
double walled tube 1 may be configured for use as a
heating tube wherein the annular space 4 defined be-
tween the inner and outer tubes 2, 3 may be configured
to comprise a heat source 12, arranged to heat the central

longitudinal cavity 5 of the double-walled tube 1. In this
case, a component of the heat source 12, which may be
a liquid component, may advantageously be used as the
fluid pressure medium. In this way, the blow moulding of
the double-walled tube 1 and filling of the annular space
4 with the heat source 6 may be performed simultane-
ously.
[0087] In some examples, the heat source 12 may
comprise a phase change material, which releases heat
upon changing physical states, for example in the tran-
sition from the liquid to the solid state. In this case, the
fluid pressure medium may comprise a component or all
of the phase change material.
[0088] The exact formulation of the phase change ma-
terial may affect the temperature generated and also the
suitability of the material for use as the fluid pressure
medium. For example, where the phase change material
comprises sodium acetate trihydrate, it has been found
that the higher the water content of the formulation, the
lower the temperature that may be achieved by the phase
change. In addition, the formulation may improve stability
of the phase change material in the liquid state, and may
also increase the shelf life of the phase change heat
source 12, whether already associated with the device
or as a separate product to be associated with the device
prior to use.
[0089] Phase change materials may be particularly
suitable for use as the fluid pressure medium because
the conditions of elevated temperature and pressure un-
der which the fluid pressure medium is used have been
found to be particularly helpful in preventing seeding and
premature activation of the phase change material. In
contrast, if the phase change material is used under these
same conditions of elevated temperature and pressure
to fill a pre-moulded double-walled tube, then the plastic
can be caused to soften and deform. However, these
effects do not cause a problem during the moulding of
the double-walled tube, and indeed, may assist in shap-
ing the thermoplastic material into the moulds. On the
other hand, if a phase change material at a sub-optimal
temperature and pressure is used to fill a pre-moulded
double-walled tube then the risk of premature activation
of the phase change material may be increased.
[0090] In examples in which the heat source 12 com-
prises a water-activated reaction, the fluid pressure me-
dium may comprise water or an aqueous solution.
[0091] In examples in which the heat source comprises
a reaction between two or more reagents, none of which
is water, one of the reagents may be used as the fluid
pressure medium.
[0092] The fluid pressure medium is introduced into
the annular cavity between the inner and outer extruded
tubes to blow mould the outer extruded tube against the
outer mould, and the inner extruded tube against the in-
ner mould to thereby form the double-walled tube 1.
[0093] In examples in which the fluid pressure medium
includes at least a component of the phase change ma-
terial, the two extruded tubes may first be sealed together
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at one end, prior to the fluid pressure medium being blown
into the annular cavity between the two extruded tubes
from the other end of the extruded tubes. The extruded
tubes may then be sealed at the other end to seal the
phase change material in the annular cavity.
[0094] The fluid pressure medium may be injected into
the annular cavity between the two extruded tubes by
any suitable means and at any suitable position. For ex-
ample, the fluid may be injected by means of one or a
plurality of modified blow mandrels or blow pins.
[0095] Each of the blow moulds and blow mould seg-
ments may be configured to accommodate the one or
more blow pins when the moulds are in the closed con-
figuration. One or more of the pins may be retractable to
assist assembly or removal of one or more of the moulds
or mould sections.
[0096] Conveniently, one or a plurality of blow pins for
blow moulding the double-walled tube 1 may enter the
annular cavity via the gap between the two extruded
tubes at one or both of the ends of the heating tube.
[0097] Alternatively, the blow pin or pins may enter the
annular cavity between the two extruded tubes at a po-
sition along one or both of the longitudinal cylindrical sur-
faces of the inner and/or outer extruded tubes.
[0098] Injecting into the longitudinal surface of the ex-
truded tubes may advantageously allow the ends of the
double-walled tube 1 to be shaped during the blow mould-
ing process.
[0099] Removal of the one or more blow pins may leave
one or more apertures 6 (see Figure 1) in the surface of
the double-walled tube 1. The one or more apertures 6
may be subsequently sealed in an appropriate manner.
For example, the aperture or apertures may be sealed
by means of a plug or cap, bonded by means of a suitable
adhesive or heat welding process.
[0100] Prior to sealing, however, the one or more ap-
ertures 6 may be used to fill the annular space 4 defined
between the internal and external cylindrical walls 2, 3 if
appropriate. For example, in embodiments in which the
double-walled tube 1 is configured for use as a heating
tube, the heat source may be inserted into the annular
space 4 by means of the one or more apertures 6. This
may be particularly applicable if the fluid pressure medi-
um does not constitute the heat source, or all of the com-
ponents of the heat source.
[0101] In addition, or alternatively, one or more of the
apertures 6 may be used to locate an actuator. For ex-
ample, in embodiments in which the double-walled tube
1 is configured for use as a heating tube, an actuator
configured to activate the heat source may be connected
to one or more of the apertures 6 to thereby contact the
heat source within the annular space 4.
[0102] In embodiments of the device 7 of the type
shown in Figure 2, in which the blow pins enter the an-
nular space 4 close to one or both of the ends of the
double-walled heating tube 8 the remaining apertures
may be covered by means of the mouthpiece 15 or end
cap 13.

