(19 DANMARK (10 DK/EP 1848483 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varamaerkestyrelsen

(51) Int.Cl.: A61M 11/04 (2006.01) A 24 F 47/00 (2006.01) A 61 M 15/06 (2006.01)
(45) Oversaettelsen bekendtgjort den: 2015-05-11

(80) Dato for Den Europaeiske Patentmyndigheds
bekendigorelse om meddelelse af patentet: 2014-03-12

(86) Europaeisk ansaggning nr.: 06701751.7

(86) Europeeisk indleveringsdag: 2006-02-02

(87) Den europaeiske ansggnings publiceringsdag: 2007-10-31
(86) International ansggning nr.: IE2006000006

(87) Internationalt publikationsnr.: WO2006082571

(30) Prioritet: 2005-02-02 IE 20050051 2005-08-24 |E 20050563
2005-09-19 IE 20050615

(84) Designerede stater: AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IS IT LI LT LU LV MC NL
PL PT RO SE SI SK TR

(73) Patenthaver: Oglesby&Butler Research&Development Limited, Industrial Estate , Dublin Road, Carlow, Irland

(72) Opfinder: OGLESBY, Alfred Peter, Castle Hill, Carlingford, County Louth, Irland
Oglesby, John Paul, Anneville, Shrule, Carlow, Irland

(74) Fuldmaegtig i Danmark: Chas. Hude A/S, H.C. Andersens Boulevard 33, 1780 Kebenhavn V, Danmark
(54) Benaevnelse: Apparat til et fa fordampeligt stof til at fordampe

(56) Fremdragne publikationer:
EP-A- 0 893 071
WO-A-02/056932
DE-A1- 19 854 008
US-A- 2 668 993
US-A- 4776 353
US-A- 5 819 756
US-A- 6 095 153
US-A1- 2004 016 532
US-A1- 2004 099 266



DK/EP 1848483 T3



10

15

20

25

30

DK/EP 1848483 T3

Description

[0001] The present invention relates to a device for vaporising vaporisable mat-
ter to produce an aerosol for inhaling. For example, the device is suitable for va-
porising vaporisable matter which comprises one or more of flavour consti-
tuents, medicinal constituents and psychoactive constituents, such as tobacco,
mullein, passion flower, cloves, yohimbe, mint, tea, eucalyptus, camomile and
other such herbs and plant matter. The device is also suitable for use for vapori-
sing medicinal compounds to form an aerosol for inhaling for rapid absorption

into the bloodstream.

[0002] Herbs, for example, tobacco and the like are smoked by burning, in or-
der to release psychoactive constituents, which are then inhaled. The psycho-
active constituents are released into the fumes of combustion, which are then
inhaled. However, the burning of such herbs, as well as producing psychoactive
constituents also produces toxins, which largely result from the actual combu-
stion process. Such toxins may be carcinogenic, and/or may result in lung and
heart disease. Thus, the smoking of such herbs and other such plant matter is
hazardous and undesirable, for example, it is now well established that smoking

tobacco products, such as cigarettes can lead to lung and heart disease.

[0003] An alternative to releasing flavour, medicinal and psychoactive consti-
tuents from such herbs and plant matter by smoking is to raise the temperature
of the herb or plant matter to an appropriate temperature for causing the vapo-
risable constituent or constituents of the herb or plant matter to be vaporised to
produce an aerosol, and then inhale the aerosol. However, the temperature ran-
ge at which such constituents in herbs and plant matter can be vaporised to
form an aerosol ranges from approximately 125°C to 400°C. If the temperature
is below 125°C, in general, an aerosol of the constituent or constituents is not
produced. However, if the temperature to which the herb or plant matter is
heated exceeds 400°C, combustion of the herb or plant matter may commence,
and additionally, undesirable constituents and toxins may be vaporised. Addi-

tionally, the desirable constituents of tobacco, in general, vaporise at tempera-
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tures in the range of 125°C to 400°C, and in particular at temperatures in the
range of 130°C to 250°C, while the undesirable constituents may commence to
vaporise at temperatures in excess of 250°C. In general, some undesirable con-
stituents of tobacco tend to vaporise to produce an aerosol at temperatures
above 250°C, and in general, undesirable constituents tend to be vaporised
from tobacco at temperatures in excess of 400°C. Thus, it is desirable to main-
tain the tobacco at a temperature in the range of 130°C to 250°C in order to
produce an aerosol of the desirable constituents, and to prevent an aerosol of
the undesirable constituents of tobacco being produced. Thus, in order to satis-
factorily produce an aerosol of flavour, medicinal and psychoactive constituents
in herbs and plant matter, the temperature at which the herb or plant matter is
maintained for producing the aerosol must be controlled within reasonably tight

tolerances.

[0004] It is known to provide apparatus for vaporising constituents of herbs,
such as tobacco to produce an aerosol. Such apparatus may be electrically
powered or gas powered. Electrically powered apparatus, in general, comprise
an electrically powered heating element for heating the tobacco or herb to a de-
sired temperature in a vaporising chamber to produce the aerosol. A tube ex-
tending from the vaporising chamber accommodates the aerosol to a mouthpie-
ce for facilitating inhaling of the vaporised constituents. Such an electrically po-
wered device for vaporising constituents of tobacco is illustrated in U.S. Patent
Specification No. 5,144,962 of Counts, et al assigned to Philip Morris Incorpo-

rated.

[0005] While such devices may be powered by a battery, in general, the power
requirement for providing sufficient heat for maintaining the tobacco or herb at
the appropriate temperature to produce an aerosol is relatively high, thus lea-
ding to relatively short battery life. In general, to overcome this problem, such
devices are powered by mains electricity. However, a serious disadvantage of
powering such devices with mains electricity is that they are effectively no lon-
ger portable, since one can only use the devices in the presence of a supply of

mains electricity.
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[0006] Gas powered devices for producing an aerosol from tobacco and other
such herbs and plant matter tend to overcome the lack of portability problem of
mains electrically powered devices, since in general a fuel gas supply can be
stored in an associated reservoir under pressure in liquid form, and a reason-
able life can be obtained from a charge of liquefied gas in a relatively small size
reservoir. Such gas powered devices heat the tobacco or other herb by flame
combustion or by catalytically converting the fuel gas to heat. However, in gene-
ral, the temperature at which fuel gas is converted to heat either by flame com-
bustion or catalytic conversion tends to be relatively high, and in the case of
catalytic conversion, in general, catalytic combustion elements tend to operate
at temperatures in the range of 600°C to 900°C and more commonly at tempe-
ratures in the range of 800°C to 900°C. Thus, in general, in such gas powered
devices the tobacco tends to be heated to temperatures considerably greater
than the desired temperature range of 130°C to 250°C, and commonly the to-
bacco may be heated at temperatures up to and -in excess of 400°C. This is
undesirable, since heating tobacco to such high temperatures can lead to com-
bustion of the tobacco, and furthermore, at such high temperatures undesirable
toxic constituents are also vaporised and become entrained in the aerosol.
Examples of gas powered vaporising devices are disclosed in U.S. Patent
Specification No. 5,944,025 of Cook, et al assigned to Brown & Williamson To-
bacco Company and U.S. Patent Specification No. 6,089,857 of Matsuura, et al
assigned to Japan Tobacco Inc. U.S. Patent Specification No. 5,944,025 dis-
closes an elongated tubular member which comprises a vaporising chamber in
which tobacco, constituents of which are to be vaporised to produce an aerosol,
is located. Air is drawn through a reservoir containing an absorbent material im-
pregnated with a liquid fuel for mixing vapour of the liquid fuel with the air. The
fuel/air mixture is drawn through a catalyst coated ceramic tube where the
fuel/air mixture is converted to heat by a catalytic reaction. Hot exhaust gases
from the catalytic reaction are drawn into the vaporising chamber as one draws
on the device, and the heated exhaust gases raise the temperature of the to-
bacco in the vaporising chamber to produce an aerosol, which is then drawn
from the vaporising chamber and inhaled. However, a problem with this device

is that the exhaust gases are mixed with the aerosol and inhaled by a user. This
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is clearly undesirable, since a user is subjected to the products of combustion
resulting from the conversion of the fuel gas/air mixture to heat by the catalyst.

[0007] U.S. Patent Specification No. 6,089,857 discloses a device for heating
tobacco to produce an aerosol for inhaling thereof which overcomes the pro-
blem of the mixing of the products of combustion with the aerosol of U.S. Patent
Specification No. 5,944,025. The device of U.S. Patent Specification No.
6,089,857 comprises a fuel gas reservoir for storing fuel gas, and the fuel gas is
burnt with flame combustion as it issues from a nozzle. A vaporising chamber
for the tobacco or other herb is located in an exhaust duct through which ex-
haust gases from the flame combustion of the gas pass and heat the vaporising
chamber in order to produce the aerosol. Air is drawn into the vaporising cham-
ber as one draws on a mouthpiece extending from the vaporising chamber for
drawing the aerosol from the vaporising chamber for inhaling thereof. While this
device avoids mixing of exhaust gases of combustion with the aerosol, it suffers
from the disadvantage that it is difficult, if not impossible, to regulate the tem-
perature to which the tobacco is raised. Indeed, the device of U.S. Patent
Specification No. 5,944,025 suffers from a similar disadvantage, as do other
known gas powered vaporising devices, in that, in general, it is not possible to

prevent the temperature of the tobacco rising to undesirably high temperatures.

[0008] Other devices for vaporising vaporisable constituents of tobacco to form
an aerosol are of pipe-like construction, and the tobacco or herb to be heated is
placed in a bowl of the pipe. Such a vaporising device is disclosed in U.S. Publi-
shed Patent Application Specification No. 2004/0031495 of Steinberg. The va-
porising device disclosed in this U.S. published Application specification com-
prises a pipe which is substantially similar to a smoking pipe in which the herb,
typically, tobacco to be vaporised is located in a bowl portion of the pipe. A heat
resistant and porous flame filter is located in the bowl above the herb, and a
flame from a match or cigarette lighter is used to heat the porous filter while air
is being drawn through the pipe. Thus, a mixture of air and the products of
combustion from the flame are mixed in the porous filter and drawn through the

herb in the bowl for heating the herb for in turn producing an aerosol of vaporis-
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able constituents of the herb. The mixture of air, the products of combustion and
the aerosol are then drawn through a mouthpiece of the pipe and inhaled. Due
to the fact that the flame is played on the heat resistant porous flame filter, there
is a danger of the flame being drawn through the filter and thus causing combu-
stion of the herb in the bowl of the pipe. However, even where the herb does
not combust, the products of combustion of the flame are inhaled along with the

aerosol. This is undesirable.

[0009] German Offenlegungsschrift No. 198 54 008 of Rudolph discloses a va-
porising device for producing an aerosol from tobacco. The device of Rudolph
comprises a housing within which a vaporising chamber is located for the vapo-
risable material. A combustion chamber located adjacent the vaporising cham-
ber is separated from the vaporising chamber by an end wall of heat conducting
material. Fuel gas is converted to heat in the combustion chamber catalytically
or directly. A valve supplies the fuel gas to the combustion chamber from a fuel
tank located in the housing. Air is supplied to the combustion chamber and to
the vaporising chamber through ports in the housing, and exhaust gases are
exhausted from the combustion chamber through exhaust ports. A tubular ele-
ment which terminates in a mouthpiece extends from the vaporising chamber

for accommodating the aerosol from the vaporising chamber.