[0103] After blow moulding has been completed, and
the double-walled tube 1 has cooled sufficiently, the sec-
tions of the inner and outer moulds are removed.
[0104] The shape of the inner mould may be limited by
the need to be able to readily extract the mould following
formation of the double-walled tube 1. The use of an inner
mould comprising a plurality of separate sections may
assist in the removal of the mould from the finished dou-
ble-walled tube 1.
[0105] To assist in removal of the moulds from the dou-
ble-walled tube, the blow moulding tool arrangement may
further comprise ejectors. The ejectors may comprise
ejection pistons or air valves or "popper valves" in which
air pressure is used as an ejection means. Each blow
mould and blow mould section may comprise one or a
plurality of ejectors. The ejectors may be located in the
peripheral regions of the blow molding tool arrangement
and thereby act on one end of the moulded double-walled
tube. For example, the ejectors may act on a region of
the double-walled tube that that is intended to subse-
quently be covered by further components, such as, for
example, an end cap, actuator, or a mouthpiece, in case
the ejectors leave impressions in the wall of the not yet
completely cured plastic. Impressions left by the ejectors
may adversely influence the appearance of the double-
walled tube 1, and, depending on their severity, may lead
to structural weakening of the double-walled tube.
[0106] Depending on the material used to form the
heating tube, it may be necessary to include the addi-
tional step of curing the polymer.

Second example of a method of manufacturing a double-
walled tube.

[0107] There will now be described a second example
of a method of manufacturing a double walled tube 1
such as the one shown in Figure 1.
[0108] Referring now first to Figures 3a to 3f there is
illustrated schematically an apparatus for performing
steps in a second example of a manufacturing process
of a double-walled tube.
[0109] The apparatus comprises a mould 200 compris-
ing a first mould section 200a and a second mould section
200b. The first mould section 200a and the second mould
section 200b face each other and define a first mould
opening 200c at a first end of the mould 200 and a second
mould opening 200d at a second end of the mould 200.
The apparatus further comprises an extruding device
comprising an extruding head 202 which faces the first
mould opening 200c. The extruding head 202 comprises
concentric outer 202a and inner 202b annular extrusion
ports.
[0110] In a first step, illustrated in Figure 3a, the first
mould section 200a and the second mould section 200b
are in an open configuration and the extruding head 202
is arranged to extrude an inner extruded tube 102 and
an outer extruded tube 103 into a mould cavity 208 de-
fined by the first mould section 200a and the second
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mould section 200b. The outer extruded tube 103 is ex-
truded from the outer extrusion port 202a and the inner
extruded tube 102 is extruded from the inner extrusion
port 202b and both extend into the first mould opening
200c, through the mould cavity 208 and out of the second
mould opening 200d. The inner extruded tube 102 is ar-
ranged co-axially in the outer extruded tube 103 so that
an annular tube cavity 104 is defined between the two.
[0111] The inner extruded tube 102 and an outer ex-
truded tube 103 may comprise, for example, any of the
thermo-plastic materials described above with respect to
the first example.
[0112] In a second step, illustrated in Figure 3b, the
first mould section 200a and the second mould section
200b are moved towards one another (as indicated by
the Arrows B) into a closed configuration in which the
mould 200 is closed around the outer extruded tube 103
and the inner extruded tube 102 so that the mould cavity
208 is substantially sealed off at the first and second
ends.
[0113] In a third step, illustrated in Figure 3c, vacuum
generating apparatus (not shown), for example, a vacu-
um pump, applies a vacuum to the mould cavity 208 by
drawing air out of the mould cavity 208 (as indicated by
the Arrows C) via an arrangement of venting channels
210 which connect the mould cavity 208 to the exterior
of the mould 200. The vacuum applied to the mould cavity
208 results in a pressure differential being generated
across the outer extruded tube 103 between the annular
tube cavity 107 and the mould cavity 208 (the pressure
in the annular tube cavity 107 is higher than that in the
mould cavity 208) which causes the outer extruded tube
103, within the mould cavity 208, to be moulded against
an inner surface 211 of the mould 200.
[0114] In a fourth step, illustrated in Figure 3d, a first
bonding tool 212 bonds together the outer extruded tube
103 and the inner extruded tube 102 in the vicinity of the
second mould opening 200d so as to close off the annular
tube cavity 104 at one end. This bonding may be
achieved in any one of a number of ways, for example,
by using a friction welding technique such as spin weld-
ing, by laser welding, by ultrasonic welding, by gluing or
by using residual heat from the extrusion process itself.
[0115] In a fifth step, also illustrated in Figure 3d, a
heat source, e.g. a material that can be activated to pro-
vide heat 12 is filled into the annular tube cavity 104
through an open end of the annular tube cavity 104 as
indicated by the arrow E. In one example, filling the an-
nular tube cavity 104 with the material for providing heat
12 causes air to be vented from the annular tube cavity
104 as indicated by the arrow F. In a further example, air
may be vented from the annular tube cavity 104 prior to
filing it with the material for providing heat 12.
[0116] When the annular tube cavity 104 is being filled
with material for providing heat 12, the inner extruded
tube 102 may be supported so as to prevent pressure
changes causing unwanted deformation of the inner ex-
truded tube 102. For example, the inner extruded tube

102 may be supported by being filled with pressurised
fluid, for example air. Alternatively, the inner extruded
tube 102 may be supported by a support member, for
example, a mandrel inserted into the longitudinal cavity
of the inner extruded tube 102.
[0117] As described above with respect to the first ex-
ample of manufacturing a double walled tool, the material
for providing heat 12 may be a phase change material
that releases heat upon changing physical states. Ac-
cordingly, the material for providing heat 12 that is filled
into the annular tube cavity 104 may be a liquid that gen-
erates heat if a phase change to the solid state is induced.
Examples of suitable materials, for example, hydrated
salts, have been given previously.
[0118] In a sixth step, illustrated in Figure 3e, a second
bonding tool 214 bonds together the outer extruded tube
103 and the inner extruded tube 102 in the vicinity of the
first mould opening 200d so as to close off the annular
tube cavity 104 at a second end so that the annular tube
cavity 107 is closed at both the first end and the second
end and the material for providing heat 112 is sealed in
the annular tube cavity 107. This bonding may be
achieved using any of the techniques described above
with respect to the fourth step.
[0119] In a seventh step, illustrated in Figure 3f, first
216 and second 218 cutters are used to cut through the
outer extruded tube 103 and the inner extruded tube 103
at the first and second ends respectively in order to re-
move waste tubing from each end. The cuts are made
through regions at which the outer extruded tube 103 and
the inner extruded tube 102 are bonded together and
leave the inner extruded tube 102 open at both ends.
[0120] This seventh step results in a double walled
tube similar to that described with respect to Figure 1
(although prefilled with a material for providing heat 12)
which is then ejected from the mould 200.
[0121] Each of one or more of the manufacturing steps
described with respect to Figures 3a to 3f may be imple-
mented by a different stage of a Rotary Wheel production
apparatus (not shown) with the Rotary Wheel rotating to
move a double walled tube that is being manufactured
from one stage to the next. In this way, the Rotary Wheel
production apparatus may handle the manufacturing of
multiple double walled tubes simultaneously, with each
of the double walled tubes in the machine at a given time
being at a different stage of manufacture. This arrange-
ment may facilitate providing a high output of double
walled tubes.
[0122] Referring now to Figures 4a to 4e, there are
schematically illustrated steps by which such a double
walled tube 1 is used as the starting point to assemble
or manufacture a device 7 similar to that described above
with respect to Figure 2.
[0123] In a first step, illustrated in Figure 4a, an actuator
17 for actuating the material for providing heat 12 is at-
tached, as indicated by the arrow G, to an outer tube 3.
As explained with reference to Figure 2 above, the exact
nature of the actuator 17 will depend upon the nature of
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the material for providing heat 12.
[0124] In some examples, the region of the outer tube
103 to which the actuator 17 is attached is thinner than
the remainder of the outer tube 103. This is advantageous
if the actuator 17 comprises a component, for example,
a sharp point, that must penetrate through the outer tube
103, when the actuator is actuated, in order to initiate a
process for causing a phase change of the material 12.
The thickness of this region may be controlled by suitably
moving a die and pin in the extrusion head during the
extrusion process (this is referred to in the art as ’wall
thickness control’) or by creating a secondary draw area
in the mould cavity.
[0125] In a second step, illustrated in Figure 4b, a vent
cap 13 is attached as indicated by the arrow H, for ex-
ample by snap fitting, to a second end of the double
walled tube 1.
[0126] In a third step, illustrated in Figure 4c, a smoke-
able material 11 is inserted, as indicated by the arrow I,
for example, pushed into the longitudinal cavity of the
inner tube 2 through its open end. The smoking material
11 may take any of the forms described above.
[0127] In a fourth step, illustrated in Figure 4d, a mouth-
piece 15 is attached over the end of the double walled
tube 1, as indicated by the arrow J, to provide a completed
device 7, as shown in Figure 4e.
[0128] In this example, the vent cap 13 and the mouth-
piece 15 are separate components to the double walled
tube 1 and are assembled onto the double walled tube
1 after the extrusion and moulding process described
above. In other examples, either or both of the vent cap
13 and the mouthpiece 15 are formed integrally with the
double walled tube 1 during the extrusion and moulding
process described above, for example, by using a suit-
ably shaped mould.
[0129] Although in the above described examples, the
double walled tubes are configured for use as a heating
tube with the annular space defined between the inner
and outer tubes configured to contain a material that can
be activated to act as a heat source, alternatively, the
double walled tubes may be configured for use as a cool-
ing tube with the annular space defined between the inner
and outer tubes configured to comprise a material that
can be activated to act as a coolant.
[0130] The material may be activated to cool a further
material contained in the central longitudinal cavity of the
double walled tool.
[0131] The material that can be activated to act as a
coolant may again be a phase change material.
[0132] Embodiments of the invention are configured to
comply with applicable laws and/or regulations, such as,
by way of non-limiting example, regulations relating to
flavours, additives, emissions, constituents, and/or the
like. For example, the invention may be configured such
that a device implementing the invention is compliant with
applicable regulations before and after adjustment by a
user. Such implementations may be configured to be
compliant with applicable regulations in all user-selecta-