[0010] There is therefore a need for a portable device for vaporising vaporisable
matter from a herb or other plant matter to produce an inhaleable aerosol, in
which the temperature of the vaporisable matter may be controlled more accu-
rately than in devices known heretofore, and in which the products of combu-
stion are segregated from the aerosol produced from the herb or plant matter so

that only the aerosol and air is drawn from the device.
[0011] The present invention is directed towards providing such a device.
[0012] According to the invention there is provided a device for vaporising va-

porisable matter, the device comprising a combustion chamber housing defining

a combustion chamber, a gas catalytic combustion element located in the com-
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bustion chamber for converting fuel gas to heat for heating the combustion
chamber housing, and a vaporising chamber housing defining a vaporising
chamber for the vaporisable matter, the vaporising chamber housing being in
heat conducting relationship with the combustion chamber housing for transfer
of heat thereto from the combustion chamber housing for heating the vaporis-
able matter in the vaporising chamber, wherein a temperature responsive con-
trol valve responsive to a temperature indicative of the temperature of the vapo-
rising chamber is provided for controlling the supply of fuel gas to the combu-
stion chamber to maintain the temperature within the vaporising chamber at a
vaporisation temperature of a vaporisable constituent of the vaporisable matter
for producing an aerosol thereof, and the gas catalytic combustion element
comprises a thermal mass for maintaining a portion of the gas catalytic combu-
stion element at a temperature at or above the ignition temperature of the gas
catalytic combustion element while fuel gas to the combustion chamber is isola-

ted therefrom by the temperature responsive control valve.

[0013] Preferably, the thermal mass is matched with and co-operates with the
temperature responsive control valve for maintaining the portion of the gas cata-
lytic combustion element at the temperature at or above the ignition tempera-
ture of the gas catalytic combustion element while fuel gas to the combustion
chamber is isolated therefrom by the temperature responsive control valve. Ad-
vantageously, the thermal mass is formed separate of the gas catalytic combu-
stion element and is in heat conducting engagement with the portion of the gas
catalytic combustion element to be maintained at the temperature at or above
the ignition temperature of the gas catalytic combustion element while fuel gas
to the combustion chamber is isolated therefrom by the temperature responsive

control valve.

[0014] In one embodiment of the invention the thermal mass is spaced apart
from the combustion chamber housing for minimising heat transfer from the
thermal mass to the combustion chamber housing. Preferably, the thermal
mass is located within the gas catalytic combustion element. Advantageously, a

tab shaped portion of the gas catalytic combustion element extends from the
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gas catalytic combustion element into a fuel gas passageway defined by the
gas catalytic combustion element, and the thermal mass is located on and in
heat conductive engagement with the tab portion. Preferably, the gas catalytic
combustion element is of sleeve shape construction having a hollow core for
forming the fuel gas passageway for accommodating fuel gas therethrough, and
the tab portion of the gas catalytic combustion element extends into the hollow

core.

[0015] In one embodiment of the invention the gas catalytic combustion ele-
ment is operable at an operating temperature in the range of 600°C to 900°C for
converting fuel gas to heat, and the thermal mass and the temperature respon-
sive control valve co-operate for maintaining the temperature in the vaporising
chamber at a temperature in the range of 100°C to 500°C. Preferably, the ther-
mal mass and the temperature responsive control valve co-operate for maintai-
ning the temperature in the vaporising chamber at a temperature in the range of
125°C to 400°C. Advantageously, the thermal mass and the temperature re-
sponsive control valve co-operate for maintaining the temperature in the vapori-
sing chamber at a temperature in the range of 130°C to 300°C. Ideally, the
thermal mass and the temperature responsive control valve co-operate for
maintaining the temperature in the vaporising chamber at a temperature in the
range of 130°C to 250°C.

[0016] In another embodiment of the invention a mouthpiece communicating
with the vaporising chamber facilitates drawing of the aerosol from the vapori-
sing chamber, and a heat sink means is located intermediate the vaporising

chamber and the mouthpiece.

[0017] In a further embodiment of the invention the heat sink means acts as a
condensing means for condensing undesirable vaporised constituents of the va-
porisable matter drawn from the vaporising chamber. Preferably, the heat sink
means comprises a heat sink member of heat conductive material located in an
aerosol accommodating tube extending between the vaporising chamber and

the mouthpiece. Advantageously, the heat sink member comprises an elonga-
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ted core member of heat conductive material, and a plurality of spaced apart
heat exchange fins extending from the core member. Ideally, the heat exchange
fins extend transversely of the core member, and preferably, each heat ex-
change fin extends around the core member and is in sealable engagement
with the aerosol accommodating tube, and adjacent pairs of heat exchange fins
define with the core member and the aerosol accommodating tube respective

galleries.

[0018] In one embodiment of the invention an opening is formed in each heat
exchange fin for accommodating the aerosol from one gallery to the next adja-
cent gallery. Preferably, the heat exchange fins are located relative to each
other so that the openings in adjacent heat exchange fins are spaced apart cir-
cumferentially from each other so that the galleries and the openings through
the heat exchange fins define a tortuous passageway for the aerosol being
drawn through the aerosol accommodating tube from one end of the heat sink
means to the other end thereof. Advantageously, the opening through each

heat exchange fin is located adjacent a peripheral edge thereof.

[0019] Preferably, the core member is a solid member, and advantageously, the
heat exchange fins are of heat conductive material.

[0020] In one embodiment of the invention the heat exchange fins act as the

condensing means.

[0021] In one embodiment of the invention the aerosol accommodating tube is

of plastics material.

[0022] In another embodiment of the invention a heat transfer member of heat
conductive material extends into the vaporising chamber for transferring heat in-
to the vaporising chamber. Preferably, the heat transfer member tapers towards
its distal end. Advantageously, the heat transfer member tapers to a sachet
puncturing point adjacent its distal end for puncturing a sachet of the vaporis-

able matter.
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[0023] In one embodiment of the invention a plurality of spaced apart elongated
heat transfer members extend into the vaporising chamber. Preferably, the heat
transfer members extend into the vaporising chamber parallel to each other.

[0024] In another embodiment of the invention an exhaust gas chamber is loca-
ted between the vaporising chamber and the combustion chamber, the exhaust
gas chamber communicating with the combustion chamber for receiving ex-
haust gases therefrom, and being isolated from the vaporising chamber by a
heat exchange means for preventing exhaust gases entering the vaporising
chamber from the exhaust gas chamber and for transferring heat from the ex-
haust gases to the vaporising chamber. Preferably, a heat conductive gauze
type material is located in the exhaust gas chamber for facilitating the transfer of
heat from exhaust gases in the exhaust gas chamber to the heat exchange
means. Advantageously, the heat conductive gauze type material is a knitted

metal fabric randomly folded to substantially fill the exhaust gas chamber.

[0025] Preferably, the heat exchange means is formed by a primary partition
wall of heat conductive material located between the vaporising chamber and
the exhaust gas chamber, and each heat transfer member extends from the
primary partition wall into the vaporising chamber. Advantageously, each heat
transfer member extends from the primary partition wall into the exhaust gas
chamber for facilitating heat exchange between the exhaust gases and the heat

transfer member.

[0026] In one embodiment of the invention a secondary partition wall of perfora-
ted material extends transversely in the vaporising chamber parallel to and spa-
ced apart from the primary partition wall and forms with the primary partition
wall and a portion of the vaporising chamber housing an air inlet chamber, the
vaporising chamber communicating with the air inlet chamber through the se-
condary partition wall for accommodating air into the vaporising chamber as the

aerosol is drawn therefrom.
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[0027] In another embodiment of the invention a primary air inlet is provided to
the air inlet chamber for accommodating air into the air inlet chamber.

[0028] In a further embodiment of the invention a valving means is provided for
facilitating selective closing the primary air inlet. Preferably, the valving means
comprises a non-return valve for facilitating air through the primary air inlet to
the air inlet chamber, and for preventing return flow through the primary air inlet

from the air inlet chamber.

[0029] In another embodiment of the invention a secondary air inlet is provided
downstream of the primary air inlet for accommodating air to the vaporising
chamber. Preferably, the secondary air inlet is provided by an orifice, and an
adjusting means for adjusting the area of the orifice is provided for altering the

rate at which air is drawn through the secondary air inlet.

[0030] In another embodiment of the invention an exhaust gas port is provided

from the exhaust gas chamber for accommodating exhaust gases therefrom.

[0031] Preferably, the combustion chamber housing and a portion of the vapori-
sing chamber housing are formed from a main housing of heat conductive ma-
terial. Advantageously, the vaporising chamber housing comprises a socket
portion and a hollow plug portion, the hollow plug portion being releasably en-
gageable with the socket portion for defining the vaporising chamber. Prefer-
ably, the socket portion is formed by the primary partition wall and a primary
side wall extending around the primary partition wall defining with the primary
partition wall a primary hollow interior region to form the socket portion, and the
plug portion comprises an end cap and a secondary side wall extending around
the end cap and defining therewith a secondary hollow interior region, the re-
spective primary and secondary side walls forming respective open mouths to
the respective primary and secondary hollow interior regions for facilitating

communicating therebetween for forming the vaporising chamber.

[0032] In one embodiment of the invention the secondary side wall of the plug
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portion is releasably engageable within the primary side wall of the socket por-
tion. Preferably, the socket portion of the vaporising chamber is formed by the

main housing.

[0033] In one embodiment of the invention the main housing defines a longitu-
dinally extending main central axis, the combustion chamber and the vaporising
chamber being axially aligned with each other. Preferably, the combustion
chamber and the vaporising chamber define respective central axes, the central
axes thereof coinciding with the main central axis of the main housing. Advan-
tageously, the exhaust gas chamber defines a central axis which coincides with
the main central axis of the main housing. Preferably, an aerosol outlet port is
provided from the vaporising chamber for accommodating aerosol therefrom,
the aerosol outlet port defining a central axis which coincides with the main cen-
tral axis of the main housing. Advantageously, the catalytic combustion element
defines a main central axis which coincides with the main central axis of the

main housing.

[0034] In one embodiment of the invention the temperature responsive control
valve defines a central axis which coincides with the main central axis of the
main housing. Preferably, a temperature responsive safety isolation valve is
provided for isolating the combustion chamber from fuel gas in the event of the
temperature of the combustion chamber housing exceeding a predetermined
safe maximum temperature. Advantageously, the temperature responsive safe-
ty isolating valve is located upstream of the temperature responsive control
valve, and defines a central axis which coincides with the main central axis of

the main housing.

[0035] In another embodiment of the invention a mixing means is located inter-
mediate the temperature responsive control valve and the combustion chamber
for mixing fuel gas from the temperature responsive control valve with air for de-
livering a fuel gas/air mixture to the combustion chamber. Preferably, the mixing
means defines a central axis, the central axis thereof coinciding with the main

central axis of the main housing.
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[0036] In one embodiment of the invention the temperature responsive control
valve comprises a heat conductive valve housing defining a valve chamber, the
heat conductive valve housing being in heat conducting relationship with the
vaporising chamber housing, a bi-metal valving member located in the valve
chamber and cooperating with one of a valve inlet and a valve outlet to the
valve chamber for controlling the flow of fuel gas through the valve chamber in
response to the temperature of the vaporising chamber housing. Preferably, the
bi-metal valving member is of the type which transitions from one state to an-
other, which are mirror images of each other, as the temperature of the bi-metal
valving member transitions across a predetermined transition temperature, and
the bi-metal valving member is constrained within the valve chamber to prevent
transitioning of the bi-metal valving member between the respective states, so
that the control of the flow of fuel gas through the temperature responsive con-

trol valve is analogue.