ble positions. In some embodiments, the configuration is
such that a device implementing the invention meets or
exceeds required regulatory test(s) in all user-selectable
positions, such as, by way of non-limiting example, the
testing threshold(s)/ceiling(s) for emissions and/or
smoke constituents.

Claims

1. A method for manufacturing a double-walled tube
(1), wherein the method comprises:

a) forming two extruded tubes, wherein one tube
is arranged inside the other;
b) providing a first mould around the outside of
the outer tube (3) and a support along the inside
of the inner tube (2); and,
c) injecting fluid into a first cavity between the
inner and outer tubes to mould the outer tube
against the first mould; and wherein at least
some of the fluid is retained in the first cavity
between the inner and outer tubes and wherein
the fluid is, or comprises a component of, a sub-
stance that can be activated to act as a heat
source (12) or a coolant.

2. A method as claimed in claim 1, wherein the fluid is
a phase change material.

3. A method as claimed in claim 2, wherein the phase
change material comprises sodium acetate trihy-
drate.

4. A method as claimed in any of the preceding claims,
further comprising forming an aperture (6) in the
moulded double-walled tube (1) and injecting the flu-
id into the first cavity through the aperture.

5. A method as claimed in any preceding claim, wherein
an actuating means (17) for activating the substance
to act as a heat source (12) or a coolant is attached
to the heating tube in the region of the aperture (6).

6. A method as claimed in any preceding claim, wherein
the double-walled tube (1) is a heating tube or a cool-
ing tube for use in a device for heating or cooling a
material to be heated or cooled, and wherein a sec-
ond cavity defined by the inner tube (2) is for receiv-
ing the material to be heated or cooled.

7. A method as claimed in claim 6, wherein the double-
walled tube (1) is a heating tube and the substance
can be activated to act as a heat source (12), the
method further comprising providing a smokeable
material in the second cavity.

8. A method for manufacturing a double-walled tube
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(1), the method comprising:

forming two extruded tubes, wherein an inner
extruded tube (2) is arranged inside an outer
extruded tube (3);
applying a vacuum to a cavity between the outer
extruded tube (3) and a mould so as to vacuum
mould the outer extruded tube (3) against the
mould;
sealing the inner extruded tube (2) to the outer
extruded tube (3) to define a first end of the dou-
ble-walled tube (1); and then
inserting a substance that can be activated to
act as a heat source (12) or as a coolant into a
cavity between the inner extruded tube and the
outer extruded tube.

9. A method according to claim 8, wherein the sub-
stance is a fluid.

10. A method according to claim 9, wherein the sub-
stance is a phase change material.

11. A method according to claim 10, wherein the phase
change material comprises sodium acetate trihy-
drate.

12. A method according to any of claims 8 to 11 further
comprising sealing the inner extruded tube (2) to the
outer extruded tube (3) to define a second end of the
double-walled tube (1) after inserting the substance
into the cavity between the inner extruded tube (2)
and the outer extruded tube (3).

13. A method according to claim 12 further comprising
cutting through the first and second ends to release
waste material from the double-walled tube (1).

14. A method according to any of claims 8 to 13, further
comprising:
attaching to the double-walled tube an actuating
means (17) for actuating the substance.

15. A method according to any of claims 8 to 14 further
comprising:
pressurising the longitudinal cavity of the inner ex-
truded tube (2) with fluid when the substance is being
inserted into the cavity between the inner extruded
tube (2) and the outer extruded tube (3).

16. A method according to any of claims 8 to 14 further
comprising:
supporting the inner extruded tube (2) on a support
inserted through longitudinal cavity of the inner ex-
truded tube (2) when the substance is being inserted
into the cavity between the inner extruded tube (2)
and the outer extruded tube (3).

17. A method according to any of claims 8 to 16 further
comprising inserting a smokeable material into the
longitudinal cavity of the inner extruded tube (2).

18. A heating tube for use in a device for heating smoke-
able material, wherein the heating tube is obtained
or obtainable by a method as claimed in any of the
preceding claims.

Patentansprüche

1. Verfahren zur Herstellung eines doppelwandigen
Rohrs (1), wobei das Verfahren Folgendes umfasst:

a) Ausbilden von zwei extrudierten Rohren, wo-
bei ein Rohr innerhalb des anderen angeordnet
ist;
b) Bereitstellen einer ersten Form um das Äu-
ßere des äußeren Rohrs (3) und einer Stütze
entlang des Inneren des inneren Rohrs (2) und,
c) Einspritzen von Fluid in einen ersten Hohl-
raum zwischen dem inneren und dem äußeren
Rohr, um das äußere Rohr gegen die erste Form
zu formen; und wobei zumindest ein Teil des
Fluids im ersten Hohlraum zwischen dem inne-
ren und dem äußeren Rohr zurückgehalten wird
und wobei das Fluid eine Substanz ist oder eine
Komponente einer Substanz umfasst, die akti-
viert werden kann, um als eine Wärmequelle
(12) oder ein Kühlmittel zu wirken.

2. Verfahren nach Anspruch 1, wobei das Fluid ein
Phasenänderungsmaterial ist.

3. Verfahren nach Anspruch 2, wobei das Phasenän-
derungsmaterial Natriumacetattrihydrat umfasst.

4. Verfahren nach einem der vorangehenden Ansprü-
che, ferner umfassend das Ausbilden einer Öffnung
(6) im geformten doppelwandigen Rohr (1) und das
Einspritzen des Fluids in den ersten Hohlraum durch
die Öffnung.

5. Verfahren nach einem der vorangehenden Ansprü-
che, wobei am Heizrohr im Bereich der Öffnung (6)
ein Betätigungsmittel (17) zum Aktivieren der Sub-
stanz angebracht ist, damit diese als eine Wärme-
quelle (12) oder ein Kühlmittel wirkt.

6. Verfahren nach einem der vorangehenden Ansprü-
che, wobei das doppelwandige Rohr (1) ein Heizrohr
oder ein Kühlrohr zur Verwendung in einer Vorrich-
tung zum Heizen bzw. Kühlen eines zu erhitzenden
bzw. zu kühlenden Materials ist und wobei ein durch
das innere Rohr (2) definierter zweiter Hohlraum da-
zu dient, das zu erhitzende bzw. zu kühlende Mate-
rial aufzunehmen.
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7. Verfahren nach Anspruch 6, wobei ein doppelwan-
diges Rohr (1) ein Heizrohr ist und die Substanz ak-
tiviert werden kann, um als eine Wärmequelle (12)
zu wirken, wobei das Verfahren ferner das Bereit-
stellen eines rauchbaren Materials im zweiten Hohl-
raum umfasst.