[0037] In another embodiment of the invention a fuel gas reservoir is provided

for storing fuel gas in liquid form.

[0038] In one embodiment of the invention the device is adapted for vaporising
vaporisable constituents in tobacco.

[0039] In another embodiment of the invention the temperature of the vapori-
sing chamber is maintained at the minimum temperature for forming the aerosol
from desirable vaporisable constituents of tobacco in order to minimise vapori-

sing of tar and other undesirable constituents of the tobacco.

[0040] In a further embodiment of the invention the gas catalytic combustion
element is located in the combustion chamber for defining with the combustion
chamber a flame cavity for facilitating initial ignition of fuel gas in the flame cavi-
ty in a flame for raising the temperature of the gas catalytic combustion element
to its ignition temperature. Preferably, an ignition means is provided to the flame

cavity for igniting the fuel gas to burn in a flame in the flame cavity.
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[0041] The advantages of the invention are many. In particular, the temperature
to which the vaporisable matter is heated is relatively accurately controllable,
and in general, can be controlled accurately to within £5°C of a temperature
within a temperature range of 130°C to 250°C. This is achieved by virtue of the
fact that fuel gas is supplied to the combustion chamber through the tempera-
ture responsive control valve which is responsive to a temperature indicative of

the temperature within the vaporising chamber.

[0042] A particularly important advantage of the invention is achieved by the
provision of the thermal mass in heat conductive engagement with a portion of
the gas catalytic combustion element. The provision of the thermal mass per-
mits the device to operate at temperatures within the vaporising chamber signifi-
cantly lower than the normal operating temperature of the gas catalytic combus-
tion element. With operating temperatures of the gas catalytic combustion ele-
ment in the range of 800°C to 900°C, the provision of the thermal mass in heat
conductive engagement with a portion of the gas catalytic combustion element
permits the device to operate at temperatures in the vaporising chamber within
a range from 130°C to 250°C. In order to operate the device at a temperature
within the vaporising chamber within the range of 130°C to 250°C, the tempera-
ture responsive control valve must operate to periodically isolate the gas cata-
lytic combustion element from the fuel gas supply for relatively lengthy periods.
Without the thermal mass, this would result in the gas catalytic combustion ele-
ment falling below its ignition temperature, and thus, automatic re-ignition of the
gas catalytic combustion element on subsequent reinstatement of the fuel gas
by the temperature responsive control valve would not occur. However, by
providing the thermal mass, the portion of the gas catalytic combustion element
in heat conducting engagement with the thermal mass is maintained at or above
the ignition temperature of the gas catalytic combustion element during periods
of isolation of the gas catalytic combustion element from the fuel gas, and thus
on subsequent reinstatement of the fuel gas to the gas catalytic combustion ele-
ment, the portion of the gas catalytic combustion element which has been main-
tained at or above the ignition temperature of the gas catalytic combustion ele-

ment immediately commences to convert the fuel gas to heat, thus progressive-
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ly and rapidly raising the remainder of the gas catalytic combustion element to
its ignition temperature for full conversion of the fuel gas to heat by the gas
catalytic combustion element. This advantage is achieved by sizing the thermal
mass to co-operate with the temperature responsive control valve, so that the
portion of the gas catalytic combustion element adjacent the thermal mass is
maintained at or above the ignition temperature of the gas catalytic combustion
element for the maximum duration of isolation of the gas catalytic combustion

element from the fuel gas by the temperature responsive control valve.

[0043] A further advantage of the invention is that the heating of the vaporisable
material is carried out relatively efficiently. This is achieved by virtue of the fact
that heat is transferred from the combustion chamber housing to the vaporising
chamber housing by heat conduction, and where the combustion chamber hou-
sing and a portion of the vaporising chamber housing are formed from the main
body member, which is of heat conductive material, the heat transfer efficiency
by conduction is relatively efficient from the combustion chamber housing to the
vaporising chamber housing. Additionally, the provision of one or more heat
transfer members extending into the vaporising chamber further enhances heat
transfer from the combustion chamber housing into the vaporising chamber. In-
deed, the provision of the exhaust gas chamber located between the combu-
stion chamber and the vaporising chamber further adds to the efficiency of heat
transfer from the combustion chamber to the vaporising chamber, since heat is
transferred from the exhaust gases through the heat exchange means into the
vaporising chamber. Additionally, by extending each heat transfer member into
the exhaust gas chamber, further efficiency in heat transfer is achieved, since
the heat transfer members further assist in transferring heat from the exhaust

gases into the vaporising chamber.

[0044] A further advantage of the invention is achieved when a heat conductive
gauze type material is located in the exhaust gas chamber, and in particular,
when the heat conductive gauze type material substantially fills the exhaust gas
chamber. The heat conductive gauze type material tends to diffuse the exhaust

gas in the exhaust gas chamber, and slows down the passage of the exhaust
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gas through the exhaust gas chamber. Since the gauze type material is heat
conductive, heat is extracted from the exhaust gases by the gauze type mate-
rial, which in turn transfers the heat from the exhaust gases into the heat ex-
change means for transfer into the vaporising chamber. The provision of the
heat conductive gauze type material in the form of a knitted metal fabric is a
particularly advantageous form of the gauze type material, and thus further en-

hances heat transfer from the exhaust gases in the exhaust gas chamber.

[0045] By forming the combustion chamber, the exhaust gas chamber and the
vaporising chamber in the main body member, heat transfer from the combu-
stion chamber to the vaporising chamber is further enhanced, in that direct heat
transfer by heat conduction is achieved from the combustion chamber housing

to the vaporising chamber housing, and in turn into the vaporising chamber.

[0046] An important advantage of the invention is achieved when the heat sink
means is provided. The heat sink means has two advantages, firstly, it cools the
aerosol being drawn from the vaporising chamber, thus avoiding any danger of
the mouth of a user being burnt, and in particular, it cools the vapours drawn ini-
tially from the vaporising chamber after the vaporisable matter in the vaporising
chamber has been brought up to heat. In general, vaporisable matter, although
pre-dried, tends to contain moisture. Initially the moisture is driven off as water
vapour or steam. This steam typically is at a relatively high temperature and if
drawn directly into the mouth of a user would burn the mouth and tongue of a
user. The heat sink means cools and condenses the steam, thereby avoiding

burning of a user.

[0047] An additional and important advantage of the heat sink means is that it
also acts as a condensing means for condensing less desirable vaporised con-
stituents in the aerosol as the aerosol is being drawn across the heat exchange
means. While the device may be operated at sufficiently low temperatures to
produce an aerosol of desirable vaporisable constituents of tobacco, and which
minimise the production of aerosols of tarry and other toxic constituents, in ge-

neral, it is impossible to avoid some tarry and other toxic constituents being va-
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porised, and thus entrained in the aerosol. The provision of the heat sink means
when it is adapted to act as a condensing means tends to cause tarry and other
toxic constituents to condense on the heat sink means. Such condensed con-
stituents may be readily removed from the heat sink means by periodically re-

moving the heat sink means from the device for cleaning.

[0048] A further advantage of the invention is achieved when the gas catalytic
combustion element is located in the combustion chamber to define with the
combustion chamber a flame cavity which facilitates fuel gas to be initially burnt
in a flame for raising the temperature of the gas catalytic combustion element to
its ignition temperature. By providing the ignition means for igniting the fuel gas
to burn in a flame in the flame cavity, the device can readily easily be operated
by merely supplying fuel gas to the combustion chamber and operating the igni-
tion means to ignite the fuel gas to burn in a flame in the flame cavity. Once the
flame has raised an adjacent portion of the gas catalytic combustion element to
its ignition temperature, the portion of the gas catalytic combustion element
which has been raised to its ignition temperature commences to convert the fuel
gas to heat by catalytic action, which progressively and rapidly raises the re-
mainder of the gas catalytic combustion element to its ignition temperature for
converting the fuel gas to heat. This starves the flame of fuel gas, which is ra-
pidly extinguished, thereby permitting heating of the device exclusively by cata-

lytic conversion of the fuel gas to heat.

[0049] The invention and its many advantages will become more readily appa-
rent from the following description of some preferred embodiments thereof,
which are given by way of example only, with reference to the accompanying

drawings, in which:

Fig. 1 is a perspective view of a device according to the invention for vaporising

vaporisable matter to produce an aerosol thereof,

Fig. 2 is a front elevational view of the device of Fig. 1 with a portion of the de-

vice removed,
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Fig. 3 is an enlarged front elevational view of a portion of the device of Fig. 1,

Fig. 4 is a transverse cross-sectional underneath plan view of the portion of Fig.
3 on the line IV-IV of Fig. 3,

Fig. 5 is a perspective view of a detail of the device of Fig. 1,

Fig. 6 is a perspective view of another detail of the device of Fig. 1,

Fig. 7 is a transverse cross-sectional top plan view of a portion of the device of
Fig. 1 on the line VII-VII of Fig. 3,

Fig. 8 is a perspective view of another detail of the device of Fig. 1,

Fig. 9 is an end elevational view of the detail of Fig. 8 of the device of Fig. 1,

Fig. 10 is a transverse cross-sectional front elevational view of another detail of

the device of Fig. 1,

Fig. 11 is an end view of the detail of Fig. 10 of the device of Fig. 1,

Fig. 12 is an end view of another detail of the device of Fig. 1,

Fig. 13 is a perspective view of a portion of the device of Fig. 1,

Fig. 14 is an elevational view of the portion of Fig. 13 of the device of Fig. 1, Fig.
15 is a transverse cross-sectional underneath plan view of the portion of Fig. 14
on the line XV-XV of Fig. 14,

Fig. 16 is a perspective view of another portion of the device of Fig. 1,

Fig. 17 is an elevational view of the portion of Fig. 16 of the device of Fig. 1,
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Fig. 18 is a transverse cross-sectional underneath plan view of the portion of
Fig. 17 on the line XVIII-XVIII of Fig. 17,

Fig. 19 illustrates waveforms representative of measured temperatures of the

device of Fig. 1 operating under one condition,

Fig. 20 illustrates waveforms representative of measured temperatures of the

device of Fig. 1 operating under a different condition to that of Fig. 19,

Fig. 21 is a front elevational view of a portion of a device not according to the

invention for vaporising vaporisable matter to produce an aerosol thereof,

Fig. 22 is a transverse cross-sectional plan view of the portion of the device of
Fig. 21 on the line XXII-XXII of Fig. 21,

Fig. 23 is an exploded perspective view of the device of Fig. 21,

Fig. 24 is a view similar to Fig. 4 of a portion of a device according to another
embodiment of the invention for vaporising vaporisable matter to produce an

aerosol thereof, and

Fig. 25 is a perspective view of a detail of a device according to a further em-
bodiment of the invention for vaporising vaporisable matter to produce an aero-

sol thereof.