8. Verfahren zur Herstellung eines doppelwandigen
Rohrs (1), wobei das Verfahren Folgendes umfasst:

Ausbilden von zwei extrudierten Rohren, wobei
ein inneres extrudiertes Rohr (2) innerhalb eines
äußeren extrudierten Rohrs (3) angeordnet ist;
Anlegen eines Vakuums an einen Hohlraum
zwischen dem äußeren extrudierten Rohr (3)
und einer Form, um das äußere extrudierte Rohr
(3) gegen die Form vakuumzuformen;
Abdichten des inneren extrudierten Rohrs (2)
gegen das äußere extrudierte Rohr (3), um ein
erstes Ende des doppelwandigen Rohrs (1) zu
definieren; und dann Einbringen einer Sub-
stanz, die aktiviert werden kann, um als eine
Wärmequelle (12) oder als ein Kühlmittel zu wir-
ken, in einen Hohlraum zwischen dem inneren
extrudierten Rohr und dem äußeren extrudier-
ten Rohr.

9. Verfahren nach Anspruch 8, wobei die Substanz ein
Fluid ist.

10. Verfahren nach Anspruch 9, wobei die Substanz ein
Phasenänderungsmaterial ist.

11. Verfahren nach Anspruch 10, wobei das Phasenän-
derungsmaterial Natriumacetattrihydrat umfasst.

12. Verfahren nach einem der Ansprüche 8 bis 11, ferner
umfassend das Abdichten des inneren extrudierten
Rohrs (2) gegen das äußere extrudierte Rohr (3),
um ein zweites Ende des doppelwandigen Rohrs (1)
zu definieren, nachdem die Substanz in den Hohl-
raum zwischen dem inneren extrudierten Rohr (2)
und dem äußeren extrudierten Rohr (3) eingebracht
wurde.

13. Verfahren nach Anspruch 12, ferner umfassend das
Durchschneiden des ersten und des zweiten Endes,
um Abfallmaterial aus dem doppelwandigen Rohr (1)
abzulassen.

14. Verfahren nach einem der Ansprüche 8 bis 13, ferner
umfassend:
am doppelwandigen Rohr Befestigen eines Betäti-
gungsmittels (17) zum Betätigen der Substanz.

15. Verfahren nach einem der Ansprüche 8 bis 14, ferner
umfassend:
Druckbeaufschlagen des länglichen Hohlraums des

inneren extrudierten Rohrs (2) mit Fluid, wenn die
Substanz in den Hohlraum zwischen dem inneren
extrudierten Rohr (2) und dem äußeren extrudierten
Rohr (3) eingebracht wird.

16. Verfahren nach einem der Ansprüche 8 bis 14, ferner
umfassend:
Stützen des inneren extrudierten Rohrs (2) an einer
durch den länglichen Hohlraum des inneren extru-
dierten Rohrs (2) eingebrachten Stütze, wenn die
Substanz in den Hohlraum zwischen dem inneren
extrudierten Rohr (2) und dem äußeren extrudierten
Rohr (3) eingebracht wird.

17. Verfahren nach einem der Ansprüche 8 bis 16, ferner
umfassend das Einbringen eines rauchbaren Mate-
rials in den länglichen Hohlraum des inneren extru-
dierten Rohrs (2).

18. Heizrohr zur Verwendung in einer Vorrichtung zum
Erhitzen von rauchbarem Material, wobei das Heiz-
rohr durch ein Verfahren nach einem der vorange-
henden Ansprüche erhalten wird oder werden kann.

Revendications

1. Procédé de fabrication d’un tube à double paroi (1),
le procédé comprenant les étapes suivantes :

a) former deux tubes extrudés, un tube étant
disposé à l’intérieur de l’autre ;
b) prévoir un premier moule autour de l’extérieur
du tube externe (3) et un support le long de l’in-
térieur du tube interne (2) ; et
c) injecter un fluide dans une première cavité
entre les tubes interne et externe pour mouler
le tube externe contre le premier moule ; et au
moins une partie du fluide étant retenue dans la
première cavité entre les tubes interne et exter-
ne et le fluide étant, ou comprenant, un compo-
sant d’une substance qui peut être activée pour
agir comme source de chaleur (12) ou comme
réfrigérant.

2. Procédé selon la revendication 1, le fluide étant un
matériau à changement de phase.

3. Procédé selon la revendication 2, le matériau à chan-
gement de phase comprenant de l’acétate de so-
dium trihydraté.

4. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre l’étape consis-
tant à former une ouverture (6) dans le tube moulé
à double paroi (1) et à injecter le fluide dans la pre-
mière cavité à travers l’ouverture.
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5. Procédé selon l’une quelconque des revendications
précédentes, un moyen d’actionnement (17) destiné
à activer la substance afin qu’elle agisse comme
source de chaleur (12) ou comme réfrigérant étant
fixé au tube de chauffage dans la région de l’ouver-
ture (6).

6. Procédé selon l’une quelconque des revendications
précédentes, le tube à double paroi (1) étant un tube
de chauffage ou un tube de refroidissement destiné
à être utilisé dans un dispositif pour chauffer ou re-
froidir un matériau à chauffer ou à refroidir, et une
seconde cavité définie par le tube interne (2) étant
destinée à recevoir le matériau à chauffer ou à re-
froidir.

7. Procédé selon la revendication 6, le tube à double
paroi (1) étant un tube de chauffage et la substance
pouvant être activée pour agir comme source de
chaleur (12), le procédé comprenant en outre l’étape
consistant à prévoir un matériau fumable dans la se-
conde cavité.

8. Procédé de fabrication d’un tube à double paroi (1),
le procédé comprenant les étapes suivantes :

former deux tubes extrudés, un tube extrudé in-
terne (2) étant disposé à l’intérieur d’un tube ex-
trudé externe (3) ;
appliquer un vide à une cavité entre le tube ex-
trudé externe (3) et un moule de manière à mou-
ler sous vide le tube extrudé externe (3) contre
le moule ;
sceller le tube extrudé interne (2) au tube extru-
dé externe (3) pour définir une première extré-
mité du tube à double paroi (1) ; et ensuite
insérer une substance qui peut être activée pour
agir comme source de chaleur (12) ou comme
réfrigérant dans une cavité entre le tube extrudé
interne et le tube extrudé externe.

9. Procédé selon la revendication 8, la substance étant
un fluide.

10. Procédé selon la revendication 9, la substance étant
un matériau à changement de phase.

11. Procédé selon la revendication 10, le matériau à
changement de phase comprenant de l’acétate de
sodium trihydraté.

12. Procédé selon l’une quelconque des revendications
8 à 11, comprenant en outre l’étape consistant à scel-
ler le tube extrudé interne (2) au tube extrudé externe
(3) pour définir une seconde extrémité du tube à dou-
ble paroi (1) après avoir inséré la substance dans la
cavité entre le tube extrudé interne (2) et le tube ex-
trudé externe (3).

13. Procédé selon la revendication 12, comprenant en
outre l’étape consistant à sectionner les première et
seconde extrémités pour libérer les déchets du tube
à double paroi (1).

14. Procédé selon l’une quelconque des revendications
8 à 13 comprenant en outre l’étape consistant à :
fixer au tube à double paroi un moyen d’actionne-
ment (17) pour actionner la substance.

15. Procédé selon l’une quelconque des revendications
8 à 14, comprenant en outre l’étape consistant à :
pressuriser la cavité longitudinale du tube extrudé
interne (2) à l’aide du fluide lorsque la substance est
insérée dans la cavité entre le tube extrudé interne
(2) et le tube extrudé externe (3).

16. Procédé selon l’une quelconque des revendications
8 à 14, comprenant en outre l’étape consistant à :
supporter le tube extrudé interne (2) sur un support
inséré à travers la cavité longitudinale du tube ex-
trudé interne (2) lorsque la substance est insérée
dans la cavité entre le tube extrudé interne (2) et le
tube extrudé externe (3).

17. Procédé selon l’une quelconque des revendications
8 à 16, comprenant en outre l’étape consistant à in-
sérer un matériau fumable dans la cavité longitudi-
nale du tube extrudé interne (2).

18. Tube de chauffage destiné à être utilisé dans un dis-
positif pour chauffer un matériau fumable, le tube de
chauffage étant obtenu ou pouvant être obtenu par
un procédé selon l’une quelconque des revendica-
tions précédentes.
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