[0050] Referring to the drawings and initially to Figs. 1 to 20, there is illustrated
a device according to the invention, indicated generally by the reference nume-
ral 1, for vaporising vaporisable matter, in this case tobacco, to produce an in-
haleable aerosol from vaporisable constituents of the tobacco. The device 1 is
encased in a two-part casing 3 formed by first and second casing shells 4 and 5
of injection moulded plastics material, which are secured together by screws
(not shown). An elongated main housing 9 of circular transverse cross-section

is located within the casing 3 and defines a longitudinally extending main central



10

15

20

25

30

DK/EP 1848483 T3

19

axis 10. The main housing 9 is of heat conductive material, which in this embo-
diment of the invention is of aluminium, and comprises two parts, namely, an
outer part 11 and an inner part 12. The outer part 11 of the main housing 9
forms a cylindrical outer side wall 14, while the inner part 12 of the main hou-
sing 9 forms a cylindrical inner side wall 15. The inner and outer side walls 15
and 14 of the main housing 9 form a combustion chamber housing 17 within
which a combustion chamber 18 is formed. A heating means, in this embodi-
ment of the invention a gas catalytic combustion element 19, which is described
in more detail below, is located within the combustion chamber 18 for conver-
ting fuel gas to heat for heating the combustion chamber housing 17 and in turn

the main housing 9.

[0051] The outer part 11 of the main housing 9 also forms a cylindrical socket
portion 20 of a vaporising chamber housing 21 which co-operates with a releas-
able plug portion 22 of the vaporising chamber housing 21 to form a vaporising
chamber 24 within which the tobacco is located for vaporising the vaporisable
constituents thereof to produce the aerosol. The plug portion 22 is also of a heat
conductive material, which is also aluminium. The outer side wall 14 of the outer
part 11 of the main housing 9 forms a primary side wall 25 of the socket portion
20, which with a primary partition wall 28 extending transversely of the outer
side wall 14 forms a primary hollow interior region 29 of the socket portion 20
within which the plug portion 22 of the vaporising chamber housing 21 is releas-
ably engageable. The plug portion 22 comprises a cylindrical secondary side
wall 30 and an end cap 31 extending transversely of the secondary side wall 30,
which with the secondary side wall 30 defines a secondary hollow interior region
32 within which the tobacco is placed. The secondary side wall 30 defines an
open mouth 33 to the secondary hollow interior region 32, while the primary
side wall 25 of the socket portion 20 defines an open mouth 34 to the primary
hollow interior region 29 for receiving the plug portion 22, so that when the plug
portion 22 is engaged in the primary hollow interior region 29, the secondary
hollow interior region 32 communicates with the primary hollow interior region
29 through the open mouth 33 to form with the primary hollow interior region 29

the vaporising chamber 24. A sealing means comprising an O-ring seal 39 ex-
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tends around the secondary side wall 30 adjacent an annular shoulder 41 for
abutting the primary side wall 25 adjacent the open mouth 34 to the primary hol-
low interior region 29 for sealing the vaporising chamber 24, when the plug por-
tion 22 is fully engaged in the socket portion 20.

[0052] An aerosol accommodating outlet port 35 in the end cap 31 accommo-
dates the aerosol from the vaporising chamber 24. A downstream disc 36 of
metal mesh material located in the secondary hollow interior region 32 of the
plug portion 22 adjacent the aerosol accommodating outlet port 35 retains the
tobacco in the vaporising chamber 24. An aerosol accommodating tube 37 of
plastics material extending from the aerosol accommodating outlet port 35 ter-
minates in a mouthpiece 38 for facilitating inhaling of the aerosol from the vapo-

rising chamber 24.

[0053] A heat sink means comprising a heat sink member 40 of heat conductive
material, namely, aluminium is located in the aerosol accommodating tube 37
for cooling the aerosol as it is drawn through the aerosol accommodating tube
37, and for condensing tarry and other toxic vaporised constituents of the to-
bacco in the aerosol being drawn through the aerosol accommodating tube 37,
as will be described in more detail below.

[0054] An exhaust gas chamber 42 is formed in the main housing 9 by the outer
side wall 14 of the outer part 11 of the main housing 9 between the combustion
chamber 18 and the vaporising chamber 24. The exhaust gas chamber 42
communicates with the combustion chamber 18 through a metal gauze mem-
brane 44 which extends transversely of the outer side wall 14 at the down-
stream end of the combustion chamber 18. A plurality of exhaust gas ports 45
extending through the outer side wall 14 which forms the exhaust gas chamber
42 accommodate exhaust gases from the exhaust gas chamber 42. The prima-
ry partition wall 28 forms a heat exchange means for facilitating the transfer of
heat from the exhaust gases in the exhaust gas chamber 42 into the vaporising
chamber 24, and also for preventing entry of exhaust gases from the exhaust

gas chamber 42 into the vaporising chamber 24.
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[0055] A heat transfer means, namely, an elongated heat transfer member 46
sealably secured in a bore 47 through the primary partition wall 28 extends into
the vaporising chamber 24 for transferring heat into tobacco in the vaporising
chamber 24. The heat transfer member 46 is of heat conductive material, name-
ly, aluminium, and extends at 48 into the exhaust gas chamber 42 for facilitating
efficient transfer of heat from the exhaust gases in the exhaust gas chamber 42
into the vaporising chamber 24. The heat transfer member 46 tapers towards its
distal end and terminates in a point 49 for puncturing a sachet of tobacco if the
tobacco is placed in a sachet in the secondary hollow interior region 32 of the
plug portion 22, as the plug portion 22 is being engaged in the socket portion
20.

[0056] A secondary partition wall 50 extends transversely across the primary
hollow interior region 29 parallel to and spaced apart from the primary partition
wall 28 for defining with the primary partition wall 28 and the primary side wall
25 an air inlet chamber 51. The secondary partition wall 50 is of perforated alu-
minium with a plurality of air accommodating holes 52 extending therethrough
for accommodating air from the air inlet chamber 51 to the vaporising chamber
24 as the aerosol is being drawn from the vaporising chamber 24. A primary air
inlet port 53 accommodates air into the air inlet chamber 51 to be drawn into the
vaporising chamber 24.

[0057] A rechargeable fuel gas reservoir 55 located in the casing 3 stores fuel
gas in liquid form, which in this embodiment of the invention is a butane based
gas in liquid form. Fuel gas is delivered from the fuel gas reservoir 55 through a
pressure regulator 56 located in an outlet 57 from the reservoir 55 for adjusting
the pressure of the fuel gas as it exits the fuel gas reservoir 55. A button opera-
ted on/off valve 62 also adjacent the outlet 57 from the reservoir 55 switches on
and off the fuel gas from the fuel gas reservoir 55. A fuel gas pipe 59 couples
the on/off valve 62 to a temperature responsive safety isolating valve 60, which
is provided for isolating the fuel gas supply from the fuel gas reservoir 55 to the

combustion chamber 18 in the event of the temperature of the main housing 9
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exceeding a predetermined upper maximum safe working temperature. The

temperature responsive safety isolating valve 60 is described in detail below.

[0058] A temperature responsive control valve 61, which is described below, is
located downstream of the safety isolating valve 60 for controlling the supply of
fuel gas to the combustion chamber 18 for maintaining the temperature within
the vaporising chamber 24 at a predetermined temperature, which in this embo-
diment of the invention is in the range of 130°C to 250°C for vaporising desir-
able vaporisable constituents from the tobacco to produce the aerosol, and for
minimising vaporisation of undesirable constituents from the tobacco. An outlet
nozzle 63 from the temperature responsive control valve 61 delivers fuel gas
from the control valve 61 into a mixing means, namely, a venturi mixer 64 where
the fuel gas is mixed with air. The venturi mixer 64 is formed in the inner part 12
of the main housing 9, and air ports 68 in the inner part of the main housing 9
accommodate air into the venturi mixer 64. A diffuser comprising a diffuser plate
65 having a plurality of bores 66 extending therethrough located intermediate
the venturi mixer 64 and the combustion chamber 18 distributes fuel gas/air
mixture from the venturi mixer 64 into the combustion chamber 18, and in turn

to the gas catalytic combustion element 19, see Fig. 12.

[0059] The gas catalytic combustion element 19 is located in the combustion
chamber 18 to define with the combustion chamber 18 a flame cavity 67 within
which the fuel gas/air mixture is initially burnt in a flame for raising the tempera-
ture of the gas catalytic combustion element 19 to its ignition temperature, so
that as the gas catalytic combustion element 19 reaches its ignition temperature
it commences to convert fuel gas to heat, thus starving the flame of fuel gas/air

mixture, which is then extinguished.

[0060] An electrode 69 extends through an electrically insulating mounting 70
into the flame cavity 67 and co-operates with the inner side wall 15 of the inner
part 12 of the main housing 9 for causing a spark to arc between the electrode
69 and the inner side wall 15 for igniting the fuel gas initially to burn in a flame.

The insulating mounting 70 is located in a bore 58 through the inner part 12 of
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the main housing 9, and a slot 43 in the outer part 11 of the main housing 9 ac-
commodates the insulating mounting 70 therethrough. A piezo-electric ignition
mechanism 71 located within the casing 3 is coupled to the electrode 69 for
producing a voltage to cause the spark to arc between the electrode 69 and the
inner side wall 15 of the main housing 9. A plunger 72 of the piezo-electric igni-
tion mechanism 71 extends through the casing 3 for facilitating activation of the
piezo-electric ignition mechanism 71 for causing the spark to arc between the
electrode 69 and the inner side wall 15 of the main housing 9. The main hou-
sing 9 is earthed through an earth strap (not shown) to the piezo-electric ignition

mechanism 71.

[0061] Turning now to the temperature responsive control valve 61, and refer-
ring in particular to Fig. 7, the temperature responsive control valve 61 is sub-
stantially similar to the temperature responsive control valve disclosed in PCT
Published Application Specification No. WO 02/48591 of the present Applicant.
The temperature responsive control valve 61 comprises a two-part valve hou-
sing 73 formed by an outer part 74 and an inner part 75 in sealable engagement
with the outer part 74, and forming with the outer part 74 a valve chamber 76.
The outer and inner parts 74 and 75 of the valve housing 73 are of heat conduc-
tive material, namely aluminium, and are in heat conducting engagement with
the inner part 12 of the main housing 9. A valve inlet 77 in the outer part 74 of
the valve housing 73 accommodates fuel gas from the safety isolating valve 60
into the valve chamber 76 and defines a valve seat 78. A bi-metal valving disc
79 is located in the valve chamber 76 and carries a valving element 80 which is
engageable with the valve seat 78 for controlling the flow of fuel gas into the
valve chamber 76. An outlet nozzle 81 located in the inner part 75 delivers fuel
gas from the valve chamber 76 into the venturi mixer 64. The bi-metal valving
disc 79 is a temperature responsive bi-metal disc of the type, which on being
subjected to a predetermined temperature as the temperature is rising transi-
tions from a first dished configuration to a second dished configuration which is
a mirror image of the first dished configuration, and on being subjected to the
same or a slightly lower predetermined temperature as the temperature is fal-

ling, transitions from the second configuration to the first configuration. How-
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ever, in order to control the flow of fuel gas into the valve chamber 76 with an
analogue type controlling action, the bi-metal valving disc 79 is constrained by a
shoulder 107 of the inner part 75 of the valve housing 73 within the valve cham-
ber 76 to prevent transitioning of the valving disc 79 between the first and se-
cond configurations. The operation of this type of temperature responsive con-
trol valve is described in PCT Published Application Specification No. WO
02/48591. A filter 82 located in the inner part 75 of the valve housing 73 be-
tween the outlet nozzle 81 and an outlet port 103 from the valve chamber 76 fil-

ters the fuel gas delivered to the outlet nozzle 81.

[0062] As discussed above, the inner part 75 and the outer part 74 of the valve
housing 73 are in heat conducting engagement with the inner part 12 of the
main housing 9, and accordingly the valve housing 73 and in turn the valve
chamber 76 and the bi-metal valving disc 79 are maintained at a temperature
which is indicative of the temperature of the main housing 9, and since the va-
porising chamber housing 21 is formed by part of the main housing 9, the tem-
perature of the valve housing 73 and the bi-metal valving disc 79 is indicative of
the temperature of the vaporising chamber housing 21 and in turn the tempera-
ture within the vaporising chamber 24. Thus, the bi-metal valving disc 79 is re-
sponsive to the temperature within the vaporising chamber 24. The thermal
mass of the main housing 9, the plug portion 22 of the vaporising chamber hou-
sing 21 as well as the valve housing 73 and a body member 83 of the tempera-
ture responsive safety isolating valve 60 are thermally balanced so that the
temperature responsive control valve 61 operates to control the supply of fuel
gas to the combustion chamber 18 to maintain the temperature within the va-
porising chamber 24 within the temperature range of 130°C to 250°C. The tem-
perature at which the main housing 9 is maintained by the temperature respon-

sive control valve 61 is described below with reference to Figs. 19 and 20.

[0063] The temperature responsive safety isolating valve 60 is substantially
similar to a safety cut-out mechanism disclosed in PCT Published Application
Specification No. WO 02/48591. The body member 83 of the temperature re-
sponsive safety isolating valve 60 is of heat conducting material, namely, alu-
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minium, and extends from and is in heat conducting engagement with the outer
part 74 of the valve housing 73 of the temperature responsive control valve 61.
A bore 84 extending through the body member 83 communicates with the valve
inlet 77 of the temperature responsive control valve 61. An inlet port 85 is coup-
led to the fuel gas pipe 59 and delivers fuel gas from the fuel gas reservoir 55
into the bore 84. A slug 86 of plastics material impregnated with fibre glass ma-
terial is located in the bore 84 and is a loose fit therein for permitting the flow of
fuel gas through the bore 84 past the slug 86 from the inlet port 85 to the valve
inlet 77 of the temperature responsive control valve 61. A porous sintered bron-
ze filter 87 is located in the bore 84 downstream of the slug 86 for filtering and
accommodating fuel gas therethrough. A compression spring 88 acting between
the inlet port 85 and a perforated disc 89 urges the slug 86 towards the filter 87.
The disc 89 is perforated for accommodating fuel gas therethrough. Longitudi-
nal channels 90 and radial channels 91 extending in the slug 86 accommodate
fuel gas past the slug 86 to the filter 87 and in turn to the valve inlet 77 of the
temperature responsive control valve 61. The melt temperature of the plastics
material of the slug 86 is such that when the temperature of the main housing 9
reaches a predetermined unsafe working temperature, the plastics material of
the slug 86 melts, and the action of the compression spring 88 against the disc
89 urges the melting plastics material towards and into the sintered filter 87,
thereby blocking the sintered filter 87 and preventing flow of fuel gas there-
through, thus isolating the temperature responsive control valve 61 and in turn

the combustion chamber 18 from the fuel gas reservoir 55.

[0064] Turning now to the gas catalytic combustion element 19 and referring in
particular to Figs. 8 and 9, in this embodiment of the invention the gas catalytic
combustion element comprises a perforated sheet metal carrier 92 coated with
a suitable catalytic precious metal material. The catalytic coated carrier 92 is
formed into a hollow cylinder 93 defining a fuel gas accommodating bore 94 ex-
tending therethrough. A tab portion 95 is formed from the catalytic coated car-
rier 92 and is bent inwardly to extend into the gas accommodating bore 94. A
thermal mass 96 comprising a screw 97 and a nut 98 is secured to the tab por-

tion 95 for maintaining the tab portion 95 at or above the ignition temperature of
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the gas catalytic combustion element 19 during periods of fuel gas interruption
to the gas catalytic combustion element 19 resulting from control of the supply
of fuel gas to the combustion chamber 18 by the temperature responsive control
valve 61. Thus, in this way, when the supply of fuel gas is reinstated by the
temperature responsive control valve 61, the tab portion 95, which has been
maintained at or above the ignition temperature, again commences conversion
of the fuel gas to heat by catalytic reaction, thereby progressively and rapidly
raising the temperature of the remainder of the gas catalytic combustion ele-

ment 19 to its ignition temperature.

[0065] The screw 97 of the thermal mass 96 comprises a head 99 and a
threaded shank 100 which extends through the tab portion 95. The tab portion
95 is tightly clamped between the nut 98 and the head 99 of the screw 97,
thereby maintaining good heat conducting engagement between the thermal
mass 96 and the tab portion 95. The thermal mass 96 is located within the gas
accommodating bore 94 of the cylindrical carrier 92 for minimising heat loss
from the thermal mass 96 to the main housing 9. The mass of the thermal mass
96 is sized to be of sufficient mass for storing sufficient heat during periods
while the gas catalytic combustion element 19 is converting fuel gas to heat so
that the temperature of the thermal mass 96 remains at or above the ignition
temperature of the gas catalytic combustion element for the duration of the
longest period of fuel gas interruption to the combustion chamber 18 by the
temperature responsive control valve 61. Thereby, the thermal mass 96 co-
operates with the temperature responsive control valve 61 for preventing the tab
portion 95 of the gas catalytic combustion element falling below its ignition tem-
perature while the device 1 is operating to produce the aerosol from the tobacco
in the vaporising chamber 24. Thus, once the gas catalytic combustion element
19 has been raised to its ignition temperature initially by flame combustion, the
gas catalytic combustion element 19 continues to operate to convert fuel gas to
heat without the need to re-ignite the gas catalytic combustion element 19 by
flame combustion after each period of interruption of fuel gas to the combustion
chamber resulting from the operation of the temperature responsive control

valve 61, since the thermal mass 96 maintains the tab portion 95 of the gas ca-
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talytic combustion element at or above its ignition temperature during periods of
fuel gas interruption to the combustion chamber 18. It is the fact that the thermal
mass 96 co-operates in this way with the temperature responsive control valve
61 which permits the main housing 9 to be maintained at a temperature in the
range of 130°C to 250°C, and in turn the vaporising chamber 24 to be main-
tained at a temperature in the range of 130°C to 250°C, while the gas catalytic
combustion element 19 is converting fuel gas to heat at an operating tempera-
ture in the order of 800°C to 900°C, since the gas catalytic combustion element
19 can be operated in the non-converting state for periods of relatively long du-

ration.

[0066] A first inspection port 101 formed by bores 114 and 115 through the
outer and inner side walls 14 and 15, respectively, of the main housing 9 facili-
tates inspection of the flame cavity 67 for inspecting a flame during initial flame
combustion of the fuel gas/air mixture in the combustion chamber 18. A second
inspection port 102 formed by bores 116 and 117 through the outer side wall 14
and the inner side wall 15, respectively, of the main housing 9 to the combu-
stion chamber 18 adjacent the gas catalytic combustion element 19 facilitates
inspection of the gas catalytic combustion element 19.

[0067] Returning now to the heat sink member 40 and referring in particular to
Figs. 10 and 11, the heat sink member 40 is of heat conductive material machi-
ned from a single piece of aluminium and comprises an elongated solid core
member 104. A plurality of heat exchange fins 105 spaced apart longitudinally
along the core member 104 extend circumferentially completely around the core
member 104 and engage an inner surface 106 of the aerosol accommodating
tube 37, see Fig. 4. The heat exchange fins 105 define with the core member
104 and the inner surface 106 of the aerosol accommodating tube 37 a plurality
of galleries 108. Longitudinally extending slots 109 provided at the periphery of
the heat exchange fins 105 communicate adjacent galleries 108 for facilitating
the passage of the aerosol through the aerosol accommodating tube 37 past
the heat sink member 40. In order to maximise the contact of the aerosol with

the heat sink member 40, the slots 109 are spaced apart around the heat ex-
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change fins 105, and the slots 109 of each heat exchange fin 105 are located at
180° around the periphery of the heat exchange fin 105, and are misaligned
with the slots 109 of the two adjacent heat exchange fins 105 by 90°. Accor-
dingly, the aerosol is drawn through a tortuous path defined by the galleries 108
and the slots 109 of the heat sink member 40 for cooling thereof and for facilita-

ting condensing of tar and other undesirable vaporised constituents.

[0068] An adjustable secondary air inlet port 110 comprising a pair of bores 112
and 113 radially extending through the primary side wall 25 and the secondary
side wall 30, respectively, of the vaporising chamber housing 21 are located
downstream of the primary air inlet port 53 for accommodating additional air into
the vaporising chamber 24. The bores 112 and 113 are alignable when the plug
portion 22 is fully engaged in the socket portion 20, and are aligned with each
other by rotating the plug portion 22 in the socket portion 20. Additionally, when
the bores 112 and 113 are aligned, the area of the orifice defined by the bores
112 and 113 is adjustable by rotating the plug portion 22 relative to the socket
portion 20 to act as an adjusting means for varying the amount of air drawn
through the secondary air inlet port 110. The secondary air inlet port 110 is
closed by rotating the plug portion 22 relative to the socket portion 20 so that
the respective bores 112 and 113 are overlaid with the primary and secondary
side walls 25 and 30.

[0069] In this embodiment of the invention the entire main housing 9, the plug
portion 22, the aerosol accommodating tube 37 and the mouthpiece 38, as well
as the temperature responsive control valve 61 and the temperature responsive
safety isolating valve 60 are all axially aligned and define respective central
axes, all of which coincide with the main central axis 10 defined by the main
housing 9. The body member 83 of the temperature responsive safety isolating
valve 60 and the valve housing 73 of the temperature responsive control valve
61 are of cylindrical construction and the gas accommodating tube 37 is of cir-

cular transverse cross-section.

[0070] In use, with the plug portion 22 disengaged from the socket portion 20 of
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the vaporising chamber housing 21, tobacco to be vaporised is placed in the
secondary hollow interior region 32 of the plug portion 22. The plug portion 22 is
then reengaged in the socket portion to form with the primary hollow interior re-
gion 29 the vaporising chamber 24. The tobacco may be placed in the seconda-
ry hollow interior region 32 of the plug portion 22 in loose form or in a sachet. If
placed in the secondary hollow interior region 32 in a sachet, as the plug portion
22 is being engaged in the socket portion 20 and urged tightly into the primary
hollow interior region 29, the heat transfer member 46 punctures the sachet, for
permitting the release of the aerosol of the vaporised constituents of the tobac-

co when the tobacco has been heated in the vaporising chamber 24.

[0071] With the tobacco located in the vaporising chamber 24, the device 1 is
ready for use. The button operated on/off valve 62 is activated for supplying fuel
gas from the fuel gas reservoir 55 through the temperature responsive safety
isolating valve 60 and the temperature responsive control valve 61 to the venturi
mixer 64 where the fuel gas is mixed with air, and delivered through the diffuser
65 into the combustion chamber 18. The plunger 72 of the piezo-electric ignition
mechanism 71 is activated for delivering a voltage to the electrode 69 to cause
a spark to arc between the electrode 69 and the inner side wall 15 of the main
housing 9. The fuel gas/air mixture in the combustion chamber 18 commences
to burn in a flame in the flame cavity 67, thereby raising a downstream portion
of the gas catalytic combustion element 19 to its ignition temperature. On rea-
ching its ignition temperature, the gas catalytic combustion element commences
to convert fuel gas to heat by catalytic reaction, thus progressively and rapidly
raising the temperature of the remainder of the gas catalytic combustion ele-
ment 19 to its ignition temperature, until the entire gas catalytic combustion ele-
ment 19 is converting fuel gas to heat. At that stage, the flame is starved of fuel

gas and is extinguished.

[0072] The gas catalytic combustion element 19 converts fuel gas to heat at an
operating temperature of between 800°C and 900°C. The temperature of the
main housing 9 is rapidly raised to its operating temperature in the range of

130°C to 250°C by heat radiated from the gas catalytic combustion element 19.
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Heat conducted through the main housing 9 and through the heat transfer
member 46 raises the temperature within the vaporising chamber 24, and in
turn the temperature of the tobacco to a temperature in the range of 130°C to
250°C to produce the aerosol. Simultaneously, heat is conducted through the
main housing 9 to the valve housing 73 of the temperature responsive control
valve 61 and to the body member 83 of the temperature responsive safety iso-
lating valve 60. Heat is transferred from the valve housing 73 into the bi-metal
valving disc 79 of the temperature responsive control valve 61, which operates
to control the supply of fuel gas to the combustion chamber 18 to maintain the
temperature of the main housing 9 so that the temperature within the vaporising
chamber 24 is between 130°C and 250°C.

[0073] On the temperature in the vaporising chamber 24 reaching a tempera-
ture in the range of 130°C to 250°C, desirable vaporisable constituents, for
example, nicotine and other desirable constituents, are vaporised from the to-
bacco to produce the aerosol. Some tar and other undesirable components are
also vaporised from the tobacco, however, by maintaining the temperature with-
in the vaporising chamber 24 within the temperature range of 130°C to 250°C,
the amount of tar and other undesirable constituents which are vaporised from

the tobacco is minimised.

[0074] A user places the mouthpiece 38 in his or her mouth and draws on the
mouthpiece 38, thus drawing air through the primary air inlet 53 through the va-
porising chamber 24. The aerosol from the vaporising chamber 24 is entrained
in the air, and drawn along with the air through the heat sink member 40. The
heat sink member 40 cools the vaporised constituents and condenses tar and
other undesirable vaporised constituents from the tobacco onto the heat ex-
change fins 105. The user then inhales the mixture of air and aerosol. If it is de-
sired to increase or decrease the amount of air being draw into the vaporising
chamber 24, the plug portion 22 is rotated relative to the socket portion 20 for
either aligning or misaligning the bores 112 and 113 of the secondary air inlet

port 110, or for closing off the secondary air inlet port 110 entirely.
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[0075] The device continues to operate until the on/off valve 62 has been deac-
tivated for isolating the fuel gas from the fuel gas reservoir to the combustion
chamber 18.

[0076] During operation the temperature responsive control valve 61 operates
to maintain the temperature within the vaporising chamber 24 within the tempe-
rature range 130°C to 250°C by varying the rate of supply of fuel gas to the
combustion chamber 18 with an analogue type action, and also by periodically
interrupting the supply of fuel gas to the combustion chamber 18 where neces-
sary. During periods of interruption of fuel gas to the combustion chamber 18
resulting from temperature control by the temperature responsive control valve
61, the thermal mass 96 maintains a portion of the tab portion 95 of the gas
catalytic combustion element 19 adjacent the thermal mass 96 at or above the
ignition temperature of the gas catalytic combustion element 19, so that when
the supply of fuel gas is reinstated, the gas catalytic combustion element 19

again commences to convert the fuel gas/air mixture to heat.

[0077] Referring now to Figs. 19 and 20, there is illustrated waveforms repre-
sentative of operating temperatures of the device 1 of Figs. 1 to 18 when the
device 1 is operating under two different conditions. In order to operate the de-
vice 1 at a desired temperature within the range of 130°C to 250°C, the tempe-
rature responsive control valve 61 must be selected to operate the device at the
desired temperature within the range of 130°C to 250°C. To produce the tem-
perature results of Fig. 19, the temperature responsive control valve 61 was se-
lected to operate the device 1 with the temperature in the vaporising chamber
24 maintained at approximately 164°C. To produce the temperature results of
Fig. 20, the temperature responsive control valve 61 was selected to operate
the device 1 with the temperature in the vaporising chamber 24 maintained at

approximately 220°C.

[0078] In Figs. 19 and 20 temperature is plotted on the Y-axis in °C, and time is
plotted on the X-axis in seconds. The waveform A in both Figs. 19 and 20 is

representative of the temperature of the main housing 9 of the device 1 adja-
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cent the combustion chamber 18. The waveform B in both Figs. 19 and 20 is
representative of the temperature of the heat transfer member 46 within the va-
porising chamber 24 of the device 1, and thus this temperature of the heat
transfer member 46 is a relatively accurate representation of the value of the
temperature within the vaporising chamber 24. The waveform C in both Figs. 19
and 20 is representative of the temperature of the exhaust gases exiting
through the exhaust gas ports 45 from the exhaust gas chamber 42 of the de-

vice 1.

[0079] As can be seen from Fig. 19, when the temperature responsive control
valve 61 is selected to operate the device 1 with the temperature in the vapori-
sing chamber at approximately 164°C, the temperature of the heat transfer
member 46, after an initial excursion to 190°C after start-up, settles at a steady
state temperature, which fluctuates between 160°C approximately and 168°C
approximately. Accordingly, during steady state operation of the device 1, the
temperature in the vaporising chamber 24 is maintained at approximately 164°C
* 4°C. From start-up the temperature of the heat transfer member 46 rises to
approximately 190°C before settling at the steady state temperature of 164°C %
4°C. The temperature of the main housing 9 rises to approximately 175°C, be-
fore settling at a steady state operating temperature of approximately 166°C %
4°C. The initial heating up of the device 1 from start-up until steady state opera-
ting conditions have been reached takes approximately 120 seconds, in other
words, approximately two minutes. The exhaust gas temperature exiting the ex-
haust gas ports 45 during the initial period after start-up rises to approximately
155°C, and then settles to a steady state temperature of approximately 125°C +
15°C.

[0080] As can be seen from Fig. 20, when the temperature responsive control
valve 61 is selected to operate the device with the vaporising chamber 24 at a
temperature of approximately 220°C. The device 1 from start-up takes approxi-
mately 120 seconds to reach steady state operating conditions. Initially the
temperature of the main housing 9 reaches a temperature of approximately

230°C and then settles back to a steady state operating temperature of approxi-
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mately 225°C * 3°C. The temperature of the heat transfer member 46 initially
rises to a temperature of approximately 240°C before settling back to a steady
state operating temperature of approximately 220°C + 3°C. Thus, the tempera-
ture within the vaporising chamber 24 is maintained at a steady state operating
temperature of approximately 220°C + 3°C. The temperature of the exhaust gas
exiting through the exhaust gas ports 45 initially reaches a temperature of ap-
proximately 215°C, falling back to a temperature of approximately 120°C before

settling at an average steady state temperature of approximately 175°C + 10°C.

[0081] Accordingly, by appropriately selecting the temperature responsive con-
trol valve 61, the device 1 can be operated at any desired temperature. While,
in general, the temperature responsive control valve will be selected to operate
the device 1 at steady state operating temperatures in the vaporising chamber
24 at temperatures within the range of 130°C to 250°C, it is envisaged, in cer-
tain cases, that the temperature responsive control valve may be selected to
control the device at higher or lower temperatures, and the temperature at
which the temperature responsive control valve is selected to control the device
will be determined by the matter being vaporised in the vaporising chamber to
form the aerosol. Indeed, it will be appreciated that the temperature responsive
control valve 61 may be selected to operate the device 1 at steady state opera-
ting temperatures in the vaporising chamber 24 at temperatures considerably
higher than 250°C, for example, at temperatures of up to 400°C, and even
higher, depending on the matter to be vaporised to form the aerosol.

[0082] It will also be understood that the thermal mass 96 will be selected for
maintaining the tab portion 95 of the gas catalytic combustion element 19 at or
above the ignition temperature of the gas catalytic combustion element for pe-
riods during temperature interruption resulting from control of the temperature of
the device by the temperature responsive control valve 61. Thus, the thermal
mass will be matched with and will co-operate with the temperature responsive
control valve. Indeed, as can be seen from Figs. 19 and 20, when the tempera-
ture responsive control valve 61 is selected to operate the device with the tem-
perature in the vaporising chamber 24 at the lower steady state operating tem-
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perature of 164°C, the periods during which the fuel gas is interrupted to the
gas catalytic combustion element 19 are longer than the periods during which
the fuel gas is interrupted to the gas catalytic combustion element 19 when the
temperature responsive control valve is selected to operate the device with a
steady state operating temperature in the vaporising chamber 24 of approxi-
mately 220°C. The durations of the periods during which the fuel gas is inter-
rupted to the combustion chamber 18 can be determined from the time periods
during which the temperatures of the waveforms A, B and C fall from their peak
value to their minimum value before commencing to rise. From Fig. 19 it can be
seen that the average duration of the periods during which the fuel gas is inter-
rupted to the gas catalytic combustion element 19 when the device is operating
at a steady state operating temperature in the vaporising chamber 24 of appro-
ximately 164°C is approximately twelve seconds, while from Fig. 20 the average
duration of the periods of fuel gas interruption to the gas catalytic combustion
element 19 when the device is operating at a steady state operating tempera-
ture in the vaporising chamber 24 of approximately 220°C is approximately

eight seconds.

[0083] Accordingly, the higher the steady state operating temperature in the va-
porising chamber 24 at which the device 1 is operated, the shorter will be the
duration of the periods of fuel gas interruption to the gas catalytic combustion

element 19 caused by the temperature responsive control valve 61.

[0084] Referring now to Figs. 21 to 23, there is illustrated a portion of a device
not according to the invention, indicated generally by the reference numeral
120, for vaporising tobacco to produce an inhaleable aerosol. The device 120 is
partly similar to the device 1 and similar components are identified by the same
reference numerals. The main difference between the device 120 and the devi-
ce 1 is that the device 120 is electrically powered by a battery 121. The device
120 comprises a main housing 122 which is located within a casing (not shown)
which is substantially similar to the casing 3. The battery 121 for powering the
device 120 is located in the casing 3 in a compartment in an area similar to the

area in which the fuel gas reservoir 55 is located in the casing 3 of the device 1.
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The main housing 122 is of heat conductive material, namely, aluminium, and

forms the socket portion 20 of the vaporising chamber housing 21.

[0085] A heating means for heating the tobacco in the vaporising chamber 24 to
produce the aerosol comprises an electrically powered positive temperature
control resistive heating element 125 which is located within and encased in the
heat transfer member 46 which extends into the vaporising chamber 24. The
heat transfer member 46 comprises a heat conductive shell 126 of aluminium,
arid the heating element 125 is in heat conductive engagement with the heat
conductive shell 126 of the heat transfer member 46 for transferring heat to the
tobacco. Heat is also transferred from the heating element 125 through the heat
transfer member 46 into the socket portion 20 of the vaporising chamber hou-
sing 21 for heating the tobacco. An on/off switch 128 is located in the casing
(not shown) for switching on and off power to the heating element 125 from the
battery 121. A temperature responsive switch 129 mounted on the primary side
wall 25 is responsive to the temperature of the primary side wall 25, which in
turn is indicative of the temperature within the vaporising chamber 24 for con-
trolling the supply of power from the battery 121 to the heating element 125 for
maintaining the temperature within the vaporising chamber 24 at a temperature
in the range of 130°C to 250°C.

[0086] Otherwise, the device 120 is similar to the device 1, as is its use. Tobac-
co is placed in the secondary hollow interior region 32 of the plug portion 22
which is engaged in the socket portion 20 of the vaporising chamber housing 21
for forming the vaporising chamber 24. The on/off switch 128 is operated for
applying power from the battery 121 to the heating element 125 through the
temperature responsive switch 129 for powering the heating element 125, which
in turn heats the tobacco to a temperature in the range of 130°C to 250°C. The
temperature is maintained within the range of 130°C to 250°C by the tempera-
ture responsive switch 129. When it is desired to deactivate the device 120, the

on/off switch 128 is appropriately operated.

[0087] Referring now to Fig. 24, there is illustrated a portion of a device accor-
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ding to another embodiment of the invention, indicated generally by the referen-
ce numeral 130, for vaporising vaporisable matter to form an inhaleable aerosol.
The device 130 is substantially similar to the device 1, which is described with
reference to Figs. 1 to 20, and similar components are identified by the same
reference numerals. The main difference between the device 130 and the de-
vice 1 is that in this embodiment of the invention the exhaust gas chamber 42 is
substantially filled with a heat conductive gauze type material, which in this em-
bodiment of the invention is a knitted type metal fabric 131 of the type typically
used in pot scrubs for scouring grease and other dirt from pots and pans. Such
knitted type metal fabric material will be well known to those skilled in the art.
The knitted metal fabric 131 is randomly folded and placed in the exhaust gas
chamber 42. The portion 48 of the heat transfer member 46 which extends into
the exhaust gas chamber 42 extends into the knitted metal fabric 131 and is in
heat conductive engagement therewith. The knitted metal fabric 131 diffuses
the exhaust gases from the combustion chamber 18 throughout the exhaust gas
chamber 42, thereby slowing down the flow of exhaust gases and also extrac-
ting heat therefrom. The heat extracted from the exhaust gases by the knitted
metal fabric 131 is transferred into the heat transfer member 46 for transferring
into the vaporising chamber 24. It has been found that the inclusion of the knit-
ted metal fabric 131 in the exhaust gas chamber 42 reduces the temperature of
the exhaust gases exiting the exhaust gas ports 45, thereby significantly impro-
ving the operating efficiency of the device 130 over and above that of the device
1, and indeed, it has been found that the temperature difference between the
temperature within the vaporising chamber 24 and the main housing 9 is also

reduced.

[0088] Additionally, the device 130 comprises a valving means, namely, a non-
return valve 132 in the primary air inlet port 53 for permitting flow of air through
the primary inlet port 53 into the vaporising chamber 24 when the aerosol is be-
ing drawn from the vaporising chamber 24 through the mouthpiece 38, and for
preventing reverse flow of aerosol through the primary air inlet port 53 from the
vaporising chamber 24 when the aerosol is not being drawn from the vaporising

chamber 24 through the mouthpiece 38. It has been found that in certain cases



10

15

20

25

30

DK/EP 1848483 T3

37

when the device is operated with the vaporising chamber 24 at a relatively high
temperature, the aerosol formed in the vaporising chamber 24 permeates out-
wardly through the primary air inlet port 53 during periods when the aerosol is
not being drawn through the mouthpiece 38. The provision of the non-return
valve 32 in the primary air inlet port 53 prevents loss of the aerosol from the va-

porising chamber 24 through the primary air inlet port 53.

[0089] Referring now to Fig. 25, there is illustrated a socket portion 140 of a va-
porising chamber housing which is suitable for use with the device 1, the device
120 and 130. In this embodiment of the invention the vaporising chamber hou-
sing is substantially similar to the vaporising chamber housing 21 described with
reference to the device 1, and similar components are identified by the same
reference numerals. The main difference between the vaporising chamber hou-
sing of this embodiment of the invention and the vaporising chamber housing 21
is that four parallel spaced apart heat transfer members 46 extend from the pri-
mary partition wall 28 into the primary hollow interior region 29 of the socket
portion 20 for transferring heat to tobacco in the vaporising chamber 24. The
heat transfer members 46 are similar to the heat transfer member 46 which ex-
tends into the vaporising chamber 24 of the device 1. Otherwise, the socket por-
tion 140 of the vaporising chamber housing is similar to the socket portion 20 of
the vaporising chamber housing 21, and its use in conjunction with the plug por-
tion 22 is similar for forming the vaporising chamber 24. Where the socket por-
tion 140 is being used with the device 120, it is envisaged that a heating ele-
ment 125, similar to that described with reference to the device 120 will be loca-
ted in at least one of the heat transfer members 46, and preferably, in each of

the heat transfer members 46.

[0090] While the heating means of the device 120 which has been described
with reference to Figs. 21 to 23 has been described as being provided by a po-
sitive temperature control resistive heating element, any other suitable heating
means may be provided, for example, the heating means may comprise a con-
ventional resistive heating element, an induction heating element or any other

suitable heating means. It is also envisaged that the heating means may be
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provided in a portion of the main housing 122 which would extend axially rear-
wardly from the vaporising chamber housing 21.

[0091] While the device 1 according to the invention described with reference to
Figs. 1 to 20 has been described as comprising heat transfer to the vaporising
chamber by both temperature conduction through the main housing and also by
heat transfer from the exhaust gases, it is envisaged in certain cases that heat

transfer from the exhaust gases may be omitted.

[0092] While the device 130, which has been described with reference to Fig.
24, has been described as comprising a valving means for selectively control-
ling the flow of air through the primary air inlet port 53 in the form of a non-re-
turn valve, any other suitable valving means may be provided. Indeed, it is envi-
saged that the valving means may comprise a manually operated valving mem-
ber, which would be operated by a user, and which would normally be in the
closed state, closing the primary air inlet port 53, and when a user wished to
draw aerosol from the vaporising chamber 24, the valving member would be
manually operated into the open state by the user for permitting air to enter the
vaporising chamber 24 through the primary air inlet port 53. It is also envisaged
that the device 1 according to the invention, which has been described with re-
ference to Figs. 1 to 20, may also be provided with a suitable valving means for
selectively controlling air through the primary air inlet port 53, as could the de-
vice described with reference to Figs. 21 to 23. It is also envisaged that the de-
vice 1 according to the invention, which is described with reference to Figs. 1 to
20, may also be provided with a heat conductive gauze material located in the
exhaust gas chamber. While the heat conductive gauze material in the exhaust
gas chamber described in the device 130 with reference to Fig. 24 has been
described as being a knitted metal fabric of the type used in pot scrubs, any
other suitable heat conductive material may be used. Indeed, in certain cases, it
is envisaged that heat exchange fins may be provided extending from the main
housing into the exhaust gas chamber for transferring heat from the exhaust

gases into the body member, and in turn to the vaporising chamber. Such heat
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exchange fins could be arranged to form a tortuous passageway for the gas for
slowing the exhaust gases passing through the exhaust gas passageway.

[0093] While the thermal mass has been described as comprising a nut and
screw, any other suitable thermal mass may be used, for example, a rivet, and
indeed, in certain cases, it is envisaged that a portion of the gas catalytic com-
bustion element may be of mass sufficient for maintaining that portion of the gas
catalytic combustion element at or above its ignition temperature for periods of
fuel gas interruption. For example, if the gas catalytic combustion element were
provided as a ceramic gas catalytic combustion element, the thermal mass of
portions of the ceramic gas catalytic combustion element may be sufficient for
maintaining those portions of the gas catalytic combustion element at or above
the ignition temperature of the gas catalytic combustion element for periods of

fuel gas interruption.

[0094] While the device 1 according to the invention described with reference to
Figs. 1 to 20 has been described as comprising a secondary air inlet which is
adjustable, it is envisaged that the secondary air inlet may be dispensed with. It
is also envisaged in certain cases that the portion of the heat transfer member
located within the vaporising chamber 24 and the air inlet chamber 51 may be
provided with air ducts for accommodating air through the heat transfer member
from the air inlet chamber 51 to the vaporising chamber for heating the air in the
heat transfer member as it is drawn from the air inlet chamber 51 to the vapori-

sing chamber 24.

[0095] While the gas catalytic combustion element has been described as com-
prising a perforated sheet metal carrier having a precious metal catalyst mate-
rial coated thereon, any other suitable gas catalytic combustion element may be
used, and where the gas catalytic combustion element is provided with a sheet
metal carrier, it is not essential that the sheet metal carrier be perforated. The
gas catalytic combustion element may also be provided with a mesh or gauze

carrier appropriately coated with a catalyst material. Needless to say, in certain
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cases, it is envisaged that the gas catalytic combustion element may be a ce-

ramic gas catalytic combustion element.

[0096] Additionally, it will be appreciated that while the vaporising chamber
housing 21 has been described as being formed as an integral part of the main
housing 9 which also forms the combustion chamber housing 17 of the device
1, itis envisaged, in certain cases, that the vaporising chamber housing and the
combustion chamber housing may be formed separately, but would be in heat
conducting engagement with each other either directly or through a heat con-

ducting member.

[0097] While the devices according to the invention have been described with a
specific type of temperature control valve for controlling the flow of fuel gas to
the combustion chamber, any other suitable temperature control valve may be
used. For example, in certain cases it is envisaged that a temperature control
valve comprising a self-latching relay of the type disclosed in PCT Published
Application Specification No. WO 95/09712.

[0098] It is also envisaged that a filter may be provided in the aerosol accom-
modating tube either upstream or downstream of the heat sink member for filte-
ring the aerosol being drawn therethrough. Such a filter may be of the type
commonly used in filter tipped cigarettes, or any other suitable filter for filtering
the aerosol from the vaporising chamber. Indeed, in certain cases, such a filter

may be used instead of the heat sink member.

[0099] While the devices according to the invention have been described for
producing an aerosol from tobacco, it is envisaged that the device may be
adapted for producing an aerosol from any other vaporisable matter, such as
any other vaporisable herb or plant matter, or a vaporisable medicinal com-
pound or the like, and where the device is used for vaporising matter other than
tobacco, the device will be adapted for operating with the steady state tempera-
ture in the vaporising chamber maintained at an appropriate temperature for the

matter being vaporised.
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[0100] While the main housing, the temperature responsive control valve and
the temperature responsive isolating valve have been described as being of alu-
minium material, they may be of any other suitable heat conducting material, for
example, brass, stainless steel, copper or the like.

[0101] While a particular type of heat sink means has been described for loca-
ting in the aerosol accommodating tube between the vaporising chamber and
the mouthpiece, any other suitable heat sink means could be provided. For
example, in certain cases, it is envisaged that the heat sink means may be pro-
vided in the form of a porous sintered filter, a gauze filter, which typically would
be of metal gauze material, or any other suitable material suitable for cooling
the aerosol to an acceptable mouth-feel temperature, and for condensing any

steam or water vapour in the aerosol.

[0102] While the heat transfer means have been described as comprising a
heat transfer member extending into the vaporising chamber, any other suitable
heat transfer means may be provided, and while the heat transfer member or
members have been described as being of a particular material, the heat trans-
fer member or members may be of any other suitable material. It is also envisa-
ged that in the case of electrically powered devices, it is not essential that the
heating means be located in the heat transfer member.

[0103] It will be appreciated that where the devices according to the invention
are provided for vaporising vaporisable matter in tobacco, the tobacco may be
placed in the vaporising chamber in any suitable form, whether flake, granular,

solid, particulate, or any desirable form.

[0104] Additionally, while the devices have been described as being operable
within a temperature range of 130°C to 250°C, it will be readily apparent to
those skilled in the art that the devices according to the invention may be opera-
ted at any desired temperature, either below 130°C or above 250°C, and in-

deed, in certain cases, the devices may be operable at relatively high tempera-
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tures up to and above 400°C, and even up to and above 500°C, and the opera-
ting temperatures will largely depend on the matter being vaporised.
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Patentkrav

1. Apparat til at fa fordampeligt stof til at fordampe, hvilket apparat omfatter et
forbreendingskammerhus (17), som afgraenser et forbreendingskammer (18), et
katalytisk gasforbraendingselement (19), som er anbragt inden i forbreendings-
kammeret (18) til omdannelse af braendstofgas til varme til opvarmning af for-
braendingskammerhuset (17), og et fordampningskammerhus (21), som af-
greenser et fordampningskammer (24) til fordampeligt stof, idet fordampning-
skammerhuset (21) er i varmeledende forbindelse med forbraendingskammer-
huset (17) til overfaring af varme hertil fra forbreendingskammerhuset (17) med
henblik pa opvarmning af det fordampelige stof i fordampningskammeret (21),
kendetegnet ved, at der er tilvejebragt en temperaturresponsiv styreventil (61),
som reagerer pa en temperatur, som indikerer fordampningskammerets (21)
temperatur, og som er indrettet til at styre forsyningen af braendstofgas til for-
breendingskammeret (18) for at opretholde temperaturen i fordampningskam-
meret (21) ved en fordampningstemperatur for en fordampelig bestanddel af det
fordampelige stof med henblik pa at producere en aerosol heraf, og at det kata-
lytiske gasforbreendingselement (19) omfatter en varmemasse (96) til at opret-
holde en del (95) af det katalytiske gasforbreendingselement (19) ved en tempe-
ratur ved eller over det katalytiske gasforbreendingselements antaendelsestem-
peratur, medens breendstofgas til forbreendingskammeret (18) isoleres herfra

ved hjeelp af den temperaturresponsive styreventil (61).

2. Apparat ifglge krav 1, kendetegnet ved, at varmemassen (96) er passet
sammen med og samvirker med den temperaturresponsive styreventil (61) til at
opretholde delen (95) af det katalytiske gasforbraendingselement (99) ved tem-
peraturen ved eller over det katalytiske gasforbreendingselements (19) anteen-
delsestemperatur, medens forbreendingskammerets (18) braendstofgas isoleres

herfra ved hjeelp af den temperaturresponsive styreventil (61).

3. Apparat ifelge krav 1 eller 2, kendetegnet ved, at varmemassen (96) er
tildannet separat i forhold til det katalytiske gasforbraendingselement (19) og er i

varmeledende indgreb med den del (95) af det katalytiske gasforbraendings-
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element (19), der skal opretholdes ved temperaturen ved eller over det katalyti-
ske gasforbraendingselements antaendelsestemperatur, medens breendstofgas
til forbreendingskammeret (18) er isoleret herfra ved hjeelp af den temperatur-
responsive styreventil (61).

4. Apparat ifglge ethvert af de foregaende krav, kendetegnet ved, at varme-
massen (96) er adskilt fra forbreendingskammerhuset (17) med henblik pa at
minimere varmeoverfarslen fra varmemassen (96) til forbraendingskammerhu-
set (17).

5. Apparat ifglge ethvert af de foregédende krav, kendetegnet ved, at varme-

massen (96) er placeret inden i det katalytiske gasforbreendingselement (19).

6. Apparat ifglge ethvert af de foregdende krav, kendetegnet ved, at en flig-
formet del (95) af det katalytiske gasforbraendingselement (19) straekker sig fra
det katalytiske gasforbreendingselement (19) ind i en braendstofgaspassage
(949), som afgraenses af det katalytiske gasforbraendingselement (19), og var-
memassen (96) er placeret pa og i varmeledende indgreb med den fligformede
del (95).

7. Apparat ifolge krav 6, kendetegnet ved, at det katalytiske gasforbreen-
dingselement (19) er af an muffeformet konstruktion og har en hul kerne (94) til
dannelse af breendstofgaspassagen (94) til optagelse af braendstofgas herigen-
nem, og at det katalytiske gasforbraendingselements (19) fligformede del (95)

streekker sig ind i den hule kerne (94).

8. Apparat ifglge ethvert af de foregdende krav, kendetegnet ved, at et
mundstykke (38), som star i forbindelse med fordampningskammeret (24), er
konfigureret til at lette treekning af aerosolen fra fordampningskammeret (24),
og et varmesaenkningsmiddel (40) er placeret imellem fordampningskammeret
(24) og mundstykket (38).
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9. Apparat ifolge krav 8, kendetegnet ved, at varmesaenkningsmidlet (40)
omfatter et varmesaenkningselement (40) af varmeledende materiale placeret i
et aerosolindeholdende ror (37), som straekker sig imellem fordampningskam-
meret (24) og mundstykket (38), idet varmesaenkningselementet (40) omfatter
et aflangt kerneelement (104) af varmeledende materiale og et antal indbyrdes
adskilte varmevekslingsfinner (105), som straekker sig pa tveers ud fra kerne-

elementet (104).

10. Apparat ifglge ethvert af de foregdende krav, kendetegnet ved, at det
varmeledende materiales varmeoverfaringselement (46) streekker sig ind i for-
dampningskammeret (24) til overforing af varme til fordampningskammeret
(24).

11. Apparat ifelge krav 10, kendetegnet ved, at varmeoverfgringselementet

(46) er tilspidset i retning af dets distale ende.

12. Apparat ifelge krav 10 eller 11, kendetegnet ved, at varmeoverfarings-
elementet (46) er tilspidset til et posepunkteringspunkt (49) i umiddelbar naer-
hed af sin distale ende og til punktering af en pose af fordampeligt stof.

13. Apparat ifglge ethvert af kravene 10 til 12, kendetegnet ved, at der streek-
ker sig et antal af indbyrdes adskilte aflange varmeoverfgringselementer (46)

ind i fordampningskammeret (24).

14. Apparat ifolge ethvert af kravene 10 til 13, kendetegnet ved, at der imel-
lem fordampningskammeret (24) og forbraendingskammeret (18) er placeret et
udblaesningsgaskammer (42), som stér i forbindelse med forbraendingskamme-
ret (18) til modtagelse af udblaesningsgasser herfra, og som er isoleret fra for-
dampningskammeret (24) ved hjeelp af et varmevekslingsmiddel (28) til at for-
hindre udblaesningsgasser i at treenge ind i fordampningskammeret (24) fra ud-
blaesningsgaskammeret (42) og at overfgre varme fra udblaesningsgasserne til

fordampningskammeret (24).
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15. Apparat ifglge krav 14, kendetegnet ved, at varmevekslingsmidlerne (28)
er tildannet ved hjeelp af en primaer skilleveeg (28) af varmeledende materiale,
som er placeret imellem fordampningskammeret (24) og udbleesningsgaskam-
meret (42), og at hvert varmeoverfgringselement (46) straekker sig fra den pri-

meere skillevaeg (28) ind i fordampningskammeret (24).

16. Apparat ifolge krav 14 eller 15, kendetegnet ved, at forbraendingskam-
merhuset (17) og en del af fordampningskammerhuset (21) er tildannet af et

hovedhus (9) af varmeledende materiale.

17. Apparat ifolge krav 16, kendetegnet ved, at fordampningskammerhuset
(21) omfatter en muffedel (20) og en hul tapdel (22), idet den hule tapdel (22) er
indrettet til at ga udlgseligt i indgreb med muffedelen (20) med henblik pa at af-
graense fordampningskammeret (24).

18. Apparat ifglge krav 17, kendetegnet ved, at muffedelen (20) er tildannet af
den primaere skilleveeg (28) og en primaer sideveeg (25), som straekker sig om-
kring den primeere skilleveeg (28) og afgreenser sammen med den primeere skil-
leveeg (28) et primaert hult indre omrade (29) til dannelse af muffedelen (20), og
at tapdelen (22) omfatter en endehaette (31) og en sekundaer sidevaeg (30),
som straekker sig omkring endehaetten (31) og sammen hermed afgraenser et
sekundeert hult indre omrade (32), idet de respektive primzere og sekundzere
sidevaegge (25, 30) danner respektive &bne mundinger (34, 33) til de respektive
primaere og sekundaere hule indre omrader (29, 32) til lettelse af kommunikation

herimellem med henblik pa dannelse af fordampningskammeret (24).

19. Apparat ifelge krav 17 eller 18, kendetegnet ved, at fordampningskamme-
rets (24) muffedel (20) er tildannet ved hjaelp af hovedhuset (9).

20. Apparat ifglge ethvert af de foregdende krav, kendetegnet ved, at hoved-
huset (9) afgraenser en langsgaende hovedmidterakse, idet forbreendingskam-
meret (18) og fordampningskammeret (24) ligger aksialt pa linje med hinanden,

og at der er tilvejebragt en temperaturresponsiv sikkerheds-isoleringsventil (60)
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til isolering af forbreendingskammeret (18) fra breendstofgassen i tilfaelde af at
forbreendingskammerhusets (17) temperatur overskrider en forudbestemt mak-
simal sikkerhedstemperatur.

21. Apparat ifolge krav 20, kendetegnet ved, at den temperaturresponsive
sikkerheds-isoleringsventil (60) er placeret opstroms i forhold til den temperatur-
responsive styreventil (61) og afgreenser en central akse, som falder sammen

med hovedhusets (9) hovedmidterakse.

22. Apparat ifglge ethvert af de foregdende krav, kendetegnet ved, at den
temperaturresponsive styreventil (61) omfatter et varmeledende ventilhus (73,
74), som afgraenser et ventilkammer (76), idet det varmeledende ventilhus (73,
74) star i varmeledende forbindelse med fordampningskammerhuset (24), et
bimetal-ventilelement (79), som er placeret i ventilikammeret (76) og samvirker
med et ventilindlgb (77) og ventiludlgb (81) til ventilkammeret (76) med henblik
pa styring af strammen af braendstofgas igennem ventilkammeret (76) som re-

aktion pa fordampningskammerhusets (24) temperatur.

23. Apparat ifolge krav 22, kendetegnet ved, at bimetal-ventilelementet (79)
er af den type, som overgar fra én tilstand til en anden, som er spejlbilleder af
hinanden, nar bimetal-ventilelementets (79) temperatur passerer en forudbe-
stemt overgangstemperatur, og at bimetal-ventilelementet (79) er indespaerret i
ventilkammeret (76) for at forhindre overgang af bimetal-ventilelementet (79)
imellem de respektive tilstande, séledes at styringen af stremmen af braend-

stofgas igennem den temperaturresponsive styreventil (71) er analog.

24. Apparat ifelge ethvert af de foregadende krav, kendetegnet ved, at det ka-
talytiske gasforbraendingselement (19) er placeret i forbraendingskammeret (18)
for sammen med forbreendingskammeret (18) at afgreense et flammehulrum
(67) til at lette indledende anteending af breendstofgassen i flammehulrummet
(67) til en flamme til haevning af det katalytiske gasforbraendingselements (19)

temperatur til dets anteendelsestemperatur, og at der er tilvejebragt et teen-
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dingsmiddel (69) til flammehulrummet (67) med henblik pa anteending af
braendstofgassen til braending i en flamme i flammehulrummet (67).
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